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ADMINISTRATIVE SUMMARY 

This  is a final report on the archaeological 
investigations conducted by the Office of 
Archaeological Studics (OAS), Museurn of New 
Mexico,  for 1,as Clampanas de Sarlta Fc in Santa 
Fe  County. Archaeological work was cornplctcd 
for  the Sunset Golf C I ~ L I I - S ~  and  Estates IV. 
Estatcs V, Estates VTI, Estates VIII,  and Ranch 
Estates subdivisions  between  September I992 and 
October 1994. The data recovery  plans  were 
approved  and archaeological  investigations  were 
conducted in compliance with Santa Fe County 
Land  Ikvelupmenl  Code Article VI, Section 3. 

7‘he Sunset Golf  Course data  recovery 
pro.ject was begun in February 1993. I t  entailed 
the  excavation  or detailed recording of six 
prehistoric  and  one  historic period site.  Five sites 
(T,A 84758, LA 84759, LA 84775, LA 85036. 
LA 98861) located along the proposed West G o l r  
Course  were previously  identified by Su~lthwcst 
Archaeological Consultants, Inc. (SAC) i n  April 
1992 (Scheick and Viklund 1991).  The seventh 
site (LA  98680) was  located outside the Sunset 
Golf course, in the Estates VTT subdivision (Post 
1992).  The research effort was cornpleted 
according  to  an  approved data recovery  plan 
(Post  1993a). 

The Estates TV testing and data  recovery 
projcct was begun in May 1993. Six sites that 
were previously ident.iried by SAC (Scheick and 
Viklund  1992)  were  evaluated for  their data 
potential.  Four  sites, LA 86146, LA 86147, T A  
86149, and LA  861S1, were  test  excavated and 
the results  were included in the Estates TV testing 
report  and  data  recovery  plan (Post 1993b). Two 
sites, I A  86148 ;~nd LA 86150, were 
investigatcd according to the  treatment plan 
outlined in the  Estates IV data recovery plan 
(I”  1993b). 

The Estates V ,  Ilnits I ,  2 ,  and 3, Lcslirig 
project  included  siles  within the subdivision and 
t o  the soutl~wcst o f  the subdivision  in  what is 
part of Estates V11. The investigation focuscd 011 
1 1  sites  that  were  selected from a sample o f  45 
sites that had previously been identified by SAC 
(Scheick and Viklurld 1991; Scheick  and  Viklund 

1992). Eight siles, T A  84773, 1,A 84777, L A  
86131, LA 86134, I,A 86139, LA 86152, LA 
86155. and LA 86156, wcrc dctcrmincd  to have 
110 further data potential and no furtlw 
investigation was necessary. Three sites, T A  
84787, I,A 86159, and LA 84793, were 
determined LO have  significant cultural  deposits 
and they  were  recommended for  data  recovery. 
The testing  results from these  thrce silcs were 
included  with the  data recovery plan that guided 
the excavation  and analysis phases (Post 1994a). 

The Estates VI1 excavation pro-iect wm 
conducted in May,  June,  September.  and OctoJ-)c~- 
1994. The investigation  focused on two  sites. L A  
98688 and I A 98690, that were identified b y  
O A S  (Post 1992). LA 98690 was  excavated 
according t o  the  treatment p l a n  provided i n  Post 
(1994a) and LA  98688 was excavated according 
to the  treatment plan provided in Post (1994b). 

This final report  contains  the site 
descriptions,  excavation methods and results, 
artifact, chronornetric and specialist analyses, 
and interprctations and conclusions based OTI the 
research qUesliOT1S proposed in the  data recovery 
plans. All o r  the studies  are  linked t o  a CC)TIITIIOII 

theme of subsistence  production and land use Tor 
populations  living in the Santa Fc drainage  from 
1800 R , C .  to A . D .  1940. 

This report fulfills  Las Carripanas de Santa 
Fc require~nents  under Santa Fc County  Land 
Development Code Articlc VI, Section 3 ,  for 
archaeological investigations.  This  report  and 
past inventory coqdeled  by the Office of 
Archaeological Studies  provide  clearance  for  the 
following  subdivisions and other developnlcllts 
shown on the  provisional  master plan:  Estates 
IV. Estates V ,  Units 1 and 2 ,  Estates VII,  Ilnits 
I and ‘1, Estates VI I I I Ranch Estatcs. the 
Equestrian Chitel-, the Wastewater  lreatment 
Plant, Sunset Golf  Course, alld planned 
rcsidcntial areas peripheral to Sunset ChlTCourse 
that are presently Lmnanwl. 
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CHAPTER 1 
INTRODUCTION 

At the request of Las Campanas  Limited  Partner- 
ship. Tnc., or Sanla Fe, the Orrice o f  Archaco- 
logical Studics (OAS), Museurn o f  New Mexico, 
completed a series or archaeological  invcstiga- 
tions for the  Las Carrlpanas de Santa Fe  develop- 
ment in Santa  Fe  County, New Mexico. Between 
September 1992 and October 1994, the  OAS 
completed archaeological work within  the  Sunset 
Golf Course  and Estates TV, Estates V, and 
Estates VI1 subdivisions.  The archaeological 
investigations were conducted in compliance wilh 
Santa Fe  County  Ordinance 1988-8. 

‘I’he archaeological prqiects  resulted i n  test 
excavations  of 8 archaeological  sites  and  cxcava- 
tion of 13 archaeological  silcs. Table 1. I pro- 
vides a lis1 o f  thc sites by subdivision,  the 
archaeological work that was completed, and the 
reference for the appropriate data  recovery plan. 
The legal descriptions  for these  sites are rccord- 
ed in the New Mexico  Cultural  Resource Tnfor- 
mation Systcrn (NMCRIS)  files, at the Archeo- 
logical Records  Management Section  (AHMS) of 
the  State Ilistoric Preservation Division in Santa 
Fe.  Figure X .  I shows the limits of Ihc Las 
Campanas projecl area and the subdivision and 
Sunset Golf C h ~ ~ r s e  locations.  A  site  location 
map is  provided i n  Appendix V (removed  from 
copies in general circulation). 

The principal  investigatol- was Ti~nothy D. 
Maxwell.  The pro-ject director was  Stephen S. 
Posl. The project director  would  like  to acknowl- 
edge  the  efforts of (]AS staff  nlernbcrs  Guada- 
lupe  Martinez, S k v c n  Lakatos,  John  Zachman, 
Natasha Williamson,  Susan  Moga,  Ilehorah 
Johnson. Warren MacNaughton,  Erin  Tyler, 
Desiree  Ihwning,  Heather  Bixlcr, Cindy 
Laughlin, Carolyn Count, Marcy Snow, Vcrnnrl 
L,ujan, and Sam Sweesy. Special thanks go to 
Roland  and Martha Mace for their contributions 
to the excavation of LA X4787 and  LA 86159. 
More special thanks  go  to  the OAS production 
staff. Hobin Gould. Ann Noble, Tom Ireland, 
and  Robert  Turner, Tor their gracious acceptance 
and mecting, o f  short  deadlines. 

This  document  complies with the final report 
requirement fbr data  recovery efforts  as  outlined 
in the  Santa Fe  County  Archaeological  Ordinance 
19XX-X. The archaeological ordinance  requires 
that a  final report  be  submitted within  a year  of 
completing  the  field phase of a data 1-ecovel-y 
effort.  Obviously, the  Sunset Golf Course, 
Estates TV, and  Estates V testing  phases are 
overdue by more  than a year. ‘This situation  was 
created  by the staged scheduling o f  Lhc Las 
Carnpanas subdivision plans. When  one excava- 
tion project  was  completed i l  was usually fol- 
lowed by another within  lhrcc months. It was 
agreed by State Historic  Preservation  Division 
staff (representing S a m  Fe  County), I A S  C.’an- 
panas I h i t c d  Partnership  representatives, and 
the OAS project director that the final report  for 
all phases would be  delayed unlil the excavations 
were completed.  This  decision  allowed all  exca- 
vation data to be conlbincd into a single  synthetic 
report: the value of which would  offset any 
archaeological  scheduling  rcquirernent impropri- 
eties. 

Another elTccI o f  the staged  scheduling was 
the need to write phase and  site-speciric rcscarch 
designs.  The  different research designs  are 
integrated i n  the followillg report so that  they can 
be  applied LO the f u l l  range of functional and 
temporal  silc types.  This strategy is inlcnded to 
result  in a more useful and tneaningful clocu- 
merit" 

The  report is organized  into three rnain 
parts: the cultural  and  environmental  overviews. 
which apply to all projecls; the excavation  results 
organized by developmental phase; and a synlhet- 
jc section, which provides  interpretation  and 
conclusions frotn a prtject ~ 1 d  regional perspec- 
tive. Site-specific reseal-ch questions  are  ad- 
dressed WithiTl the  cxcavation  results through  the 
use or cerlain comrlon rnethodolopical and 
theoretical approaches, which are then used t o  
structure  the  synthetic  section. 
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Table 1.1. Subdivision, LA Number,  Work Completed, and Reference 

Suhdivision  and  LA  Number Reference Archaeological Work 
Cornplctd 

Sunset Golf Course 

LA  84758 

Post 199% Excavation LA  98861 

Post 19933 Excavation  LA  85036 

Post  1993a Excavation L A  84775 

Post 1993a Excavation LA 84759 

Post  1993a Excavation 

Estates 1V 

LA  86 I48 

Post  1993b Excavation  LA 86150 

Post  1993b Excavation 

Estates V, IJnits 1,  2, and 3 

L A  84713 

Post 1994a Excavation  LA X6159 

Scheick and Vi klund 1992 Testing LA 86 156 

Scheick and Viklund  1992 Testing LA X61SS 

Scheick and Viklund  1992 Testing LA 86152 

Post  1994a Excavation LA 84793 

Post  1994a Excavation LA X4787 

Scheick and Viklund  1991 Testing LA 84777 

Scheick and Viklund 1991 Testing 

Estates VI1 

LA  86131 

Post 1994a Excavation  LA  98690 

Post 1994b Excavation LA  98688 

Post 199% Excavation LA 986x0 

Scheick and Viklund 1992 Testing LA 86139 

Scheick  and  Viklund 1992 Testing LA 86 134 

Scheick and Viklund  I992 Testing 

2 Las Campanas de Santa FE 
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CHAPTER 2 
CONTEMPORARY ENVIRONMENT 

The  contemporary  environment of the Santa Fe 
Basin has hccn thoroughly reviewed in a study 
by Kelley (1980) as part of  the Arroyo  Hondo 
Archaeological Project.  The reader is referred to 
this  monograph  for the wealth of detail it con- 
tains.  Maxwell (19x8) and Scheick and  Viklund 
(1992) concisely summarize the contemporary 
environment  for the northwest Santa Fe and Las 
Campanas  area. 

Topography 

The  project area is within a structural subdivision 
of the  Southern Kocky Mountain  physiographic 
zone (Folks 1975: 1 IO). The basin is bounded on 
the wesl by the  Jemez  Mountains and to the east 
by thc Sangre  de  Cristo  Mountains. An alluvial 
plain, dissected by many arroyos, stretches 
westward from  the  foothills at the  base of the 
Sangre  de  Cristos.  This alluvial  plain f o r m  the 
pifion-,juniper piedmont  within  which  the  entire 
project  area  is located (Fig. 2.1). The  piedn~ont 
includes  the  Santa Fe-Tesuque  divide, which  de- 
creases i n  elevation to  the west-southwest, and 
includes the Las Campanas area at its western- 
most  edge.  The piedmont ends at an extensive 
drainage trough  that extends to the  Cerros del 
Kio to thc northwcsl, the edge of La Bajada to 
the west, and  the Cerrillos  Iiills  and La Cienega 
to  the  southwest. ‘I’he project elevations, which 
range I h n l  1,910 m t o  2,252 m ,  are higher  than 
the  surrounding areas t o  the southwest,  wcst,  and 
northwest. 

Local topography  alternates  among nearly 
level piedmont  tableland, rolling gravel  terraces, 
and steep, rocky slopes.  The  major  drainage is 
the Santa Fe River, with  two major  tributaries, 
the Arroyo Calabasas and Arroyo  de 10s Frijoles 
draining  much of the  eastern half of the  Las 
Campanas  area.  The western  half of the  Las 
Campanas  area  drains  into a series of medium- 
sized tributaries of Caiiada Ancha, which drains 
into  the Kio Cirande to  the  northwest. Smaller 
tributary  arroyos  within  the  Arroyo Calabasas, 
Arroyo de 10s Frijoles, and Caiiada Ancha 
drainage systems  have cut deeply into the  alluvial 
plain,  forming steeply  sided  valleys. 

Alluvial materials  of ancient  and modem 
gravel  are found in all thc arroyos arid i n  slope 
wash  and terrace  deposits.  Tcrtiary volcanic 
deposits,  Cenozoic  sediments,  and  Precambrian 
rock  are  exposed  in  surrounding  areas  and, 
combined  with local alluvium,  provide most o f  
the materials  needed for  prehistoric  lithic  artifact 
production. In particular,  chert is available  in the 
Ancha formation (Kelley 1980: 11-12), and 
sandstone,  siltstone,  andesite,  basalt,  and silic- 
ified wood occur i n  ncarby fornlations  (Hanna- 
ford 1986:4). Small amounts of obsidian  are 
found scattered along the  basalt-capped mesas  to 
the west  (Kclley 1980:12).  The  primary  obsidian 
source  for the  study  area was  probably lhe Jemez 
Mountains. 

Soils 

Las Campanas soils  are typical of the  dissected 
piedmont  plains (Folks 1975:3-4). Six ma-jor soil 
associations of the piedmont plains occur within 
the Idas  Campanas  area: Pojoaque Panky  rolling, 
Pojoaque rough broken  Land,  Panky  fine  sandy 
loam,  Cerrillos  fine sandy loam,  and  Fivemile 
I oam . 

Pojoaque Panky  rolling is the predominant 
soil  association.  It covers  the  ridge tops and 
slopes separating the Arroyo  de los Frijoles, 
Arroyo  Calahasas, and  Caiiada Ancha  drainages. 
It is interspersed  with  patches of Pojoaque  rough 
broken  land. It consists  of 60 percent Pojoayue 
sandy clay ~ O ~ J I I  on slopes of 5 to 25 percent, 
and 35 percent Panky  loam 011 slopcs of 0 t o  9 
percent (Folks 1975:43). Bluewing,  Cerrillos, 
and Agua  Fria  soils  make up the  remaining 5 
percent.  Pojoaque soil has moderate  pemeabili- 
ty, effective rooting  depth of 152 cm (60 inches), 
and water-holding  capacity of 20 to 24 cm (X to 
9.5 inches).  The  Panky soil  will be  described 
separately. 

Pojoaque rough broken land soils  occur 
south of the  Arroyo  de 10s Frijoles and  in  a 
small patch on the  north  side of the  arroyo  where 
i t  is crossed by Bucknlan Road.  The  Pojoaque 
soils  make up 50 percent o f  the  association and 
are  well-drained,  occur  on upland terraces with 
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a 20-cm (8 inch) thick surface  layer of reddish 
brown sandy clay loam.  The substratum is a  light 
reddish brown  gravelly sandy  clay loam with  a 
mild  calcareous  content and is 85 cm (32  inches) 
in thickness (Folks 1975:43). The  rough broken 
land  soils  are  on steep slopes,  have shallow 
depth,  and consist of sandy to sandy loam. The 
colluvium at the base of rock slopes  are the 
deepest deposits.  These soils are heavily eroded 
and the ridges  are deeply  dissected. 

Panky  fine sandy loam  occurs on level to 
gently sloping  surfaces. Patches or this  associa- 
tion occur  at the base of  the broad ridgc  tops 
along the secondary and tertiary tributaries of the 
Cafiada Ancha  and  the  gentle  slopes of the 
transition  between  the piedrnont  and  grassy 
juniper  plains south and southwest of the Las 
Campanas  area. It has a shallow cap of  fine 
sandy loam that lacks plasticity. The  loam con- 
tent  increases with depth  to 15 cm (6 inches) 
below  the  surface.  From 15 to 85 c m  (6 tu 32 
inches) the soil increases in clay content  and 
becomes  increasingly calcareous. It has slow 
penneability  with  slow  to medium  run-off and a 
rooting  depth of 1 m (39 inches).  Available 
watcr-holding capacity is 10 to 25 cm (4 to 10 
inches) (Folks 1975:39-40). 

Cerrillos  fine sandy loam occurs as a small 
patch  south o f  Arroyo  de 10s Frijoles along 
Buckman Road, and north of Buckman Road 
between Arroyo  de 10s Frijoles  and  Arroyo 
Calabasas.  Its  slope  is  describe  as moderate to 
rolling.  Penneahility  is  moderate  with  ~noderatc 
run-off, having an  effective  depth of 25 to 50 cnl 
(10 to 20 inches).  High lime content is present 
below  the 1 0  to 20 c m  (4 to X inch) level. Effec- 
tive water-holding capacity is 5 to 10 cm ( 2  tu 4 
inches) (Folks 1975: 19). 

Rluewing sandy  gravel loam  and Fivemile 
loam are in the floodplain of Cafiada Ancha, 
Arroyo  Calabasas,  and  Arroyo  de Ins Frijoles. 
These  soils  have a  water-holding  capacity from 
8 to 25 cm ( 3  to IC) inches) deep and an effective 
rooting  depth of 40 cm (16 inches). These soils 
have  poor t o  nloderatc  irrigation potential, but 
the Fivcmilc loarn will support  farming  (Folks 
I97S:X7). Dry-farming potential is poor, though 
under  optimal  conditions these soils could  have 
been  farmed. 

Most of the  archaeological deposits occur 
within  the   nod ern or A Horizon of the  predomi- 
nant  soil  associations.  The common  and abundant 
occurrence  of  prehistoric  and historic deposits  on 
similar soil  horizoll  surfaces  suggest that the 

project  area has not undergone radical geomorph- 
ological change in the last 3,000 years. Deeply 
buried late Archaic period deposits at LA 84758 
and L A  84787 indicate that microenvironments 
within  the  project  area have  experienced  substan- 
tial alluvial deposition.  However,  even in  these 
areas the cultural  deposits  were  nlarked by 
surface  remains  that were roughly contemporane- 
ous with the subsurface  cultural  deposits. ‘I’his 
does not suggest  that the  depth  and content or the 
A  soil horizons  have not changed. It is clear that 
the majority of  the cultural remains  occur on 
deflated surfaces  that  have been reworked over 
the last 3,000 years.  The  predominant  pattern of 
soil deflation on the slopes and ridgetop  margins 
has  served  to expose the  archaeological  deposits 
and  has mitigated  against  soil deposition  and  the 
formation of  stratified cultural  deposits.  In  fact, 
i t  is probable that the tendency of the piedniollt 
to  have large  areas of exposed  gravel  and  cobble 
dcposits influenced prehistoric use of the area in 
collecting  raw  material for  the stone tool indus- 
try. 

Flora and Fauna 

The  Las  Campanas  area  plant  communities 
consist of two main  classes common  to  the 
piedmont  plains  (Kelley 1980). These  are  the 
piiion-.juniper woodlands and the rabbitbrush 
corrrmunity. At the  edge of the  piedmont is the 
grassland  community that extends  to  the  edge of 
La Bajada. These  plant  communities  combined 
with the  riparian  cnviromnent of the  Santa  Fe 
River would  have been  the main source or floral 
resources for prehistoric  populations with the 
rabbitbrush community  confined to  Arroyo 
Calabasas  and Arroyo  de 10s Frijoles  and  their 
tributaries. 

In  the Las Campanas  area the piiion-.juniper 
woodland  is the dominate  plant  community 
covering an estimated 80 percent of  the  land. 
The piiion-.juniper woodland  near  Arroyo  Hondo, 
as survcycd by Kelley (1980:59-60), was  fairly 
homogeneous in stand composition  and  would 
have  provided  abundant fuel wood  and pinon  nut 
crops.  The Las Campanas area is  slightly  lower 
than the  Arroyo  Hondo area and may be  less 
productive. It is also possible that  modern pifion- 
juniper woodland characteristics  and  distribution 
may  not have been completely analogous  to  the 
prehistoric  setting. Pifion germination  is suscepti- 
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ble to ground  cover characteristics  with a thick 
grama  grass  cover  retarding  propagation. Graz- 
ing throughout the Santa Fe area over the last 
150 years may have reduced  the  grama  grass 
cover  and increased  the ability of pifion to propa- 
gate.  tinder  cooler,  moister  conditions, healthy 
grmia  grass  cover  during  prehistoric times may 
have dramatically altered the  pifion-juniper 
woodland  productivity and  distribution (Kelley 
1980:9-10). I’ifion nuts and fuel wood may have 
bccn abundant but their  distribution may have 
been more  restricted. 

Piiknjuniper  woodlands had 135 of the 27 1 
plant  species observed  within  the  Arroyo  Hondo 
Pueblo catchment  (Kelley I980:60). Of  these, 63 
species are  edible  or have  tncdicinal qualities. 
However,  with  the exception of pirion,  most of 
the species are not abundant  or  are most produc- 
tive in  disturbed  soils.  Economic plant species 
besides pifion found  in  the  pifion-juniper  wood- 
land and  in archaeological  context  include  yucca, 
prickly pear and  pin cushion  cacti, Chenopodium 
sp., Amumnthus sp., and Indian ricegrass. 
Wetterstrom  (1986) suggests that intensive 
gathering of these  species might off-set  years o f  
moderately poor agricultural production.  Howev- 
er,  consecutive  years of poor  moisture would 
affect the  productivity of wild plants and culli- 
gens alike, rendering their  buffering potential 
unpredictable. Total  available economic plant 
species of the pillon-juniper  woodland  project 
high wild resource productivity,  but  conditions 
that favor  grasses and shrubs  might off-set piiion- 
juniper  productivity. 

The  rabbitbrush  comnunity of the arroyo 
channels  and  terrace slopes might provide the 
abundance and  variability in plant  species that is 
unpredictable  for  the pifiun-juniper woodland. 
Through  run-off,  tlooding, and erosion  arroyo 
channels  and terraces are  more disturbed  and 
support  the  grasses,  shrubs,  and succulents that 
favor  disturbed  conditions. ‘l‘he arroyo channels 
or terraces also may have been dry  farmed, 
which  would  have left disturbed  soils while lying 
fallow.  Plant species of the rabbitbrush comfnu- 
nity include prickly pear, yucca, Chenopodium 
sp., Arr~amnth~rs sp.,  and Tr~dian ricegrass. 

The  open,  shortgrass plains occur at 1,525 
to  2,050 m (5,000  to 6,700 ft).  This area  has the 
longest growing  season, but  receives  the  lowest 
mean annual precipitation (Kelley 1980: 1 12). 
Under  optimal  conditions this community would 
be highly productive  with  abundant  edible grass- 
es and shrubs. Especially important is the ability 
of certain  grass species to respond t o  intennittent 

rainfall  by  producing seeds when suitablc condi- 
tions occur.  Therefore, a dry s e a s c ~  with a few 
intensive rain showers  might  trigger seed propa- 
gation  (Wettcrstrom 1986). This  could  be critical 
in years  when  crops  do poorly and  wild  plants 
were the  difference between survival and starva- 
tion.  Indian ricegrass was comnon at Arroyo 
H o ~ ~ d o  Pueblo, suggesting  that it was commonly 
used as a supplement.  Ricegrass  gathering could 
have been  staged from  the Las Campanas  area, 
which borders the shortgrass  plains. 

The fauna of the  piedmont have been de- 
scribed  in Wctterstrom (1086), Lang  and  Harris 
(1984).  and Kelley (19x0). Mammals most 
abundant on the piedmont  would  have heen 
cottontail  and  blacktailed jackrabbit, a variety of 
squirrels,  rats,  mice,  and  gophers,  prairie  dogs, 
coyote,  and  mule  deer.  Pronghorn  antelope 
would  have  roamed  the  shortgrass  plains.  Distri- 
bution  and abundance of these  species would 
have depended  on available forage and prey 
species.  It is likely  that in good  years a  full 
range of small,  medium,  and large  manmmls 
would  have been available.  However,  during  the 
Pueblo  period, Lang and  Harris (1984) suggest 
that Arroyo  Hondo residents  became more reliant 
locally on m a l l  manmmals and  staged long- 
distance  hunting trips  for  large  game. 

Precipitation and Temperature 

The Santa Fe  area has  a semiarid  climate. Most 
of the local precipitation  occurs  as intense sun-  
mer  thunderstorm that produce  severe run-off 
and reduce  usable moisture.  The area  receives an 
average of 229 to 254 ~ n m  of precipitation pel- 
year and a mean  snowfall of 356 mm (Kelley 
1980: 112). The  growing season  ranges from 130 
to 220 days  and  averages 170 days.  The last 
spring frost usually occurs in the  first week o f  
May and  the  first  fall frost  occurs  around the 
middle of October.  The mean yearly  temperature 
is 10.5 degrees C. 

Precipitation and temperature  combined with 
soil  type are  three  environmental lactors  that 
influence  plant and animal productivity and 
distribution, and the probability of success for 
irrigation and dry-farming  techniques.  Prior to 
A.D. 1050, low population density permitted 
mobility as an option  when  crop  and wild  re- 
source  productivity  were  low.  After A.D. 10.50, 
settlement  along  the  Santa Fe  River  and  in  other 
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rnaior drainage basins of the Northcrn Kio 
Grande increased, and mobility options may have 
decreased.  The  effects o f  unpredictable climate 
may have  strongly conditioned  the  timing  and 
ralc of community growth  and  the ability to 
maintain the highest population levels. 

Rainfall and temperature ranges  similar to 
modern  patterns may have hecn  sufficient to 
maintain  small  populations  along the Santa Fe 
River.  Consecutive years o r  long  periods of 
betlcr  than mean spring  and  summer rainfall may 
have increased crop  production  and supporled 
larger  populalions. Between A.D.  1050 and 
1450, five  periods  of  greater than average  spring 
precipitation occurred: A.D. lOS0 and 1080, 
A.D. 1195 and 1210, A.D.  1290 and 1340, 
A.D. 1390 and 1415, and A.D. 1430 and 1435 
(Rose et al. 198 I :98-99). These  would  have been 
periods  when  agricultural  productivity could have 
surpassed the  average,  and established  villages 
could have  incrcased population. By the  same 
token, settlement in the best-watered areas may 
have occurred when rainfall  was  low and surface 
water  availability was critical to survival. Be- 

tween A.D. 1250 and 1290 there were 11101-e bad 
years than good;  this  is the time that a small 
settlement  was  established  at Pindi  Pueblo (Kosc 
et al. 1981; Ahlstrom 1989). 

During the Coalition period (A.L3. I175 to 
1350) rainfall and  temperature  fluctuation  would 
have affected  settlement and  subsistence  patterns. 
The piedmont hills o f  Las  Campanas  would  have 
been used as resource  abundance  permitted. 
Consecutive  good  years may have  boosted pifion 
nut crops resulting in  intensive  gathering.  Poor 
years might havc hampered  pifion, hut still 
supported cheno-am  production  resulting in 
gathering in the grasslands  between piiion-.juniper 
woodlands and on the  short-grass  plains. Severity 
of drought  and the  effect or1 productivity may 
havc regulated  distances traveled  for  foraging 
and the strategies  for procuring  and  transporting 
resources. Environmental collditionsulldoubtedly 
had an effect on hunting-gathering practices and 
the formation of the Las Campanas  archaeologi- 
cal record.  Timing of environmental  effects  and 
the  formation of sites may be  difficult t o  corre- 
late, but  clearly they were  strongly  intertwincd. 
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CHAPTER 3 
ARCHAEOLOGICAL BACKGROUND 

This section provides the  archaeological  back- 
ground  for  the OAS excavations  and the  synthe- 
sis  of  the Las Campanas archaeological pro-ject 
area. The regional overview will  focus on the 
broad  settlenlent and subsistence  patterns of 
populations that occupied  the  Uppcr  Middle H i o  
Grande  Valley.  Regional and  Santa Fe area sile 
data will be used to provided a context for 
description  and interpretation of the  Las Cam- 
panas sites.  This  overview  section is not  intended 
to be exhaustive of all available data, but uses 
the most  informative  data  or data from the 
largest projects.  Sources  for  general information 
used in this overview of Upper  Middle Rio 
Grande Valley culture history  include Cordell 
(1978), Stuart and Gauthier ( 19Sl), Biclla and 
Chapman  (1977),  Lang and  Scheick (1989), 
McNutt (1969), and  Stubbs and Stallings ( I  953). 

Paleoindian Period 

A striking  charactcristic of Santa Fe culture 
history  is  the paucity of evidence  for occupation 
during  the Paleoindian  period (9500 H.C. to 
6000 H . C . ) .  The  two reported occurrences  are 
isolated  late Paleoindian Cody complex artifacts 
from the Galisteo Basin near San  Cristobal ( I a g  
1977)  and  the Cjalistco Reservoir  (Honea 1971). 

In New Mexico,  the most extensive  and 
spectacular  evidence for  Paleoindian subsistence 
are the remains  from  the killing  and butchering 
of large  rnanunals  (Stuart  and Gauthier 1981). 
Evidence  for hunting  smaller  mammals and plant 
galhering  is rare and  largely  inferential (Judge 
1973). Kill and butcher  sites have the highest 
archacological visibility, and therefore  are re- 
ported most  often. 

The lack o f  reported Paleoindian  remains 
may be a visibility problem instead of a lack of 
occupation. Paleoindian  remains from hunting 
and  gathering  activities may be  mzsked by later 
Archaic and Anasazi components. Cieomorpho- 
logical  factors  also may contribute to low visibil- 
ity. Surfaces  or strata  containing the earliest 
remains may be deeply buried  and  exposures that 
contain Paleoindian  remains may be difficult to 
identify or [nay be missed  using  traditional 

pedestrian  survey methods  (Cordell 1978:6). 
The discovery of a Clovis  period  site in the 

Jernez Mountains  suggests  that Paleoindiarl 
populations  used  montane environments,  where 
large game was  available (Acklen 1993). The 
two identified Cody complex components may  be 
evidence for a  changing  adaptation that was 
focused more  on  hunting  smaller tnarnmals and 
plant gathering than in  previous  periods. Use of 
the Middle  Rio  Grande Vallcy for  hunting  and 
gathering forays may have  resulted in site or 
component  distributions that were masked by 
later  occupations or by deep, natural  soil deposi- 
tion. 

Archaic Period 

In the northern  Southwest  the  Archaic  period 
(5500 B.C. to A.D. 400 or 600) is  generally 
described  in terms of two  major material culture 
traditions:  the  Oshara  tradition  (Irwin-Williams 
1973) and Cochise  tradition (Sayles 1983). These 
traditions are charactcrized by a hunting  and 
gathering  adaptation based on seasonal availabili- 
ty of critical resources,  such as edible  plants, 
game  animals, and water.  These  traditions  are 
divided  into phases or stages  based on temporal 
changes in  material culture,  site  structure.  and 
settlement palterm. Mostly the  Oshara and 
Cochise  phases arc recognized by ternporally 
diagnostic  projectile point styles. 

In the  IJpper  Middle Hio Grande,  sites with 
projectile points  that  are sirnilar to Oshara and 
Cochise  materials have been identified  (Lang 
1977; T h o m  1977). Early and middle  Archaic 
period materials are  similar  to  the Jay (5500 t o  
4800 B.C.), Bajada (4800 to 3200 S.C.), and 
San Jose (3200 to 1800 R.C.)  phases of the 
Oshara tradition (Irwin-Williams  1973).  The  late 
Archaic-Basketmaker 11 period  materials  are 
similar  to  Armijo  (1800  to X00 B.C.) and  En 
Medio (800 R.C. to A.D.  I) phases of the 
Oshara  tradition  (Irwin-Williams 1973)  and 
Chiricahua (6000 to 1000 B.C.) and  San Pedro 
(I000 B.C.  to  A.D. 1) stages of the  Cochise 
tradition (Sayles 1983). 

Few sites from  the Jay and Ba,jada phases 
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(6000 l o  3200 S.C.) have been identiricd i n  the 
Upper  Middle Rio Grandc. Their  low  number 
reflects  seasonal use o f  the Upper Middle Hit:) 
Grande by a small population. ’Il~c occupations 
were brief and resulted i n  low amounts of refuse 
and the use o f  informal or shallow  facilities. 
Recent excavalions south of Santa E’e wilhin the 
130s Gricgos  Subdivision yielded obsidian  hydra- 
tion datcs from  the laic portion o f  the Bqjada 
phase (Tmg 1992: 103-1 IO). ‘l‘hesc dates could 
not be associated with a specific  component of 
the artifact  assemblage. They de~nonstrate thc 
potential for masking  early  Archaic  period 
manifestations by late Archaic and Pueblo period 
occupations. 

Two  middle  Archaic  period sites (San Jose 
phasc, 3200 to 1800 B.C.) have been identified 
in the caster11 Galisten Basin (Lang  1977).  These 
Sa11 Josc  phase  components  rctlect brief  occupa- 
tions and based on  the L o o 1  assemblage, were 
primarily  focused on hunting.  The  chipped  stone 
assernhlages had higher  percentages of ohsidiatl 
than later assemblages. Tmg interprets the Sa11 
Jose phase occupatic)n as one of “relatively 
limited,  seasonal,  upslopc-downslope movement 
o f  San Jose  microbands between different  conl- 
munities and h ioms  or the basin,  and 21 more 
expansive seasonal  movetnent o f  specialized 
hunting groups corresponding to deer population 
movements” (L.ang 1977: 1.6). 

I n  thc Santa Fc River Basin San .rose phase 
sites are rare. A single  hafkd San Jose scrapcr 
was recovered from  LA  75686 in the Dos 
Griegos  Subdivision (Lang 1992: 107). Similar to  
the Hajada phase artifacts  from the I h s  Griegos 
Subdivision,  the Sa11 Josc phase  materials  were 
mixed with late Archaic and Pueblo period 
ma~crials. The San  Jose phase obsidian  hydration 
date from LA 75686  could not he associated with 
a discrete component of the  chipped  stone assem- 

l h e  Armi.jo phase is dated  between I X00 and 
800 B.C.  l~ascd on sites excavated i n  the Middle 
Rio f’ucrco River Vallcy (lrwi11-Williat11s 1973). 
‘Two ma-jor changes  were  observed in settlement 
and subsistence.  The settlement  pattern  showed 
the  first evidence of seasonal aggregations as 
indicatcd by the  dcnse  and  extensive occupation 
floors at the Artni,jo Shelter  (Irwin-Williams 
1973:lO). A change in subsistence is evidenced 
by the  first  indications of corn  use and the 
presence of a stone L o o 1  kit that exhibited a wider 
selection of plant  processing  implements. The 
tenlporal  indicator is the Amlijo-style pro,jectile 
point,  which has an ovate blade, shallow corner 

InlagC. 

notches. and a concave or slightly  indented base. 
Few Arrni,jo phase  sites have hecn identified 

in the Santa Fe drainage basin. Thc rnost recerll 
evidence for Arrl~i-jo phase occupation o f  thc 
Santa Fe River Valley cmlcs from the Tierra 
Contenta project  betwecn the Santa Fc Airport 
and the Santa Fe Country  Club.  Two  sltes. LA 
54749  and T A  54751. yielded structures with 
radiocarbon date ranges frOTY1 the late  Annijn o r  
early En Medio phases (Schmader 1994). One 
other site. I A  61282. located near ‘l’icrra Conte- 
nta, yielded  three radiocarbon dates ranging 
between I870 and 1450 B.C.  (two sigma. 95 
percent probability), but 110 definite  structures 
(Post 1I.d.a). 

The  excavation of I A  61282, thc Airport 
Road site  (Post 11.d.a). which yielded the 1870 t o  
1450 B.V. date, is the earliest and best-dated 
Arrni-jo phase site i n  the Santa Fe arca. Excava- 
Lion yielded 22 pit features, an intensively used 
activity surface, and abundant  core and hi race 
reducticm dohris.  Suggested  activities that can be 
inferred  from  the  feature and artifact  assemblag- 
es include food and resourcc processing,  produc- 
tion, and food  consumption.  This  artifact  and 
featurc abundance and  diversity indicate that the 
site may have been a residential o r  limited base 
camp.  The acculnulation and superilllposition o r  
features indicate that  this base camp may havc 
been reused, resulting i n  the  higher  altifact 
density (Post 11.d.a). 

At ’Ticrra  C‘lontcma, LA 54749 yiclded twu 
radiocarbon dates from Stnlcturc 2 (Schnlader 
1994:41). The sample collected from the  ccntral 
hearth yielded a 1440 to I 140 B.C., two sigma 
calibratcd  date range (95 percent probability). 
The sample  colleclcd from  Feature 9 yielded a 
two sigma date  range of 1300 to 920 B.C. These 
two dates  clearly show h e  problem with radio- 
carbon datcs  derived froru. charred wood recov- 
ered frotn late  Archaic pel-iocl contexls.  The  two 
radiocarbon  sarnples are from the same occupa- 
tion context.  yet  they have  end  dates that are 240 
years  apart.  Schmader ( 1994:41) suggests  that 
Structure 2 was occupied around 1200 B.C. 
However, because the wood species is not re- 
porkd, the old wood  effect  cannot  be assessed, 
although a 100- to 250-year later occupation  date 
is possible  (Schmader  1994:96).  Therefore,  the 
occupation  could  have occurl-cd sometime be- 
tween I300 and  700 B.C., which is a significan- 
ly less fine-grained  date estimate than the 1200 
B.C. date  suggested i n  the report. It is itnportan( 
to address the potential discrepancies in date 
rangcs i n  order to reach a bctter understanding of 



the lale Archaic occupation of the  Santa Fe  area. 
LA 54751 yielded radiocarbon  dates from 

Structures I ,  3, and 5 that collectively  range 
from 1930 to 830 B.C. Two  other structures  did 
not yicld radiocarbon  dates.  These  structures 
 COLI^^ have been occupied at any time  during the 
Armi.jo phase.  Structure 1 had the  carliest  date 
range of 1930 to 1520 R.C. (two  sigma, 95 
percent  probability)  strongly indicating an Arnli-iu 
phase  occupation (Schmader  1994: 92). Structure 
1 was heavily eroded and did not yield ethno- 
botanical remains.  Structure 3 yielded a two 
sigma date range of I I30 lo 830  B.C.  and Struc- 
ture 5 yielded a two  signla date range of 1070 to 
910 B.C. ‘I’hese Lwo date ranges are  close, but 
do  not  strongly  support the concurrent occupation 
suggested by Schrnader (1994:97). ‘These dates 
are  later than the Structure 1 dates, suggesting an 
occupation  hiatus. 

Structure 3 from I,A 54751 has  the most 
fonnal architectural  features. It was 3 m long by 
2.5 IN wide with  a 1-111-long easl-oriented entry 
and a perimeter  outlines by six postholes  inside 
the shallow, sloping walls.  The postholes  indicate 
a semipermanent  construction. A senlipemanent 
shelter  with a fonnal crllry would be most proba- 
bly built for cold  weather habitation. ATI cxpect- 
ed interior hearth is  missing, though numerous 
extramural Ihcrrnal features in close proximity to 
the  structure yielded late  summer or early fall 
seeds. 

Structures 1 ,  2 ,  4, and 5 from  LA  5475 1 are 
less formal than Structure 3 (Schmadel- I994:4‘3- 
68). Structure I was  too eroded to  provide 
inforn~ation on subsistence and scaso11 of occupa- 
tion.  Structure 2 was also heavily eroded, but 
yielded a metate fragment m d  possible postholes. 
The presence of c h a n d  pigweed  and purslane 
seeds suggest  processing  and  consurnption during 
the  late S L I I I ~ T ~ ~ C ~  or  early fall occupation.  Struc- 
ture 4 was roughly 2 n l  i n  diameter wrth ephem- 
eral stains of postholes and a single interior 
basin-shaped metalc.  Structure S. located 1 m 
west o f  Structure 3. was roughly 2 m i n  diameter 
with a11 interior hearth and five postholes. The 
presence o f  an interior hearth may indicate a 
cold weather occupation. 

In summary,  Structures 1. 2, 4, and 5 are 
s n ~ l l  pit struclurcs that would have accornmodat- 
ed one  or  two  individuals  comfortably, while 
Structure 3 m l y  have  accotnmodated a small 
family. None o f  h c  features  was  associated  with 
heavy concentrations of chipped stone debris. 
Low numbers of projectile points and  hunting- 
related tools  and  no faunal remains  were r e c ~ v -  

ercd from the site.  The  structures are differenti- 
ated by presence or  absence  of hearths and 
postholes and floor contact artifacts.  The  differ- 
ences  in hear-th and posthole occLlrrence may 
reflect season o f  occupation  or  function.  The 
differential dislribution of metates on structure 
floors may result from reuse of site  furniture by 
subsequent occupants. 

The data from the ‘ I b r a  Contenta and 
Airport Road sites  suggest that during the Armi.jo 
phase the Santa Fc drainage was occupied SCB- 

sonally for  short pel-iods hy srnall groups  during 
episodes of abundant  subsistence resourucs 
during  the A m i , j o  phase and early En Mcdio 
phase. ‘The clustered distribution o f  lhcse  sites 
indicates [hat a periodic, semipermanent water 
source was available. Undoubtcclly more  Armijo 
phase  sites exist i n  the Santa Fe  area.  however 
the  small  artifact  assemblages  associaled  with  the 
Tierra C‘ontenta sitcs  suggest that AI-mijo  phase 
population  impact on  the Santa Fe area was 
limited.  These sitcs  were found i n  eroded  areas 
where  drainages  cut  through stained deposits 
buried by clean alluvial  overburden.  While 
eroded  settings  have a strong effect on the pres- 
ervation of nondurable  goods, they may be the 
only available window on ArnmiJo phase and 
earlier  occupation. 

BetweeTi 800 B.C. and  A.D.  400-600  during 
the  En  Medio to Basketmaker I1 periods in the 
northern American Southwest. irnportant changes 
in  settlement patterns and subsistence  strategics 
are recognized  in material  culture and subsis- 
tence data, site structure,  and  sitc  distributions. 
Changes in mobility and  thc  gradual  adoption o f  
cultigens were the slrongest conditioners of 
settlement and subsistellce  strategies (Wills 1088; 
Vicrra 1‘385). As a result of a  less nlobilc life- 
style  and an increased depende~lcc  on  cultigens, 
occupation duration  increased, technological 
organization  focused nlorc on expedient tool 
manufacture.  and  more formal facilities,  such as 
pit structures and storage pits.  were constructed 
(Vicrra  1990:  Stiger  1986;  Fuller 1989: Vogler 
et al. 1083; Irwin-Williams  1973;  Schmader 
1994). Chipped  stone  technology, which  was 
dominated by biface manufacture  before the En 
Mcdio phase, included  increasingly nmre  cvi- 
dcnce of local  raw matcrial use and  manufacture 
of expedient or less fonnal tools (Kelly 1988; 
Andrefsky 1994). How and whcn these changes 
occurred in the Upper  Middle  Rio  Grande Valley 
is poorly understood because of the m a l l   n u n -  
bcr of excavated sitcs with  reliable ahsoluk 
dates.  Currently, most explanations arid interpre- 
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tations of Upper Middle R i o  Grande settlement 
and suhsistcnce patterns rely heavily on the  data 
from the Middle Kio Puerco Valley (Irwin- 
Williams  1973; Hiella 1992). 

Ten  late  Archaic period  and  Basketmaker I1 
period sites  were identified in the San  Cristobal 
area  of the eastern Galisteo  Basin by Lang 
(1977).  The  sites had pro-jectile point  styles of 
Oshara  and  Cochise traditions. Lang (1977) 
suggested  that populations  from the south used 
the Sat1 Cristobal  area between X00 and  400 B.C. 
as evidenced by one  site with a Chiricahua  dart 
point  and  one site  with  a  San Pedro  dart  point. 
The  occupation  pattern  of San  Cristnbal during 
this Cochisc  tradition  intrusion evidctlced small, 
specialized  activity sites, reflecting short  duration 
seasonal occupation  (Lang  1977:3  17-326). 

Lang (1977:327-328)  assigns the span from 
380 B.C. to A.D. 400 to the  Basketmaker 11 
period for  the San Cristobal  sites. He suggests 
that there was a shift from  hunting-dominated 
occupations  during  the  early part o f  the Basket- 
maker TI pcriod  to  more generalized  hunting  and 
gathering  (1977:342). Some  sites  were  reused, a 
practice  that was not  evident for  earlier  or  later 
sites  until A.D. 900. Evidence of  reuse  during 
the latter portion o f  the Basketmaker IT period 
includes a site  with eight  hearths,  grinding 
implenlents,  and  a greater focus on flake  tool 
production  and use  (l,ang  1977:345-346). Ac- 
cording to Lang’s  (1977:328-329) climatic 
reconstruction,  the  periods  from SO H.C. to A.D. 
200  and  from  A.D. 250 to  400 may have  been 
the best for a hunting and  gathering  adaptation. 
These  periods had precipitatior~ patterns  similar 
to  or  above rnodern  precipitation  averages com- 
bined  with warmer than modcm temperatures 
during the early  period and equal  to or cooler 
than modern terrlperatures during the later  peri- 
od.  Warnler  temperatures cornbined  with  above 
average precipitatioll  would have supported a 
more  abundant and perhaps  diverse plant com- 
munity  and  larger  herds o f  large g a n ~  nlarnmals. 
Possibly, this year-round habitation  could  have 
been  supported in the eastern Galisteo Basin and 
the  Santa Fe drainage  basin  during these periods. 

Farther  south, at  Cochiti Rcservoir, Riella 
and  Chapman  (1977:201) suggest late Archaic 
period  dates  for most of the  90 nonstructural 
artifact scatters  with  hearths.  These sites  repre- 
sent the first recognizable and most intensive  use 
o r  the Cochiti  Reservoir area. There were no 
conclusively  identified  early to  middle Archaic 
period occupations.  The  large  number of Cochiti 
Reservoir  late Archaic  sites is a marked contrast 

to  the  low  numbers of late  Archaic  period sites 
in the eastern  Galisteo Basin (Lang  1977).  The 
Cochiti Keservoir site  analysis  addressed vari- 
ability i n  site placement  relative to diverse biotic 
resources. It was expected  that  site  locations 
would  reflect  variability in residential group 
sizes,  variability in activity perfonnance, and 
variability in tool manufacture relative to raw 
material distribution  (Chapman and  Biella 

Estimates of residential group size were 
based on the number of and spatial relationship 
between  hearths, and  the spatial distribution of 
hearths  relative to  artifacts.  There  was a cunsis- 
tent co-occurrence of hearths, fire-cracked rock, 
milling stones,  and chipped stone  densities that 
suggested  mini-camps used by a single  coni- 
rnensal group.  The spatial pattern created an arc 
that enclosed a 3 to 4 m  area of open space. At 
the apex of the arc  were  hearths associated  with 
fire-cracked rock concentrations.  Whole pieces 
of ground  stone  werc  commonly associated  with 
the hearth.  Fragmentary pieces  were  associatcd 
with the arc.  Sites with  Inore  than or1e hearth 
that  experienced larger  group occupatiorl or had 
rnultiple  occupations  were not located  near  areas 
with potentially higher vegetative diversity. 

Investigation of variability in activity perfor- 
mance  was based  on a functional  dichotomy of 
base camp and location. Base camps had  a hearth 
with  ground  stone  and  chipped  stone  debris. Base 
camp assemblages  consisted of a fill1 range o f  
core reduction debris  distributed in the discard 
arc  outside  the hearth  area.  Smaller-sized core 
reduction  and  biface  nlanufacturc debris  were 
clustered  near the  hearth  and larger-sized debris 
formed the  discard arc.  The  distribution of tools 
and  manufacture debris indicated that manufac- 
ture and processing activities  were not spatially 
segregated.  Locations had chipped  stone  debris 
distributed  in a circular  pattern, which  reflected 
a single  occupation or activity.  Early  stage 
reduction debris was lnost common. I ,ocations 
were  used for generalized activities  or  for such 
a short  time that formal tools  were not used, 
broken, and discarded,  nor  was  abundant  flake 
debris generated by intensive production or the 
use of expcdient tools. 

Technological variability  was strongly  condi- 
tioned  by  locally abundant and suitable  lithic raw 
material. Most  tools  were made from local 
material  using a core-flake  reduction technique. 
Obsidian mainly occurred  as  formal  tools that 
were worn out or  broken. If core reduction 
debris was present, it often  exhibited  waterworn 

1979:386-393). 
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cortex  indicating that it was obtained from  river 
gravel  sources.  Thew was little evidence of 
formal tool production or gearing up using local 
material.  This  suggests that lhc srnall mobile 
commensal groups  conmionly moved between 
areas  where raw  material for tools was  available. 
Abundant  raw  material  also  allowed for a  less 
efficient  and mort expedient  technology, which 
generated  considerably more waste  than  finished 
or used products. 

Thc archaeological  evidence for  the late 
Archaic period at Cochiti  Reservoir  was sunma- 
rized (Chapman 1979:72) as: 

. . . [ a ]  picture of shor-term residential 
occupations by  very  small  complements 
of commensal groups,  which character- 
ize the  late Archaic  adaptation  within the 
Cochiti  Reservoir locale. Considerable 
redundancy for  site location is evident in 
all aspects of subsistence-related  behav- 
ior, including  strategies of food resource 
processing  and  consumption; strategies 
of raw  material selection for tool manu- 
facture; reduction  trajectories  involved  in 
tool manufacture; and the  character of 
site space  utilization. 

Archacological evidence  for seasonal  movement 
within and between  different enviror~nmtal zones 
was scarce because floral  and faunal  remains 
wcrc  poorly preserved or absent  (Chapman 
1979:73).  The late  Archaic Cochiti  Reservoir 
inhabitants  appear  to  have been residentially 
rnobilc, since  the  sites, except for hearths.  lacked 
perlnanent structures  or facilities. The distance 
between moves could  not  be determined, though 
it was probably  determined by the distance 
between  seasonally abundant  resource patches. 
The  lack of evidence for  gearing  up  or  an inten- 
sive  biface manufacturing industry  suggests  that 
the group(s)  ~noved lo areas  where raw material 
was available.  The  limited evidence for biface 
production also suggests that anticipated  activities 
and tool  needs between base camps could be 
supported by flake  tools, existing  formal tools, 
or by  minimally  reduced cores or nodules of 
material  available from  the  river  gravel. 

An explanation of the  difference i n  Archaic 
period site  frequencies  in  the eastern  Galisteo 
Basin and the Cochiti  Reservoir locales is lack- 
ing.  The  different spatial-temporal distribution 
could result from  changes ill the paleoenviron- 
nwnt that  required  periodic  shifts in  subsistence 
strategics.  The  difference may arise  from settle- 

ment  behavior; sites  along the Rio  Grande were 
reoccupied often,  resulting i n  greater  artifact  and 
feature accumulations. Less frequent  reoccupa- 
tion and a more  dispersed settlement pattern 
would result in  sites  with  lower  archaeological 
visibility,  like  those sites in  the eastern Galisteo 
Basin. 

In the Santa Fe  area,  the most abundant  pre- 
Pueblo  period sites are  from  the  late Archaic and 
Basketmaker TI period. Recent projects have 
identified  late  Archaic-Basketnlaker TI compo- 
nents  southeast (Viklund  1989; Lang 1992), 
southwest (Hannaford 1986; Lent 19x8; 
Schmader 1994), and east (Lang 1993) of Santa 
Fe. A  review of the NMCRIS files  for  eight 
USGS 7.5’  quadrangle  maps that include  and 
surround the Santa  Fe area yielded 3 I sites or 
components  from  the  late  Archaic  and Rasket- 
maker 11-111 periods  as of 1993 (Table 3.1 ). 

The sites sunmarized i n  Table  3.1  are 
prilnarily  dated with diagnostic pro-jectile point 
styles. They are all open-air sites  consisting  of 
lithic artifact  scatters  with or  without hearth 
complexes or fire-cracked rock  concentrations. 
Site  clusters in the  Airport Road area  (Hamaford 
1986; Schmader 1994) southwcst of Santa Fe, 
along the Caiiada de 10s Alanlos LO the south of 
Santa Fe  (Lang 1992), and along the  Santa Fe 
Hiver suggest that certain  lowland  locations  were 
repeatedly  occupied for  short  periods by snlall 
groups  over a  long period of time. Hasketmaker 
IT sites arc reported in all environmental zones 
from the Santa Fe River Valley t o  the foothills of 
the  Sangre de Cristo  mountains. This distrihulion 
suggests that late  Archaic-Hasketmaker TI popula- 
tions exploited  resources  available  in all environ- 
mental zones. Recause the Santa Fe Kiver  Basin 
and  the  surrounding  montane  and  piedmont 
environments  offer  considerable  resourcc  diversi- 
ty, it is possible  that late  Archaic-Basketmaker 11 
groups were the  first to occupy  the  area  year- 
round. A  vertical  mobility pattern  was  suggested 
by Chapman (1980)  from  the  Cochiti I3am and 
Reservoir  data.  This spatially  less extensive 
settlement  pattern is in dircct  contrast  to  large 
area  mobility patterns suggested for  San  Juan 
Basin late Archaic-Rasketmakcr I1 populations 
(Elyea  and Hogan 1983;  Vierra  1990;  Fuller 
1989). 

Most of the s iks  from  the  Santa  Fe area 
were  identified as  limited or temporary  base 
camps  and  limited activity sites.  Characteristics 
typical of these two  site types are  low  numbers 
or no processing  facilities and  equipment. a low- 

Archaeological Background 15 



4 
9* Table 3.1. Late Archaic-Basketmaker I1 Period Sites in the Santa Fe Area 
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76546  Santa  Fe 

84744  Santa Fe 
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edge 
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LA No. 

64629 

65022 

X2572 

75680 

75681 

75687 
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Quadran- Compo- Artifact Ground Stone Other Tools 
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White  late Archaic 1 245 s 150 Corlccn- 100s 1 
Rock tratcd 

lithic 
scatter 

Seton V i l -  1358 H.C. 2 Ridgc 100 x Lithic 1 
lase 400-700 B.C. 27/42 scatter 1 

Seton Vil- A.D. -3 10-308 3 Knoll Lithic 1 
Iage A.D. 379-573 scatter 1 

1800-800 B . C ,  

1500 B.C.-A.D. 5 27 Y 17 62 1 1  2 1  
300 

H OUT 

Dated? 

D 

D 

D 

D 

0 
D 

0 
0 
D 

D 
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density  artifact  scatter or small artifact cluster, 
and very fcw  unbroken  tools. Brief occupation is 
suggested by low artifact counts  and limited 
artifact  variability. A nurnber of characteristics 
that would  suggest longer, n~ore permanent 
settlerrlcnts are lacking from  the survey data. 
Facilities and equipment  are usually  associated 
with  longer  occupations  or planned  reoccupations 
(Binford 1980; Vierra 19x0: Elyea and Hogan 
1983: Canilli  1989; Nelson and Lipprneicr 
1993).  Formal tools, which are minimally report- 
ed, can be considered personal gear, which  was 
highly curated and rarely  deposited at limited 
activity sites  (Binford  1979: Kelly 1988). Reuse 
of a limited base camp  or activity  area may 
rcsult  in  overlappirlg or refurbishment o f  features 
and a higher  artifacl density ( ( h i i i l l i  19x9). 
Rcoccupation may result i n  a more scattered 
feature  and  artifact  distribution, but higher 
artifact counts.  Most sites exhibit low surface 
artifact  dewily with  evidence ofrnultiple occupa- 
tion resulting in spatially extensive sites  with  low 
artifact  densities. 

The besl evidence for  longcr  duration sea- 
sonal occupation  comes  from the Tierra Contellla 
siles. It could  he  argued [hat  the Tierra Contenra 
sites  (Schrnader 1994)  are  ET)  Medio phase and 
not Armi.jo phase  sites. tllough they have been 
prescntcd  in  the Amlijn phase  discussion of this 
seclion.  Another pit structure from Tierra 
Contenta,  Feature X ,  LA 54752, yielded  a two- 
sigma radiocarbon  date range ~ ~ C ) I T I  190 B.C.  to 
A.D. 80, making it the best dated En Medio 
phase slructure in the Santa Fc area. 

A s~nall  number of unexcavated, late Archa- 
ic-Basketmaker I1 period sites that have  not been 
excavatcd also may be residential base  camps, 
including  LA 88335 (Seton  Village 7.5’ Quad), 
LA  21547  and LA 79657  (Montoso Peak 7.5’ 
Quad), LA 44835, and I,A X8436 (Agua  Fria 
7.5’  Quad).  These  sites  have artifact  assenlblages 
that occur in  high  density clusters and  tend to be 
more  diverse, reflecting the  greater nurnber of 
silc activities.  These sites have  lithic artifact 
concentl-ations with  diagnostic projectile  points, 
ground  stone, and a s~nall  assernblage of fonnal 
tools. If reused or  reoccupied, these sites can be 
very difficult  to  interprel  unless the deposits arc 
spatially distinct. Tf they are residential sites,  late 
Archaic-Basketmaker TT use of the Santa Fc 
River Vallcy  and surrounding  environs m y  have 
bee11 mow intensive  than  previously  believed. 

In the Sangre  de  Cristo  foothills east of Sanla 
Fe, LA 76546 yielded  obsidian  hydration dalcs 
between 100 R.C. and A.D. 300 (Lang 

1993:94). Mixed, rrlulticonlponent deposits 
contained a stone tool asscrnblage that  had  debris 
from  core  reduction. hi face tool manufacture, 
expedient  and  fonnal t o o l  production  and  use, 
and grinding implcrnents. However, n o  thermal 
or flahilalion features  were  identified.  This  site is 
strategically  located near a large  chipped  stone 
raw  material source  (LA  65206),  above a major 
tributary of the Santa  Fe  River, arld with irnme- 
diate access t o  montane environments.  The  lack 
of structurcs and thermal features may indicate  a 
relatively brief,  warm weather occupation  with 
LA  76546 used as a staging area for hunting, 
gathering, and processing.  The  accumulation of 
chipped stone  debris  and  tools  could  have  resull- 
ed from  reoccupation over a 300-yeal- period. 
Future investigations iTl the foothills may yield a 
greater nulnber of foothills camp sites providing 
stronger  suppnrl  for vertical mobility  models. 

Excavations of artifact scatters,  LA 75680, 
75681. and  LA 75686. on the terraces o f  the 
middle  reaches of Cafiada de 10s Alamos, have 
yielded evidence of mixed  Archaic and Pueblo 
period chipped  stone asscrnblages. Eslirnated 
occupation  dates are  dcrived  from lcrllporally 
diagnostic projectile  point styles,  obsidian  hydra- 
Lion, and  pottery.  The early aI1d middle  Archaic 
period components already have been presented. 
This discussion  focuses on the En Medic), Bask- 
etlnaker IT, and early Rasketrnaker 11T pcriod 
materials (Lang 1992). Each site  yielded  surface 
distributions indicative o f  palimpsest deposition 
over a long period of lirnc. The artifact frequen- 
cies are  low, hut  the assemblage  divcrsity is 
moderate t o  high.  Assemblage distributiclns 
reflect marly brief occupations primarily  related 
to hunting and small-scale gathering. A general 
absence of features  and facilities combined with 
low  artifacl frequencies supports  this  obscrva- 
tjon.  Obsidian  hydration  dates  ranging  from 100 
B.C. to A.D. 700 suggcst use by small groups  or 
individuals fbr resource procurelnerlt  and pro- 
cessing with the resources transported  to a base 
camp or habitation for final processing. COTI- 
sumption,  or  storage. It is possible that Caiiada 
de 10s Alamos scrvcd as a migratory  route  for 
medium  and large game  mammals  during  the 
fall. ‘I’he presence of burned lmlc  and the  evi- 
dence o f  multiple occupations  strongly  suggests 
successful hunting  expeditiorls frorn these sites. 

The Cafiada de 10s Alalnos sitcs  appear  to 
represent  the  limited  activity sites of a logistical- 
ly organized subsistence strategy. To date, late 
AIL-haic period  habitation  sites have not been 
identified at the eastern edge o f  the Galisteo 
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Basin or in the rugged  canyons of Apache Can- 
yon  or  Glorieta  Pass.  Potentially,  the late Arclla- 
ic to Basketlnaker II use was staged frorn the 
lower  elevation residential  sites of Cochiti  Rcser- 
voir  and  the  l’ierra  Contenta  area. 

Pueblo Period 

Pueblo  period  devclopnlcnts  are presented in the 
chronological frarnework devised by Werldorf 
and Reed ( 1955)  and  modified  by  Dickson (1 979) 
for  the  Northern  Rio  Grande. 

The  Dcvcloprr~er~tal  period  (Wendorf and  Reed 
1955) is divided  into early (A.D. 600 to 900), 
nliddlc  (A.D. 900-1000). and late (A.D. 1000 to 
1200) subperiods. This lernporal framework 
~-oughly corresponds  to the Pecos Classification 
SySkTll developed by Kidder ( I  924). 

Early  Developmental  period sik: -\ are UIKOITI- 

mon i n  the  Northern  Rio  Grande  (Wendorf  and 
Need 19%: 138: Stuart  and Gauthier 1981). 
Archacological  survey at Cochiti  Reservoir found 
only 12 sites that could be assigned t o  this period 
(Biella and Cliapman 1077:203).  McNutt 
( I  969:70) located no carly Developmenlal period 
components norlll of La Ba-iada and White Rock 
Canyon. 111  he eastern  Galisteo Basin only  five 
components may date to this pcriod (Lang 1977; 
Scheick  and  Viklund 1989). One  suggested 
explanation  for  the late  development of a seden- 
tary,  agricultural-based adaptation is that hunting 
and  gathering sufficiently supported Nol-thcrn 
Kio Grande  populations  into the A. D. 800s. This 
continued f o ~ u s  on hunting and  gathering may he 
partly attributcd to the rich resource  diversity of 
the Northern K i o  Grandc Valley. foreslalling an 
early reliance on small-scale fanning (Cordell 
1979:2,  1980:314). 

As discussed for the late Archaic period, 
excavation data from sites along C‘afiada dc 10s 
Alalnos  suggest use of the Santa E‘e River  drain- 
age to support a residential  lifestyle clscwhere. 
T,ow frequency artifact  scatters  with  a relatively 
high proportion of hunting-related irrlplements 
are  indicative of a logistically  organized  subsis- 
tence strategy. If populations  living  outside the 
Santa Fe River drainage, presunlably at lower 
elevations  where  agricultural production  was 

Triore predictable,  came into the area to  hunt, 
then logistical organization  would have been the 
most  efficient strategy. An assurned logistical 
organization is partly  supported by the domi- 
nance of obsidian at the Canada de los Alamus 
sites. ‘Transport and use of nonlocal  material 
indicates a knowledge of the local material 
availability,  mticipatcd the  needs and uses o f  raw 
material, and conscious decislon-makill8 1-egard- 
ing the transport  of obsidian on the foray t o  
support the  anticipated activities. As more  dates 
from  the A.D. 400 to X00 pcriod  sites that lack 
pottery are  reported, a better understanding of 
early  Developmental  period  subsistence  organiz,a- 
tion should be possible. 

Successful farming o f  the Santa Fe River 
Valley may have  occurred by the  early  A.D. 
800s. f;’arnling was successfully  practiced  in the 
Albuquerque area to  the soulh by the early  A.D 
400s (Cordell 1979: Keinharl 1967). I n  the  Santa 
Fe  area,  temperature and precipitation may have 
been too  unprediclable to sustain an agricultural- 
ly focused econorny prior  to A.D.  800. North  of 
the  Santa Fe River, small villages were  estab- 
lished a l o ~ ~ g  (he  Tesuque and Nambc  rivers  after 
A.D. 800 (Wiscman 199s; I,enl et al. 1994). 
These areas  are at lower  eleva~ions,  have predicl- 
able water supplies, and presumably  could 
sustain agriculture. Tt is possible thal stnall 
family-sized agriculturally  sustained  groups did 
occupy the S a m  Fe River  drainage at this  time, 
but these  sites llavc not  been found. 

DUI-ing the middle  Ikvclopmental  period 
(A.11. 900 lo IOOO), site frequency  increased  in 
the  Northern  Rio  Grandc  area.  Excavations i n  
thc Santa Fe and ‘I’esuquc river  valleys  revealed 
pithouses associated with conliguous  surface 
rooms, and perhaps a kiva (T-Ionea 197 I ; McNutt 
1969358). The pottery  was  mineral paillled i n  the 
Red Mesa style and neckhandcd utility wares 
occurred.  These sites do not necessarily suggest 
that population  increased, but may rcflect  a 
change in the seltlement and  subsislencc  pattern 
to a more sedentary  lifestyle. Sedentary  occupa- 
tions tend to leave more visiblc structural re- 
mains and  artifact accumulations.  The  general 
settlement pattern  was still one of low population 
density.  Few sites dating t o  h i s  period  have been 
identified for  the Sarlla Fe area. 

The late  Developmental period  is assigned lo 
the span A.D. I000 to 1200. This  period  is 
roughly  conte~iipnrancous  with  the late Pueblo I1 
and  early  Pueblo I11 of  thc Pccos  Classification. 
In the  Norlhcrn Rio Cirande there is an increase 
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in site  numbers  and  size  that  suggests  population 
growth  (Wendorf  and  Reed 1455: 140-141). Site 
size in the  Northern  Rio G r a d e  arca  ranges 
from  1  to 100 rooms.  Some  researchers  suggest 
that  the  increased  population  represents  overflow 
from  the  Anasazi  heartland  (Cordell  1979).  This 
hypothcsis is partly  based on the predominant 
pottery  type,  Kwahe’e  Black-on-white,  which 
was originally  identified by Mera  (1935) as a 
local  Hio  Grandc  variant of Chaco-style  pottery. 
Kwahc’e  Black-on-white is a mineral-paint 
pottery  that  favors  hatchured  and  solid  design 
elements. It has  been  suggested  that  the  spread of 
this decorative style  coincided  with  the  growth of 
the Chaw system in the San Juan Basin i n  
northwestern New Mexico (l’oll et al. 1992). 

Known  sites  near  the  project  area  include LA 
114 (Arroyo  Negro),  LA 15969 (Wiseman 
1978),  and a minor  cornponent  at  Pindi  Pueblo 
(LA I )  (Stubbs  and  Stallings 1953). The  Pindi 
Pueblo  component  shows  that  some  large  Coali- 
tion  period sites had their  origins i n  this  period 
(Stubbs and  Stallings 1953: 14-15), 

Arroyo  Negro (LA I 14)  was  originally 
recorded  by  Mera in the 1920s. It has seven 
small  (less than I0 rooms)  to  medium ( I  1-25) 
room  blocks  constructed  of  adobe with cobble 
foundations (NMCRTS file).  In 1934, W. S. 
Stallings  collected 95 tree-ring  samples from 
polhunted  rooms  and  four  kivas  (Smiley et al. 
1953:27-29).  The  lrcc-ring  dates  indicate  an 
occupation  span  between A.D. 1050 and 1150, 
with  less  reliable A.D.  950 to  1000  dates  for 
Kiva C‘. Two  construction  episodes  occurred 
between  the A.D. 1050s  and A.13. I130 to 1145 
(Smiley  et  al. 1953:29). Tdenlified pottery  types 
at LA 114 included  Kwahe’e  Black-on-white, 
Santa  Fe  Black-on-white,  Socorro  Black-on- 
white,  and  Wingate  Black-on-red. 

LA 15969  was  identified b y  Wiserrlan 
(I978:&)  on top of the  gravel  tcrrace  overlooking 
the  north  prehistoric  floodplain of the  Santa Fe 
River.  The site  included  a  IJ-shaped 14-roo111 
structure  with a kiva.  It  is  estimated  to  have beer1 
occupied  between A.D. 1100  and I 150,  making 
it contemporaneous  with  the  later  occupation of 
LA  114. 

The late  L)evelopmental  component  at  Pindi 
Pueblo (LA 1) had two  jacal  structural  remnants, 
a pithouse,  and  sparse  refuse  (Stubbs  and 
Stallings  1953:9). The refuse  was  in  the  central 
portion of the  site on a knoll.  Identified pottcry 
types  included  Red  Mesa  Black-on-white,  Kwa- 
he’e  Black-on-white,  and  Puerco  and  Wingate 
Black-on-red  (Stubbs  and  Stallings  1953: 14). 

Stubbs  and  Stallings  observed  that  the  pre-Pindi 
material was very sparse  and  the  deposit  ranged 
from 2 to 50  cm  deep  (1953: 15). These  deposils 
were  underneath  the  later  Coalition  period  occu- 
pation. 

Coulitiort Period ( A D .  12OO-1325) 

The  Coalition  period  is  nlarked by Lhrcc rna.jor 
changes i n  the  archaeological  record i n  the 
Northern  Rio  Grande: ( I )  a significant  increase 
in the  size  and  numbers o f  sites,  suggesting a11 
increase in populalion  and an extension of the 
early  village-level organization  noted in the late 
Developmental  period; (2) pithouses as dorniciles 
were  replaced by contiguous  arrangements of 
adobe  and  masonry  surface  rooms;  and (3) a 
change  in  pottery-making  technology  from 
mineral  paint  to  organic-based  painted  pottery. 
These  changes  were  sufficiently  distinct fron1 thc 
late  Dcvclopmental  period  to  warrant  a  new 
period in the  Northem Rio Grande  cultural 
sequence,  which  was  divided  into  two  phases: 
Pindi (A.11. 1220-1300)  and  Galisteo (A.D. 
1300-1325)  (Wcndorf  and  Reed 1955). Thc 
decorated  pottery  was  divided  into  Santa Fc 
Black-on-white  and  all of its  local  variants 
(Stubbs  and  Stallings 1953) for  the  Pindi  phase 
and  Galisteo  Black-on-white  (Mera  1935)  for  the 
later  phase.  Most of the  large  sites  were  eslab- 
lishcd  during  the  Pindi  phase.  The  largest  sites 
continued  to  grow  into  the  Galisteo  phase,  anlici- 
pating  the  large  villages of the  Classic  period. 
Site  sizes  ranged from 2 to 200 roonis; 15 to 30 
rooms  was  the  most  frequent  size  (Stuart  and 
Gauthier 19XI:Sl). Site  frequencies in all areas 
of the  Northern  Rio  Crande  increased  enormous- 
ly at this time (Biella  and Chaplrlan 1977:203: 
Orcutt  1991;  McNutt 1969; Lang  1977). 

In the  Santa  Fe  River  Valley  large  villages 
on the  prehistoric  floodplain  near  the  river 
channel  were  established  during  the  early  Coali- 
tion  period. The only  reported  excavations  are  at 
Pindi  Pueblo  (LA I )  (Stubbs  and  Stallings 1953) 
and  the  Agua Fria  Schoolhouse site (LA 2) 
(Lang  and  Scheick  1989). LA I ,  l,A 2, LA 109, 
LA  117, LA 118, and LA 119 have Santa Fe and 
Galisteo  Black-on-white,  and  at  least a s m l l  
amount of glaze-paint  pottery,  suggesting  that  all 
six  sites are  roughly  contemporaneous.  These 
villages  formed a large  continuous  community 
that was 3.2 k m  ( 2  miles)  long. Sites in the  Santa 
Fe  River  Valley  recorded by Carter  and  Rcitcr 
(1933),  but  not by Mera,  include CR (Carter- 
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Reitcr)  178, 180, 182, 183, and 185.  These sites 
may have Coalition  and early Classic period 
components,  since LA 1 (Pindi  Pueblo) and LA 
2 (Agua  Fria  Schoolhouse) were  recorded by 
Ca~ te r  and  Reiter as historic  sites. 

Pindi  Pueblo  was excavated by Stubbs  and 
Stallings in 1933  and the monograph on the 
excavation  results was  published in 1953. Based 
on  Stubbs and  Stallings’s (1953) site map,  210 
r o o m ,  2 plazas, 4  subterranean  kivas, and 2 
surface kivas  were excavated.  Stubbs and 
Stallings recognized two  ceramic  periods and 
thrcc building  periods ( 1953: 155). 

The  first  ceramic  period and first building 
period  were  contemporaneous.  The  first ceramic 
period was  dominated by Santa Fe Black-on- 
white and  sand-tempered utility pottery (Stubbs 
and  Stallings 1953: 155).  The  first building period 
occurred  between A.D. 1270 and 1305  (Ahl- 
strorll 1989:369). ‘I’he building was  made of 
adobe, consisted of 40 rooIns, and had an irregu- 
lar shape. It  was  built on top of the central  ridge 
Lhat crosses  the site. All or part of four kivas 
date to the  first  building  period. ‘I‘he wall abut- 
ments shown on the  site map  indicate that the 
first  building period  resulted from  erratic small- 
scale  accretional constnrction.  Most walls are 
two rooms long  and  there are few double  corner 
abutments  from simultaneous construction. 

The second ceramic period  dated  between 
A.D. 1305 and abandonment in A.D. 1350 
(Ahlstrom  1989:376). It includes Stubbs and 
Stallings  (1953) Building Periods 2 and 3. Build- 
ing Period 2 occurred between A.D. 1305 and 
1340 and  it included  two periods of growth 
(Ahlstrom  1989:375).  The  early  portion o f  
Building Period 2 dated  from A.D.  1305  to 
1320.  It  was a period of slow growth with a 
possible occupational  hiatus occurring between 
A.D.  1316 and 1321  (Ahlstronl 1989:375). 
During  the latter portion of Building Period 2, 
t’indi Pueblo experienced  rapid  growth  with an 
estimated 200 rooms constructed between A.D. 
1320  and  I340  (Ahlstrom  1989:376).  The pottery 
types were dominated by Galisteo  and Pindi 
Black-on-white, westerr) glaze polychromes, and 
a  few Rio  Grande  Glaze A  wares  (Stubbs and 
Stallings  1953: 1%). Based on the  tree-ring dates, 
the  third  building  period is suggested to have 
occurred  late in the A.D. 1340s. 

Pindi  grew rapidly  from A.D. 1320  to 1339. 
Building Period 1 rooms were  remodeled or 
razed  and nunlerous rooin blocks were added to 
the  village  plan.  The  buildings were  estimated to 
be one  to  four  stories tall (Stubbs and Stallings 

1953:31).  The enlarged  village  enclosed two 
plazas,  two  surface  kivas,  and six specialized 
roonls that may have been kivas. While size  and 
population may be correlated,  Stubbs  and 
Stallings (1953:lO) are carcfirl to  mention that as 
room  conditions  deteriorated, rooms were aban- 
doned,  then trash or  dirt filled  these rooms and 
new rooms were constructed.  This  process is 
described in detail by Stubbs and Stallings 
(1953: lo), but the  implications  for  pueblo  growth 
and population  estimates are not explored. 

The material culture of Pindi  Pueblo indicat- 
ed that corn  agriculture was  a major  subsistence 
pursuit. Turkcy pens  were  excavated showing 
that  animal  domestication  was  practiced. Stubbs 
and  Stallings  (1953)  observed  that  there was little 
evidence of a stone tool industry,  though  this  is 
in references to fornmal tools and not tool manu- 
facture  debris.  Obsidian  and local chert, chalce- 
dony, silicificd wood,  and  quartzite were  the 
most comnml raw materials. Mc)st of the illus- 
trated  tools  were for heavy-duty use, such as 
mauls, hammerstones,  adzes,  hoes,  and  axes. A 
large number of manos  and  metates were  also 
recovered. 

A review of the material culture  lists  and 
illustrations  show that the Pindi  Pueblo  inhahit- 
ants used an array of  natural resources typical of 
the local ecoznnes.  Faunal rernains  included 9 
species of bird and 15 ma~nmal  species.  The 
most abundant species  was turkcy,  which was 
used for  food,  feathers, and as raw  tnaterial for 
bone  tools and ornaments.  Large  game  nxmlnals 
could  have been obtained  from the Galisteo Basin 
and the piiion-juniper piedmont.  Curiously,  no 
elk or bison  bones  were  identified.  This  suggests 
that  Pindi hunters had  fairly  restricted hunting 
ranges. Yucca was used for  sandals,  baskets,  and 
mats. Macrobotanical specimens included the 
cultigens  corn, beans, and  squash,  and  wild 
plants  included yucca,  cactus, and amaranth. 

Reasons for the  abandonment of Pindi Pueb- 
In are not  offered by Stubbs  and  Stallings  (1953). 
Lang and Scheick (1989:  147), using dcndrochro- 
nological  data from  Rose  and  othcrs  (19Xl), 
suggest that boom periods at LA 1 and LA 2 
corresponded with  variable nwisture  periods, 
while slow growth  was associated  with t o o  much 
water. Too much water may have  caused  a 
contamination of the water table that  affected 
agricultural productivity. In the middle  A.D. 
1340s, there  was  a  brief drought  period  that 
corresponds to the decline  and eventual abandon- 
ment of Pindi  Pueblo.  Poor soil quality,  variable 
precipitation, and perhaps  degraded living condi- 
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tions may  have  all  conlbined to force the  aban- 
donment of Pindi Pueblo. 

Limited  excavations at  the  Agua Fria School- 
house site (LA 2) yielded more informatjon on 
the prehistoric  Santa Fe River conununity that 
appears  to  have flourishcd during  the middle to 
late Coalition and early C'lassic periods.  Similar 
to LA I ,  L A  2 was  established sornctirne be- 
tween A.D.  127.5 and 1310 (Lang  and  Scheick 
1989: 189), which contradicts  Stuhbs and 
Stallings's  (1953:lSS)  notion that as LA 1 was 
abandoned, LA  2  was established.  Clearly,  both 
villages were inhabited concurrently  during  the 
Coalition  period. 

During  the  Coalition  period,  LA 2 was a 
coursed  adobe  pueblo with  at  least three plazas 
and an unknown number of rooms (Lang  and 
Scheick 1989: 191-192).  The site  size was esti- 
mated  at 4.3 ha (1  1 acres)  and may have housed 
between  1,000  and 2,000 people  by the late A.D.  
1300s ( I m g  and  Scheick 1989:196).  How many 
rooms were built,  and by inference  how many 
people occupied the village during the Coalition 
period, is unknown. 

The  LA 2 artifact asserllblage has  similarities 
with LA 1. Temporal  change in  pottery  slylc 
frequency from  Santa  Fe Black-on-white t o  Wiyo 
Black-on-white t o  Galisteo  Black-on-white  was 
comparable (1,ang and Scheick 1989: 192). Trade 
wares from  the Zimi-Acorna areas were the most 
common.  The  chipped  stone industry  showed  a 
reliance on obsidian for formal tools  and a heavy 
reliance on locally  available Inaterials for  ground 
stone,  large chipped stone hand tools, and  expe- 
dient  utilized  flakes ( I m g  and Scheick 
1989:  192). Subsistence  data showed a  reliance 011 

cultivated squash  and corn, cattails and probably 
other  riparian  plants,  wild  plants, small fauna, 
and  the consumption of domesticated  turkey 
(Stiner 1989: 187). People from both conununities 
probably relied  heavily on the  Initially abundant 
resources of the Santa  Fe-Tesuque divide and  the 
rolling pifiowjuniper  woodlands of the Caja  del 
Kio. A definite increase  in use of  these areas is 
suggested by the large  number o f  isolated  occur- 
rences and  undiagnostic  lithic  artifact scatters 
recorded  by  recent surveys  (Wiseman  1978; 
Maxwell 1988;  Hannaford 1986; Viklund  1990). 

Classic Period (A. D. 1325- I hUO) 

Wendorf and Reed (1955)  mark  the beginning of 
this period  (A.D. 1325-1600) by the appearance 
o f  Glaze A  and  locally manufactured red  slipped 
pottery (see also  Mera 1935; Warren 1979a). 

Characterized  by Wendorf and Reed as  a "time 
o f  general cultural florescence, " regional  popula- 
tions  reached  their rnaxirnum size.  Large com- 
munities with multiple plaza and room block 
complexes  were established.  Although the  rca- 
sons for the  appearance and  proliferation  of the 
glaze wares are  debatable, many researchers, 
including Eggan (1950), Hewett (19.53), Mera 
(193.5, 1940), Reed (1949),  Stubbs and Stallings 
(1953). and Wendorf  and Reed (1953, believe 
that the similarity of the new pottery to  White 
Mountain  Redware is evidence  for large-scale 
immigration into  the  area from  the San  Juan 
Basin and Zuni regim.  Steen  (1977)  argues, 
however, that the  changes  seen  during  this  period 
resulted from rapid indigenous  population 
growth.  Stccn believes  that the  population  growth 
was enabled by favorable  climatic  conditions that 
allowed Rio  Grande populations to practice  dry 
farming in previously  unusable areas. Stcen also 
suggests that thcre was  "free  and  open" trade 
between  the Northern Rio Grande region and 
other  areas, accounting for (he  observed  changes 
in Classic period  material culture. 

It is  therefore  unclear  how  much of the 
population  incrcase during  this  period resulted 
from  immigration  or from intrinsic  growth. 
Besides populations  migrating  from the west, it 
has also been suggested that some  population 
growth  was due to the arrival of people  liorn  the 
Jomada branch of the Mogollon to the south.  and 
perhaps  from  northern  Mexico (Schaafsnla  and 
Schaafsma 1974). 

Large villages of this  period  found in the 
Santa  Fe vicinity include the Aqua  Fria School- 
house site (LA 2 ) ,  Arroyo  Hondo  (LA  12), 
Cieneguilla  (LA 16), LA 118, and  LA 119.  The 
latter portion of Huildirlg Period 2 and Building 
Pcriod 3 at Pindi Pueblo  are  early  Classic  period 
occupations. When  Glaze C pottery  appeared 
(ca. A.D. 142.5), however, only Cicncguilla  was 
still occupied  and the  size of its  population  is 
unknown.  Dickson  (1979) believes that abandon- 
ment of the large villages was due t o  the  drought 
conditions revealed  by  tree-ring studies  (Fritts 
1965; Rose et al.  1981)  and  subsequent  agricul- 
tural failure. 

To the south of the project area in the Santa 
Fe River Valley, LA 1 and T,A 2 are  the best 
known Classic period sites. 1,A I was occupied 
between A.D. 1325 and 1350, which is the  early 
part of the  period (Stubbs and  Stallings 
1953: 1%). This may have  been a time of popula- 
tion  movement and village  reorganization.  Pindi 
Pueblo experienced a short  interlude of decreased 
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occupation before  A.D. 1325, but by A.D. 1330 
there was T I ~ W  building and rcnewed use of older 
parts  of the pueblo (Stubbs and Stallings 
1953: 14). A similar  pattern was  suggested for 
LA 12  (Arroyo  Hondo  Pueblo)  (Lang  and 
Scheick 1989: 196). A change in kiva function 
may be indicated by a change in their frequency 
(four  to  two) within  villages and a  change  in 
their  location  from subterranean to surface 
placement. Perhaps as kiva function became 
more  specialized, the number  decreased. Plazas 
were more conspicuous at  this time suggesting a 
more centralized  social organization that may 
have required  larger  community  areas for social 
or cerelnonial functions. It is known that the 
large  villages of the Galisteo Basin, the Rio 
Grande,  and Kio Chama showed  the  same  trends 
in the  construction of fewer kivas and the  use of 
larger,  more centrally located community space, 
as early  Classic  period Pirldi Pueblo.  The full 
tlorescence of the Classic period  was not realized 
at Pindi  Pueblo because it was abandoned in 
A.D.  1350,  just as the  larger villages  wcrc  being 
established. 

The litnitcd excavation data for LA 2 sug- 
gests an occupation  that lasted until A.D.  1420, 
which corresponds  to  Arroyo  Hondo  Pueblo and 
La Cieneguilla. Little is know11 about the early 
Classic  period at LA  2.  The  abundance of Glaze 
A pottery  suggests that the residents  were en- 
gaged  in regular social or economic interaction 
with  the  more  southern Classic  period  villages 
( I m g  and  Schcick 1989). Lang and Schcick 
(1989:  195)  surmise that LA 2 was the largest 
villagc in the Santa Fe Kiver  Valley  until A.D. 
1420. If the village  did  house between 1,000  and 
2,000 people  as  suggested by Lang and Scheick 
(1989: 196), then  the  smallcr surrounding villages 
(LA 117,  LA  118,  and  LA 119) may have been 
abandoned by A.D. I350 with the local popula- 
tion coalescing ai  LA 2. An untested  hypothcsis 
suggests that  this  coalescence may have  been 
brought on by a change in  social organization, 
and not environmental conditioms. The resources 
of the Santa  Fe  River  could have been success- 
fully  exploited by n~any little villagcs.  Success 
notwithstanding,  sometime  after  A.D.  1350, 
everybody may have moved  into  one  large 
village. If economic  resources were  equally 
available to  all. then there must  have  been other 
social or religious factors that contributed heavily 
to population  aggregation (Cordell 1978:58). 

After A.D. 1420,  Santa  Fe  River Valley east 
of Agua Fria was  mostly abandoned.  The  large 
settlement  at La Cieneguilla increased i n  size and 

was still occupied by Native  Americans until the 
Pueblo Revolt in A.D  1680.  Thc settlement 
pattern that prevailed throughout the Rio  Grandc, 
Rio Chama,  and  Galisteo Basin was a decrease in 
the nulnber of small  villages or  large  farmsteads. 
The remaining large villages in  the  Galisteo 
Basin,  in the  Cochiti area and  in  the  'lewa Basin 
dramatically  increased  in  size (Stuart  and 
Gauthier 198 I ) .  Presumably  these  large villages 
had  extensive  subsistence  catchrr~ent basins and 
extensive  networks of social and economic 
interaction.  The  pattern of few or no Native 
American sites dating between A .  I). 1420 and 
1680  in  the Santa Fe area is reflcctcd in the 
survey  results from large parcels  near the Santa 
Fe  River Valley (Hannaford 1986: Maxwell 
1988; Wiseman 1978; Gossett and  Gossett 1989; 
Lang 1980). 

The Historic Period (A. D. 1540 lo 1940) 

The  Historic  period in the Santa Fe area  spans 
more than 400 years of interaction  among  Native 
American,  Spanish, and  Anglo-American cul- 
tures. A detailed summary  of historical evenrs 
and  trends for the Middle  Rio  Grande  and  the 
Santa Fe area is hcyond  the scope of this repol-t. 
Interested  readers are  referred  to  the many 
sources that detail the  events  and  pattenls o f  the 
historical period (Jenkins  and Schroedcr  1974; 
Lamar 1966; Larson 1968; Bannon  1979;  Noble 
1989; Pratt  and Snow  1988: Wilson 1981; 
Kessell 1979;  Twitchell  1925; Swadesh 1974; 
Atheam  1989). 

Except for the period of Spanish exploration, 
the Historic  period  is  divided  into time spans  that 
reflect changes in political control  in New Mexi- 
co. 'I'he Spanish exploration  period  includes the 
period between Coronado's mtrudu into New 
Mexico in 1540,  and 1598 when Don  Juan  de 
Oriate arrived at San Juan de 10s Caballeros 
along the  Rio  Grande at modern  San Juan Pueb- 
lo. The  early  Spanish  Colonial  period spans 1599 
to  1680, which  includes the  fo~mding of Santa  Fe 
(1609-1610)  and  the  beginning of the Pueblo 
Revolt.  The  return  to  Native  American self- 
determination spanned 1680  to  1696. Beginning 
i n  I696 and ending in 1698, Ilon Diego  de 
Vargas recaptured  New Mexico and returned 
political. and  economic control to Spain.  The  late 
Spanish  Chlonial period  spanned A.13. I698 to 
1821, the year of Mexican  independence from 
Spain. It was a time of settlement  growth  and 
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expansion in New Mexico.  The  Mexican period 
lasted  from A.D. 1821 to 1848. This period was 
a short  interlude with nlinor  changes i n  New 
Mexico social and political life, except for the 
initiation of lradc with  the United States and the 
official opening o f  the  Santa Ee Trail.  The 
Territorial period  began  in 1848, with the end of 
(he  Mexican-American  War and the signing of 
the Treaty of Guadalupe  Hidalgo.  The  Territorial 
period continued  the expansion of the Anglo- 
American social,  economic, and political  syslem 
into the American  Southwest that had begun with 
the opening of the  Santa Fc Trail.  The  Territorial 
period  ended with Statehood  in 1912. From 
statehood to World  War TI (A.D. 1912 to 19451, 
New Mexico  continued  to become more integrat- 
ed into  the national political,  economic, and 
social system. Education  and economic  opportu- 
nity outside New Mexico  and the  steady  flow of 
Anglo-Americans  into New Mexico  combined  to 
crystallize  the tricultural traditions that are  a 
recognized  part of New Mexico’s past and 
present. 

A detailed history o f  the Agua Fria area and 
west Santa  Fe  are  in Post and Snow (1992). 
Cordelia  Snow’s historical study of the Santa Fc 
Kiver communities of Cieneguitas and Agua Fria 
is based on historical documents, including  land 
titles, land grant  documents, family genealogies, 
photographs,  maps, and Spanish,  Mexican,  and 
Arnerican period archives.  The  following discus- 
sion (taken  from Post and Snow 1992:2 1-22) will 
focus on the  Historic  period sites that are near 
the  project area (Post and Snow 1992:21-22). 

The earliest  Spanish  Colonial (A.D.  1650  to 
1750) sites are the  remains o f  ranchos  that are 
located along  the  Smta  Fe  River  floodplain 
bctween the west end of the project and Cicne- 
guilla. ‘I’hesc sites  include  the nine Spanish 
Colonial sites recorded by E. Boyd (1970).  Their 
foundations and melted adohe walls  were  indica- 
tive of small c a m ,  accompanied by possible 
torrcons  (defensive  structures  or granaries)  and 
outdoor  work areas. The middens  were com- 
posed of Native American ceramics,  rare  Mcxi- 
can or Spanish  majolica pottery, chipped  and 
ground  stone  artifacts, and  a faunal assemblage 
including wild and  domesticated  species. To  date 
only four  remain intact (Fallon et al. 1978),  and 
one  of  the nine sites, J,A 16769, has  been  partly 
excavated  and reported  (Levine et al. 1985). The 
excavation  revealed house  and corral foundations 
and a midden.  Other  features with surface indica- 
tions were a well,  torreon, miscellaneous cobble 
alignments  (outbuildings),  and a midden.  Native 

American ceramics  included Tewa  and Kapo 
Black, Tewa  Plain, all types from the Tcwa 
Polychrome  series,  and micaceous  utility wares. 
Lcss than 10 artifacts of Euro-American manu- 
facture that could be Lraccd to  before A.D. 1750 
were recovered.  Domestic Fauna included  cattle. 
sheep, and chicken.  Wild fauna included deer, 
cottontail  rabbit. bison, and antelope. ?‘he inhab- 
itants o f  L A  16769 were  herders  and farmers, 
who maintained  a self-supported, subsistence- 
level  lifestyle (Levine et al.  1985:93). 

Two  other sites closer  to  the  project area 
may have  components  that  date from A.D.  1650 
to 1750:  LA 69996 (Gossett  and  Gossett 1989) 
and L A  2 (Lang  and Scheick 1989).  LA  69996, 
as mentioned before, is an extensive  artifact 
scatter associated with  an ash and  charcoal stain 
and many cobble concentratiorls or  alignments. 
Tewa series  plain  ware pottery  and Sankawi 
Black-on-cream  pottery  frorn the  site  date be- 
tween A.D. 1650 and 1750. Site size and the 
abundant cultural  material  indicate that this site 
had a domestic  or residential cornponcnt. It was 
probably established after A .D. 1700  when lnany 
smaller  ranchos  were established along the Santa 
Fe  River  (Simmons  1979:  106-  107). 

LA 2 (the  Agua  Fria  Schoolhouse site) 
excavations  revealed buried  foundations  and 
adobe melt  associated with Tewa series  plain and 
polychrome pottery  (Lang and Scheick 
1989: 197). ‘I’he rancho was  located along the 
Camino Real.  the  main road from  Chihuahua  to 
Santa Fe, as  were the  other  settlements located 
farther  downstrcarn.  The exact age alld extent of 
the  early  Spanish  Colonial  remains ai I A  2 was 
not determined, but they  seemed t o  pre-date a 
later component that was dated  between A.D. 
1790 and the middle  A.D.  1900s  (Lang  and 
Scheick 1989: 197). The  construction of the 
foundation resembled Native Anlerican technolo- 
gies,  hut was different enough t o  suggest a later, 
more  European  handiwork  (Lang  and Scheick 
1989: 197). 

Carter and Reiter (1933) jdentificd 12 sites 
with historic  conlponents  based on the presence 
of Tewa series plain  and  polychronlc  pottery. 
Five of the  sites,  as previously mentioned,  also 
had prehistoric  components  and  clustered  around 
the  east end of Agua  Fria  village,  near  the San 
Ysidro  church.  The  other  seven sites are located 
to the east on both sidcs of the  river. The site 
maps show  from one to six mounds with the 
dimensions ranging  between 30-by-30 111 and 80- 
by-240 m. The site plans  are  irregular, with two 
sites (CR 182  and CR 184) possibly having 
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enclosed  plazas. No other  information about 
when Ihe sites were  occupied or their layout is 
available. 

One  other  site  near the  project area, T A  
1522,  was recorded by Mera  between 1922 and 
1935 (NMCKIS files).  There is no  information 
about  its size or  content. Mera on ly  identified  the 
surface pottery as Tewa  Polished, Tewa  Poly- 
chrome, and Tsia  Polychrome.  These types  date 
to the eighteenth  century. 

These  site data show  considerable occupation 
of the Santa Fe Rivcr Valley between A.D. 1750 
and 1X50 and  that occupation  was  probably 
continuous  into  the twentieth century. Sites that 
post-date A.D. 1850  have not been recorded for 
the  project area except the Component V  excava- 
tion at LA 2  (Lang  and Scheick 1989:197-198). 
The interest o f  researchers in Spanish  Colonial 
and Mexican period  sites was not  great  in  the 
1920s  and  1930s. It i s  likely that sites  from  this 
period were ignol-ed unless they were large. 
Some  of  the best archaeological  evidence for 
occupation  in  the ninetcenth  century are the 
rcrnains of  the  acequia  system. Ditches and 
lalerals  of  the  Acequia  del  Pino  and  the  Acequia 
Publica (Snow  1988)  were still  visible in 1912 
and are partly  visible  within and near the pro-ject 
area today. These accquias  reflect the long- 
standing status  of the Agua  Fria and West Ala- 
meda area as an agricultural area. 

Site  data for the  late  nineteenth and early 
twentieth  century are  nonexistent.  The Las 
Lomas  Subdivision survey (Mullany and Viklund 
1988) identified the area as an extensive  dumping 
site.  The  foothills on the  edge of the  Santa Fe 
River  floodplain were used  as a dump because 
they could not be farmed, lacked surface  water, 
and  were  difficult to  build on with  early  twenti- 
eth-century technology.  Much of the  land be- 
tween the  river and  the tributary  arroyos t o  (he 
north was  honlestcaded with  the  domestic unit of 
the horncstead located closer t o  the river.  The 
foothills were used for  resource procurement aTld 
trash  disposal. 

In summary, the  Santa Fe River Valley and 
its  surrounding  environment was inhahitedalmost 
continuously  from A .D. 1050 to  today.  Therc 
was a hiatus between A . D .  1420  and  the  middle 
A.D. 1600s or  carly  1700s.  Prehisloric and 
historic inhabitants  farmed the  Santa  Fe  River, 
and they used the  foothills for  hunting and 
gathering and livestock grazing.  Since  proximity 
to water and arable  soils was an important 
determinant o f  settlement,  villages,  ranchos,  and 
homesteads were located near  springs and on or 
near the fertile  floodplain.  The archaeological 
record o f  the past 1,900 years is  incomplete,  but 
obviously very rich with the  potential for  impor- 
tant  future study. 
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CHAPTER 4 
RESEARCH DESIGN 

Introduction 

OAS  investigations for thc Sunset Golf  Course, 
Estates IV, Estates V, and Estates VI1 by OAS 
and  the  SAC  investigations for Estates 1, 11, 111, 
and  the  Sunrise  Golf  Course by SAC  have 
resulted  in numerous research designs  and treat- 
ment  plans. ‘I’he research  dcsigns reflect an 
increasingly  better understanding of the  data 
potential of the sites  and an attempt LO focus 
research on site-specific questions and  more 
general questions that  would have pro.ject and 
regionwide relevance. SAC data recovery efforts 
were  focused  on  documenting m a l l  site artifact 
scatter  variability.  OAS  data recovery efforts 
used the rcsults  of  the SAC data  recovery efforts 
to target sites h a t  might amplify patterns in the 
SAC data and  fill  in gaps that might reflect  a 
different  range of behaviors. 

SAC (Scheick 199 1 b) developed  a  broad- 
based research  design cncorrlpassing all 75 
excavated  sites. Research  focused on small site 
variability in t e r m  of artifact  assemblages,  site 
formation,  structure, and function, and  the 
economic and environmental factors  that contrib- 
uted  to  site location and function.  ‘lhis variability 
was to  he studied from geographical and chrono- 
logical perspectives. Small site excavations 
provided  data that could be analyzed at site, 
intersitc,  microregional,  and regional  scales. 

OAS  submitted  four research designs and 
treatment plans dctcrmined by the construction 
devcloprnental  phases  (Sunset Golf Course [Post 
1993aI;  Estates 1V [Post 1993b1; Estates V and 
part of Estates VIT, LA 98690 [Post 1994a1; 
Estates VTT, LA 98688 [Post I9941-33). Gcnerally, 
the OAS  data recovery efforts were  based on test 
excavation results  or at sites  with  unusually  large 
or  diverse artifact  assemblages. 

Sunset Golf Course Sites 

The  Sunset Golf Course sites were selected for 
excavation because  they had a temporal  and 
functior~al  range that was  under-represented in 
the SAC 75-site  sarllple. LA X4758 was recorded 
as a small artifact scatter with ground stone. LA 

X4759 had  a ceramic  assemblage with a broad 
terrlporal span (A.D. 1175 to 1600), diverse 
vessel f o r m ,  and it was located along the  most 
prominent s a ~ ~ d s l o ~ ~ c  cxposure in the Las Cam- 
panas area. LA 84775 was  a  very low  frequency 
artifact scatter  with an associated En Mediu or 
Basketmaker I1 style projectile  point. L,A 98861 
was identified  as  a  possible agricultural feature 
from the carly Classic  period  of  the  Rio  Grandc 
sequence (A.D. 1325 10 1450). LA X5036 was a 
spatially extensive  erosion  and  water  control 
complex with a suggested time  depth  spanning 
the  eighteenth,  nineteenth,  and  twentieth  ccntu- 
ries A.D.  LA 98680,  which is located  within 
Estates VII, was a lithic  artifact  concentration 
associated  with  a rock  configuration, Each site 
was selectcd for  unique  temporal,  material,  or 
physiographic  qualities. 

Estates IV Sites 

The Estates TV sites,  LA  86148  and 1,A 86150, 
were  selected after a  preliminary  field evaluation 
that did not entail  test excavation. L A  861 4X was 
recorded as an En  Medio phase artifact  concen- 
tration. It also had one of the highest artifact 
densities  known  for  the Las Carnpanas site 
assemblage at that time.  LA X6150 was a  spatial- 
ly extensive sherd  and lithic  artifact  scaltcr  with 
at least five soil stains,  ground  stone,  and rela- 
tively discrete  subsite artifact distributions. All 
sherds were Santa  Fe Black-on-white  pottery 
(A.D.  1175  to  J400) suggesting LA 86150 was 
a  repeatedly  occupied campsite used  by Coalition 
or early  Classic period Santa Fe  River  inhabit- 
ants.  Archaic period sites  and reoccupied sites 
with discrete use areas were  relatively rare for 
the Las Calnpanas site  assemblage. 

Estates V Sites 

The Estates V sites, LA 84787,  LA 84793, and 
L A  86159, were selected from 1 1 sites  that  were 
test  excavated. The  11 tested sites were  selected 
from a  sample of 45 sites that had been  identified 
by SAC. L A  X4787 was a large  lithic  artifact 
scatter with six discrete  concentrations,  four  of 
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which  dated t o  the Archaic period and were 
selected Tor excavation. LA X4793 yielded a 
shallow thermal feature associated with a Sanla 
Fe Black-on-white  pottery concentration. LA 
X4793 was tentatively  interpreted as a pottery 
firing  feature based 0 1 1  feature n1orphology and 
associated sherd  breakage  pallcms. LA 86159 
test excavations revealed  three  thermal  features 
and artifact  concentrations  from at least two 
periods.  One  concentration of  S a m  Fe Black-on- 
white pottery was similar  to waste shcrds associ- 
ated with pottery firing feaTureS located in Mesa 
Verde National Park,  Colorado. 

of site-specific  research  and methods, bul weak 
in project  and  region level research orientation. 
Howcvcr, general  integrative themes  of  chronol- 
ogy,  site  structure  and  formation,  occupation 
patterns, and subsistence  pi-oduction  and  technol- 
ogy are i n  all OAS research designs.  These 
topics are uscd t o  organize  the  following sec- 
tions.  Our goal i s  t o  be able to integrate Las 
Campanas  into a regional level interpretation 
yielding  a mow holistic view of past human 
occupation o f  the Santa  Fe  drainage  basin. 

Thcoretical Orientation 

Estatcs VI1 excavations focused on two  spatially 
extensive artifact scatters. LA 98690 had at least 
five  discrete artifact concentrations  distributed 
over a 25,000-sq-117. area,  The  pottery was  Santa 
Fc Black-on-white.  One fire-cracked  rock ~ 0 1 1 -  

centration was sin-lilar L o  Archaic  period therrnal 
features. I ,A 98690 appeared to be a reoccupied 
camp  site  dating to the  Archaic and late Coalition 
and early Classic  periods.  The I .A 986x8 artifact 
concentration covered an estimated 18,000 sq m .  

Pottery  dates indicated an occupation  span from 
A.D. 1050 t o  1700. LA 98688 was potentially 
the mosl complex  multicomponent site of the Las 
Campanas  project. 

The preceding  brief  data  potential juslifica- 
tions  illustrale the OAS  goal  to amplify  patterns 
first seen in  the SAC data and rill in gaps  that 
might reflect a different  range of behaviors. The 
sites were from the Archaic  period or  exhibited 
strong  evidence or reoccupation by cunterripora- 
neous groups, were  spatially extensive multi- 
component  sites,  or they contained  thermal 
features associated  with  unusually high artifact 
concentrations. 'I'he judgmental selection o f  sites 
for exoavalion using survey descriptions,  field 
evaluation.  or test excavations  appears  to have 
been a successful  tactic. 

The down side of the OAS effort was that all 
treatment  plans  could n o t  be integrated f1-0111 the 
ljeginning.  The SAC treatment plau (Scheick 
199  I b )  was  considered too broad  to address  site- 
specific  questions  or  problems that  were  related 
t o  a specific behaviol- or  period. On the other 
hand  the SAC treatment  plan is  broad enough 
thal all data recovery results can be uscd to 
construct a descriptive  and  diachronic model of 
subsistence  production  and land-use patterns.  The 
OAS treatment  plans are  strong in he i r  treatment 

The OAS Las C'ampanas research primlrily 
rollows  a  processual approach.  The processual 
approach  views cultural systenls as organized at 
many  scales and it can he applied to a wide 
range of problem areas  (Binford  I979:202). 
Processual melhodologics may be empirical or 
scientific and rnay include replicalion.  cthno- 
archaeological observation,  or dclailed ethno- 
graphic and cross-cultural comparisons.  Observa- 
tions  drawn  from processual methods may result 
i n  hypothesis  testing or the forrnulation of propo- 
sitions about  relationships  bclween the  dynamics 
or human behavior  and the static  archaeological 
record (Binford  I980:5).  Often, proccssuaI 
studies employ  statistical model building  useful 
for  prediction  and  sampling.  Though  the  theory 
behind  the  processual approach  is  unclear  and 
often eclectic (Rindos 19X4), processually orient- 
ed studies tend to be highly explicit in terms of 
definilion,  classification.  middle  range  operatiun- 
alization and theory  building.  Contributions by 
proccssual  archaeology in the 1970s and 19x0s 
have focused on describing  and  explaining  the 
organization of human  cultural systems,  identify- 
ing the archaeological consequences of these 
systems, and the effect or natural and cu1tur:d 
processes on the formation of the  archaeological 
record. 

The processual approach  strives  to  undcr- 
stand the  cullurc  change  and p1-ocess in terms of 
organizational frameworks  or  struclural  proper- 
ties of syskrrls within which behaviors  or  cultur- 
al dynamics  occurred (Binrorcl 1981:202). 'I'he 
best processual definition of "culture"  is that i t  is 
the  "extra-somatic fneans of adapkiLiOTl for the 
human  organisrn"  (White 19.59:9). The  pro- 
cessual approach  is  concerned with evolution  as 
proccsscs that are  responsible for changes  and 



diversification in organization.  The  human  extra- 
somatic  means of adaptation extends to physical 
and  social environments.  While recognizing the 
importance  of social and  ritualistic  systems,  the 
bulk of processual studies  have  focused 011 the 
organization  of  economic systems  as  adaptations 
to  the physical cnvironmcnt. 

A ma-jor focus ofprocessual studies  has  been 
on  bridging  the  gap between  general  theories of 
human behavior and the statics of the archaeolog- 
ical record.  This  focus on middle-range  theory is 
primarily  concerned  with  the  formation processes 
of thc archaeological record (Binford 1977:7). 
The  archaeological  record is oftell defined  as "a 
static  pattern of associations and co-variations 
among things  distributed in space" (Binford 
1980:33X). Middle-rang theory  building  seeks 
"to  understand the relationships  between the 
dynamics of  a  living  system in the past and the 
material by-products that contribute  to the forma- 
tion of the archaeological  record  remaining 
today" (Binford 1977:6).  "Formation of the 
archaeological  record is ordered consequence 
of levels  of  adaptive  organization . . . " (Binford 
1977:6)  and  therefore may result from a set of 
behaviors that are  more complex  than the materi- 
al remains may indicate. Furthermore, the ar- 
chaeological  record may represent a palimpsest 
of  materials left from many separate  episodes 
that may or may not be organizationally  related 
(Binford  1981:197). 

Recently,  the processual  approach  has  been 
used to  examine  and  interpret pallems within the 
archaeological  record at the  scale of landscape 
(Camilli 1989:  Ebert 1992; Rossignol  and  Wand- 
snider 1992; Nelson  and LippiIrlcier 1983; 
Hunter-Anderson  1979,  1986).  An archaeological 
landscape is  the patterned  record of  thc Inaterial 
remains left by populations that inhabited and 
used  a  region  (Rossignol and Wandsnider 1992; 
Binford  1982).  The archaeological  landscape 
reflects the  organization of social and  economic 
subsystems. As the organization of these  subsys- 
tems changcd, so should  the content  and  struc- 
ture of the archaeological  landscape.  Geornorph- 
ological  processes  that  differentially  expose  and 
bury  archaeological materials may have a strong 
effect on perception and  analysis o f  the archaeo- 
logical  landscape (Ebert  and Kohler  1988:  123- 
128). Materials  from  early occupations may be 
mixcd  with  later deposits  in  surface  contexts, 
confounding  our intcrpretation of land-use  pat- 
terns.  Early  materials may be deeply buried  and 
only  visible  in eroded  contexts, resulting  in an 
ullderrepresentaliorl in the  archaeological record. 

The  Las  Campanas Archaeological Pro,jcct 
resulted  in the identification of 1,500 isolated 
occurrences of artifacts  or  features  and 255 sites 
representing over 5,000 years  of  occupation.  The 
isolated occurrences  generally  consisted of an 
isolated  feature or a conccntration  of  fewer than 
10 artifacts of different material types or func- 
tions  within a  100-sq-m area.  Sites were defined 
as I O  or  more  artifacts of  di ffercnt material  typcs 
or functions in an area of less than 100 sq n l  or 
fewer than 1 0  artifacts associated with an archi- 
tectural or thermal feature.  While  recognizing  the 
drawbacks of the concept o f  "site"  (Dunnell 
1992),  silc and  the  associated terms,  component 
and  activity area,  are useful to identify different 
organizational aspects of a systcm (Binford 
1992:SO). Site,  as dcfined for the Las Campanas 
Project, was also a necessary administrative unit 
that was uscd to make determinations of signifi- 
cance  and guide  the  development of treatment 
plans  and cxccution of data recovery effolts. 

The Las Campanas  Archaeological  Project 
documented the nlaterial  remains  left  by different 
cultural  systems and the organization of their 
econonlic or subsistence subsystems. 'I'he differ- 
ent  patterned aspects of the archaeological  record 
reflect elel-nents of stabilily and  change  in  these 
subsystems in response to social and  environmen- 
tal factors. In the  truest  sense, the  Las  Campanas 
area is a small sample of a larger  archaeological 
landscape uscd by populations  that moved 
through thc Santa  Fe  drainage basin over 5,000 
years. The occupation patterns  were different in 
length,  intensity,  and organiLation. The Las 
Campanas  Archaeological Project focused on 
identifying the range of temporal components 
represented  by  the sites and  isolated occurrences, 
the  study of subsistcnce production  strategies that 
were  ernployed  by the  different  groups, and  the 
land-use and settlement patterns that resulted 
from different subsistence  strategies.  The  main 
site-specific questions  concentrated  on  chronolo- 
gy, subsistence  production. and  occupation 
history. Regional problems related to large-scale 
land-use  pallems  north of the Santa Fe River. 
The  discussion  of  the research design is divided 
into  the  broad Archaic. Pueblo, and Historic 
periods. 

Archaic Period Sites 

Previous study of Archaic  period  sites in the 

Research Design 31 



Santa Fe area has focused on site-specific and 
regional problems.  The Cochiti  Keservoir  study 
examined  relationships between site locations and 
vegetative diversity,  site size  and artifact  density, 
group size  and feature  frequency,  and subsistence 
remains and seasonality  (Chapman 1979).  The 
Airport  Road site (LA  61282) study  focused on 
problems of population increase  through imm- 
gration  or  indigenous  growth, comparisons 
between  logistical and residential  sites  using 
artifact assemblages  and  site  structure, regional 
Archaic settlement  patterns as reflected by 
nonlocal materials,  the  relationship between 
artifact assemblage and  site  function,  and  interre- 
gional differences in site  structure  and artifact 
assemblage reflecting  use of different cnviron- 
ments  (Lent 19XX:17-18).  'I'he Las Campanas 
research  design  (Scheick 1991b:26-27) focuses 
on land-use  patterns 011 the piedrnont slope 
including variability through  time, site function, 
and  changes i n  regional socioeconomic organiza- 
tion.  Within these broad issues are  more site- 
oriented  problems of occupation  history, techno- 
logical organization and  subsistence production, 
and site  structure.  Problems of a more  pmject- 
wide  scope include determining and rcconstruct- 
ing  settlement  and  subsistence  strategies of the 
piedlYloTlt slopes and their rolc within regional 
adaptations. 

Four late  Archaic-Basketmaker 11 period 
sites  were excavated, including LA  84787, 1,A 
84758,  LA  86148,  and L A  84775.  LA X6139 
was  test excavated  during site  evaluation for 
Estates V. These  sites  were  occupied between 
1 X00 B.C. and  A.D.  400, as determined  from 
diagnostic projectile points recovered during 
survey  and  testing.  The site  specific  research 
questions for the OAS eXcaVatiOTls focus on 
chronology and site function, which  subsumes 
issues of occupation  history, technological  orga- 
nization,  and  subsistence  production.  The data 
from  this small sample of Las Campanas Archaic 
period  sites  will be integrated into  problems that 
pertain  to  the Santa Fe drainage basin and  lower 
Northern  Rio  Grande  areas. 

Chronology 

Diagnostic  projectile  points recovered during 
inventory and testing  indicate that  Archaic period 
occupation of Las Campanas may have occurred 
between 1800 B.C. and  A.D. 400 A.D.  This 
span  includes the  Armijo and En  Medio phases 
of the  Archaic  period and  the  Basketmaker TI 

phase of the Pueblo period. Changes in  settle- 
ment and subsistence  patterns occurred at differ- 
ent rates across the northero  Southwest i n  rc- 
sponse to  environmental,  economic, and social 
factors.  The  Northern Hio Grandc  Archaic 
period  record suggests that rnany of these chang- 
es occurred slower  and  later than elsewhere in 
the Southwest. 

Temporal data are  important  for  studying 
changes  in social and  economic  organization that 
may be related to past environmental  variability. 
Periodicity in  precipitation  and  temperature Tnay 
have affected abundance  and  distribution of 
natural resources used  by  local populations.  As 
biotic  conditions  changed,  the social and  eco- 
nomic  organization of groups living  in an  area 
rnay have  altered  subsistence  production  strate- 
gies.  While these strategic  shifts can be viewed 
as responses,  they more likely entailed a change 
in  the emphasis on existing  or past strategies. 
These  strategic  shifts  altered  group size or 
composition, length of occupation,  location of 
residential sites,  or  even resulted in periodic  or 
permanent  abandonment of an  area.  One of the 
strongest  independent  variables that  conditioned 
shifts  or responses is the enviromllent. Refine- 
ment of chronological data i s  needed to deter- 
mine if changes in social or  economic  organiza- 
tion correspollded  with improved  or  dctcriorated 
environmental conditions.  Examination of such 
correlations is possible  only if chronological  data 
are refined  beyond  phase or period  date  ranges. 

Improving  on temporal  data based on pro-jcc- 
tile point  typologies will provide a better I'ounda- 
tion for  understanding  the  Northern  Rio  Grande 
Archaic  adaptation within  a broader spatial  and 
cultural framework.  To achieve the  finer  tempo- 
ral resolution,  data recovery efforts focused on 
obtaining as  many chronometric  datcs  using as 
many methods as possible.  For  Archaic  period 
sites  three  possible chronotnetric  dating  methods 
had the greatest potential:  carbon- 14 dating, 
archaeomagnetic dating,  and  obsidian  hydration 
dating.  The  advantages  and  drawbacks of these 
methods  are  briefly  evaluated. 

Radiocarbon dating is most often used 
because  carbonized  material tends  to be abundant 
or at  least  present on sites in a widc  range of 
environmental  and  geographic  settings.  As 
Smiley ( I  985) pointed out, the error  factors  that 
affect radiocarbon  dates  are  multitudinous. Many 
of the  factors cause only  small error  and can be 
more  or less ignored.  However,  factors  such as 
use of old or inner wood results in errors of up 
to 500 years. Because these large  error  factors 
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can heavily  skew an absolute  date, care is neces- 
sary in selecting carbon samples fbr  processing. 
Charcoal  was  collected whenever it was abundant 
or came from a well-controlled  provenience, 
such as thc bottom  of a feature.  The charcoal 
samples  were sorted  in  the  laboratory.  Seeds, 
twigs,  or  annuals were  given first priority for 
processing. If only small quantities  were  avail- 
able, then extended  count or accclerated  methods 
were considered. When only old wood was 
available. then a small number of samples  were 
processed, but with  the  knowledge that the 
results  might be too  early. 

Archaenmagnetism does not have as tine a 
resolution as dendrochronology, but it does  have 
other  advantages because the samples are collect- 
ed from a fixed  context. Archaeornagnetic  sam- 
ples  were  collected from burned  features or 
contexts with  adequate  iron content  to  allow 
polar calculations. Because  the  samples  came 
from spatially fixed  features, they were not 
affected  by reoccupation,  reuse,  or post-occupa- 
tion disturbance.  Therefore, the sample dates the 
last use of a fcature  and by association, the 
occupation level or surface.  Problems  with 
archaeomagnetistn  include  obtainillg  a  reliable 
polar curve for  a particular period  and area.  The 
quality of the  curve  affccts the  accuracy of the 
date  range. The polar plot may have from 1 to 4 
degrees of standard error, which  translates into 
about a 10-year per  degree  error.  This  is a good 
dale  range when  compared  with  obsidian hydra- 
tion  and s o m  carbon-14 results. However,  the 4 
degree  radius may include  two parts of the curve 
yielding  dates  from  two unrelated periods. IIJ this 
case, other  dating  melhods  are needed t o  dcter- 
mine  which i s  thc correct  or best date. 

Obsidian  hydration can be useful for  dating, 
but the error estimates tend t o  be large (200 t o  
400  years), which provides  poor  resolution.  The 
quality of thc  hydration dates depcnds 011 the 
sample depth.  the length of time it was  subjected 
to  corrosive  processes,  and the  care  with which 
samples are selected. Clearly, surface  samples or 
samples  that  were on the surface  for  a  long time 
arc  suspect because of rime deterioration.  The 
deeper  the  contexl, the  better the chance for a 
"good" date.  Care in sample selection is impor- 
tant  because obsidian in certain situations may 
have a very long "use-life." Recycling  and 
scavenging of  artifacts at  residential, base camp, 
and quarry  sites may result i n  reworked  edges  or 
flake scars of very different ages. Each will have 
its  own rime  thickness and the average of an 
Archaic and Pueblo period  date is really no  date. 

Datable material  and samples were scruti- 
nized  and  evaluated  in terms of spatial integrity, 
origin, and number. In this way dales were not 
indiscriminately assigned, leading L o  erroneous 
interpretations. 

The study o f  Archaic period site funclion  will 
focus on material and spatial studies that provide 
inforrrlation on technological organization, sub- 
sistence production, and occupation  history. 
Technological organization is inferred from 
artifact morphological,  functional,  and frequency 
data that relate to raw  material procurement and 
reduction  and  strategies of tool production, 
maintenance, and  transport. Subsistence produc- 
tion  is inferred from technological organization, 
feature  morphology,  content,  and  distribution, 
the  spatial  relationships among  artifacts  and 
features, and site  locations  relative  to critical 
subsistence resources.  Occupation  history COIIJ- 

bines elements of site  and  assemblage  structure 
that  relate to occupation duration,  group  size, 
and multiple  occupation  or reuse. 

Technological Organization 

Technological organization  for  Las  Campanas 
Archaic period  sites  primarily relates to  lithic 
tool manufacture. use, maintenance,  and  discard. 
Chipped  stonc  artifacts  are by far the most 
corn1011 artifact  type  found by the Las 
Campanas inventories. Chipped stone  and  ground 
slone industries  represcnt  a  srnall  percentage of 
the activities  conducted  and  materials used by 
past populations, but  they can he  powerful  tools 
for understanding past activities  and  behaviors. 

In regard to technological organization, 
Binford slates  that. "Within  this  framework it is 
consistent to view technology,  those  tools and 
social  relationships  which articulate  the  organism 
with  the physical cnvironment,  as closely  rclated 
to  the  nature of the environment" (Binford 
1962:218). Basically, the  tools should fit  the 
requirements of the environment.  Furthermore, 
Binford  asserts that artifacts s l m k l  not only be 
studied as technology,  but  should be understood 
in terms of there "primary  functional  context  in 
the social,  technological, and  ideological subsys- 
tems"  (Binford  1962:218). Binford suggests  that 
thcre are three major classes of artifacts  within 
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the primary  functional  contexts: technomic, 
sociotcchnic, and  ideotechnic (1962:219).  The 
processual approach  has been most succcsshl at 
dealing  with  technomic cultural  remains, which 
have  their primary f~mctional  context in coping 
directly wilh the environment (Bin ford 
1962:219).  Sociotechnic  and ideotcchnic  artifacts 
are nlore difficult  to recognizc  and  correctly 
interpret without having  direct  knowledge of 
sociological  and  ideological  systems in which 
they operate or by finding  them in their original 
functional  context. 

Chipped  stone as an indicator o f  subsistence 
activities  relies heavily on inferred  lechnological 
trajectories that  involvcd raw material  procure- 
ment,  core  reduction, tool production,  use, and 
rnaintenance.  As mobile  huntcr-gatherers. Archa- 
ic period groups may have  crnployed  situation- 
dependent lithic technologies (Binford 1979; 
Kelly 1988).  Factors that  might condition lithic 
technologies include but  are not limited to the 
following: 

1. Distance from residential  sites t o  [he re- 
source  arca  determines  duration o f  thc foray 
and  supplies that will  be  needed to success- 
fully accomplish  anticipated activities. 
Binford distinguishes bctween  daily foraging 
activities and logistical or long-distance 
activities in suggesting  how  lithic Lcchnolo- 
gies may be organized.  The nearer to the 
residential site  activities  occur, the  less 
planning  would have been necessary, as 
broken  or depleted tools  could  he casily 
replenished. As distance  from the  residential 
site  increased, toolkit  composition needed 
more careful  consideration of raw  material 
availability,  caching,  or recycling of materi- 
als previously  discarded  at  locations  (Binford 
I 979). 

2 .  Access to  suilahle raw  materials allows  pro- 
duction  or replacement of tools, which may 
be exhausted during the  processing activities. 
Availability of suitable raw  materials re- 
quires less planning and transport of fewer 
curated or formal tools. Long-distance or 
long-duratioll forays may not  result  in debris 
and discard pallcrns that are different from 
residential or brief foraging  forays i f  suitable 
raw materials are available  (Andrefsky 
1994).  Lack of suitable  raw  materials m y  
require  transport o f n ~ o r e  specialized  tools or 
cores resulting in  chipped  stone assemblages 
dominated by tool nlanufacture debris and 

3 .  

discard of exhausted lools (Kelly 1988: 
Binford  1979). 

The range of activities  thal occurrcd on a 
site  heavily influence  the lithic  technology 
and  the diversity and frequency of manufac- 
ture debris,  tool use, and tool rnaintenancc. 
Debris  from  base  camps  should be markedly 
different  from daily foraging sites or logisli- 
cal hunting  camps.  Debris  from  temporary 
base  camps may resemble  base camp pat- 
terns with differences in frequency  and 
diversity o f  debris,  tools,  and material types 
(Binford 1979;  Vierra 1980; Ebert and 
Kohler  1988;  Ehert  1992). 

To interpret chipped  slonc  patterns, rnany lithic 
specialists define  two chipped stone reduction 
strategies  that are based on expectations  of 
forager and collector subsisterlcc tnndels pro- 
posed by Lewis  Binford in the carly 1980s 
(Binford 1980). Curated st.ralegics are character- 
izcd by the  manufacture of bifaccs that served as 
the  source o f  flakes  or blanks for  infomlal and 
formal L o o k  and  as  formal tools.  Expedient 
strategies  focused on the production of flakes for 
use as tools with limited or no modification. 
Curated strategies were  suggested  to be associal- 
ed with  residential mobility.  while cxpcdietlt 
strategies  were  associated with long-term resi- 
dential stability. Each strategy  may  result in 
debitage and tool  nlorphology and frequency 
patterns  that are relatively distinct. 

Curated strategies emphasize  production o f  
the  maxitnum length of usable edge per  core 
(Moore  1994:287).  Flintknappers  maximized  the 
number of usable flakes  per  core with the added 
potential of using the  core as a tool. By more 
efficient  tool production, waste was reduced and 
raw  materials were  more effectively used, reduc- 
ing  the amount of raw material that needed to  be 
transported to or  obtained  from a base  camp. 
Expedient  strategies  were  not conditioned by 
transport costs,  therefore raw  material did not 
have be used as efficiently  (Barnforth 1991 ; 
Andrefsky 1994). Flakes were removed  from 
cores as  needed. 

Curated  and expedient strategies are defined 
as  mutually exclusive.  However, it is more likely 
that these  different  reduction strategies  operated 
on a continuurn.  Reliance on one  or  the  olher 
strategy would have  been  relative  and  condi- 
tioned by availability of suitable raw material, 
occupation  duration,  range o f  tasks,  potential  for 
reuse of existing  materials, and  distance  from  the 
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rcsidcncc  in  the  case of logistical or daily  forag- 
ing sites.  Chipped sLow assemblages  undoubtedly 
represent a mix of these  reduction  strategies  with 
subtleties masked  by  more abundant artifact 
classes. 

Since  it  is most  probable  that  assemblages 
will  possess  aspects of  both  strategies, it may be 
proportions  of  different  debitage  or tool classes 
that  will be the most infomlativc. A way to 
interpret  relative proportions o f  debitage  attrib- 
utes  and  artifacts is to quantify or describe  the 
assemblage  in lenhs o f  the reduction  stage or 
sequence. Classifying assemblages in terms of 
early,  middle,  or late stage core  or biface  reduc- 
tion  assumes that diffcrcnt processes may conl- 
bine  within the technological organization. 
Assemblages with a prcpondcrance of early  stage 
core reduclion dchris may indicate the presence 
of suitable local raw material.  An  abundance o f  
nonlocally  available bi f x c  1-eduction debris may 
indicate a logistically organized subsistence 
strategy for which local materials  werc not 
considered suitable,  or a lack of knowledge of 
local raw materials existed. Exanlining  assem- 
blages  in terms of reduction  stage or sequence 
can be  useful for underslanding  technological 
organization  and  contrihules t o  identifying  the 
range of activities that occurred. 

Attributes thal can inforrn on the factors lhat 
affect lithic technological  ol-ganization are mate- 
rial type  and  texture, Lhc percentage of dorsal 
cortex prescnl. the number of dorsal scars. 
artifact  condition,  and  dimensions that can he 
applied  to all chipped stone  artifacts, and flake 
striking  platform and termination, which can be 
applied  to  core flakes alld hiface  flakes. The 
definitions  and  infonnalion potential for these 
attributes  are discussed in the  Office of Archaeo- 
logical Studics  Lithic Artifact  Manual (OAS Staff 
1994) and will not  be  reiterated  in this  study. 

Subsistence production can be  directly  inferred 
from dietary cvidcncc and indirectly  investigaled 
by studying the technology  used to  procure and 
process  foods. Dietary  evidence  includes faunal 
and floral remains. Technological  evidence is 
inferred  from  the study o f  chipped and ground 
stone  manufacture and usc. Lithic technology 
was addressed in the previous section  and will he 
referred to  brietly. ‘This section will focus  more 
on featul-e morphology,  contents,  and  distrihu- 

tion, and the relationship between artifact assern- 
hlagc and feature distribution. 

Subsistence production  can  be  understood in 
terms of site types  and  distributions  that result 
from differen1  sh-ategics. Toragcr  and  collector 
hunting  and galhering  models  arc used t o  identify 
site types and explain their  distribution  across a 
landscape (Binford 19x0; Elyea  and  llopan 1983; 
Fuller 1889). Foragers  are  characterized a s  
residentially mobile  and  collectors are logislically 
rnobile.  A  conlbination offoraging  and  collecting 
may be used to exploit a broad spectrum of 
subsistence 1-esourccs, but rely on different  ways 
to procure and  process resources.  Groups that 
use hoth  strategies have been temied serial 
foragers  (Binford 1980; Hogan and Elyea 1983). 
Both rrlodels define a  functional site  typology that 
includes  a  residential base carnp,  limited base 
camp, special  activity sites, and resource  extrac- 
tion sites (Binford 1980; Vicrra 19x0, 19135; 
Elyea and Hogan 1983; Gbert and  Kohler 1988; 
Ebert 1992). IJsually,  Archaic  period Iluntcr- 
gatherers  arc  described as having a flexible 
subsistence strategy, varying according  to season 
and resource distribution. I n  other  words.  forag- 
ing and collecting werc  cmployed as elwironmew 
tal conditions  required.  For  the Upper Middle 
Rio  Grande. use o f  the forager-collector  models 
has been  limited by a  lack of dara frorn large 
contiguous  areas and an absence of a synlllesis of 
existing  data.  Las  Campanas Archaic pcriod  sites 
will he cxamined  from  the  perspcctive o f  forag- 
er-collector  models,  although  the strength o f  the 
conclusions arc affected  by a small site data base 
and the lirnited number of &sOlutc dates. 

Subsistence  and changes in suhsistencc 
strategy  can be addressed using  floral  and faunal 
remains,  features, the artifact  assemblage, and 
their spatial relationships.  Floral  and faunal 
remains  are most commonly recovered from 
processing and residential features.  Initially, l.,as 
Campanas  sites  showed limited potential for 
yielding R wide rangc or high  frequency of 
features, but excavation proved that  sites  wcrc 
more  complex  and  better  preserved than was 
expected.  Floral  and faunal remains typically 
have not  preserved well i n  open-air  contexts, 
therefore any floral or faunal remains  reflect  a 
very small part of whal was actually used. West 
Golf Course and Estates IV excavation  slrategies 
required  recovery of I liter of soil from each 
feature  or  discrete context within a large  feature. 
Low recovery  rates for  floral  and faunal rcrnains 
resulted  in the collection o f  a l l  or at  least SO 
percent of the fill from each thermal  feature. 
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Increased sample size  increases the probability of 
recovering charred renlains or  provide a stronger 
argument  for nonplant processing and light 
animal processing functions  for  features. 

Feature  size,  shape,  condition,  and associat- 
ed  materials  and  artifacts were  monitored or 
recorded. Binford (19x3) suggested  that  different 
sizes and  depths  of thcrmal  fcatures  were  used to 
process foods or to produce heat for  warmth. 
Deeper  small  pits were most comnonly associat- 
ed with  heating,  while  open, shallower pits wcre 
commonly associated with processing and  cook- 
ing.  Furthermore, late Archaic period  sites from 
the Cochiti  area had consistcnt occurrences o f  
fire-cracked concentrations  or fire-cracked  rock 
associated with features  (Chapman 1979). IJse of 
rock  in  stone-boiling or roasting  plant  resources 
is colnrnonly reported in ethnographic  literature, 
and  charred plant remains  are found  with fire- 
cracked  rock in archaeological contexts. Feature 
attributes and associated  materials will be COTII- 

pared within and between  Archaic  period sites 
for variability that may result from differences i n  
subsistence  production. 

The presence of ground  stone, such  as 
manos and  metates, can  be used to infer process- 
ing activities.  Metates, which are  large,  nonport- 
able  items,  would  be expected at residential  sites 
or  temporary  base  camps that  were  used for 
more  than a day.  Metates at  temporary  base 
camps  might indicate  caching i n  anticipation of 
future visits (Binford  I979:273-274).  Manos  are 
smaller  and  more  portable and may have been 
discarded at  temporary base camps  or limited 
activity sites. In an area  where cobbles are 
abundant, a mano would not be an indispensable 
piece of personal gear. 

Lancaster (1983) has suggested that different 
mano  and lnetate shapes  and sizes provide  opti- 
mal grinding for  certain  types of seeds or  grains. 
Manos and  metates from Las  Campanas can be 
cxamined from the  perspective o f  functional 
differentiation. Use of manos for food process- 
ing,  storage.  or  immediate  consumption may be 
examined using  Lancaster’s assumptions. 

Occupation History 

Occupation history can be investigated  at the 
scale of activity area,  component,  site, land- 
scape, and region. Occupation history is reflected 
in  the  content,  frequency,  distribution, and 
spatial relationships  of  artifacts, facilities,  and 
deposits. Differences in artifact,  facilities,  and 

deposits at all scales  result from  occupation 
intensity,  duration,  extent, and function.  Site 
structure  is the spatial associations that result 
from these  occupation bchaviors and that can he 
studied hy the archaeologisl. 

The  OAS study of Las  Campanas  occupation 
history focuses primarily o n  sites. As such the 
patterns of site  structure  and  formation, which 
are  strongly influenced by occupation  history,  arc 
conditioned by the social and  economic  organiza- 
tion of a  cultural  system  that  used the place 
(Binford 19x2;  Ebert 1992). The  purpose  for 
which a site  was used or the site  function  has a 
strong effect on the cultural  deposits that are left 
behind.  The  distribution of artifacts  and  features 
may result from  numerous cultural  and  natural 
processes.  Site fonnation  studies assunle  that 
different  levels of social and economic  organiza- 
tion  within and bctwcen cultural system will 
result  in  distinctive. though potentially complcx, 
artifact  and  feature  distributions  and  associations. 
Occupation history and the resulting  site structure 
is conditioned  by the  complex interplay  between 
human  variables of group size, occupalion  dura- 
tion, the  range of activities corlducted and  the 
technological and logistical organization of 
subsistence production. 

Group Size. Group size is  an  obvious  condition- 
er because the more  people  that occupy  a site, 
the greater likelihood more  domestic  activities 
will be conducted. Implicit in a greatcr  range  of 
activities would be the need for  nwre  facilities, 
processing,  and  consumption o f  biotic  resources, 
and  more  geologic  sources.  Residential  sites 
would have been occupied by the  largest  groups. 
Small, task-specific  sites might have hccn occu- 
pied by  a  segment o f  a largcr  group, so group 
size  might  affect  the distribution of small sites 
and isolated occurrences in an area. Residential 
sites  will  be more complex than task-specific 
sites regardless o f  group size. However,  the 
number  and  distribution of task-specific sites 
within an area  should reflect the  proximity of a 
residential  site and  the size of the local popula- 
tion.  Another implication of group size is that  a 
largcr  group may produce a more mixed artifact 
assemblage  than  a small group, i f  occupation 
length and activity  were held constant  (Vierra 
1985; Ebert 1992; Binford 1980: 16). If a  small 
group occupied a site  for an extended  period and 
reoccupied the site many times,  however, the 
resulting  site structure  might  resemble a large 
group  occupation. An example  of this problem  in 
interpretation was described  for a large project in 
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northwestern New Mexico (13ehel- 1977: Moore 
and  Winter 19x0: Hogan  and  Winter  1983). 

Group size for Archaic period  hunter-gathcr- 
ers is difficult to estirnalc for the northern South- 
west. A large  group may be the minimurn num- 
ber of  people necessary for  a viable hunting  and 
gathering  adaptation. Based on ethnographic 
sources  this  nunlber ranges from 18.6 to 25 
people  (Vierra 1985:106). In the  Northern  Rio 
Grande  region,  there  are few  if any Archaic 
period residential sites that can be confidently 
attributed  to  even the minimum  group size of 19 
individuals.  Therefore,  either viable,  commensal 
groups did not inhabit the  Northern Kio Grande 
during the Archaic period or group size  estimates 
are too high. In the Cochiti area,  late Archaic 
period  sites were  estimated to have  one t o  four 
cotnmensal groups using a site  at any given  time. 
These  estimates  were based on the  number a~ ld  
spacing of fire-cracked rock concentrations and 
hearths.  The  distribution  pattern  suggests that 
each group  had a discrete occupation area,  but 
the  lithic  debris  from each group  overlapped. 
Hearths that were spaced 4 m apart  were inter- 
preted as  contemporaneous.  Hearths that  werc 
closer Lhan 3 m were considercd to reflect reoc- 
cupation. Based on tile Cochiti  data, general 
observations  about  group size niay be  made for 
the Las Campanas  Archaic period  sites if hearths 
are not present  or  discrete, hut contemporaneous 
artifact  distributions can be defined. 

Occupation Dwation. Occupation  duration has 
the  obvious effect of accumulation o f  debris  and 
facilities  as the length of stay increases. Just as 
an increase  in group siz,e would  increase the 
grain or  resolution  of  the  site  structure and 
content, so would an increase in length of occu- 
pation.  While  it  might be convenient to consider 
the relationship between artifact accumulation 
and  occupation  duration as linear, there are too 
many other  factors  that could  affect the relation- 
ship. Even i f  group size  were held constant, 
environmental  factors that  could  affect the rela- 
tionship between  accumulation and  duration 
might  include  abundance  and  distribution of food 
resources, season of occupation, type of activi- 
ties,  types of tools required  for  activities,  and the 
technology used to make the  tools. 

Even with  the obvious  limitations, different 
spatial patterns of activity and discard  areas may 
reflect duration of occupation and group size  and 
composition. Short-tern1  diurnal  occupation or 
special  activity sites, limited base camps,  and 

residential  base camps should have  had  distinct 
site  structure  (Binford  1980;  Vierra 1980; Stiger 
1986; Carnilli 1979). I<ecogllixing these distribu- 
t ion  patterns is important for sorting  out activity 
area and site occupation sequcnce. 

Short-term  occupation  with a  restricted 
activity focus may result in unpatterned associa- 
tion among features.  activity  areas. and  discard 
areas (Binford 1980; Vierra 1980). Limited  base 
camps may have had a wider  range of activities 
and  longer  occupation duration.  These sites may 
have  a  patterned distribution such  as that dcfincd 
for many of h e  Cochiti  Reservoir  lithic  artifact 
scatters with features and  fire-cracked rock 
concentrations (Chapman and Biella 1979; 
Camilli 1979). Kesidential base camps that werc 
occupied for weeks or months  during a  season 
should have a combination of artifact  assemblage 
diversity, formal feature  construction,  and accu- 
mulated  discard areas. In situations  where these 
kinds of occupation patterns are  single-episode, 
they should be  recognizable. 

I n  situations  where a  site has  multiple  occu- 
pations,  mixing occurs with the longer  duration 
occupation masking the  shorter  duration,  more 
epl~enlcral  occupation.  Mixing of residential base 
camp and shorter  duration  occupations  masks the 
shorter occupations  and  increases the intra-as- 
senlblagc  variability and spatial distributiu~~  noise 
(Vierra  1980; Canlilli 1979,  1989). Kesidential 
occupation should still be recognizable  under 
these conditions.  The same general  observation 
should hold true  for mixed limited  base  camp 
and special activity  assemblages and distribu- 
tions. Special activity occupations that spatially 
overlap may not be distinguishable.  Monitoring 
the  distribution of large reduction debris  or 
discarded hand  or  grinding  tools niay provide 
some indication o f  occupation  seyuencc  (Camilli 
1979).  Overlapping special activity  occupations 
may form high  density  artifact deposits that look 
like an accumulatioll from a longer  occupation. 

The study of  occupation  duration  and  site 
formation will use patterns  of  artifact  density  and 
artifact  type distribution  to tnap occupation 
episodes.  Data  needs  for  this study were  straight- 
forward. Sites and activity areas  or  components 
were excavated and the  artifacls collected so 
density  plots and  distribution  maps could be 
generated.  Excavation  focused  on  contiguous 
blocks  rather than transects across thc  activity 
areas  to  allow spatial analysis using  a l-by-l-m 
grid system for collectioll  and excavation. Piece- 
plotting of large artifacts such  as manos. 
tnetates, or concentrations of fire-cracked rock, 
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aided  in  identifying activity and discard areas. 
Density maps were  generated  with feature over- 
lays showing  distribution patterns  that can bc 
related to  occupation intensity, duration, and 
complexity. 

Regional  synthesis focused on  comparing the Las 
Carnpanas Archaic  period sites and  then  examin- 
ing the Las Carnpanas Archaic period  patterns  in 
terms of Archaic period site  assemblages  from 
wilhin  the  Santa Fe Basin. 'The Cultural History 
section provides  background  information o n  
Archaic period occupation i n  the Santa Fe Basin. 
Areas that have been  investigated  included the 
eastern Galisteo Basin (Tmg 1977),  middle 
Carlada de 10s Alamos (Tmg  1992),  the Cochiti 
Reservoir area (Chapman  1979),  the  middle 
Santa Fe  River  (Schmadcr  1994),  and  the  Sangre 
de  Cristo  foothills  (Lang 1993; Post 1993). 
These  areas represent a wide  range of environ- 
mental zones,  biotic  resources,  and  geological 
sources.  Excavation results  suggest  considerable 
differences i n  occupation  history and duration, 
resource exploitation, and  regional rrlobility 
patterns. The  synthesis focuses on identifying 
patterns that relate to changes in Archaic  period 
occupation and the use of  the S a m  Fe Basin 
through  time  and  in response to changing  clima- 
lic  conditions. 

The Pueblo Period Sites 

Pueblo  period sites make up the  largest group of 
sites that yielded temporally  diagnostic artifacts 
during  inventory and  excavation phases.  OAS 
investigated 21 sites  with 26 datablc cornponents. 
The 26 componcnls  were identified hascd on  the 
presence of temporally diagnostic pottery types. 
Pottery manufacture dates indicated  a  temporal 
range  from  A.D. I000 to 1600.  Twelve sites 
were test  excavated  and  nine  sites wcrc included 
in the  data recovery efforts.  Results  from test 
excavation of  LA  86147, LA 86149, LA 86151 
(Post  1993b),  LA  98682, L A  98683,  LA  98687, 
LA 98689, arid 98691 (Post 1992)  were  provided 
in earlier  reports.  Test excavation  results from 
LA 86131,  LA  86134, I,A 84773,  LA  86155, 
and LA 86156  are presented in this report. 
Interpretation of the  lesling  results are guided by 

the data recovery  plans  submitted for the exca- 
vated sites. Excavated  sites with  Pueblo  period 
components include  LA 84775,  LA 84759, L A  
84793, LA 86150,  LA X6159, LA 98680. 1,A 
98688, LA 98690, and LA 98861. Investigations 
focused 011 chronology,  site  function, land tcn- 
ure, and  cullural affiliation.  More  specific prob- 
lems were investigated for some silcs because 
unique features or artifact assemblages  were 
identified. The following  provides  the  gene~-al 
research  background atid orientation for the 
Pueblo  period site  investigations. 

Chronology or  sitelcomponent  dating is a11 
important first  step toward  understanding  site 
function  within  a cultural  system.  During the life 
of a  cultural system, differen1 site types or 
occupation  patterns may reflccl  responses by 
populations to changes i n  their social and  physi- 
cal envirorment. Based on  excavation  data fro111 
village  sites  along the Santa Fe  River, at Arroyo 
Hondo,  and  the  Cochiti  Reservoir  area, i l  is 
understood  that subsistence  system  organization 
during  the late  Developmental or early Coalition 
periods was different from  subsistence  produc- 
tion  during  the late Coalition or Classic  periods. 
During  the  Pueblo  period it is  gencrally  agreed 
that  populations  along the  Santa  Fe  River Valley 
relied flcavily 011 agricultural  production. Be- 
[ween A.D. I000 and 1500 it has  also been 
documented that population increased  and  settle- 
ment patterns changed  from  dispersed, small 
settlements to  aggregated,  large  villages.  Skirting 
the argument of the ultimate cause of change  in 
cultural system, changes  inpopulalion  frequency 
and  distribution urldoubtedly affected  how  agri- 
cultural  land was used. Cultural  factors  combined 
with independent environmental  conditions  to 
detcrniine which  land  could be farmed. .lust as 
farming strategies and  locations may have 
changed, use of  the piedmont  landscape may 
have changed  as  Inore people  depended on the 
available  natural resources and the  distribution of 
people in  relation to natural resources  changed. 

Excavations of village sites  have prcwidcd a 
temporal  framework Tor studying material culture 
arid architectural change  and  their  inferred 
relationship to  Pueblo  period social and  economic 
dynamics  (Stubbs and Stallings  1953; Allen 
1973;  Creamer  1993).  Abundant  dendrochrono- 
logical  dates wcrc  used  to  seriate  pottery assem- 
blages  and document  building and remodeling 
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episodes  and  pueblo  establishment,  growth, and 
abandonment  (Creamer 1993; Ahlstrom  1989; 
Stubbs  and  Stallings 1953). Ethnobotanical  and 
faunal  remains and  artifact  assemblages  have 
been used to  reconstruct  Pueblo period  subsis- 
tence and model  changing  reliance on  agricultur- 
al and natural  resources. The Las C a ~ ~ ~ p a n a s  
study provides  an  opportunity to look at  changing 
social and economic patterns lrom evidence 
recovered from  s~nall sites  scattered  across the 
landscape that contained the natural  resources 
supplementary tu an agricultural lifestyle. 

Refining  the  Las Canqxtnas Pueblo period 
site  dates becomes an important function of the 
data recovery effort if patterns  observed in data 
from  village excavatiotls and small  site  data  and 
patterns  are to be compared. Possible  avenues 
for refining the  site  or cornponent  dates  include 
dendl-ochronological, radiocarbon, obsidian 
hydration,  archaeomagnetic, and  ceramic dating. 
The advantages  and  limitations of radiocarbon, 
archaeomagnetic,  and  obsidian hydration  wcre 
discussed for  the  Archaic  period.  These issues 
are n o  different  for  the  Pueblo  period.  Ikndro- 
chronological  and  ceramic dating are  two rncth- 
ods that also can be applied to the  Pueblo  period. 

Dendrochronology. Dendrochronology  has been 
used  extensively and successfully i n  dating sites 
from the PtIcblo period in thc Santa Fe area. 
Excavations at Pindi  Pueblo  (LA  1;  Stubhs and 
Stallings  1953;  Ahlstrom  1989),  Arroyo  Hondo 
Pueblo (LA 12; I a l g  1993),  and the Po.joaque 
Grant  Site (1,A 835; Wiseman 1555) yielded 
abundant  samples that were used to document 
pueblo  establishment,  growth, and abandonment. 

Delldrochronology may be the best tnethod 
when  reliable samples are available.  Reliable 
samples should have 15 to 20 years o f  rings  with 
attached inner or outer  bark. Dendrochronology 
samples  are best when  collected from structural 
renlains  because  their  final  context is known, 
although cclnstructionnlaterial  reuse  and  stockpil- 
ing  can cause inaccuracies (Graves 1983; Crown 
1991: Ahlstrom  1589). 

The prospect of obtaining suitable  samples 
from Las Campanas  sites was  not encouraging. 
The open-air  and  surficial nature of the majority 
of the Las Campanas sites  decreased the likeli- 
hood that  suitable  tree-ring  samples  would  en- 
countered.  The lack of retrieval of dendrochron- 
ology samples  from a hearth or roasting  pit 
context  was  tempered by the same  "old  wood" 
problem  that affects Carbon- 14  samples  (Schiffer 

1987:305-3  12). 

Ceramic Dating. Ceramic  dating is the least 
desirable  dating method, but proved  to be the 
most  effective for  refining Las Campanas  site 
and  cornponent occupation  dates.  In the SanTa  b'e 
and  Galisteo Basin areas,  ceramic  dating has a 
long history starting with  Nelson's early strati- 
graphic  and seriation studies  in  the  Galisleo 
Basin (1914). Ceramic typology and  dating in  the 
Northern  Rio  Grande  was  continued by Mera  in 
the 1920% 1930s,  and 1940s (Mcra 1935, 1940). 
The  tradition  continues today  with archaeologists 
cross-dating ceramic  types  to  provide a date 
range for small  sites that lack other means for 
obtaining okjective  dates. 

Obviously, even  with their individual  limita- 
tions,  chronometric  dating  mettlcds  should  be 
used if possible. If ceramics and chronometric 
samples  were present,  then they were used 
together  to refine  occupation dates. In the ab- 
sence of chronometric  dates,  ceramic  dating  was 
used. The most obvious limitations on  ceramic 
dating was the  small  sample sizes,  multicompo- 
nent assemblages,  and thc reliance on cross- 
dating with  other  methods that have  their  own 
limitations. 'I'hcse limitations  notwithstanding, 
ceramic dating  was the primary  rnethod available 
for refining  the  Las Campanas  Pueblo period site 
and cornponcnt dates. 

Different  techniques of ceramic  dating h a w  
been developed and of these, mathernatical 
seriation  methods have the  longest and most 
widespread use. Temporal  ordering o f  assen- 
blages  using dendrochronological  data  provides 
ranges for assemblage frequencies  (Lang 1553). 
Using establjshed  assemblage profilcs  requires 
relatively large assemblages,  which wcre not 
recovered f m n  the Las  Campanas  sites.  Other 
more  objective  and less  reliable methods relied 
on identilication of temporally  sensitive  paste  or 
design  attributes that  have  been  chronornctrically 
dated for assemblages from  other  sites in  a 
particular  area.  Seriation  requires  fairly  large 
saniple sizes, presence of pottery  types that are 
known to be  temporally sensitive,  and  unmixed 
components. Based on the survey and testing 
observations, srrlall pottery  assemblages  of  low 
typological  diversity are  expected.  This limited 
the utility of ceramic  seriation,  although  consid- 
erable diversity  in  paste and surcacc treatment 
characteristics  within  small assemblages  were 
used  to assign  a  tentative or relative date to a site 
or  component. 
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Paste and surface  treatment  characteristics 
that  are temporally  sensitive were  derived frcm 
assemblage descriptions  fromvillage excavations. 
Reporting on the village assemblages were 
uneven  and lacked direct cornparistms  between 
characteristics  and  the  absolute  dates.  However, 
trends  or tendencies are often cited that were 
valuable. For  Northern  Rio  Grande ceramics, 
temper, paste texture.  and rim form and  decora- 
tion  are temporally  sensitive  (Stubbs and 
Stallings 1953; Warren 197%; Habicht-Mauche 
1993). Ceramics recovered from  Las Campanas 
sites are analyzed to  provide  descriptive  and 
quantitative data comparable with large, dated 
assemblages  that have  provided chronological 
sequences. 

Site Function 

l‘wenty-six components  from 21 sites  were 
assigned to the Pueblo  period. Occupations 
occurred between A.D. 1050  and  1500 with the 
assumed bulk of the occupations occurring 
bctween A.D. 1250  and 1350, when the Santa Fe 
River Valley  villages  were  built  and  inhabited. 
All Pueblo  period  sites were  artifact  scatters and 
none had recognizable  architectural  remains. 
Within  this site assemblage there  was  a  range of 
artifact frequency,  diversity,  and  distribution. 
Further  differences were  evident in  the presence 
and frequency o f  thermal features. 7‘he degree of 
artifact and  feature  variability  implied  different 
sitc functions,  though a forn1al sitc  typology  was 
not developed from the survey  data.  Definition 
of a site  typology  would  have required  precon- 
ceptions  about  the  range of activities conducted 
at  thc site,  length  and intensity of occupation, 
and  function of thermal features.  Thus, an 
explicit goal of the  investigations  was  not neces- 
sarily to define a typology, hut to assign a site 
function.  Inferring a site function  would  result  in 

frarncwork that could be used to create  a 
typology in t e r m  of Pueblo subsistence  strate- 
gies  and land-use practices. 

Site function  can be inferred from variability 
in artifact types and  attributes,  feature  morpholo- 
gy,  remains of subsistence  items, such as animal 
and plant  remains, spatial  relationships  between 
features  and  artifacts,  and site  location  relative to 
abundant  or critical  subsistence  resources. Fre- 
quency,  diversity, and distribution of features 
and  artifacts may directly  or indirectly reflect 
subsistence  strategies as well as occupation 
duration  and  intensity,  group size, and  condition 

and  structure of past environments. 
Studies that contribute to defining site func- 

tion and perhaps  creating  a site  typology  are 
technological and  quantitative  analysis of the 
artifacts,  nwlphological and content  analysis of 
features, and  spatial analysis  of  artifacts and 
features. Technological analysis was conducted 
on ceramic,  chipped  stone, and ground  stone 
artifacts. 

Ckramic analysis identified  pottery types, 
characterized  paste  and surface  finish,  described 
design elements,  and identified vessel form  and 
portion. Analyses conformed to previous  studies 
of Rio  Grande pottery (Warren  1979a;  Mera 
1935, 1940:  Habicht-Mauchc  1993; Lang and 
Scheick 1989;  McKenna and Miles  1990).  Paste 
analysis was  supplemented by petrographic 
analysis. 

Chipped  stone  analysis focused on  attributes 
that  retlect  material procurement, reduction 
sequence  and strategy,  and  tool  productioll,  use, 
and maintenance.  Chipped  stone  analysis  con- 
formed with Office of Archaeological Studies’ 
analysis procedures (OAS Staff 1994).  These 
analysis  standards were designed  to  provide 
information on  lithic reduction  sequences and 
strategies.  They  were especially useful for  segre- 
gating fonnal tool production frorrl expcdient tool 
production  and  core  reduction.  The  analysis 
standards allowed flexibility i n  material  identifi- 
cation, so that  generalized  material categories 
could he supplemented  by  site or regional  specif- 
ic raw material sources. IJse of these standards 
ensured compatibility  with other OAS projects so 
that  regional and temporal data bases  can be 

Ground  stone  analysis evaluated technologies 
geared to processing agricultural or wild plant 
products.  Altifacts were monitored  for nlanufac- 
ture rnlcthod, raw  material type and form, size 
and shape,  condition, and  wear. A large assem- 
blage of  ground  stone was 1-ecnvercd from 
Pueblo  period  sites. ‘I’he presence of ground 
stone might retlect a wider  range of activities or 
domestic-relatcd activities, as would  be expected 
for a day-use ficld site.  Office of Archaeological 
Studies’  standardized ground  stone  analysis 
format was used for the Las Clampanas assen- 
blage. 

Morphological  and content analysis of fea- 
tures provided information on the range of 
activities as inferred from the facilities  that were 
constructed  and used. Features  are  described 
individually according t o  size,  shape,  construc- 
tion, and condition.  Feature  content is assessed 

comparcd . 

40 Las Campanas de Santa Fe 



through ethnobotanical  analysis of charred  plant 
remains.  At  least I liter of soil was collected 
from  every  feature for ethnobotanical analysis. 
Presence of economic plant  species  was interprel- 
ed as direct evidence of  plants that were  pro- 
cessed or consunlcd by sile  occupants. Inter-  and 
intra-site comnparisons were made  for thermal 
features.  Comparison of features  yielded criteria 
that  was  used to  more accurately  assess  feature 
function  and by association,  site  function. 

Spatial analysis of artifacts and features 
allowed  sites to be sorted  into functional and 
temporal conpnen t s .  Sites, such as LA  86150, 
LA 86159, or L A  48690, had multiple features 
and associated  artifact concentrations. These 
componenls  were segregated  and compared  for 
differences thal reflected hnction.  Artifact count 
or  attribute density plots were used to identify 
patterns that relate to different  activities. 

Who used the Las Clampanas area during  the 
Pueblo  period?  This  question suggests that the 
Las  Campanas area  could  have been used by 
residents of more than one area and that through 
time  therc were changes in who used the Las 
Canipanas area. 

The Santa Fe  River Valley and  the  Pajarito 
Platcau were settled  by A.D. 1050. Settlements 
were dispersed,  unit pueblos or pit structures, 
and population levels were  low compared to the 
thirteenth  and  fourteenth  centuries. Until A.D. 
1250 the river valleys and adjacent  environrnen- 
tal zones  would  have been sufficient to support 
populations without  intensive use of more distant 
areas,  and colnpetition for land and resources 
would  have been minimal. Use of the Las Carn- 
panas  area would  have been periodic and  proba- 
bly only by people living 011 the  terraces  above 
the Santa Fe  River. 

Afkr  A.D. 1250,  population increased in the 
Santa Fe  River Valley and the  southeast Pajarito 
Plateau.  With an increase  in population, land  and 
resources were subjected to  more intensive and 
extensive use. lncreased conlpetition for resourc- 
es  beyond  the main agricultural zone of the  Santa 
Fe River Valley may have resulted in tighter 
control of tradilional  common lands.  Extension 
of  foraging  territories  into  the  piedmont  from 
multiple villages would result i n  reuse of primary 
resource  areas  and  exploitation of previously 
untapped areas. Tradiliorial land use  patterns may 

have  fluctuated  with groups frorn the  Santa Fe 
River Valley  and the  southern  periphery of the 
Pa-jarito Plateau and Tewa Basin using the Las 
Calrlpanas area. Between A.D. 1250 and 1350, 
residents of Pindi Pueblo,  Agua  Fria  School- 
house site, and Cieneguitas  would  have  extended 
their  foraging  range  into and beyond  the  Las 
Campanas area. To the  north,  along  the  edge of 
the Caja  del  Rio  and  the  southern  periphery of 
the  Pajarito  Plateau,  Coalition  period villages 
such as l,A 174 (Caja Dcl Rio  Pueblo) and LA 
21 1 (Sankawi), may have extended their  foraging 
ranges  south along the  Canada  Ancha  drainage 
and  into  the  piedmont. 

Thc Las Campanas  area is 5 to 7 krn from 
the Santa Fe River Valley. The  Pajarito Plateau 
and Caja Del Rio villages are 17 to 21 !an 
distant. Based on  distance  alone,  the  Santa  Fe 
River residents would be  expected to be the most 
frequent users.  However, thc presence of tuff- 
tempered sherds  on  Las Carnpanas  area sites 
preliminarily suggested  that Pajarito Plateau and 
Ca-ja del Rio villagers also  used  the area (Post 
1992:97). Analysis of paste attributes  for Swta  
Fc Black-on-white from Idas Canlparlas sites 
allows a  general  assessment of geographic  origin 
of groups that  most  frcqucntly  used  the Las 
Campanas  area during the Coalition  and  early 
Classic  periods. 

Inventory  data show a marked  decrease in 
sites and isolated occurrences  that pust-date A.D.  
1350. This  pattern  corresponds with a probable 
change in foraging  strategies  that  acconipanicd  a 
decrease  in  population and everilual abandonment 
of the Upper and Middle Santa Fe  River Valley. 
Middle to late fourteenth-century  populations 
using the Las  Campanas  area would  have trav- 
eled from Cieneguilla Pueblo, the Galisteo  Basin 
or  the  lower Pa-jarito Plateau.  Pottery  from  the 
A.D. 1400 to 1600 period provide an indication 
of the origin of the  Las  Campanas  inhabitants. 

For  Santa  Fe Black-on-white  poltery , ternper 
and paste  were examined  for  characteristics 
indicative of Santa Fe River Valley or  Pajarito 
Platcau manufacture.  The Santa Fe Kiver Valley 
pottery had  fine-graimd paste and subrounded 
quartz  and feldspar  temper (Lang and Scheick 
1989:62). Santa Fe Black-on-white  pastes frorn 
the  Pajarito Plateau are also fine, but contain tuff 
fragrnents in combination  with  quartz,  feldspar, 
hornblende, biotite, or  muscovite  (Lang  and 
Scheick 1989:62).  Frequcncy  and  distribution of 
the different  paste  types were  examined  for 
consistent patterns.  These  were used to  makc 
statements about land use and tenure. 
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For  Classic  period glaze  and  matte-paint 
pottery,  temper  and paste atlributes of pottery 
from LA 2, LA S, 1,A 1 6 ,  and Cochiti  Reservoir 
sites  were  compared with Las  Campanas  assem- 
blages. Detailed  pottery  analysis o f  the  glaze 
paint sherds recovered from LA 2 (Lang and 
Schcick 1989)  and  the C’ochiti Reservoir (Warren 
197%) Classic  period sites  wcre  available for 
this study. 

Examination of the pottery  paste  and  temper 
entailed microscopic  and  petrographic analyses. 
Existing  descriptions of temper and paste wcre 
used to identify  and  characterize the 1,as Cam- 
panas assemblages.  The identified suite of miner- 
als and nonplastic  inclusions  were  cornpared with 
infonnation  on geological sources  of tcmper and 
clay.  The identificatioll of raw materials c o n  
bined with  descriptions of pottery from major 
villagc sites provided  infomation on where  Las 
Campanas  pottery  was made and by inference  the 
origin of the site occupants. 

The Historic Period Sites 

The Historic  period  sites, LA 85036, LA 84754, 
and T A  84776,  were  within the SuTlsct Golf 
Course  project  area.  These sites  were  identified 
by SAC  during the Sunset Golf  Course inventory 
(Scheick and Viklund 1991).  LA  84754 and LA 
84776 were  placed in  protective casernerm  and 
will be  preserved wilhin  the  golf course. 

The LA X5036 research  design  was prcsent- 
cd in Post  (199%) and will not be restated in 
detail. Investigation of LA 85036, a water  and 
erosion-control  complex,  focused on site  chronol- 
ogy  and  fullction and a  detailed description o f  the 
complex. These  goals were accorrlplishcd 
through  field investigations that  included  excava- 
tion,  written and photographic recording. and 
mapping, personal  interviews  with former  own- 
ers and employees of the Soil Conservation 
Service,  and archival  research into  the location 
and  activities o f  local Civ i l ia~~ Conservation 
Corps camps  during  the 1930s and 1940s. 

Besides the investigation of LA 85036,  an 
ethnohistorical  study of Las  Campanas and the 
Santa Fe Ranch  was  undertaken.  Thc  cthnohis- 
torical study  provides a historical background 
that focuses on important  events in  regional 
history and how they affected  land-use patterns. 
The study begins with the  Spanish e n t m h  and 
briefly sunmarizes Spanish  land-use  patterns and 
their impact on  Native American practices with 
an ernphasis on  the Spanish land  grants.  Discus- 
sion of the Territorial  period (1848 to  1912) 
emphasizes  early  homesteading  and the  Denver 
and Rio G r a d e  Railway,  “The  Chili  1,ine.” 
Early  statehood to recent  times ( I  9 I2 to  1984) 
focuses on the history of the Santa Fe Ranch. 
The Santa Fe Ranch  study combines archival 
materials and interviews to provide a chronology 
and  anecdotal account o f  ranching practices and 
early  residential development. 
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CHAPTER 5 
ETHNOHISTORY OF LAS CAMPANAS 

by Janet Spivey 

Introduction 

A brief  ethnohistoric  study of Las  Campanas  was 
conducted  from  April  to  July  1995 by the  author. 
During that  time,  data  were  collected  to  dcter- 
mine  land-use  history,  economic  activities o f  
owners, past  land-use  strategies, and the place- 
ment of this site i n  a larger  sociocultural  context. 
Research  methods  included  site  visits, a study of 
land  title records, historical documents,  and 
archival  records,  a  review of pcrtinent  published 
resources  relating to the  general  history of the 
Santa be area,  and  interviews  with  knowledge- 
able  individuals. 

Historic Overview 

The  Historic  period in the  Santa Fe area  spans 
more  than 400 years o f  interaction  among  Native 
American,  Spanish,  and  Anglo-American cul- 
Lures. A  detailed  summary of historical  events 
and  trends  for  the  Middle  Rio Cirande and the 
Santa Fe area  is  beyond the scope of this  report. 
There  are many  sourccs  that  detail  the  events  and 
patterns of the  historical  period  (Jenkins  and 
Scllroedcr  1974:  Lamar  1966;  Larson 1968; 
Balmon 1979;  Nnhle  1989; Pratt  and  Snow 1988: 
Wilson 1981; Kessell  1979;  Twitchell  1925; 
Swadesh  1974:  Athearn 1989). 

Exploration,  Colonization, und the Pueblo 
Revolt ( I  540-1 692) 

The  historic  period began with  Coronado's 
entruda in 1540. Coronado  did not pass  through 
the  present  location of Santa  Fe, nor did  lhe  four 
expeditions that  passed  through New Mexico 
between 15x1 and 1590 (Bannon  1979;  Jenkins 
and  Schroeder  1974;  Kessell 1979). Don Juan 
Oliate  planned  a  settlement  expeditinn  to  the  area 
in 1595,  hut  in-fighting.  administrative  delays, 
and  financial  problems  prevented  the  expedition 

from  leaving  before 1598 (Ramon 1979:34-36: 
Kessell 1979:69-76).  In 1609, don  Pedro  dc 
Peralta. armed  with specific instructions  for 
establishing the settlernent  aod  with  the aid o f  
Indian  labor,  constructed  the  seat of Spanish 
administration in Santa Fe (Bannon 1979:36-40; 
Kessell 1979:79-93).  Santa Fe was the only 
established "villa" in  the north. The  settlement 
pattern  developed from the  assignment of lots 
around  the  plaza and  along  the  Santa Pe River to 
the  south (Simmons 1979: 102-103). There was 
increasing  settlement  along  river  drainages  since 
those  locales  provided  the  water  resources and 
soils for  subsistence  fartning. LJllimately, i t  was 
the proximity to a source o f  water that dictated 
the use of land.  Lands  around  the  settlcnlent  not 
suitable for irrigation  were to be held in C O T ~ U ~ I O I ~  

for  grazing,  wood  lots,  and  future  growth. 
IJnder  Spanish  rule,  the encornirndu system 

led to  economic  hardship for Pueblo  groups.  The 
mcornienda was a grant to a Spaniard  for  the 
fruits of Indian  labor  (Ebright  1994: 14). During 
the  early  years of the  first  permanent  scttlenieot 
of New Mexico,  the faithful followers of Oriate 
were  rewarded for their  loyalty  with mcnmien- 
duns. Although er~~0117ende~ns were  forbiddell by 
law  from  living  on  the  lands  granted to them in 
encnmienrin, most  ignored  this  law. lhe re  was a 
grcat deal o f  e~croachnlent on Tndian lands, and 
mco/nenderos often  levicd  excessive  tribute 011 
the  Indians.  Coupled with the  suppression of 
native  religious  practices,  discontent  with S p n -  
ish  governrnent  grew among local tribes  and 
finally  rcsultcd in the Pueblo Kevolt of 1680 
(Jenkins  and  Schroeder  1974:  Kessell  1979). 
Since  the  archives of New Mexico  were  de- 
srroycd in the  Pueblo  Revolt,  little infcmmation 
exists  concerning  pre-Revolt  land  grants. Also, 
historical  documentation of the 12 years  follow- 
ing the Pueblo  Revolt is nonexistent  (Ebright 
I994 : 22-23). 

Spanish Colonial Period (1693- I8211 

After  three  unsuccessful  attempts  by  Spanish 
governors to reclaim New Mexico,  don  Diego  de 
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Vargas returned Spanish  rule to New Mexico in 
1692. The second era of Spanish administration, 
missionization, and settlement  began  with 
Vargas's second  return  with Franciscans and  a 
large group of settlers in 1693 (Bannon 
1979:M). Since  one o f  rhc major reasons for thc 
Pueblo Kevolt was the abuses  connected with the 
m-omientlrr, this practice was not fnllowed aftel- 
the  Revolt. 

Settlement Pattcrns. A new settlement  pattern 
appeared with increasing population  size. Before 
the Pueblo Kevolt the settlelncnt configurations 
focused on a hacienda syskm, with  Santa Fe as 
thc only  villa.  The new settlement  pattern  incor- 
porated  srnall land  holdings and a greater number 
ofsnlall settlemenls callcd ranchos (Maxwell and 
Post 1992: 13).  Thc scrtlement of Cieneguitas 
provides us with an excellent example of a 
rancho, which  Sirnmons (1979: 1950) defines  as 
" c m  or  more Spanish households located  adja- 
cent to farni  and orchard  lands."  Cieneguitas was 
separate, yet administered  from the Villa of  
S a m  Fe. This srnall settlement, a rancho, was 
first  settled  around  1790 (Post arid Snow 
1992:25). It was centered  around seeps  and 
spl-itlgs, which  allowed a  higher  population 
density  within a smaller area alld more intensive 
agriculture on smaller plots. 

Settled  as  early as the seventeenth ccntury. 
Agua Fria  is an example of a  plaza or placita, 
small town or village. Because abundant  ground 
water augmented the river  and ucequius, Agua 
Fria  grew  rapidly. A good exarrlplc of early land 
use ill Santa Fe  occurred i n  1695, when  lgnacio 
de Roybal requeskd  lhrcc  noncontiguous parcels 
from Vargas. One parcel  was  located in the 
northeast quadrant (sf the villa, the sccond was 
located smth  (11' the river along the road to 
Pews. Roybal's  house  and garden lot were 
located  adjacent to the c i w q ~ ~  (Post and Snow 
1992:15). 

l a n d  Grants. The  first land grants  in New 
Mexico thar we know of were made by Govcmor 
Diego  de  Vargas  after  his reconquest of the 
province in 1692. Many of these grants were 
n~adc  t o  loyal followers  of Vargas and to  individ- 
uals  who  had possessed land g r a m  prcvious  to 
the  revolt and who were willing to resettle  them 
(Ebright 1994:23). Regulation o f  thc granting of 
land was based as much on  wstonl as on written 
law, especially during  the Spanish period. A 
privatc  grant was made  to an individual who 
would OWTI the entire  grant  and  could scll i t  after 

the  possession  requirement was  met. In the 
eighteenth century, land grants  were mostly 
private grants.  Corrmunity  grants became rnore 
usmnlotl i n  the  nineteenth ccnlury. In the  case of 
a community grant. individuals from a group of 
settlers would each receive an allotment of  land 
for a house, an irrigable  plot,  and  the  right to 
use the  ren~aining unallotted land or1 the grant in 
conmon with other  settlers.  The  settler would 
own  his alloimcnt free and clear  after  four years 
and could sell it as private property.  The c o n  
1110~1 lands were  owned by the cornrnunity and 
cc)uld not he sold  (Ebright 1994:23-25). 

By the mid-eighteenth century, New Mexico 
praclicc and custom made i t  clear that local 
officials. citizens,  and the Pueblos  themselves all 
bclieved that each o f  rhc New  Mexico puchlos 
actually owned four square leagues. usually 
measured from rhc cross at the  center of the 
Pueblo cemetery (Briggs  and Van Ness 1987:76). 
The New Mexicans  considered the Pueblos as the 
owners of tllcir four-square-league tracts on the 
basis of those property-like  transactions,  land 
grants made i n  1689 by the  Spanish governol-. 
acting for the crown, to each pueblo  (Briggs  and 
Van Ness l(lX7:77). Many or' the Hispanic land 
grants encroached upon the Pueblo India11 land 
grants i n  spite of govcmrnental  protection.  The 
Sacona, Cieneguilla. Santa Fe, and Ctja del Rio 
grants a l l  form  boundaries  around Las 
Campanas. 

The Jacona Grant  is lo the north of Las 
Canlpanas. It is named for the Indian  Pueblo o f  
Jacona, which  once existed on the present-day 
site of the grant. 'This small  Tewa  Pueblo on the 
south  side or the Po-joaque River was abandoned 
fcw unknown reasons in 1696, when its  inhabit- 
ants lefi and settled among the  other 'l'ewa 
Pueblos. This left  a choice piece of land  avail- 
able  for  Spanish  settlenwnt.  The  first Spaniard t o  
ask for some o f  this land was  Chptain Jacinto 
Pclaez,  who was  given  two ji~ne,yu.s or  corn- 
growing land (enough land t o  plant about four 
Isushcls (sf seed corn) within the  old  pueblo 
(Ebright 19941249). 

The first Spaniard  to leavc a lasting mark on 
Sacona was lgnacio  Roybal,  who i n  1702, re- 
quested a grant of the rcrr~ainder of the .lacona 
Pueblo,  excluding the  Pelaez land.  Governor 
Pedro  Rodriguez  Cubero  granted  Roybal's 
petition.  The  grant was  entered i n  the  corpora- 
tion hook of Santa Fe on September 7, 17 13, 
After Royhal received the Jacona Grant,  he  acted 
swiftly L o  consolidate  and expand  his holdings. In 
1705, Roybal purchased  one  and a half,func~p/s 



of  corn-growing land east of the Jacona  Grant 
from  Captain Juan de  Mestas  for SO pesos.  Also, 
Roybal  was given a grazing  permit in 1704 that 
hounded  San Ildefmsu  Pueblo. San Ildefonso 
took Roybal to  court to contest their mutual 
boundary in connection with  this grazing  grant. 
illitiating  a  series of court battles over land and 
water (Ebright 1994:250). 

Roybal  came to New Mexico at the  request 
of don  Diego  de  Vargas, who  went to Spain in 
1693  and recruited  him from his  native Galacia, 
to  help  in  the reconquest of New Mexico  after 
the 1680 Pueblo  Revolt.  Although  he kept a 
house i n  Santa Fe for most of his life,  Roybal in 
1702  had settled at Jacona. Settlement on the 
Jacona Grant  grew  steadily.  After  lgnacio  Roy- 
bal's death in 1756,  the grant was  partitioned 
between his sons. I n  1782 a son, Mateo  Roybal, 
asked Governor  Juan Bautista de hnza to give 
him possession of that part of the Jacona Grant 
which had been received  under  the earlier parti- 
tion. By complying wilh the request,  the  gover- 
nor  acknowledged  the validity of the 1702 grant 
to  lgnacio  Roybal. It also showed that the grant 
was still being  treated as a private  claim  (Ebright 

By 1846, there were  at least 50 families 
living in the  Town of Jacona.  The inhabitants of 
the  Town o f  Jacona, as the  heirs and legal 
reprcscntatives of Roybal and Pclaez, petitioned 
Surveyor General James K .  Proudfit on January 
5, 1874, seeking  the confirmation of the  two 
grants.  Proudfit, in an opinion dated  June 1 0 ,  
1874,  found the Jacona Grant papers lo be 
gcnuine  and recommended the  grant be con- 
firmed. A preliminary survey of the  grant was 
made  in September  1878  for  46,341.48  acres. 
However,  Congress took no action on the claim. 
With the  creation of the  Court of Private Claims. 
the  inhabitants of the grant  filed  their  petition  on 
September  21, 1892 (Howden 1969:535-36). By 
a decision dated August  23,  1893,  the court 
confirmed all  the grant but excepted from its 
confirmation all lands lying  within the  Pueblo of 
San Ildefonso,  Tesuque, and Pojoaque.  The court 
held that  while there was no documentary  evi- 
dence that possession  had been delivered to  the 
original  grantee,  the  long  continuous possession 
of the premises  raise a presumption that  the 
ceremony  had been performed.  The  government 
appealed the decision to  the  Supreme  Court on 
the grounds that the court was  not justified i n  
presuming that  possession had  been  delivered and 
would no1 be  a grant that should  have been 
recognized by the United  States. 

1994:249-255). 

If the original grant was involved, then the 
confirmation should  be  limitcd to the tract  de- 
scribed in the 1782  proceedings. For SOTIIC 

unexplained  reason the Solicitor  General of the 
LJnited States, on February  1. 1897, requested 
the United  States Supreme  Court t o  disrniss the 
appeal, and the court  entered a dccrce  dismissing 
the appeal.  The  grant was surveyed  in  July 1898. 
The survey  showed the grant  contained  6,952.84 
acres after  excluding the areas, which  conflicted 
with the  Pueblo  grants  of  Tesuque,  Pojoaque, 
and San Ildefonso.  The  grant was  patented on 
November IS, 1909  (Bowden  1969:538-39). 

The  Caja del Rio  Grant  bounds Idas 
Campanas on the southwest. I n  1742 Captain 
Nicolas Ortiz petitioned Governor  Gaspar 
Domingo de Mendoza  for a grant that covered 
the  tract of land called Caja del  Rio.  Captain 
Ortiz  described  the  land as being bounded on the 
north by a large tableland standing  in  front of the 
cultivated lands o f  Sari Ildefonso; on the  east, by 
the Caiiada Anela; on the south, by the  sourcc of 
the Santa Cruz  Spring; and on  the west by thc 
Rio  Grande. O h z  requested the  grant as a 
reward for the  services he  had  performed and 
monies  he had expended  over  thc  previous 49 
years in the  reconquest or New Mexico  and the 
pacification of the Indians (Bowden  1969:530). 
After examining  the  contents  of  the petilioil, 
Mendoza  granted  the lract to Ortiz  on May 30, 
1742. subject to royal grants, and  with the 
understanding  that the  "pasturage and watering 
places be i n  common."  Mendoza directed the 
Alcalde of Santa Fe.  Antonio de LJlibarri,  to 
place Ortiz in  royal possession of  the  grant. O T ~  
June  18%  1742, Ulibarri  checked with  Captain 
Ignacio Roybal, Juana Lujan, and the  governor 
and  three oldest inhahitams of the T'uehlo of San 
Ildefonso and advised each of them of the grant. 
After  learning they had no objections, Ulibarri 
went to  the Chja del Rio  where  he perforn1ed thc 
customary CereITloTly for  the delivery of posscs- 
sion of the  grant t o  Ortiz.  Ulibarri  also ncjtified 
Ortiz  that the paslures,  woods,  and  watering 
places were to he held by him as COTllTllOnS 
(Bowden 1969531). On May 7. 1871, dcscen- 
dants of Nicolas  Ortiz presented their  claim to 
Surveyor General T ,  Rush Spencer.  Three 
witnesses  were  examined by Surveyor General 
James K. Proudfit  in Novernber 1872.  Proudfit 
recommended that  the  grant be confirmed by 
Congress to the heirs  and legal reprcscntatives of 
Nicolas  Ortiz,  deceased. A preliminary survey of 
the  grant was made in  November  1x77  for 
62,343.01  acres. When Congress  did not  act on 



the  claim,  Felipe  Delgado  filed  suit i n  the Court 
of Private  Land  Claims on October 14, 1892. 
seeking confirmation of the  grant (Bowden 
1969:532-33).  The  court’s decision  dated  August 
30, 1893, confirmcd  the  grant in  accordance  with 
the  description contained in  the  grant papers but 
left the boundary questions to be  resolved by the 
survey  that  was  required by law.  Deputy  Survey- 
o r  Sherrard  Coleman surveyed the grant, and it 
included  68,070.36  acres  with  the  north  bound- 
ary  just south of the  Mesa  de Sa11 lldcfonso.  This 
included 1,221 .SX acres, which  conflicted  with 
the  Pueblo of Cochiti  Grant.  Delgado relin- 
quished any claim  to  lands held in dispute.  The 
court  approved the  survey and a  patent was 
issued on February  20, 1897  (Bowden 1969:533- 
34). 

The Cieneguilla Grant, which is south of Las 
Campanas, was  made to  Francisco  de Anaya 
Alamazan by Governor  Vargas in 1693.  Prior  to 
the Pueblo  Revolt,  Captain  Francisco  de Anaya 
Alarnazan and his family  lived on his rancho, 
which  was  located about 11 miles  west of Santa 
Fe at the  place known as Cieneguilla.  He was on 
patrol on August I I ,  1680, when the Santa Clara 
Indians attacked the rancho  and  killed his entire 
family. Anaya had accepted Governor Vargas’s 
incentive to resettle  New Mexico  and receive the 
lands  which they held prior  to  the rebellion. 
Vargas, by a decree dated November 2, 1693, 
granted  Anaya  one fimp of corn-planting land 
together with  a  sufficient  amount of land to 
pasture  200 head o f  small  stock plus  his military 
horses  and  oxen for his field and  cart.  Since this 
did not include all of the  lands he had  owned 
prior to thc  Pueblo  Revolt, Anaya once again 
petitioned Vargas  for a grant  covering all of his 
previous land.  There is no documentary evidence 
that  possession was formal ty delivered  to  Anaya, 
however, it is known that he  occupied and  used 
the land at Cieneguilla  prior  to his  death  in 1714 
(Howden 1969:428). After Anaya’s death, his 
widow  and  two children  sold  the  grant  to Andres 
Montoya ill I7 16. Montoya’s heirs  and legal 
representatives  petitioned Surveyor General 
Henry M.  Atkinson on  October  25, 1878, for 
confirmation of the grant.  Atkinson,  on March 
19, 1879,  found the title papers to be genuiuc, 
but had serious  questions as to  the quantity of the 
land.  Therefore,  he recommended the approval 
o f  the  grant to the  extent of one jutwgu of plant- 
ing  land  for  a total o f  491 acres (Bowden 
1969:430-431).  Since  Congress had  not  acted 
upon Atkinson’s  report,  the  grant  was one of the 
claims re-examined  by Surveyor General George 

W.  Julian. By Supplemental  Opinion  dated May 
7, 1886, Julian held that the  description of the 
grant  was so vague and indefinite  that the  lands 
could  not  be located.  Julian recormnendcd the 
recognition of the granl to the  extent of land 
actually  occupied  by Montoya’s  heirs  (Rowden 
1969:431-32).  Feliciano  Montoya,  who  claimed 
interest i n  the  grant by inheritance, filed suit  for 
its confirtnation in the Court of  Private  Claims 
on March 3 ,  1893. ‘The case came up for trial 011 

June 2, 1x97. By decision dated October 5 ,  
1897, thc court held that the  grant. which was 
one o f  the oldest filed for consideration,  was 
entitled  to  confirmation  for some amount but 
there  was considerable  obscurity in the  grant 
papers  concerning  the  boundaries.  The  court  held 
that the southern boundary o f  the granl  was 
located  along the crest of the  ridge  lying  between 
the Santa  Fe  River  and  the  Arroyo  Hundo.  Since 
the Rancho  de  Alatno,  or Juan  Miguel  Maes 
Grant, which  was also  mentioned i n  thc  docu- 
rnents, had been occupied by John H ,  Larny for 
an extended period of timc,  the courl held that 
the eastern  houndary o f  the grant  should  extend 
northward  from  the  ridge along L,arny’s west line 
or an extension  thereof.  The  western line was 
fixed  as a line extending  northward frorn the 
ridge along  the foot of the tablelands o f  Santo 
Domingo.  For  the  northern  boundary  the  court 
noted  that two  arroyos united at a point  near the 
northwest  corner of the  Rancho  de  Alanlo  and 
opposite  the  southern  edge o f  the Debonocandos 
Woods.  The  court  also  believed that in  1714 an 
old road to  Cochiti  probably ran near this point. 
Therefore, the court established the  northern 
boundary as an east-west line running  through 
this  point  (Bowden 19693433-434). The  grant 
was  surveyed i n  November  1898, by Deputy 
Surveyor  George H. Pradt  and  found  to  contain 
3,202.79  acres. A patent was issued to the heirs 
and  assigns of Andres Montoya 011 April  24, 
1916 (Bowden 1969:435). 

Maican Period (1 821 -1846) 

‘The beginning of the Mexican  period is defined 
by Mexico’s political independence  from  Spain in 
1821.  The historical documentation of the  Mcxi- 
can period i s  poor  due to the deterioration of a 
centralized  bureaucracy which had previously 
generated nlany records of govemrnent  opera- 
tions (Ahbink  and Stein 1977: 160). During  [his 
time nlore  land was granted  than  during  the 
Spanish  Colonial period, with more lands made 
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to  communities  rather than individuals. I n  addi- 
tion,  Governor  Armijo illegally granted land t o  
Americans  (Jenkins and  Schroeder  1974:44). I n  
1822,  the total  population o f  New Mexico  ap- 
proximated 40,000 persons in 26 Indian  villages 
and 102 Hispano  plazas (Bloom 1013-1914:29, 
3 1). Trade,  agriculture, and livestock raising 
were  important  economic activities during this 
time. 

Under  the new administration of 1x21, New 
Mexico was open  to  foreign trade, and a boom- 
ing trade  was established  along  the  Santa Fe 
Trail  from Missoul-i to Mexico. Possibly  more 
important than the Santa Fc Trail  trade in local 
eccmomics was the  Comanchero  trade, an out- 
growth o f  the Taos  trade  fairs or  the 1780s 
(Kcnner  1969:52).  The resulting  trade proved 
essential  for rural Hispanos  and  Pueblos. as the 
Plains  Comanchcs rnaintained  trade  relations  with 
eastern tribes having  access to American  manu- 
factured items. 

Despite  the  boom in trade  activity, the  local 
New Mexico  economy remained  dependent upon 
herding and agriculture. Sheepherding was 
engaged in primarily  by Hispanos.  Herds were 
owned by rich (ricos) landholding  patrons who 
generally  lived in larger settlenlents. The actual 
work of herding  was  done by the  poorcr, rural 
residents.  These people  interacted  economically 
and socially  with the  owners and clients in a 
well-developed  patron-client system  (Abbink  and 
Stein 1977:161-162). By 1830 these  wcalthy 
sheep owners  were  driving several  hundred 
thousand  sheep  each year t o  supply  meat to the 
nlining areas o f  northern  Mexico. Santa Fe 
nlerchants  opened a wool trade  with California 
between 1821  and  1846, hut the population 
explosion,  broughl by the  discovery of gold OII 

the  West Coast, opened a  new  market for  the 
meat of New Mexican sheep  (Williams 
1986: 121).  During  the lXSOs tlocks ranging in 
size from  5,000  to 25,000 head (peaking  at 
200,000 i n  1856) were  driven  to  the  California 
nlirling camps. By 1860  the  Territory of New 
Mexico was the principal  sheep  area of the 
CJnited States.  Although the flocks would range 
over  large areas of thc  territory during the 
summer,  the Kio Grande Valley  and  its  tributar- 
ies remained the area  for  winter  grazing  (Wil- 
l i a m  1986: I2 l ). 

The Republic of Mexico held sovereignty for 
only 25 years but  had  critical  importancc for 
Pueblo Indian grants.  Mexican  rule  determined 
what rights  the  United States agreed t o  follow 
when it took  over sovereignty in  1846. 

Urded States  Territorial Period ( I  846-1 91 2) 

In  August of 1 846 the IJnitcd  States forces  under 
the  command of Brigadier-General Stephen W 
Kearney, met little resistance  as  they  marched 
into New Mexico. On August 19, from the  plaza 
in Santa Fe, Kearney  officially clairncd New 
Mexico as  a territory of the {Jnitcd States 
(Abbink and Stcin 1977:161).  With  the  signing 
of the  Trealy of Guadalupe  Hidalgo in 1848,  and 
the conclusion of the Mexican-All~ericall  War, 
Mexico relinquished to  the United  Stales claim t o  
almost half of its land  mass, which  included  the 
present state of New Mexico. In addition,  in 
1853,  the United  States purchased  from  Mexico 
a large tract of land extending  the international 
boundaries of Arizona and Utah to the south 
(Abbink  and Stein 1977:  162). 

On  the  eve o f  the arrival of the  United Stales 
in New Mexico in 1846,  existing Mexican rule 
had only  deepened and widened the  confusion 
about Pueblo land grants. CJnder its rule,  Mexico 
had  altered  the  status of Pueblo lands by autho- 
rizing the sale of Pueblo  lands to rlon-Tndians and 
pcrnmitting individuals  as well as  the Pueblo 
community  as  a whole to convey land.  Clearly, 
Mexican rule had not changed  the  status  of 
IIispanic  land  holdings (311 the Pueblo leagues that 
were granted by thc Spanish  crown.  During the 
period, Hispanic purchasers and Hispallic grant- 
ees o f  lands  within the formal boundaries of the 
Pueblo leagues  became more  entrenched i n  what 
they regarded as their natural birthright.  The 
Hispanic homelands swelled;  the Pueblo  land 
base shrunk. By 1846, the  Pueblo land grants 
had become homc t o  Hispanics  and Indians alike 
(Briggs and Van Ness 1987:93-94). 

With the Treaty of Guadalupe  Hidalgo,  the 
United States  had agreed  to respect property 
rights  under Spanish and Mexican  control, 
Congress created  the Office of Surveyor General 
in 1854  to survey  and  clarify title  for  New 
Mexico’s land grants. While  many  clairns were 
filed,  few were confirmed by Congress  prior  to 
the  establishnlent of the Court of Private  Claims 
in  the 1891 (Westphall 1983:241).  Surveys  ofthe 
grants soon revealed a high incidence of overlap 
in grant  boundaries, which in rnany cases result- 
ed  in  unresolvable  confusion  (Abbink  and Stein 
1977: 165). 

The  Pueblos  under  Mexican  rule  were 
considered  etnancipated  citizens of Mexico. 
Although  the United States  agreed through  the 
Treaty of Guadalupe  Hidalgo to respect the  rights 
of all citizens of  Mexico, the Pueblos  were 
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considered as enclaved dependent  nations  and. 
therefore, were administered  according lo United 
States  Indian Policy (Spicer 1962:353). Kcgarded 
as wards  of  the Federal government, the Pueblos 
were  least  affected by the influx of Anglos 
(Spicer 1952:348). However,  neighboring Hispa- 
no communities  were greatly  affected by large- 
scale land speculation. Many IIispanos were 
alienated from  their land by aggressive  Anglo 
land speculators. In addition, an unfavorable 
precedent  had been set by the courts by not 
recognizing  coIm1unjty ownership of vast tracts 
of common lands (Jenkins  and Schroeder 
1974:')). 111 1897 the Supreme  Court paved (he 
way for  exploitation of the  Hispano  land  grants 
by upsetting  traditional hTld policy when it 
decided that the common lands o f  Spanish and 
Mexican  community  grants belonged to  the 
[Jnited  States public doniain  (Westphall 
19x3:  138). With their primary resource basc 
removed, many Hispano conmlunities  could not 
survive. Vast areas  oulsidc the Rio  Grande 
Valley were open  to settlcrnent  both by Hispanos 
moving out of the valley and by Anglos  entering 
the  region  from  thc cast and  the west. 

By 1850 New Mexico  supported  the largest 
number of sheep i n  the west (Carlson 1969:25). 
By 1867  the banning of pconage  began  the 
gradual decline of the  wealth and  power of the 
patron. At that time  merchants and businessmen 
who through debt  financing  began  acquiring 
large herds o f  sheep  which  they  then rented on 
share  contracts  to  herders  (Carlson 1969:36). 
This modified version of the p a t r h  system was 
called the partido sysktn  and persisted  until 
around 1905. Events  after the Civil  War, which 
included  a change  in market  nced fronl wool to 
meat, increasing control of the  range by home- 
steading, a rise in wage  labor, and overgrazing 
of the  range, eventually  resulted  in the decline of 
the particlo system (Charles 1940:33; Carlson 
1969:37). Sheep  ranching in the late  nineteenth 
century  was  affected  by  American  merchants and 
lhc arrival of the  railroads.  The  nwchants began 
to invest in breed stock,  acquire  herds,  and 
establish  contracts with the rims. Thc merchants 
(particularly the Ilfelds  in Las Vcgas and Bonds 
in  Hspal'ola) began developing  wool-scouring 
mills at a llumber o f  towns  serviced by the 
railroads  (Williams 1986: 122). Although  the 
sheep industry  dominated  the cattle  industry  in 
1880, the railroad  was  the stinlulus  for the 
cxpansion  of  thc  cattle  industry.  The 1880s 
witnessed the rise of large cattle empires 
throughout the eastern  half o f  New Mexico. 

Ranching  and  rangeland began  to  dinlinish by 
1900. Although the railroad  opened up  major 
stock towns and shipping places, the herd sizes 
did not increase during the early part of the 
twentieth  century (Williams 1986: 122). 

The  arrival of the  railroad in the 18x0s 
brought  mobility, economical exploitationofbulk 
resources, and jobs to support [he growth  and 
maintenance of the new system.  The railroad 
created new towns such as  Domingo  (Wallace), 
Boom, Rland,  Waldo, Hagen and Ruckman 
(Abbink  and Stein 1977: 167). The  Atchison, 
Topeka, and  Santa Fe Railway out of Kansas had 
enlcred New Mexico i n  1878 over Raton Pass. 
continuing to Las  Vegas  and Albuquerque, 
bypassing  Santa Fe.  Albuquerque, because of its 
Kansas connections  and  the  unsuitable  tcrrain 
south or Santa Fe, had won the  railroad terminus 
(1,amar 1966: 177). Santa be was 110 longer an 
economic center, hut only a stop at the  end of a 
spur on the Atchison,  Topeka, and  Santa Fe. 
From I880 to 1912, economic  growth in the 
Santa Fe area begau to lag as other  areas of the 
state  such as Las  Vegas  and  Alhuqucrque,  grew 
in importance.  Much of the  economic  slowdown 
can be  ascribed to the lack or a through railroad 
(Elliott 1988:40). The  Denver  and Kio  Grande 
(D&RG) entered New Mexico in 1880 by two 
routes: one  from Alarnosa, Colorado, tu 
Espariola (the  Chili  Line), and the  other  from 
Antonito,  Colorado,  to  Chama  across the 
Cunlbres Pass. The  route that  reached RspaAola 
in 1880 was extended only to Buckman on the 
western bank o f  the  Rio  Grande  River. It did nol 
cover the 15-1nile difference lo Santa Fe until 
1886 (Williams 1986:123). Although S a m  Fe 
was the terminus of the D&RG. which had local 
and regional significance, it did  not tie i n  directly 
to  the east-west transporlalion  corridor  (Pratt  and 
Snow 1988:419). 

Tn 1 X50 the IJnited  States had no survey 
record of the land in New Mexico.  The  first 
U.S.  Surveyor General arrived  in  the  territory  in 
I 855 charged with  the  responsihilily of surveying 
the land and establishing  suitable  areas  for 
farming,  ranching, and town  locations.  The 
survey  was also to  set aside  land to support 
public institutions  and  to  provide  preemption 
rights to residents who occupied the  land  prior t o  
the survey.  The  surveyor was lo plat  accurately 
the private  land  claims that originated  prior  to 
the  Treaty of Guadalupe Hidalgo in 1 X48 (Wil- 
liams 1986:126). From 18.55 to 1873 over 4.8 
million  acres were surveyed with only 63,000 
acres allocated  to  landowners. Only 30,000 acres 
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during  this period  were  allocated to  people by 
patented  homesteads. 

During  this same period  laws were  imple- 
mented to open  the  public  domain to settlement. 
In I854 the TJ.S. government passed the  Dona- 
tion k tnd  Act, which  allowed all white nlales 
over  thc  age of 21 to acquire  160  acres of desig- 
nated public land if they could show  "intent" of 
becoming U.S. citizens.  This  was a  method to 
pass on land to Mexican  citizens  who wished to 
stay  in New  Mexico  (Wjlliams 1986:126). The 
Homestead  Act o f  1862 was established to 
stimulate settlement of the frontier (Williams 
1986: 126). Because L1.S. surveyors promoted 
their  own interests rather than promoting settle- 
ment,  only 89 families had successfully  settled 
on public  land by 1880 (Williams 1986: 126). 

In  1885, a surveyor general  named George 
W. Juliatl  and  a  newly  developed  Bureau of 
l~nmigration  promoted homesteading, but even 
with this improvcment, a complete  breakdown of 
the surveyor general  systcrn  was  apparent hy 
1889. A backlog of 116  grants awaited Congres- 
sional action,  while  Congress had not confirmed 
any grants  since  1879.  In March 1891, a law 
establishing a fivc-.judgc Court UP Private Land 
Claims was signed by President Benjamin Iiarri- 
son.  More  than 95 percent o f  the land broughr 
before  the  Court of Private Land Claims was 
rejected  between  1851 and 1900 (Westphall 
1983:271). This land was returned t o  the public 
domain where it became  available for  open 
settlement. 

t'rior to  the late  nineteenth  century most of 
the land subject to  cullivation was i n  areas 
claimed as private grants.  The  number of farms 
increased  by 176.2 percent  in the 1890s, and 
189.8 percent  during  the decade ending in I910 
(Westphall 1983:271).  Also  during  the 1880s and 
1890s  the  railroads  provided  access t o  newly 
designated  areas of dryland  farming. By 1910  the 
prairies and plains of the territory were  swarm- 
ing with odd  collectiorls of tents, roofed dugouts, 
and  snlall houses  constructed from sod, stone, 
adobe,  and pine boards  importcd  from  Texas. By 
1912 the presence of  windmills and  barbed-wire 
fence  evidenced  the change  from  the  open  range 
of the  cattle  empires  (Williams 1986: 128). 

On January 6, 1912, statehood was  granted to 
the  Territory of New Mexico.  With statehood 

came representation  and  participation  in the 
'CJnited States  national  political systcm. As io the 
Territorial phase, Santa  Fe renlained the focus of 
political  aclivity  between lhe  region  and the 
nation.  During the statehood phase,  the  popula- 
tion increased  dramatically  with a steady  influx 
of Anglos.  Ilispano  communities  diminished  due 
to the  Anglo land speculation and  deterioration of 
the range. Many members of rural conltnunities 
were  forced  to relocate to  growing urban areas 
(Abbink  and Stein 1977:166-67).  The  Pueblo 
cormnunities were affected differently.  With 
statehood  the  lJnited States policy  toward  the 
Pueblos became Inore consistent with federal 
attitudes  toward all confined Indian  nations.  The 
Pueblos  hecan~c  directly  administered  through 
Washington  (Cohen 1942:389). In 193.5 with the 
establishment of the CJnited Pueblo  Agency, an 
attempt was made to create a Inore efficient 
liaison institution between the Pueblo  community 
organization and  the Federal Government on an 
administrative level (Lange  1955:25). 

In  the Santa Fe area,  Pueblo  population 
distribution  wnained  stable during early statc- 
hood due to federally  guaranteed  land  grants arid 
the  general  unsuitability of the land for  anything 
but  subsistence farming  and  herding.  Hispano 
settlement distribution was affected by the 
Sandoval  Decision of 1913. i n  which 12.000 
persons, mostly Hispanos, were removed  from 
Pueblo  lands  (Cohen 1942:389). The  short-lived 
Anglo comtnunities of Bland and Boom disap- 
peared by the 1920s. Only Ruckmarl remained as 
a srnall railroad stopover between Sanla b'e and 
Espafiola, and with lhe  discontinuation o f  the 
Chili Linc, Buckman  was  abandoned in 1941 
(Abbink  and  Stein  1977:  170). 

The  economic patterns  established toward  thc 
end of the Territorial phase persisted well into 
the present  century  and  were not changed until 
World War IT. World  War IT brought many 
changes that profoundly affected the  region. At 
this  time great  technological advances in trans- 
portation and communication  systems as well as 
the participation of the local populations in the 
arnlcd forces  served to accelerate  Ncw Mexico 
into the national  system (Abbink  and Stein 
1977:  170).  The  development  of  the  automobile 
had a great deal o f  inilucnce. By the mid-1930s 
the  automobile  had replaced the  railroad in 
itllportance, and with the  construction o f  an 
efficient network of highways, many rail lines 
were  abandoned.  The  abandonment of the D&RG 
occurred in 1941 (Abbink and Stein  1977:170). 

The  establishment of Los Alatnos and  White 
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Rock  represented  a  new kind of  community  for 
New Mexico.  The settlement was not dependent 
upon local resources.  The conirnunity has  provid- 
ed a  nearby source of employment  for wage 
laborers from Sa11 lldefonso  and  other rural 
cornrnunities. 

The establishment of Bandelier  National 
Monument in I9 1 h foreshadowed  the  increasing 
use of the  area for  recreational purposes. After 
World  War 11, thc widespread  availability o f  land 
and  the  corresponding boorn and  improvement of 
transportation systems  served to ftlcilitate n ~ n y  
of the economic and  scttlement  patterns of the 
Southwest.  Locally,  the autornobile encouraged 
~nuch movement  out o f  the rural areas into  the 
cities, which provided  economic  opportunities. 
The  autornobile  also increased commuting  from 
the  rural areas  into cities for enlployment 
(Abbink  and Stein 1977:170, 171). Wage labor 
has rcplaced agriculture  and  herding as a source 
of employment for all pOpUlatiOTls. 

In  addition to recreational  and developn~ent 
programs  the presence  of  [Jnited  States govern- 
rnent has become more  pronounced.  Large tracts 
of land have hcen acquired by the  federal gov- 
crnment (USDA Forest Service and Bureau of 
Land Management)  for conservation purposes. 
The  Caja dcl Riu Grant is administered by the 
USDA Forest  Service  and  portions of the 
Frijoles and Ramon  Vigil  grants  arc incorporated 
into Bandelier  National Monument. ?‘he vast 
amount of acreage acquired by the federal gov- 
ernment  has resulted  in limiting  and regulating 
use of land by local populations (Ahhink  and 
Stein 1977:171). 

Historic Trails, Roads, and Railroads 

‘The Santa Fe road network  evolved  out o f  700 
ycars of travel and transportation needs.  Prchis- 
panic trail locations rnay have been determined 
by several factors. Scurlock ( I  988:38) suggests 
that trail locations  were  primarily determined by 
environmcntal factors  such as  potable water, 
fuel,  food  availability, the  presence of gcograph- 
iatl  barriers,  and  the presence of prominent 
nearby  Iandrnarks. In the Southwest,  most reput- 
ed ancient  trails  follow  major watercourses 
(Scurlock 1988). However, as populations be- 
came niore  densely  packed  and  territorial  control 
became important, social factors may have 
determined who used trails and locations as much 

as the  environment.  Passage may have bccn 
dictated by trade  alliances, and  as alliances 
changed, so may have  long-distance  travel routes 
(Maxwell  and Post 1992:22). 

In the northwestern  borderlands, El Camino 
Keal,  between Santa Fc and Chihuahua, was the 
first non-Native  American  road  carrying  low- 
frcyuency  but regular  economic traffic consisting 
of cwrrrrns and heavy-duty transporl  wagons 
pulled by oxen and  other domesticated animals 
(Moorhead 1957: 108). With Francisco Vasquez 
de Coronado’s entrudu between 1.539 and  1542, 
followed by the colonization of the  northwcstern 
Spanish borderlands by don  Juan  de Oliate i n  
1598, trails and roads  acquired new importance. 
For  the  first  time,  their  existence is documented 
in the  explorcr’s  narratives and the legal docu- 
ments of the  Spanish Colonial  government. As 
land was divided  into  individual  and comrnunity 
land grants, roads  were imporhnl boundary 
markers, recognized by all, and  more  permanent 
than a pile of rocks  or a grove o f  trees. Roads 
were one key to the political  and  military control 
o f  the region.  The rnode of travel changed as the 
Spaniards  brought  horses and mules  for  riding, 
mules and  burros as  pack animals,  and oxen to 
pull  the first wheeled  conveyances (Maxwell  and 
Post 1992:25). 

Inferences about  roads  and  settlement  can  be 
drawn from the  land  grants  records,  however i t  
is beyond  the scope of this report  to go into 
detail concerning the  history o f  the trails and 
roads  in  the Santa Fc area. 1,ocal travel  was  by 
horse,  and  transportation o f  goods from  farms  to 
market was usually by burro  (Moorhead 
1957:108). ‘I‘hcsc roads n nay have  been narrow 
dirt tracts. When  wagons were used a wider  road 
would  have been used such  as  the wagon road LO 
Sanla Fe  from  Pecos  and  Galisteo. Most o f  the 
local roads  around  Santa Fe during the Spanish 
and Mexican periods  were horse  paths  (Maxwell 
and  Post 1992:34). The official opening o f  the 
Santa Fe Trail  in  1821 changed  long-distance 
transportation  modes.  The  Conestoga wagons 
used by American traders  were  soon  put  into use 
by the Mexican traders.  In  1846,  when General 
Stephen Kearney and the A m y  of the West rode 
into Santa Fe, they followed  the  Santa Pe Trail. 

The  Civil  War briefly inlerrupted c o ~ m c r -  
cia1 traffic  along the  Santa  Fe  Trail.  Traffic was 
reduced to local traffic until the  defcat of the 
Confederates at Glorieta Pass in 1862.  The  end 
of the  Civil War  also signaled the  quiet end of 
the Chihuahua  Trail  trade  (Maxwell  and  Post 
1992:36). After  the 1860s commercial traffic 
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increased to Santa Fe.  Mail delivery  and  civilian 
travel developed hand-in-hand  (Twitchell 1925). 
Contracting  for mail delivery  became a lucrative 
business.  Mail  and stage  lines provided necessary 
spur  transportation  from the main  roads and 
often followed the  system of interror1  roads that 
had  developed (Scurlock 1988:87). 

Just as the  opening of the  Santa Fe Trail  had 
been the catalyst for  major  changes in the struc- 
ture of the Spanish  and Mexican borderlands  and 
the IJnited  Statcs Southwest,  the  coming of the 
railroad changed  the  structure of the New Mexi- 
co  Territory. By railroad,  goods  and people 
could  be transported faster,  safer,  cheaper, more 
comfortably, and in greater quantities  than 
wagon  and coach (Maxwell  and Post 199237). 
I n  1880, the  railroad was complelcd to S a m  Fe 
(a branch  line  18  miles  from Larny) and within 
10 years  the  Atchison,  Topeka, and  Santa Fe 
Railroad  had replaced  the  Santa Fe Trail  as a 
major intracontinental  route (Taylor  1971: 181- 
182). 

The  narrow-gauge branch of the 13enver & 
Rio  Grande Kailroad (D&RG) called the  "Chili 
Line" ran through  the  current T m  Campanas- 
Santa Fc Ranch study area.  The  name "Chili 
1,inc" came  from  the  strings o f  bright red chiles, 
called ridras, hanging outside the adobe homes 
of the  stationworkers and thc fact  that much chili 
was transported  along the D&RG. The story of 
the Chili  Line began  with cone man's vision t o  
build a railroad along  the  eastern foothills of the 
Rockies south from  Denver  to El Paso. General 
William  Jackson  Pallner began construction of 
the Denver & Rio  Grande (D&KC;) south of 
Denver i n  1871 (Gjevre 1969: 1).  The  turning 
point came  for  the  entire system  in 1878 at the 
celebrated  battle with thc Atchison, Topeka and 
Santa Fe  for Haton Pass. The defeat  and loss of 
Raton  Pass forced  the D&RG  to use the  La Veta 
Pass as  the  route  to  Santa Fe. Clontracls were  let 
in 1878  to  prepare about 14.5 miles of gradc 
from Alamosa, Colorado,  to  the  Santa  Fe area. 
However,  agreements that  had t o  be made with 
the Ar&SF and IJninn Pacific railroads known 
as the "Boston Treaty" forced  the D&RG to  
construct  only 90 miles of track  south of the 
New Mexico-Colorado  border.  The  end of the 
tracks  would be a l  Espariola,  New Mexico 
(Gjevre 1969:2). Bcfore  building the AT&SF (or 
the D&RG across Indian lands  the  railroads had 
to  acquire rights-of-way. In 1877,  in Ihe case of 
IJnited  States v. Joseph,  the  Supreme  Court, 
citing the unique  cultural  and social background 
o f  the Pueblos,  held that they were  not an  "lndi- 

an Tribe"  within  the meaning of the Indian  trade 
and  intercourse  laws  and,  thererorc,  wcrc  not 
subject t o  government  control.  The  Pueblos 
could and did deal with their  land as they 
wished. The  acquisition of rights-of-way for 
railroads' use over Indian lands,  including Pueh- 
l o  lands of New Mexico,  is  controlled by 2.5 
U.S.C. (United States Congress).  The rights-of- 
way granted under  these  regulations  are in the 
nature of an easement and may be  without lirnita- 
tion  as t o  term of years  (Hisenberg  1979:46). 

Obviously  the  citizens of Santa  Fe  did not 
feel very kindly about being 34 miles south o f  
the  railroad i n  Espaliola. The Tcxas, Santa Fe 
and Northern  was  incorporated in Santa  Fe  on 
December 10,  1880  (Gjevrc  1969:s).  Refused 
the  use of the II&KC;'s graded  portion of White 
Rock Canyon in I 881. the TSF;&N began the 
preparation of its line  north  of  Santa  Ee, which 
was designated  the Sa11 Juan Division.  The 
TSF&N crossed the  Rio  Grande at Otowi.  The 
site for the  Otowi trestle,  constructed i n  I886 by 
the Union Bridge  Company, was  a  part of the 
66-ft  right-of-way  conveyed LO the railroad hy 
the Pueblo of San Ildcfonso  on  June 14, 1882. 
Completed i n  January  1887.  the San Juan Divi- 
sion operated unprofitably until August 1,  1908. 
when i t  was bought by the  expanding  Denver  and 
R i o  Grande Western  Railroad and  incorporated 
as part of the D&RG Chili  Line  (Mcrachrcn 
1974,  continuation shcct 1). An agreement  made 
in 1917 by Ashley Pond.  the  foundcr of the Los 
Alamos Boy's  School, with  thc D&RG provided 
for the  establishnlenr of a stop at the  Otowi 
crossing  with  a  siding of eight  cars,  where 
freight and mail for  the school would  be unload- 
ed.  The  freight  and mail station consisted or  a 
converted  boxcar. In 1021  the New Mexico State 
Highway Lkpartment built a single-lane  wooden 
suspension bridge  with  concrete  towers a short 
distance from the  railway trestle.  Shortly  after a 
general store  and a gasoline pump were  added 
(McCachren  1974,  continuation sheet 2 ) .  

Several people  came  to  this location to  run 
the station,  but  perhaps  onc of the best known 
was Edith  Warner. Edith Warner  was a  30-year- 
old school teacher from  Pennsylvania  who had 
come  to New Mexico in 1922  for  her  health. 
Unable to secure a job  in the year  she  stayed at 
the Boyd Ranch in  Frijoles  Canyon,  she  returned 
to the  East  only to become ill again. LJpon 
returning to New Mcxico  in  1928,  she met A.  J. 
Connell, the director of the I.,os Alamos  Ranch 
School, who  offered her  the  job  of managing the 
Otowi freight  depot.  She repaired  lhc residence, 
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and  with the help o f  San Ildefonso Pueblo, built 
a tearoom.  During  this  time marly tourists 
stopped at lhe  tearoom. By the  late 1930s it was 
a popular  place 10 stop on the way to Frijoles 
Canyon. In 1934  she built  a gucsl house to 
accommodate her visitors. 13uring this  time, 
scientist J .  Robert  Oppenheinler visited  the 
tearoom  and  a friendship developed (McCachren 
1974,  continuation sheet 2 ) .  

The  Chili  Line tracks  were  removed i n  
1941, but the entry of the United  States into 
World  War TI resulted i n  the  establishment of  the 
Manhattan  Project on the site of the TAM Alamos 
Boy's School  early in 1943.  This  provided for 
more traffic  across  the wooden bridge and 
continuing activity for the  "House  at  Otowi." 
Director  Oppenheimer permitted small groups 
from "The Hill" to cat at the  tearoom. I n  1947, 
Ms. Warner learned that a new stccl highway 
bridge  would  he built and the new road would 
pass right thrcxlgh her front  yard and thus ellded 
the  lcaroom.  Miss  Warner relocated  within a 
mile of the  old residence. Her new house was 
built by the Sari Ildefonso  Pueblo  Indians. She 
died  in  145 I (Church 1960). 

The Chili Line ran from 1881 to  1941, a 60- 
year  period  of  catering  to the settlers along  the 
railroad. 111 a countryside  barren of potable 
water,  the  Chili  Line perfonrlcd  as a public 
ulility in more than one way by hauling water in 
tank  cars for distribution at strategic  points along 
the way. Befol-e 1916, cattle from  southem New 
Mexico and Arizona were  shipped  north on  the 
line to  the grazillg  lands of Colorado's  forests. 
From 1916  to 1924 large  amounts of hogs were 
forwarded  from the Sa11 Luis Valley to Santa Fe 
to  he  shipped to  California (G-jcvre 1969:18). 
Servilleta was  one of the  largest  sheep  shipping 
points, and Espafiola was the headquarters  for 
Frank Bond and Son (one of the large  cotmnis- 
sion houses along thc I~ne). [Jntil the late 1920s 
lhere wcrc sheep h n s f e r  facilities in Santa Fe. 
Applcs in  excess of 200 carloads  a year were 
transported  amually from the  Espailola Vallcy 
until 1925 when trucks were used to  ship the 
apples  (Gjevre 1969: 18). 

Two movies  were filmed during the  last 
three  years of Chili  Line  operation. "'Texas 
Ranger" was  filmed on location in the Espafiola 
area in 1938. The  other film was "The  Light 
That Failed," filmed between San Ildefonso and 
Buckrnan. 

By 1935  the D&KG was bankrupt  and in the 
hands of a  receiver. Cars.  trucks,  roads  and the 
Great Depression all served  to ki l l  the Chili 

Line. On September 1,  1941,  after many years 
of profitless operation and litigation, the C'hili 
Line  was  abandoned (Lent  199lb:  15).  Clean-up 
trains followed,  with  Joseph Pepper  Construction 
Company of Denver  doing  the actual disman- 
tling.  The material from  the road was  slored and 
sorted at Antonito.  Colorado,  during talc 194 I 
and 1942. Several of the locomotives were sold 
to the army  in 1942  and sent to the Yukon fol- 
use on the White  Pass and Yukon railways. 
Eventually they were sold by the War Assets 
Administration  for  scrap  during  World  War 11 
(Gjevre  1969:94). 

History of Las Campanas de Santa Fe 

A hricf land-use  history of T2as Campanas  was 
compiled from  archival  records, such  as Homc- 
stcad Palents from the National Archives in 
Washington, D.C., historical documents, land 
litle records,  and  interviews in 1995 with knowl- 
edgeable individuals, such as former and current 
landowners. 

Las Campanas was a conmmtl lands  area 
bounded by four land grants:  Santa  Fe, Sacona, 
Caja del Rio, and Cieneguilla.  Conmcm  or 
unclaimed  lands in this  area were used  primarily 
as pasture  for  grazing before  the  late 1800s. 
Since  the late 1800s this  land  has  been used  for 
homesteading, limited agricultural  interests, for 
ranching involving sheep and  cattle, and most 
recently the  development o f  homesilcs. 'I'he 
following narratio11 is a brief  account of these 
land uses and sotne of the  people who  were 
involved in  the Las Campanas land-use history. 

The Homestead Act of I862 was established to 
stimulate  settlement on the  frontier.  However, by 
1880 only 89 familics had successfully settled on  
public lands in New  Mexico. 111 March, I 891, a 
law establishing a five-judge Court of Private 
Claims was signed by President Benjamin Harri- 
son.  The Court was mainly  established to adjudi- 
cate land  grant  claims.  More than 95 percent o f  
the  land brought before the Court of Private 
Land Claims was rejected between 1891 and 
1900. This land was  returned to the  public 
domain  where it became available  for  open 
settlement  (Westphall 1983:271). H o m e s t e a d  
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Patent records from  the National  Archives in 
Washington, D.C,, provide examples of home- 
stead  activity  within Las  Campanas.  One of the 
earliest  homesteaders was  Leandro  Tapia.  Mr. 
Tapia stated i n  his Final Proof  testi~nony  for 
patent  application  that he was 72  years  old and 
he had been  living on the land for  over  30 years. 
Since  the Final Proof Testimony is dated Septern- 
ber 30, I93 I ,  i t  is probable that he had started 
living on the land around 1900. He statcd that he 
settled on the  land before the sui-vcy was made 
and  his house was built ahout 25  years  ago.  He 
had resided on  the land six to seven months out 
of  the  year.  Mr.  Tapia had rnade Application for 
a Ilomestead Entry i n  1921  but  was  unahlc to 
make satisfactory proof on the land. I n  March o f  
1926,  he  ~llade an application  for a  Secund Entry 
for  the S% SE1h of Section 10 and the NE% 
SE% of Section 15 of 'Township 17 North, 
Hange 8 East.  IIe stated  that hc was  unable to 
make  satisfactory  proof  because o f  sickness, five 
years of dry weathcr  resulting in crop  failures, 
and  poverty. In 1926,  Mr. Tapia  filed an affida- 
vit  that stated therc was no spring  or water  hole 
of any kind on the  land.  Jose  Montoya, a  witness 
for  Final  Proof, stated that he had  known thc 
claimant "for a lifetime. " Abclino Rivera, anoth- 
er witness for Final Proof, stated that Mr. Tapia 
"goes to Cienegitas  during the winter months to 
sell wood."  In  his 1931 Testimony for Final 
Proof,  Mr.  Tapia statcd that he was  native born 
and married  with one  child. He stated that he 
had about  40  or  more  acres broken and ready for 
planting.  Ile  had cultivated  about 30 acres each 
year,  planting  corn  and beans. Most years he 
harvested about 12 wagon-loads of ccm and 
about  1,200  pounds of beans. He averaged 
twenty  head of stock grazed  each year. Because 
Mr.  Tapia  had  submitted his Final  Proof after 
the due  date, an examination was  conducted by 
M .  G. Livermore on May 20, 1932.  Mr.  Liver- 
more stated  that Mr.  Tapia was an  old  man,  over 
70, still  resided on the  land  during the  sulnmer 
months, and did  his  own  cultivating.  Mr.  Tapia 
had 30  acres  under  cultivation at the  time of 
investigation.  Thcre  was a  16-by-20-ft stone 
house, two good dirt  tanks, 2 miles o f  two-wire 
fence,  and  over a lh mile o f  four-wire fence. 
Mr.  Tapia's  Homestead Patent  was  approved on 
October 1 I ,  1932, and granted  November 7,  
1932. 

According  to land title records,  Mr.  Tapia, 
a widower, sold on  September 16, 1938, to 
Emilio  and  Manuelita G.  de Delgado the  320 
acres of patented land described above.  Mr. 

Delgado  died intestate  in 1943. IIis widow. 
Manuelita  Gonzales de  Dclgado was appointed 
administratrix of the estate. On October  16, 
1944,. Marluclita G. de Delgado sold the land to 
Frank Rond & Son. 

Another  example of homestead  activity on 
Las  Campanas is  Jose  Montoya.  Mr.  Montoya, 
under  the Enlarged Homestead Act of 1909, 
made  entry for a  patent to  the Slh SE 1/4 in  
Section  3 and the NE% N% SE 'h of Section  10 
o f  Township 17 North and Range X East for 320 
acres on March 21.  1921.  In a Petition  for 
Iksignation,  Mr.  Montoya stated that there were 
no streams  or  springs,  the lar1d was not  under 
irrigation,  or ad,jacent to any irrigation  ditch  or 
canal. A water supply  obtained by danming  the 
arroyo was sufficient to  irrigate  10  acres  profit- 
ably with  the balance o f  the homestead  parcel 
only  suited to  grazing.  Mr.  Montoya established 
residence on  the land in April of 1921 but slated 
he took possession of the  land in I9 19. In 192 1 ,  
when Mr. Monroya was  eslablishing  residence, 
he thought he was making application under lhc 
Stockraising  Homestead Act of 1916. Since the 
land  was not agricultural  and  thcrc was little 
rainfall, in March of 1926,  Mr.  Montoya re- 
quested that the area of  cultivation be  reduced. In 
the  Testimony of Claimant for Final  Proof dated 
March 1926,  Mr.  Montoya  stated  that  he was 
"native  born, 55 years old,  married  with seven 
children."  IIe  built a stone and adobe  house in 
1921.  Also, i n  1921, he  planted 4 acres o f  beans 
and  corn with  a  harvest of 4,000  pounds of  ~ 1 - 1 1  

and  1,000  pounds  of  beans.  Twenty  acres of 
cor11 and  hcans were planted in 1923  but  there 
was no harvest due  to excessive drought.  The 
years 1923-1925 were  apparently very dry  years, 
and in 1935 Mr.  Montoya planted only 7 acres, 
and stated  there had been an excessive drought 
that year  and  previous years. He  had  made the 
following  improvements  to  the land: two  fences, 
an earth  reservoir, and two  corrals.  Mr. 
Montoya's Homestead  Patent  was  issued October 
4, 1926. 

Land  title  records showed that Jose Montoya 
owned this  land  until 1950. On November 28, 
1950,  Jose  Montoya  and Tsabelita Gallegos  de 
Montoya  sold the 320  acres  to Frank Bond & 
Son. 

Stanley W. Fletcher  provides  another  exam- 
ple of homestead  activity on Las Campanas. On 
May 5 ,  1923,  Mr.  Fletcher  made  Entry  under 
the Stockraising  Homestead Entry Act of  1916 
for  lots 1, 2,  3, and 4 of S% N l h  and S %  of 
Section I in Township 17 North,  Range 9 East. 
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111 the Testimony of the  Claimant Tor Final Proof 
dated July  1,  1926,  Mr. FletcheI- stated he was 
25 years  old  and  married  with one  child. He had 
begun actual  residence on the land  in  November 
1923.  There was no cultivatioll for the  years 
1924 and 1925.  In 1926, he planted 20 acres of  
corn,  but  had no harvest  yet. He had grazed on 
the average  30 head of cattle and horses yearly 
from  1923  to 1926. 

Mr.  Fletcher had built his tWO-rOOTll house 
of  lumber in October of 1923, for a value of 
$225.  The  following  improvements had been 
made: a barn, 10-by-30 ft; a two-wire fence for 
2  miles;  a  corral covering 1 acre; a  S-ft-high 
reservoir; a 410-ft-deep well that had 40 ft of 
water: an 8-by-10  ft  concrete  tank; a brush 
corral; a picket corral;  and a drain  tank. Mr. 
Fletcher stated that he  had  grubbed 30 acres of 
brush  at a cost of about $50.00  on the NE% of 
the claim.  He also  stated  that he did not make 
proof on the  date advertised  for  the  reason  that 
he was  confined t o  bed with a broken  leg.  Mr. 
Fletcher’s  Iiolnestead Patent  was  approved 
October 8, 1926. 

Idand Title  records  showed that  Stanley W.  
Fletcher was in bankruptcy in April 1927, but 
claimed the homestead as exempted property. In 
September  1928, Stanley Fletcher and his  wife 
Mildred  sold the land  to  Pedro E. Pino  and his 
wife,  Carlota  Alarid  dc  Pino. I n  Janual-y of 
1933,  Pedro  and  Carlota  Pino  sold  the land t o  
Frank Bond & Son. 

During the early  1900s historical  records of 
homestead  activity  indicate that the struggle Of 
the homesteader t o  live on the  land  was compli- 
cated by pcrinds of severe drought and soil 
erOsiOT1. The cyclical long-tern1 droughts of the 
1930s were a final blow  to many of the home- 
steaders.  In  order t o  improve  range  conditions, 
a  study of erosion and soil  with  recommended 
control  methods was  conducted by the  USDA 
Soil Conservation  Service.  The  Tewa Basin 
Study was conducted in the mid-1930s.  This 
survey  showed  widespread  misuse of rangc and 
agricultural lands with resultallt  severe erosion. 
The  southern  boundary of the study  area in 
rclation  to  Las Campanas begins 2 %  miles north 
of Santa Fe and extends to the junction of 
Fri.joles Canyon into  the J~TIEZ Mountains 
(Isaacson and  Lovald  1935:31). 

In order to attempt  to control erosion  and 
improve soil conditions,  the Soil Conscrvation 
Service (SCS) and the Civilian Conservation 
Corps (CCC)  worked  together in camps located 
on private and public  lands.  One such  example 

was the Santa  Fe-SCS-ECW-5-N  (FLY).  This 
area consisted of 3,000 acres o f  srnall, privately 
owned,  suburban  tracts, located  in Santa  Fe 
County, i n  the  Santa Fe Grant ad-joining the town 
of Santa Fe.  This  camp was occupied as an SCS 
Camp  on April I .  1935, by CCC C‘ompany 
#X36, with a total enrollrnent of 222. Prior to 
April I ,  1935. this  camp  was  operated  under the 
administration n T  the US Forest  Service.  The 
work included  checkdams and  fencing.  Ten miles 
of fencing  was constructed  during  1935  (Calkins 
1937: 1 11). 

Another  example of erosion  control was the 
Caja del Rio-Majada  Sub-Project #23.  This 
project  included the  Caja del Rio and  Majada 
grants in eastern Sandoval and Santa  Fe  counties. 
A regular SCS subproject  camp  was set up 
during the sununer of 1936. The  work  included 
development of stock water,  fencing,  water 
spreading,  range  revegetation,  tree  planting, 
repair and  improvement of administrative  roads 
and  trails, brush and rock  gully detcntions,  and 
brush  and rock spreaders  (Calkins  1937:  146-47). 

Frank Bond and Son (I 933-1 961) 

1)uring the 1930s  and 1940s, Frank Bond & Son 
acquired rnuch of what is today Las  Campanas 
and the  Santa Fe Ranch.  The  examples cof home- 
steading in the area also serve  to  show that rnost 
homesteaders  were  unsuccessful and eventually 
sold out. The  one name  that is  consistent i n  
buying  this land is Frank Bond KL Son.  Frank 
(Franklin) Bond was born  on a farm i n  
Argenteuil County,  Province of Quebec,  Canada, 
on February 13. 1863. After he  married May 
Anna Caffal,  he decided t o  join his older  brother 
George W. Hond i n  New  Mexico (Grubbs 
1960: 172-73). Frank  Bond  arrived in  Santa Fe in 
September of 1883  and  later  recalled: 

The plaza had  board  walks  and balco- 
nies overhead, full  of saloons and a 
wide-open town,  gambling going on in 
most of the saloons if not all of  them, 
and  Motley’s  dance  hall was going  full 
blast. . . . I recall the  drive  to 
Espafiola,  the driver  quite  picturesquc in 
his blue shirt,  broad-brim  hat, with 
buckskins  on the seat and  knees of his 
trousers.  The  country seemed to me lo 
be a perfect desert,  and the people  met, 
with their  few  burro  loads of wood  and 
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sacks of grain in tanned buffalo  sacks, 
seemed so poor that J was by no means 
very favorably  impressed with m y  new 
h O T W .  

George W. Bond had  arrived in New Mexico 
previously and after having worked  as a tirne- 
keeper  for the D&RG Railroad  went to work for 
Sam Eldodt,  who operated a  general  store  in 
Chamita (Grubbs 1960: 174). Frallk Bond joined 
his brother  in C'harnita the  afternoon of the same 
day he  arrived i n  Santa Fe, and  just two  weeks 
later they bought a very  small  mercantile stwe 
operated by Scn~t and  Whitehead.  The original 
Bond  business was  established in Espaiiola i n  
1883, and it is generally  understood that financial 
support  was  arranged by the way o f  loan from 
the boys'  father, G .  W. Bond o f  Beech Ridge, 
Quebec,  Canada  (Grubbs  1960: 174). 

Espafiola was from  the very beginning  the 
headquarters  of the Bond interesls.  The original 
store, established  as Ci. W .  Bond B Bro. Mer- 
cantile  Store, ~ o o n  developed  profitable trading 
activity in sheep  and wool.  The  first  nwve 
toward  expansion was  made nine  years later  at 
which  time a second G. W. Bond store was 
opened  at Wagon Mound, New Mexico.  The 
TKW business was essentially a twin of the old 
one  dealing i n  sheep, wool, and merchandise. 
Although Frank and George Bond developed a 
large system of partnerships, they retained sole 
ownership of their twsinesses for h e  first twenty 
years. The firm name G. W. Rond & Bro. was 
carried to each different location  as the syslcrrl 
expanded (Ch-ubhs 1960:62).  Untiljust before the 
turn of the  century they  operated  only the two 
stores with Frank in Espariola and  George in 
Wagon  Mound.  They  had prospered during  this 
time  and in the  nine years frorn 1892 through 
1900 they earned total net profits of more than 
$246,000,  their  combined merchandise  inventory 
had grown t o  about $60,000  and they had 48,225 
sheep out on rent with pmrtichrios. Frank Boml 
was  personally worth more  than $132,000 at the 
end of 1900 (Grubbs 1960:62). 

111 1906, the general merchandise  activities 
wcrc taken over i n  EspaAola  by the Bond and 
Noh1 Company  thus leaving Ci. W. Bond & Bro. 
to  concentrate most of the effort toward  sheep 
and wool. Sheep were rented out  in the fall on 
parlido contracts, which nonnally  ran for three 
years,  although  the Bonds preferred  to set up 
five-year  agreements.  The  wool rent paid by the 
parric1arin.r generally  amounted to 2 pounds of 
wool per rented sheep.  Most of the  sheep  were 

rented near Espariola and  'raos,  although  some 
wcre  placed on rent in Southern  Colorado. l'hey 
were usually run in srnall herds  on the  pubIic 
range and  grants  (Grubbs 1960:290-300). Wool 
purchases  were generally  finamxl by receiving 
advanccs frorn Eastern wool dealers on clips yet 
to  he  shorn.  Normally the loan  was conditioned 
on the wool  being  consigned  or sold lo  them. 
For many years  the Bonds dealt almost  exclu- 
sively  with the Boston  wool housc of  Brown and 
A d a m .  Brown and A d a m  liandled from one t o  
three  million pounds of wool per  year. 111 later 
years the Rorlds also placed lhcir  business with 
Hallowell,  Jones  and  Donald.  another Easter11 
consignrncnt house  (Gruhhs 1960:303-306). 

The  first few years of the new century  were 
probably the most active i n  the Bond history. 
The mercantile stores  had  expanded to Roy and 
Cuervo, and by 1903,  Frank  and  George Bond 
joined Fred Warshauer i n  the  Forbes  Wool 
Company, a scouring n l i l l  in Trinidad.  Chlorado. 
About Lhe middle of 1903 the Bonds becarne 
associated  with C. L. Pollard & Company in the 
lumber husiness. 'Ihe  Trampas  Grant, east of 
Espariola was  also  purchased in 1903. ITI 1904, 
the Bonds had jOiTEd J.  H. McCarthy  and 
Gerson Gusdorf in Taos  and  opened  another 
nlercanlile store. In 1907 the Bonds sold the 
Trampas  Grant  to  the 1,as Trampas Tmmhcr 
Company. TTI 1910  the Bond & Noh1 Cornpany 
acquired  control of the Espa'iola Milling and 
Elevator Cornpany (Grubbs 1960:65). 

By 1910,  George Bond was  spending  consid- 
erable tirne in Sa11 Diego, California, and his 
investment  interests were  spreading  more  and 
more away from New Mexico.  The  nicrcantile 
stores  were being  handled by a separalc  corpora- 
tion and  the partnership became a complication, 
s o  a decision was made to dissolve the partner- 
ship.  The final close of business was June  6. 
191 1,  for  the G.  W. Bond RL Bro. Comnpany 
after almost 28 years of successful business. At 
[he dissolution of the partnership,  Frank  Bond 
owned 37,296 sheep on rent, and he took full 
interest in the ranch property at Wood  River, 
Nebraska, which had been acquired i n  1909. 
Frank Bond's  personal  net worth at this  time was 
over :I half rnillion dollars (Grubbs 1960: 197- 

In 1912,  Frank Bond joined Edward  Sargent 
and A. H. Long to  organize  the  Rosa  Mercantile 
Company in Rosa, New Mexico, a  typical Bond 
store  dealing in sheep  and wool as  well  as  mer- 
chandise. In 1913 the  Trampas  Grant was rc- 
turned to Bond control due to legal complications 
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in the  land  titles,  and  Frank Bond became presi- 
dent of the  Las  Tralnpas  Lumber  Company. In 
1914 Frank  Bond,  R. (1. Dillon, Andy Weist, 
and J. H.. McCarthy  joined  together with Walter 
Connell  to  organize the Bond-Come11 Sheep  and 
Wool Cnmpariy i n  Albuquerque (Crrubbs 
1960:66). 

The  Bond mercantile  system was an impor- 
tant source o f  supply  not only  to the partidarins 
but also  to  the general  public, and the stores 
were  steady incomc-producers  for  the Bonds. 
However,  the Bonds’  first love was sheep and 
wool.  There appear to have been 150,000 sheep 
under  control of the  Bond  system  at  the  end of 
1915, but i l  is likely the actual count  could be 
twice this  nunlber. Franks Bond’s  assets in 1915 
were almost a  million and a half dollars (Crrubbs 
196c):68). 

When  Frank Bond first started  the sheep 
business  he  owned alnlost IJO land to use  as 
grazing.  In the early teens o f  the 1900s he 
started  acquiring  various  lands.  The Baca proper- 
ty  in the Jerrlez Mountains was one of the first 
acquired. It was a pivotal piece o f  property 
because it required  other pieces of property lo 
support it  during  the  winter.  Properties such as 
ranches  and  farms were acquired  in Bernalillo, 
Valencia, Rio Arrha ,  Santa Pe, a ~ ~ d  what is now 
called  Cibola  counties. 

Frank  and  Mary Anna Caffal Bond had a 
son, Richard  Franklin,  born in 1904 in Esparlola, 
New Mexico.  Richard  Franklin Bond was the 
“Son”  in  Frank Bond & Son. When  Richard 
Franklin Bond was about 18 years  old, the 
rarnily and  business moved from Espafiola to 
Albuquerque.  The  Depression years of  the 1920s 
and 1930s nearly broke Frank Bond’s health and 
created severe  economic  hardships. Frank Bond 
in the  late 1930s and early 1940s lived in the Los 
Angeles  area in a nursing care facility.  In  the 
early 193Os, Richard  Franklin Boud started to 
take control of Frank Bond & Son. Hcfore the 
Depression  years,  he had attended  Brown IJni- 
versity  and had been at Colorado  College two 
years before quitting  to go home  and help  with 
the family  business. By the time of the Stock 
Market Crash of 1929, he had already been 
active in the  business. 

Frank Bond died in 1943. The bushless was 
left to Richard Franklin Bond to run.  The Bond 
name  never blazed across h e  history  books as 
did  Solomon  Luna or Thomas  Catron.  The 
influence  of  George  and  Frank Bond nevertheless 
spread rapidly across  the  northern half of New 
Mexico and much  of  southern  Colorado.  The 

business empire they establishcd  contributed 
irnportantly t o  lhe  early  growth of New Mexico. 
The Bond 11am is remernbercd  with  respect and 
affection by many throughout New Mexico.  One 
of the foundations  providing success for the 
Bonds was the  strong ties of friendships that 
existed  betwcen  them and  their  store  managers. 
Frank Bond, when one of his  store  managers  was 
sick and ultable to work stated: 

1 am  not  much of a  hand to  brag, but 1 
have repeatedly  said that we have the 
best men in New Mexico as managers 
o f  our  stores.  They can’t  be  beaten 
anywhere  and we have high  regard for 
lhem. Wc consider  their hcalth above 
any huSilleSS consideration of any ki~id.  
(Grubbs 1960:70) 

For two decades, the 1930s and 1940s, Richard 
Franklin Bund was  instrumental i n  rehuilding the 
economic health of  Frank Bond & So11  inLo a 
conglomeration which  included oil jobberships 
and selling gasoline  to  retailers.  When  he saw 
the  decline or the old-stylc  mercantile stores 
giving way to  the  specialty stores,  there was  a 
greater shift toward  agriculture.  The  mercantile 
stores probably  started to become obsolete i n  the 
early 1950s. The specialty stores,  such as grocer- 
ies and  dry  goods, started about  that  time. Rich- 
ard Franklin Bond actually put  logether  more 
holdings than Frank Bond. 111 his  own way he 
was  more successful h n  Prank Hond. hut Frank 
Bond had greater  notoriety. 

By the  time  the S a m  Fe Ranch was  ac- 
quired  in  the 1940s. t l l epr f ido  systenl had about 
come  to  an  end  and  Frank Bond & Son  were 
alnlost  exclusively in the  cattle  business. By that 
time most people who had been struggling  were 
able  to mainlain their own properties and cattle 
herds. To increase,  their  holdings  Prank Bond & 
Son were able to acquire  grant  land  from  people 
who wanted to  sell, such as the Haca Location 
No. 1 in the  Jemez  Mountains. 

According to Frank  M.  Bond,  grandson of 
Frank  Bond, the Bond Santa Fe Ranch was 
acquired to support  the  winter  grazing on the 
Baca location. It  was  not a principle piece o f  
property i n  terms of the Frank Bond & Son 
operation.  The Santa Fe Kanch was  named that 
to describe  the  location only. None o f  the ranch- 
es had specific names  except  the  Alamo Ranch, 
which was named after  the  Alamo  Chapter of the 
Navajo  Nation.  Everything  came under the n a m  
of Frank Bond & Son. The  Santa  Fe Ranch was 
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operated  year-round hut was only used for winter 
pasture  from  the  first  of  October  to  May. Some- 
one  lived on the ranch year-round,  but no family 
members  ever lived at the ranch headquarters. 
There was  a  ranch house located on the property. 
One o f  the difficulties of reaching  the  Santa Fe 
Ranch  was  access. ‘I’he ranch was blocked from 
having cattle drives because  they  could not cross 
the  mountains  from Los Alanws. Los Alanlos 
was  a  closed conununity, which prevented them 
from  using that  area to reach the Santa Fe  prop- 
erty.  The cattle had to be moved by truck from 
the Baca Ranch t o  Jcmcz Springs  to San Ysidro 
to Hernalillo and back up  to Santa Fe, which was 
a tedious  trip. 

Bond & Son started making  a  shift from 
sheep Lo cattle i n  the 1940s, and were essentially 
out of the sheep business by the  late 1950s and 
early 1960s. This was due to the  livestock  mar- 
ket shifting from  sheep  to cattle  and  a  decreased 
demand for wool  as synthetic  products became 
available. 

Richard  Franklin Bond died in 1954, leaving 
a wife  and  three  children.  llis only son,  Franklin 
Moulton  Bond, was 10 years old at this  time. 
This left the Bond & Son busilless t o  he run by 
his  wife  Ethel  Moulton Bond and  Gordon M. 
Bond, the son of  one of Richard  Franklin Bond’s 
sisters.  When  Gordon  Bond’s mother died he 
was adopted by his grandfather,  Frank  Bond. 
Ethel Moulton Bond began  selling off properties 
in the late  1950s and  early 1960s. That is the 
time when  the  Santa  Fe Ranch  was sold to 
Robert  and  Zannic Weil (Garcia). It took  a 
decade  for most of the propel-ties to be  liquidat- 
ed. Some of them  never were  liquidated  and 
Frank  Moulton Bond  took over the  management 
after  he  graduated  from  Colorado  College i n  the 
early 1970s. Ethel Moulton Bond died i n  1994. 

Santcl FP Ranc~h: Weil-Garcia (I 961 -Present) 

‘I‘he historic  information  concerning the  Santa Fe 
Ranch  was  primarily obtained  through oral 
interviews i n  1995 with Zannie  Garcia,  owner of 
the Santa Fe  Ranch. 

As was previously  noted, Ethel Moulton 
Bond  began  selling  the Frank Bond & Son 
propertics in the late 1950s and early 1960s. The 
Santa Fe Ranch was included in thc properties 
listed for  sale. 

In 1960 Robert  and Suzanne Weil (Zannie 
Garcia) had come  to  the Southwest i n  scarch of 

a  ranch.  Bob and  Zannie lnet i n  college and 
married  after  graduation. They moved to St. 
Louis  and lived there  for several years  until 
dcciding to nlove  West. The Weils and  their 
children  chose t o  live i n  Tucson,  Arizona, while 
they looked  for a ranch.  During  this  time they 
also  learned  the  physical  part of ranch work. 
They made friends with Jim Ballard, who had 
formerly  lived i n  Roswcll, New Mexico.  Jitn 
Ballard  had a ranch  near  Tucson  and he taught 
Zannie  ahout a working  ranch.  Zannie  had been 
riding horses  all her life. Zannie  showed  horses 
while growing up in  New .lerscy, during which 
time she qualified  for  the Olympics  but  chose  to 
go to  college. Because of Zannie’s  background, 
she learned to love and  understand  ranching  life. 

Hob and Zannie  looked i n  Colorado, Neva- 
da, Utah, New Mexico,  and  Arizona  for a ranch. 
Although  Arizona was their  first  choice, they did 
not  buy a ranch  there  because i t  was too expen- 
sive. New Mexico ranches  were  less expensive 
and  a  large ranch could be purchased a s  an 
economic  unit.  Zannie was fortunate  enough to 
have an inheritance that she could  spend on the 
purchase of a ranch. 

llowell (Hal) Gage was the real estatc agent 
who sold  the  Santa Fc Ranch.  In a blizzard on 
March 26, 1961, Zamie looked  at the  Santa Fe 
Ranch property.  She decided L o  make a bid,  and 
the bid truly  reflected the amount of ~rroncy 
available for  the  purchase.  The price uffcrcd was 
not the  asking  price and  to  Zannie’s  surprise  the 
Bonds accepted her  offer.  Zannie  and Hob had 
chosen  the Sanra Fe Ranch property  not  solely 
because of i t s  location near Sarrta Fe, but be- 
cause  the  Santa Fe  schools would he  good  for 
educating their  children. 

Apparently  the  City of Santa  Fe had also 
wanted the Bond Santa  Fe  Ranch  property, 
though  they  madc  little effort  to  acquirc the land. 
The ranch would have connected to  the  city- 
owned  land in the  northwest  quadrant. ‘I‘hc ranch 
property  would  have  provided  for  the City of 
Santa Fe a very largc recreational  park all the 
way to the Rio  Grande Kiver. 

When the sale of  the ranch closed on  June 
19, 1961,  the family  was still living  in ‘I’ucson. 
The first attempts  to  find tlrc ranch unaccompa- 
nied by a real estate agent  wcre difficult.  The 
road to the ranch was  a  two-track dirt road  and 
i t  took several attempts to find  the ranch head- 
quarters. 

When  purchased, the S a m  Fe Ranch con- 
tained 3 1,000 acres. The border of the ranch was 
the city limits of Santa Fe on  the  southeast,  some 



deeded land and Tesuque  Pueblo  on  the  cast, the 
Caja del Kio on the  west,  which was  adminis- 
tered by the USDA Forest  Service,  and the 
remainder was  Pueblo  lands of Pojoaque, Jacona, 
and San Tldefonso on the  north  (Fig.  5.1). 

The  current Santa Fe Ranch  headquarters is 
not the  original  headquarters.  The  original 
headquarters was located across  from the game 
prcscrve, which was established in the 1970s. 
The original  ranch house was built by cowboys, 
so it was not plumb  or true and was built from 
ccrnent instead of adobe.  The  house had one 
room, which  was a living  room measuring  about 
15-by-20 ft. There was no  bathroom, kitchen, 
electricity, o r  running  water.  Instead, there was 
an  outhouse, a well with  a windmill, and an 
elevated tank. It was through  gravity  tlow  from 
the  tank that water was made  available to the 
house.  There was  a corral made of  coyote fenc- 
ing and very old barbed wire.  'Ihe  ranch  had 
been open  range until 1940  and had no fencing. 
111 1961 there was a perimeter fence  with  little 
interior  fencing  (Fig. 5.2). 

Since  the  ranch  was  on the boundary of the 
Santa Fe city limits,  great care  was Laken to 
maintain  the fence. On one  occasion,  however, 
during  the  early years of the  ranch, sotrieone cut 
the fence, and  before the broken  fenccline was 
discovered,  the cattle got out and walked all the 
way to  the plaza  in downtown  Santa Fc. It made 
an  interesting story in the  newspaper i n  Lhe 
1960s (Fig. 5.3) .  

The  Santa Fe Ranch is  bordered by the lands 
o f  the  Caja del Rio  Grant, which was a Spanish 
land  grant, but is now administered by the 
USDA Forest  Service.  About 25 Hispanic fami- 
lies  run cattle  therc in common.  These families 
have heen good  neighbors  to the Santa Fe Ranch 
and  have kept a careful eye on the cattle.  The 
Santa Fe Kanch also  borders  Pueblo  Indian  land 
on the north arld east.  Tesuque and Sari Ildefonso 
Pueblo  have  always been great  neighbors. One 
winter when  a  fence came  down, about 50 head 
of  cattle went o n t o  the  fields of corn stubble on 
Tesuque  Pueblo  land.  The  Tesuque Indians  knew 
the cattle  were there and  who they belonged to 
buL allowed them to winter in the field. When 
spring  came, the Weils were  called by 'I'esuque 
Pueblo  to  retrieve  their  cattle. 

When  the ranch and  headquarters  were 
bought in June 1961. major  improvements had to 
be  made  on  the ranch  house to  make it liveable 
(Fig.  5.4). In the  interim,  the  Weils leased  the 
Gerald  Cassidy  house on Canyon  Road. At  that 
time, Alan Stanm was  building  the  Casa  Solana 

subdivision, and the  family looked at St;zmm's 
houses  and  house plam.  Mr. Stamrn was  able to 
build a new ranch house  in eight  weeks.  Howcv- 
er, a  delay in rrloving out to  the ranch was 
caused  by  the lack of electricity.  The  situation 
was remedied by hiring an independent  contrac- 
tor who strung  electric and phonc  lines  overhead 
for a couple of miles  from the junction at 'ram 
Road along the  section  line to  the  headquarters. 
It took  several months  to  accomplish  this, but in 
October of 1961, the  fanlily moved  to  the  ranch. 

The ranch had one  cowboy, Blackie Nabors, 
and 600 head of cows  and  calves. The ranch 
brand was E. The ranch originally had four 
wells  that had been drilled in the 1930s: the 
Headquarters,  Dead Dog, McKinley (renamed 
Midway),  and an artesian well by the  current 
Buckman  Well Field.  The Buckman Well had a 
tremendous natural flow  and was drilled t o  a 
depth of 300  ft.  The original declaration  papers 
state  that the well would irrigate 70 acres at a 
rate of 5,000 gallons  per  minute (in  possessio]) o f  
the owner).  However, the well casing  was 7 
inches and  the  inside was 6 3/4 inches, so i t  
could not flow 5,000 gallons  per  minute.  There 
is a second wcll in the  same area that has an 
interesting history  and i s  known as the  "Movie 
Well."  The  Movie Well was drilled i n  1939 for 
the making of  a film called "The T,ight That 
Failed. 'I As previously mentioned,  Paramount 
Pictures  Movie  Company actually dammed  the 
Rio Cirande River  to  make it look  more  like the 
Nile River  for  the  movie (Cijevre 1969: 19). 

Nurnerous improvements L o  the ranch  were 
needed.  Zannie  Garcia  wrote  to  the federal 
government for corral  designs.  After receiving a 
stack of 100 designs, shc chose OTIC to use ill 
building the  corrals.  The corral designs  proved 
to be the best and  prevented  many  accidents, 
especially cuts  on  people and animals.  The 
corrals  and fcnces  were constructed  from old 
railroad  ties that had been abandoned on  the 
ranch by the dislmntling of the  Chili  Line in the 
1940s. Youllg teenage San lldcfonso Indians 
were hired  during the summer to pick up  the 
railroad ties and help build the corrals.  Today 
these  teenage  boys are  leaders  of San  Jldefonso 
Pueblo.  During this same time  a hay barn,  sheds, 
a shop,  and a tack room were added to the ranch 
(Fig. 5.5). 

In 1'261, the Santa Fe  Ranch  bought hay 
from Dooley Feeds. Eloy Garcia  was the driver 
o f  the first semitractor trailer that brought hay to 
the ranch.  The  first  winter  on  the ranch was 
survived  without loss of cattle or  calves,  The 

58 Las Cnvnpartas de Santa Fe 











calves were  sold and the Cheesey-Dearing 
Trucking  Company was used t o  transport  them 
(Figs. 5.6, 5.7). 

In 1962, (he State Land Commissioner, 
Johnny E. S.  Walker. decided to sell off state 
lands iT1 order to help  schools.  The Santa Fe 
Ranch state land  lease  came  up for  sale. Thc 
original  ranch was composed of deeded land, and 
statc  and Bureau o f  Land Management leases. In 
order  to  preserve the ranch,  Zannie and Bob 
Weil, with Zannie’s  father’s  money,  made a bid 
at the  auction.  The  auction  for state lands was 
held in front of the Santa  Fe  County  Courthouse. 
There  were  other interested parties, including a 
group composed of three lawyers. These  lawyers 
had approached  the  Weils before the sale  and 
suggested  a partnership  to  ensure none of them 
would lose the state  land to  other  bidders.  An 
agreement was nrade to a  set dollar  amount at the 
bidding. If the  bidding went higher,  the  partner- 
ship would dissolve and each party  would he on 
their  own.  The lawyers dropped  out  after the set 
amount, while  the Weils  continued to bid and 
were  successful  in buying  the state land. 

After  the purchase of the  state  lands in 1962. 
the ranch had 13,000 deeded acres, a state lease 
of 640  acres, and  the BLM permit of 18,000 
x res .  About  a  year  later the samc  group of 
lawyers  made  the claim that the original contract 
to purchase  the state  lands was vague  and that 
the  partnership  was still  valid. The  lawyers went 
to court in order to establish a legal claim  to  the 
partnership. l‘he Weils  hired  Harry Bigbee,  the 
most succcssful  litigating lawyer ill Santa  Fe,  to 
represent  them.  Mr. Bigbee won  the case using 
a  strategy of discrediting  the contract  and the 
lawyer’s involvement in i t .  The  importance  of 
the  acquisition o f  the state land  was that this 
deeded  land  became the basis for the develop- 
ment of  La  Tierra and other  subdivisions, and 
eventually Las  Campanas. 

‘I’hc Santa  Fe Ranch holdings were  expanded 
in 1963 hy the  acquisition o f  a  fecdlot  in 
Moriarty. It  began  with 10,000 head of cattle 
and  grew to a 35,000-head feed lot that  was able 
to supply  cattle to the  ranch  (Figs. 5.8,  5.9). 

In the early 1970s the cattle market became 
more and  more  marginal.  The price of calves 
remained constant, but the price o f  gas,  labor, 
and  taxes  went up. Also at this  tilnc, people 
began  eating less beef.  These factors, combined 
with the tel-rihle droughts  of 1971 and  1972, 
caused a hardship  in  ranching.  The City of S a m  
Fe  was especially hard hit  and alnwst ran out of 
water. The city  considered drilling wells in  the 

Rio  Grande. The city had 10 pump the water  up 
the length of the Santa Fe Ranch to pressure 
tanks  located hehind  the  Radisson Hotel (former- 
ly the Plaza Picacho  Hotel).  Since  the city  need- 
ed  the water immediately,  Santa Fe Ranch 
offered  the  land in  exchange  for  the  water  rights 
to  3,000  taps  for  3,000 hornesites.  With  the 
cattle  market  down,  the  suggestion to sell some 
of the ranch land was proposed by David  Ater, 
president of First National Bank of Santa Fe. 
The  subdivision  plan focused on the  deeded land 
at  the middle of the ranch that had  been  acquired 
in the stale land purchase. With the help of Tom 
Via, who  was  a subdivider  from  Tucson, Arizo- 
na, suitable property was identified for develop- 
ment. After a  period of intensively looking at 
other  subdivisions arid reviewing HIJL) regula- 
tions, La  Tierra  Ltd. was formed,  and  develop- 
rnent was initiated. 

La l‘ierra was the first  large  subdivision  on 
the  hillsides in Santa  Fe  County.  This  subdivi- 
sion had large  lots  with good  views. The roads 
exceeded  county regulations  and were  placed ill 
the  vallcys so they could not be  seen from the 
homesitcs.  Whatever S a m  Fe  County regula- 
tions  required.  the  Weils  did  more.  The  watcr 
rights were not used and water  was obtained  for 
the homesites by wells. This was allowed by 
county regulations.  The phones and  electric lines 
were underground.  When a homesitc was pur- 
chased, i t  had  a guarantee that water would he 
found. If a drilled well proved  dry, Ida Tierra 
would buy the  lot back. 

In 1075, 42 lots,  from 10 to  20  acres  each, 
were  put 011 the market in the  first phase o f  La 
Tjerra.  This  happened only after  the  infrastruc- 
ture  was in  place. The  lot  prices began  at 
$17,500.  The first  phase  was so successful  that 
a  second phase of 33 lots  was  offered at around 
$33,000  dollars  each. This phase  was  also suc- 
cessful and was followed by  a third  phase  that 
included 40  additional  lots. 

The sccond major project  was called La 
Tierra Nueva. La  Tierra  Nueva  had  78  lots  on 
the  market in one  block  and  did not  have phases. 
Jt was also different in that it had a sccurity gate. 
These  lots  sold by 1980, and Salva  Tierra  and 
Tierra  De  Oro  were  developed.  Salva  Tierra 
U n i t  I and  De Ortl Unit 1 were developed at the 
same time.  De  Oro Unit I had county  roads and 
no gate. Salva  Tierra Unit I had a gate  and 
private  roads. At  this time,  La lierra  Ltd.  used 
some of the  3,000 Laps or water  rights they had 
with  the City of  Santa  Fe.  The 1.5 to 5-acre lots 
in De  Oro  and  Salva  Tierra  are served by the 
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Sangre  de  Cristo  Watcr  Company, which was at 
this  time  called PNM. The water  contract  was 
with the City of Santa  Fe  and  PNM.  The roads 
were paved  and the T,a Tierra concept of being 
sensitive to  the  surrounding  area was followed. 

All the  subdivisions had strict covcnants. 
The  purpose of the covenants  was  to make 
homes  blend i n  with  the  environment. When over 
80 percent of  the  lots were sold, hon1eowners 
associations  wcrc established  and  architectural 
control  committees were formed. 

For  the original La  Tierra and La  Tierra 
Nueva phases, Buckman Road  had  to  be  upgrad- 
ed. At  that  time it  was a  gravel road, without  a 
base course.  Later,  with  cooperation of the 
county,  Ruckman  Road was upgl-aded with a 
base  course. To receive  approval from Santa Fc 
County to build De Oro and  Salva Ticrra, the 
roads  were paved.  The City o f  Santa Fe specified 
an alignrnent that was  different  from  the  original 
La  Ticrra  Lid.  plans.  This  plan was to realign 
and  pave the  original Buckman Road and to 
come in behind  the  Radisson  Hotel.  The cily 
wanted Camino la Tierra to become  a northern 
loop  that  would  provide access to city-owned 
land in the  area. Tn 1980 i t  cost La  Tierra  Ltd. 
five million dollars  to irnprove the  infrastructure 
before they could sell a l o t  in De Oro  or Salva 
Tierra. 

The selling of the La 'l'ierra lots was a 
family affair,  and  everyone participated. Zannie 
Garcia  recalls thal "sometimes the  family  was 
just fresh out of the swilllnling pool showing 
lots. " They  would even  invite  potcntial  buyers to 
dinner. 

In 1983, the  Weils decided to  dissolve their 
marriage. Recausc o f  the divorce, it became 
clear that i t  was best to sell the  partnership.  La 
Tierra  Ltd. at that time  consisted of De  Oro 
Phases TI and 111, Salva Tierra Phases 11 and 111, 
the property between De Oro and  the city limits 
o f  about 490 acres.  and  a 4,600 acre area known 

as "Dutch  Meadows." The Weils  were 
approached by a partnership  composed of PNM, 
who  would  provide  the  infrastructure, E. F. 
Hutton, the financing,  and 1,yle Anderson,  the 
subdivider. I,yle  Anderson was building a subdi- 
vision in Scottsdalc that was sensitive to the 
enviromnent.  similar to La  Tjerra.  The  focal 
point for  the  proposed Santa Fe  development was 
the  inclusion of  a state-of-the-art golf course. 
lack Nicklaus was not involved  in  the  original 
proposal. I,a 'l'ierra I,td. was sold to a consor- 
tium  known as Santa Fe County Ranch Resorts 
on September 30, 1987. The  partnership  also 
wanted to buy the Santa  Fe  Ranch, but Zannic 
Garcia would  not sell. When thcrc  was a nccd to 
find  a new name  for the proposed  subdivision, 
Lyle Anderson  came  up  with  Las  Campanas. 
Zannie Garcia was very  pleased with  that  choice 
because La Tierra  Ltd. had originally been  zoned 
for a colnnlercial building that would  look  like 
an old mission with a bell tower,  with the  bell 
tower as  the  symbol for  the  area.  'Ihe  Las 
Campanas  partnership  dissolved soon after they 
had  purchased La Tierra  Ltd. I,yle Anderson was 
left as the sole owner. Mr. Anderson  brought in 
Jack Nicklaus t o  help with  the design of the  golf 
course and this  changed the  original package 
presented to  La  Tierra  Ltd. 

On August 12, 1984, Zannie married  Eloy 
Garcia.  Mr.  Garcia had heen loreman  of  the 
Santa  Fe Kanch since 1967. They  were  married 
on horseback at the top of the hill in front of the 
current ranch headquarters. 

Over  the  years,  cows,  calves,  and  bulls  have 
been run year-round on the  raoch.  Currently  the 
Garcias run cows and calves.  The ELM has a 
significant  impact on  the ranch now because of 
the extensive  regulations. 'I'he HLM permit 
depends on the adherence  to  their  regulations on 
the 3,000 acres of deeded  land  and  wells.  Thc 
Garcias love  the  Santa Fe Ranch  and  the  ranch- 
ing life and plan on keeping the ranch to  live :tnd 
work 011 (Figs. 5.10, 5.1 I ) .  
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CHAPTER 6 
SUNSET GOLF COURSE EXCAVATIONS 

The Sunset GolI: Course  data recovery project 
was  conducted between February  and May  1993. 
It entailed  the excavalion or detailed  recording of 
six  prehistoric  and  one  historic  period  site.  Five 
sites (LA 84758,  LA  84759, LA 84775, LA 
85036, 1,A 9x861) located  along the  proposed 
West Golf  Course  were previously  idcntified by 
Southwest Archaeological Consultants,  Inc. 
(SAC) in April 1992 (Scheick and Viklund 
1991). The  seventh  site  (LA  98680) was  located 
outside the  Sunset Golf  course, in the Estates VI1 
subdivision (Post 1992). The LA 98680 excava- 
tion results will be reported i n  the Estates VI1 
section. 

LA 84758 

Introduction 

LA  84758 was originally identified by SAC: 
during  the Eslatcs 111 and West Golf Course 
inventory  (Scheick  and Viklund 1991 : 16). Exca- 
vation  was  conducled by OAS  during  March and 
April  1993.  The  site  was  originally  described as 
two artifact Concentrations with ground  stone. 
Early in the excavation it was  clear  that the site 
had heen irltensively  occupied  and the  two con- 
centrations were  within  the  salve occupation 
area. A morc  extensive  excavation than was 
originally  plamed was conducted. ‘The proposed 
data  recovery errort  outlined in the Sunset Golf 
Course treatment  plan focused on recovery  data 
from a small site  (Post  1993a). Adjustments in 
field Trlethods and research orientation acconlmo- 
dated the new findings. 

Setting 

LA 84758 was  located  in the western onc-quarter 
o f  thc Las Campanas area  where numerous 
drainages and lower  elevations  convcrge. Eleva- 
tions in the  immediate  area range between 6,400 
and 6,500 ft.  The local topography has rolling 

ridges  heavily  dissected by arroyos that drain  to 
the  southwest  and  are a major component of the 
headwaters of the Canada  Ancha. 

The site is in  a southwest-facing  cresccnt- 
shaped drainage  area. ‘I’he drainage area is 
bounded on  the  northwest and  southeast  by 
moderately  steep slopcs. The  slopes  rise up I6 lo 
25 m to a northeast-trending  ridge that separates 
two  secondary arroyo  floodplains.  The  drainagc 
area is sheltered  and  has a gentle  (8 percent) 
slope that is cut by six shallow  drainages.  The 
shallow drainages  empty  into a broad alluvial 
plain that is a major  topographic  features of the 
immediate  area. 

The  extensive alluvial  floodplain is fornlcd by 
the contluence of four secondary and tertiary 
arroyos that drain the western  portion  of Las 
Campanas.  These  arroyos flow into a secondary 
tributary of Cailada Ancha that drains to  thc 
southwest until i t  leaves the pifion-juniper pied- 
mont,  where i t  flows north-northwest  into  the 
Caiiada Ancha.  This  drainage  pattern may be 
geomorphologically  and  hydrologically  signifi- 
cant as this  contluence  collccls a ma,jor portion 
of the water and soil moving  out of the pied- 
mont.  These  conditions may have  combined  to 
provide  suitable  conditions  for a diverse  and 
abundant  riparian  environrncnt. 

Soils  consist of Pojoaque-Panky,  Rluewing, 
and Fivemile loan1 series. ‘I’hesc soils  are de- 
scribed  in  Inore  detail  in the  Contemporary 
Environment  section of this report.  Only  the 
Fivemile loam is  considered  suitable  for  irriga- 
tion  and agriculture (Folks 1975:25-26). 

Flora  is  dominated by pifion-.juniper overstory 
on the ridge top and slopes. Grasses  are sparse 
with  galleta  and  grama  observed.  Shrubs  include 
narrowleaf  yucca,  rabbitbrush,  and  prickly pear 
and cholla  cactus. Abundant in  the  arroyo  chan- 
nels is yellow matchwccd, which  often grows i n  
al,andoned I‘iclds associated  with historic  period 
homesteads. 

Pre- and Post-Excavation Description 

LA  84758 was  recorded  as two  lilhic  artifact 
concentrations  and a dispersed  chipped  stone 
scatter that covered 1,000 sq 111. Concentration 1 
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had 22  artifacts  consisting mostly of chert core 
flakes  and pieces of angular  debris. Also present 
were two metate fragrnents, a few cores,  and a 
hamrncrstone. ‘I’he second  concentration  had 17 
chcrt core  tlakes. No tcnlporally diagnostic 
artifacts were observed. It was  suggested that the 
grourld stone  artifacts  might indicate  the  presence 
of buried  thermal features. 

Excavation revealed  that  the  extent and depth 
of the cultural  deposit  was underestimated by the 
inventory. Rased on the surface  artifact distribu- 
tion the site  limits  were extended t o  123 rn north- 
south by 61 M east-west,  covering a 7,503-sq-m 
area  (Fig. 6.1). 

The  northern 8?bhy-40-111 portion of the  site 
was on the moderate  to steep slope of the drain- 
age area and  gravel and cobble ridge slopes. This 
area had a dispersed scatter of 29 pieces of 
chipped  stone  debris  that reflected low  intensity 
raw rnatcrial reduction.  This assemblage was 
sirnilar to othcr  chipped  stone scatters on gravel 
slopes that may be from  the  Pueblo period  and 
not neccssal-ily contemporaneous  with the m i n  
cultural deposit. 

Excavation  yielded a complex  multicomponent 
cultural deposit that was estimated to  cover a 
350-sq-m area in the southern one-third of the 
site.  Excavation focused on  the central  and 
densest  portion  of the  cultural deposit,  and 103 
I-by-l-m  units  were excavated  within  a 20 frl 

north-south by 9 m east-west area  (Figs.  6.2, 
6.3). Excavation yielded 12 thermal or process- 
ing  features, concentrations of fire-cracked rock, 
a probable pit  stl-ucture,  a  cultural deposit that 
was 15  to  90  cnl  deep, and an artifact  assem- 
blage consisting of 1,163 pieces of chipped 
stone.  45  ground  stone  artifacts,  and 18 pieces of 
nonhuman  bone. 

The  limits of the cultural  deposit  were dctcr- 
rrlincd by placing auger tests and  eight  l-by-l-rn 
units outside  the  main excavation area.  One of 
the excavation  areas  yielded a rock-filled  hearth 
(Feature 13) 10 m  south of thc main excavation 
area.  Feature 13 was not  associated with an 
artifact concentration  or  the  dark-stained cultural 
fill. ‘These indicators suggest  that it is a  separate 
occupation  component. 

Excavation Methods 

Site  limits were defined by pintlagging the 
surface  artifacts.  Once  this was completed, a grid 
system was  superimposed  across  the  site.  The 
surface  artiracts were  collected  in 2-by-2-m 

units. ‘I’he area with thc highest density  artifact 
concentration was selected for  excavation. 

A 3-by-S-m  area on a gentle east-facing slope 
along a shallow erosion channel was selected  and 
gridded into I-by-1-111 units  (Grids 7 I -7SN193- 
ME). These units  were  excavated i n  two IO-cm 
levels.  The units  closest to the erosion channel 
had 1 0  CTll or less of cultural  fill. As excavation 
moved upslope t o  the  west,  the  cultural f i l l  was 
heavily  charcoal-stained.  contained artifacts and 
tire-cracked rock,  and was more  than 20 cnl 
deep. To ascertain  the extent of the  dark, cultural 
deposit, a 2-by-3-111 area was added  to  the  west 
and  excavatcd to 20 cm  below  the  modern 
ground  surface (Grids  73-7SN/91-92E).  The stain 
continued  farther  upslope,  and a 1 -by-4-m  area 
was excavated to define thc westem  extent  of  the 
stained cultural  deposit  (Grids  74NM7-90E). 
Additional I-by-l-m  units  were excavatcd t o  the 
north showing that the  cultural  deposit extended 
to at lcast Grid 8SN/93E. 

The limit of the  cultural  deposit  was not 
reached to the north and  west, so the  excavation 
area  was expanded  to  define  the  cultural  deposit 
limit and cxposc subsurface features. All  fill  was 
excavatcd in IO-cni levels and  screened  in  all  but 
28 units.  Arbitrary levels were used because 
breaks  in the natural stratigraphy were difficult 
to  define  due  to  the permeability of the  sandy 
soil.  The 28 units  that were not  completely 
screened bordered  excavation  areas  where a 
uniform  deposit of top soil above  the  cultural 
deposit  could be defined  and  removed as over- 
burden. Screening of  the f i l l  from these  units 
was resumed when  Stratum 2 (the  cultural  dcpos- 
i t )  was reached. 

Vertical  control o f  the  excavation  levels was 
maintainedusing strategically  located daturns. All 
elevations were  relative to a  point  designated as 
5.0 rn. Combining  arbitrary level designations 
arld relative site elevations  allowed  for  compari- 
son of the vertical distribution of features and 
artifacts  across the site. 

Features were  excavated by first  stripping  the 
surrounding area  until the  feature  outline was 
exposed. A cross  section of the  feature  was 
excavated to expose  the fill profile.  The  profile 
was examined for  stratified  deposits  and  for  the 
best contexts  for sarx~ple collection.  Feature  1, 
the  remains of a pit  structure,  was excavated in 
1-by-l-m units. ’Two arbitrary levels  were  used 
as control  for removal of the feature fi l l ,  The 
lower 10 to 12 cm  was treated as  floor fill. 
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Figure 6.2. LA 84758, main  excavation  area showing feature locations. 
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Stratigraphy 

Four  stratigraphic levels wcre defined by cxcava- 
tion  or  auger  tests.  These levels  represent  post- 
occupation  deposition  (Stratum I),  the  main 
cultural deposit  (Stratum 2), a  transition from  the 
cultural deposit  to thc rloncultural stratum (Stra- 
turn 2 / 3 ) ,  and  a noncultural  nlakrial-bearing 
stratum  (Stratum  3)  (Fig. 6.4). 

Stratum 1 was the loosc, sandy loam top soil 
that occurred  throughout the  excavation area, 
except in the southeast portion  where  therc was 
an erosion  channel.  Stratum 1 was from 0 t o  SO 
crn thick.  The deepest soil deposits were i n  the 
north  portion of the excavated area. Deposit 
thickness  decreases from  north  to  south.  Stratum 
I contained cultural  material from the latest 
occupation of the site and  the main cultural 
deposit  (Stratum 2 ) .  Features 2 ,  3, and 13 were 
excavated  into  Stratum 1 suggesting that they 
were  from a later occupation. 

Stratum 2 was an unstratified,  gray-brown t o  
dark  gray-brown,  rnottlcd, loose  sandy loam that 
was rulatively homogeneous in color and texture 
and was geomorphologically  similar  to Straturn 
1. The distinctive stained soil color remains from 
large  aniounts of  ash and  charcoal generated hy 
the use  and  maintenance of the t h c n a l  features 
and  the  apparent  burning of Feature 1 .  Charcoal 
flecks  were rare and soil samples  taken from the 
featurcs  yielded very low charcoal counts. 

Stratum 2 occurred  throughout the excavation 
area  as  a 15 to S O  cm thick  layer.  Greatest 
thickness was fOUTld ill the  north h 111 o f  the 
excavation  area  where i t  was capped by a by 40 
to 50 C T ~  layer of Stratum I .  An early  occupation 
is indicated by a thicker deposit with artifacts 
and fire-cracked rock X0 cm  below the modern 
ground  surface in Grids  87-88N/91-93E and 89- 
90N/92-93E. ‘I’his level  occurred  between 3.85 
and 3.05 below datun1--20 to 40 cm lowcr than 
the  occupation levels encountered  in  the southern 
three-quarters of the excavation area. Strati- 
graphically there are no soil tcxture  or assem- 
blage content  differences between  this  carly level 
and the  later occupation levels  within  Stratum 2. 

Stratum 2 was  thinnest  in  the  south  half of the 
excavated area. I n  Grids 7 l-7SN/93-95E the 
cultural  deposit occurred imrnediately below  the 
surface and was 10 to 15 cm thick. This area is 
on the western edge of a  shallow drainage chan- 
nel, which has reduced the thickness of the 
deposit.  Stratum 2 i s  a combination of fill from 

the pit structure and  the  resultant use of the pit 
structure. 

Stratum 2 in the  central portion of the  excava- 
tion area  had  variable thickness. ‘I‘he area be- 
tween Grids  78N  and 84N had the  densest cultur- 
al deposit as well as six thermal features.  The 
deposit has mixed primary and secondary discard 
from extramural  activities associated  with  the pit 
structure  occupation. and perhaps  reoccupations 
from the  same  general  period. Fire-cracked rock 
was  most abundant i n  this  area, and ground  stone 
artifacts were  associated  with  at least two fea- 
tures. 

Overall,  Stratum 2 was a mix of fire-cracked 
rock, chipped stone i n  densities ranging from I 
to 30 per sq m ,  scattered  ground  stone  artifacts, 
and  occasional flecks of  charcoal. E ICV~IJ  of the 
14  features were  excavated  into  Stratum 2. and 
charcoal-stained  fill from these featurcs has 
contributed  to  the  dark  color  of  deposit. 

Stratum 2/3 was a transitional  soil layer be- 
tween  the dense cultural  layer and  the underlying 
noncultural  material-bearing soil (Stratum  3). 
Stratum 213 was mottled  brown, loose sandy 
loam mixed  with decreased  numbers o f  artifacts 
and  fire-cracked  rock and  root and insect intru- 
sions.  Rather than a cultural  deposit,  Stratum  2/3 
exhibited  downward  rnovenmt of artifacts  and 
charcoal-stained  soil frorri the  overlying  Stratum 
2 .  No features were  found i n  this layer.  This 
stratum was observed  throughout the excavation 
area and  was 10 t o  40 cm thick. 

Stratuln 3 was yellow-brown  to  brown sandy 
alluvium with occasional lenses of  gravel and 
coarse-grained sand  underlying thc site. C‘alcare- 
ous deposits  occurred 011 pebbles  and i l l  the soil 
as the depth o f  excavation  increased.  Stratum 3 
was reached  in all auger tests. ‘ h e  auger tcsts 
indicated that i t  was  at  least 50 c ~ n  thick  and  as 
nwch  as 70 cm thick around  the  excavation  area. 
This was the noncultural  material-bearing dcpos- 
it; at which point, excavation  was halted. 

Feature Descriptions 

Fourteen features were identified by the  excava- 
tion.  Thirteen  features  were completely  excavat- 
ed.  Feature 14 was defined in the cross section 
of  an excavation  unit wall.  The  feature  types 
included a pit  structure,  one irregular-shaped pit, 
threc fire-cracked  rock-filled pits,  two basin- 
shaped pits associated  with fire-cracked rock, 
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Feature - 
10 

11 

13 

14 

79fii90-91E Possible hearth 

I heaih 

78W92E Hearth 

Shape  Dimensions 

Irregular  shape  with 55 cm N-S. 
sloping  sides  and  basin 77 cm E-W. 
shaped  bottom 37 cm deep 

Roughly circular with 53 cm ?I-S 
sloping  sides and basin 52  cm E-W 
shaped  bottom 16- 18 cm deep 

Oval-shaped with M) cm 1 - S  
seep]?  sloping rides 45 cm E-W 
and an irregular  bottom 7-15 cm deep 

Oval-shaped with 80 cm U-S. 
sloping  sides  and  a 60 cm E-W. 
fairly flat bottom 25 cm deep 

Appears  to be oval with 30 cm Y-S: 
a basin-shaped  bottom E-W unable to 

ascertain: 
10-10 cm deep 

Matrix 

Mottled brown-yellow sand! loam 
with a dark brown 10 black center 

Fine  dark  sandy loam with  roots 

Probably  redeposited  sandy loam 

Very  dark gray ish hi own sand M. it!) 
abundant  FCR  and  charcoal  stained 
cobbles 

Darkly  srainrd sand!: loam with  FCR 
in fill 

Cundition 1 Artifacts 

Intact Yone 

1 
Intact 

Intact 

I 
Intact 

Samples 

Flotation 

Flotation 

Flotation 

Flntation 

F lo t a tm 



poorly deflnec 
wall area 
iposslble entt 

modern  ground €3' I 
I 

: surface 71N 
1 I I 

1-i probable occupatlon I 

Figure 6.6. LA 84758, Feature 1, plun view and profile. 
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Figure 6.8. LA 847.58. Plan view and profile Of Feature 2 (top); plan view and profile of Feature 7.3 
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Figure 6.11. LA 84758, Feature 14, profile. 
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Figure 6.12. LA 84758, Feature 4, plan and prqfile. 
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Fiwrre 6.15. LA 84758, Feature 7 and 8, plan view and profile. 

Figure 6.16. LA 84758, Feature 10 and 17, plan view and  profile. 
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Figure 6.20. LA 847.58, Feature 3, plan view and profile. 
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yielded no  charred  economic plant  remaills. 
Artifact dcnsities associated  with  these  features 
were  low  compared to feature  areas  from  lower 
portions of  Stralurrl 2. 

Two  features, 4 and 9, were pits associated 
with fire-cracked  rock concentrations  (Figs. 
6.12-6.14). These were oval shaped  with  moder- 
ately to steeply  sloped walls. A small amount of 
fire-cracked  rock  was recovered from within  the 
features. A scatter of fire-cracked  rock  extended 
from I t o  2 m  northeast of  the features  within a 
-75 to I-111-wide area.  The fire-cracked rock 
concentrations may remain from  cooking  or 
stone  boiling.  These features  contained  dark 
charcoal  stained fill.  Fcature 4 fill contained nine 
pieces of chipped stone, including  seven core 
tlakes,  one biface tlakc,  and one piece of  angular 
debris. Both features are associated with high 
artifact density areas.  Features 4 and 9 arc 
similar to the pits filled with fire-cracked rock, 
except that Features 4  and 9 were  cleaned out 
and possibly  rcuscd. 

Five features, 7, X ,  I O ,  I I ,  and 12, were 
basin-shaped pits  (Figs.  6.15-6.19).  These fea- 
tures  were located in  the  south-central and 
southeast portion of the  excavation area  at  a 
stratigraphic level consistent  with the  pit stumuc- 
ture  occupation.  The  features ranged in size from 
50 to  77  cm  long, 37 to 55 cm  wide,  and IS to 
30 cm  deep.  The  feature fill  consisted of dark 
stained sandy loam, an occasional  fire-cracked 
rock,  and few  charcoal  flecks. Feature 8 fill had 
a light  deposit of ash  and a few flecks of char- 
coal.  No  artifacts  were recovered from within 
the  features, but  they  were  associated  with 
lnodcratc l o  high  densities  of  chipped  stone 
debris and ground  stone  artifacts.  Feature 10 had 
a  metate  resting along  the west edge.  Feature 12 
had a one-hand rr1a11o resting along the southwest 
cdgc.  Thc presence of complete  ground  stone 
tools associated with these  two features suggests 
they wel-e used i n  plant processing.  Flotalion 
samples collected from  the  five features  yielded 
no charred  economic plant  remains. 

Feature 3 was a large,  shallow,  irregularly 
shaped stain.  The  southwestern  portion of the 
stain  was  defined as a possible pit that was 12 
cnl  deep.  Northeast  of  the pit is the shallow (6 
cnl  deep)  stain  (Fig.  6.20).  This  feature covered 
a 2.24 n1 north-south by 1.3 111 east-west  area. 
The soil was a mottled, charcoal-stained sand, 
No  artifacts  were recovered from within the 
feature,  but thc surrounding  area had a low 
artifact  density.  Feature 3 is stratigraphically 
related to  Feature 2  and  together  they rnay 

represent a later occupation of the site. 
The fourteen features rcprescnted a wide range 

of processing  and  consurnption  associated  with 
residential and limited  activity occupations.  The 
cluster of features  near Feature 1 arc the best 
evidence for a residential occupation in the Las 
Campanas area.  Feature 1, the pit structure.  is 
comparable t o  pit  structures recently excavated at 
Tierra  Contenta  near the Santa Fe Airport 
(Schmader 1994). Thc  Ticrra  Contcnta pit struc- 
tures  were  shallow,  had few internal features, 
and were  associated  with low nuumbers of exrra- 
mural hearths.  roasting  pits.  and  general  purpose 
pits. T,ow artifact  counts  from  the  l’ierra Con- 
tenta sites suggest  that  they wel-e occupied  for a 
shorter  duration  or that T,A 84758 was  reoccu- 
pied numerous  times,  perhaps for longcr  periods. 

Occupation subsequent t o  the pit  structure 
abandonmcnt  arc rcprcscntcd by the  three pits 
filled  with  fire-cracked rock,  Features 2 ,  3 ,  and 
14. These features are formal processing  featurcs 
that may have been  used during  short-term 
logistical foraging and hunting  forays  from 
residential  sites  located outside  the  Las  Cam- 
panas  project area.  Rock-filled pits are conlnlcui 
on late Archaic  period sites from the Cochiti  area 
(Chapman  1979). 

Artifact Assemblage 

The excavation  recovered 1,  I92 chipped stone 
and  41 ground  stone  artifacts.  Eighteen  faunal 
specimens were  recovered  from six proveni- 
ences.  The assemblages arc  divided  into  two 
broad  spatial proveniences: the site  scatter  (Area 
1) and the  main excavation area (Area 2 ) .  Within 
Area  2 the  analysis  focused on artifacts  recov- 
ered from within  the  excavation area as shown in 
Figure 6.3. Four  corr~poncnts  within  Area 2 were 
defined  for  the  lithic  artifact  analysis using 
spatial criteria.  Component I includes  Grids  70- 
79N/X5-95C. Component 2  includes Grids 80- 
86N/XS-9SE. Component 3 includes Grids 87- 

same grids as Component 3 ,  but is restricted to 
Levels 5-10. The  fornlulation of these internal 
components  within Area 2 is partly judgmental. 
It is an attempt to  partition a  relatively complex 
distribution of artifacts and features  into  compo- 
nents that can be  cornpared for  differences in 
artifact  type or attribute  frequencies.  Differences 
may reflect division of the occupation  area  into 

90N/88-9SE,  Levels 1-4. Con1po11Wt 4 has the 
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work spaces or they may reflect overlapping 
evidence from temporally  discrete occupations 
that resulted from a different subsistence  strategy 
and technological organization. 

Chipped Slnne Artijilcts 

The  1,192  chippcd  stone  artifacts were  recovered 
from  surface and  subsurface locations.  The Area 
1 sample of 28  artifacts comes  from  surface 
locations peripheral to Area 2. The majority 
(1,099) of the 1,164  artifacts  from Area 2 were 
from  Components 1-4  within  the  main  excavation 
area. 

Area 1. Twenty-eight  artifacts were  recovered 
from Area I grids. All grids were north o f  Area 
2. The chippcd s tow artifacts werc all debitage 
including  angular  debris,  core flakes. and biface 
flakes. A wide  range of raw materials  were  used. 
including  chert.  chalcedony,  obsidian,  basalt,  and 
siltstone  (Table 6 . 2 ) ,  

Ruw Matuinl Sdectinn. Raw  materials  were 
dominated by  locally  available chert; 59 percent 
were fine-grained, X percent  were  medium- 
grained, and 1 percent  were  coarse-grained. All 
of  the material textures can bc found i n  the local 
material and all were  commonly used.  Nonlocal 
materials  included obsidian and  basalt. These 
materials  originatcd in the gravel dcposits along 
the  Rio  Grande  or fro111 the  south slope of the 
Jetnez Mountains.  Obsidian  and basalt usually 
occur i n  low frequencies on 1,as Campanas sites. 

Debitage. All artifacts from Area 1 were core 
reduction or tool production  debitage.  Core 
flakes  were  the main artifact  type and can be 
described in nwre  detail.  The biface  flakes 
primarily were o f  obsidian  and were  concentrated 
northeast i n  Area 1. They  appear to be  frorn  a 
single,  short  occupation. 

The  core  flakes exhibited attributes of carly or 
middle  stage  core  reduction.  These  attributes 
include a 60 percent occurrence of dorsal cortex, 
a predominance (9s percent) of dorsal  scar 
counts of three  or  less. a high  percentage ( X 0  
percent) of whole  core  flakes,  and 65 percent of 
the  assernblcge  having  cortical or single-faceted 
platforms.  Wholc  core flakes  had a mean length 
of 40 m m ,  a  standard  deviation of I4 r n m  and a 
range of 24 t o  65 mm: a mean  width of 39 mm, 
a  standard deviation of I8 nu11 and a range of 13 

to 87 m m n :  and a meat1 thickness of 1 I Inn. a 
standard deviation of 5 rnm and a range of 6 to 
23 n m .  The  core  tlake dirrlensions suggest that 
a wide range of debitage was prcduced.  Medium 
t o  large,  thick,  blocky  tlakes  wcrc the most 
comnon  by-product. ‘I’his pattern is consistent 
with  early or middle stage core  reduction. 

Arca I chipped  stone  represents a dispersed 
distribution of core  and  biface  reduction  debi- 
tage.  The rnain focus is on early 01: middle  stage 
core reduction of local material.  The local mate- 
rial  was  probably  ohtaincd froin  the gravel  hill 
slopes along  the northern  site lirnil. The  scattered 
distribution  suggests that the  debitagc  was left 
from many occupations,  rather  than as debris 
from material procurement related to  the  Area 2 
occpation. If Area 2 material procurement  or 
testing did  occur on the  slopes,  higher  artifact 
counts would be expected given the length and 
intensity of thc occupation. The obsidian hiface 
flake cluster in  Area 1 suggests that raw  material 
procurement  and  reduction were  not the  only  low 
intensity activities  conducted i n  Area I .  

Area 2. A total o f  1 ~ 164  chipped stone  artifacts 
were  recovered from Arca 2. Of these, 1,099 
werc rccovcred from Cornponcnts  1-4  within  the 
main excavation arca. Tahlc 6 .3  shows the 
distribution of artifact type by material  type for 
Componcnts 1-4. Samples  from Conlponents 1-4 
are  described  and  compared. 

Raw Mutprial S d d o n .  All chipped  stone  as- 
semblages from  Components 1-4 were dominated 
by locally available  chert.  Obsidian  was  the 
second  most common raw  Inaterial; lowcr  frc- 
quencies  or‘quartzitc and  chalccdony arc  prcscnt. 
The  occurrence of 29 cores,  some of which were 
exhausted,  and a low  percentage of core  flakes 
with 60 to 100 percent  dorsal  cortex  indicates 
that some of the chipped  stonc raw materials 
were  obtained from nearby sources.  Obsidian 
only occurred  as  debitage  and  tools,  indicating 
that it was brought to the  site in finished  or 
substantially  reduced form.  Obsidian also had  the 
highest  percentage of bifacc  flakes, indicating 
that it was uscd more  for biface tool production 
than  the other raw materials.  The raw  material 
selection  was  consistent  for all components 
suggesting no change in source  or  focus of lithic 
technology between  the  components. 

Consistency in raw  material selection  is  also 
displayed by the material texture  distribution. All 
components  have a mjor i ty  of  medium-grained 
materials; Component 2 exhibited  almost  equal 
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Table 6.2. LA 84758, Area 1, Artifact Type by Material Type 

Table 6.3. L A  84758, Inside Main Excavation Area, Artifact Type by Material Type by Component 

88 Las Campanas dc Santa Fc 



23 I 

I I 

3 3 
7Y.7 
68 .8  100.0 

2 . 2  2.2 
33.3 

. .  

Sunset Golf Course Excavations 8Y 



frcquencics o f  fine and medium-grained  materi- 
als.  This raw material texture frequency distribu- 
tion suggests use o f  similar  source materials 
across  components and  little  differentiation in the 
use of fine  and  medium-grained local materials. 

Debitage. Debitage from core reduction and 
bifacc manufachm makc up the  vast  majority of 
the chipped  stone assemblage from all compo- 
nents (95 to O X  percent of each  sample). Within 
dehilage,  core flakes consistently  were  the  most 
abundant  by-product.  Percentages ranged from 
68 percent in Component 4 to 80 percent in 
Component 3.  Therefore,  core flakes are  the best 
indicator of the reduction strategy. 

Figures 6.21-6.26 show  the  attribute  distribu- 
tion  for  dorsal  cortex  percentage,  dorsal  scar 
counts,  tlake  portion, and  whole tlake  dimcn- 
sions.  Close similarity in  the  distributions  are 
shown  for all components  and  attributes. 
Cortical/noncortical  core  tlake  ratios  ranged from 

2.3: 1 for  Conlponent 1 to 3.9:  I for  C:omponent 
4. ‘I’hese relatively  high ratios indicate  that cores 
were extensively reduced. Dorsal scar  counts 
partly support  the  dorsal cortex pattern.  Roughly 
equal proportions o f  flakcs have 0 to 1 dorsal 
scars and 2 to 4 dorsal  scars.  Just as  Area 1 had 
a  high  percentage of whole  core flakes, Compo- 
nents 1-4 show a  much higher  rate o f  core  flake 
breakage. Whole  core  tlakcs  arc  from 40 percent 
of the Component 3 sample to 47 percent of the 
Component 2 sample. As core reduction  pro- 
gresses,  more  broken  flakes  are  expected as the 
flakes become thinner and less resilient. Arlolher 
strong pattern is the core flake ditrlcnsions. Mean 
dimensions by the most abundan( material types 
are  shown in Figures 6.26, 6 .27 ,  and 6.28.  
Except for the  obsidian  core  flakes, which werc 
much  sn~all than the  other material types, all 
components  were  dominated by medium-sized 
debris.  This is in contrast  with  other  Las 
Campanas  assemblages,  including  the LA 84758, 
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Figure 6.21. LA 84758, Componeiti 1-4, Core Flake  Dorsal Cortex Percentages. 
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Figure 6.22. LA 847.9, Components 1-4, Core-Flake Dorsal Scar Counts. 
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Area 1 assemblage,  where  medium  to  large  core 
flakes predorninate. The smaller core flakes 
within  Area 2 reflect more intensive reduction, 
and perhaps, smaller raw material  size. 

Biface flakes  occur in low nuIrlbers in all 
components.  Chert  and  obsidian were the prima- 
ry  materials  used in  biface manufacture. Compo- 
nents 2 ,  3 ,  and 4 exhibit a higher percentage of 
chert  over  obsidian biface  flakes. Component I 
shows a slightly  higher percentage of obsidian 
over  chert, while Component 4 has an unusually 
high  percentage of  biface  flakes  (19 percent). 
Because of the small sample sizes the importance 
of these differences  are difficult to  determine, 
‘Typically, the  biface  flakes  are smaller  than core 
flakes, I ~ v e  almost  no  dorsal  cortex, and  exhibit 
greater dorsal scar counts. 

Cores. A  total of 29  cores  were recovered 
from Area  2 (Table 6.4). Twenty-seven cores 
were from Components I ,  2, and 4. Component 
3 did not  have  any cores.  The  great majority of 
the cores were chert, rctlccting  the  abundance of 
chert debitage. Material texture  distribution was 
also very similar  to  the  debitage: I 1 wcrc  fine- 
grained,  13 were  rnedium-grained. and 3 were 
coarse-grained  cores. 111 general, the I X multidi- 
rectional cores reflect an cxpcdierlt or  core  to 
flakc reduction tra,jectory. Unidirectional  cores 
tend to be thinner than  multidirectional cores, 
suggcsting a more  tabular parent form, rather 
than  a more  systematic reduction  sequence. 
Cores display  a wide  dimension range: mean 
length is 66 m m ,  standard deviation o f  23 nim, 
and  a range o f  28 to 125  ~nrn; meall width is 5 I 
m n ,  standard  deviation of 19 nun,  and a range 
of 22 to 89 mm: and mean  thickness is 34  mm, 
a standard deviation of 13 m n ,  and a range  from 
15 to 61 lmn. A wide  size  range  indicates that 
minimally  reduced cores and exhausted  cores 
were discarded.  The tendcncy  toward a small to 
medium size corc,  however,  suggests intensive 
reduction of the local raw material. 

Utilized Flukes. Utilized flakes  were recovered 
from  Components 2 and 4. ‘The utilized flakes 
are  chert  and  obsidian. 

FS 148 was  recovered  from  Grid  86N/92E, 
Level 5 ,  41 to 50 cln below  the modern ground 
surface. It is a  lateral portion of a  red chert core 
flake. An 1 X-mrn-long margin exhihits unirnargi- 
nal retouch  and unidirectional  wear. The  edgc is 
convcx and the edgc angle is 65 degrees.  The 
artifact was  probably used for scraping. It mea- 
sures  46.4 n m  long by 15.8 mn wide by 7.5 

nun thick. 
FS I86 is a  medial  portion of  an  obsidian  core 

flake recovered from  Component 4, Grid 
88N/92E, Level 5 ,  4 1 -SO cm below  the modern 
ground surface. The partial edge  exhibits birnar- 
ginal retouch. ‘I’he edge  is  sinuous  and  measures 
8.3 nu11 long.  The  edge  angle  is 30 degrees. ‘ h e  
artifact measures 9 .3  mn long by 20.5 nun wide 
by 2.6 n m  thick. 

Eurly Stage H$UCP. FS 156 is an  early  stage 
biface  recovered from  Component  2.  Grid 
85N/94E, Level 4, 31-40 cnl below  the  modern 
ground  surface. It is made  from lnossv chert. 
exhibits a thick undulating profile, and measures 
43.6 mm long by 27.3 ~ r m  wide by 14.6 rnm 
thick. 

B@ce Frugments. Five  obsidian  biface  frag- 
ments  were reco,vered  from  Components 1 and 
4.  These  artifacts  appear to be  temporally u11- 
diagnostic blades, tips,  or basal portions of 
projectile points. 

From  Component  1, FS 122, PS 190, and FS 
280 were  recovered. FS 122 i s  the rncdial por- 
tion of a triangular blade projectile  point. It has 
a  plano-convex cross section  and straight  edges. 
The bifacial retouch is diagonal  and  parallel.  The 
edge is slightly  serrated as though  platform 
preparation was completed but flake removal was 
interrupted by the projectile point  breaking. Tt 
measures 19 mm long by 13 mm wide by 4.1 
mm thick. It  was recovered  from the activity 
area  east of Feature I that contained a mixed 
trash dcposit and  Features 7 and X. 

FS 190 is the  tip  from ;I triangular bladc 
biface. ‘I’he tip  is not blunted,  indicating that it 
was n o t  broken by impact.  The  tip  measures 
11.5 mn long  by 9.8 m ~ n  wide by 3.7 Inn1 thick. 
It was recovered frnrrl the floor fill of Feature  1, 
the pit  struclure in Grid  73N/89E. 

FS 28 is a basal fragment  from a n  obsidian 
biface. The base is convex  with a slight remnant 
of a broad, shallow notch.  The fragriiclit is 10.6 
mm long by I O .  1 rnm wide by 3.6 m111 thick. It 
was  recovcred from the north  limit of Compo- 
nent 1 within Grid  79N/C)lE, 10 cm  below  the 
modern  ground  surface. 

Two biface fragments  were  recovered  from 
Component  4. FS 234 is the tip of a reworked 
Polvadera  obsidian  biface  fragmcnt.  The  tip 
appears to be  from a triangular  hladc. A portion 
of the  margin was  snappcd  and had been  bidirec- 
tionally retouched.  The  tip  fragment  measures 
16.2  mm long by 14.8 m ~ n  wide  by 3.4 mm 
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Table 6.4. Core Attributes, LA 84758 

Lcngth (mm) NorttdEast; Level ‘Thickness (n1nl) Width (111111) 
Material 

74/96; SISS 66 110 I25 Multidirectional Coarse Chert 

72196; s/ss 2 5, 45 52 Multidireclional Fine Chert 

TY PC Tex1u1-e 

Chert 
.. . . . 

Fine 78/94; s/ss 13 33 48 Multidirectional i 
Quarl/,ile 

76193; L. 1 28 48 65 Multidirectional Fine Sandstone 

14195: 1.. 1 4s 66 I 6  Multidircctional Coarse Chcrr 

73/93; L.l  37 X9 125 Multidirectional Pinc 

- .. 

Chert 

Cherl 

76/93; L.2 28 40 I0  IJnidircctiunal  Medium 

74YO: L.4  48 I 3  99 Llnidirectional Coarse Chert 

12192; I..2 40 51 76 Bidircctio~~al Fine Chert 

80193: L.2 2 0 27 28 Multidirectional  Fine 

Chert 

88191; L.8 40 62 6S Multidirectional  Medium Chert 

88/91; L.7 53 68 I 2  Ilnidirectional Medium Chert 

85/93;  L.4 17 44 48 Multidirectional Fine Chert 

85194: L.4 15 21 45 Multidireclitrnal liine Chert 

86145; L.4 18 36 40 Multidirectional Pinc 

~~ ~ ~~ ~ ~~ 

Clhert 

90193; IL.7 22 30 51 Mullidirec[icmal Mediurrl Chert 

72/89; L.4 32 3 1  s4  Multidirectional  Mcdium 

Chcrt 90/Y3; L.8 22 22 32 Bidireclinnal Medium 
~ ~~ ~ ~~~~~ 

Chert 

X419 I ; L.3 26 54 7 s  1Jnidirectional Coarse Cherl 

84iY 1 ; L. 1 21 43 60 IJnidireclional Medium 

Chert 83/93; I..? 28 44 61 Unidircctional Fine 

Chert 77/91;  L.2 58 83 91 Multidircctional  Medium 

Chert 77192; 1.. 1 61 78 92 Multidireclional Medium 

Chert Xli90;  L.3 48 60 78 Multidircctional Medium 





below the  modern  ground  surface,  south of the 
main excavation  area.  The  graver has  a  triangu- 
lar  cross section  and an elongated triangular 
outline. The edges have angles  ranging belwccn 
4.5 and X0 degrees.  There is no evidencc of 
excessive wear or fracturing that would have 
ended  its utility. It is possible that it was  collect- 
ed frorn the  site  during a later  occupation, used 
as an  expedient  tool  and  discarded. It nleasures 
30 11~111 long by 13.4 mm wide by 7.1 lnln thick. 

Harrrrnerstones. Two  hanunerstones were 
recovcred  from Area 1 .  FS 4 was  recovered 
from  the  surface of Grid 6ON/9XE. It is a  tabular 
nodulc  of nwdiutn-grained chert  with extensive 
battering (on dorsal ridges.  The fragmentary 
hamrncrstone may have been broken  during use. 
I t  measures 51.4 mm long by 48 n m  wide by 
26.8 mm thick. 

E’S 208 is a red  cherl  cohblc that exhibits 
battered  ridges.  The arnount and extent of the 
battering indicate i t  was heavily used. It was 
recovered  from  outside  Feature 1 in Component 
I .  It may have been used tu maintain or  form 
grinding  tools. It measures 75.4 nun long hy 
67.9 rnm wide by 40.4 m n  thick. 

Ground Stone Artijucts 

Fnrty-one  ground  stone artifacts  were  recovcred 
from  Area 2. The  tool  types include  one-hand 
manos,  slab  and basin metates, and  undifferenti- 
ated  ground  stone.  Thc artifacts are  sununarized 
by functional class and  component. 

Manos. Eighteen whole  or fragmentary  nlanos 
were recovercd  from Area 1. Table 6.5 lists 
tnanos  according  to provenience and functional 
and morphological attributes. 

Manos  were  made from cobbles of fine, 
medium,  or  coarse  quarlzitc,  sandstone, quart- 
zitic sandstone, and undifferentiated  igneous. Ten 
manos  were  whole,  three were end  fragments, 
two were  medial fragments,  one was an  edge 
fragment,  and  two were indeterminate  fragments. 
Except  for FS 207, which was circular, the 
whole manos  were oval-shaped, usually with two 
ground  surfaces. All whole nlanos  were  one- 
handed.  The  whole manos ranged in length from 
97 to 137 mm,  in  width  from 87 t o  I 14 mm 
wide, and in thickness from 51 to 78 n m .  

The rna,jority of the tools  occur  within  Compo- 
nent 1 : fewer  occur  Components 2 and 4 and in 

Area 2 south  of  the  main  excavation  area. Within 
Component 1, four  whole and one  fragment 
occur within  Feature 1 ,  indicating use of the pit 
structurc for  plant and food processing. Four 
fragments  were  recovered  south of the main 
excavation  area within a 4-by-4-111 area  suggest- 
ing a  separate component.  Component 2 had two 
whole manos associated  with  thermal  features. 
Their association suggests plant  processing for 
Features 4  and 9. The presence of a whole mano 
and a  fragment in  Component 4 suggests  that a 
similar  range of plant  processing and  domestic 
activities  were conducted throughout  the  occupa- 
tion  span. 

Metates. Three  whole lnetates and  13 fragtrlcnts 
were  recovered from  Components 1 ,  2 ,  and 4. 
Metates  were used to process food and  raw 
materials.  Metatcs  are  indicators of domestic 
activities  that would  be expected o f  base camp  or 
residential occupations.  Metate  nlorphnlogical 
data are presented in Table 6.6. 

The metates were  made  from  quartzite, sand- 
stone,  quartzitic  sandstone.  and vesicular  basalt. 
All materials  were fine  or nlcdiurn grained, and 
except for  the vesicular  basalt, could  have been 
obtained from local cobble  deposits. I n  addition 
10 the whole metates, end,  edge,  and intcrnai 
fragments were  identified suggesting that ;I 

minimurn of seven  metates  were used at the site. 
Basin-type  metates predominate with only one 
slab  metate fragment  recovcred.  The  complete 
specimens provide  dimension  ranges of 305 to 
360 m n  long by 153 to  245  wide by 68 to 124 
nnn thick. All specimens  exhibit  evidence o f  
grinding and pecking. 

Spatial distribution o f  the  metates and  frag- 
ments show a strong association with  features. 
Two  whole nletates  and eight  fragments were 
associated with  Component I The  two  whole 
metates were  recovered  from  the  periphery of the 
feature  cluster  including  Features I O .  1 1 ,  12, and 
14.  Two metates  represented by six fragments 
were  recovered  from inside  Feature 1, the pit 
structure.  The  fragments were  lnostly clustered 
near the  interior  hearth, Feature 6, suggesting 
that domestic  activities  were conducted  inside the 
pit structure,  rather than  the rnetates being 
deposited within the pit structure  after  abandon- 
merit. A whole rnetate (FS 277) was associated 
with Component 2. Thc mctate was  located at 
the edge  of  the  Feature 9 he-cracked rock 
concentration  suggesting a functional  and  ternpo- 
ral  association. Two metalc fragments  were 
associated  with Component 4. The presence of 

Sunset Golf Course Excavations 97 



Table 6.5. LA 84758, Manos 

Table 6.6. L A  84758, Metales 
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The faunal  remains are reported hv Mid-O'Hara 
in Appendix I I .  A Mal o f  18 animal hones were 
recovered from subsurface contexts.  The  mjori- 
ty (10 of 16 fragments) of the hone was assigned 
to small, medium,  and large marnrnal categories. 
Two  identified species  were  Plains  pocket  mouse 
and mule deer. The Plains pocket  mouse  was 
intrusive  and  the  mule  deer bones may have  been 
associated  with C:ornponent 1.  S e w 1  fragtnents 
frolm all three  general  mammal  categories  were 
burned from m a t  roasting and discard of  the 
bone  into an activc fire.  Distribution o f  hone 
fraglncnts indicates  association  with Feature 1, 

Research Questions and Results 

Research questions  for LA 84758 focused on 
chronology,  occupation  history, sire function  and 
subsistence, and  regional context. The first threc 
issues are site  specific and will be addressed in 
thc following  section. Regional context will be 
addressed in  the  sy~lthctic  section. 

Survey description  providedlimited  infonnation 



on  the actual nature  and extent o f  thc LA X47SX 
cultural  deposits.  The  two low density  artifact 
scatters originally  recorded expanded  into a 
complex,  multicomponent site dating  from the 
late Archaic  or Hasketmakcr IT periods.  The 
artifact  assemblage  and fcaturc data  allow  for 
more  detailed treatment o f  the research  ques- 
tions. Chronology  can be addressed by the 
diagnostic  artifacts.  Occupation  history may be 
reflected in the  distribution of features  and arti- 
facts. Site function  and  subsistence can be in- 
ferred frorn fcature variability and lithic  artifact 
technology and functional information. 

Chronology 

No  temporally diagrlostic  artifacts were  observed 
during  the surface inventory. It  was  suspected 
that [ A  X4758  rrlight be  late Archaic age because 
no ceramics were present, but  there  were ground 
stone rragtnents. The  ground  stonc fragments 
were an indication of a more intensive  occupa- 
tion than would be  indicated by a simple chipped 
stone  scatter. Excavatiou revealed a cultural 
deposit that was complex,  dense,  mixed,  and 
cflficult  to segregate into individual components. 
Temporally  diagnostic  projectile  points were 
recovered  from  within  or near the pit  structure. 
Spatial distribution  of  features  showed some 
stratification  and  separation. Charcoal  was  not 
abundant in the features  and  the ethnobotanical 
samples yielded no  samples suitable for radiocar- 
bon dating.  This  meant that  teniporally diagnostic 
artifacts  and spatial positioning  had  to be  relied 
on  for  relative  dating of the  different compo- 
nents. 

What  is the  temporal range based on projectile 
point  typology? ‘I’wo pro-jectile points recovered 
from I,A X47SX are  similar  to the Lurnbre-Nar- 
row Base style. ‘I’he temporal  span suggested by 
Thorns (1977)  for this  style is A.D. 300 to 850. 
The dinlctlsions of FS 68 and FS 266 dimensions 
are  near  the mean for  the specimens  analyzed by 
Thorns ( I  977).  (Jnfortunately,  there  is  no sugges- 
tion of transitional forms that might  allow  finer 
telnporal distinction. FS 68 was  recovered imme- 
diately outside  Feature 1. PS 266 was  recovered 
frorn the north  end of Component  2.  This spatial 
distribution  suggests that Components I and 2 
m y  be  contemporaneous and that the pit struc- 
ture  dates A.D. 300 to 850. 

FS 185 is a  Chirnayo-Shouldered style projec- 
tile  point.  It  is  in  the  upper  quartile of the dimen- 
sion range suggested  for Chimayo-Shouldered 

projectile points by Thorns (1 977:  149).  Thorns 
(1977: 149) suggests a date range of A.D. SO0 to 
1200 based on the presence of this  style on 
Developmental period  sites. FS 85 was  recovered 
frorn Grid 72N/X8E  in the  floor fill of the  pit 
structure. 

The  date ranges suggested  for  Chinlayo-Shoul- 
dered  and  Lumbre-Narrow Base projectile  points 
translate into a possible  occupation  range of 
A.D. 500 to 800 for T A  84758, if the  span  for 
which the  two  styles temporally overlap is used. 
‘This early  Developmental period  date  range falls 
within the period with the least cultural historical 
information  for  the  Santa Fe Basin.  This  period 
is represented by an increasingly more sedentary 
settlelnent  pattern combined  with  greater  reliancc 
on  agriculture  and the production o f  p0ttel-y 
throughout much o f  the northern  Southwest. I n  
the  Santa Fe  area, there are few indisputable 
early Developmental period sitcs and none 
associated  with  a  permanent or cvcn a biseasonal 
occupation pattern. It has been suggested by 
investigators  that  a hunting and gathering subsis- 
tence adaptation  persisted into  the A.D.  800s or 
early 900s (Cordell 1979, 1989; Schmader 
1994).  Two  radiocarbon  dates  from  the A .D. 
800s and 900s from a shallow pit structure  from 
LA 54752 and an extramural hearth from LA 
54744  (Schmader  1994:92)  were associated  with 
Archaiclike  occupations.  Noearly  I~evelopnlcntal 
period  ceramics  were recovered from these 
contexts  and  the  radiocarbon  dates  were  not 
corroborated by other  methods  or cultural matc- 
rials. Until nmre sites with better-dated contexts 
from  this  period  are  excavated,  we  will  not  be 
able to differentiate  the late  end of  the  Archaic 
occupation from  the early  rnanifestations of  
Pueblo  occupations. 

Occupution History 

How many components  are represented by LA 
84758  features and  the  artifact distribution?  The 
chipped stone  analysis was partitioned  into  five 
CompOTlenk. One  component  is  defined as the 
surface lithic artifacts located outside the  main 
excavation area.  Four spatial components were 
identified within  the main excavation  area. ‘I’h e 
component  outside the main  excavation  area 
consists of at least two occupation  episodes.  The 
area at the  foot  and  on  the  slope  of  the gravel 
terrace  consisted of lithic artifact  scatter.  Thc 
majority of the  chipped  stone  originated  from 
procurement  activities and early  stage core 
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reduclion. It is  possible  that  this procurenlent  and 
early  stage reduction debris were derived  from 
the  occupations present  within  the  main  excava- 
tion  area.  However,  the scattered and  low densi- 
ty nature of the  distribution resembled the  distri- 
bution patter11 associated  with other small  sites in 
the Las Campanas  area.  The few  temporally 
diagnostic  artifacts associated  with such  diffuse 
artifact  scatters in the 1,as Campanas area  gener- 
ally dated I O  lhe  Coalition or early Classic 
periods. 

The second component  outside the main exca- 
vation area is represented by Feature 13, a rock- 
filled hearth.  This  feature i s  isolated from the 
main excavalion  area, is not associated  with  the 
dark  cultural stain of Stratum 2 ,  and  yielded  few 
artifacts.  This fealure was encountered only 5 to 
I O  CTTI below  the surface, but in an area  that may 
havc been gc(7morphologically  niore stable than 
the  main excavation  area. No date  could be 
assigned to this component,  however  the lack o f  
chipped  stone  debris  suggests that i l  remained 
from a later, short-lived foraging  episode. 

Within the main  excavation area four spatial 
analytical  units were defined. ‘Three of the 
analytical  units may be  from distinct  occupations. 
Colnponent 3 ,  which  consists of the upper 40 c111 
of the cultural deposit in the  north end of the 
main  excavation area, included  two features, a 
lower  artifact  dcnsity, and a lightly  stained 
cultural  stralurn. The  stratigraphic position 
suggests that this  component post-dates the other 
components  within  the main  excavation area. 

The  area south of Grid 88N consists  of a single 
conlporlcrlt with  the  pit structure, a  variety of 
extramural  features,  and a full cornplernent of 
chipped  stone and ground  stone tools. Artifact 
distribution maps show TI(> patterning attributable 
to  distinct  occupations.  Instead,  the artifact 
distribution resembles  a  sheet trash  deposil  from 
a single,  long-term, intensive occupation.  The 
features and  artifact  asserrhlagc  from south of 
Grid XXN constitutes  the rnain occupation  compo- 
nent. 

The mixed deposit below the upper  component 
north of Grid XXN may be the earliest  occupation 
component.  The  cultural  deposit was  heavily 
stained,  contained  an  artifact assemblage similar 
in  diversity  to the main  occupation  component, 
but  no  features  were  defined.  The  similarities 
betwcen this lower,  earlier  component and the 
main conlponent  suggests thal they were not 
separated by a great  amount  of time  and that they 
were  functionally  similar. 

The spatial and artifact  data  suggest  that LA 

84758 was  fonned by at least five  occupalion 
episodes. Because only a sample o f  the site was 
excavated, the f u l l  extent of the occupations  is 
not known.  The  close  similarity between  artifact 
assemblage and  feature  morphology within the 
main excavation area suggests  that  the  occupa- 
tions were contemporaneous within the same 
broad  period. 

Site function  can be addressed  with feature and 
artifact dala and their spatial relationships.  Direct 
subsistence  data from  LA 84758 are  limited  to 
faunal  remains. Ethnobotanical  samples  yielded 
no  charred  economic plant remains.  The  analysis 
of the  feature,  artifact,  and faunal dala  allows 
general  discussion of subsistence strategy. 

Thc main occupation cornponent  that includes 
analytical Components 1 and 2 and  the pit struc- 
ture and Features  4-12  and  14 i s  the best evi- 
dencc of semipermanent  or seasonal occupation 
i n  the Las Campanas area.  The pit structure 
contained two intramural features,  ground stone 
artifacts,  discarded  tools, and debris  from tool 
production and  core  reduction.  The associated 
activity  area contained  similar  arlifacl  diversity 
and simple  hearths and  hearths  associated with 
fire-cracked rock. Between  the  pit structure  and 
the cxlrarrlural activity  area a full  range of 
facilities and  tools remained from a domestic 
occupation. 

The  pit  structure  with its interior  features  and 
de facto ground  stone  artifacts  functioned as a 
shelter and  locus  for  domestic  aclivilies  during 
inclement weather.  The 3-rn-diameter pit  struc- 
ture had X sq m o f  floor space. which would 
accnrllrrmlate a three to  five person  nuclear 
farnily or cornmensal unit.  ‘lhe amount o f  open, 
floor space and  the subsurface construction  of  the 
floor  and wall relnnants  suggest  the pi1 structure 
functioned as more than a  sun shade.  The interi- 
or  ground  stone  artifacts,  including manos and 
metates, and  the  core  reduction and t o o l  manu- 
facture debris indicate that some processing and 
manufacture activities  occurred  indoors.  Their 
intramural  location suggcsts occupation  during 
periods of extended  inclement  weather,  though 
tools may also have been stored in the structure 
when not in use. The pit structure  with  evidence 
for intramural activities is strong  evidence  of a 
sernipermanent or seasonal occupation, such as 
would  be associated  with a logistically organized 
subsistence patlcrn (Bin ford 1980). 
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‘Ihe  extramural activity  area  with pit  features, 
ground  stone  artifacts, fire-cracked rock concen- 
trations, and core reduction debris was  the locus 
of most of  the processing and  production activi- 
ties. Ground  stone  tools associated with  hearths 
or roasting  pits suggest  that plants, seeds, and 
nuts were  an  important part of the  diet, although 
no charred  plant parts were  recovered. Pifion and 
juniper charcoal from  the  hearths indicates 
similarity between  modern  and  prehistoric plant 
communities.  Recovery of projectile points and 
bifaces from  the pit structure  and activity  area 
contexts indicates that hunting occurred  as small 
LO rnedium rnarnrnals corrlpriscd the majority of 
thc  rccovcrcd  faunal  rcmains. The few  large 
mammal borlcs may be  intrusive. since they  were 
recovered from near the surface and not in  direct 
association  with  activity areas. 

The chipped stone  artifacts recovered from 
Components 1 through 4 in the main  excavation 
area  reflected  a more generalized and expedient 
lithic  technology.  Core  tlakes with less than SO 
percent dorsal cortex and fewer  than six dorsal 
scars  predorninatcd.  Discarded cores were  snlall 
with  high  dorsal scar  counts, suggesting  intensive 
reduction or raw materials. Such abundant and 
diverse raw materials were not available  in the 
imnediate  area.  Therefore, raw materials had to 
be  obtained  along  the  Arroyo  de 10s Fri,joles or 
along  the Rio Chande.  Relatively  abundant 
numbers o f  expedient tools should occur with 
cxlcnsivc  core reduction  at  a  residential site, yet 
only  two pieces of utilized  debitage were  identi- 
fied. 1,ow frequency counl may reflect  short 
duration  use of flakes and  low  visibility  wear 
patterns  or that analytical criteria were not 
stringent  enough  to  detect wear patterns. 

Specialized  use of  obsidian was  indicated in the 
LA X4758 assemblage. All of the  discarded 
bifacially  rclnuchcd tools  were made from Polva- 
dera  and  Jenlez  Mountains  obsidian.  These small 
tools were probably brought t o  the  site: however, 
limited formal tool nxmufacture is indicated by 
the  hiface flake counts. Bifacial tools  were also 
made  from local material.  Discarded or broken 
formal  tools were not recovered,  however.  This 
dichotomy of obsidian  tools  and no local raw 
material tools  suggests that  obsidian tools were 
produced  elsewhere  and  brought to the site, 
used, broken,  and  discarded. Obsidian tools were 
then replaced  with local raw materials, which 
were  taken off-site,  used, and  not  returned to  or 
discarded at LA 84758.  This differential  discard 
pattern may reflect  a component of a  logistical 
subsistence strategy that supported  a longer 

duration occupation of J,A 84758. 

Summary 

LA 84758 is a multicomponent  site that was 
occupicd at least fivc timcs during the period 
between A.D. SO0 and 800. The  distribution of 
features and arti racts suggests that occupation 
patterns ranged rrom short-term logistical use to 
longer duration seasonal or semiperrnanent 
occupation.  LA 84758 is important  because it has 
the first  excavated pit structure  and earliest 
evidence of semipermanent  occupation o r  the 
area north of the Santa Fe Rivcr.  Thc  A.D. ,500 
to 800 date  rangc  suggests that Archaiclike 
subsistence  and  settlement pattcrns persisted into 
the ninth ccntury,  as proposed by prevlous 
investigators (Cordell  1978,  1989;  Schlnader 
1 994). 

LA X4759 

Introduction 

LA 84759  was  identified by SAC during  lhe 
Sunset Golf  Course  survey (Scheick and  Viklund 
1991:21-22).  OAS excavated lwo areas  during 
March 1993. Area 1 was discovered  during  data 
recovery  while defining  the  site  limit. Area 2 
was  relocated from  the  survey  description.  Thc 
Sunset Golf  Course treatment plan focused 011 

Area 2, but also was  applied to  the Area  1 
excavation  (Post 1993a: 15-20), 

Setting 

LA 84759 is on a  rocky escarpment  slope,  just 
below a sandstone  ledge.  The  escarpment  is 
oriented  northeast  to  southwest.  Elcvation  ranges 
from  6,450 ft at the base or thc slope to 6,510 ft 
on top of the  escarpment.  The  upper 3 to 5 III of 
the slope is a sandstone outcrop and rocky talus. 
The  lowcr slope is mixed colluvium,  gravel,  and 
sandstone  blocks that have  detached  from  the 
outcrop.  The base of the slope is deep, sandy 
loam alluvium mixed with  gravel  and  cobbles 
that have eroded  out  and washed downslope  from 
the outcrop and upper talus slope.  The  slope 
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averages  20  pcrccnl as it descends 20 m in a 100 
m distance.  This is one o f  the few rocky out- 
crops  occurring  within the project area. 

The  inmediate  area  has  two  major topographic 
features:  the  sandstone escarpment  and an cxten- 
sive  alluvial  floodplain.  The escarprnent  sepa- 
rates two of the rnain arroyos that drain the west 
portion of the  project area. 

The escarprnent consists  of loosely to moder- 
ately  consolidated  Pliocene/Pleistocerle  sedinlen- 
tary deposits of the Ancha  formation of the  Santa 
Fe Group (Spiegcl and Baldwin 1963).  This 
coarse-grained sandstonc  contains  cobbles and 
gravel  that  have been  redeposited across  the 
piedmont.  At  the  base of the Ancha formation 
sandstone  are red sedimentary clay deposits that 
are  highly plastic when  wet. 

The  extensive  alluvial  floodplain is formed by 
the  confluence of four secondary and tertiary 
arroyos  that  drain  the  western  portion of Las 
Campanas.  These  arroyos  flow  into a  secondary 
tributary of Cal’ada Ancha.  The  dominant  drain- 
age pattern is southwestern across  the piedmont. 
When the al-royo  leaves  the  piednlont  the  channel 
turns  north-northwest  into the Caliada Ancha. 
This drainage pattern may bc ~eornorphologically 
and  hydrologically significant  because it collects 
a ma-jor portion o f  the  water and soil  moving out 
of the piedmont.  These  conditions may have been 
suitable  conditions  for  agriculture in or along  the 
margins  of  the alluvial floodplain. 

Soils  consist off’ojoaque-T’anky, Bluewing, and 
k‘ivemile loam scrics.  Thcsc  soils  are described 
in  more detail in the  Contemporary Environment 
section of this repolt. Only the  Fivcnlilc loam is 
rated for irrigation and agriculture (Folks 
L 97s : 25-26) * 

The flora arc dorninated by piiion-juniper 
overstory on the  ridge  top  and  slopes. Grasses 
are  sparse with galleta and grama  observed. 
Shrubs  include narrowleaf yucca,  rabbitbrush, 
and prickly pear  and  cholla cactus.  Abundant  in 
the  arroyo  channels is yellow matchwccd, which 
often  grows in abandoned fields associated  with 
historic  period  homesteads. 

Pre- and Post-Excavation Description 

LA 84759 was originally  described  as  two  lithic 
artifact  concentrations associated with a  dispersed 
scatter  of  chert  core  flakes, a Jemez  obsidian 
flake,  and  two  cores.  There were  scattered 

sherds  of smeared indented  corrugated,  Abiquiu 
Black-on-gray,  Cochiti  Polychrome.  undifferenti- 
ated black-owwhite,  and undecorated white  ware 
pottery types.  The  artifacts  cnvcrcd a 3,500 
square rncter area.  The pottery types indicated 
discontinuous  occupation bctwccn A.D.  1325  and 
1 600. 

Reexamination of T,A X4759 revealed two 
distinct  artifact conccntrations within  a dispersed 
lithic  artifact  scatter (Fig. 6.28). The  artifacl 
concentrations contained  sherd and lithic arti- 
facts. The site  covered  a  1.750-sq-rn area,  which 
was about one-half of  the  reported  inventory 
size. The  two  artifact  concentrations were desig- 
nated  Area 1 and Al-ea 2. Excavation focuscd on 
the artifact concentraticms. 

Area 1 was a small artifact concentration 
within a larger artifact  scatter defining the south- 
ern site  limit. The artifact scatter covered an a 
29-by-24-m area.  The  artifacts  were located 
between the upper talus  and lower,  sandy  collu- 
vial dcposits.  Excavation and surface  collection 
of Area I yielded 55 pieces of chipped  stone, 5 
pottery sherds,  and I one-hand mano. 

Area 3, was a sherd and lithic  artifact scatter 
and  artifact  and  feature  concentration that was 
confined  primarily to  the  middle and upper 
portions of the  talus slopc. The  artifacts  were 
mixed  with  the  sandy clay,  cmmbling  sandstone 
and cobbles, and gravel that eroded  out  of  the 
sandstone. A total of 40 lithic  artifacts  and 100 
sherds of Classic  period pottery  types wcrc 
recovered. ‘I’he artifacts  wcrc associated with  two 
features and  nulnerous small charcoal  stains on 
the upper talus slope. 

Excavation Methods 

The site  and  artifact concentration  limits  were 
defined by  pinflagging the surface altifacts.  Once 
the  site limits were defined, a north-south base- 
line was  established at 30-m intervals, and 
excavation units  were established tied to  the 
baseline. 

Area 1 had a 6 m north-south  by 4 In east-west 
excavation  area  that  was  placed within  the  dens- 
est and upslope portion of the  artifact  concentra- 
tion. The northeast  comer o f  the excavation  arca 
was I IOND6E.  The  excavation  area  was  surface 
collected and the 5 crn of loose top soil was 
removed i n  2-by-2-111 units  to  expose soil  chang- 
es or rock alignments and to track the  artifact 
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distribution.  Artifact  counts and  types  were used 
t o  select units  for  deeper  excavation. 

Grids  108N/94G and 108N/96E each yielded 
I O  lithic  artifacts. A 2-by-2-111 unit  including 
those grids  was excavated i n  I-by-1-111 units to 
the bedrock  or  into  noncultural  fill.  The crumbly 
sandstone  bedrock was encountered I O  CIII below 
the surface  slrip  within this are:]. No artifacts 
were recovered  from the 10 cm  level, so excava- 
tion was halted. 

The Area  2 excavation  area was an 8 m north- 
south by 6 m east-west area  that  included Grids 
142-150N/95-100E. Area 2 excavation  area was 
surface  stripped in  2-by-2-m  units  removing the 
loose, rock-gravel top soil. Charcoal flecks and 
stained and oxidized  soil occurred i n  the western 
half of the  excavation  area. 

A 2-by-2-111 unit  with 147N195E  as the  north- 
east corner  was excavated i n  I-by-1-m units. 
hxcavation of one I0-cn1 level revealed  a  burned 
area of oxidized  clay,  charcoal,  and stained  soil 
mixed with  sandstone  and fire-cracked  and 
unaltered cobbles.  The excavation unit was 
expanded 1 m to  the  north and  excavated to 20 
cn1 below the  modern  ground  surface exposing 
most of a  rock  concentration that was designated 
as Feature I .  

Feature I was  a  collapsed rock  feature mixed 
with charcoal and hurncd soil and  sherd and 
lithic artifacts.  Excavation exposed and defined 
I50 to 200 fractured and intact cobbles. Excava- 
tion  followed the slope  contour, which  was 
rnoderate to  steep.  Once the outline was defined, 
the  feature was mapped,  profiled,  photographed, 
and described. A 1-by- I-m unit  was  excavated 
below the  rocks TO expose the feature i n  cross 
section  and detelmine the  cultural  deposit depth. 
Charcoal samples  were  collected  for  radiocarbon 
dating. Soil samples  were collected for elhno- 
botanical analysis. 

Feature I indicated  that the  slope  and ledge 
may have been an activity  area or  short-duration 
living arca. Some  artifacts may have washed 
downslope  from  upper activity  areas. A 1 -by-2-m 
unit (northeast  corner of 139N/90E) was  excavat- 
ed  directly beneath the overhang rcrnnant and a 
2-by-2-m unit  (excavated  as four 1 -by-1-111 units 
with 146N/92E as  the  northeast corner) was 
located  1 1x1 west of Feature I ,  Also a 2-by-2-TII 
unit (excavated as a single unit with a  northeast 
corner  of 137NME)  was placed in the  loose 
sandy  soil that covercd the  top of the sandstone 
ledge.  These  units  were excavated in 10 cm 
levels to the  noncultural  material-bearing  soil 
Icvcl. 

The  site was transit  mapped showing  the 
excavation areas, the upper  and  lower lirnits of 
the  sandstone ridge,  and  the lirnits of the artifilct 
scatter.  The  deep  excavations  wcrc  backfilled. 
The remainder of the ai-cas were left to  be 
reclaimed naturally. 

From  the excavation it was determined that LA 
X4759 had  more  extensive cultural deposits than 
were anticipated.  Numerous  features may be 
buried  under the sandstone slabs that had col- 
lapsed from the overhang  onto thc talus  slope. 
Las  Campanas  decided that  Area 1 could be 
avoided by thc  Sunset Golf  Course  construction. 
The significant portion of Area 2 was placed in 
a protective easement  as  defined by the OAS 
project director.  The  limits were fenced with a 
single strand of wire, and the  easement  was 
plotted on  the  development plat and riled at the 
Santa Fe County Clerk’s  office. 

Stratigraphy 

A rpa 1 

Excavation  revealed  a single soil stratum.  Stra- 
tum 1 was a 15 to 20 cnl thick layer or loose 
brown  (7.5YR 5/4, dry) sand  mixed with  abun- 
dant gravel and  modcm  organic  matter.  Near  the 
bottom of the  level, the  gravel content  decreases. 
Stratum I sits on top of the  dccomposing Ancha 
formation  sandstone. Straturn 1 yielded  chipped 
stone and ceramics in the  upper S to X cm. 

Area 2 

Excavation within  Area 2 revealed three strata 
that occurred  throughout the middle and upper 
portions of the  slope (Strata 1 ,  2,  and 3) .  TTI 
addition  to  the three  area-wide strata,  four  strata 
were  observed i n  the I-by-2-111 excavation  unit 
placed under the overhang at 139N/90E (Strata 
4, 5 ,  6, and  7)  (Figs. 6.29, 6.30). 

Stratum I was the loose, dark  brown  (7.5YR 
4/4, moist)  colluvial clay sand  top soil that 
covered  the slope.  This soil is mixed  with abun- 
dant  gravel,  cobbles, and crumbling  sandstone 
slabs that had exfoliated from  the Ancha forma- 
tion  sandstone and is 10 to 15 cm thick.  This 
layer contained a mix of charcoal, oxidized soil, 
and organic loam. The  charcoal,  oxidized  soil, 
and  artifacts  were most common  in  the  main 
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portion  of Area 2. 
Stratum 2 was a compact,  blocky,  strong 

brow11 (7.SYR  4/6,  moist) sandy clay.  This 
colluvial  deposit  contained gravel.  cobbles, and 
decomposing  sandstone 10  to  30  cm  deep. It had 
the greatest depth i n  the upper  slope areas. This 
layer  was heavily  stained  with  charcoal and was 
oxidized within and  immediately ad-jacent to 
Feature I .  Artifacts  were recovered from  the 
upper IO cnl of this layer in all excavation units 
excavated below  surface  strip.  The artifact 
composition and distribution within  this  layer 
suggests  Stratum 2 was  the eroded  remains of a 
cultural  deposit. 

Stratum 3  was  a medium  to  coarse  grained, 
unconsolidated  layer  of  light  brown (7.5YR 6/4, 
moist) clay sand  with pebbles and  an occasional 
cobble. ‘I’his layer  was 1 0  to 25 cm thick  and 
overlays  the  sandstone  bedrock.  Thcrc were no 
artifacts  recovered  and i t  lacked  oxidizcd soil and 
charcoal.  Stratum 3 was a natural deposit. 

Stratum 4 was a 22 to 35 cm thick layer of 
brown  to dark brown (7.SYH 4/4, moist)  eolian 
sand mixed with plastic, moist clay. A  dense 
packrat  midden  covered  the surface of the  over- 
hang.  There  were few cobbles  and  gravel within 
the soil  matrix.  Charcoal  flecks  were sparsely 
distributed  throughout  the  deposit.  Two lithic 
artifacts  were  recovered  from Straturn 4. 

Stratum S was  a dense,  consolidated, plastic 
layer of brown  to  dark  brown  (7.5YR 414, 
moist) clay that occurred from 22 to 50 cm 
below  the modern  ground  surface. ‘There were 
no cobbles  or gravel i n  the  matrix.  Ceramic  and 
lithic artifacts were  recovered throughout this 
stratum.  Large charcoal tlecks were  sparsely 
distributed  and may have been deposited by 
rodent burrowing. A  rodent burrow was  visible 
in thc  west profile of Grid  139N/91E at the 
contact  hctwccn Stratum 4 and 5 .  ‘I‘his stratum 
was encountered  in  the three auger tests placed 
along  the  base of the sandstone. This in  situ 
dcposil of sedimentary  clay may be  suitable for 
pottery-making. 

Stratum 6  was a clean,  fine-grained,  strong 
brown  (7.SYR 4/6, rnoist) sand.  Stratum 6 was 
visible  in  the  southwest quarter o f  Grid 
139N/91E from 44 to 60 crn below  the  modern 
ground  surface.  Cobbles  and gravel were absent 
from  this  matrix. Strata 5 and 6 were  separated 
by  a lens of charcoal-stained  sandy clay that 
appeared t o  migrate  into  the excavation unit from 
the area imnlcdiatcly to the south.  An  auger test 
in  the  bottom of Grid 139N/91E revealed  Stra- 
tum 6 to be  at least SO cm thick. The auger test 

also revealed  a 16  cm thick layer of charcoal- 
stained  sand from  70 to X6 cm below the rnodcrn 
ground  surface, ‘I’he charcoal-stained  sand resern- 
hlcs hearth or roasting  pit f i l l ,  C?leaIl sand  was 
encountered  below  this  layer frorn X6 Lo 96 cm 
below  the  modern ground  surface. 

Stratum 7  was a dark, charcoal  staincd ( l0YR 
2 / 2 ,  moist) layer, 4 to 20 cm  thick, of clay  sand 
that intruded  into  Stratum  4.  The  deposit was 
basin-shaped and  appeared  to  be a  partial cross 
section of a  thermal feature. 

The  stratigraphic  evidence  from  Grid 
130N/9  1E suggested that  the  overhang  contained 
stratified  deposits  as indicated by the  two  layers 
of charcoal-stained soil. Artifacts associated  with 
Stratum 7  indicated an occupation  date  during thc 
Classic  period, which was contcmporancous with 
the cultural deposits  on  the  slope.  The  charcoal- 
stained stratum  (Stratum  7)  below  Stratum 6 is  of 
unknown  age. 

Feature  Description 

Three  probable  features  were  identified  during 
the excavation.  Two features were dal-k, char- 
coal-stained  soil lenses  exposed in the excavation 
of Grids 139N/90-9lE. Only small portinns  of 
these features  were  exposed ill lhe excavation 
profile or ill the  auger  test.  Feature I was cn- 
countered on the slope,  was 90 percent excavat- 
ed, and  can be described  in  greater  detail. 

Feature 1 

Feature I was a  fire-cracked rock,  cobble.  and 
charcoal concentration (Fig. 6.31). It was on the 
midslope portion of Area 2 within  Grids 146- 
14XN/94-95E.  There was no indication o f  Fea- 
ture 1 on  the  surface.  The rnidslope  area was 
covered by Straturn 1. 

Feature 1 measured 2 m long north-south by 
I .5 111 east-west (Fig.  6.32).  Feature  limits  were 
defined by  the extent of the  fire-cracked  rocks, 
cobbles,  and stained soil. It is  possible that the 
rock was formerly  contained within  a shallow, 
oval-shaped pit,  but  no  definite  pit  limits  were 
evident.  The  distribution of the  rock  debris  over 
the 3-sq-m area  resulted from  deflation  and  water 
and slope  erosion. 

The  feature soil matrix was a 12 to 30 cm 
deep,  dense,  plastic clay  sand similar  to  Stratum 
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Figure 6.31. LA 84759, plan view and profile of Feature 1. 
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Table 6.7. LA 84759, Area 2, Pottery Types by Vessel Form and Portion 

during the early  occupations  though  utility wares  east portions of  Area 2. Vessels I 
I - 

rarely occur on Las Campanas sites. 

Area 2 

A total of 40 sherds  were recovered from  the 
surface,  excavation of Area 2 ,  and  Features 1 
and 2. 'Twenty-three sherds were  assigned to 6 
vessels  with I7 sherds  not assigned to a vessel, 
including I undifferentiated jar handle (Fig. 
6.35b). All vcsscls and  shcrds not assigned t o  a 
vessel were recovered from  the  north and north- 

and 3 wcrc 
associated with Feature 1 and  Vessel 4 was 
associated  with Featurc 2 .  Vessels 4 and 6 were 
recovered from  single  units located on the  slope 
hclow these features. IJtility wares included 
Polsuwi'i Incised and  Sapawc Micaccous (Vcsscl 
6). Utility wares produced by Anasazi potters on 
the Colorado Plateau are generally constructed 
hy overlapping  spiral  coils  towards the exterior 
of the vessel. One undifferentiated  plain ware 
sherd  recovered at this site  exhibited  overlapping 
coils  towards  the  interior of the vessel (Fig. 
6 .33~) .  This interior  construction  technique is 

Sunset Golf Course flxcavations 11 1 



used by modern  Pueblo  potters in the  Northern 
Rio  Grande  and may be  indigenous  to this re- 
gion. 

Decorated warcs included  Santa  Fe Rlack-on- 
white, Biscuit  A  (Vessel 4), Biscuit B (Vessels 1 
and 3), glaze-on-yellow/cream,  and glaze-on-red 
(Vessel 2 ) .  The rim form and  decoration on 
Vessel 1 is similar to Glaze B and Glaze c1 
pottery of the  early  Classic period (Fig.  6.33d). 
Tahlc  6.7  shows the distribution of these  types 
by vessel form and portion. 

Eleven  utility ware shcrds included portions of 
a Sapawe Micaceous vessel (Vessel 6) and a 
Potsuwi’i Incised  vessel. The remaining  mica- 
ceous  sherds  are probably  part of  one  or  both o f  
these  vessels. ‘I‘hese are commc)n utility wares on 
early  Classic  period (A.D. 13251450) sites in  
the Norlhern Kin Grande  (Biella  and Chapman 
1979).  Paste,  tcnlpcr, and surface treatment 
closely resernhle the descriptions given by 
Harlow  (1973), Shcpard (1936),  and  Mera 
(1935). 

A total of 29 decorated  sherds included pol-- 
tions  of  one Biscuit A vessel (Vessel 4), two 
Biscuit I3 vessels  (Vessels 1 and 3). and one 
glaze-on-red vessel (Vessel 2). The decorated 
wares are  common on late  Coalition (A.D. 127.5- 
1325) and  early  Classic  period (A.D.  1325-14.50) 
sites in the Northern  Rio  Grande (Biclla 1979). 
Decorated  forms  include  bowls,  jars, and a 
spoutlike  opening, which may be from a  canteen 
or a small water storage  jar  (Fig.  6.33e).  Paste, 
temper,  surface  treatment, and decoration closely 
resemble the  descriptions given hy Hahicht- 
Mauche  (1993),  Shepard (1936), Mera  (1933, 
1933 ,  and  Warren ( 1979a). Pumice  and rhyolitic 
tuff were co11111lon tempering materials  in the 
decorated  assemblage indicating production on or 
near  the Pajarito  Plateau (Warren 19793: 194- 

LJse-wear and post-firing  modification (worked 
sherds) were  present in the assemblage. IJse- 
wcar included rim  wear,  erosion,  and  sooting. 
Rim wear and  erosion were observed on sherds 
that could not be assigned to  a specific  vessel. 
Vessel 1 sherds  exhibited rim wcar, Vcsscl 3 
sherds  were  eroded, and Vessel 6 sherds were 
sooted.  Post-firing modifications  include edge 
grinding,  perforation, and  surface incising.  From 
Vessel 2 ,  three  sherds  have a ground  edge,  one 
sherd  has a rounded  edge,  one  sherd is abraded 
inlo a ma l l  rectangular  fonn,  and  one sherd is 
incised (Fig. 6.33f, g). One Biscuit B sherd may 
be a fragment of  a spindle  whorl  based on evi- 
dence  of  perforation  and  circular  striations.  The 

195). 

high  percentage of post-firing modifications  on 
glaze ware pottcry is similar to the  findings  from 
the Howiri  (LA  71)  ceramic  assemblage  (Fallon 
and Wening 1987:Sl). Use-wear  and post-firing 
modifications  were  rare on the  Coalition  period 
ceramics  from  Las  Campanas. 

Biscuit, glaze,  and  micaceous utility ware 
howls and jars  are common on  early  Classic 
period  sites in the  Northern  Rio  Grandc hut early 
Classic  period pottery is relatively rare i n  the 
Las Campanas  site  assemhlagc.  Quantities o f  
bowl and jar  forms  arc nearly  equal in the LA 
84759  assemblage,  suggesting  small-scale  domes- 
tic  activities. Decorated  jars, which are  rare  in 
the Coalition  period,  were  revived  in  the  early 
Classic  period.  This revival may he a reflection 
of expanding  economic needs and a change i n  
pottery production  technology. 

Chipped Stone 
by Guadalupe A .  Martinez 

LA 84759. A r m  1 

Fifty-five pieccs orchippcd  stone  were recovered 
from the  excavation area and surface  collection. 
The  chipped stow assemblage includes core 
flakes,  angular  debris, and multidirectional  and 
unidircctional cores.  Table 6.X shows  the  artifact 
type by material type  distribution. 

Lithic Raw Material. Lithic raw  material  selec- 
tion is limited. Only  four material  types are 
represented.  Chert is the most common  material; 
chalcedony,  quartzite,  and  quartzitic  sandstone 
occur  in  lower  frequencies. Thcsc arc thc most 
comnwn raw materials occurring  within  the Las 
Campanas  area. All of these materials  could  have 
been obtained  from  Santa Fe fonnation  gravel. 

Debitage. Debitage is the  main  chipped  stone 
category and  represents  the most abundant 
artifact type, consisting of core  flakes  and  angu- 
lar  debris. None of these artifacts  exhihit use- 
wear or  modification, indicating they are wastc 
products. 

The  core flakes  reflect all stages o f  core  reduc- 
tion. Cherl  conlpriscs  84  percent of the core 
flake  assemblage. Only 38 percent of  the  core 
flakes lack cortex. Almost 30 percent of thc cow 
flakes  have more than 50 percent dorsal  cortex. 
These percentages are  strong  indicators of early 
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Table 6.8. LA 84759, Areas 1 and 2, Artifact Type by Material  Type 

Area 1 

core 
6.4 

Area Total 55 2 5 1 41 
85.5 100.0 3.6 9.1 I .8 

AI-ea 2 

Angular Dehris 12 2 1 9 
75.0 

20 .0 13.6 
12.0 16.7 8.3 

7 .Y 

Core flake 15 2 23 3 47 
62.1 

1 0 0 . 0  88.5 60 .0 71.2 
75.0 2.7 30.7  4.0 

Bifacc tlakc 5 1 1 3 
60.0 5 .o 20 . o  20.0 
4.5 3.8 I 00.0 

Llndiff. Core 1 I 
100.0 1 .o 
20.11 

Multidircctional 
core 7 .o 100.0 

- 
I 7 

10.6 

Area total 1 00 2 26 5 1 66 
hh .o 100.0  2.0 26.0 5.0 I .0 

Table 6.9. LA 84759, Area 1, Core  Data 



and  middle stage  reduction of locally  available 
raw material. Whole flakes  comprise 70 percent 
of the  assemblage. High whole flake percentages 
indicate early stagc core flake production 
(Sullivan  1992: 106). Early and Tlliddk stagc  core 
reduction  are indicated  by  the dominance of 
single  and  cortical  platform, which comprise 65 
percent of the  assemblage.  Core  flake  dimensions 
fall within  the small to  medium size range with 
mean a length of 33 n m ,  a  lnean  width of 30 
nun. and a  mean thickness of 11 nun. 

Cores. Four  cores  were recovered (Table 6.9). 
Three  cores  were  chert  with rnultidirectional 
platform.  The  fourth  core was quartzitic sand- 
stone with  a Lmidircctional platform. 

The  core  attributes suggest that all materials 
regardless of grain size  were  treated  the  sanle. 
The  chert  core  with seven dorsal scars  suggests 
it was  reduced more  completely.  Core sizes 
compare  favorably with core  flake  dimensions 
suggesting  that  the local cobbles were  lnedium 
sized with a rnaxirnum dimension of less than 
1 00 111111. 

Ground Storre 

The  one-hand mano was  recovered  from 
108N/94E,  which  is  within  the main  artifact 
concentration, and was probably  associated  with 
the activities conducted i n  Area 1. The nlancl is 
a rounded  cobble of quartzitic  sandstone. It is 
complete  and measures I 10 mm long by 100 mtn 
wide by 51 m n 1  thick. It has  an  irregular  profile 
with one  tlat  side. It exhibits evidence of grind- 
ing on a single  surface. The flat grinding surface 
suggests it was used with a  slab  metate or  base 
stone.  Slab  base  stones  are not temporally diag- 
nostic, but may have been most comnionly used 
to process wild seeds vr  nuts. 

LA 84579, Area 2 

One hundred pieces of chipped stone were 
recovered from  the excavation  area and the 
surface.  The chipped stone assemblage  includes 
core  flakes,  angular  debris, rnultidirectional and 
undifferentiated  cores.  Table 6.8 shows  the 
artifact  type by  material type  distribution. 

Lithic Raw Material. Lithic raw  material selec- 
tion  includcs the  full rangc of  local matcrials and 

obsidian. Chert is  the most conmon material: 
chalcedony,  obsidian,  quamite.  and  quartzitic 
sandstone  occur in lower  frequencies. 

Debitage. Ilehitage is the main chipped  stone 
category and represents the r11ost abundant 
artifact  type  (see Table 6.8). The  dcbitagc as- 
semblage consists of core  flakes,  angular  debris, 
and biface  flakes. None of these artifacts  exhibit- 
ed use-wear or  modification indicating  that  they 

The  core  flakes result from all stages of core 
reduction.  Chert  comprises 63 percent of the 
core  tlake  assemblage.  Fifty-two  percent of  the 
core flakes lack cortex, and 77 percent  of  the 
core  flakes  exhibit less than 50 percent dorsal 
cortex.  These percentages are  strong  indicators 
of middle  and late stage reduction of locally 
available raw material.  Whole  flakes  comprise 5 I 
percent o f  the assemblage.  High  whole  flake 
percentages  indicate core flake production 
(Sullivan 1992: 106). Early  and middle  stage  core 
reduction are indicated hy thc dominancc o f  
single and cortical platforms (71 percent of the 
assemblage).  Chert  whole  cow flake dinlensinns 
fall i n  the small to mediunl size rangc wilh a 
mean lcngth of 34  mm, a mean width of 30 n m ,  
and a mean thickness of 10 mm.  Quartzite  whole 
flakes tcnd to be largcr with  means of 46 mm for 
length, 36 mm  for  width, and 14 n m  for  thick- 
ness. Obsidian core  flake mean dimensions  were 
smaller (19 mm length, 19 mm width, 6 mtn 
thickness), indicating  they  were from late stage 
core  reduction. 

are waste products. 

Cores. Seven cores were recovered.  Six  were 
niu~tidireclior~a~ chert cores.  The  seventh was an 
undifferentiated obsidian  core  (Table 6. 10). ‘Hie 
core  attributes suggest that all nlaterials. regard- 
less of grain  size,  were treated  cssentially  the 
same.  The  chert  core with seven dorsal  scars and 
the obsidian core with eight  scars  suggest  inten- 
sive reduction.  Core size compares  favorably 
with core  flake  dimensions,  suggesting  that  the 
local cobbles were small to  medium-sized with  a 
maximum  dimension of less than 80 1 r m .  The 
small obsidian core reflects intensive use of  
obsidian to producc small flakes for tools. All 
thc cores had less than 50 percent  cortex,  which 
is typical of middle and  late stage  core  reduction. 

Tools, OTW  nondiagnostic biface of medium- 
grained  chert was recovered from  Grid 
145NNlE. It  measured X3 mm long by 68 t u n  
wide by 30 mm thick. 
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Table 6.10. LA 84759, Area 2, Core Data 

l’hree pieces o f  ~ ~ O L I I K I  stone  were recovered 
from Area 2. ‘I’wo were rnctatc fragments and 
one was a mano fragment. The n m o  fragment 
and  the two n-lelntc fragments were  found i n  the 
vicinity o f  Feature 1 .  One tnetate fragmelll was 
hasall and was probably basin-shapcd. The  other 
rnctate fragment was quartzitic  sandstone. They 
were  probably  associated  wilh  the  activities 
conducted in Area 2. The quartzite ~ t ~ a n o  frag- 
ment measures I20 mm long by 95 1 t ~ 1  wide hy 
43 tntn thick and has a circular  cross 
The  ground  stone  artifacts  from Area 
used for  wild seed or nut processing. 

sec(ion. 
2 were 

Research Questions 

L A  84759 had two spatially and temporally 
discrete  occupation  components localcd on the 
slope and along the  base of a sandstone ridge. 
‘IIlc  ridge separates the  tloodplains of four 
arroyos that join inlrllcdiately south of the  ridge. 
'lie floodplains join to form a  relatively expan- 
sive alluvial plaill Lhal supported small-scale 
fmning  during the historic  period.  The  two 
occupation  components were designated Area I 
and Area 2. Arca 1 dates  to the Coalition period 
of the Rio  Grande  Sequence. Area 2 dates to the 
latler portion of the early Classic  period. Areas 
1 and 2 will be discussed in t e r m  of chronology, 
flmction, and occupation Ilislory. 

h e l l  1, Chronology 

Arca I chronological data are  limited. Only four 

sherds wel-c recovered i n  association  with a 
concentration of core reduction debris. The 
single  bowl r i m  s h e d  of S a ~ a  Fe Black-on- 
white pottery suggests an A.D.  1200 to 1425 
occupation  span.  Self-tempered Santa  Fe Black- 
on-white IS comnwn in the early dcposits of 
Pindi  Pueblo (Stubhs a ~ l d  Stallings 1953), Agua 
Fria Schoolhouse (Lang  and Scheick I989), and 
Arroyo Hondn Pueblo  (tiabicllt-MaucIle 1993). 
Trcc-ring dates  associated with the early  deposits 
trorn these  sites  suggesl an occupation  between 
A.D. 1270 and 1315 for Area 1. 

Silp Fwlction 

Site fullctinn can be  inferred from a combination 
of artifact attributes and lype distributions  and 
their spatial relationships.  kven  though a small, 
low diversity assemblage  was recovered, general 
patterns can be recognizccl that may inform on 
site  function  within  the broader I’uehloan cco- 
nomic  organization. 

The lithic raw material  procurernent and reduc- 
tion patterns presented in the clescriptive section 
are  strong. Haw material procurement  indicators 
include  malcrial texture,  dorsal cortex pcrcent- 
agc, and dorsal scar  counts.  Kcduction  patterns 
are  indicated by the assemblage  distribution o f  
dol-sal corlcx  percentage and dorsal scar  counts 
combined with  flake portion and  plalform  type. 

Raw Material Selection. The large arnount of 
gravcl  and cobhles that occur u n  the cscarprncnt 
slope could be the  source of the raw malerial. 
Material texture  counts  cxhihit  an  unusual pat- 
tern. Medium-grained  material is 54.5 percent of 
the asscrnhlage,  which is greater t l m  was usual- 
ly found on Pueblo  period Las Campanas  sites. 
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This  suggests that high quality  material  was  not 
brought t o  the  site,  but  poorer quality  material 
from a  nearby source was used.  Dorsal scar 
counts  show a continuous  distribution  from 0 to 
7,  but artifacts lacking  dorsal scars  are  41.8 
pcrccnt of the assemblage. A high  frequency of 
low  dorsal  scar  counts suggests  that  reduction 
occurred  closer Lo the raw material source 
(Ciossett and  Gossett 1993). 

The  dorsal cortex  percentage distribution 
strongly  favors local raw rnaterial procurement. 
One indicator of a local raw  material source  is 
the presencc of 90 or IO0 percent  cortex on three 
of four  pieces of quartzitic sandstone. Early stage 
decortication  debris  corresponds with on-site raw 
nlaterial testing.  For all chipped  stone, 50 per- 
cent exhibit 10 percent or greater  dorsal cortex. 
I n  comparison with other Las Campanas  sites, 
this  is LL high  percentage of dorsal cortex.  This 
strongly  suggests thal the raw  material came 
from  the  ridge  slopes  or  another nearby source. 

The Illaterial texture  and dorsal  cortex and scar 
count patterns  strongly indicate that a nearby 
source was used, such as cobbles that were 
available in  the colluvial slope  deposits.  From 
these data, Area 1 can be  minimally  character- 
ized as a lithic  procurement  site. Raw nlaterial 
may have been procured,  tested, and  partly 
reduced for  flakes  and  cores that could he used 
for off-site foraging. 

Core Reduction Patterns. Evidence for reduc- 
tion patterns can be inferred from  core  flake and 
core  attributes.  Area I strongly  tends  toward 
early and  middle  stage  core  reduction.  This is 
evident i n  the high  percentage o f  cortical  and 
single-faceted platforms; the  high  percentage of 
whole  core  flakes;  the  high percentage of core 
flakes  with  fewer  than  three  dorsal scars;  and the 
relatively  high  percentage of cortical debris.  The 
intended products or core reduction are  unknown 
because no  tools were found in the Area I 
assemblage. Based on ttlc dcbitagc  attribute 
patterns, it is likely that flakes were  produced to 
be used  as tools off-site. This  expedient reduc- 
tion  strategy  should  occur where  suitable  raw 
material is present  and highly  specialized tools 
were not needed (Rinford 1979; Kelly 1988). 

Summary. Lithic raw  material procurement and 
reduction patterns suggest foraging activities 
occurred or were supported by core reduction at 
Area 1.  llsc of local material t o  produce  tlakes 
combined  with the  onc-hand mano and  the  Santa 
Fe  Black-on-white bowl fragments may have 

occurred i n  conjunction  with gathering  and initial 
processing of plant  resources  available  along  the 
sandstone  escarpment  and  nearby arroyo  tlood- 
plains.  Discarded grinding irnplerncnts arc a 
relatively rare  occurrence on the small Coalition 
to early  Classic  period sites  in  the  Las  Campanas 
awa.  Their rarity may indicate  that most process- 
ing of gathered resources occurred  at  the  village, 
and  not on thc landscape. 

Evidence  for  processing invites the  possibility 
that Area 1 and L A  84759 may be at  or near the 
outer limit o f  a nornlal diurnal  foraging  range. 
Perhaps, as distance Frorrl foraging location t o  
the  village  increased, more processing was 
necessary.  Initial  processing  would have  removed 
unneeded  plant parts  and reduced the load  weight 
to be transported back to the village. This  would 
maximize the yield gained rrom the  energy used 
i n  transport.  Therefore,  Area 1 rrlay have h n c -  
tioncd as an intermediate site  within a  staged 
foraging strategy. Bccausc o f  thc unique  environ- 
ment of this area, fnorc effort may have been 
expended to procure its  resources. 

Area 2 chronological data are  derived  from 
pottery manufacture  dates for  the  decorated 
types. The pottery  assemblage is a comhimlticm 
of glaze-paint  and  Biscuit ware  types.  This 
combination of types  is  common on ual-ly Lo 
middle  Classic period s iks  i n  the Northcnl  Rio 
Grande. Biscuit  A  and Biscuit B co-occurring 
with  Glaze  A and B  pottery suggests  an  occupa- 
tion  between  A.D. 1400 and 1450. 

Area 2, Site Function 

Area 2 is unique because it is an early  fiftccnth- 
century  occupation  and  the artifact  assemblage 
exhibits  diversity that is  unusual for Las 
Campanas Pueblo  period  sites. An unusual 
topographic setting combined with the artifact 
assemblage characteristics suggest that Area 2 
was more than  a casual or  diurnal  foraging 
camp. LA X4759 site  runction can bc examined 
using  the criteria  for  fieldhouse and foraging  or 
gathering sites  defined in the  data recovery  plan 
for LA 98688 (Post 1994b). This  comparative 
model  uses architectural,  site  location, and use or 
occupation pattern criteria for site  classification. 
The data from LA 84759 can bc matched  with 
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these criteria  to  provide an evaluation of site 
function. 

The  presence of architecture  is often used to 
estimate  occupation  duration and group  size. A 
fieldhouse occupied  periodically during the 
growing  season  should  have  one  to  three r o o m  
with one room large  enough  to comfbrtably 
accommodate at  least one adult. If only one 
room was present,  it  would  have to allow for 
sleeping and  indoor dornestic activities.  Other 
rooms, if present would  house  storage  or domes- 
tic  activities. Seasonal foraging  or  gathering sites 
or  diurnal  farm  shelters would have temporary 
structures  for protection  against  inclement  weath- 
er. No formal structure was  identified during  the 
excavation of Area 2 .  The sandstone  ledge had 
collapsed  and may have buried or destroyed  any 
architectural  remains. Since the whole  component 
was rmt excavated, conhilation of a structure is 
problernatio. 

Site location is an irrlporlant criterion because 
an cxtcndcd usc fieldhouse would  have been 
located near the fields.  Foraging  or gathering 
sites  might  havc been located in the  same envi- 
ronmental zone because conditions that were 
suitable  for  farming  would  have  supported more 
abundant  or  diverse plant and animal  species. 
Furthermore,  it is probable  that  fieldhouse 
residents would  have  exploited  mature  edible 
plants and available g a m .  L A  84759 may be 
located near  the best  suited fann land within  the 
Las  Campanas  area. As mentioned previously, 
the  arroyos that join immediately south of the 
ridge  were  farmed  during  the  historic  period. 
The  fanning was not  cconornically  successful, 
but may have been viable at the  subsistence 
level. The  soils in  this  area are  deep  and well- 
drained and a large percentage of  the western 
portion of the I,as Campanas area drains  into 
these arroyos. indicating that run-off  would  have 
been available.  Proxmity  to  arable  land, in- 
creased availahlc soil moislure frorn run-off, 
well-drained  and permeable soil,  and evidence 
for  historic  fanning  are  strong evidence  favoring 
prehistoric farming of  this area. 

LA  84759 is located 16 km (10 mi) from the 
nearest Classic period village,  Cieneguilla  Pueblo 
(LA 19). Assuming that the Las Campanas  area 
was used by residents of the nearest  villages, 
then  LA  84759 was not within  the  diurnal  forag- 
ing  range.  Overnight or extended  stays would 
havc been necessary t o  efficiently exploit re- 
sources  or to farm.  Therefore,  distance to the 
primary residence or  village should  influence 
technological  and domestic  organization. 

Expcctations for  fieldhouse use can be summa- 
rized by two basic patterns with  a thil-d pattern 
of occasional  travel or  hunting  use, probably 
masked by the two  main use patterns. A daily 
use  pattern  with ovenlight  stays  during critical 
planting and  harvesting times  would  result i n  low 
diversity and  frequency facilities,  containers, and 
implements.  The 16 km distance  from LA 84759 
to the  nearest village  eliminates daily use as  a 
strong  possibility. Biseasonal use resulting from 
continuous occupancy through  the  growing 
season to harvest may be  difficult to  distinguish 
from  year  round residential occupation. 'I'he 
diversity of facilities, containers,  and tools would 
be similar  to seasonal and pernlanent occupation. 
There would be a difference in quantity and the 
accumulation of debris.  The  use pattern  left  by 
foraging  or  gathering  forays  would  depend  on  the 
length of time  necessary to  procure and process 
raw materials  or natural  resources for  transport 
to the primary residence. The  artifact  assemblage 
and facilities  would depend on the  procurement 
and processing activities.  Generally, a single 
intensive  occupation  might leave a hearth, tool 
manufacture  dehris,  expended  tools, and perhaps 
site  fumiture i f  repeatcd  visits were  anticipated. 

The Area 2 artifact  assemblage  is  one of the 
most divcrse recovered from  the Las Campanas 
sites considering  the  low  artifact  frequency.  The 
shcrds  were assigned to a minimum of six ves- 
sels. This  low vessel  frequency included  bowls, 
utility and  decorated  jars, and the neck of a  small 
canteen.  This vessel form collection is similar  to 
those  found with  fieldhouses in the Cochiti 
Reservoir  area (Hiella and  Chapman  1979). 
IJtility and decorated pottery  wcre  present,  but in 
greater  numbers than  LA 84759,  suggesting a 
more permanent occupation  or repeated occupa- 
tions. Only LA  98688  has vessel diversity  simi- 
lar  to the  Area 2 assemblage.  The vessel assem- 
blage strongly  suggests that domestic  activities 
were conducted. 

The chipped stone assemblage is dominated by 
core reduction debitage  of local chert  and  quartz- 
ite.  This is the typical pattern  for  Las  Campanas 
sites regardless  of  age  date  range.  There  are 
exceptions,  however.  Although local  material 
core reduction predominates,  there  are  interesting 
departures in the  Area 2 pattern. Five pieces of 
obsidian  were  recovered,  including  core  tlakes 
and an exhausted  core  suggesting  transport  of 
specialized  materials  besides pottery.  Transport 
of obsidian suggests that  anticipated tasks  would 
require  better raw  materials than  were locally 
available.  The exhausted obsidian  core was  used 
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to its maxil-num potential.  This  would  occur if 
obsidian was in short supply or was difficult to 
obtain.  Another interesting aspccl of  the chipped 
stone  assemblage rclales L o  the seven cores. 
Cores  are  conmon on Las Carnpanas sites, 
however it is rare for then1 t o  comprise 7 percellt 
of thc assemblage. This relatively high percent- 
age  demonstrates that the full range of reduction, 
tool rnanufaclurc, and use occurred oll-sitc. 
Chipped  stone  data  strongly  support the  inference 
made from  the pottery  assemblage  that  domestic 
aclivities were conducted a t  Area 2. 

Three  ground  stone  fragments were recovered. 
Ground  stone  might  be expected in a  fieldhouse 
or  gathering site assemblage.  The lnetate frag- 
ments appear  to be basin types and may have 
been more suited to processing  seeds or nuts. 
The  ground  stone data lend  support  to Area 2 use 
for  gathering 01: foraging.  However,  foraging and 
1.71-ocessing activities may have  occurred at a 
fieldhousc location. Ground slnnc is thcrcfore not 
a strong indication of site function i n  this com 
text. 

Ethnobotanical  and  faunal remains  were  poorly 
preserved and occurred in low  frequencies. Small 
and  medium matnrnal bone and  a  probable 
domesticated  species  suggest  mixing of early  and 
nlorc  recent deposits. Additional  excavation of 
Area 2 may have  yielded more  faunal  or  ethno- 
botanical  remains since the  upper  slope contained 
a midden deposit. 

The  one  exlramural feature, Feature 1 ,  was 
located on  the  slope  below  the most  likely loca- 
tion for a structure. It was deflaled, but consisted 
of a concentration of burned and unburned 
cobbles. I t  was  associated  with  pottery and 
chipped stone  debris suggesting  a prehistoric  age. 
It is unlikely that Feature 1 was  used for heating 
because of its  estimated  size and the  abundance 
of rock. It could have been used to process  seeds 
or nuts. cook meat. or roast young  corn. Without 
chobotanical evidence, [he function of Feature 
I is undetermined.  Extramural  features  would  be 
cxpccted at a site occupied  for  extended pel-iods. 

The  preccding discussion  illustrates the diffi- 
culty of assigning a function to small, sornewhat 
ephemeral sites.  Evidence can be used to argue 
for  either a fieldhouse  or a gathering  function. 
The  slrongcst cvidence i n  favol- of assignirlg a 
fieldhouse  function to Area 2 is the  artifact 
assemblage. ‘The diversity in the pottery and 
chipped  stone  suggest that  a wider  range of 
activities  were conducted  than  would be expected 
for a limited activity or gathering  site. A wider 
range of activities  would  be most  logically 

associatcd with domestic  or residential occupa- 
tion.  The arlifact distrihutiou on a restricted 
portion of the ridge slope suggesls that the 
deposit  is a detlated rniddcn. Midden  deposits  are 
expected for  longer  term  occupations,  where 
planned use of space is a consideration  (Kent 
1992). ‘The low artifact  frequency indicates  that 
the occupation may have  occurred  over  one  or 
two sellsons. 

The  question of who used Area 2 is interesting 
because of the  intriguing  results of  the petro- 
graphic  analysis. Biscuit  ware pottery that is 
typically  tempered  with crushed tuff suggests 
Pajarito Plateau origins. A tentative  cultural 
boundary between ‘I’ewa- and Keres-speaking 
villages has been posited for Frijoles  Canyon on 
the  P+jarito Plateau. To the south of Frijoles 
Canyon.  the Keres Pueblos used and p~-oduued 
predonlinalely glaze paint pollcry. To the north 
ofFri.jolcs  Canyon. Biscuit  ware  pottery predon- 
hates.  The predominance o f  Biscuit ware pottery 
at Area 2 suggests a northel-n I’ajarito I’latuau 
production source  and (wigill l . o r  thc Area 2 
occupants.  This  is supported by the rhyolitic tuff 
temper  identified i n  the undifferenliatcd glaze-on- 
red pottery. RhyoliLic Luff pottery is strongly tied 
to  Pajarito Plateau ox Cochiri area production, 
rather than  the Galisteu Hasin. Tn a glaze-paint 
pottery study,  Warren (1979a) found lilllc cvi- 
dence of  rhyolitic Luff i n  Glaze  A or B pottery 
and generally associated rhyolitic tuff with  later 
production  areas.  However,  for Area 2 the 
cornhination of Biscuit ware  pottery  with  the 
rhyolitic tuff glaze-on-red  strongly suggest  a 
Pajarito  Plateau origin  for the site occupants. 
Therefore, it is likely that site residents traveled 
farther  than  the  suggested 16 lun distance  from 
Cielleguilla Pueblo. A greatcr thal 16 k i n  (we- 
way travel distance  lends additional  support  to a 
fieldhouse function. 

Conclusions 

Excavation of LA 84759 has  demonstrated that it 
was  a mnulticornponent site  with primary  occupa- 
tions  during  the  Coalition  and  Classic  periods of 
the Kio Grande sequence. C.’oalilion period 
occupation exhibited  patterns i n  artifact  distribu- 
tion  and assenlblage traits that are typical of a 
diurnal  foraging pattern. During  the  fifteenth 
century,  the  Classic  period, there is evidence  that 
the Las Carnpanas area was cxploitccl lhrouyh 



logistically  organized strategies. Area 2 is an 
example of long-distance farrrlillg strategy that 
was tried. lasted for  one  or  two seasons, and 
discontinued.  The  LA X4759 data demonstrate 
that  different subsistence behaviors of prehistoric 
populations can be identified  lhrough  the  cxcava- 
tion of small sites. 

LA 84775 

Setting 

The  site  description  is  derived from Scheick and 
Viklund (1991:21-22) and Post (1993a:4). ‘I’he 
site is OII a gentle north-facing hillslope above a 
drainage. A small cpherneral drainage runs 
through the eastern  edge of the site.  The  site 
covers  about 1,600 sy m .  The vegetation is 
pirion-.juniper, narrowleaf  yucca, cholla  and 
prickly  pear cactus, tall and short  grasses,  and 
snakeweed.  The  surface is deflated and cut by 
nunlerous  shallow  erosion  channels. An erosion 
channel drains t o  the east across  the excavation 
area within the  late Archaic  period  component. 
The  soils  are of the I’anky-l’oioaquc scries, 
consisting of a  sandy  loam with gravel, pchblcs, 
and an occasional cobblc. 

Pre- and Post-Excavation Dcscription 

L A  X4775 was  recorded  as  a dispersed lithic 
artifact  scatter. ‘I’he site assemblage obscrvcd 
during  the survey had 18 lihic artifacts of chert, 
Scmcz obsidian, and chalcedony.  Artifact types 
include pieces of angular  debris. secondary core 
reductiun tlakes. and bifacial thinning flakes. 
Thcrc was a Basketmaker I1 projectile point with 
a reworked  tip. 

Dala recovery at LA 84775 revealed a  more 
extensive  distribution and a more  nunwous 
artifact asselrlblage than recorded during the 
survey.  Two spatially  separate occupation areas 
were defined  in a11 area  that covered 75 m  north- 
south by 45 111 east-wcst (Fig. 6.34). Area 1 was 
a dispersed artifact  scatter of 24 i t e m  covering 
a 35 m north-south by 25 frl area  east-west (875 
sq r n )  area.  The  surface  artifacts included  angu- 
lar debris, core and bifacc tlakes, a  multidirec- 
tional core,  and a Basketrnakcr 11-111 projectile 
point.  The Rasketnlaker TJ-TIT projectile pOiTlt is 

thc basis for dating A W ~ I  I .  Area 2 consisted of 
a chipped stone concentration  within a dispersed 
sherd and lithic arlil-dcl scattcr. A Lola1 o f  83 
pieccs o f  chipped stone  debris were recovered 
from the concentration. Five shcrds of Biscuit T3 
pottcry and 18 pieces of chipped stone wel-e 
recovered from the surface  scatter. Area 2 is 
suggested to  date  between  A.D. 1450 and ISSO. 
based on the pottery mnufacture  dates. 

Excavation Methods 

The sile was examined  and all surfacc  artifacts 
were  flagged.  Two  excavation  areas  were  defined 
by the artifact distribution. A 1-rn grid systcrn 
was exlendcd across the site.  Excavation  was 
focused on the  projectile  point in  Area I the 
chipped  stone concentration in Area 2 .  

Area I ,  an 8 m north-south by 6 111 easl-west 
area. was divided  into 2-by-2-111 cxcavation  units. 
The northeast corner of Area 1 was 1 OONi IO2G. 
In Area 2 ,  W y f i - m  unil  with a 2-by-2-rn 
extension  along  the soul11 grid  line of the excava- 
tion ;IWI was divided  into  2-by-2-tn  units  (Fig. 
6.34). The lop soil within the 2-by-2-111 excava- 
tion units  was  surface stripped  to a depth of 5 t o  
10  cnl below  the  modern ground  surface.  Then. 
the 1-by-2-111 excavation  unil  with  the  highest 
artifact count  within  each arca was  excavated in 
I-by-l-m units (Fig. (5.36). Each 1-by-1-m unit 
was  excavated i n  10-cm  levels until I ~ O W L ~ ~ L ~ I - ~ ~  

material-bearing  soil was reached. No significant 
subsurface  cultural deposils were encountered i n  
the excavation units, and the excavation  areas 
were  not expanded. 

An  auger test was  placed i n  Grid 98N/lOOE in 
Area I It reached bedrock at 55 cnl  below  the 
surface strip. In Area 2 ,  bedrock was  reached in 
each 1-by-l-m unit between I O  and 20 cm below 
the modern ground  surface. 

No features or subsurface deposits  were  en- 
countered i n  either  area,  and  excavation was 
stopped. The surface artifacts  were piece-plotted 
and collected, and the  site  area was  transit 
mapped. 

Stratigraphy 

Area 1 was  located in a stand o f  piiion-juniper 
trees  with  sparse bunch  grasses,  yucca, and 
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prickly  pear  cactus.  The top soil is Panky fine 
sandy loam (Folks 1975, map 39). The soil is 
mixed with abur~danl pea- t o  fist-size  gravel  and 
occasional quartzite  and  metamorphic cobbles. 
The  soils  arc deflated and cut by numrous  
shallow erosion charmels. 

Stratum I was a continuation o r  the Panky  fine 
sandy loarn top  soil.  The soil was dark  brown 
(IOYR 414, wet).  The gravel was subrounded 
quartzite  and 111eta111orphi~ pebbles and angular 
indurated  sandstone.  Stratum I continued to 40 
cm below thu modem  ground  surface.  The s o d  
did n o r  hecome  more calcareous with depth. 
Instead. the soil becmlc a coarsc granular, 
alluvially deposited sand. designated  Straturn 2 .  

Stratum 2 was  unconsolidated  and  lacked  the 
gravel  and cobbles o f  the  upper  level. Stratum 2 
terrninated  at sandstone bedrock 55 cnl helow the 
modern  ground  surface. Differences  between 
Stratum 2 and  known  lower levels of the Panky 
fine sandy  loam  indicate that the site area is 
eroded or that prehistoric soil fol'mation was 
retarded. The presence of water-deposited  sands 
indicate periods of soil deflation. 

No cultural material was recovered from below 
the  upper 5 cm of Straturn I ,  The lack of subsur- 

face cultural  deposits indicates that  the  surface 
artifacts  are associated with a deflated  occupation 
surface. Water-deposited soils  and  erosion sug- 
gest that the  cultural deposit  was  never  stratified 
and that material from  multiple  occupations co- 
occur i n  a thin vcriccr of soil. 

At SS cln below  the modern ground  surface a 
consolidated  sandstone  bedrock  was cncounlcrcd. 
Bedrock is mort com1110n at 1 I n  or  more  below 
the modern  ground surface i n  the Panky-  
Pojoaque soil associations. A shallow TlKtlltk 

suggests that thc site has  bccn sub,jected t o  
erosion and deflation perhaps  accounting for the 
dispersed condition of the  surface  cultural  depos- 
it. 

In Area 2 the surface  was  stabilized  by  a 
moderate to heavy cover of g r a m  grass  and 
yucca.  The Area 2 soil was  more  consolidated 
than the Area 1 top  soil.  cobbles  and  gravel 
were  visible on  the  surface. Only Stratum 1 was 
exposed in Area 2 and it was  only 20 cm  deep. 
Stratum I lay on top o f  the  sandstone bedrock 
described  for Area 1 , 

Thc differcnt top soil depths i n  Areas I and 2 
suggest that the gentle  slopes of the  LA X4775 
area were  geornorphologically active.  The  time 
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depth of this activity  was T W ~  invesligated. Pres- 
CIICC o f  cultural deposits on the  surface  and the 
lack o f  subsurface deposits suggest that this 
activity is a fairly recent occurrence. 

The Artifact Assemblage 

Chipped Stone 
by Guadalupe A. Martinez 

A  total of 125 chipped stone  artifacts were 
recovered  from Areas  1  and 2.  The chipped 
stone data from Areas  1 and 2 are presented 
separately  because  they appear to be  from  differ- 
ent periods  and  exhibit different  technological 
characteristics.  Table 6.1 I shows  the distribution 
of chipped  stone  artifacts by material types. 

A r m  1 

A total o f  24  chipped  stone artifacts  werc  rccov- 
ered frmn Area 1 . Area i artifact  types are 
diverse  considering thc low nurnbcr o f  artifacts. 
The 24 chipped stone artifacts  are assigned to 6 
artifact  types.  Table  6.11  shows the  artifact  type 
by rnaterial type distribution. 

The chipped stone  artifacts  are  debris Ji’onl 

core  reduction, biface  manufacture or  tool main- 
tenance, and  tool use.  The raw  materials reflect 
a use of local miscellaneous  chert and obsidian 
from the SCTWX Mountains,  Rio  Grande gravel 
deposits, and the r a j a  del Rio located to  the 
west. 

Lithic Raw Material. The  chipped raw materials 
are mainly  miscellaneous  chert and obsidian. 
Miscellaneous chert  cnconlpasses fine-  to medi- 
uln-grained  inalerial that occurs i n  a wide range 
of colors.  Miscellaneous chert occurs  throughout 
the Santa Fe fornlation gl-avel. Its abundancc is 
sub-ject to  considerable spatial variability. 

The  obsidian  is the  clear t o  srnokey gray 
variety that originates in the JemeL Mountains 
and along the drainagcs that flow out o f  the 
Jemez  Mountains.  Obsidian  is relatively  scarce in 
Las Campanas assemblages (Post 1993x25, 
199261; Scheick and  Viklund 1992:85-86). 

Dubitage. Debitage from  core reduction  accounts 
for 21 of  the 24 chipped stone  artifacts. The 
most common artifact type is corc flake. Core 
flakes  werc  made  from all four raw rnaterial 

types. Early and middle  stages of corc reduction 
are rcprcscntcd by tllc distribution of dorsal 
cortex  percentages. Nine core flakes had no 
dorsal  cortex,  two  core  flakes each exhibited 30 
and IO0 percent dorsal  cortex, and one core 
flake had SO percent dorsal  cortex.  Half of the 
core flakes were whole,  and  four distal and  three 
medial fragments wcrc recorded. Platrorrn  types 
primarily  reflect early and  rniddle stage reduction 
with  single-faceted (11 = 4) and cortical (11 - 3) 
platfornms predominating. Ilorsal tlake  scars  also 
retlect early and  middle  stage  reduction with IO 
of the 14 core flakes exhibiting three or fewer 
scars. Four corc flakes exhibit  five  dorsal  scars 
suggesting that the cores they were detached 
from  were extensively used.  Whole  core  flake 
dimensions had a nlcan length of 46 mnl, a mean 
width of 29 111111, and  a mean thickness of 12 
n m .  This  suggests that mediun-sized  core  tlakes 
were the most comn10n by-product of C ~ I - c  
reduction. 

Riface flakes are the  secol~d most COIIIII IOT~ 

artifact  type and they wew made fI-0~11 all o f  thc 
raw materials, cxccpt quartLitc. The biface flakes 
were of glassy to finc-textured  rnaterial and they 
lacked dorsal cortex.  Two  liface  flakes each 
were rnedial and distal fragments.  One was 
whole, and one was a proximal fragment.  The 
two platforms  that  remained  were  singlc-faceted 
and single-faceted with abrasion. Curiously. the 
dorsal scar counts  for biface flakes wcrc two (11 

= 1 ), three (11 - 2 ) ,  and Ihur (11 = 1).  The 
biface flakes have a lower  range of dorsal scars 
than the  core flakes. which may result l i m l  

srnall biface  tlake  size. Tllc only  whole biface 

thick. 
flake Was 17 TllTll IOTlg by 14 fllfll Wide by 2 II~Ill 

Core. A rnisccllancous medium-grain  chert 
multidirectional core  was  recovered. I 1  I-neasures 
79 TT~TII long  by 69 mrn wide by 50 111111 thick. 
Dorsal  cortex  covered 30 percent of the  core. 
There were 1 I flake scars, whicll suggests that 
the core  was  originally a large piece of raw 
rnaterial. The  core is substantially reduced,  but 
it was not exhausted.  Multidirectional  platforms 
are typical of expedient  core  reduction  aimed at 
producing  flake  tools  or  blanks. 

Projectile Point. A J c n w  obsidian  projcctilc 
pOiTl1 was recovered. It frlcasurcs 24 r m i  long by 
17 nlnl wide by 4  nlm thick.  The  tip is broken 
but  most of the  blade still intact. ‘I’he blade  is 
triangular with  biconvex edges. The hasc is 
convex with onc broke lateral edge.  The  corner 



Table 6.11. LA 84775, Areas 1 and 2, Artifact Type hy Material Type 

notches  are relatively deep.  The projectile  point 1992:93). This specimen i s  similar t o  the 
style is consistent with  late  Basketmaker I1 or ‘I’esuque Narrow Rase (Thorns 1977: 155) alld 
Baskctrnakcr IT1 points described for the middle Piedra Lumhrc (Thorns 1977: 150) projectile 
Rio Puerco (Irwin-Williarns 1973) and thc  North- point styles. 
em Rio Grandc (Thorns 1977:150-158; Lang 
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Area 2 

A  total of 101 chipped  stone  artifacts were 
recovered from Area 2 .  Area 2 artifact  types are 
not diverse  considering the high nulllber of 
artifacts.  The I O 1  chipped  stone  artifacts  are 
assigned to 5 artifact types. Table 6.11 shows the 
artifact type by material type  distribution. 

The  chipped S ~ O T W  artifacts are nlainly debris 
fi-orn core  reduction. Hiface manufacture or tool 
rnaintcnance and tool use are represented by two 
biface tlakcs, a hanlmerstone flake, and one 
biface. The raw  materials  reflect  a  use or local 
chert  and  obsidian  from the Jemez  Mountains, 
Rio  Grande gravel deposits,  or the Caja del Rio 
located to the west. 

Lithic Raw  Material Selection. The chipped 
raw materials  are mainly  miscellaneous chelt 
with  one  obsidian biface. Chert encompasses 
fine- to coarse-grained material  that occurs i n  a 
wide range of colors. Chert  occur  throughout the 
Santa  Fe formation gravels. 11s abundance is 
sub-jcct to  considerable spatial variability.  The 
chert  of the Santa  Fe  formation  gravels  were 
used extensively by the  prehistoric inhabitants of 
the  Santa  Fe  River Valley as  a  raw  material 
source  for  chipped  stone  tools.  Chert is by far 
the most common raw  material  identified on all 
Las  Calnpanas area  sites and  as isolated  chipped 
stone  artifacts. ‘I’he obsidian is typical of Jemez 
Mountain  varieties. 

Debitage. Debitage  from  core reduction  accounts 
for  97 of the 101 chipped  stone  artifacts. ‘The 
most ctmmon  artifact type is  the  core flake. 
Core flakes are made  from chert.  Middle and 
late stages of core reduction are represented by 
the distribution of dorsal cortex  percentages. 
Forty-two  core  tlakes  had no dorsal cortex. 
Eighty  percent of the  core flakes  had less than S O  
pcrccnt dorsal  cortex.  Twcnty-eight of the core 
tlakes  were  whole.  Seven  proxilnal, 9 medial, 18 
distal,  and 3 lateral fragments were recorded. 
Platform types  primarily  reflect  early and  middle 
stage  reduction. Single-faceted (TI = 31) plat- 
f o r m  predominate. Dorsal  flake  scars also 
reflect early and  middle  stage reduction--57 of 
the 65 core flakcs exhibit three or fcwcr  scars. 
Whole  core  tlakc dirnensions had a m a n  lcngth 
of 33 I I U ~ ,  a mean  width of 30 11~11,  and a  mean 
thickness o f ‘  I O  nlm. ‘This suggests that mediun- 
sized core flakcs were the most coln1non by- 
product of core  reduction.  Thcrc were more fine- 

grained whole core  flakes (n = 16) than  mcdi- 
urn-grained (11 = 12). ‘The fine-grained  tlakcs 
were srnallcr  with a mean length of 29 nun. a 
mean width of 26 rnrn, and a nlcan thickness of 
9 n m .  Medium-grained  core flakes  means  were 
38 lnln i n  length, 35 nini i n  width,  and I 1 n ~ n l  in 
thickness. Size differences rnay rcflcct raw 
material properties, raw material size. or more 
intensive  reduction of fine-grained materials. 

Summary of Results 

Area 1 was a  dispersed  chipped stone  scatter of 
24 artifacts  within  an 87s-stl-111 area.  ‘lhe area 
was cut by small erosion  channels, aIld the 
sparse ground  cover  contributed to an unstable 
surface deposit.  The disperscd artifact  distribu- 
tion may result from  geomorphic  rather than 
cultural  processes. No subsurface cultural clepos- 
its or fcalurcs were  encountered.  The  chipped 
stone  assemblage  exhibits a  full range of core 
reduction,  and  tool production and use are 
represented on a small scale.  The Baskclrrlakcr 
TI-TIT style plujectile  point  suggests an occupation 
betwccn A.D. 400 and 800. Area 1 has  the 
characteristics of a  limited hunting  camp. 

Area 2 was a chipped  stone clusrer of I O  I 
artifacts  within a 2X-sq-m area. The clustered 
distribution  suggests that the  artifact  assemblage 
results from a single  occupation. Only two  or 
three  cores  or parent cobbles  wcrc  reduced.  Core 
reduction is represented on a  small  scale. LA 
84775, Area 2, has  the  characteristics of a 
material procurement  component. 

Research  Questions 

The research questions  for  Area 1 and  Area 2 
focus on chronology, subsistence production, and 
occupation history. L A  84775 was originally 
recorded as a late Archaic  period  sitc.  Excava- 
tion revealed that LA X4775 had at least two 
components designated  as  Areas 1 and 2. Area 1 
was originally  described as a late Archaic  period 
cornponcnt. The Area I artifact analysis  suggests 
that Area 1 rnay actually  date  to  the  middle 
Developnmltal  period.  The  implications of this 
observation are discussed below.  Area 2 was  not 
idcrltified during thc inventory and therefore  was 
not  included in the research design.  IIowever, 
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the  technological patterns evidenced in  the 
chipped  stone assemblage  make the Area 2 
assemblage  an  important  addition t o  the  Las 
Carnparias study. Specific  research  questions will 
be addressed with the data from each area. 

Based on the inventory description, T,A X4775 
was expected to be a dispersed, single-compo- 
nent chipped  stone  scatter with a single Basket- 
maker 11-111 style projectile point. In order t o  
support the hypothesis, it was necessary t o  verify 
that the  chipped  stone  debris and pro-jectile point 
did result from a single  occupation. 

Excavation  did not yield additional chrono- 
metric  data  beyond  the projectile point. Obsidian 
hydration  dating  was  not used  because of the 
surface  context  for  the projectile point.  There- 
fore,  component  dating must rely on  established 
projectile  point  typologies. Based on the active 
gcotnorphological  characteristics of the  site 
environment and the lack of evidence to suggest 
that the pro.jectile point was a  recycled artifact, 
it is assumed that the other chipped stone  arti- 
racts and  the  projectile  point  are temporally 
associated. 

Another  criterion i n  favor of Area I being a 
single  component  site  was the lack of evidence 
for a later  component.  Closer  examination of LA 
84775 revealed  a discrete  core reduction  locus 
(Area 2 )  40 t n  northeast of Area I ,  and five 
sherds of Biscuit B pottery 30 m north of the 
main portion of Area I .  Area 1 is outside the 
area  of potential  alluvial deposition from Area 2, 
so i t  is not possible that the Area I artiracts 
washed  out  from  deposits associated  with the 
core reduction  area or  the  sherds.  Furthermore, 
Area 1 is separated from the other  deposits by 30 
to 40 111, supporting the observation they are 
discrete  conlponents. Based on these criteria, 
Area I cat] be examined as a discrete, limited 
activity conlponellt. 

Refining the Area 1 occupation  date is prob- 
lematic  without independent chronometric data. 
Existing typologies  must  be  relied on for a 
general  date  range.  The most  thorough  reference 
for  Northern Rio Grande  projectile  point typo- 
logy is Thorns  (1977).  Two  projectile  point types 
described  in  Thoms  (1977) have similar  morphol- 
ogy to  the Area I specimen.  The Lurnbre-Nar- 
row Rase projectile point has a  wide triangular 
blade  with a mean  maximum  length of 28.2 mm, 

a mean maxitnunl  width o f  17.7 nun, and  a  mean 
maximurn  thickness of 4.6  mm. ‘I’he base  is 
straight to  convex  and  narrower than the blade. 
The Area I point  is srnaller  than the mean 
dimcnsinns, but is within  the lower size range o f  
the Lutnbre-Narrow Rase size spectrum.  Thorns 
(1W7: 150) suggests that this style was produced 
between A.D.  350 and 850. His  date  range is 
based on comparable  exatnplcs recovered  from 
dated contexts  in  the  Middle  Rio  Puerco and the 
Rio  Rancho area north of Albuquerque. 

The  other  comparable point type  described by 
Thorns (1977: 155) is l’esuque-Narrow Hase. This 
type is rnorphologically similar t o ,  but srnaller 
than the Lunlbre-Narrow Base especially i n  the 
blade/rnaxitr~um  width.  The T ~ I ~ X ~ T T I U T N  mean 
length of Tesuque-Narrow Rase points is 24.4 
nlrn, rhc mean nlaxinlurn width is 13.5.  and the 
maximum  thickncss is  2.72.  Thcsc  dimensions 
compare  favorably with  the  Area 1 specimen. 
Based on similar  examples  from  late  Alameda 
phase sites near Rio  Rancho  and a middle  to  late 
Developmental  phase site  near  Tesuyue,  New 
Mexico  (McNutt  1969),  Thonls ( 1977: 155) 
suggests  a date  range from A.D. 500 to 1300. 
This  date  range  appears to be too broad for 
small, corner-notched  projectile poir1t.s found in 
other  regions of the  northem  Southwest.  Lang 
(1992:93)  suggests a date  range between A.D. 
500 and 850, which  is sitrlilar to  the  Lumbre- 
Narrow Base date  range  (Thoms 1977: 150). 

Since  pottery  was  not found within  Area I ,  
there is no independent means to assess  the  end 
of the date  spectrum in which  this  projectile 
point falls.  The best date  range  for  the Area 1 
occupation is A.D. 500 tu 850. This  period i s  
poorly understood  for  the  Santa Fe area.  Current 
interpretations suggest that the Santa Fc area  was 
occupied by Archaic  populations  during  this 
span.  Another possibility is that  the  Santa Fe 
area was seasonally  occupied by early h c b l o  
groups, who exploited  the  biotic  resources using 
a logistically  organized  strategy . 

Subsistence Production 

In the  data recovery plan  (Post 1993a:8-9), LA 
84775 was expected  to  date from the  late  Archaic 
to Basketmaker 11 period. Instead, as  presented 
in the preceding chronology  discussion, the  Area 
I occupation is  more correctly fixed between 
A.D. 500 and 950. From a strict  Rio  Grande 
cultural sequence perspective,  this  datc  range 
encompasses the early Developmenlal  period. 
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Alrnost nothing is known of the  early Develop- 
rrlerltal period  occupation of the Santa Fc area. 
The most comprehensive review of the early 
Developmental period by nickson ( I  979) for  the 
Arroyo  Hondo project  listed no early Ilevelop- 
mental components.  These site data  conformed 
closely to  Wendorf  and k e d ’ s  sequence (1955) 
i n  which there was limited, if any, settlement of 
the Northem  Rio  Grande between A.D. 600 and 
900. 

?‘he regional  site  data  show 110 settlerrlent of 
the upper  Santa Fc drainage before A.D. 1000. 
Earlier settlement occurs to the north along  the 
Tesuque  River  (McNutt  1969; Allen 1972) and 
the  south at  the  mouth of the Santa Fe  River 
(Dickson  1979). AT) abscnce of identified  sites 
does not mean there  was TIO scttlerncnt of the 
upper  Santa  Fe  River Valley  before A.D. 1000. 
It may mean that  settlement  was on a  very small 
scale and may have been  seasonal.  Given  the 
probability that the  prevailing settlement patten) 
was small-scale and  seasonal,  the  piedmont area 
north of  thc Santa Fc River may have been a 
resource  area that was exploited with  a  logistical- 
ly organized strategy  (Binford 1980: Elyea  and 
Hogan 1983). Logistical organization would have 
allowed populations to procure and  process 
piedmont resources  and  return to residential  sites 
after  sufficient  resources were obtained. Viewing 
Area I as part o f  a logistical  strategy allows i t  t o  
be analyzed and  interpreted using the same 
criteria  for late Archaic period  cornponcnis. 

Raw Material Procurement Patterns. Raw 
materials  for  the  chipped  stone industry  were 
obtained  from local and nonlocal sources. Local 
gl-avel deposits contain a variety of suitable 
chert,  chalcedony, and quartzite.  The majority of 
the local nlaterials  in the assemblage  were fine- 
grained, suggesting discrimination against 
medium-  and coarse-grained materials. If Area 1 
chipped  stone were used  for long-distance re- 
source  procuremcnt, then materials that would 
provide the  most flexibility and predictability for 
tool  production would have been  used. This 
expectation is confirmed by the dominance of 
obsidian  and  fine-grained  chert,  chalcedony,  and 
quartzite, which make up 7 I percent o f  the  raw 
materials.  Poorer  quality rnaterial would be 
obtained locally  and used as needed. This pattern 
is evidenced by the multidirectional core and five 
core  flakes  of medium-grained chert  that were 
recovered.  The Area I assenlblage,  though 
small, does suggest that raw material procure- 
ment or selection  was  heavily conditioned by 

material texturc and  quality.  Obsidian was  used 
t o  produce  fomlal  tools  and was brought t o  thc 
site as  a  finished projectile  point. Fine-grained 
chert was  brought to the  site in a  partly  reduced 
state. Medium-grained  chert could have been 
obtained from nearby  gravel deposits  for  more 
heavy-duty  tasks  than  fine-grained or glassy 
materials. 

Core Reduction and Tool Production Trajecto- 
ries. The Area I assemblage  is  interesting be- 
cause i t  evidences a full range o f  reduction  and 
tool production.  This  range of debris and tools 
suggests that  a number of activities  were  support- 
ed by curated  and  expedient  strategies. 

Core reduction is evident  for all rnaterial types 
(Table 6.11). The  early and middle  stages of 
core reduction are represented  by five  core  tlakes 
that  exhibit 30 to 100 percent do~-sal  cortex, 
seven core  flakes with  cortical or single-faceted 
plalfornis,  and 10 core flakes  with  three or  fewer 
dorsal scars.  The  n~ultidirectional  core of local 
rnaterial is another  strong  indicator of expedient 
or situational core  reduction. Idate stage  core 
reduction is represented by the nine core  flakes 
with no dorsal  cortex,  of which five have more 
than  three  dorsal scars.  The  core  tlake and corc 
assemblage, which include local chert,  chalcedo- 
TIY, and quartzite and  nonlocal obsidian,  suggest 
curatcd  and expedient  strategies.  The  tools  made 
from local materials were probably supplemented 
personal gear, which  included partly reduced 
cores  or  nodules of obsidian  and  chert,  chalcedo- 
ny, and  fine-grained quartzite.  Only a few  flakes 
were  removed from a core(s) of each material 
type. The lack of discarded  cores  of these fine- 
grained materials suggests they were retained for 
subsequent  tasks. 

Tool production is evidenced by the presence 
of an  obsidian  hammerstone  tlake  and  chert  and 
obsidian  biface  flakes.  The  low  numbers of 
hiface flakes indicate that they were removed 
from  cores to produce  edges needed for  cutting 
or scraping.  The presence of a complete projec- 
tile  point  indicates that  formal  tools  were  brought 
from a  residential  site to fulfill anticipated  needs. 
Further reduction of bifaces may have been  in 
response to unanticipated needs. 

Tool Use. Tool use i s  represented by  an obsidian 
hammerstone  flake  and  the  obsidian  projectile 
point. Darnagc on the  hamnlerstone tlakc is not 
conclusive  evidence  for  on-site  use. A hammer- 
stone could have been brought  to  the site as 
personal gear and a darnagcd ridge  removed.  The 



hammerstonc may have  been  reduced  removing 
the  hatntnerstone  flake and biface and  core  flakes 
for  on-site  use  or in anticipation of future  needs. 
At best,  the  hammcrstone flake may represent 
maintenance of personal gear. 

The  projectile  point has a broken  tip that 
exhibits an impact  fracture  suggesting it was 
broken  in  use.  Curiously, the point is i n  good 
condition and  could have been  reused. The  cdgcs 
do not exhibit wear from scraping or cutting 
indicating it was only used as a arrow  tip. 

Evidence of on-site tool use is ambiguous. 
Although i t  appears that tools  were used or 
modified,  thcrc is no indication of how.  Short 
duration, low intensily use may n o t  have  pro- 
duced  extensive wear  patterns on tool edges o r  
accumulations of debris from tool  manufacture. 

Occupation History 

Investigation  of  the  occupation  history relies on 
the spatial  relationships within  and between 
artifact classes and  features. No features were 
excavated,  thus  only  artifact relationships and 
distribution  can  be  examined. 

Artifact distribution was  dispersed and low in 
density.  There is n o  clear spatial association 
among any o f  the artifacts.  The  dispcrscd, low 
density distribution  reflects a brief  occupation 
where  debris  from  activities was probably  dis- 
carded close to where i t  was produced or used. 
The  artifacts may have been  discarded  in  a  more 
restricted area,  but  have been dispersed by the 
south  to  north  drainage  pattern. L,ow density and 
unstructured  artifact  distributions  arc most  indic- 
ative of logistically organized  activities. 

The site structure resembles  limited or special 
activity  sites from the late Archaic period  sites  in 
the  tlorthwcstern New Mexico  (Vierra 1980: 
Eschman 1983). Limited activity  sites  probably 
reflect  a  part of early period subsistence  strategy 
used to  support a small group. 

Excavation of Area 2 yicldcd no direct  cvidence 
that  can be used to  date the occupation.  The 
location of five Biscuit B sherds  from a single 
bowl  fragment indicate  that  Area 2 may have 
been occupied between A.D. 1400 and 1550 
(Breternitz 1966:70). Given the predominant 
pattcrn of site fortnation for the Las Campanas 

sites of artifact  accumulation through repeated 
visits over a 3,000-year  period, it would  be 
premature  to categorically attribute thc  Area 2 
concentration  to  the  Middle  or Late Classic 
period of the  Rio  Grande  scqucncc. 

Occupation History 

The  occupation  history of Arca 2 appears L o  be 
simple. All but one  of the  chipped stone  artifacts 
were recovered  from a 28-stl-111 area.  The  debris 
is discard from the  reductioll of one or  perhaps 
two cores that were fmusported  off-site.  Figure 
6.36 shows the  artifact  density distribution for 
the Area 2 concentration. The pattern shows an 
oblong  cluster o f  debris that spread a relatively 
short  distance  since  site  abandomncnt.  This 
concentration of core reduction debris is consis- 
tent with a single material  procurerrlent  and cort  
reduction episode. 

Subsistence Production 

The  only evidence  that can be related L o  subsis- 
tence production is the  chipped stone  artifacts. 
Area 2 chipped stone  assemblage  exhibits a 
combination of traits  that suggest direct  raw 
material procurement and early  to  late  stage  core 
reduction. These  traits  include  high percentages 
of whole  flakes, a mixed  distribution of cortical 
and  noncor&ical artifacts, and dorsal  scar  counts 
that range  frotn 0 to 5 .  None  of  the chipped 
stone  debitage  cxhibikd usc wcar  and  only  two 
biface tlakes  were  identified.  This  suggests that 
the  cores were  reduced  primarily t o  produce 
flakes as tools,  however  the  core  tlakes were  not 
used on-site.  Expedient tool production is most 
comnonly associated  with a foraging stratcgy 
rather than a  logistically organized  subsistence 
strategy.  The  extensive  core reduction does 
suggest  that multiple  core flakes wcrc  produced 
for transport.  Production of nunlerous flake tools 
would  indicate  anticipated needs instead of 
production of tools  to  support  inmediate or 
situational  needs. 
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LA 85036 
by Guadalupe A. Martinez 

Setting 

LA 85036 is on a north-facing  hillside with  a 
deeply cut unnamed arroyo  defining its northern 
boundary.  The  arroyo  drains  to  the  west.  The 
arroyo is part o f  a large  system of arroyos that 
drain the wcstem  portion  of  the project area. ?'he 
system  flows westward joining with the Caiiada 
Ancha along the western border of the Caja del 
Rio T,and Grant.  The  entire site is on Panky fine 
sandy loam  surrounded by  Pojoaque-Panky 
association (Folks 1975:39). The vegetation is 
pinon-juniper,  grama  grass, and chamisa.  There 
is a stand of cholla on the hilltop just abovc the 
si Le. 

Pre- and Post-Excavation Description 

The  site is a water-spreading system,  originally 
recorded as a complex of 33 cobble  alignments, 
an carlhcn berm  localed to  the southeast of the 
edge of the  site, and  a dam and pond at the 
castern end of the berm.  Thc darn and  the berm 
are  constructed of stone and earth.  The  berm  has 
two rock-lined "weeps" at the western  end. 
Weeps are a nonmechanical  means of releasing 
water  from  the  berm  across the  hill slope.  The 
possible age of the  site  was discussed by Scheick 
and Viklund  (1991).  They noticed  a  similarity 
with  Spanish  Colonial terraces in  the  Galisteo 
basin. A pre-ninctccnth  ccntury date was  posited 
ror the site (Scheick  and  Viklund 1991:98). 
There is a wheel  track that passes through  the 
site  and crosses six or seven of the  cobble  align- 
ments.  These were thought  to  be pre-nineteenth 
century also. OAS staff and  fonner landowners 
believed  the dam,  berm,  and  alignments  to be the 
work of the Civilian  Conscrvation Corps during 
the 1930s. 

Excavation and Research Methods 

Excavation  and  recording  different features 
focused on site  function and chronology. Exca- 
vations  were conducted  using  slandard OAS field 
techniques.  Recording  was  done on OAS feature 

forms.  Profiles, plan maps,  photographs,  and 
maps  were made of the site and the excavated 
features.  The various features  were  examincd for 
differences i n  materials  and construction tech- 
niques that reflected chronology  and  construction 
sequence. 

Excavation trenches were placed in the hemi 
channel to ascertain if water had flowed for a 
prolonged  period  through the channel. Excava- 
tion units  at the  cobble  alignments exposed  soil 
profilcs and differences  that  would result from 
erosion control or  agriculture. 

Detailed  recording of cobble alignrncnts i n -  
cluded counting  cobbles  and  measuring  alignnlent 
length and  width.  Dimensions  of every tenth 
cohhle i n  an alignment were measured  and 
material  type  was recorded.  The  alignmcnt 
outline was classified  as straight,  sinuous,  arced, 
or  curved.  Position  on  the  slope was recorded as 
parallel,  diagonal, or perpendicular. 

The  function,  construction  sequence, and dating 
of the site  were  the  subjcct of many on-site 
discussions and inquiries of colleagues and 
infortnanls. Consulted historical records included 
Soil Conscrvation  Service records at Zimrnerman 
Library, University of New Mexico, city  plan- 
ning  maps  at  Santa Fe  City  Hall, historical maps 
at the  Museum o f  New Mexico  History  library, 
and the  New  Mexico  State Records  Center and 
Archivcs. Inlhrrnal intervicws of local residents 
supplemcnted or confirmed  the archival  informa- 
tion. 

Excavation and Recording Results 

Thirty-seven rock alignments  were recorded  and 
the dam  and berm  were  described  and photo- 
graphed. 

Rock Alignments 

Thirty-seven  cobble  alignments were identified, 
which is  four  more than were observed  during 
survey (Fig. 6.37). There were two  major mate- 
rial types among the cobbles,  quartzite and 
limestone.  Sandstone occurred i n  one  alignment. 
This alignment also had a different  shape than 
the rest (RA 22). " d e  6.12 provides  rock 
alignment data. 

The  alignments measured between  12.4 In and 
247.8 m ;  mean  length was 56 In. The nurnber of 





Table 6.12. Rock Aligmnent Data, I,A 85036 
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cobbles 

Quartzite 
cobbles 
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rocks in  an  alig~~ment ranged from 53 to 1,131 
with a mean or 268 rocks. Alignment  length had 
a strong  positive  correlation with the number of 
rocks; the  longer the alignment the greater the 
number  of  rocks. 'I'his indicates that rock size 
and spacing  were fairly uniforrn. Mean length o f  
the measured rocks  for all alignments was 20 
cm.  However, some of the alignments  had a 
mean rock size as STllalI as 14 cm, while OTW 

alignment had a mean size of 26 cm. 
Twenty  alignments  were made  entirely of 

quartzite  cobbles,  six were  made of limestone 
and tell were  niadc of a combination  of quartzite 
and  limestone  cohbles.  The  quartzite cobbles 
were  easily  obtained from nearby outcrops and 
exposed  strata in the arroyo  bed.  The limestone, 
however.  had to he brought i n  from  quarries i n  
the Sangre  de  Cristo Mountains to the east.The 
alignments  were usually a single line of cobbles, 
and 26 consisted entirely of a single  line. Six 
alignrnents had occasional double  lines aTld two 
alignrnents  had  occasional double and  triple  lines. 
Three  alignments had occasio~~al double,  triple, 
and quadruple lines. The  purpose of  thc rnultiple 
courses  was not clear;  however, one recorder 
noted that the  quadruple  lines were made of 
smaller  cobbles.  The  multiple lines may have 
resulted from the  builders compensating for  the 
lack of larger  cobbles. If cobbles were transport- 
ed by truck or  wagon  load,  large  cobbles would 

have been used first with nwltiple.  smaller 
cobbles  used to  maintain consistent  alignment 
width.  The majority of the  rock alignments  had 
sinuous  outlines (n = 22), six  had straight 
outlines,  and  nine  had  curved  or  arced  outlines. 
RA 22 had a "T" or  perpendicular  arm of 16 
cobbles. 

The  position of the alignrnents in relation  to  the 
hillslope or the hemi was  recorded with three 
positions  noted. Thirty-four of the  alignments 
were parallel to the  slope,  following the contours 
and grade of the hillside.  Two  werc parallel to 
the berm,  and  one was  diagonal to  both  the  slope 
and the  berm. Alignnlent orientation  suggests 
that they functioned to spread  water ac~-oss the 
slope and  slow downslope  waterflow and  soil 
erosion. 

Six of the rock  alignments  werc tested by 
digging a 1-111-sq unit  that  bisected the  rock 
alignment  (Fig. 6.38) . The units were  excavated 
to  an  average  depth of 34 cm. The  excavations 
revealed no difference in  the soils on either  side 
o f t h e  rock alignments.  There were no  major soil 
changes between thc excavated units. 

The Berm 

The benn is S O 0  m long, averages 4 to 6 ITI 

wide,  and  is SO t o  75 cm  high. It extends  from 
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the darn to the  wcstcmrnost end of the site.  The 
herm  has  two  lirnestonc-lined  weeps  near  the 
western  end. A third weep is visible on  the 1991 
aerial photograph of  the  site  area, but has been 
removed  by recent construction.  The western end 
of the berm is capped  with  lirnestone to prevent 
erosion. 

A 6-in trench was excavated  across  the channel 
hehind the  berm.  The  trench bisected  the channel 
exposing  both sides of the channel interior.  The 
trench had a rnaxirrmm excavated depth of 80 cm 
(Fig.  6.39).  The resulting  profile of the channel 
exposed  three  distinct soil  strata. 'I'he upper stra- 
tum  was  a  grass-covered sandy clay that was 
deterrnined to  be the flow area of the channel. It 
averaged 10 cm in depth.  The  stratum below the 
flow  stratum was clay.  The lowest stratum was 
a  caliche  clay mixture. 

The  berol  had  two rock-lined  weeps  that 
opened  onto  the hillslope where  the  cobble 
alignments were  located. These  were cross- 
sectioned  to dOcUTnCTlt their  construction tech- 
nique  and  material. The weeps  were  constructed 
of a single  layer of lirnestone  slabs laid into the 
soil of the  berm,  three  to  four  courses  high.  The 
west weep (Feature 3) was  2.5 rn wide and  0.75 
1n deep  (Figs.  6.42,  6.44).  The east  weep (Fca- 
Lure 4) was 3.25 n~ wide  and .5 m deep  (Figs. 
6.43, 6.45). The wceps had slab floors that were 
most  likely used t o  prevent  erosion when water 
was released. 

'The dam was o f  earthen construction  with  cob- 
bles  lining  the nlouth of the  headgate  thal ernp- 
tied the  pond's  overflow  into the channel  created 
by the  berm.  The lining of the headgate  was 
limestone and  was  probably placed there to 
prevent  erosion  when  the  pond water was re- 
leased into  the berm channel.  The  dam was 75 nl 
long, X m wide, and 1 to  2.5 111 high.  The pond 
measured  approximately 90 111 long by 60 n1 
wide.  It  collects  water from  an  arroyo that drains 
ill from the east. 

The wheel track was determined to  be  earlier 
than  the  alignments. The alignments  overlaid  the 
wheel track indicating that they were  created 
before the rock alignments were built. Purple or 

amethyst  glass  was observed i n  and  around the 
track. 'I'he glass dates  from I 8x0 L o  1920, along 
with  the wheel ruts, and is probably associated 
with  homestead or ranching activities. 

Archival Research Results 

Archival  research  was conducted t o  provide 
information on site  chronology  and  func~ion. 
Based upon relative dating of the hcrrn and 
wheel track, it became  apparent  that  the complex 
post-dated 1920. Subsequent perusal of maps 
from  the 1930s verified  a post-1935 date  for  the 
construction of the  dam, hem, and alignments. 
The  previous  landowner believed the  Civilian 
Conservation Corps  (CCC)  had built the fea- 
tures.  Initial  research  indicated LA 85036  was 
constructed by CCC work crews in the  1930s. 
The  following section provides  background on 
CCC for state and local levels,  identifies (he 
period when construction  occurred,  and  explains 
CCC erosion control activities  and  methods  and 
their relationship  to I,A 85036. 

Back,qround 

The Clivi l ian Conservation  Corps ((lCC) was 
created by Franklin  Delano Koosevelt soon after 
his  inauguration i n  March o f  1933.  The C T C '  
was  part ofthe "New  Deal"  plan to providejobs, 
build public works, and improve  the quality or 
the  soil on public and private  land  across [he 
nation.  The agencies that were created along  with 
the CCC were  the Works  Progress  Administra- 
tion (WPA),  the Civil Works  Administration 
(CWA), the Public  Works  Administration 
(PWA), and the  Federal  Emergency Relief 
Adnlinistration (FERA).  The  CCC  was  ernployed 
by the  first  three  agencies on projects  that  did 
not involved largc-scale construction.  'fhe CCC 
usually built small structures, many  by hand  and 
using  local  material  (Karnmer 1994: 18-21). 

By April of I933  plans  were  being  implement- 
ed i n  New Mexico  to  set  up CCC camps  and 
enlistment centers.  The CCC was under  the 
supervision of the  Emergency  Conservation 
Work  (ECW)  program.  The  Corps  was set up  to 
employ men between  the ages of 18  and 25 by 
doing  conservation  work  across  the  nation. 
Eventually, veterans of World War 1 were 
included  in  the ranks of the CCC because of the 
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Figure 6.41. LA 85036, plan view of Feature 4, 
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high  uncmployment among  them.  The calnps 
were adn~inistcrcd by the U . S .  Army and run 
along  the lines of a military base (Seligman 
1933; CCC 1936). 

One of the major projects o f  the CCC was 
reforestation, which gave  them lhe  nickname of 
"the  lrcc  army"  (Kammer 1994:68). Although it 
was a "make wcx-k" program,  the C?CC was 
responsible for rnany o f  the improvements  and 
erosion control system i n  parks and on private 
lands in the  western United  States.  Private land 
owners signed a cooperative agreement with  the 
state  allowing the Cc'c' to work on conservation 
pro.jecls on their land  and agreed to rnaintain any 
slructures they  built for at least five years 
(Seligman 1933). The program  provided training 
and jobs  for  ovcr 2.5 million men nationwide 
hetween 1933 and  1942 (Karntner 1994:fX). The 
C K  remained  active until World War IT. 

New Mexico had a high number of CCC camps 
due  to  the large land holdings i n  [he state by the 
federal  government  (Kamner  I994:68).  There 
were s o  n1;lny pro-jects in New Mexico that 
eIlliSTees from other states wei-e sent to the  camps 
in New Mexico. In addition to the ECW, the 
Office o f  Tndian Affairs operated CCC camps in 
New Mcxico.  In a summary of work  done i n  
New Mexico by 1938, i t  was  estimaled that 
25,650 nlen were or had heen employed in New 
Mexico  camps  (Fechner  1938). Also, CCC  work 
done in a five-ycar  period in New Mexico con- 
sisted of  1no1-e than 2,300.000 water  spreaders 
and  388,702 erosion control  chcckdarns, a111orlg 
other pro.jects. 

CCC in Santa Fr 

Soil Conservation Service records at  Zimnlerlnan 
I .ibrary, University of New Mexico, report that 
New Mexico had a large CCC program and that 
the Santa Fc area  was the localion of one of their 
camps. Local infon-nants who lived in Sanla Fe 
during  the  1930s  and CCC veterans  aided  in 
locating the camp and fly  camps. 

The C(1C had established a camp in the  foot- 
hills of  Santa Fe by November o r  1933  (Fig. 
6.44).  The  camp was on  the northwest side of  
Santa  Fe between  the Arroyo Rincon  and the 
Arroyo  Torreon, about 5 miles  southeast of LA 
X5036 (Fig. 6.45). The  campsite,  according  to 
infonnants, became  a Japanese  internment camp 
during  World War I 1  and after the war was 
converted into Veteran's  housing (Fig. 6.46). 
Evcnlually.  the area becamc the Casa Solarla 

subdivision, and the location o f  the camp i s  
approximately where the Casa Solana  Clubhouse 
is now. 

'lhe CICC' conducted many projects in  and 
ai-ound the Lown, including major  work 0 1 1  h e  
Santa Fc River park and  Hyde  S(ak  Park.  There 
were "f ly"  or  side  camps in diKcrcnt part of 
Santa Fe whcre  srnaller contingents frorn the 
base would set up to work i n  a particular area or 
on a particular project. A fly camp in the west- 
en1 part of Santa Fe  County,  designated SCS- 
CCC #7-N, i s  dcscrihcd  as  being in "portions of 
the Santa Fe and the Sebastiall de  Vargas  Grants, 
consisting approximately of 5.000 acres. . ." 
near  Santa Fe and  occupying a portion o f  the 
watershed of the Sarlla Fe River. 'I'his camp 
would seen1 a  likely  candidate for  the  buildcrs ( 3  

the  fealurcs at LA 85036 (Soil Conservation 
Service 1937:  130). 

Site Chronology 

Daling LA XM3Ci was a process o f  elimination 
unlil a plausible time was derernined. 'The 
earliest possible date  for  the si1.e would lave  
bccn 1933 sincc [his i s  when the CCC was 
cstablished, A 1936 or 1937 acrial  map of the 
area shows that there were no structures built a1 
that time.  However, ael-ial photos of thc  area 
made in 1951 show the features. 'I'hert. is a 
record of dam  construction  and  erosion  control 
works being clone around the Santa Fc area. AIJ 
inventory o f  WPA-funded  projects in of WPA- 
funded projects  in New Mexico  list  Santa  Fc as 
having a dam  and small diversions  constructed in 
September of 1941 (Kanmer  I994:B-66).  The 
latest date for construction  is  early 1442 due to 
the  beginning o f  World  War 11 and h e  subse- 
quent disbanding of the CCC. Since LA 85036 
appears to bc a CCC  project, the time range for 
i ts  construction is 1936-  1942, with the possibility 
that 1937-1941 is a reasonable time  period. 

The two-track  road that runs through  some of 
the deflection  dikes is older than  the  water the 
waterspreader  complex  since the  dikes  are on lop 
of the tracks.  The date of the  tracks is 1880-1920 
based on shards of purple or amethyst  glass 
found in association will1 h e  road. 'lhe road is 
probably  from  the tilnc when  the  area was  a 
cattle  ranch or m a y  be part of some holncstead. 
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Site Function 

It appears that the hmction of the complex at L A  
X5036 is a  water diversion system to prevent 
erosion  from  cutting a deeper  arroyo.  The fea- 
tures  would  have hcen used for erosion control 
and not t o  water livestock as  was  suggested 
during inilial speculation about the function of 
the  site.  Overgrazing  of livestock  was probably 
responsible  for the  initial erosion  problem in the 
first  place. 

The an11ual reports  for I936 and 1937 from  the 
Soil Conservation  Service  describe water  and 
erosion  control devices and  discuss  appropriate 
measures  for  certain  terrains.  One  device is seen 
i n  aburldance throughout  the Las  Campanas a m .  
The  devices recorded as  "checkdams"  are re- 
ferred  to as "gully  detentions."  They  are de- 
scribed as ". . . low  structures built of rock or 
rock and  brush,"  which  are placed in arroyos to 
reducc  [he  velocity of water  flowing through the 
channel and  to  promote silting behind  the darn 
(Soil Conservation  Service 1437:90). These 
detention devices are in almost every drainage in 
the  eastern  three-quarters of the Las Campanas 
area. A method  described as "water  spreading" 
uses features  similar to  those present at LA 
85036. This method diverts water from  arroyos 
and spreads it across a gentle  slope i n  order  to 
prevcnt  erosion  from  enlarging  the  arroyo cut 
(Soil Conservation  Service 1936:3 1, 1937:90- 
92). 

'l'hough three types of spreading  systems are 
noted,  only one fits all the features preserlt at L A  
X5036 (Soil Conservation  Service 1936: 13 I ) :  

Total diversion of srnall flows: This is used 
i n  cases where relatively small flows are 
diverted upon  comparatively  large  spreading 
areas.  An earthfill dam is constructed across 
the arroyo with an  earth  dike  extending  from 
the  end of the dam to  the point  at  which it is 
desired t o  deliver  the flow  and  at  a  safe 
distance  from  the  arroyo  bank,  otherwise 
deflection dikes t o  prevent head erosion will 
he necessitated. . , In caws of long  dikes 
weeps are used for  irrigation of adjacent 
available  spreading  areas. 

dikes" arid arc used to  prevent  water  from  erod- 
ing arroyo banks after  the  water i s  released from 
the weeps. 

The  complex was PI-obably  built  by both me- 
chanical and hand  methods.  The bcrrn or  dike 
and the dam  appear  to have been dug with 
excavating machinery.  The  cobble  alignments  or 
deflecting dikes  were placed  by hand.  Thc water 
spreader,  dikes,  dam,  and pond are all a complex 
used for  water control to prevent sheet erosion 
and arroyo  cutting.  Water  spreading  as a means 
of erosion control is now outlawed  in New 
Mexico  since water rights  and  diversion of water 
are very delicate issues i n  the state. 

Excavation  was  intended to  determix  the water 
spreaders'  mechanics. IJnfortunately,  cxcavation 
did  not yield smctural  evidence o f  lhc  workings 
o f  the darn. berm. or deflection  dikes. I n  fact. i I  
is difficult to say i f  the  features ever  functioncd 
for  the purpose they were bullt. 

Conclusions 

Excavations at LA X5036 was mi~limally useful 
for deterrnining the  site  funclion.  However, i t  did 
reveal that the water  spreading  complex was o f  
twenticth-century manufacture.  Whether  or not 
the  spreader was used extensively or at all could 
not be determined. 

The archival  research  produced  a history o f  lhe 
area of  Santa  Fe  where the site is located. LA 
85036 was a water-spreading system for total 
diversion o f  sinal1 flows  as termed by the Soil 
Conservation  Service. Tt was determined to he 
constructed by the CCC in the late 1930s or 
early 1940s. The cornplcx was a  large-scale 
attempt to modify the landscape and all the 
features  were  clearly built at the same  time. 'The 
complex  was  part of a nalionwide  program to 
reforest and reclaim land that had been over- 
grazed  to  the  point that erosion was dissecting 
the land so badly that it was no  longer  usable  for 
any enterprise.  The  scope o f  the conservation 
program was nationwide and  was aimed at pre- 
venting another  "dustbowl"  era, which  had 
exacerbated the depressed  economy of the 1930s. 

Rock-lined openings in earthen  dams  or canals 
are  called  "weeps. " They  divert water from  the 
channels  and release i t  across a wide,  gentle 
slope.  Cobble  alignments  arc the "deflection 
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LA 98861 

Setting 

LA 98661 is at  an elevation of 1,970 m (6,640 
ft) on a norlhwest-facing  slope.  The site is just 
below a ridge top of grassy  tableland 011 the 
fringe of the piiion-juniper woodland.  The 
ground  cover  is blue  grama grass and rabbit- 
brush.  The top soil is  crytpogamic, which is an 
indicator of stabilized soils  that haw sustained 
little  or no recent disturbance.  The soil is a  loose 
fine-graincd clay sand  mixed  with  abundant 
gravel and  cobbles typical of Horizon  A1 of the 
Panky-Pojoaque rolling  association (Folks 
1975:43). 

Pre- and Post-Excavation Description 

LA 98861 is a possible T,-shaped rock-mulched 
plot with all associated  singlc-cobble-wide  check- 
dam that  covers about 2,700 sq m. One quartzite 
flake  and  three  core  flakes  are  also associated. 
l‘he rock-mulched plot is distinguished by a 
series of parallel  linear arrangements o f  medium 
to large  quartzite  and  granitic  cobbles  (Fig. 
6.47). Two  areas  within the field  alignment may 
have internal structure.  The area in the northwest 
portio11 o f  the  field i s  S-by-4 III with mediurn and 
large  cobbles evenly  spaced  at 40 10 SO c m  inter- 
vals. Small cobbles  and gravcl  fill the inlerven- 
ing spaces  between largcr cobbles.  There  are at 
least  six aliglments of this type. In the southeast 
portion of the field there  are closely  spaced 
tnedium-sized cobbles that form a  close-knit grid. 
The internal structure o f  this area is similar to 
features  reported  along  the  Rio C h a m  north of 
Espaiiola, New Mexico  (Anschuetz et a!. 1985; 
Maxwell  and  Anschuetz 1992). 

1,A 98861 was thcrefore redesignated as a 
sherd and  lithic scatter after the excavation 
results indicated the field was a natural  feature. 
During lhc excavation, a concentration and 
scatter of lithic artifacts was  identified that 
included  core flakes, two cores, and a utilized 
core flake  (Fig. 6.4X). The  concentration of 18 
red chert  core  flakes  was in the southwestern 
portion of  the  site.  These  were from a single 
core reductio11 episode.  The artifact  spatial  distri- 
bution  is typical of small sites  in  the  Las 
Campanas  area.  Often  there  are  one or two 

artifact concentrations with an associated dis- 
perscd scatter. ?‘hese sites rarely h a w  yielded 
subsurface deposits,  thercfbre no excavalion  was 
coriducted i n  the  artifact  concentraticm. 

Excavation Methods 

Prior  to  excavation, a 30-111 radius  around the 
possible garden plot was  resurveyed.  This careful 
reexamination  resulted i n  the  identification of 
more surface artifacts  than were observed  during 
the survey.  These  artifacts were flagged and their 
locations  piecc-plotted  with  a transit a ~ d  stadia 
rod, 

Excavation  methods  focused 011 confirming and 
characterizing the plot  structure  and  stratigraphy. 
Two  l-by-2-ni  units were placed  along  and 
straddled  the  assumed  bordcr of the plot so that 
I n1 was within  and I tn was  outside  the  plot. 
The soil and  rock within the  units were  renloved 
from  the units  in two 10 to 12 crn levels. ‘I’he 
soil and rock were  screcncd through W-inch and 
%-inch  mesh.  The soil and rock that remained  in 
each screen were weighed. ‘The soil and  rock that 
passed through the %-inch mesh into the  wheel 
barrow  was also weighed.  This  provided  volume 
data for rocks  that were larger than ‘h inch, 
between ‘/4 a d  Yi inch,  and  rock  and soil that 
were srrlaller than 1/4 inch.  These  results  were 
recorded for each level. 

‘The excavation also exposed the  stratigraphy 
and revealed the presence or absence of f o r d  
borders. Thc stratigraphy was recorded accord- 
ing to soil  and rock  content. A third  I-by-l-m 
unit was  placed outside the plot to recover 
comparative soil and  rock  volumetric  and  strali- 
graphic  data. 

Stratigraphy 

Exposing and documnting  the soil  levels within 
and  outside the garden plot was a important 
aspect of the data recovery plan.  Stratigraphic 
differences i n  soil, rock composition,  and  volume 
were  expected if the garden plot interior had 
been modified. To exposc the stratigraphy,  two 
1 -by-2-1n units were excavated along  the  garden 
plot border.  Three  stratigraphic  levels were 
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recovered from the surface.  The  sherd appears to 
be from a bowl body. The  exterior and interior 
surfaces  are  sn~oothcd and  lack any other surface 
treatment. ‘The paste,  similar  to  Coalition  and 
early Classic period  white wares, is hard, with a 
dark  gray exterior  (7.SYR 4/0) and  light gray 
interior  (7.SYR  7/0), and a  nlediuln texture. 
Temper  consists or fine  sand. 

Chipped Stone 
by Guadalupe A. Martinez 

A total of 28 chipped  stone artifacts  were  recov- 
ered or field recorded from LA 98861. The 28 
chipped S ~ O T W  artifacts  are assigned t o  five 
artifact types (Table 6.14). The assemblage is 
not diverse,  consisting mainly of  core  flakes and 
angular  debris. 

The chipped stone  artifacts  are  debris from 
core reduction and raw  material procurement. 
The raw  materials  reflect  a use of local chert 
from  the l e ~ n e z  Mountains,  Rio  Grande gravel 
deposits,  or  the raja del Rio, located to the 
west. 

Lithic Raw Material Selection. The chipped 
raw materials are n1ainly chert.  Chert enconl- 
passes  fine- to coarse-grained  material that 
occurs ill a  wide range  ofcolors.  The ma.jclrity of 
the  lithics were fine-grained chert (11 = 24), 
three were medium  grained,  and  one  was coarse 
grained.  Cherts  occur  throughout the  Santa Fc 
formation  gravel.  Its  abundance is subject to 
considerable spatial variability.  The cherts of the 
Santa  Fe  formation  gravel were used extensively 
by the  prehistoric  inhabitants o f  the  Santa Ee 
Kiver Valley as a  raw  material source  for 
chipped stone  tools.  Chert  is by far the  most 
conunon raw rnakrial identified on all Las 
CalYlpaTlaS area sites and as isolated  chipped 
stone  artifacts. 

Debitage. Debitage  from  core reduction  accounts 
for 25 or the 28 chipped  stone  artifacts.  Core 
flakes  and angular  debris were  the two most 
common  artifact  types  with  counts of I3 and 12, 
respectively.  The majority of the  dchitage was 
fine-grained  chert. Early and  middle stages of 
core reduction are represented by the  distribution 
o f  dorsal cortex  percentages. All twelve pieces of 
angular  debris had no cortex. Six core flakes  had 
no dorsal  cortex,  two  core flakes  cxhibited 10 
percent,  two  exhibited 20 percent, and there  was 

one core flake each that had 30, SO, and IO0 
percent covcrage.  Four  of  the  core  flakes  were 
whole.  Five  were  proximal  fragments,  one  was 
a medial fragment,  and  three  were distal  frag- 
ments.  Platform  types  primarily reflected early 
and  middle stage  reduction with single-faceted (n 
= 3 )  and cortical  (n = 2) platlbrrns  predotninat- 
ing.  One multifaceted platfonn  was  recorded,  the 
other seven flakes  had  collapsed,  crushed,  or 
missing platfonlls. Dorsal  flake scars  also reflect 
early and  middle stage reduction  with 10 of the 
13 core flakes exhibiting three or  fewer  scars. 
Three  corc flakes exhibit dorsal scars o f  four, 
five, and eight,  suggesting that the  cores these 
flakes were detached from were extensively 
used.  Whole  core flake dimensions  had a  mean 
length of 47 ~mm, a mean width of 39 m n .  and 
a mean thickness of 12 nlnl.  Dimensional cfa ta  
suggest that medium to large-sized core  tlakes 
were the most conmion by-product of core 
reduction. 

Tools. One late stage ullifacc  was  recorded as a 
side scraper of fine-grained chert.  The  dimen- 
sions of the  uniface  were 45 I I ~  in length, 26 
mrn in width,  and X mnl in thickness. I t  had LITI 

unretouched  convex  edge with an  edge angle 0 1  
46 degrees.  The wear on the edge  was  unidirec- 
tional  with even  rounding.  Damage  to  the  edge 
consisted of crescent scars,  feather  scars, and 
nibbling. 

Cores. One unidirectional coarse-graincd  quartz- 
ite core  and one multidirectional  medium-grained 
chert core were recovered. The quartzite  core 
measured 135 1mn long by 71 mm  wide by 5 I 
n m  thick.  Cortex covcrcd 70 percent o f  thc 
core. There  were  three flake scars, which sug- 
gest that  the  corc was  minimally  used. ‘Thc chert 
core measured 125 mmn long by 58 111111 wide by 
57 m n  thick. ‘l’here was T W  cortex  on  the  core. 
There  were 12 flakes scars, which  suggest  that 
the core was originally a large piece of raw 
material.  The  core was  substantially reduced, 
although  its size  indicates that it was not cxhaust- 
ed. Multidirectional  cores are typical of  expedi- 
ent  core reduction aimed at producing  tlake  tools 
or blanks. 

Research Design and Data Recovcry 

Reseurch Questions 

Cobble-mulched  fields  have been widely  reported 
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Table 6.13. LA 98861, Kock and Soil Weights from Units 1, 2, and 3 

Insidc, Lcvcl I 

3 31 17 264 Inside Level 2 

42 108 17 199 Outside Level I 

X5 7.5 I 1  176 

Outside Lcvel 2 17 I X  24 I 

IJnil 2 
-7 

Inside I,cvcl I 

I12 10 21s Outside Lcvcl I 

22 93 7 173 

Inside Lcvcl 2 

20 17 305 Ouhide Lcvcl 2 

24 1 1  240 

IJnit 3 

I.evel 1 

20 I30 27 194 Lcvcl 2 

38 1 X7 23 176 

Tablc 6.14. LA 98861, Artifact Type by Material Type 

Row Pct ite ' I o t a 1  
Colunlrl Pet 
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along  the Kio Grande,  the Ojo Calienle, and the 
Rio  Chama. ‘These features  are assigned to  the 
Coalition  and  Classic  periods  (A.D.  1175  to 
lS00). The fields of the  lower Rio C h a m  have 
been interpreted as evidence of diverse  fanning 
strategies that were employed unevenly across 
space and  throughout the Classic  period occupa- 
tion of the R io  Chama  (Maxwell  and Anschuetz 
1992:67). Researchers  argue that the  fields re- 
tlect a dynamic response to  change that may 
have hclpcd t o  minimize productive  risk, but also 
served to increase productive  capacity. 

Cobble-mulched  fields  have al least four bene- 
fits,  outlined by Maxwell and Anschuetz 
(1992:44). 

I .  ‘The cobble rnulch may absorb heat during the 
day and  radiate the  heat  at night, raising the 
ground  temperature.  This  absorption and radia- 
t i o n  cycle  raises  the soil and ground temperature 
and may lengthen  the  growing  season by negat- 
ing  the effects of early or late frosts. 

2 .  The  cobble mulch allows rapid  infiltratioll of 
surface  runoff, which  incrcases  the water avail- 
able to plants  from summer-dorninant  precipita- 
Lion. 

3. The  cobble mulch may increase soil moisture 
by retaining a greater percentage of winter  and 
spring  precipitation. This increases nwisture 
available  for seed germination  and early plarlt 
growth. 

4. The  cobble Inulch may reduce the air move- 
ment at the ground surface  resulting in less 
evaporation. 

‘These four factors may operate at varying  levels 
of effectiveness, increasing  potential agricultural 
production b y  ameliorating  deleterious climatic 
factors  throughout  the plant growth  cycle. 

As an isolated feature,  the field at LA 98861 
does not  imply the dynamism that is suggested 
for  the Kio Charria. It does suggest  that  farming 
occurred  along the margins of the  larger  arroyos 
iu the Las Campanas  area. T h i s  is important 
because some  low density  artifact  scatters may 
result from  part-time  fanners  who  tended fields 
and took advantage  of  the vast pifion,juniper 
woodland. 

With only  one  cobble-mulched  field in the Las 
Campanas  data base, the goals of the  data recov- 
ery  effort  were  modest. Many problem  donlains 
relating to  functional  differences of field types 

are  better addresscd  wilh  a larger  sample. Data 
recovery efforts al  LA 98861  maintained  compa- 
rabilily  with recent studies in the  Chlistco Basin 
(Lightfoot lC)C)O), lower Hio Charm  (Anschuetz 
et al. 1985; Maxwell  and  Anschuetz 1992), and 
0,jo Caliente  (Ware and  Mensel 1992) areas. 
Long-term  experimental and environmental 
studies were n o t  he  conducted,  though they may 
provide  the besl avenue to understand field 
variation (Ware  and Mensel 1992:98). 

Site Confinnatinn 

Is T,A 98x61 a  cobble-mulched field?  Authentici- 
ty as a cobble-mulched  field must  be confirmed 
as par1 of the  excavation  at  LA 98861.  From the 
literature  (Lightfoot 1990: 166-178; A w h e t ~  ct 
al. 1985:75-76,  107-109),  criteria fol- field 
identification  can  be outlined. 

Criterion 1. The gravel should lie on  top of the 
soil and not be intermixed with the  soil substra- 
tum. This is a functional requirement of cobble 
or pebhle  mulches  because a reduction in soil 
pore  size and spacing  increases evaporation.  Thls 
combination of silty soil and cobble mulch crc- 
ales  a  seal and increases the potential for  crusting 
(Lightfoot 1990: 166). Problenls wirh lhis  criteri- 
on  are  obvious: (1) the  field may have been 
abandoned for  over SO0 years so lhat wind-blow11 
soil has  mixed with  the  cobble  mulch:  and (2) 
the  gravel may deflate,  erode,  and  compact on 
top of the underlyillg sediment. ‘l’hese actions 
would  result in soil and  mulch mixing.  Mixing  of 
soil and mulch may make it difficull  to  discern a 
difference  hetween  the  cultural  and natural 
deposit. 

The use of this criterion  involved  excavation of 
test trenches  that provided a cross section o f  lhc 
interior and exterior field. The  profile was 
examined for  differences in the vertical distribu- 
tion of soil and gravel.  Presumably, i f  lhc  field 
was  prepared with a soil substratum and  a cobble 
overburden, some renmant  of this arrangement 
should remain. 

Criterion 2. The gravel and  cobbles  used in the 
field had to  come  from a source  exterior t o  the 
field.  Two potential sources  are  borrow  pits  and 
the  surface surrounding  the  field  (Lightfoot 
1990:169). No borrow pit  was observed  at  LA 
98861, therefore the immediately available 
surface  gravel is  the most  likely source. If this is 
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true,  then  there  should be  a difference i n  the 
volume of gravel from within  and  outside  the 
field.  This  difference  should be apparent i n  the 
upper 20 cnl of the mulch  (Lightfoot 1990: 173). 
It is also  probable that the soil to gravel  volume 
would be higher  in  the  upper 5 to 10 cm level 
outside  the  field if removed  gravel was replaced 
though  erosion by soils and small pebbles. 

The  gravel volumes can be measured by 
screening  the soil and gravel from within and 
outside  the  field.  This can be done in gradations 
of < Vi inch, < lh inch, and > 'h inch.  The 
amount  of  each gravel  size will be weighed and 
the  weights  compared  for inside and outside the 
field.  Differences of two times or  greater magni- 
tude within  the  field would be a strong indicator 
of its  authenticity (1,ightfoot and Eddy 
1995 : 466). 

Criterion 3. The fields may exhibit patterning 
that  define  the limits of the  growing  area.  These 
patterns may include field  borders  or  dividers. 
Bordel-s dcfiTlc the field  exterior with  a  single 
tier o f  contiguous  cobbles that may be upright or 
lying f l a ~  on the ground.  Dividers  are  cobble 
alignments  within  the field that form compart- 
rncnts. The  function o f  thc compartments  is 
unknown, but rnay relate to furthel- slowing run- 
off,  directing  moisture  to specific areas within 
thc field,  or  to  segregating  crops that had differ- 
ent  growth  or maintenance requirements  (light- 
foot 1990:169; Maxwell and Anschuetz 
1992:61). 

An  excavation  of a sample of the field  would 
include a portion of the  border and interior areas 
that show surface indications of structure. If a 
border  or internal structure is defined, this would 
be confirrnation of the  authenticity of the field. 
Confirmation o f  a horder may occur  during 
testing Criteria 1 and 2 .  

Criterion 4. Nonstructural evidence of the field 
may remain.  This  evidence would be rnarker 
grains o f  pollen  from  economic plant  species or 
an  abnormally high count  of weedy species  that 
would  thrive in the disturbed soil of  an aban- 
doned  field. Species that produce  low CoUTlt 
pollen can be  identified by Intensive Sample 
Microscopy  (ISM [described  in  Dean 19911). 
This  technique has proved valuable for identify- 
ing economic plant  pollen  in field  contexts 
(Moore 1992). 

During  the excavation of  the test  trenches for 
testing Criteria 1-3, pollen  samples were collect- 
ed  from  the gravel layer 5 to 20 cm below  the 

surface.  A  pollen sample was collected from 
outside  the  field as a control. I f  economic pollen 
is identified. its presence  would be a strong 
indication  that  thc  ficlds are  authentic.  Unfortu- 
nately, this confirrnation rnay come  after  the 
excavation is cornpleted, but it will providc a 
check of conclusions  derived  from  testing  Critc- 
ria 1-3. 

Research Results 

Three  criteria based on excavation  results within 
a  potential  cobble-mulch  field were  proposed. 
These  criteria included stratigraphy, gravel 
sorting by  size or volurne. and  the  presence of 
borders  or  dividers.  Excavation o f  Iwo units 
provided  data that could  be used to  evaluate  the 
authenticity of  the  cobble-mulch  field. 

Criterion I 

Criterion I emphasizes the  stratigraphic separa- 
tion of  the soil bed and  the gravel  rnulch.  Ideal- 
ly ,  the gravel should  occur as a layer on  tap  of 
the soil. Natural geomorphic  processes  might 
have acted to  blur the  boundary between the 
gravel  mulch and the underlying soil. Even  with 
deflation and erosion, it was  expeckd that some 
degree of separation would be visible in the 
excavated profile.  Differences in stratigraphy 
should have been eVidCTlccd by different gravel 
volumes  for thc two  strata. 

The excavated  soil profiles  for  Units I a11d 2 
showed no clear or even blurry  separation  bc- 
tween a  gravel and soil layer.  The soil profiles 
showed  a continuous  distribution  of so i l  and 
gravel inside  and  outside the field.  Excavation 
did not reveal a break in the  apparently natural 
soil and gravel deposit  and a possible  altered 
layer.  Table 6.15 shows  the gravel volumes  by 
size for  IJnits 1 and 2 ,  Levels I and 2, inside 
and  outside the field. Statistical significance of 
differences  between Level I inside  and  outside, 
and Level 2 inside  and  outside,  were  examined 
using  two  chi-quare tests of significance.  Table 
6.15 shows the results of  the chi-square  tests. 
The null hypothesis was rejected for  Units 1 and 
2 ,  Level 1, but  the test failcd to reject the null 
hypothesis for  Units 1 and 2, Level 2. The 
difference in gravel  distribution by volume  for 
Level 2 was not statistically significant.  The 
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Tablc 6.15. Chi-square Test of Significance for Gravel and Cobble Distribution, LA 98861 

Hypothesis 

Size  distribution is sinlilar Ibr inlerior and 
exterior, Unit 1 .  Level 1 

Size distribution is similar for interior and 
exterior. Unit 1. Level 2 

Size  distribution is siruilal- for interior and 
exterior, Unit 2 ,  [.eve1 1 

Size dislrihution is similar for interior  and 
cxtcrior, IJnit 2 ,  I.evel 2 

Size  distribution is similar Ibr irrlerior and 
exterior, Unit 3, Lcvels I and 2 

Sile  dislrihution is similar  for  inkrior. IJnit 
1 .  I.evels I and 2 

Sile distrihution is similar  for exkrior, IJnit 
I ,  Lcvcls I and 2 

Size  dislrihulion is similar fur interior, Unit 
2, Levels 1 ;In11 2 

Si/e  distrihution is similar  fur exkrior, Unit 
2 .  1.cvels I and 2 

Chi-value 

22.7161 

5.61026 

26.1612 

2.1515 

11.47sx 

112.2745 

101.66h8 

73.8396 

81.4805 

Dccision 

reject 

lail to 
re.ject 

reject 

fail tu 
reject 

re.jcct 

reject 

re.ject 

re.jec1 

rc.jcct 

DI: = 3 ,  critical value = 1 1.3449 (except lor Unit 2 ,  Levels 1 and 2 test, DF = 2 .  crilical value 9.2103) 
Al l  crilical values at .01 signilicance levcl 

significant difference  for Level 1 is driven by the 
differencc in the occurrence  of  cobbles, which 
account  for 77 percent of the chi-square  value 
for Unit I and 96 percent of the chi-square value 
for  IJnit 2. Cobbles may be an irnportant part of 
field construction, but they should not be abun- 
dant  in  the  soil.  Therefore,  cobble vtdumes 
within the field would  be expected to be lower 
than thc  surrounding  area, urllcss the  area was 
devoid of cobbles and they had to  he transported 
to  the field  for border  and matrix construction. 

Gravel  and cobble volurnes were compared 
between  Level 1 and 2 inside and  outside the 
field for  Units I and 2 using four chi-square tests 
of significance, the results of which are  provided 
as  the last four  rows of Table 6. I S .  The null 
hypothesis was  rejected for all four  tests.  This 
result suggests that the  interior  gravel  and  cobble 
volume  for I,evels I and 2 were different  for 
both units. In othcr  words, there is no similarity 
in the gravel and cobble  volume within  the 
alleged field  as would he expected if the field 
were  man-made.  Instead,  differences  in volume 
distribution suggest diffcrence in the gravel  and 
cobble  content of the slope. 

Another way to view the  rcsults is that  the  four 
test results reflect  a similar  distrihution of gravel 
and cobble volumes for  Units I and 2 .  Regard- 
less of the  location of the  sample  (inside  or 
outside  the field) there was a significantly grealer 
volume of > Ih inch  material  in Level I accom- 
panied by  a lower  volume of < 'h inch material. 
For Level 2 the reverse was  true with  a signifi- 
cantly greater volume of < % inch  material and 
a  significantly lower volume of  > I/z inch rnate- 
rial. The  similarities  in these distributions  sug- 
gest that  differences  are  due to the natural  distri- 
bution of  different sized  material and not due  to 
artificial manipulation  or  enhancement of one 
area over  another. 

Criterion 2 emphasizes  original source  of  the 
rrlulching material. It was  suggested  that  becausc 
no  borrow pit was associated with L A  9886 I that 
gravel used in the field  would  have been collect- 
ed  from the irrunediate area. Kerrloval of the 
gravel  was expected  to  change the  ratio of ma l l  
to  large gravel in the  upper 20 cm of soil on 
both sides of the field border. 

As discussed for  Criterion I ,  the  chi-square 
tests for significance  indicate no  differences in 
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inside  and outside  volume  distributions.  The only 
difference is i n  the Level 1 distribution where 
cobbles  werc  more  abundant inside than outside 
the  field.  The  difference in cobble  distribution is 
not attributed to engineering  activities because 
covering  the gravel  mulch  with a layer of cob- 
bles would  defeat the purpose of having a gravel 
suhstratuln. Benefits of soil and water  retention 
and temperature enhancement would  be gained 
from the cobbles n o t  from the underlying gravel 
(Lightfoot 1990: 1,ightloot and  Eddy 1995). 
‘IhereTorc, no support  for  Criterion 2 is provided 
by the  gravel and cobble volutne data. 

Criterion 3 is based 011 expectations  about  field 
morphology. Many  fields exhibit  cobble  borders 
or internal divisions. P;xcavation units were 
placed where  cobble  alignments were  visible on 
the surpacc. Excavation  IJnils 1 and 2 did n o t  
reveal borders  or any other evidence of field 
morphology  or  construclion.  Cobbles were 
randomly distributed  throughout Level 1 of ‘TJnits 
1 and 2. Excavation Unit 3. which was placed C)TI 
a separate  finger  ridge  as a control,  also yielded 
cobbles i n  Txvcls 1 and 2 i n  similar  proportiom 
to Excavation Units I and 2. Excavation did TlOt 
provided any supporting data from  Criterion 3. 

The  expectations outlined  as Criterion I ,  2. and 
3 were  not supporlcd by the  excavation data. The 

gravel and cobble  volumc  distributions seemed 
natural  and not manipulated or  enhanced.  The 
presence of abundant cohblcs rrlixed with and 
ahovc the s~naller materials  could  counter the 
effects of a  gravel rrlulch according to  Light- 
foot’s model (1990). Ware’s recent  research 
suggest that cobbles  and gravel  cotnrnonly co- 
occur in prehistoric  fields near Ojo Caliente, 
New Mexico (Ware 1995) This  difference o f  
opinion between LightTool and Ware  suggesls 
thal gravel and cubhle variability i s  a reflection 
of local raw material not conscious  attempts a t  
size-sorting by prehistoric  farmers. Ware sug- 
gests that the strollgest evjdence Tor fields i s  
rcgular field bordcrs and internal construction 
(Ware 199s). At L A  98861, the cohbles did not 
for111 outlines or hortiers. so that their  presence 
could not be explained by field construction. The 
linear  alignments  observed  during  the inventory 
werc not  enhanced by cxcavatiorl with alignments 
appearing to be part of the abundant cobble 
matrix.  These results cOTllbine to weigh  heavily 
against  interpreting L A  9x861 as a cobble-mulch 
field.  From the exuvation  evicie~~ou i t  call be 
concluded that T A  9x861 represents a natural 
deposit. ‘ lkrelorc.  no further discussion of LA 
98861 as a cobble-mulch ficld is presented. 



CHAPTER 7 
ESTATES IV, LA 86148 AND LA 86150 EXCAVATIONS 

The Eslates IV data recovery pro.ject  was con- 
ducted between August and Septenlber 1993.  It 
entailed the excavation of two prehistoric period 
sites, LA 86148 and LA 86150. These sites were 
previously identified by Southwest Archaeologi- 
cal Consultants,  Inc. (SAC) in April 1992 
(Scheick and Viklund 1992). Threc other sites 
from Estates l V ,  T,A 86147, LA 86149, and L A  
86151, were tcst excavated and determined to 
have no additional data potential. The testing 
results were rcported in the Estates TV data 
recovery plan (Post 199%). 

LA 86148 

Setting 

LA 86148 is at the e~ld  of a long ridge within a 
southwest-sloping ridge system that separates the 
Arroyo Calabasas from the Cariada Ancha. The 
site elevation i s  at an elevation of 1.994 in 
(6,540  ft).  The ridge  overlooks  one secondary 
arroyo to the north  and a minor drainage to the 
south-southwest. ‘There is a cornlnanding view of 
lower elevations to the west and southwest. The 
ridge location is proximate to three main drain- 
age systems of the western portion of the project 
area as well as access to the microenvirorunellts 
of the Caiiada Ancha. ‘The soils are of the 
Po-joaque-Panky rolling association (Folks 
1975:39), consisting of a loosely consolidated 
sand mixed with gravel and cobbles. The vegeta- 
tion is pillon-junipcr, tall and short grasses, 
yucca, and occasional barrel cactus. 

Pre-Excavation Description 

During the survey,  102 surface lithic artifacts 
were recorded.  Anwng these artifacts were 7 
primary reduction flakes, 73 secondary core 
reduction flakes, 6 biface reduction flakes, 7 
pieces of angular  debris, 2 En Medio style 
pro.jectile points,  3 tested cores, and 1 mano. A 
possible prehistoric checkdam, 3 M long and one 
course wide, was present. The artifact assem- 

blage indicated that hunting,  gathering, and 
processing may have occurred at the site. The En 
Medio phase o f  the Oshara Tradition dates 
between X00 B.C. and A.D. 1. 

Surface collection and excavation of 120 I -  
by-l-m units defined the site limits  as 3 I ni 
north-south by 50 m east-west covering 1,550 sq 
In (Fig. 7. I ) .  The excavation area included one 
main artifact concentration in  the western part 
and two smaller concentrations in  the central and 
eastern parts. Six l-by-l-m units selected for 
deeper excavation confirmed that the cultural 
deposit was restricted to the upper level. 

A total of 327  lithic  artifacts were recovered 
from the site, the majority of which were sec- 
ondary flakes. There were also three early stage 
hifaces, one middle stagc biface. nine cores, and 
one piece o f  ground stone. ‘I’he two En  Medio 
stylc dart points collected during the inventory 
came from near the central concentration. No 
features were encountered.  There were no clear 
breaks in the artifact distribution that related to 
activity areas or occupation episodes. 

Excavation Methods 

The site limits and artifact concentrations were 
defined by pintlagging  the surface artifacts to 
locate activity areas that would have the greatest 
data potential. At other sites in the Las 
Campanas area, excavation of low density or 
cmpty space areas did not yield significant data. 
Excavation focused 011 the areas that had rela- 
tively high artifact density. 

One data recovery goal  was to recover spatial 
data for the arlalysis of site structure. A I-by-l-  
m grid system was established to allow spatial 
analysis. Surface stripping within the I-by-l-m 
grids removed the loost. top soil and dense gravel 
and cobble  deposit. Surface strip  depth ranged 
from 8 to 12 crn (Fig. 7.2). All the excavated 
soil was screened through %-inch screen. 

A running list of the artifact yield from each 
grid was maintained. After the surface stripping 
was completed, six areas with the highest artifact 
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counts were  excavated an additional 10 cm below 
the  bottom of the  surface  strip  level. 

Recording consisted of soil characterizations 
for  the  excavated  area and  the  artifact distribu- 
tion data.  Artifacts that  were outside  the artifact 
concentration were surface  collected.  Completion 
of the  artifact  collection  and unit excavation was 
followed by  site mapping with  a transit  and 
stadia rod.  The site map recorded site  limits, 
datum  locations,  topographic  features, and 
excavation  areas. 

diversity of quality and  color  of  this material 
protnpted the  monitoring of the lnatcrial  types 
with a focus on the  Madera  chcrt  spectrum.  (See 
Table 7.2  for  codes  and material  type descrip- 
tions  used during  analysis.)  The  chert  encoln- 
passes  fine- to coarse-grained textures. 

There  was only one artifact that  was not  a 
chert.  One  core flake o f  silicified wood  was 
recovered. Silicified wood is not  common in  the 
Las Campanas assemblage,  but  is  known to exist 
in the  Rio  Grande  corridor  (Warren  1979b:23). 

Debituge 
Stratigraphy 

Two  strata  were  encountered.  Stratum I was a 
loose,  brown (7.SYR 614) sandy  loam  mixed 
with  gravel  and  cobbles.  This  layer contained the 
majority of artifacts  recovered  from the site.  ‘Ihe 
cohhle  density of Stratum I dccreased as  one 
rnoved east from  the  edge of the ridge  (western 
site  limit). Stratunl 1 was 5 cm  thick. Stratum  2 
was  a  reddish brown (SYR 4/3) sandy  loam, 
mildly  calcareous,  mixed with gravel, alluvial 
deposits, and caliche.  One  artifact was  recovered 
from this  level. Stratum 2 was 10 crn thick. 
These strata correspond with  the A I  and B1 
horizons of the Panky soil  series (Folks 
1975:40). 

The Artipdct Assemblage 

Chipped Stone 
by Guadalupe A. Martinez 

A total of 327 chipped stone  artifacts were 
recovered from LA 86148. ‘There were I O  
artifact types (‘Talde 7.1). The chipped stone 
artifacts  are  debris from core  reduction, biface 
manufacture or tool maintenance, and tool use. 
The raw  materials  reflect a use of local chert 
from  the  Jemez  Mountains, R i o  Grande gravel 
deposits,  and  the Cqja del Rio, located to the 
west. 

Lithic Raw Mutrrial Selection 

The  chipped raw materials  are mainly a red  chcrt 
that is common  to  the  Santa Fe area  and has 
been  designated Madera  (Lang  1993).  The 

Debitage  from core reduction accounts  for 3 12 of 
the 327 chipped  stone al-tifacts, although  the 
entire  range of lithic  production is represented by 
the assemblage. The most common  artifact type 
is  core  flake (n = 226) accounting  for 69 percent 
of the assemblage. Core  flakes  were  made  from 
all but  one of the raw material  types (Table 7.2). 
Late stage  core reduction is represented by the 
percentage of cortex on  the dorsal portion of the 
core flakes. One hundred sixty-three of the core 
flakcs had no cortex, indicating that  thew flakes 
had been removed from a core  that had been 
significantly reduced.  The remaining core  flakes 
were  evenly  spread out  from 10 to 100 percent 
cortex with  slightly  larger  numbers at 10 and 20 
percent. 

Early,  middle,  and  late stagcs of core reduc- 
tion are represented by the distribution of dorsal 
scars on  core  flakes  (Table  7.3).  Fourteen  core 
flakes had no dorsal scars,  indicative of early 
stage  reduction technology.  Eighty-five percent 
of the  core  flakes  exhibited between one and five 
scars.  This percentage reflects a high incidence 
of early  to  middle stage core  reduction with 
perhaps  the  objective o f  biface or tool produc- 
tion.  The remainder of the  core  flake  assemblage 
reflects late stage lithic  reduction  with six or 
more  dorsal  scars.  Platfonn types are  indicative 
of the stage of reduction and of biface  produc- 
tion.  Platform  types  on  core  flakes primarily 
reflect  carly and  middle  stage  reduction with 
singlc-faceted (11 = 57) and  cortical (n = 12) 
platforms.  There  were 96 whole  core  flakes.  The 
remaining flake  fragments  arc relatively  evenly 
represented,  with distal fragments  slightly  more 
common.  The  whole  core  flakes had a mean 
length of  30 rnnl with  a standard  deviation of 12 
~ n m  and a range  from  23 1nm t o  39 mm; ~nean  
width of 26 mm with a standard  deviation of 10 
ml and a range from 15 to  36  nun; and a mcan 
thickness of X r n n l  with a standard  deviation of 
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Table 7.2. LA 86148 Matcrial Characteristics 

L A  X6148 Matcrial  l'ypcs 

90 1 

Brown-gray cherl YO4 

Dark gray with orange  influence,  chalcedony 

Mediunl-hw grained  chert 91s 

Yellow-hrowr~  chert-chalcedony 908 

Purple-gray  chalccdony 906 

Browrl-gray chalcedony 905 

11- 
I I  II 927 

928 Fine-tncdium  grained  pink.  pray-whitc-orange 

Table 7.3. LA 86148 Core Flakes by Material Type and Dorsal Scars 

Scars Scara Total 
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4 n m  and a range frorn 4 to 13 mm. This sug- 
gests that small to medium-sized core flakes 
were the  most conmoll  by-product of core 
reduction.  The  other 130 core flakes were frag- 
rnents. The largest category was  distal  frag- 
ments. 

Biface flakes  are  the second most common 
artifact  type (11 = 64) and are made of local 
chcrt.  The biface flakes display  technological 
attributes cornrnonly associated with late stage 
reduction.  Thirty-seven biface flakes had be- 

tween three  and  five  dorsal  scars.  Twenty-nine  of 
the  biface flakcs had discernablc  platform. Of 
these, 26 were abraded,  mullifaceted,  or  both, 
which is indicative of biface production. Only 
three biface flakes  had  dorsal  cortex and thcse 
had lcss than SO percent cortex.  Low  percentagcs 
of cortex suggest  that raw material  was brought 
to the site in a partly reduced state. High per- 
centages of noncortical  flakes  are  expected with 
biface  manufacture. Riface flakes had a mean 
length of 25 nun, a standard deviation of 12 mm, 
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and a range of 12  to 38 1mn. Mean width was 18 
tnni with a  standard deviation of  18 fnm and a 
range from 9 to 33 mm. Mean thickness was 4 
nun with a standard deviation of 4 lnm  and a 
range from I to 7 rnm. The size o r  the biface 
flakes indicates that bifaces were either fairly 
large or that they were being reduced to a porta- 
ble size to  be finished at a later time or at anoth- 
er place. 

Cores 

Nine cores were recovered from  LA 86148. All 
were Madera cherl.  The mean measurements 
were 71 mrn i n  length, 54 m ~ n  in width, and 35 
mn in thickness. Seven of the cores have less 
than 30 percent cortex the two rernaining cores 
have 60 and 70 percent cortex (Table 7.4). The 
small size and low dorsal cortcx percentages 
indicate that they were reduced extensively. 

Tools 

Twenty-one pieces of utilized debitage and 
bifacial tools were recovered. These 21 tools had 
a total o f  36 used edges. Twenty-two utilized 
edges were recorded on 14 core  flakes. Biface 
flakes and bifaces had six edges each. One piece 
of angular  debris had two utilized edges, Tables 
7.5 and 7.6 provide descriptive information for 
each artifact and used edge. 

Among the I4 core flakes, the most cofnmo11 
edge  outline was straight. The core flakes also 
exhibited the greatest variety of edge damage. 
Other  edge  outlines recorded were concave, 
convex,  and concave-convex. Edge damage that 
was monitorcd for all 36 edges were feather, 
crescent scarring.  nibbling, step fractures, round- 
ing, cmshing, and various combinations of these. 
Rounding,  unidirectional, and even occurred on 
every edge. Nibbling was the next rr~ost common 
type of damage,  occurring on  I6 of the 22 edges. 
Crescent scars occurred on 15 edges and step 
fractures on X. Fourteen edges had anles ranging 
from 30-49  degrees,  two were in the 0-29 degree 
rangc, and three were in the over 50 degree 
rangc. 

There were three utilized biface flakes, each 
with two used edges. All of edges had crescent 
scars,  nibbling, and rounding damage. Step 
fractures were on three edges, two on the same 
biface flake. Four of the edge angles fell in the 

30-49 dcgree range and two were i n  the 0-29 
degree range. 

Three chert bifaces were recovered from LA 
86148. All bifaces were made from Madera 
chert. The three bifaces had six modified edges. 
However. one biface accounted for three of the 
edges, oddly it was also the smallest, measuring 
54 mnl long, SO mm wide, and 9 mm in thick- 
ness. This biface (IX 31-1) had two of the 
steepest angles in the entire assemblage, 54 and 
59 degrees. Tts edges were concave/convex. 
convex, and straight. All the edges had step 
fractures, even rounding, and marginal retouch. 
The convex edge had nibbling. 

The other two bifaces had only one utilized 
edge  each. One biface had rnarginal retouch on 
a convex edge (FS 22-2). It had the steepest 
recorded angle in the assemblage (X8 degrees). 
Edge damage consisted of nibbling and even 
rounding. Measurements for FS 22-2 were 60 
nun long by 53 fnm wide by I8 nlm thick. ‘[‘he 
rernaining biface (FS 22-3) had a straight utilized 
cdge with a 59 degree  angle. It had step frac- 
tures, nibbling. and unidirectional rounding. The 
hifaccs were not temporally diagnostic. Heavy 
cdge damage suggests that the biface were inten- 
sively used. Perhaps they were brought to the 
site and discarded when suitablc replacements 
could bc made. 

Twenty-one edges clustered i n  the 30-49 
degree range. Edge angles within this range 
could have been used for a wide range of cutting 
and scraping tasks. The large number of edges 
with nibbling indicates that the edges were not 
used for  prolonged  periods. According to  Schutt 
(1982) all the edge damage seen at LA X6148 
reflects expedient sawing and scraping. 

Ground Stone 

Two pieces of ground stone were found at LA 
86148. The pieces were recovered during  the 
surface strip of the northwest area of the  site. 
Both were end fragments of one-hand quartzitic 
sandstone manos. 

Research Questions 

LA 86148 was excavated to  obtain data that 
could be used to refine the occupation dates, 
identify the rangc of subsistence activities, and 
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Table 7.4. Core Attributes, L A  86148 

924 Medium 

927 

Medium 92 I 

Medium 

924 Medium 

905 Medium 

92 1 Medium 

926 Fine 

904 Medium 

92 1 Medium 

Type 

Multidirec- 
tional 

Bidirectional 

Multidirec- 
tional 

Multidirec- 
tional 

Multidirec- 
tional 

IJnidirec- 
tional 

[Jnidircc- 
tional 

Multidirec- 
tional 

Multidircc- 
tional 

Dorsal North/ Thick- Width Length 
Cortex East ness (mm) (nun) Scars 

(nun) 

Table 7.5. LA 86148, Utilized Debitage 

Artifact Modified  Edge  Out-  Edge 
PS Type Edges Retouch line Anglc Edge Darnage 

82-1 Corc 3 Absent Concavc 33 Crescent  scars, step rracturcs. 
Flakc even rounding 

Absenl Convzx 34 Crescent scars. stcp  fractures. 
ur~idircctional  rounding 

Ahsent ' h I J V r X  40 Crescent scars, unidirectional 
round 

73-1 Core 2 Abscnt Straight 55 Crescent  scars,  nibbling,  unidircc- 
tlakc lional rounding 

Absent Straight 23 Crescent  scars.  nihbliny, even 
rour~dirlg 

84-1 AllgUh 2 Marginal/ Srraighti 6 1 Slep fractures, even rounding 
debris uniciirection- concavc 

a1 ciorsal 

Marginall  Slraight 48 Nibbling,  even  rounding 
unidirection- 
al dorsal 
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56-2 

65-2 

108-1 

39-2 

109-1 

96- I 

36- I 

3 1-2 

71-4 

32-9 

101-3 

8-9 

1-2 

30-2 

Core 
Ihke 

Core 
tlakc 

Clore 
flake 

Corc 
tlakc 

Bilhce 
tlake 

Uiface 
flake 

Core 
tlakc 

Core 
tlakc 

Core 
flake 

Core 
flake 

C O W  

tlakc 

Core 
flake 

Core 
flake 

Bifacc 
tlakc 

2 

2 

2 

2 

I Ahsent 

Absent 

Absent 

Ahscnt 

Ahscnt 

1 Absent 

2 Absent 

Ahscnt 

2 Abscnt 

Ahscnt 

Ahsent 

Ahscnt 

Absent 

Absent 

Ahsent 

Absent 

Absent 

Absent 

Absent 

Absenl 

I Absent 

2 Ahsent 

Absent 

Convex 

Straight 

Convex 

Concave 

Convex 

Convex 

Convcxl 
concavc 

C:onvexi 
concave 

Concave 

Concave 

Slraighl 

Concave 

Concave 

Concave 

Convex 

Convex 

Convcx 

Straight/ 
convex 

convex 

Convcx 

Concave 

Convex 

Straight 

49 

39 

38 

35 

2x 

48 

21 

44 

30 

25 

SO 

38 

26 

28 

29 

49 

34 

55 

46 

35 

40 

35 

48 

Crescent  scars, s k p  rrictures, nib- 
bling. unidireclional and even 
rounding 

Crescenl scars,  nihbling,  unidircc- 
tional and even  rounding 

Nibbling.  unidireclional roundirlg 

Nibbling. even  rounding 

Crcsccnt scars. nibbling,  unidirec- 
tional rounding 

Crescent  scars.  nibbling,  even 
rounding 

Crescent scars, step  fractures, nih- 
bling,  cvcn  rounding 

Crescenl scars, nihhling. unidirec- 
lional rounding 

C'rescent scars. nibbling. w e n  
roundmg 

Crescenl  scars,  nibbling.  even 
roundlng 

Nibbling, unidirectional rounding 

Crescent scars, nibbling. uniciil-ec- 
tional rounding 

Nibbling,  unidirectional rounding 

Crcsccnt  scars,  nibblinp.  unidircc- 
lional rounding 

Crcscent scars. step fracturcs, nib- 
bling,  cvcn  rounding 

Crescent scars, step  fractures. nih- 
hling,  unidirectional  rounding 

Crescent  scars,  nibbling.  even 
I-ounding 

Nibbling,  unidirectional  rounding 

Step fractures, nibbling, unidirec- 
tional rounding 

Nibbling, utiidircctional rounding 

Step fractures, nihbling,  unidirec- 
tional rounding 

Crescent  scars, step fraclures, nib- 
hling,  even  rounding 

Crescent  scars,  nibbling,  unidirec- 
tional roundinp 



97-1 

11-1 

57-1 

162- I 

45-1 

148- I 

2 

Artifact Modified Edge Out- Edge 
FS Typc Edges Ketouch line A I I ~ ~ C  ~ d g e  rlanlage 

Core a Absent Convex 40 Crescent SMTS. nibbling. unidirrc- 
n a  ke tional rounding 

Absent Convex 52 Crcsccnt  scars, nibbling, unidircc- 
tiollal 

Absent  Concavc 57 Crescent  scars,  nibbling, step 
fracmrcs. bidirecli(.mIl rounding 

Core Absenl Concavc 33 Nihhling,  bidirectional  ruunding 
tlakc 

Core Absent Uonvcx 62 Crescent scars, step fractures. nit)- 
flake bling, unidircctional rounding 

Absenl Concavc 69 Crcsccnt scars. step  fraclures, nih- 
hling,  bidircctional  rounding 

Core Absent Corlvex 43 Crescent  scars. step fl-actures, rl ib- 
tlakc  hling, bidirectional rounding 

Absent Concavc 40 Crescent scars. step  fractures, nil) 
bling,  unidirectional  rounding 

C01-e 1 Absent Straight 55 Crescent  scars,  nibbling, 
tleke bidirectional rounding 

Core I Marginal/ Concave/ 79 Crescent,  step  fractures. nibbling, 
tlakc unidirec- COIlVeX unidirectional rounding 

lional 

Table 7.6. Biface Data 

FS Artifact Modificd Retouch Ldge Oullirle Edge Angle Edge Damage 
TY P C  Edges 

31-1 Hiface 3 Marginal. bidircc- C?onvex 34 Nibbling,  step  frac- 
tiomal turcs,cvcn rounding 

Marginal,  bidirec-  Straight 54 Step  fractures,  cvcn 
tional rounding 

Marginal,  hidircc-  Ctrncave/convcx 59 Step  fractures,  cvcn 
tional rounding 

'7'7-2 && Bitacc 1 Marginal bidirec-  Convex 88 Step fracture:, even 
tional rounding 

49-6 Bifacc 1 Absent Concavc 43 Crcscenl scars, nib- 
bling. cvcn  rounding 

22-3 Bifacc 1 Absent Straight Sh Stcp  fractures, nib- 
bling, unidireclitrrlal 
rounding 

to deterrnine site function within late Archaic artifact concentration consisting of debris from 
period suhsistcnce organization. These rcsearch core and biface reduction, discarded flake  and 
domains would be addressed with chronometric, formal tools,  and the distribution  and spatial 
artifact  attribute and distribution  data, feature, relationships between the reduction and process- 
and site structure  data. Excavation yielded an ing debris. Excavation did not yjeld chronometric 
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samples,  features,  or cultural  deposits that could 
be sampled for  subsistence  information.  This 
section  briefly  focuses on  the research questions 
using the  available  data.  LA X6148 will be 
placed in a rnorc appropriate  functional context 
in  the  synthetic section o f  this report. 

Site  chronology was based  on  two En Medio 
style pro.jectile points that  were  retrieved during 
the inventory (Scheick and Viklund 1992:24). No 
additional  chronometric data  were  yielded by the 
excavation. 

Thc two pro,jectile points were made frorn the 
same white  chert  and were stylistically identical 
suggesting that they were  from a single occupa- 
tion.  The En Medio  style  is characterized by a 
triangular blade with shallow to deep  corner 
notches. It  is assigned t o  a  broad time span of 
800 B.C. to A.D. I .  This date range,  however, 
has  not been tested or rcfined for  the Northem 
Rio  Grande. 

Site Function 

LA 86148  consists of a chipped  stone concen- 
tration  and  scatter.  The  majority of the artifacts 
were  recovered from a 11 8-sq-111 area. Artifact 
types and attributes  are examined from techno- 
logical,  functional, and  spatial  perspectives to 
assess the  site function and occupation  history. 

LA 861 48 includes  a concentration 
surrounded by a gradually  more dispersed arti- 
fact distribution radiating out  from the concentra- 
Lion. The  artifact  concentration  (Grid 101- 109N/ 
106-112E)  contains 182 artifacts within a 56-sq- 
m area, a 3.25 artifact-per-square-meter density. 
This  high density  area can be compared with the 
more  dispersed  distribution  to the  southeast (Grid 
96- I04Nl1 I 3- 120E). This second area contained 
89 artifacts  within a 56-sq-m area for a 1.6 
artifact-per-square-meter density. These two 
distributions  could result from two  separate 
occupations or represent  the  gradual  dispersion 
of a concentration  from a single  occupation. A 
chi-square test  was used to assess if the null 
hypothesis:  that the concentration,  more dis- 
persed distribution, and the  general site scatter 
had similar  artifact  composition.  The critical 
value of 6 degrees of freedom  at  the .O1 signif- 

icance level is 16.8119.  The  chi-value  for  the 
matrix of area by artifact type (angular  debris. 
core  flakes, biface flakes, and ccm/tools) is 
7.325664.  The  chi-square test  failed t o  reject  the 
null hypothesis.  Therefore.  the  conccntration, 
dispersed scatter,  and general site  scatter  proba- 
bly result from a single  occupation with the 
extent of the scatter caused by post-abandonrnent 
actions. 

Artifact  type diversity is  consistent  for  the 
concentration and  the  Inore  dispersed  area. Both 
areas have utilized debitage, bifacially modified 
tools,  cores, and  sirnilar proportions o f  core and 
biface  reduction debris.  The  concentration had 
ground  stone  fragments  and may have had the 
projectile  points,  though  their  exact  location  is 
not known.  This homogeneity suggests  that all 
artifacts resulted from a single  occupation. 

Artifact distribution  is  shown in Figure 7.3. 
The density map shows the high density area 
already described.  The  elongated  shape of the 
distribution rzsembles the arc-shaped pattern 
described for the  late Archaic  period  sites  exca- 
vated  at Cochiti  Reservoir  (Chapman and Biella 
1979). The relatively  clustered distribution 
suggests that there was an  activity  or  living area 
south of  the  concentration.  Concentrated discard 
patterns result from  longer term occupations, 
where management of activity  space was neces- 
sary  (Kent 1992). 

The discard pattern  of  different sized artifacts 
may also indicate a purposeful  discard  pattern as 
opposed  to a more arbitrary discard pattern 
(camilli 1979). Figure 7.4 is an isopleth ofmean 
artifact length. It shows mean artifact  lengths 
ranging  between IS and 65 m n .  l’he  largest 
artifact  mean length  occurs at  the edge  and t o  thc 
north  of  the main artifact concentraticm, shown 
in  Figure 7.4. This  mean  artifact  length  distribu- 
tion supports  the  observation that chipped  stone 
discard was patterned rather than arbitrary. 

A broad  range  of  activities  are indicated by 
the artifact  type composition.  Core and biface 
reduction are  the  nwst  obvious  activities repre- 
sented by the  assemblage.  Dorsal  cortex per- 
centages for  core  flakes were dominated by 
noncortical flakes  for all  material types, ranging 
between 38 and 100 percent.  Core  flakes with 
more  than 50 percent dorsal  cortex  were 12 
percent of the  core flakes, indicating  that a srr~all 
amount  of  early  stage  reduction  occurred, as 
might  be expected with  the heavy emphasis  on 
local material  use. Fourteen of the 226 core 
flakes  were used or  modified.  Edge  damage  is 
visible after  long use of a tool edge  or brief use 
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Fiyuri. 7.3- LA 86148, artifact density plot. 
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on a  hard material.  The  low percentage of flakes 
with edge  wear suggest  that  moderately hard to 
soft materials were processed, s o  that  evidence 
of  use tnay not  have  been  detectable on many of 
the  edges.  Nine of the 14 utilized core  flakes  had 
multiple use edgcs. A high  frequency of multiple 
use edgcs  suggests that the  tools were used 
inlcrisivcly providing  support  for  the observation 
that nlorc  core  flakes may have  been used, but 
the edge  damage  was  not  visible. 

Biface  rcduction was not  typical of projectile 
point rnanufacture.  Biface flakes tended to be 
larger than would  be expected for late  stage 
biface  manufacture,  platforms tended toward 
single faceted and multifaceted forms in  combi- 
nation,  rather than  being dotninated by  retouched 
fonns, and dorsal  cortex  was  observed  on three 
artifacts, indicating  biface  reduction  at its earliest 
stage.  The biface flake data  suggest that early 
and middle stage  reduction occurred  with  late 
stage  reduction. Discarded  bifaces  made from 
raw material found in the  assemblage  were early 
and middle stage fornls.  The two  projectile 
poinls were made from a raw material  not pres- 
ent  in  the assemblage. ‘I’his suggests that  biface 
reduction  was geared to produce early o r  middle 
stage  bifaces  or  preforms  for  transport  off-site  in 
support ofa logistical  subsistence strategy.  Three 
biface  flakes  werc  used, indicating that biface 
and  core rcduction debris were  suitable  as tools. 

Core reduction and biface production  pro- 
vided  flakes  for  immediate  tool usc, biface 
blanks  for  transport,  and relied  primarily on 
local material.  These  arc  activities that would be 
expected Tor a base camp.  Additionally. the 
utilized flakes  and  angular  debris  exhibited a 
restricted range of edge  angles  clustering be- 
tween 30 and 49 degrees.  This edge-angle  range 
would  have been suited to a wide  range of 
cutting  and  scraping  tasks, but not for processing 
quantities of hard  material,  such as  wood. A 
n m c  generalized use of utilized debris would be 
expected for a base  camp  rather than a logistical 
or  limited activity site. 

A number of lines of evidence combine  to 
indicate  that LA 86148 was a limited or short- 
term base camp.  These functional or technolog- 
ical indicators  emphasize reduction of local  raw 
material,  and  the virtual  absence of nonlocal 
reduction debris,  the mix of core and  biface 
reduction, the  intensive  use of flakes  as tools,  the 
generalized tasks suggested by the utilized  debi- 
tage edge  angles, and the diverse tool assem- 
blage,  including  utilized  debitage, projectile 
points, and ground  stone  artifact.  Distribution 

indicators of the occupation  history  and intensity 
are the  clustered distribution of the  chipped  stone 
combined with  the  discard  pattern  evidenl i n  
mean artifact  length distribution.  These  distribu- 
tion patterns suggest  intentional  mainterlance of 
work  space,  such as would  be  expected if tire 
occupation lasted more than a few days  or a 
week. Evidence that  does not support LA X6148 
as a base camp is the lack or  thcrtnal features. 
Base camps  are expected to  haw at  least one 
hearth that was used for heating or  cooking. ‘The 
lack of a hearth is  perplexing,  but is not strong 
enough evidence to outweigh  the  technological, 
hnctional,  and occupational patterns. 

Las  Campanas  Archaic  period  sites  are e x a m  
ined from  the  perspective of forager  and collec- 
tor  mobility  strategies.  These  strategies should  be 
reflected  in  the artifact  assemblagc  compositions 
and distributions.  Naturally, the artifact  and 
spatial  patterns  that might be formed by  these 
strategies are sub,jcct to the effects of occupation 
duration,  the  number of occupations,  group  size, 
and  seasonality. As a result of these  inllucnces 
and the difficulty in distinguishing  their  effects 
on  patterns,  different  site types  must he vicwcd 
as  a continuurn.  For  instance, residential camps 
may bc termed short-term  or  long-term  base 
camps based on the  number and range of fea- 
tures, permanence of archirccture,  the  frequency 
and range of discarded tools,  and the anlount  and 
distribution of lithic  reduction debris. Logistical 
camps  or special  activity sites may be telrncd 
ephetneral, those  occupied for a few days;  short- 
tenn, those occupied  for a few weeks;  or season- 
al, those  occupied for a few months  (Gerow 
1994:s). Seasonal camps may bc difficult or 
impossible  to  distinguish  from  short-term resi- 
dential camps as debris frotn domestic  activities 
would  accumulale as  occupation  duration in- 
creased. 

LA 86150 

Introduction 

LA 86150  was identified by SAC as 290-26 
during the  Estates 111 inventory (Scheick  and 
Viklund 1992:25). The  site  was reexamined by 
the OAS in May 1993. The  extent of the  cultural 
deposit and  the  surface  evidence of thermal 
features  led  to  the  determination that LA 86 I SO 
had  the  potential to yield significant information 

166 Las Campanas dc Santa Fe 



z
 

0
 

- 
z, 0 " 

z
 

0
 

m
 

z
 

0
 

rD 
- 

I 
I 

I 
I 

I 
I 

I 
1
 

I 
I 

I 
I 

I 
I 

4
 
t
 

2
 D 

$
 :
 

+
. 

I 

/ 
i 

-
 w

 
C

3 
-
z
 

.. 
.

.
*

 
'..... 

J
 



on Coalition period foraging  strategies. Excava- 
tion was conducted  in September 1993 under an 
approved research design  and  data recovery plan 
for Estates TV excavations  (Post 1993b). 

Setting 

LA 86150 is on a gentle,  dissected, south-facing 
slope  at  an elevation o f  2,006 111 (6,580 ft).  The 
gentle  slope  extends  north  from  the  edge of a 
deeply  dissected arroyo  bank  to  the  edge o f  the 
grassy, pifion-.juniper covcrcd  piedmont  table- 
land.  The  arroyo  is a deeply  entrenched  second- 
ary arroyo that drains a large  portion of the 
south-central portion  of  the Las Campanas  area. 

The  site surface is deflated  and eroded with 
surface gravel  and  cobbles nlixcd with  the sandy 
loam. The  soils  are typical of the Pojoaquc- 
Panky rolling association.  The Po,joaque series 
cxhibits a 20-cm-thick A I horizon of sandy  clay 
loam. It overlies Clca horizon that is a gravelly, 
sandy  clay  loam (Folks  1975:43).  The LA 86150 
top  soils  are very  gravelly  and  have  low clay 
content  suggesting a  mixed A1 and  Clca  hori- 

‘The vegetation is typical of pifion-juniper 
woodland. Vegetative cover is sparse to moder- 
ate,  which may be a reflection of changing land- 
use patterns. It is most probable that  the  modern 
site surface is substantially  different from the 
prehistoric  surface.  The grassy draw that borders 
the  southwest  portion  of  the site may best  exem- 
plify  the  vegetative ground  cover  during the 
prehistoric  period.  Fuelwood may have  been 
more  scattered with feature locations  reflecting 
areas  where  dead wood was available. 

zon. 

Pre- and Post-Excavation Description 

LA 86150 was  originally identified as three 
discrete sllerd  and lithic artifact concentrations, 
a light  scatter of lithic  artifacts, and six soil 
stains that might  be  the  remains of hearths  or 
roasting pits.  The  site  covers 6,000 sq m  and is 
120 m  east-west  by 50 1n north-south. 

LA 86150 was larger and had  more  feature/ 
activity areas than were  recorded during  the 
original  survey or subscquent reexamination. The 
site dimensions  expanded  to  180 m north-south 
by 130 m east-west covering an estimated 20,400 

sq m (Fig. 7.5). A total of 208 sherd  and 
chipped stone  artifacts were collected.  Ninc 
features  were  identified and  excavated.  They 
represented  nine occupation  episodes because 
they were spatially discrete.  The  nine  occupation 
episodes were  n~ainly  from thc Coalition  and 
early Classic  periods based on  the  presence  of 
Santa Fe Black-on-white.  which  was most  ahun- 
dant  pottery type. 

Excavation Methods 

The  site limits and activity areas were defined by 
pinflagging  the  surface artifacts  and  feature 
locations. A I -hy-l-nl  grid system was super- 
imposed across the distribution.  Surface  artifacts 
were  collected  in I-by-1-m  units. The pinflags 
were  left in place after  the  artifacts were collect- 
ed to mark concentrations  and  activity  areas  for 
excavation. 

Eleven areas  were identified for excavation. 
Nine of the  excavation  areas had one feature 
associated  with one  or  more  artifacts.  Two 
excavation areas  yielded n o  features or  subsur- 
face artifacts. Each area was surface  stripped in 
I-by-1-In units by removing  the  loose  modern 
top  soil. Surface stripping  exposed  the  feature 
outlines and  fire-cracked  rock configuralions. 
Features were  excavated following the proce- 
dures provided below.  After each feature  was 
excavated, an ad.jacent I-by-1-in  unit  was exca- 
vated i n  I O  cm levels to  ensure that a noncultural 
material-bearing level had been reached. 

Excavation documentation consisted of field 
notes  and grid  forms compiled by the  excavator. 
The forms  contained  locational,  dimensional, 
stratigraphic, and contextual  information.  Gcner- 
a1 notes outlining  excavation strategy  and  ratio- 
nale, field interpretations. and decisions  were 
kept by the project director  and  site  assistants. 

Feature  excavation began  with exposing  the 
top o f  the feature  and  the area inmediately 
surrounding  it. The stain or soil change was 
mapped  and photographed (if appmpriate).  The 
feature was excavated in cross  section  in 10 CJII 

levcls, exposing  the nalural stratigraphy. The 
exposed cross section  was  profiled and  described 
using a Munsell  Color  Chart and standard  geo- 
morphological  terms. The second half of the 
feature was excavated in natural levels or 1 0  cm 
arbitrary  levels. At least 1 liter  of soil was 
collected from within  the feature  for  water- 
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screening in  the lab.  For the larger  features, 
multiple samples were collected from different 
areas to  increase  the  potential for  retrieving 
charred  plant remains. 

After  excavating the  feature, feature  maps and 
profiles  were  drawn  and tied into  the  grid sys- 
tem.  Drawings included  a scale, north arrow, 
and kcy to ahbreviatiom and symbols.  Written 
descriptions  were kept on standard  forms  that 
included provenience,  dimensional, soil matrix, 
artifact,  construction,  temporal, excavation 
technique,  and  other  data.  Photographs included 
a metric scale, north  arrow, and ~ n u g  board with 
the LA and  feature number, and date. All photo- 
graphs  were recorded on a photo data shect. 

'I'hc site was mapped  with a transit and stadia 
rod.  Mapping  stations  corresponded  to staked 
grid  corners. All elevations were  tied into the 
main site  datum at 10ON/200E. 

Excavation Areas 

Nine  excavation areas yielded  the remains of 
features  and dispersed remains  of  former artifact 
concentrations.  Tahle 7.7 provides general 
information about each  excavation  area.  The 
excavation  areas were  combined into Subareas 1 
through 5 based on  the  distrihution of artifacts 
and  features. Figure  7.6  shows schematic draw- 
ings of the  excavation  areas. 

Subarea 1 consists of Areas I and 2 and it is 
in the  eastern portion of the  site. Based on the 
artifact distribution,  Subarea 1 was 35 In north- 
south by 30 111 east-west covering a 1,050-sq-m 
area. A total of 54 sherds (Vessels 1 ,  4, and 5) 
and 28 chipped  stone  artifacts were  recovercd. 
'Thirty-two grids  contained  sherds  and lithic 
artifacts.  The  sherds  occur within 10 111 of the 
features.  The  lithic  artifacts  are  more  dispersed, 
primarily  distributed in the western  one-quarter 
o f  Subarea I .  

Subarea 2 is in  the north-central portion of 
the site.  It  combines Excavatioll  Areas 5, 6, and 
9, all of which had ephemeral rerr~ains of the~mal 
features. Subarea 2 was 25 In north-south by 21 
m east-west covering a 525-sq-m area. This 
subarea  was  bisected  by  a  shallow erosion chan- 
nel, The  surface was detlated  and  eroded and the 
features (5, 6, and 9) were  in poor  condition. 
Ten sherds (Vessel 4) and 21 lithic  artifacts  were 
recovered. They  wcre rnostly associated  with 
Excavation Areas 6 and 9. Area 5 had two mano 

fragments associated  with Feature 5 .  
Subarea 3 is west of Subarea 2. It consists of 

an elongated  artifact  distribution  that  follows the 
predorninant drainage  pattern. It  was 53 tri north- 
south by 32 n1 east-west covering 1,696 sq m .  It 
includes Excavation Area 7, which was located 
at the  deflated  remains of a hcarth.  The  hearth 
area  was  associated  with srnall nulnhers o f  
sherds, chipped stone,  and otic mancj fragrncnt, 
two  indeterminate metate  fragments. and  two 
slab  metate fragments.  Ten  sherds and five 
chipped  stone  artifacts were recovered.  The 
elongated artifact distribution  is  dispersed to  the 
south of the  hearth  area,  making it difficult to 
prove temporal and functional association. 

Subarea 4 is i n  the  wcstern  portion of the site 
and  adjacent to Subarea 3. The sherd and  lithic 
artifact scatter was 25 111 north-south by 25 m 
east-west covering 625 sq 111. Subarea 4 includes 
Excavation  Area X and a hearth,  Feature X .  The 
associated artifact assemblage  consisted of 40 
sherds of  Santa  Pe  Black-on-white  pottery  (Ves- 
sels 2, 3 ,  6, and  7)  and 7 chipped  stone  artifacts. 
The  sherds  cluster  around  Feature 8, suggesting 
that  they are  temporally  and  functionally  related. 
Although  Subarea 4 is deflated and  an  erosion 
channel passes through  Excavation Arca 8, 
Feature 8 was is in good condition. 

Excavation Area 4 was not assigned to a 
subarea.  It is i n  the southeast  portion of the site 
and  had very  few  associated artifacts.  IIowever, 
Excavation  Area 4 contained tllc largest rock- 
filled  roasting  pit  excavated during the OAS 
excavations. Feature 4 was  visible as a slight soil 
stain within a shallow erosion charrncl. U~I~OITLI-  
nawly, pottery was not  associated with Feature 4 
and it cannot he assigned to an occupation peri- 
od. 

The remaining site  area not includcd i n  the 
four subarcas consists of a highly dispersed 
artifact  scattcr with  artifacts separated  by 10 to 
12 m. Excavation Area  3 is  included i n  the 
general  site area  because i t  was not  associated 
with  artifacts  and it was  mostly removed  by a 
recent deep  erosion  channel. A  total of 9 sherds 
and 13  chipped  stone  artifacts  were  recovered 
from outside  the  four subareas  and Excavation 
Area 4. 

Feature Descriptions 

Nine features that were  identified as surface soil 
stains or  concentrations  of fire-cracked rock  were 
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Table 7.7. Excavation Area Data, LA 86150 

X (Suharca 4) 
gentle southwcst-facing 
Near the hottom of B 

draw 
slope ithove a grassy 

0 (Suharca 2) On a gentle southwest- 
hcing slope 

Condition 

Surfacc is deflated with a 
loose covcr of sandy top 
soil 

Surface is detlatcd with a 
Ioosc cover of sandy top 
soil. Juniper I r e  is i n  the 
middle of the unit 

Thc  surface i s  detlatcd and 
eroded with the southeast 
quarter cut by an erosional 
channel 

'lhc  surface is dctlatcd  and 
eroded with a shallow, 
modern  erosion  channel 
bisecting the arca. 

The surfacc is deflated and 
erodcd. 

The  surface is detlated and 
croded.  The  unit is bisected 
by a shalluw modcrn cro- 
sion channel. 

The surface is detlatcd  and 
erodcd with a loose covcr 
of top soil. A shallow 
rrlodcrn erosion channcl 
bisects the unit. 

The surl'ace  is deflated and 
croded with a loose cove1- 
of top soil. A shallow 
rnodcrn erosion  channel 
cuts through the  southeast 
quarter of the unit. 

The  surface i.; detlatcd with 
a loose cover of top soil 
Ueclrock is exposed i n  a 
llearhy drainage 

Sile (I l l )  

5 11-s by 
4 e-w 

4 11-s by 
4 e-w 

3 n-s by 
3 c-w 

4 11-s by 
5 e-w 

4 11-s by 
5 e-w 

3 11-s hy 
3 c-.w 

4 TI-s by 
4 e-w 

s 11-s by 
5 e-w 

3 n-s hy 
3 c-w 

Fcahtrc 

Basin-shapcd pit 
with fire-cracked 
rock Weature I 

fi. ,~sl~~-shaped : pit 
with firc-cracked 
rock (lkalure 2) 

Oval-shaped pit 
(Featurc 3)  

Rock-filled roasting 
pit; two possible 
usc  cpisodes. 

Detlatcd  fire- 
cracked rock COII- 

centration  (Ikature 

~ 

Dellated firc- 
cracked rock COLI- 

centration  (Feature 
7) 

Basirl-shapcd pit 
with Ilwcracked 
rock (Featurc X) 

Uifurcated,  hasin- 
shaped pit with fire- 
cracked  ruck 

Artifacts 

Sherds, 
lithics 

Sherds, 
lithics. 
ground 
StOllC 

None 

1.ithics 

Ground 
SIOIlE 

I.it11ics 

Sherds, 
ground 
StOIIC, 

lithics 

Shcrds. 
lithics 

Sherds, 
lithics 
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Table 7.8. Feature Data, LA 86250 

Type 

Rasirl-shaped pit 
will) fire-cracked 
rock 

Basin-shaped pit 
with he-crackcd 
rock 

Oval-shaped pit 

Fire-cracked 
rock-filled pits 

99-IOONi 
204-206E, 
Area 1 ,  
Suharca I 

1 1 1 - 1 1 3 N /  
2O3E, 1 12Ni 
204E, Area 
2. Suharca 1 

89-91Ni 
14S-l47E, 
Area 4 

16ONillSL. 
Area 6, 
Subarea 2 

" . 

130 n-s hy 

1 6 dccp: 
circular 

120 e-w hy 

157 n-s by 
160 e-w by 
20 dccp; 
slightly oval 

56 11-s hy 

12 dccp; 
prohably 
oval-shapcd 

38 e-w hy 

Pit A:  175 11-5 

by 150 2-w 

by 40 deep; 
roughly 0 V ; i l -  

shaped 
Pit B: IS0 11-s 
hy I62 e-w 
by 25 dccp; 
roughly  oval- 
shaped 

55 1)-s  by 
6 2  e-w hy 
undctermined 
depth; indc- 
terminate 
shape 

Fill 

Dark brown  soil,  char- 
coal staincd with 
burned and lire-crackcd 
rock and slabs 

Dark  brown,  sandy 
charcoal-stained soil, no 
rire-cracked rock: 
mixed  primary and 
secondary  deposit 

Pit A:  filled with firc- 
crackcd  cobbles  mixed 
with dark brown h r  
hlack sandy  alluviunl 
that is charcoal  slained; 
Pit B: fillcd with mol- 
tled rcdcpositcd  sandy 
loam mixed with scat- 
tcrcd  fire-cracked  rock 
and pehhles. 

The fill was tnottlcd 
redeposikd hrown 
sandy loarrl with a fcw 
flecks of charcoal and 
about 70 pieces of  firc- 
cracked  rock. No arli- 
facts were recovered 
from  within the feature 

The fill was hurned 
coarse sand mixed with 
decorrlposing sandstonc 
bedrock.  The soil was 
charcoal stained. A few 
firc-cracked rock.; 
rcmained. 

Cornmellts 

Shallow pi1 excavated into 
rlalive soil;  did not appear  to 
be slab  lined, irelalively srllall 
amtrunl o f  humcd and fircd- 
cracked rock. One Sanla Fe 
Black-on-white  sherd lrorn 
inside [he pit. 

Oblong  pit  excavated  into 
nativc soil: small amounts o f  
fire-cracked rock, no artifacts 
from  within the feature. 

Part  of an oblong shallow pit 
cut  by an erosion  channel 
No  artilkcts  from  within or 
associated with the feature. 

Pits A and B reprcscnt  rcusc 
of thc  activity area. Pi1 B was 
used first and was probably 
filled with fire-cracked rock. 
Pit A was  cxcavaled  lhrough 
Pit B with the Pit R fire- 
cracked  rock reused i n  Pit A .  
This observation is hascd on 
the scatterer1 presence o f  firc- 
cracked  rock i n  Pit H indical- 
inp that all of the he-cracked 
rock was m t  rcmovcd. N o  
arlifacts were recovered f1-om 
within the pi&. 

The ieaturc was deflaled with 
the . ; d w e  indications  repre- 
senting the hottom or lower 
portion o f  feature. Originally 
it may have  hecn a sh:illow 
featurc. 

The fealure was in an croded 
and  deflated area, hiscctcd  by 
a shall(rw drainagc.  'Ihere is 
a dispersed  sherd and lithic 
scalier h a t  rnay bc assuci- 
atcd. Two lidlic arlifacls 
wcrc  rccovereti fi-onl [he 
irrlrnediatc arca. 
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7 

8 

9 

Dctlatcd  firc- I 187Ni94E. 

Basin-shaped pit 168-170Ni 
with fire-cracked 51-52E, Area 

Possihlc  hearth 143-144Ni 
104-10SE. 
Area 9,  
Suharea 2 

Sizc (cm) and I,'ill 
shape 

120 TI-s hy 90 
e-w by undc- 
termineci 
dcpth: inde- 
tertninatc 
shape 

The till was finc  brown 
sandy loam mixed wilh 
gravel, a small amount 
of fire-cracked rock, 
and unburned cobbles. 
'fhc was no charcoal o r  
asll-staining  prcscnt. 

'I'hc fill was brown t o  
hlack charcoal-stained 
sand  mixed with u11- 
stained deposits of 
coarse-grained  sand and 
pea gravcl. 25 humetl 
cohhlcs were  recovered 
from the perimeter  of 
the featurc. 

The fill was lighrly 
charcoal rjtained and 
rnottlcd sandy loam 
mixed  with small pieces 
of fil-e-cracked rock. 

excavated.  Feature locations are  shown on the 
site  map  (Fig.  7.5).  Table 7.8 contains  morpho- 
logical  and stratigraphic  information  for each 
feature.  The  shape  and  contents of the  features 
allow them to  he  grouped into four classes: 
deflated  fire-cracked rock  concentrations;  an 
oval-shaped  pit:  basin-shaped pits with fire- 
cracked rock; and  a  rock-filled  roasting pit. 

Three  features, 5 ,  6, and 7,  wcre  identified as 
deflated fire-cracked  rock concentrations  (Figs. 
7.7-7. I I ) .  All were  located in  the  north-central 
portion of the site.  These  features had limits that 
were  defined by fire-cracked rock or lightly 
stained soil.  The stained soil appeared to be the 
bottom  of  the  feature. Because feature  walls and 
limits  could not be  confidently delineated, i t  was 
suggested that the  features  originally were 
shallow.  These  features  did not yield cthnobotan- 
ical or chronometric infornlation. Their general 
association  with Santa Fe Black-on-white  pottery 
allows  tenuous temporal  assignment to the Coali- 
tion or  early Classic period.  The lack o f  ethno- 
botanical  data hinders any  functional interpreta- 
tion.  Feature 7's associatioll  with rnetate frag- 
ments suggests use in conjunction with  plant 

On the  north edge of a dis- 
persed sherd and lithic arti- 
fact  scatter.  Scattered  frag- 
ments o f  a singlc vesicular 

<~s~ l l t  metate are associated 
wilh w e  rnano. Feature was 
dcflstcd and ciefined by :.I 
ring of burned quarkile 
cohhlcs. 

b. .. 

AII oval-shaped  roasting pit 
associated with a scalier 0 1  
Smta I:e Black-on-while 3 r d  

dispcrscd lithic artifacts. 

processing. 
An oval-shaped pit,  Feature 3 ,  was isolated in 

the south-central  portion of  the  site. It  was  not 
associated with any artifacts. It was  located 011 
the edge of and had been  bisected by an erosion 
channel.  Functional  and temporal assignment  for 
Feature 3 cannot  be  made. I t  did  not yield ethno- 
botanical data.  Its  discrete location suggests  that 
it m y  not be  contemporaneous  with  the  other 
features. 

Four basin-shaped  pits with fire-cracked rock 
werc excavated.  These included Features 1, 2, 8, 
and 9 (Figs.  7.12-7.19).  Features 1 ,  2 ,  and 8 
were circular  or  slightly oval shaped, they con- 
tained dark charcoal  stained fill,  and they were 
associated with numerous  sherds or Santa Fe 
Black-on-white pottery. In form  and fill content 
these  features are  similar  to  the  pottery-firing 
features excavated  at LA 86 IS9 and LA 84793, 
and the  thermal features excavated at LA 98690. 

Feature 1 in Subarea I yielded  exfoliated 
sherds that  resemble  a  pottery misfire  (Figs. 
7.12-7.13). Spalled and  exfoliated  sherds arc one 
of the  strongest  criteria  for  identifying  pottery- 
firing  features.  Another  important  characteristic 
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identifjed in the assemblage; 29 sherds were  not 
assigned  to a vessel. All  vessels were identified 
as  Santa Fe Black-on-white bowls.  Four  jar 
shcrds  were identified among those  not  assigned 
to a vessel, including one sherd of Kwahe’e 
Black-on-white.  Table 7 .9  shows  the  distrihution 
o f  vesscls recovered  from each excavation  area 
and the surface. 

Bowls are  the  dominant vessel form from LA 
86150. Rim  sherds  comprise 21 percent  and 
body shcrds  comprise 77 percent of the  assem- 
blage. The relatively  high  percentage of rim 
sherds  suggests that whole  or large  portions o f  
vessels were  brought io the site. Bowls are the 
bulk  of  decorated ccrarnics during  the fourteenth 
century i n  the  Northern  Rio Cirande (Habicht- 
Mauche  1993;  Mera  1935;  Stubbs and  Stallings 
1953). l’able 7.10  shows the distribution o f  
vessel form and portion by  vessel. 

Bowl rim  forms range  from flat (40  percent), 
tapered  and flat  (10  percent), L o  rounded or 
tapered  and rounded (SO percent) (‘Table 7 .  I 1 ). 
Variability  in rim fonn on a single vessel is a 
common  trait  for  Santa  Fe Black-on-white  (Kid- 
der  and  Amsden  1931). A  wide  variety of rim 
forms were  identified  in  the Arroyo  €Iondo 
assemblage. 

Bowl exteriors are usually scraped with hori- 
zontal striations  comrnon. A light  to  moderate 
exterior  polish  is  displayed  on 11 percent of the 
sherds.  Polishing on the exterior of Santa Fe 
Black-on-while howls was also  reported  in  low 
perceniages  for  the  Arroyo  IIondo  Pueblo 
(Habich-Mauche 1993) and Pindi I’ucblo (Stubbs 
and  Stallings  1953)  ceramic assemblages. l‘able 
7. 12 shows  the location  and degree of polish by 
vessel. 

The  majority o f  the  sherds  exhibit a variety o f  
intcrior  surface  treatments  other  than  smoothing. 
A gray  floated  slip  combined with  medium to 
high polish is present on 32 percent o f  the  interi- 
or  surfaccs. A thin  to moderately applied white 
slip  combined with a medium  to high  polish is 
present on 27 percent of the  assemblage, ‘I’able 
7.13  shows  slip thickness  and  location i n  thc  LA 
86150 assemblage. 

Paste  color and texture  are markedly similar 
throughout  the  assemblage, which is typical of 
Santa Fe Black-on-white. The paste is  hard, light 
gray  to gray  (7.SYR 7/0-5/0),  and  fine grained 
in 97  percent o f  the examined  sherds. Self- 
tempered  clay  was recorded for all sherds exam- 
ined and is usually invisible without  the aid of a 
microscope  (30x-40x). 

Decorated  sherds  comprised 54 percent of the 

assemblage. Pigment, usually  located on the 
interior  surfaces, consisted exclusively of black 
carbon  paint.  The  color ranged from thick  black 
(2.SYR 3/0-5/0), thin, streaky (2.SYR  3/0-6/0), 
to ghosted (2.SYR 7/0,  6/0,  6/2).  Thick,  black, 
well-bonded  pigment is the  dominant  painl 
quality,  constituting  78 percent of the decorated 
sherds.  Thin streaky  paint comprises 12 percent 
of  the aSseTllbkige and resembles  what Habicht- 
Mauchc  describes  as  ”watery  consistency” 
( 1993 :22) .  

Ghosted pigment comprises  10 percent of the 
assemblage. Ghosted  paint is faintly visible on 
the  surface and nearly invisible without  applying 
water for  contrast.  Paint  appearance on Santa  Fe 
Black-on-white ceramics  from  Arroyo  Ilondo 
Pueblo ranged from very dark  gray (2.5YR 3/0) 
to gray (2.5YR W0). Table  7.14  shows  the 
quality and location of paint by vessel. 

Design  layouts  and  elements  in  the decoraled 
assemblage are  consistent with those  descrihed 
for the  Arroyo  Hondo  Pueblo  (Hahicht-Mauche 
1993) and Pindi  Pueblo  (Stubbs and Stallings 
1953) assemblages,  Design layout for Vessels I - 
7 arc listed  in Table 7 .  15. 

Summary 

The Santa  Fe Black-on-white and  Kwahc’c 
Black-on-white pottery from LA X6 I 50 surface 
treatments, paste, and temper  characteristics fall 
within thc range  of variability outlined by  Kidder 
and Amsden (l93l),  Mera (1935). SiLlbbs and 
Stallings  (1953)  and  Habicht-Mauche  (1993) 
among others.  Sherds assigned to Vessels 1-4 
and 6-7 displayed an  even breakage pattern with 
a flat  cross  section.  This  type of breakage pattern 
is typical of Santa Fe Black-on-white  pottery bro- 
ken by ordinary  domestic  use.  Sherds  assigned  to 
Vessel S display a breakage  pattern that is atypi- 
cal of  Sanla Fe Black-on-while. 

Vessel S was  recovered from  Feature 1 ,  a 
thermal feature.  The  exterior  surface of 18 body 
sherds, the interior surface o f  I body sherd,  and 
I I rim  sherds  are completely spalled.  These 
sherds  tend to be  thinner  with  fewer intact 
surfaces  than sherds spalled or exfoliated  by 
natural  processes.  Both surfaces o f  all but  one 
sherd  are heavily burned  and  sooted.  The  spalled 
and  sooted sherds  are  similar to sherds of Sanla 
Fc Black-on-white pottery recovered from LA 
86159  and LA 84793,  suggesting Vessel 5 may 
represent  a  pottery-firing failure.  Pottery-firing 
and associated  assemblages arc  discussed  in  the 
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Table 7.9. LA 86150 Subareas by Vesscl 

Table 7.10. LA 86150 Vessel Form and Portion by Vessel 

COUlll 
Row Pct 

'l'otal i 6 5 4 3 2 1 0 Colurlln PC1 
KOW 

24.7 
I00 .0 40.0 41.7 100.0 33.3 100.0 75.0 65.5 

ii5.3 5.2 2.6 19.5 27.3 2.6 6.5 11.7 

Jar body 4 4 
100.0 3.4 

13.8 

Column 
100.0 3.4 4.2 30.5 17.8 s. I 4.2 10.2 24.6 Total 
118 4 5 36 21 6 5 12 29 
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Table 7.11. LA 86150 Rim Form by Vessel 

Table 7.12. LA 86150 Oegree of Polish by Vesscl 
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Count 
Row Pct 
CO~IJIIIJI Pct 

3 

- 
Medium interior, light 
cxtcriur 100.0 

4.x ‘ I  
3 

50.0 
50.0 

16.7 
4.8 
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Ih I 
6 . 3  

20.0 
87.5 
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Table 7.13. LA 861 50 Slip Thickness and Location by Vesscl 

I I 

Row 
Total 1 2 - 

13 1 23 
56.5 4.3 20.7 
43.3 20.0 

Absent 9 
39. I 
32.1 

Thin whitc 3 
intcrior 100.0 

10.7 

Medium while 4 2 
interior 14.X 7.4 

14.3 16.7 

‘fhick whik I 
inlerior 33.3  

3.6 

Medium whitc 
100.0 

22.2 
28.6 

5 
13.9 

100.0 

6 
16.7 

100 .o 

I O  
21.8 
83.3 

. .. . 

Obscured 

Column 
Total 

6 
5.4 

5 
4.5 
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Table 7.14. LA 86150 Paint Color and Appearance by Vessel 

Ghosted bhck 2 2 1 1 
interior 33.3 33.3 16.7 16.7 

7.1 16.7  20.0 20 .0 

Obscured 14 
100.0 
46.1 

Column 28 I2 5 6 21 30 5 4 
Total 25.2 10.8 4.5 5.4 18.9 27.0 4.5 3 .h 

r Vessel 

1 

I 

a 

4 

5 

h 
I 

7 

Table 7.15. LA 86150 Design Layout by Vessel 
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core  reduction, hiface  manufacture or tool main- 
tenance,  and tool use. The raw materials  reflect 
a  use of local chert,  quartzite,  quartzitic sand- 
stone, and obsidian  from  the Jernez Mountains, 
Kio Grande gravel deposits,  or  the  Caja del Rio, 
located  to  the  west. 

Lithic Raw Mcrterial Selection 

The  chipped, raw materials are mainly chert. 
Chert  encompasses  fine-  to  medium-grained 
material that  occurs ia a  wide range of colors. 
Chert  occurs  throughout  the Sarita Fe formation 
gravels. Its abundance is subject to considerable 
spatial variability.  The chert o f  the Santa Fc 
formation  gravels was used extensively by the 
prehistoric  inhabitants of the Santa Fe River 
Valley  as a raw  material source  for chipped 
stone Inols. Chert is by Tar the most common 
raw  nlatcrial  identified on all Las Campanas area 
sites  and as isolated chipped stone artifacts. 
Pcdernal, a particular  type of chert from  the 
C h a m  Valley, was  present i n  three of the 
subareas.  Chalcedony, a fine  form of chert, was 
recorded from Subarea 1 ,  Quartzite  and quart- 
zitic  sandstone were also  prcsent. 

The  obsidian is the clear to s m o k y  gray 
variety  that originates in the Jernez Mountains 
and  along the drainages that originate in and 
around the Jernez Mountains. Obsidian is rela- 
tively  scarce in  Las  Campanas assemblages  (Post 
1993a:2S, 1992:61; Scheick and Viklund 
1992:8”). 

Subarea .I 

Core  flakes  comprised 18 of the 28 artifacts. 
There was only one formal tool in the assern- 
blage.  The material textures of the artifacts were 
15 fine  grained, I I medium  grained, and  2 
coarse  grained.  Early,  middle, and  late  stages o f  
core  reduction  are represented by the distribution 
of dorsal  cortex percentages (Fig.  7.23). Dorsal 
scars on all artihcts  also reflect  early and middle 
stage reduction- 1 1 exhibited  three  or fewer  scars 
and  12  exhibited fivc or fewer (Fig.  7.24).  The 
core  flakes were chert  or  quartzite.  There were 
11 whole  corc flakes  collected  from  Subarea I .  
The mean dimensions  for  whole  core  flakes were 
32 mfn in  length, 29 lnm in width,  and 10 m r i  in 
thickness (Table  7.17).  Platform  types primarily 
reflect  early and  middle stage reduction.  Four 

had single-faceted platforms  and  two  had cortical 
platform. Although the tendency in  Subarea I i s  
towards early to  middle stage reduction,  thcrc 
were fivc  artifacts with more than  six scars,  and 
there  were two  core  flakes with abraded or 
multifaceted platforms  suggesting  some late stage 
reduction.  Multifaceted platforms  are typical of 
expedient  core reduction aimed at producing 
flake  tools  or  blanks. 

Cores. Four  cores  were recovered from  Subarea 
1 (Table  7.18).  Two were chert,  one was 
Pedernal chert, and the other was  quartzite.  Tho 
texture of the cores was either  fine  or  mcdium- 
grained,  including a fine-grained  quartzite. Two 
cores,  one chert  and one  Pedemal  chert,  had 12 
or  more flake  scars  indicating  they were  greatly 
reduced. Thc  other  two  cores had four  or  fewer 
scars. AI1 of them had  less  than SO pcrcent 
cortex and three were  multidirectional.  suggest- 
ing middlc  to late stage  reduction. 

Tools. Two  utilized  core flakes were recovered 
from Subarea 1. FS 1 1 and FS 162. FS 11 had 
a concavc  edge  outline.  The  flake had an edge 
angle of 33  degrees and  a bidirectional  wear 
pattern  with  rounding.  It  exhibited  only  nibbling 
damage, indicating  limited use Tor cutting. 

FS 162  had  one  convex  edge and one  concave 
edge.  The convex edge  angle was 40 degrees  and 
the  concave  edge, 43 degrees. ‘I’he convex  edge 
exhibited bidirectional wear with  step fractures. 
crescent scars, and nibbling  damage. The con- 
c a w  edge  had unidirectional wear  with  step 
fractures, crescent scars, and nibbling  damage. 
This was a multipurpose tool for  scraping  and 
cutting. 

Suburea 2 

Only  chert and  obsidian  artifacts  were  recovered. 
The  artifacts  were mostly mcdium  grained (n  = 
16); three were fine  graincd  and  two  glassy 
textured.  Early,  middle,  and  late  stages  of  core 
reduction are represented by the  distribution of 
dorsal cortex  pcrcentages (Fig.  7.23).  Chert  core 
flakes  were the most common  artifact  type,  and 
chert  comprised all but one  of lhc 21  artifacts 
recovered from Subarea 2 (Table  7.16). ‘There 
were 9 whole  core  flakes collected from  Subarea 
2. The dimensional  means for  whole  corc  flakes 
were 40 nun in length, 37 mn in width,  and 11 
Inn1 in thickness (Table  7.17).  Platforrn  types 
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Table 7.16. L A  86150 Artifact Type by Material Type, Subareas 1-4, and Surface 

Count 
Total Latc Early Multi- Undiff. Flake Flake Dcbris Row Pct 
Kow B i k e  Rifacc Core Core Bifacc Core Angular 

Column Pcl 

Suhal-ea 1 

stagc Stage direct. 

Chcl-l 20 3 1 16 
80.0 

100.0 100.0 100.0 
95.2 15.0 5.0 

Obsidian 1 1 
100.0 
100.0 

4.8 

Column 21 3 I 16 1 
'rolal 100.0 14.3 4.8 76.2 4.8 

C'olurr1n 
100.0 4.8 4 . 8  66.7 23.8 Total 
21 I 1 14 5 
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primarily reflect  early and middle  stage reduc- 
tion: OTIC was single-faceted and four- had cortical 
platforms. Dorsal scars of1 all artifacts  also 
rellcct  early and  rniddle stage  reduction; 13 
exhibited thl-cc or  fewer scars and 6 had fivc or 
fewer  (Fig. 7.24). 

Cores. Two  multidirectional. lncdiurn-grained 
chert cores and one fine-graincd  rnultidirectional 
core  werc recovered f1-on1 Subarea 2 (Table 
7.18). The largest  was 106 by X8 by 54 r m n ,  the 
smallcst 55 by 44 by 29 m n .  The largest core 
had 70 percent cortex, indicating  little reduction. 
Flakc scars and cortex pcrcentages on [he other 
two cores suggest middle to  laic stage reduchm. 

The material  textures of the  artifacts (11 = 19) 
were mostly fine or medium grained; two had 
glassy textures.  Middle and  late  stages o f  core 
reduction arc represented  by dorsal cortex  per- 
centages. Only two artifacts have  mort: than SO 
percent  cortex, while 14 exhibit 10 percent or 
less (Fig. 7.23). Two-thirds of the debitagc  were 

core  flakes, 14 out of 21 artifacts.  Thc  core 
tlakes were made mostly from chert; onc was 
Pedernal  chert and one obsidian. 'I'here were 
nine  whole core  flakes collected from Subarea 3. 
'The mean dimensions  for  whole  core  flakes were 
41 m n  in ienglh, 33 I ~ I I  in width, and I3 mnl i n  
thickmss  (Table 7.17). Six single-faceted plat- 
forms prirnarily reflect early  and middle  stage 
reduction. Ihrsal scars on a l l  artifacts also 
reflect early and middle stage reduction: 8 
exhibited 0 L o  2 scars arld 1 0  had 3 lo 5 scars 
(Fig. 7.24). One medial riapment of all obsidian 
hirace flake was recovered, Subarea 3 chipped 
stone  refleck a  mixed reduction  strategy--a  high 
frequency of low cortex  or noncortical debris 
suggests middle slage reduction, and medium t o  
large core flake size and low dorsal  scar  counts 
indicates eal-ly stage reduction. 

Core. A fine-grained chert,  multidirectional core 
was recovered from Subarea 3 (Tablc 7.1 X). The 
sn~all size, 12 dorsal  scars,  and 30 percent  dorsal 
cortex  indicale that it was inknsively  reduced. 

Tools. There were two utilized core  flakes 
rccnvered from Subarea 3 ,  ES 57 and FS 97. FS 
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57  had  two  used  edgcs  with a concave and a 
convex edge  outline. Both edges had  a 69 degree 
edge  angle  and  rounding  wear.  The  convex  edge 
was unidirectional  and the  concave was bidirec- 
Lional. Crescent scars.  step fractures, and  nib- 
bliTlg damage were  present on both edges.  The 
steep edge  angles and  presence o f  edge  damage 
indicate [he tools were used for scraping or 
sawing on a hard  material, such  as wood. 

FS 97  had three  used edges: two  convex 
edges  and one concave  edge.  The two  convex 
edgcs  had  edge  angles  of 40 degrees and 52 
degrees  and the concavc  edge had a 57  degree 
edge  angle. Thc convex edges  exhibited unidirec- 
tional  wear and  rounding with  crescent  scars  and 
nibbling  damage.  The concave edge had bidircc- 
tional wear with rounding  and step fractures, 
crescent scars,  and  nibbling  damage. FS 97 was 
a multipurpose tool used for cutting and scrapir~g 
in  conjunction  with  light butchering or plant 
processing. 

Suburea 4 

Only  seven pieces of debitage were collected 
from  Subarea 4, three  pieces of angular  debris 
and  four  core flakes (Table 7.16). The  angular 
debris  was miscellaneous chert, Pedernal chert, 
and quartzite. All four  core flakes were  chert. 
‘I’hc core  flakes and angular  debris  had  dorsal 
cortex  percentages  reflecting  all  stages of reduc- 
tion.  Pour  artifacts lacked cortex,  one artifact 
had 30 percent  cortex, and two  artifacts had 60 
percent  cortex.  There were  three whole  core 
flakes recovered from Subarea 4. The three 
whole  core flakes had a mean length of 4.5 nim, 
a mean width of 39 nun, a~ ld  a  mean  thickness of 
13 mm  (Table  7.17).  Core flake platform types 
rctlect  early stage reduction. All three had 
cortical platforms.  Core flake dorsal  flake  scars 
reflcct early  and  middle stage reduction. All 
three had three or fewer scars. 

Tools. There was one utilized  piece of angular 
debris recovered from Subarea 4, FS 148. It had 
one utilized  concave-convex edge.  The  edge 
angle was 79 degrees. The edge exhibited unidi- 
1-ectional wear  and rounding with  crescent scars, 
skp fractures,  and  nibbling  damage. Thc steep 
edge  anglc  suggests heavy  scraping or processing 
o f  hard  material. 

Geneml Surjkce 

Debitage  from general  surface proveniences 
consisted of angular  debris  and  core  flakes 
(Table  7.16).  Material  texture  was  mostly  fine or 
medium grained (n = 12) and one was glassy- 
textured.  Early.  middle,  and  late  stages of core 
reduction  are represented by the  distribution of 
dorsal cortex  percentages (Fig,  7.23). ‘The most 
common artifact  type is core flake (n = 6). Core 
tlakes were  made liotn  chert  and  quartzite.  The 
five  whole  core flakes  tended to be large  with  a 
maxirnum dimension of greater than 40 nltn 
(Table  7.17).  Platform types primarily  rellect 
early  and middle  stage  reduction; three had 
single-faceted platforms  and  two had cortical 
platforms.  Dorsal scars on all artifacts rcflecf 
early and  late stage  reduction.  Six  exhibited 0 to 
2 scars and five had 6 or  more  scars (Fig. 7.24‘). 

Cores. Three  multidirectional  cores  were  recov- 
ered.  Two were chert: o ~ e  fine grained,  the 
other medium grained.  The  third  core was  made 
of fine-grained quartzitic  sandstone.  The largest 
core measured 175 by 123 by 1 14 n m .  ‘Ihe 
smallest core was 65 by 3X by 37 nun. The two 
larger  cores had 50 percent or more  cortex  and 
six or  more  scars.  This  is  indicative of middle 
and late  stage reduction.  The  small,  fine-grained 
core  had  only 20 percent cortex and  seven scars, 
which suggests that the  core  was  originally a 
large  piece of raw ~naterial that had been sub- 
stantially reduced.  Multidirectional  cores  are 
indicative of a reduction strategy that produces 
flake  tools  or  blanks, 

Projectile Point. A Jemez obsidian  projectilc 
point was  collected from  the  surface. It nwtsures 
32 n1n1 long by 14 n m  wide by 5 ~mm thick.  The 
tip  is  broken  at  the very  end  with most of lhe 
blade still intact. The blade is triangular  with 
biconvex  edges.  The  base is tlat with  on^ broken 
lateral edge.  The  corner  notches  are relatively 
shallow.  The projectile  point style was  identified 
as San Pedro, which is a  late Archaic  period 
style  dating  from X00 B.C. to A.D.  I .  

Tools. ‘There was m e  utilized chert  core flake 
recovered from  the general surface. It had one 
utilized  straight edge with an edge  angle of 55 
degrees.  The  edge  exhibited  bidirectional  wear 
with  crescent scars  and  nibbling  damage. 
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Table 7.17. Whole Core Flake Dimensions 

Lcnglh 32 13 17 
I I I I 

1,ength 66 14  19 40 

Width 

28 3 X 11 'lhickncss 

no 13 22 37 

Length 

74 13 17 33 Width 

98 28 22 41 

I 

1,cngth 45 20 24 
I I I 1 

Length 

82 17 24 45 Width 

63 41 9 54 

- 

Length 

Width 

14 18 40 

13 x2 17 35 

'Thickncss 3 39 8 12 
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Table 7.18. LA 86150, Core Attributes 

Chcrt Medium Multidircction- 20 1 16 21 
;i 1 t I 

I 

Ground Stone 

Seven pieces of ground stone were recovered 
from three subareas (2, 3 ,  4). Subarea 2 had end 
fragments of two quartzitic sandstone nlanos. 
( h e  weighed I kg and measured 117 by 74 by 
74 tnm. 'The other weighed 364 g and measured 
121 by 36 by 78 mm. 

Subarea 3 had one quartzite niano fragment 
and three metate fragments of vesicular basalt. 
Two of  the metate fragments were internal 
fragments, and one was an end fragment. The 
fragments are from a  single, basin-shaped 
metate. The mano was an end fragment weighing 
550 g and tneasuring 106 by 72 by 53 nun. 

Subarea 4 yielded one sandstone slab metate 
with two ground surfaces. The dimensions for 
the sandstones slab were 106 by 72 by 53 mm 
and i t  weighed 250 g. 

The ground stone artifacts are not temporally 
diagnostic, but may have been most commonly 

used to process wild seeds or nuts. Metates could 
have been left in the field and reused by subse- 
quent site users. They are indicators that LA 
86150 was a focal point for resource gathering 
and pre-transport  processing. 

Research Questions 

LA 86150 was a spatially extensive, low density, 
artifact. scatter consisting of four spatially dis- 
crete artifact clusters associated with the remains 
of one to three therrnal features. Pottery within 
the artifact clusters is primarily S a m  Fe Black- 
on-white, which was manufactured between A.D. 
I 175 and 1400. Multiple  features within the 
artifact clusters  are evidence of repeated occupa- 
tion. The subarea and the site assemblages and 
structure  are used to address the research ques- 
tions. The research design focused on  questions 
of site knction, subsistence strategy, ;-md land 
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temre.  Site function and  subsistence strategy will 
be combined  under the  site function  discussion. 
Additionally,  site  chronology will be  addressed. 

Chronology 

Data recovery  resulted  in  the  excavation o f  nine 
therrnal features and the collection of 1 18 sherds. 
It was expected that the thermal  features  would 
yield sufficient radiocarbon samples to provide a 
more refined  date range than can be suggested 
from  the  manufacture  dates for Santa  Fe Black- 
on-while.  The following outlines the results of 
the  radiocarbon  dating  and  ceramic  dating of the 
features  and  subareas. 

Radiorurhon Duting 

Two charcoal  samples were submitted for radio- 
carbon  dating  analyses.  The samples  were 
gleaned from the Rotation samples. The samples 
were  small; less  than I g was submitted. Because 
of the small sample  size, accelerator  mass  spec- 
trometer (AMS) dating was  used. Both samples 
were  from wood charcoal and potentially suffer 
from  the  "old wood effect."  However, they do 
provide  interesting  contrast to the field interpre- 
tation  and  the  ceramic  dates. 

A juniper charcoal  sample was analyzed from 
Feature I ,  which was suggested to be a pottery- 
firing  feature, AMS dating yielded  a  two-sigma 
date range of A.D. 895 to 1170  (Beta-81973, 
conventional age 1020 60 B.P., C13/C12 ratio 
-24.1). This  date  places the  charcoal and, by 
association,  the  feature in the late  Developmental 
period of the  Rio  Grande  sequence.  The Santa Fe 
Hlack-on-white  pottery  recovered from  within 
and around  Feature 1 suggest  a date  100 to 200 
years  later.  The  contradicting  date ranges  suggest 
that old  juniper was used in Feature 1 or the 
inner wood was dated. 'I'hc old  wood problem, 
which  has been well demonstrated  for Basket- 
maker TI sites on Black Mesa in Arizona, appar- 
ently  has  similar consequences for  Pueblo  period 
occupations in the  Santa  Fe  area,  and  probably, 
the  Northern Rio Grande  region.  Old wood  was 
preferred for fuel and may have been the easiest 
to gathcr  and  chop  for  burning. 

A 0.64 g pifion wood  charcoal  sample was 
submitted  from  the  tlotation sample from  Feature 
4 (Subarea 5). Feature 4 was  centrally located 

within the  site  limits, but  was not associated with 
an artifact  cluster  or tempordlly diagnostic  arti- 
facts. This  absence of associated pottery led to 
the field conclusion that  the feature was from the 
late Archaic  period.  AMS  dating  yielded a two- 
sigma  date  range o f  A.D. 1020-1220 (Beta- 
81971, conventional  age 920 * 40 B.P.,  C1131 
C12 Ratio -22.2). This  date  range  suggests that 
Feature 4 i s  roughly  contemporaneous with 
Feature 1 and  dates to the  late Developmental  or 
Coalition periods of the  Rio  Grande  sequence. 
This  feature*s  contemporaneity with the  other 
Coalition  period  features and subareas  adds a 
different feature type to  the  Pueblo  period use of 
LA X6150 and  the  Las Carnpanas area. 

The 118 slierds recovered  from LA 86150  came 
primarily  from  four  subareas.  Eighty-nine  sherds 
could be assigned to seven bowls of Santa  Fe 
Rlack-on-white pottery.  One  jar shcrtl from lhe 
general site scatter was  Kwahe'e  Black-un-white 
pottery. 

Based on the spatial  association o f  Santa Fe 
Hlack-on-white pottery with Subareas 1 through 
4, it is suggested that these artifact  and  feature 
clusters  rcpresent Coalition period  limited activi- 
ty components.  Santa Ee Rlack-nn-white  pottery 
was  recovered from  within  Features I (Subarea 
J )  and 8 (Subarea 4). 

The Santa Fe Black-on-white  pottery  from L A  
86150 had Group 1  temper (see  Hill's  report, 
this  volume),  except for Vessel 5 from  Feature 
I ,  which had Group 3 temper.  The  close  similar- 
ity in paste and  temper  for all seven  vessels 
recovered from LA 86150  suggest a conlnlon 
manufacture  locale  and contemporaneous  activity 
areas.  The  fine-grained, self-tempered  paste that 
characterizes the  sherds  is  suggcsted to have 
been most abundant in village  assemblages 
between A.13. 1250 and 1300 (I-Iabicht-Mauchc 
I 993). 

Sumntaly 

The results of the radiocarbon dating and the 
ceramic  dating  strongly indicate  that L A  86150 
was  repeatedly occupied  during the Coalition 
period.  The features  and artifact  clusters are 
definitely Coalition  period  components and 
probably date  between A.D. 1250  and  1300. 
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This period  coincides with the  first building 
period at Pindi  Pueblo,  when a 40-room village 
was constructed.  This  suggests that  relatively 
long-distance, daily forays  into the piedmont 
were  a common practice. before the highest 
population inhabited the Santa Fc River Valley 
between A . D .  1300 m d  1350. 

The  presence of a single Kwahe’e  Rlack-on- 
white sherd  and a late Archaic  period  style 
projectile  point suggest that LA 86150 was 
visited periodically  over a  long period, from 800 
H.C. t o  A.D. 1300. However, these earlier 
occupations  were  short  term and left no definable 
activity arcas. 

Site Function 

Site function can be  addressed  by examining the 
artifact  type  and  attribute  patterns,  the feature 
data,  and  the  distribulion of the artifacts and 
features. Spatial segregation of features and 
artifacts  into  five  cluslers indicates  reoccupation. 
Differences in the  artifacl  assemblage,  features, 
and their spatial  rclationships may be used to 
examine  changes in  site function, and  indirectly 
inform on changes i n  Coalition period  subsis- 
tence strategies. 

Function 

The five  artifact/feature  clusters, Subareas 1-5, 
were  defined by examining artifact  and  feature 
spacing and  their  distributions  in relation to 
intrasite  erosion and drainage  patterns. Artifact 
distributions as shown on Figure 7.5 have dis- 
tinctive spatial patterning that results  from  ero- 
sion  and deflation of the  sandy, gravel  slope. 
Consistency in this distribution pattern  suggests 
that  each cluster was  originally  spatially discrete. 
These diagonal distributions  have a lhermal 
feature at or near  their elevational upper limit 
and  the artifacts, which  were clustered  around 
the  features, were  associated  temporally  and 
functionally.  Some  overlap of artifacts frml 
adjacent clusters may result from  downslope 
artifact  movement.  However, this overlap should 
minimally  affect interpretation because, as Figure 
7.5 shows,  the closest  artifacts from adjacent 
clustcrs  are at  least 7 111 apart. At most,  one  or 
two  artifacts would be associated with the wrong 
activity area, which  would not substantially affect 

cluster artifact content  or  frequency. 
Artifact  distribution and licquency,  and 

feature morphology suggest that Subareas 2 and 
3 participated i n  similar  activities,  and  that 
Subareas I .  4, 5 and Subareas 2 and 3 are 
funclionally different.  Feature 3 was not assigned 
lo a subarea because it lacked artifacts  and  was 
severely eroded. It is morphologically  similar  to 
Feature 9 i n  Subarea 2 .  and  does indicate  cphcrn- 
era1 use of LA 86150. 

Subareas 2 and 3 are  artifact/feature  clusters 
consisting of thrcc  features (S, 6, and 9) and OTIC‘ 

thermal feature  (Feature 7),  respectively,  and 
two  to  four times as nrany lithic  artifacts as 
pottery.  Features 5 and 6 i n  Suharca 2 and 
Feature 7 in Subarea 3 were dellatcd  concentra- 
tions of fire-cracked rock.  The lack of depth  to 
these features suggests that  they were  surface 
fires used  as camp  or  cooking  fires.  Subareas 2 
and 3 had  portions  of Vessel 4, which was also 
associated with  Subarea 4, suggesting recycling 
of artifacts between  activity areas. All but onc 
sherd in Subarea 2 was  associated  with Feature 
9, which  had  tnore formal  construction than 
Features 5 ,  6 ,  or 7 .  Vessel 4 sherds  arc loosely 
associated  and  may not be contemporaneous with 
Feature 7 in Subarea 3. They may represent a 
cross-slope redeposition of sherds  from  Subarea 
4, which has a relatively  high sherd  concentra- 
tion consisting of portions from at least five 
Santa Fe Hlack-on-white bowls.  Feature 5 ,  
Subarea 2 ,  and  Feature 7, Subarea 3, have 
ground  stone  implements  including  portions of a 
slab and a  trough  rnetate  associated with Fcature 
7 and a mano  fragment associated  with Feature 
5 .  ‘The close  spatial  association of the ground 
stone with  the features  suggests they were  func- 
tionally related,  giving  strong  support to the 
intcrpretation that Subareas 2 and 3 were  plant- 
processing loci. 

Chipped stone  assemblages  from  Subareas 2 
and 3 were mainly core reduction dehilagc from 
locally  available chert.  Differences in chipped 
stone  attributes  exist  for  dorsal  cortex percentag- 
es  and  dorsal scar  count frequencies (see Figs. 
7.23, 7.24). Subarea 2 has more cortical  chipped 
stone  artifacts than  noncortical. while  Subarea 3 
exhibits the opposite  relationship.  Subarea 2 has 
proportionally more chipped stone with dorsal 
scar counts of less than three  and  Subarea 3 has 
proportionally  more  chipped  stone with three  or 
more  dorsal  scars.  The  dorsal  cortex  percentage 
and  dorsal scar counts suggest that  more corn- 
plete reduction occurred  for  the  Subarea 3 as- 
semblage, while more  early  stage  reduction 
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debris was discarded  at  Subarea 2. These  differ- 
ences  are  minor  and reflect  variability  within an 
expedient  core  to flake reduction  trajectory. 
Primarily,  medium  to  large flakes  were  produced 
from partly  reduced  raw  materials  for use as 
heavy-duty scrapers  or  cutting tools. The Archaic 
period projectile  point from Area 3 raiscs the 
possibility that the  artifacts remain from  prc- 
Coalition  period  occupation.  Collectively, the 
artifact  and  feature data  suggest that Subareas 2 
and 3 were used as  overnight  camps that may 
have  support plant or plant product  gathering  and 
processing. 

Subareas I and 4 are  similar in artifact as- 
semblage  composition  and feature morphology, 
but there may be diffcrcnces in activity  range. 
Subarea 1 had  two thcrrnal features,  Feature 1 
and  Feature 2 and  Subarea 4 had one thermal 
feature,  Feature 8. There  are  similarities  in  the 
feature  morphology that suggest similar  function. 
All three  features were  rounded  to oval shaped. 
Their  tnaximum  dimension was  at lcast 1.30 m 
and rnaximum depth  ranged  from 16 to 20 cm. 
These  thermal features  were  basin-shaped  with 
irregular  bottoms.  Features 1 and X contained 30 
and 25 burned  cobbles  or fire-cracked rocks, 
respectively. The  rocks appeared to be suspeoded 
in the  fill, which  was  stained dark  gray.  Feature 
1 was  interpreted as a pottery-firing  feature be- 
cause  of  the morphological traits  and the 36 
pieces of an exploded  bowl that  were  recovered 
from  the feature  fill.  Feature X was interpreted  as 
a hearth  or roasting  pit because the pottery 
lacked evidence or spalling.  The  low chipped 
stone frequency combined  with  the high number 
or vcssels  that  were  identified  suggest that Fea- 
ture X also rnay have been  a pottery-firing fea- 
ture.  However,  without spalls and  spalled  sherds 
this  conclusion is weakly supported.  Feature 2, 
Subarea 1 ,  is  different  from  Features I and X 
because it lacked interior fire-cracked rock  and 
did not havc associated  spalls or spalled sherds. 
Its function  could not be  determined from mor- 
phology  or  ethnobotanical  remains. It is similar 
to other  features excavated in the Las Campanas 
area  and  along  the Santa Fe Relief Route 
(Wolfnlan  et  al. 1989). 

Subareas I and 4 have artifact assemblages of 
two or rnorc  Santa Fe Black-on-white bowl 
fragments, a  moderate  percentage of sherds that 
could not be  assigned to a vessel, and low fre- 
quency of lithic  core  reduction  debris. Differenc- 
es i n  the  two subarea  assemblages  include a 
greater  number vessels  associated  with  Subarea 
4 and more  core reduction debris associated with 

Subarea 1. Subarea 4 had a minimunl  number of 
five  vessels,  and  it  is  suggested  that these may be 
cover  sherds used during  pottery-firing.  Thc 
majority of sherds  from Subarea I cc:)me from 
the exploded vessel portion (Vessel 5 )  recovcrcci 
from  within  Feature 1. The  explnded vessel 
strongly  supports a pottery-firing function for 
Feature 1.  Vessel I from  Subarea I is scattered 
and cannot be  confidently  associated with  Feature 
1 or 2. The chipped stone  debris  is  dominated by 
fine-grained, locally available  core reduction 
debris from both  areas.  The  higher frequency of  
debitagc and four  cores were recovered  from 
Subarea 1. This  suggests a greatcr  emphasis on 
stone tool production  and  possibly tool use  for 
Subarea 1. This  would  correspond  with  the 
interpretation  of  Feature 2 being  a hearth or 
plant-processing feature  rather than a pottery- 
firing  feature.  The  higher  core  reduction  debris 
count may also  correspond to the concentration 
located 5 to 7 m cast of the features. ‘I’his small 
chipped stonc  concentration  within Subarca 1 
indicates a wide range of activitics may have 
been conducted i n  conjunction with  plant pro- 
cessing or potterv firing. 

Subarea 5 is different  from  the  other  subareas 
because it has a large,  formalized, fire-cracked 
rock-filled pit with only three  associated pieces 
of chipped  stone.  This  large,  deep, heavily 
burned  pit was initially interpreted as an Archaic 
period feature.  The radiocarbon dates suggest it 
is  roughly  contemporaneous  with  the  other 
Coalition period features.  Feature 4 is different 
because of its  size,  unusually  abundant  rock 
content, and  evidence of very  high tcmpcratures. 
The feature  stratigraphy indicates  that  a  hot fire 
was built  and  then covered with rocks.  The  rocks 
smothered  the  flame, but absorbed  and  supplied 
the heat  used for  processing.  Similar  roasting  pits 
are associated  with agave  processing in the 
Chihuahuan  Desert  to  the  south.  Agave is un- 
known  this  far  north, but  instead of agave, yucca 
or  cactus  fruits may have been processed.  Ellis 
(1978:66) indicates that Pueblo  Indians  gently 
roasted  yucca fruits at the place where they were 
gathered.  Featurc 4 may have  been a roasting  pit 
that  was used to process a large quantity of  
gathered fruit.  The  fire  could  have been built  and 
smothered,  and partly  cooled  while fruits  were 
gathered.  Feature 4 does  represent a departure 
from  the  other  feature types excavated at I,A 
86150 and  the Las Campanas area in  general. 

Feature and artifact  analyses  suggest that L A  
X6150 was  used for  many  purposes  during  the 
Coalition  period. Ephemeral camping  or plant 
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processing was indicated by deflated, fire- 
cl-acked rock  concentrations associated  with 
metate and mam fragments.  Pottery-firing was 
suggested for  Features I and possibly Feature X .  
Feature 5 appears to be a specialized  roasting pit 
built to handle a large  volume of plants or plant 
products. A wider  range  of activities is indicated 
for  Subarea 1 whcre a pottery-firing feature.  a 
roasting  pit,  and  discrete chipped stone co11cc11- 
tration  werc  located. These features and associat- 
ed artifacts reflect the broad range  of activities 
that were  employed to exploit the resources o f  
the 1,as Campanas  piedmont. 

The  presence of multiple features and activity 
areas at LA 86 I50 was a  relalively unique  occur- 
rence i n  the Las Campanas  area.  From one to 
four  thermal features  had been identified on 
other  Pueblo period sites, but the  nine features 
undoubtedly reflect repeated  nccupation.  Repeat- 
ed  occupation was not an unusual  aspect of Las 
Campanas  sites,  since  many  sites  are an acwnu-  
lation of isolated occurrences rather  than artifacts 
that  accumulated from a single  episode. Repeated 
occupation with  facilities  was  unusual and re- 
flects  a change in Coalition  period subsistence 
strategy,  Changes in  subsistence  strategy  were 
expected to be consequential of incrcased popula- 
tion and  greater  stress placed on resources of 
comtno11 lands,  such as  the  pirion-juniper  pied- 
mont of Las  Campanas.  Contrary  to pre-excava- 
t im  expectations, LA 86150 does not show a 
change in function  through  time,  nor do the  data 
support  the temporal hypothesis that LA X6150 
was occupied  during the  mid- I~OOS, when popu- 
lation along the Santa  Fe  River and  tributary 
drainages was at its  zenith.  Instead,  the radiocar- 
bon  dates suggest  a thirteenth-century occupation 
and Ihe pottery is consistent  with a mid to late 
thirteenth-century  occupation. 

Since LA X6150 does not date to the mid- 
A.D. 1300s and more likely  dates to  the mid to 
late A.D.  1200s, the  interpretive focus is on use 
of the  piedmont area before the population  boom. 
Instead of internal or social pressures  condition- 
ing subsistence  strategies, they may have been 
driven by variabilily  in the  abundance and distri- 
bution of the  piedmont resources. The  concentra- 
t ion of features may retlect extended forays  into 
the piedmont  focused  on seasonally  available 
plant products.  Hunting and meat proccssing as 
a primary activity slaged  from ldA 861.50 is not 

considered  a strong  possibility because of the 
limited  evidence  for tool manufacture  and main- 
tenance. The possibility  that Features I and X 
were  pottery-firing features  suggests  that  pottery 
production may have been embedded with other 
subsistence activities. 

LA X6150 exhibits variable  reature and  arti- 
fact assemblage  distributions  that reflcct different 
uses of the landscape. Surface  fire-cracked  rock 
concentrations with ground  stone, basin-shaped 
thermal  features  with pottery and core reduction 
debris, a11d pottery-firing  features altest tu the 
wide  range of activities that occurred.  Iimger 
duration  occupation of LA 86 I SO is suggested by 
the formal nature of the features and the  occur- 
rence of site furniture in  association  with  the 
facilities.  LA 86150 is 6.4 k m  (4 m i )  from  the 
nearcst contemporaneous  village,  which is Pindj 
Pueblo.  This distance may have been within  the 
diurnal  range of Pueblo  foragers.  Other villages 
upriver  from  Pindi  Pueblo and more  distant  from 
LA X6 I50 might  have needed overnight  or  longer 
to effectively exploit  the  resources. and more 
formal  facilities may have been built. 

Feature 4 is a large,  formal,  and specialized 
feature that may have been used to roast pifion 
nuts  or  other gathered plants. It has a larger 
volume than other Las Campanas thermal  fea- 
tures, which  would have  allowed  longer  wasting 
time or accomodated greater  quantities of gath- 
ered food.  Feature 4 may  be evidence of exploi- 
tation of the Las Campanas  area by larger  popu- 
lations as Inore people had to  use  the Sanle land, 
more efficient strategies may have been used. A 
single,  large roasting pit  would  have  concentrat- 
ed the foraging cffo~ts in  a restricted  area.  This 
strategy  nay have been necessary i f  comrno1J 
land resources became scarccr, more  valuable, 
and ownership was more  formalized. 

Even  though  much of this discussion is COIF 

jecture,  differences in LA 86150 site  structure 
demonstrate that Pueblo use of the area  was not 
monolithic  or  r~ecessarily restricted to diurnal 
foraging. A small  part o f  the  site may result 
from  pre-Coalition  occupation.  Ilowever, the 
clustering of artifacts  and  features mostly reflects 
more extended and fornxdized Coalition  period 
subsistence strategies. 

Changing population  centers and a concomitant 
change in the  use and distribution of lands and 
resources was hypothesized  for  the  Coalition  and 
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early  Classic  period  (A.D.  1270  to  1350).  The 
I,as Clampanas area  was marginal  to  the  Pueblo 
communities along the Santa Pe  River  and  the 
Caja del  Kio.  The research design suggested  that 
changes i n  land tenure might be evidenced i n  the 
paste and temper of the  decorated  ceramics from 
LA 86150. Petrographic  analysis  was conducted 
on a sample of sherds  from each of the  vessels to 
determine if there  was  paste and temper  variabil- 
ity. 

The  petrographic  analysis of eight sherds 
from LA X6150 showed  remarkable homogeneity 
(Hill,  this  volume). Vessels I ,  2, 3, 4, 6, and X 
were m d e  from  Temper  Group 1. Temper 
Group 1 was a  self-tempered  silty  clay that may 
come  from  the  Culebra  Lake  formation that 
outcrops  along  the Kio Grande. The sarnplc was 
taken at  the  confluence of the R i o  Grande and 
Caliada Ancha.  The  low frequency inclusions and 
the silty  paste in the Clulebra Take clay arc a 

strong visual match with the LA X6150 shcrds. 
Only the  sherd  from Vessel 1 was a different 
paste group.  liowever,  even  Group 3 could  he 
considered within  the possible range of variabili- 
ty for the Culehra Lake source. 

This  homogeneity in  paste and  temper  sug- 
gests  that  the  pottery  used at LA 86150  came 
from the  same source  and  perhaps indicates 
continuity in  use  by  residents of  the  same vil- 
lage. Silty, self-tempered clays were cotnmon at 
Pindi I’ueblo, Arroyo Hondo Pucbln. and rnakc 
up a substantial portion of the  late A.D.  1200 
pottcry from the North Bank site  near  Cochiti 
Dam (Langc 1968). Consistency  within  the 
ceramic  characteristics indicate that land tenure 
remained stablc  during the LA  86150  occupa- 
tions.  Site  occupants  are  suggested to have  
originated  from  the  Santa  Fe River  Valley rather 
than  the  Pajarito  Plateau. 
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CHAPTER 8 
ESTATES V, UNITS 1, 2 ,  AND 3 TEST EXCAVATIONS 

The Estates V ,  Units I ,  2, and 3 test cxcavations 
Were conductcd  between Septemher and October 
1993. The Estates V. Units I ,  2. and  3  testing 
project  included sites within  the subdivision and 
to the southwest of the subdivision i n  what ir 
part o r  Estates VU. 'i'he investigation  focused on 
1 1 sites that were selected from a sample o f  45 
sites previously identified by SAC (Scheick and 
Viklund 1991, 1992), Eight sites, LA 84773, LA 
84777. LA 8613.1. 1,A 86134, LA 861.19. LA 
86152. LA 86155. and T,A 86156, were dcter- 
mined to have no furlhcr data potential and no 
further investigation  was  necessary. Three sites. 
LA 84787, L A  86159. and I,A 84793, were 
determined t o  have significanl cultural  deposits, 
and they werc recommended for data recovery. 
The testing m u l t s  from these  three sites werc 
included with the data  recovery plan that  guided 
the excavation and analysis phascs (Post 1994a). 
The  results of the  Estates V data  recovery  effort 
are presentcd  later in  this 1-eport. This section 
provides the  testing resulls from  the  eight sites 
that  were not reconmended  for  data  recovery. 

LA 84773 

Setting 

LA 84773 was  located o n  the  slopes  and  hilltop 
o f a  southwest-oriented  ridge that sloped  down  to 
the Arroyo C'alahasas. The  ridge separates the 
Arroyo C'alabasas from a secondary arroyo. ?'he 
hilltop is wide and flat with the upper and mid- 
slope gcntle to moderately steep. The  soils  arc of 
Po,joaque-Panky rolling association (Folks 
1975:40), consisting of a salldy loam and clay 
with intermittent  dense gravcl and cobhle  deposi- 
tions.  The vegetation is piiion-.juniper. narrowleaf 
yucca,  cholla and prickly pear  cactus, tall and 
short grasses, and  snakeweed. 

Pre- and Post-Excavation Description 

LA 84773 is a dispersed artifacl scatter. A total 

of 34 artifacts were  obscrved on  the  site.  Two 
loci were identified  within the site  limits. 1,ocus 
I ,  a 25-m-diameter  area,  contained  16 picccs of 
chert, which wcrc mostly  primary and secondary 
tlakes.  One uniface fragment was also ohserved. 
LOCUS 2. :I 10-by-5-111 area. ccmtaincd a red chert 
chipping station with 15 lithic artifacts  consisting 
o f  primary  flakes.  secondary tlakes,  and  angular 
dehl-is. Other chipped stone artifacts o n  the site 
were  mostly chert. with the exception ol a piece 
of Polvadera Peak obsidian.  An indetcrrninate 
black-on-tan howl sllcrti and three illdctcrrrlinate 
gray  ware ,jar shcrds were pan ol the  dispersed 
scarter. 

Re-examination o f  the site  increased the size 
tu 120 111 long by 55 111 wide covering 6.600 sy 
m (Fig. 8.1). 'I'he two loci originally rCcorded 
we1-c not relocated. Thc  site  was conr'irmed as a 
dispersed  artifact scatter that included  fivc  small 
artifact  concenlralicjns. Three  conccntrations 
were near  the south  cnd of the sitc. and two 
were  along  the east slope. 'i'he artifact  assen- 
blage  included 138 pieces uf chipped  stone  and 
4 sherds  of Santa Fe Black-on-white  pottery. No 
features were encountered.  Four  lithic  artifacts 
were recovered  from  surface-stripping the 2-by- 
2-rn test units, but no further  subsurface  cultural 
deposits  werc  cncountered. 

Excavatiorl Methods 

The site  limits a11d artifact conct:ntrations were 
dcfined by pintlagging  the  artifacts. A baseline 
was established at 30 m intervals frorrl which a 
grid system was superimposed across thc site 
area. 

Five  2-by-2-m  units were placed i n  arcas 
where  the  artifacts were more  concentrated than 
the gencral site scatter. These units  were  idcnti- 
fied from  the  northeast  corner as Grids 
170N/ 122E, 106N/X4E, 83N/MG, 103N/lOGt;,, 
133Nl I20E. Testing was to  determine  the  depth 
of the cultural deposit aIld to expose any associ- 
ated  thermal features. 

Test  area 179Ni122E was placed  in an area 
of 17 lithic  artifacts.  Grid 179N/122E yielded 
two  artifacts  from  the 1 0  cm  surface  strip, and 
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was selected for deeper excavation. 
Test area IOBN/84E was placed in a small 

lithic artifact concentration that was 8 m in 
diameter and contained 10 artifacts. One sherd 
was located 3 r n  directly south of the excavation 
unit .  Two lithic  artifacts were located on the 
surface,  one in grid 106N/X4E and one in grid 
105NIX4E. Two lithic artifacts were recovcred 
during  surface-stripping. Grid 105N/X4E was 
selected for deeper excavation. 

Test arca 83N/86E was placed in a 8-by-8-tn 
lithic  artifact concentration that contained 12 
artifacts. Five lithic artifacts were recovered 
during  surfacc-stripping in Grid &3N/85E, arid 
thus it was selected for deeper excavation. 

'Test area 103N/106E was placed in a IO-by- 
10-m lithic artifact corlcentratiorl that contained 
eight  artifacts. Surface-stripping yielded no 
cultural material. Grid 103N/ I06E was selected 
for deeper excavation. 

Test area 133N/120E was placed at  the south 
end of a sn~all lithic artifact concentration that 
measured X m in diameter and contained five 
artifacts. One sherd was found  on the surface of 
Grid I32N/ I20E. Surface-stripping yielded no 
cultural material. Grid 132N/120E was sclectcd 
for deeper excavation. 

202 Las Carpanas de Sarzta Fe 

The 2-by-2-m units were surface stripped in 
l-by-l -rn units. Surface stripping removed the 
upper 5-  I O  ctm of loose  soil. Selection of a 1 -by- 
l-m unit for deeper excavation was based on 
artifact yield or at the excavator's  discretion i f  
no artifacts were recovered. The I-by-l-In unit 
was excavated until rmncultural nlaterial-bearing 
soil was reached. The surface chipped stone was 
recorded as the site assemblage. The surface 
pottery was piece-plotted arld collected for 
laboratory identification.  The  site was mapped 
with a transit and stadia rod. The site map 
recorded site limits, datum locations,  topographic 
features, and excavation areas. 

S trdtigraphy 

One stratum was encountered. 'The stratum was 
a loose, reddish brown (SYR 614) sandy loam 
tnixcd with abundant gravel.  The soil was nlildly 
calcareous. This layer continued to the bottom of 
the excavated grids.  The  stratum  corresponds 
well with the A1 horizon of the Pojoaquc series 
(Folks 1975:43). Four lithic artifacts were recov- 



ered  from  [his  stratum. 

Artifact Assemblage 

Pottery 

Five  pieces of prehistoric pottery were recovered 
from the surface and  surface-strip level at  this 
site.  Pottery types  identified  include Sarlta Fe 
Black-oI1-white and undifferentiated  white ware. 

Three Sarita Fe Black-on-white sherds  and 
one  undifferentiated white  ware  shcrd  were 
recovered from  the  surface and one Santa Fe 
Black-on-white shcrd was recovered from the 5 
c1r1 surface-strip  (Grid 132N/120E). These  sherds 
were  widely  distributed on the site arid do not 
appear I n  be from the  same vessel based on 
rnarked differences of surface and paste  attrib- 
utes. Thc exterior of the howl body sherd, 
recovered from  the  surface  strip  is scraped 
smooth and a small portion of the  interior  sur- 
face  is  exfoliated.  The intact interior surfaccs 
exhibit a thin  textured  white  slip, ghosted black 
organic  paint,  and a  heavy polish.  The exfolia- 
tion appears t . 0  be the result of natural  effects 
such as freeze-thaw. The paste is hard,  brown 
(10YR 6/2-5/2),  and vitrified  with  a fine sand 
temper.  The  design layout  consists of thin paral- 
lel hatching 2 to 3 lnm apart. 

The  exterior of the  undifferentiated  white 
ware bowl body  sherd i s  pitted and uneven  with 
no polish or paint. ‘I‘he interior  surface is exfoli- 
ated.  The intact surfaces  are uncven  and exhibit 
a thin  textured white slip and heavy polish on the 
raised areas.  The  exfoliation  appears  to  be  the 
result of natural effects  such as freeze-thaw. The 
paste is  hard, gray (7.SYK 6/0-5/0), and vitrified 
with  a finc sand temper. 

The  exterior of a Santa Fe Black-on-white 
bowl rim  sherd,  recovered  from the  surface, is 
scraped smooth  exhibiting  striations.  The  interior 
surface  exhibits a rncdium  textured  white slip, 
thin  streaky black  organic  paint,  and a heavy 
polish. The paste is hard,  gray  (7.5YR 6/O-S/O), 
and  vitrified  with a fine sand temper.  The  design 
layout consists  of a thin  encircling band  located 
3 ninl below the rim intersected  by  parallel 
diagonal  hatching 5 to 6 mm apart.  ‘lhe rim is 
tapered,  rounded, and undecorated. Use of this 
vcssel prior  to  deposition is indicated  by abrasion 
on some areas of the  rim. 

The exterior of a Santa Fe Black-on-white 

bowl rim sherd, recovered from  the  surface, is 
scraped smooth  exhibiting  pronounced  striations. 
The  interior  surface  exhibits a thin  textured light 
gray slip,  thin streaky  black organic  paint,  and a 
heavy polish.  The paste is  hard.  gray (7.SYK 
6/0-5/0),  and vitrified with  a fine sand temper. 
The design  layout  consists of a thin encircling 
band extending 4 mm below the  rim. A solid, 
ticked  area and a hatched  area arc diagonal t o  
this  encircling  hand.  The rim is tapered.  round- 
ed,  and  undecorated. 

The  exterior of the final Santa  Fe Hlack-on- 
white bowl body  sherd is scraped,  exhibiting an 
uneven  surface. The  interior  surface  exhibits a 
medium textured white  slip. thick  black organic 
paint and a heavy polish.  The paste is hard,  gray 
(7.Syr 6/0-5/0), and  vitrified, with a fine  sand 
temper.  Fine  sand  and self-tempered Santa Fe 
Black-on-white  pottery are  conmwn on Coalition 
and  Early Classic period sites i n  the  Las 
Campanas  area. The  design  layout  consists of 
thin,  concentric,  triangular hatchirig to 6 Irifil 
apart. At the wide end of the triangle is part of 
two  pairs of parallel lines,  perpendicular to one 
another, with  a solid  triangle  at each corner 
(similar to Stubbs  and  Stallings 1953, fig. 6 1 1 ) .  

Chipped Stone 

A total of 138 chipped  stone  artifacts  were 
recovered from ldA 84773. ‘Thc 138 chippcd 
stone  artifacts ale assigned to  cight  artifact types. 
‘The assemblage is not diverse,  consisting mainly 
of core flakes  and angular  debris. 

The  chipped  stone  artifacts  are  debris  from 
core reduction and raw material procurement, 
although  there is  one formal tool.  The raw 
materials  reflect a use of local chert,  obsidian, 
and  quartzite  from  the  Jemez  Mountains, Kio 
Grande gravel deposits,  or the Caja  del Hio 
located to the west. 

Lithic Raw Material Selection. The  chipped 
raw materials are mainly chert  (n = 129). Chert 
encompasses  fine- to coarse-grained  material  that 
occurs in a wide range of colors.  The nlajorily of 
the lithics were fine-grained  and mediurn-grained 
chert (n = 67  and GO, respectively).  There  werc 
two pieces of coarse-grained chert.  Chert 
occurs  throughout  the Santa Fe fornlation 
gravels. Its abundance  is subject to considerable 
spatial variability.  The  cherts o f  the Santa Fc 
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formation  gravels  were  used extensively by the 
prehistoric  inhabitants of the  Santa Fe  River 
Valley as a  raw  Inaterial source  for chipped 
stone tools. Chert is by far the  most w n m o n  
raw material  identified on all Las Campanas  area 
sites  and as isolated  chipped stone  artifacts. 
Quartzite  artifacts consisted of  (me fine-grained 
piece  and  seven  coarse-grained  pieces. There  was 
one  obsidian  allifact. 

Debitage. Debitage frorn core reduction accounts 
for 129 of the 138 chipped  stone  artifacts  (Table 
8.1). Core  tlakes and angular  debris were the 
two  most  conmon  artifact types  with counls  of 
101 and 28, respectively.  Early and  middle 
stages of core  reduction  are represented by the 
distribution of dorsal cortex percentages.  Four- 
teen pieces of angular  debris had no  cortex. 
Fifty-one  core flakes had no  dorsal cortex. Fifty 
of the  core  flakes were whole. Seven proximal, 
8 medial, 3 I distal, 2 lateral,  and 2 indeterminate 
fragments  were recorded.  Platform  types primar- 
ily retlcct  early  and rniddlc stage reduction; 
single-faceted (11 = 41) and cortical (11 = 17) 
platfornls predominated.  One trwltifacetcd plat- 
form was recorded.  The  other 42 flakes had 
collapsed,  crushed, or missing platfonns. Dorsal 
tlake  scars  also  reflect  early  and  middle stage 
reduction  with 82 of the 101 core l-lakes exhibit- 
ing 3 or  fewer  dorsal  scars. Eleven core Rakes 
exhibited 4 dorsal  scars, 2 exhibited 5, and 5 had 
6 suggesting  more  intensive  core  reduction  than 
would  result from material  procurement.  Whole 
core tlakc dimensions had a mean length of 45 
mtn, a mean width of 35 t m i ,  and  a mean 
thickness of 14 mn. This suggests that medium 
to large-sized core  flakes  were the most  common 
by-product of core  reduction. 

One  undifferentiated uniface  represents the 
only worked  lithic on the site.  The uniface 
material was recorded  as  a  medium-grained 
chert.  The  dimcnsions of the uni face are  30 n m  
in length,  41 m n  in width, and 11 lnm in thick- 
ness. 

Corm Six cores  were  recorded  from LA 84773 
(Table  8.2).  The largest was  unidirectional with 
ollly two  scars. indicating that it  was tested as 
part o f  a  material procurement  strategy.  The  two 
bidirectional cores were  used  sparingly  since  they 
had six and four  scars  and  40-50 percent cortex 
rcmajning.  Multidirectional  cores with 30percent 
or less cortex  were  more heavily  reduced. Multi- 
directional cwes  are typical of expedient core 
reduction  aimed at producing flake tools  or 

blanks. 

Sumtnury of Results 

LA 84773 was a chipped stone  scatter that 
covered a large  area  on  top of  a fingcr  ridge, 
which extended to  the  north  edge of the  Arroyo 
Calabasas tloodplain.  The  ridge  top was  deflated 
with  exposed gravel.  The ridge slopes were  1mre 
gravelly and  may have  been a source  of  raw 
material for  chipped  stone tool production. 

Test excavation and detailed recording of LA 
84773 yielded  little direct  information  about the 
occupation period or function.  Conclusions  about 
site  chronology  and  function must be  drawn  from 
indirect sources  such as pottery  rnanufacturc 
dates  and chipped stone technological infornla- 
tion. 

‘The four Santa Fe-Black-on-white stlerds 
indicate  that occupation  occurred  during  the 
Coalition  and  early  Classic  period (A.D. 1175 to 
1400). ‘I’he sherds were widely distributed  across 
the site  and were  part of four  different  vessels. 
Paste and surface  treatment of these sherds  were 
similar  and  displayed sitrlilarities in paste and 
surface  treatment to the majority of thc Santa Fe 
Black-on-white pottery  recovered h y  the Las 
Campanas project.  This sirllilarity is a quality o f  
Santa  Fe Black-on-white  that is  found in assem- 
blages from  large and small sites i n  the Santa  Fe 
and  Cochiti  areas.  Silty, self-tempered clays 
were  conitnon  in A.D.  1270 to 1325  asscmblages 
from  Pindi  Pueblo,  Arroyo  Hondo  Pueblo,  and 
make  up  a  substantial portion o f  the late A.D. 
1200 pottery  from  the North Bank site  near 
Cochiti Reservoir (Lange 1968).  Site  occupants 
are suggested to  have  originated  in  thc  Santa be  
River Valley rather  than the Pa-jarito Platcau. 

Site  function  is  difficult  to assess from  the 
dispersed artifact  distribution,  the low frequency 
of fonml tools, and the absence of features.  The 
chipped stone  data suggest  that LA X4773 was 
used  for many purposes, none o f  which resulted 
in intensive  core reduction or  tool  manufacture. 
Some raw material was  procured  and partly 
reduced on  site as  indicated by the  14  core  flakes 
that  had  more  than  70  percent  dorsal  cortex  and 
the  four cores that  retained 20 to 50 percent 
dorsal  cortex.  Two  cores rctained no dorsal 
cortex, but  had 10 and 11 dorsal  tlake  scars 
indicating  intensive  use of local raw  materials. 
The  predominance of noncortical  core  flakes or 
core  tlakes with less than 60 percent cortex 
suggests  that  most o f  the  chipped  stone was 
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Table 8.1. LA 84773, Artifact Type by Material Type 

Material Typc 

I Core Flake 
93.0 
72.1 87.5 

Biface Flake 
100.0 

100 
72.5 

I 
.7 

Table 8.2. LA 84773, Core Data 
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brought  to  the  site as flakes  or partly  reduced 
cores.  This pattern  would  be  expected if the 
chert  within  the gravel deposits  on the ridge 
slope was not abundant.  The dispersed distribu- 
tion o f  core  flakes  and the  very  low  artifact 
density (0.02 artifacts per sq m) also  support  the 
supposition that lithic raw material  was  present 
bur not abundant. 

The location of LA 84773 above  the conflu- 
ence of the Arroyo Calabasas and a primary 
tributary  arroyo  would have provided access to 
a richer  floodplain  environment, which may have 
supported a riparian plant  community during the 
wetter  years,  Simple diurnal use of the area 
would  not have  required fornial  facilities nor 
would have resulted  in concentrations of debris 
from tool manufacture, maintenance, or  raw 
rnaterial processing. ‘The very dispersed  artifact 
dislribution is a strong indication that the  ridge 
was  visited repcatedly. The chipped stone and 
four  sherds  probably reprcscnt  a minor part of 
the  entire  range of activities that were  conducted 
at the site. 

LA 84777 

Introduction 

1,A X4777 was identified by SAC as 278-22 
during  the  Estates 111 survey (Scheick and 
Viklund 1991:21).  Test  excavation was conduct- 
ed by OAS  during  the  October 1993, Estates V .  
Unit 1 phase of the  project.  Test excavations 
were  conducted to determine  the extent and depth 
of thc cultural deposit. No additional work was 
required at LA 84777 because the  possible pit 
garden was determined  to  be the depression left 
from a tree  removal. 

Setting 

LA 84777 is on the west-facing slope or a hill. 
The vegetative cover  is typical of pifion-.juniper 
woodland.  The soil is sandy  with dense  deposits 
o f  gravel  and  river  cobbles. 

Pre- and Post-Excavation Description 

The  site area  was 9 m long by 4 m wide and 
ewers 36 sq 111. The possible  agricultural pit 

garden was 2 ni in diameter  and ti0 cm  deep with 
rocks placed upon the  sides of thc  feature  to  give 
the  pit definition.  The  feature  appears  similar in 
constructioll to pit gardens  recorded  along the 
Chama  Kiver and northeast or Santa  Fe. ‘There 
was a possibility that the pit depression was 
formed by the uprooting of a tree. Northeast o f  
the pit garden and perpcndicular  to the associated 
drainage is a checkdam, which is  two  rocks 
wide.  Three  chert  artifacts, a secondary flake, 
and two  core flakes occur to the ~lorth and  east 
of the pit garden. The cultural  and  temporal 
affiliation of the site  cannot be determined  due  to 
the  lack of  diagnostic  artifacts or features. 

Examination of LA X4777 revealed the 
survey description  to be  accurate (Fig. 8.2). ‘I’he 
possible pit garden was relocated arid four  lithic 
artifacts  were found  near  the  pit depression. 
Excavation exposed  the pit depression  profile  and 
allowed  examination of the  pit stratigraphy  for 
evidence of f o r d  prcparation. 

Excavation Methods 

A 1 -by-2-m unit was placed cast-west  across  the 
pit depression.  The unit  bisected the  pit  provid- 
ing a stratigraphic  profile of the  dcpression.  Thc 
pit interior  was  excavated in seven 10 cm levels. 
The  soils were described and  the  soil and cxca- 
vation profile were documented. Upon cornple- 
tion of the  excavation  the  surface  artifacts  were 
piece-plotted and the  topographic features were 
transit  mapped.  Work was halted  when it was 
determined that the  pit was  a  partly filled  depres- 
sion resulting from the removal of a tree. 

Stratigraphy 

The excavation  revealed no  evidence of f o r d  
preparation of the  perimeter of the pit or along 
the pit  sides.  The  pit was  excavated into calcare- 
ous brown (7.5YK 5/4) sandy loam that con- 
tained caliche encrusted pea gravel.  The  upper 
20 to  25 cm of the  pit fill  was  a  mix of uncon- 
solidated  sandy loam  and  abundant  organic  duff 
(Fig. 8.3). From 20 to 45 cm below the modern 
ground  surface the pit was filled  with water 
deposited  brown sandy  loam  with  laminae o f  
caliche-encrusted pea gravel  and an occasional 
small cobble  (Stratum 2 ) .  From 45 to 68 cm 
below the  tnodern ground  surface the  fill  became 
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more  implegnated with  calcareous soil and 
gravel (Stratum 3). All soil appeared to be a 
mixed eolian and alluvial deposit.  There was no 
evidence that the  pit had been  intentionally  filled 
or layered to  allow small-scale gardening. 

Excavation Results 

Excavation of a portion of the  depression  rc- 
vealed the outline and profile and  the  internal 
stratigraphy already described. A brief  descrip- 
tion of the  pit  follows. 

The  pit  depression  outline was 2.4 111 east- 
west  by 2.0 m north-south.  The excavated depth 
was 68 cm. The pit had moderalcly  steep  sides 
and  the bottom showed n o  evidence o f  formal 
preparation.  No  artifacts c1r olher cultural rnateri- 
a1 were  recovered from inside the  pit.  The 
exposed  soil pl-ofile did no1 reveal layering that 
could not be  attributed  to alluvial deposition. 

the core  flakes was whole, the other was proxi- 
mal.  Both core  tlakes  had  cortical  platforms  and 
exhibited less than three  dorsal  scars.  The  whole 
core  tlake was 75 mm  long by 60 1 m 1  wide by 
45 nun thick. 

Tested Cobble. A fine-grained  chert  cobble had 
one  flake removed  leaving 80 percent  cortex. 
The cobble measured 70 nlm in length,  65 mm 
in width,  and 20 1nn1 i n  thickness. 

Core. One  multidirectional  fine-grained  chert 
core measured 80 1111*1 in length, 60 1m11 in 
widlh,  and 58 mm in thickness.  Cortex  covered 
50 percent of  the  core.  There were eight flake 
scars, which  suggest  that  the core was used  fairly 
extensively.  The  core was substantially  reduced, 
though  its  size  indicates it was not exhausted. 
Multidirectional  cores  are typical of  expedient 
core  reduction,  aimed at producing  llake tools or 
blanks. 

Artifact Assernhlage 

Chipped Stone 

Four  chipped s tow artifacts were  recovered or 
field recorded from L A  84777. The  four  chipped 
stone  artifacts  were assigned to three  artifact 
types consisting of two  core  flakes, a tested 
cobble,  and a multidirectional  core. 

Lithic Raw Material Selection 

The  chipped  raw materials are  chert. ‘llle chert 
enwmpasses fine- to  medium-grained material 
that occurs in a wide range of colors.  The  major- 
ity of the  lithics  were fine-grained  chert (n = 3) 
and  one  was medium grained. 

Debilage 

Debitage  from  core  reduction  accounts  for all of 
the chipped  stone  artifacts including two  core 
flakes, a  tested cobble, and a multidirectional 
core. Early and  middle stages of core reduction 
itre represented  by the  distribution of dorsal 
cortex percentages. One  core  flake had no dorsal 
cortex,  the  other had 100 percent. Only one of 

L A  84777 was determined to be a man-made pit 
feature that resulted from  the removal o f  a tree. 
The pit lacked  any cvidence  of  fonnal  prepara- 
tion  or soil stratigraphy that  rescrnbled intcntion- 
al layering  of soil, cobbles, or gravel.  The  lithic 
artifacts probably  pre-date the  pit  feature  and 
were isolated occurrences  remaining  from raw 
material  testing and procurement. 

LA X6131 

Setting 

LA X613 I was on a southwest-facing finger ridge 
that  sloped down  to  the  floodplain  of the Arroyo 
Calabasas. It was bounded 011 both  sides by 
shallow arroyos  that  emptied into the  prehistoric 
Arroyo Calabasas  floodplain. The  site  covered 
about 5,500 sq In (Fig. 8.4). The sul-face of  the 
ridgc  top was detlated and the  slope  was cut by 
numerous shallow erosion  channels.  The soil was 
of the  rolling Pojoaque-Panky  association  (Folks 
1975:43), consisting of a  sandy loam and clay 
loam  with gravel,  pebbles,  and an occasional 
cobble.  The vegetation is  piiion-juniper,  narrow- 
leaf yucca,  cholla  and prickly  pear cactus, tall 
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Figure 8.4. LA 8613.1, site map. 

and short  grasses,  and snakeweed. 

Pre- and Post-Excavation Description 

EA 86131 is an artifact  scatter that extends  from 
below the crest of the ridge to just above  the 
prehistoric  floodplain.  Within  the  artifact scatter 
is a chipping  station, located  at  the  southeastern 
edge of the site. I t  is 6 m long and 2 m wide. 
The  chipping  station  artifacts consist of 32 pieces 
ofchalcedonic  chert, which are mostly  secondary 
flakes and  three cores. Other artifacts located 
within  the  site arc 77 lithics,  mostly  chert  sec- 
ondary  flakes, and two cores. Cultural  and 
temporal affiliations could not be determined 
during the  inventory due  to  the lack of  diagnostic 
artifacts 01- features. 

Excavation  confirnled the survey identifica- 
tion.  The site was a dispcrsed  chipped  stone 
scatter  covering 5,500 sq m with a concentration 
of lithic  core  reduction  debris  (Fig. 8.4). Besides 
the  chipped  stone, two sherds of Santa Fe Black- 
on-white pottery were collected from the north- 
east portion of the  site. No features  or subsurface 

cultural deposits  were  encountered. 

Excavation Methods 

The  site  limits and artifact concentration  were 
defined by pinflagging  the  artifacts. A baseline 
was  established  at 30 111 intervals fro111 which a 
grid  system was  superimposed  across  the  sile 
area. 

Two 2-by-2-111 units  were placed in areas 
whcre  the  artifacts  were  less  dispersed  than the 
general  site  scatter (Grids 152N/109E and 
IXXN/lOlE). A third 2-by-2-rn  unit (Grid 
143Nll16E) was  placed in the chipped  stone 
concentration.  These  units  determined the depth 
of the cultural  deposit.  The  2-by-2-m units were 
surface-stripped in 1 -by- 1-111 units.  Surface- 
stripping removed the uppcr 5 cm of loose soil. 
No subsurface artifacts  were  recovered,  thus a 1 - 
by-I-m unit was selected at the excavators's 
discretion.  The I -by- I -In unit was  excavated 
until noncultural material-bearing  soil was found. 
This  depth  was  never  more  than 20 cm below the 
modern  ground  surface. 
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Test  excavatim revealed  that the cultural 
deposits  were  limited  to the surface. Deeper or 
more  extensive  excavation  was not required.  The 
surface  chipped  stone was  recorded as a site 
assemblage.  The  surface pottery was collected 
for laboratory  identification.  The  site was 
mapped with a transit  and stadia  rod.  The  site 
map  recorded  the  sitc  limits,  topographic fea- 
tures. and  excavation  areas. 

Stratigraphy 

Two  strata  were encountered in the  three excava- 
tion  areas.  Stratum I was a loose, light brown 
(7.SYK 6/4) sandy  loam that was mixed with 
abundant  cobbles  and  gravel.  This  layer  was 7 to 
10 cm thick.  Twelve  chipped  stone  artifacts were 
recovered from this  level. Stratum 2 was a 
reddish  brown (5YR 4/3) heavy clay loam with 
an angular to subangular blocky structure that 
was very sticky  and plastic  when  wet. The soil is 
mildly calcareous with  occasional gravel. Strata 
1 and 2 correspond well with  the A l ,  B1, and 
B2t horizons of the Panky  series (Folks 
1975:40). No artifacts were  recovered from  this 
stratum. 

Artifact Assemblage 

The artifact  assemblage consists o f  2 Santa  Fe 
Slack-on-white pottery sherds and 7% pieces of 
chipped  stone. A concentration of chert  core 
reduction debris represents a single occupation 
against  a backdrop of numerous brief visits, 
which arc represented by the diffuse artifact 
scallcr. 

Pottery 

Two  sherds of Santa Fe Black-on-white  pottery 
were collected from  the  surface.  The pottery was 
recovered rrom the northeast portion o f  the site 
away from  the  chipped  stone  concentration. 

One rim shcrd, which is tapered and round- 
ed, and o m  body sherd  appcar  to  be from the 
same  Santa  Fe Black-oil-white bowl.  The  sherds 
exhibit  similar  surface  and paste attributcs.  The 
sherds have a light  gray, floated interior  with a 

smoothed  exterior.  The  interiors are highly 
polished.  The  pigment  is a  thin hack organic 
paint.  The  paste is hard,  vitrified,  and gray 
(7.5YK 6/0-5/0) with a fine sand temper.  Fine 
sand and  self-tempered Santa  Fe Black-on-white 
pottery is common 011 Coalition  to early Classic 
period  sites of the Las Campanas  area. 

The  design  layout  on the rim  sherd  consists 
of an encircling  band. A 5-mn-wide  line  outlines 
the interior of the rim. A series of elongated 
alternating hatched and  solid  triangles are pcn- 
dant 5 mm below  the  broad  line.  The filler 
between the pendant trianglcs is two  opposed, 
vertically oriented, tickcd triangles  (sirnilar  to 
Stubbs  and  Stallings 1453, fig. 43n). The  body 
sherd  exhibits a band of opposed,  solid  triangles 
(Stubbs  and Stallings 1953, fig. 43p, q). Encir- 
cling band layouts were the most corn~non  for 
Santa  Fe Black-on-white  pottery from  Pindi 
Pueblo (Stubbs and Stallings 1953:62). 

Chipped Stone 

Seventy-eight chipped  stone  artifacts were  recov- 
ered from  the  excavation areas or recorded i n  the 
field.  The chipped stone  assemblagc includes 
core  flakes,  angular  debris, bifiacc tlakes, and 
multidirectional.  bidirectional,  and  unidirectional 
cores.  The chipped stone discussion will be 
divided  into  the assemblages from  the  concentra- 
tion (Area 1 )  and  the rest of the  sitc.  These  two 
assemblages  will be  compared.  Table 8.3 shows 
the  artifact  type  and material  type distribution by 
Area 1 and  the  site scatter. 

Lithic Raw Malerial 

Lithic raw  material  selection is represented by 
four material types in  the  site scatter.  Chert is 
the most cormon material;  chalcedony  and 
quartzite occur in smaller  amounts, and  there is 
a single  obsidian  artifact.  Except  for the obsidi- 
an, these are  the most c o ~ ~ m o n  raw  materials 
occurring  within  the Las Campanas  area. All of  
these  materials could have been obtained  from 
the Sallta Fc  Group  gravel  deposits.  Chert  was 
t l x  only raw material represented in Area 1. 

Drhilage 

Debitage is the main chipped  stone category and 
represents the mosl abundant  artifact  type. The 
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Table 8.3. Artifact Type by Material Type 

I Quartzite Row Total 

Column 24 43 6 1 4 54 
T0l;ll 79.6 1 1 . 1  1.9 7.4 100.0 

debitage assemblage for  the  whole site consists 
of core  flakes, biface flakes, and angular  debris. 
None of thesc  artifacts exhibited  use  wear or 
modification indicating  that they are waste  prod- 
ucts. 

From the site  scatter,  core flakes reflect a l l  
stages  of  core  reduction. Seventy-eight  percent of 
the  core  flake  assemblage is chert.  Core  tlakes 
have  a full range o f  noncortical  and  cortical 
itctns. Sixty-eight  percent of the core flakes are 
noncortical with only 1 0  percent o f  the core 
flakes  exhibiting more than 50 percent  dorsal 
cortex.  These percentages  indicate a focus on 
core flake production  rather than material  testing 
and procurement. Whole flakes  are 51.2 percent 
of the  assemblage.  Early and middle  stage  core 
reduction are indicated  by  the  dominance of 
single and  cortical platforms, which comprise 56 
percent of the  assemblage.  Core  flake  dorsal 
scars are  dominated by counts between one and 
three (78 percent).  Low  counts of core  tlakes 
wilh no dorsal scars or  more tllan thrce dorsal 
scars suggest middle  stage  reduction.  Raw mate- 
rial was not being  procured and tested and tools 

were not manufactured as the main reductive 
activity.  Whole  core  flake  dimensions  are medi- 
um to large  in size  with  a m a n  length of 38 
mm, a rrlean width of 3 I I I ~ ,  and  a mean 
thickness of 12 nun. 

The Area I assemblage  resulls  from h e  
reduction of raw  material that was available  on- 
site.  Core  flakes  are 79.2 perccnt of the Area I 
assemblage.  Cortical core  flakes  are 58 percent 
of the assemblage, 31.7 percent exhibit  more 
than SO percent  dorsal cortex. This  contrasts  with 
the site scaltcr,  where  only 10 percenl of the 
core  flakes  exhibited  more than SO perccnt  dorsal 
cortex.  Whole  core  flakes  are 47.4 percent with 
proximal (11 = 2), medial (11 = 3) ,  and distal (11 
= 5) portions  occurring. The dominance of 
broken  flakes  suggests that the  raw material was 
flawed and may have heen difficult  to  reduce. 
Only single-faceted  and  cortical platforms  are 
present,  whjch would be expected if early stages 
of reduction occurred. Almost X0 percent of the 
core  flakes  exhibit  three or fewer  flakes  scars, 
which would correspond with decortication  of 
raw  material and  early stage core  reduction. 

Estates V, Units 1, 2, and 3 Test Excavations 211 



Whole  core flake  dirnensions are  medium  to 
large with a mean length of 48  mm, a mean 
width of 35 mm, and a mean thickness of 18 
mnl . 

Contrasting thc  site  scatter with the Area 1 
concentration  shows clear  differences in core 
flake  attributes that  relate to stages of reduction. 
Area 1 was a material  procurement and early 
reduction location  as  indicated by the high per- 
centages of large cortical core  flakes  with low 
dorsal scar  counts.  The  site scatter shows a nv.we 
mixed distribution o f  reduction  stage attributes, 
which might  be expected if the site  was visited 
sporadically  and  briefly. 

of brief visits.  The  combination of a small 
artifact  asselnblage  and large spatial distribution 
implies an  accumulation  from  numerous,  brief 
visits.  These brief visits may have entailed 
diurnal raw material procurement  or  plant-gath- 
ering activities. An accumulation of  artifacts 
from many different  episodes would be expected 
to  occur  near a productive  resource  area  within 
the  daily range of a  village or heavily populated 
area.  The  value of this assemblage  is the contrast 
between  the two  assemblages, which  can be used 
to understand  assemblage variability at Las 
Catnpanas  sites from all periods. 

LA 86134 
Cores 

Seven  cores  were  recordcd: three frOT11 Area I 
and  four fiorn  the  site  scatter. All cores were 
chert.  Three  cores  had tnultidirectional plat- 
f o r m .  Core  attributes  are presented in 'I'able 
8.4.  Core  dinlensions suggest  that  medium to 
large-sized  raw  materials were available  on-site 
or in nearby  gravel deposits.  The presence of 
cortex O T ~  five  cores indicates that they were  not 
completely reduced. 

Summary of Results 

Test excavation  and  field  recording of LA 86131 
revealed  a large,  dispersed  artifact  scatter with  a 
chipped stone concentration (Area  1).  Thc exca- 
vations  revealed that the  cultural  deposits were 
restricted to the upper 5 cm of Straturn I .  

Two pieces of Santa  Fe Black-on-white 
pottery provide  an  occupation date between A.D.  
1200 and 1425.  Sinlilarities with Pindi  Pueblo 
ceramics  suggest a late A.D. 1200s or early I300 
occupation. 'The sherds were not associated  with 
the chipped  stone  concentration or central por- 
tions o f  the  site  scatter.  The pottery  appears to 
be  from a brief  occupation. 

The  chipped  stone  artifacts were  separated 
into  Area 1 and  site  scatter assemblages,  and 
then compared.  The Area 1 assemblage is typical 
of raw material procurement and early  stage core 
reduction. Salient attributes  are a high  percentage 
o f  cortical debris, a low dorsal flake scar  count, 
and mediutn to  large  core  flake size. The  site 
scatter  has a more generalized distribution of 
attributes  suggesting it accumulated from a series 

Setting 

I,A 86134 was  located on a long,  broad,  cast- 
west oriented finger ridge that borders  the  Ar- 
royo  Calabasas.  The  soils  were of the rolling 
Po-joaque-Panky  association (Folks 1975:40). 
This association  consisted of a sandy  loam that 
was detlatcd.  and in most  areas. was  highly 
erodible  with an abundant gravel and  cobble 
deposit.  The vegetation  was  pifion-jutliper. 
narrowleaf yucca, cholla  and  prickly pear  cactus, 
tall and short  grasses,  and  snakeweed. 

Pre- and Post-Excavation Description 

LA 86134 was  a concentrated  artifact  scatter 
with  a possible rock alignment. A  total of 22 
lithic  artifacts and an  indeternlinate  quantity  of 
sherds were observed OJI the site  surface. 'I'he 
lithic  artifacts were  mostly  chert secondary 
flakes,  although  one utilized flake and one  core 
were reported. The possible  rock  alignment  was 
a linear  distribution of quartzite  cobbles locatcd 
on the  southern  cnd of the  site. It was 3 ni long 
by one  course  wide. 

Re-examination  increased the  site size to 65 
m long by 50 m wide  covering 3,250 sq m (Fig. 
8.5). The concentrated artifact  scatter  was  relo- 
cated, but the  possible rock alignment was  not 
found.  The main concentralion is in a drainage 
located in the southwestern  quarter of the site. 
The second concentration was UTI the top  of the 
drainage, I7 m northwest of the main concentra- 
tion.  The  third  concentration  was locatcd i n  the 
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‘I’ablc 8.4. Core Attributes, LA 86131 

southeastcrrl corner of the  site, 30 In cast of the 
main  concentration.  Eighty-one pieces of chipped 
stone included one Basketmaker TI pro-jectile 
point,  one  obsidian biface. one  chert hirace, one 
unifacc, one  obsidian  flake, and  four  sherds of 
Santa Fe  Black-on-white  pottcry. No features 
were encountered. No artifacts  were recovered 
from the subsurface. 

Excavation Methods 

The  site  limits and artifact concentrations were 
derined by pinflagging  the artifacts. A baseline 
was established at 30 n1 intervals  from which  a 
grid  system was superimposed  across the site 
area. 

‘I’hrec 2-by-2-~n  units were  located in areas 
with the greatest artifact  density. ‘These areas 
were Grids  92N/l47E,  9hN/1 ISE, and I 15N/ 
lOOE (the  designations refer to  the northeast 
corner o r  each  2-by-2-n1 excavation  unit).  These 
units were  used  to  determine the depth of the 
cultural  deposit a~ ld  to expose associated  thermal 
features. 

The 2-by-2-rn  units were surface-stripped in 
M y -  I -Tll units. Surface-stripping removed the 
upper 10 cm of loose  soil. Selection of a 1-by- I - 
Trl ur~it  for  deeper  excavation was  based on 
artifact yield or at the excavator’s discretion if 
no artifacts were recovcred.  Grids 9SN/I lSE, 
114N/lOOE,  and 92Ni147E were  excavated until 
noncultural material-bearing soil was  reached. 
This  depth  was  never  more than 20  cm  below  the 
modern  ground  surface. 

Test  excavation revealed  that  the cultural 
deposits  were  limited  to  the surface.  Deeper or 

nlore extensive excavation was not required.  The 
surface chipped  stone was recorded  as the  sile 
assernblage. l‘he surface pottery  was  piccc- 
plotted  and  collected for laboratory identification. 
The  site was  mapped  with a transit and  stadia 
rod. ‘I‘he site map recorded sitc limits,  datum 
locations,  topographic  features, and excavation 
areas. 

Stratigraphy 

One stratum was encountered. ‘The stratum  was 
a loose, reddish brown (SYK h/4) sandy loam 
that was mixed with  abundant  gravel  and Gob- 
bles.  This layer continued  to  the  bottom or the 
excavated grids.  The straturn correspur~ds well 
with  the AI horizon of the l’arlky series  (Folks 
1975:40).  No  artifacts were recovered  from  this 
stratum. 

Artifact Assemblage 

Pottery 
by Steven A. Lakatos 

Four Santa Fe Black-on-white sherds were 
recovered from  the  surface. A cluster or thrcc 
sherds was located in the northwest  portion of  
the site  and one shcrd was located downslope  to 
the  southeast. 

Thrce Santa Fe Black-on-white bowl body 
sherds  appear  to  be  from  the same vessel based 
on similar  surface  and paste attributes.  Sherd 
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cxteriors display a thin to  medium  texturcd white 
slip with a mediuln polish. Two  sherd  exteriors 
are  exfoliated. One of these shcrd  exteriors 
exhibits a ghoskd black organic  paint. The 
interior or the  shcrds  are exfoliated  with the 
intact surfaces  displaying a  medium-textured 
white slip. ghosted black organic paint. and a 
medium  polish. Thc exfoliation appears to  be lhe 
result of natural effects such  as  freeze-thaw. The 
paste is hard, gray (7.5YR 6/0-5/0), and  vitrified 
with a fine sand temper.  The  design layout 
cannot be determined  due  to the  lack of intact 
surfaces on these three  sherds. 'The fourth  sherd 
shares  the same description  as the previous three 
with two  exceptions: the exterior  is highly pol- 
ished  and  lacks slip.  This sherd may be from  the 
same vessel, and was  transporled  down slope by 
alluvial  processes. 

Chipped Stone 
by Guadalupe A. Martinez 

A total of 76 chipped  stone  artifacts were  recov- 
ered  or  field recorded from LA 86134. The 76 
chipped stone artifacts  are assigned to seven 

artifact types consisting o f  core  flakes, cores, 
angular  debris, and fonnal tools (Table X.5) .  

The chipped stone  artifacts represent formal 
tools  and  debris  from  core reductio11 and raw 
material procurement. The majority  of  chipped 
stone  artifacts (n = 70) were  debris  from  core 
reduction  and raw  material procurement.  The 
raw materials reflect a use o f  local material.  The 
material  types include  chert.  chalcedony,  sill- 
stone,  quartzite, and obsidian froln the .lemez 
Mountains, Rio Grande  gravel  deposits,  or  the 
Cqja del  Hio,  located to  the  west. 'The majority 
of the Lithics were medium-grained  chert (n = 
41), 28 were fine  grained,  and 2 were  coarse 
grained. 

Debitage. Debitage from core  reduction  accounts 
for 69 of the 76 chipped stone  artifacts.  Core 
l-lakes and  angular  debris  were the lwo most 
common artifact  types with  counts of 60 and 9, 
respectively. The majority of the debitdge was 
medium-grained  chert  (n = 35). A late stage of 
core reduction is represented by the  distribution 
of  dorsal  cortex  percentages.  Ninety-four  percent 
of the flakes exhibited 50 percent  or less dorsal 
cortex. All nine  pieces of angular  debris had 50 



Table 8.5. LA X6134 Artifact Type by Material Type 
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percent or less Cortex. Thirty-six  or 60 percent 
of the core  flakes had no  dorsal  cortex.  The low 
percentage of cortex  suggests that the lithic 
material  was  being  reduced  and prepared exten- 
sively for flake tool manufacture.  Platform types 
primarily reflect all stages of reduction. Single- 
faceted (11 = 31) and cortical (n = X) platforms 
predominate  and  two single-faceted  and  abraded 
platforms,  one multifaceted platform,  and  one 
multifaceted and abraded platfonn indicate  late 
stage  reduction.  The  other 17 flakes  had  col- 
lapsed, crushed,  or missing platforms. Dorsal 
flake scars also reflect  early  and middle stage 
reduction; 40 of the 60 core flakes exhibiting 
three o r  fewer  scars.  Ten  core  flakes  exhibit 
dorsal  scars of four,  five, or six, suggesting the 
cores  that they  were  detached from  were extcn- 
sively used.  The  whole  core  flakes had a mean 
length of 45 inrn, a mean  width of 40 mm, and 
a mean thickrwss of 13 mm. Twenty-nine of the 
core flakes were whole.  Seven  proximal, 3 
medial, 17 distal, and 4 lateral fragments  were 

recorded.  Dinlensional data  suggesl that medium 
to large-sized core  flakes  were thc Inost co~nmon 
by-product of core  reduction. 

Tools.  There  were five  workcd lithic  tools i n  the 
assemblage. Two  pieces of utilized obsidian were 
collected.  One was  a biface  flake measuring 23 
mm by 13 mm by 9 n m .  It had a cnncave/- 
convex edge with a 65 degree  edge  angle. Ri- 
directional wear and  abrasion  along  the  working 
edge were  noted. The  flake had feather scars  and 
an  evenly  rounded  edge.  The  other piece of 
obsidian  was  angular  debris  measuring 34 mm by 
20 mrn by 1 I rnm. It had one  convex utilized 
edge. It  had an  edge  angle of 78 degrees.  The 
edge was  battered and had fracture  scars. 

A chert uniface  end-side  scraper rneasured 48 
mm long by 23 mrn wide by 7 nun thick. It had 
a convex edge with a 59 degree  edge  angle. The 
uniface had the most wear of all tools with 
rounding and  unidirectional wear. lt also  had 
crescent scars  and  feather  scars. 
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An early stage undifferentiated chert biface 
was collected. It was lenticular  in profile with 
curving  edges that met at  a  rounded point. It 
measured 46 mm long by 44 mm wide by 12 
m i l  thick  and appeared unused. 11s two convex 
edges had 64 and 74  degree  angles, but exhibited 
no detectable  wear  or damage.  It  was  lenticular 
in cross section  with curving  edges that met at a 
rounded  point. 

A chert  En Medio-style pro-jectile point was 
identified. The tip  was  missing and  the fracture 
was not diagnostic.  The  edges  were convex  with 
corner  notches and a rounded base. The  point 
measured 43 I ~ I  long by 25 TMII wide by 6 r n n l  
thick.  The  edges displayed  very little  wear, only 
slight rounding. 'The complete  point was proha- 
bly never utilized or used only sparingly until it 
was fractured. 

Cores. Three multidircctional  mediurn-grained 
chert cores were recorded. None of the  cores 
had cortex. One of the  cures cxhibited  five  scars 
and  nleasured 52 lnrn long by 48 ~11111 wide by 38 
m n  thick.  The  other  two had 19 and 20 scars 
and  measured 72 Inn1 by 64 TI~III by 37  and 98 by 
80 rmn by 71 nun, respectively. The flake scars 
on the latter two  cores suggest that they were 
originally  large pieces o f  raw material.  The  corcs 
were  substantially reduced,  though  their size 
indicates that they were  not exhausted.  Multidi- 
rectional cores  arc typical of cxpedient  core 
reduction  aimed  at producing flake tools or 
blanks. 

Conclusions 

LA 86134 was a  sherd and lithic  artifact scatter 
on a ridge  top and slope that paralleled and 
extended  towards  the  north  floodplain of the 
Arroyo  Calabasas. It is typical of many Idas 
Campanas  sites because it has a chipped  stone 
concentration that is  surrounded by a  highly 
dispersed artifact scatter. 

Test  excavation  and detailed  recording of LA 
86 I34 yielded little direct  information about 
when  the site was occupied  and  how it was  used. 
Conclusions  about site chronology  and function 
must bc drawn  from indirect sources such as 
pottery ~na~~u lac tu rc  dates  and  chipped  stone 
technological  information. 

The earliest occupation is evidenced by the 
En Medio-style  projectile  point.  This  long- 

bladed,  corner-notched form is typical ofthe 800 
B.C. to A.D. 1.  period in the Rio Puerco of the 
East (Irwin-Williams 1973) and  the  middle  and 
Northern R i o  Grande (Thorns 1977). This  style 
has a wide, regional distribution.  Other isolatcd 
late  Archaic period projectile  points suggest  that 
the  Las  Campanas  area was used by individual 
Archaic  period  hunters  who  left very limited 
evidence beyond discarded pro-jeclile poirlts and 
temporally nondiagnostic tool fragments. 

The  four Santa Fe Black-on-white sherds 
indicate  that  part of  the occupatio11 occurred 
during  the  Coalition  and  early  Classic  period 
(A.D. I175 to 1400).  The  sherds were  widely 
distributed across  the site  and  were part of four 
vessels.  Paste  and surface treatment of these 
sherds  were  similar  and  displayed  similarities in 
paste and surface  treatment with the majority of 
the Santa Fc Black-on-white  pottery recovered hy 
the I m  Campanas pro-ject.  I'his similarity is a 
quality o f  Santa Fe  Rlack-on-white that is found 
i n  assemblages from large and snlall sites i n  the 
Santa Pe  and  Cochiti  areas. Such consistency 
suggests that this  pottery  was made  during the 
same span within its estimated 225 years of 
manufacture.  The  fine. self-tempered  paste is a 
characteristic that suggests  an  earlier rnanufac- 
ture, such  as between A.D. 1200 and 1300.  The 
early  half of this span includes  the first settle- 
ment of Pindi  Pueblo aTld the end of occupation 
at Arroyo  Negro  Pueblo. 

Site  function is difficult to address because of 
the dispersed artifact  distribution, the low fre- 
quency of formal tools, and  the absence  of 
features. The  chipped  stone data suggcst that LA 
X6134 was used for  many  purposes. At  least one 
occupation resulted  in  a concentratio11 of core 
reduction  debris.  The presence of five formal 
tools, but no evidence of tool  rnanufacture, 
suggests that raw material was available but not 
abundant. Formal tools are  more  often associated 
with :I curated strategy  suggesting  greater than a 
one-day travel distance  from  the residential site 
t o  the  resource area. 'I'he presence of fornlal 
tools  suggests  that s m c  of the artifacts may have 
been left by populations  that  did not  live  along 
the Santa Fe  River. 

Some raw material  was procured  and partly 
reduced on site as indicated by the  five  core 
flakes that had more than 60 percent dorsal 
cortex.  Two  cores had 19 and 20 dorsal llake 
scars  indicating that  intensive use o f  local  raw 
materials  did occur. The predominance of nom 
cortical core  flakes  or  core  flakes with  less  than 
60 percent cortex  suggests  that TXloSt of the 
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chipped  stone was brought to the site as flakes or 
partly  reduced cores.  This  pattern would be 
expected if the gravel deposits  on  the  ridge  slope 
did not  contain an  abundant deposit o f  suitable 
lithic raw material.  The  dispersed  distribution o f  
core  flakes  and  the very low  artifact density 
(0.02 artifacts  per sq 111) also  support the  suppo- 
sition that lithic  raw material  was  present  but  not 
abundant. 

The location of LA 86 I34 above the  conflu- 
ence of the  Arroyo Calabasas and a  primary 
tributary  arroyo  would  have provided  access to 
a richer,  floodplain  envirorment, which may 
have supported a riparian plant  community 
during the wetter  years.  Simplc  diurnal use of 
the  area  would not have required  formal  facilities 
nor  would have  resulted  in concentrations of 
dchris  from Loo1 manufacture or maintenance or 
raw  lnaterial  processing. The very  dispersed 
artifact  distribution  is a strong indication that the 
ridge  was  visited repeatedly,  with the chipped 
stone  and  four  shcrds probably  representing  a 
minor  part of all activities conducted  at the  site. 

LA 86130 

Setting 

LA 861 39 was located (111 a southeast-facing 
slope of a deep  drainage  system. It was  eroded 
and  dissected by three substantial  challncls and 
four  minor  channels.  The so i l s  were of the 
rolling Pojoaquc-Panky  associ;~tio~~ (Folks 
1975:40), consisting of a sandy  loam that was 
deflated and mixed  with eroded gravel  and 
cobble in  terraced deposits. The vegetation was 
pinon-juniper, narrowleaf  yucca,  cholla and 
prickly pear  cactus, tall and  short grasses, and 
snakeweed. 

Pre- and Post-Excavation Description 

LA X61 39 was a dispersed  lithic artifact site with 
an intact  checkdarn reported at the northwestern 
edge of  the site.  Scventy-three  artifacts  were 
recorded. Of these  most were obsidian  secondary 
flakes  with a  sandstone  metate fragment,  three 
cores,  and a  biface. 

Re-examination decreased site size to 40 in 
long by 35 rn wide covering 1,400 sq tn (Fig. 

8.6). The artifact assemblage included core 
flakes, biface flakes, a basal fragment  of  an 
Ami-jo phase pro-jectile point, a  metate fragment, 
and cores.  The  lithic  raw  materials included 
black to  gray,  smokey, translucent obsidian and 
lesser moun t s  of chert and  quartzite.  The  dctlat- 
ed remains of a hearth  along the edge o f  an 
erosion channel  were  located and  examined.  The 
hearth fill yielded no  artifacts and  the  soil  was 
mostly redeposited.  The  site  surface h:~d been 
deflated t o  the top of or bclow the paleosol 
horizon.  Due  to the heavy erosion the surface 
distribution lacks  spatial integrity.  Excavation 
units did not yield any subsurface  artifacts. 

Excavation Methods 

The site limits and artifact  concentrations  were 
defined by pinflagging  the  artifacts. A baseline 
was established  at 30 m intervals  from which  a 
grid system  was superinlposed  across  the  site 
area. 

Four  2-by-2-m  units  were located i n  areas 
with  the  greatest artifact  density. ‘These areas 
were Grids 58N/lOOE, 68N/97E, 69N/IOOE, and 
X IN/  104E (the  designations  refer  to  the  northeast 
corner of each 2-by-2-m excavation  unit).  These 
units  were used to  determine  the  depth of the 
cultural  deposit and  to  expose  associated therrnal 
features. 

Test area 6XN/97E was  placed i n  an  area 
with  a  possible feature.  The  probablc feature was 
cross-sectioned. The exposed profile  was  record- 
ed and a tlotalion sample  was  collected. 

The 2-by-2-11] units were  surface-stripped in 
I -by-1-m  units. Surface-stripping rcrnoved  the 
upper X- I O  C I ~  o f  loose soil. Selection of a I -by- 
l-m unit for  deeper  excavation  was  based on 
artifact yield or at the  excavator’s  discretion i f  
110 artifacts were recovered.  The I-by-1-171 unit 
was  excavated  until  noncultural  rnaterial-hearing 
soil was  reached.  This  depth was nevcr  more 
than 25 cm helow thc r11ode1-11 ground  surface. 
The surface  chipped stone was  recorded as the 
site assemblage. The  site was  mapped with a 
transit  and stadia rod.  The  site  map recorded site 
limits,  datum  locations,  topographic  features,  and 
excavation areas. 

Stratigraphy 

One  stratum was encountered. The stratum  was 
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a loose, reddish brown (5YK 6/4) sandy loam 
that was mixed with abundant  gravel.  The soil 
was  mildly calcareous.  This  layer continued to 
the bottom  of  the  excavated  grids,  The stratum 
col-responds well with the A1 horizon of the 
Pujoaque  series  (Folks  1975:40). N o  artifacts 
were  recovered from this stratum. 

Feature 1 Description 

Feature 1 was a  thermal feature, possibly a 
hearth, located  in Grids 68N/96-97E, on a west- 
facing slope  above a  southwest-flowing drainage. 
It measured 40 cm north-south by 50 cm easl- 
west by 39 ctn deep  (Fig.  8.7).  The feature  was 
elongated,  with a gentle curve  at  one end of  the 
feature, creating a "fat I," shape. 

It was dug  into native  soil  with no fire- 
cracked rock or cobble  lining  present, was 
deflated, and  cut by the bank of a deeply en- 
trenched channel.  The  feature fill was mottled 
and was mixed primary and secondary deposit. 
N o  artifacts were  recovered from  the  feature. 
'I'hc ethnobotanical salnplc yielded no nonwuod 
economic  species.  The feature  could not be 
indepedently  dated  from the artifact  assemblage. 
It i s  assumed  that  the  feature  and  the artifact 
cuncentration  are  conte~nporarleous. 

Artifact Assemblage 

Chipped Stone 

A total of 98 chipped  stone artifacts were recov- 
cred  or field  recorded from LA 86139. The 98 
chipped slone artifacts  consisted nwstly of core 
flakes,  angular  debris,  and biface flakes  (Table 

The chipped stone  artifacts  are formal  tools 
and  debris from core reduction and raw  material 
procurement. The majority of chipped stone 
artifacts  (n = X I )  were  debris  from  core reduc- 
tion and raw  material procurement.  The raw 
nlatcrials reflect a use of local matcrial. The 
material  types were  chert,  chalcedony,  and 
obsidian  from the Jemez  Mountains,  Rio  Grande 
gravel  deposits,  or  the Caja del Rio, located to 
the  west. 

8.6). 

Debitnge 

Dcbitagc  from  core reduction accounts  for 81 of  
the 98 chipped  stone  artifacts. (.:ore flakes and 
angular  debris  were the  two  most conmot1 
artifact  types  with  counts  of 65 and 1 6 ,  respcc- 
tively.  The majority of the  debitage  was  obsidian 
(11 = 73).  Core flakes exhibited a low frequency 
ofdorsal  corkx, with 52.3 percent lacking  dorsal 
cortex, 34 percent  having  10 to 50 percent  dorsal 
cortex,  and the  remaining 15.7 percent  having 
greater than 50 percent  dorsal cortex. All but one 
of  the 16 pieces or' angular  debris had 50 percent 
or  less  cortex.  The  low percentage o f  cortex 
suggcsts that the  lithic material was heillg re- 
duced  and prepared extensively and  is  indicative 
of late  stage core  reduction  or tool production. 

Platform types in both  core and biface tlakes 
reflect an even distribution of early,  middle,  and 
late  reduction stages with 20 cortical or  single- 
faceted platfortns and 22 rnultifacetcd, multifac- 
eted and  abraded,  or retouched platforms. The 
other 34 flakes had collapsed,  crushed,  or miss- 
ing platforms, which occur durirlg middle and 
late stage  reduction. 

Core flakes exhibited dorsal flake scar coullts 
reflecting all stages of core  reduction. Of the 65 
cow flakes, 7.7 percent lacked dorsal scars. 63 
percent had from one to three dorsal  scars,  and 
28.3 percent had  four or tnorc dorsal  scars. All 
biface  tlakes  exhibited  two  or  nlwe  dorsal  scars, 
with 6 of 11  hiface flakes  exhibiting  four  or 
more dorsal scars.  The  core and  biface tlake 
dorsal scar  counts reflect all stages o f  core 
reduction  and tool production, with more  empha- 
sis on the middle  and late stages of the  reduction 
sequence. 

Thirty-nine  core flakes and  four biface flakes 
were  whole.  Twenty of the core flakes werc 
distal  portions,  five  werc medial and one was 
proxilnal. 'The whole  core flakes  had a w a n  
length of 34 mnl, a mean width of  27 I I ~ ,  and 
a mean thickness of 7 mm. Dimemiorla1 data 
suggest  that small to medium-sized core  flakes 
were  the most connmotl by-product of core 
reduction. 

Tools. Therc were two  obsidian bifacial tool 
fragments in the  assemblage.  The  middle-stage 
biface measured 36 mm  long by 20 n m  wide by 
10 mm thick  and was the  distal  portion of a 
blade. The late  stage biface was  the basal and 
blade portion of an Armijo  style  projcctile point 
(1800 to X00 B.C.). It  measured 20 mm  long by 
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Table 8.6. LA 86139 Artifact Typc by Material 

C'ounl 
Row I'ct 

Ohsidiarl Obsidian Chalccdony Chel-1 Column Pct 
Jelllel 

Angular debris 6 7 3 
18.8 

13.0 2S .9 13.0 
37.5 43.8 

1 14 32 
1.5 21.5 49.2 

50.0 51.9 69.6 

Riface I'lahe h 4 I 
9 .  1 

13.0 14.8 4.3 
54.s 36.4 

Tested cobble I 
100.0 

4.3 

Multidireclional 

50.0 
1 0 0 . 0  core 

I 

rtliddlc stage 50.0 50.0 
2.2 3.7 

Biface 1 I 
latc stage 50.0 50.0 

3 . 7  2.2 

rtliddlc stage 50.0 50.0 
2.2 3.7 

Biface 1 I 
latc stage 50.0 50.0 

3 . 7  2.2 
I I I I 
I I I I 

IS n m  wide by 3 1111x1 thick. 

Cores. Two corcs were  recorded at LA 86139. 
One undifferentiated  fine-grained  chert core  was 
recorded. It had 80 percent  cortex  indicating it 
was not  extensively  reduced. It measured 90 m n  
long  by 60 111111 wide by 53 mn thick.  The 
second core  was a  chalcedony rrlultidirectjonal 
core that exhibited 10 percent cortex indicating 
that it was more cxtcnsively used. It measured 
100 lnrn long by 70 nun wide by 33 nlm  thick. 

Conclusions 

LA 86139 is one of the earliest  Archaic  period 
sites in the  Las  Campanas area.  It was a  chipped 
and ground  stone concentration that had been 
dispersed by  post-occupation  deflation and ero- 
sion.  The presence of  debris frorn core reduc- 
tion, tool production,  and chipped  and ground 

stone  fragments  in association with a hearth 
suggest a greater  diversity of activities  and  site 
structure than  most othcr  Las  Campanas chippcd 
stone  sites.  Chronology and site  function  are 
addressed with the artifact asserrlblage and 
feature data. 

LA 86139 dates to Lhc Armijo  phase o f  the 
late Archaic period (1800  to 800 B.C.) based 011 

the one temporally diagnostic pro-jectile  point It 
is roughly  contemporaneous with  the  pit structure 
and  base camps located near  the Santa Fe air- 
port, 5 km to  the southwest (Schmader  1994; 
Lent 1988). 

Inferences  about occupation  history and site 
function can be drawn frorn the  artifact asscrn- 
blage,  the presence of a hearth, and  the  topo- 
graphic  setting.  The  artifact  assemblage indicates 
that a wide  range of resource  procurement  and 
processing activities occurred at LA  86139. ' h e  
relatively high  artifact density (0.13 per sq m) 
combined  with  only one projectile point  frdglllenl 
and a single set of ground  stone  tools indicate 



that there  was OTIC main occupation.  The relative- 
ly shallow and informal  thermal  feature  and the 
low artifact count suggests that the group size 
was small  and  that the  occupation was brief.  The 
diverse  assemblage of debris  and  tools indicates 
a wide  range of activities. 

A  logistically organized subsistence  slrategy 
and  lithic technology is indicated. Lithic raw 
materials were  dominated by obsidian and fine- 
grained  chert, both of which are  superior  for 
stone tool production.  Medium-grained material 
arc  only h percent of the  assemblage, which is a 
low perccntagc  when  compared with other 
Archaic  period sites in the Las Campanas  area. 
The irnportancc  placed on suitable raw material 
is further illustrated  by the  occurrence of obsidi- 
an at 74 percent of the asSelJlblage. This  obsidian 
could only be obtained near or along the Rio 
Grande  or  on  the  Pajarito  Plateau.  Furthermore, 
no cores  of  obsidian were recovered, suggesting 
obsidian was brought  to  the site  as tool blanks or 
as partially  reduced cores. Some local material 
was  used as evidenced by the chert and chalcedo- 
ny cores.  However, all tools and the  majority of 
the biface flakes were obsidian, suggesting that 
fonnal or irnportant tool  manufacturc relied on 
better  material,  while  more expedient  manufac- 
ture  made  use  of local  material. 

LA 86152 

Setting 

LA 86152 was  located on a gentle,  wide, dissect- 
ed ridge slope facing south-southeast. The site 
was  dissected by four northwest-southeast  trend- 
ing  swales  and one channel along the  eastern 
edge.  The  site is along the  south edge of the 
Buckman Road right-of-way and on  the western 
edge o f  the Las  Campanas  Parkway  road cut. 
‘The soils were of the  Pojoayue-Panky rolling 
association (Folks 1975:40), consisting of a 
sandy kmrl  a~hviurn mixed with  abundant gravel 
and  cobbles  and nodules of che~t  present in the 
deposit.  The vegetation was pinon-juniper, 
narrowleaf  yucca,  rabbitbrush, tall and  short 
grasses, and prickly  pear  cactus. 

Pre- and Post-Excavation Description 

LA X6152 was  described as a dispersed  lithic 

scatter  that  included  a chipping  station  and 
checkdarn. Thirty-five  lithic  artifacts  were re- 
corded on  site, and most were  secondary  chert 
flakes. One  ground s tow artifact, a possible 
mano, was also recorded.  The  possible  chipping 
station was  located in  the  northeastern part of  the 
site  and was approximately 1 m in dianleter.  Thc 
checkdanl  was considered to  be a historic fea- 
ture. 

Reexamination increased the  site size to 80 I-n 
long by 40 m wide  covering 3,200 sq ~11 (Fig. 
8.8). Three  lithic  artifact  conccntrations  were 
identified  consisting of  core flakes  and angular 
debris. Each concentration was designated  as an 
area and  given an area  number. 

Area 1 measured IO-by-X  TI^ and was  located 
at Grid X8N/92E. Area  2  measured X-by-8 m and 
was  located at Grid 64N/92E. Area 3 nleasured 
I 111 in dianleter and  was located  at the north  end 
of the site. 

In addition t o  the chipped  stone  debris, two 
utilized tlakes, an indeterminate biface fragrncnl. 
and  a small, one-hand  mano were  recovered. N o  
features were encountercd.  There  were no signif- 
icant subsurface deposlts. 

The  remainder  of  this section briefly  de- 
scribes the natural stratigraphy md the artifact 
assemblage. 

Excavation Methods 

The  site limits and  artifact  concentrations  were 
defined by pintlagging  the  artifacts. A haselinc 
was  established at 30 m intervals  from  which a 
grid system was  superimposed  across  the  site 
area. 

Two 2-by-2-111 units were  located in areas 
with the greatest artifact  density. Thcsc areas 
were Grids 64N/92E and 88N/92E (the  designa- 
tions refer to the  northeast  corner  of each  exca- 
vation unit).  These  units  were uscd to  determine 
the depth of the cultural deposit and to  expose 
associated thennal  features. 

The 2-by-2-111 units were  surface-stripped  in 
1-by-1-111 units.  Surface-stripping  removed  the 
upper 5 c1n o f  loose soil.  Selection of a I -by- 1-111 

unit for deeper  excavation  was  based  un  artifact 
yield or at the excavator’s  discretion  if 110 arti- 
facts were recovered.  Grid XXN/92E i n  Area 1 
and Grid 63N/91E in Area 2 were selectcd for 
deeper  excavation. The 1-by-1-111 unit was  exca- 
vated until noncultural  material-hearing soil was 

Estates V, Units 1, 2, and 3 Test Excavations 221 



\ 

j excavation unlts 

C weters 10 
-~ .. . . 

Figure X8. LA 861.52, site map. 

reached. This  depth was never more than 15 cm 
below  the  modern  ground  surface. 

Test excavation  revealed  that the cultural 
deposits  were limited to  the surface. Deeper  or 
more  extensive excavation was not required.  The 
surface  chipped  stone  was recorded as the site 
assemblage. The  site  was mapped with  a transit 
and  stadia  rod. The site map  recorded site Iilmits, 
datum  locations,  topographic  features, and 
excavation areas. 

Stratigraphy 

'I'wo strata were encountered.  Stratum I was a 
loose,  brown (7.SYK 6/4) sandy  loam  mixed 
with  alxmdant gravel and cobbles.  This layer 
contained all of the  artifacts recovered  at the  site. 
This  layer was 7 cm thick. Straturn 2 was a 
coarse, reddish brown (5YK 5 /3 )  sandy loam 
with  calcareous  deposits at the bottotn of the 
layer. N o  artifacts were  recovered from this 
layer.  This  layer was  at  least 8 cm  thick.  These 
strata  correspond  with  the A1 and E l  horizons of 
the  Panky  series (Folks 1975:40). 

Chipped Stone 

A total o f  92 chipped  stone  artifacts  were recov- 
ered or field recorded from LA 86152. The 92 
chipped stone  artifacts  are assigned to  6 artifact 
types consisting  mainly of corc flakes and  angu- 
lar  debris. 

The chipped stone  artifacts  are  dehris  from 
core reduction  and raw material procurement. 
The raw materials reflect  a use of local chert, 
quartzite,  and  quartzitic  sandstone  from  the 
Jernez Mountains,  Rio  Grandc  gravel  deposits, or 
the del Rio, located to  the  west. Thc 
chipped  raw materials  are  mainly  chert,  which 
was fine  to  coarse  grained and occurred  in a 
wide range of colors. 

Debitage 

Debitage from core reduction accounts  for 88 of 
the 93 chipped  stone artifacts (Table 8.7). Core 
flakes and  angular  debris were the  two  most 
common  artifact  types with counts of 69 and 19, 
respectively. The  majority of the  debitage  was of 
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fine-grained chert (n  = 56).  Middle  and late 
stages of core  reduction  are represented by the 
distribution of coltex percentages. Fourteen  (74 
percent) of the 19 pieces of angular  debris had 
no cortex.  Thirty-six (52 perccnt) of the core 
flakes exhibited no cortex.  Only 13 percent of 
thc core  flakes had SO pcrccnt or  more  cortex. 
Five of the core flakes had 100 percent cortex. 
Forty (58 percent) of the  core flakes  were whole, 
4 were  proximal  rragrncnts, 6 were medial, 15 
were distal, 1 was lateral, and 3 were  indetermi- 
nate. Platfom types primarily retlect all reduc- 
tion stages. Single-faceted (n = 26) and cortical 
(11 = 5 )  platfonrls  prcdonlinate.  Eight multifacet- 
ed platforms,  one single-faceted abraded, and 
two rrlultifaceted abraded platforms  were  record- 
ed.  The  other  27  flakes  had collapsed, crushed, 
or missing platform.  Dorsal  scars on core flakes 
also reflect  all reduction  stages.  Fifty-four  (78 
percent) of the  core  flakes  exhibited three or less 
scars.  Eight corc flakes exhibited  four dorsal 
scars, rive had five scars,  one had six.  One flake 
had  twelve dorsal  scars  suggesting that  the  corc 
it was  detached from was  extensively  used. 
Wholc  core flake dimensions had a mean  length 
o f  37 n m .  a mean width of 31 mm, and a mean 
thickness of 1 0  fnm.  Dimensional  data  suggest 
that  mediun-sizcd  core flakes  were thc most 
comnlon  by-product of core  reduction. 

Undifferentiatcd Biface. One undifferentiated 
biface  fmgment represented the only  workcd 
lithic on the sitc.  The  biface was made or a fine- 
grained  chert.  The  dimensions of the biface  were 
lXlnn1  in length, 42 n m  in width,  and 10 m n  in 
thickness. 

Cores. One unidirectional  fine-grained chert ccjre 
and  two niultidirectinnal fine-grained  chert cores 
were recorded.  The unidirectional corc measured 
72 mn1 long by 33 nim  wide by 27 11m thick. 
Cortex  covered 60 percent of the  core, which 
suggests that  the core was  used minimally.  The 
multidirectional  cores  measure 66 mm in length 
by 62 l t m  i n  width by 34 nlm in  thickness, and 
92 mm in length  by 67 nun in width by 53 n m  
in thickness.  There  was SO and 60 percent  cortex 
on the  multidirectional  cores.  The cores were 
moderately reduced  but not exhausted.  Multidi- 
rectional cores are typical of expedient  core 
reduction  aimed at producing tllake tools or 
blanks. 

Conclusions 

L A  86 IS2 was a lithic  artifact scatter  on a soulh- 
east-facing ridge slope set back from  the  north 
tloodplain of the Arroyo  Calabasas. It is typical 
of many Las Campanas sites because it consisted 
of  three concentrations of low  artifact  frequency 
separated by a  very low density artifact  scatter. 

Test  excavation  and  detailed  recording  of LA 
86152 yielded little  direct  information  about 
when  the  site was occupied  or how it was  used. 
Conclusions about site  chronology  cannot  be 
drawn from the artifact  or  excavation  data. 
Generalizations  about  site  function can be made 
through the  chipped stone  analysis. 

Site  function  is  difficult  to  address because of 
the  dispersed artifact  distribution, the low fre- 
quency of fommal tools. and the  absence of 
features. ‘I’hc chipped stone  data  suggest that LA 
86 152  was used as a  limited  activity site. Activi- 
ties that can be inferred from the  chipped  stone 
assenlblagc  include raw material  procurernent 
and middle stage  core  reduction. 

Raw  material prncLlrement is ilidicated by the 
presence ofthree unidirectional or  multidirection- 
al cores and five  core flakes exhibiting 100 
percent dorsal  cortex.  The  cores retained SO to 
60 percent  dorsal cortex, indicating that they 
were partly reduced,  and then discarded.  The 
desired product of raw mateial reduction  appar- 
ently was core  flakes  and not cores. 

In addition  to raw material procurement, 
partly  reduced cores may have been brought to  
the sitc and further  reduced. This is indicated  by 
the predominance of lioncortical core  flakes  or 
core  tlakcs  with less  than 60 perccnt  cortex.  This 
pattern  would  be expected if the  gravel  deposits 
on the  ridge  slope  did  not contain an alxmdant 
dcposit of suitable  lithic raw material.  The pres- 
ence of a  broken  biface suggests that core  flakes 
may have been  produced to replace  worn out 
toolkit  components. It is  common  for  exhausted 
or broken tools  to  be  discarded at a replacernent 
material source. 

The location of  1,A 86 152  above  the  Arroyo 
Calabasas suggests  that  activities  were related to 
exploiting  the plant and  animal resources of the 
low,  broad piedrnont ridges,  as well as thc 
riparian  community.  Simple  diurnal  use of the 
area would not have required formal  facilities 
nor would  have  resulted in  concentrations of 
debris  from tool manufacture or  maintenance,  or 
raw material processing.  The very dispersed 
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Table 8.7. LA 86152 Artifact Type by Material Type 

Makrial Type 

LA 86155 

Setting 

L A  861 55 was on a south-southwest  facing  slope 
with a drainage  to the east. A swale bordered  the 
site  to  the west-southwest. Four modern roads 
surrounded  the  site.  The closest was  approxi- 
mately l/i k m  from the site.  The  soils were of 
the rolling  Pojoaque-Panky association (Folks 
1975:40),  consisting of a  sandy loam with cob- 
bles and concentrations of gravel.  The vegetation 
was pirkmjuniper, banana leaf yucca, rabbit 
brush, tall and  short  grasses, salt sage, cholla 
and prickly pear  cactus, and snakeweed. 

artifact  distribution is a strong indication that Lhe Pre- and Post-Excavation Description 
site was  visited repeatedly,  The three  concentra- 
tions  indicated that a t  least three  visits  entailed 
activities supplerncrltary to raw material procure- LA X6155 was an artifact  scatter that  included a 

ter, and a possible  hearth.  The  chipping  station 
was 3-by-I In. and was in a  small drainage with 
I O  pieces o f  chipped  stone, which wcrc mostly 
secondary chert  flakes.  Other  artifacts  on  the  site 
were  seven  secondary  chert tlakes  and  nine 
black-on-white  howl sherds  (seven  Santa  Fe 
Black-on-white  and two of an  indeternlinatc 
pottery type).  The  possible  hearth  measured 40 
cm in  diameter  and was marked  by three  large 
cobbles  and gray stained  sand.  The  cultural  and 
temporal affiliation, as determined  from  the 
Santa Fe Black-on-whitc pottery,  was Puebloall 
from the  Coalition period (A.D. 1175- 1400). 

Excavation  confirmed  the  site identification as 
a chipped  stone and sherd  scatter  covering 1,050 
sq ITI although  the  rock  feature  was not relocated 
(Fig. 8.9). A small sherd  concentration  was 
located in a shallow southward  drainage. In 

lllellt. chipping station, a sherd  and lithic artifact  scat- 
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addition  to the chipped  stone  and collected 
pottery sherds, an obsidian biface was found 011 

the surlace in Grid 95N/ 102E. No subsurface 
cultural deposits  were  encountered. 

Excavation Methods 

The  site  limits  and  artifact  concentrations  were 
defined by pinflagging  the  artifacts. A baseline 
was established at 30 In intervals from which a 
grid system  was superimposed  across the site 
area. 

Two  2-by-2-m  units  were placed in areas 
with the greatest artifact  density.  These  areas 
were Grids 06N/103E and 102N/12SE (the 
designations refer to thc northeast corner o f  each 
2-by-2-m  excavation  unit). 'These units were used 
to determine the depth of the cultural deposif and 
to  exposc associated therm1  features. 

The 2-by-2-111 units were surface-stripped in 
I-by- I -tn units. Surface-stripping  removed the 
upper 5 cm o r  loose soil. Selection o f  a 1-by- I -In 

unit for  deeper excavation was based on artifact 
yield or  at  the  excavator's discretion if no a r t -  

facts were  recovered.  The I-by-1-111 unit was 
excavated until  noncultural  material-bearing soil 
was reached.  This  depth was never  niorc than I5 
cm below  the modern  ground  surface. 

Test excavalions revealed that the cultural 
deposits were  limited t o  the uppcr 5 CIIJ o f  loose 
soil. Dccper or  more  extensive excavation  was 
n o t  required.  The  surface  chipped  stone  was 
recorded as  the site  assemblage. 'The surface 
pottery was piece-plotted and collected for 
laboratory identification.  The  site was mapped 
with a transit and stadia  rod.  The  site  map 
recorded site  limits,  datum  locations,  topographic 
features. and excavation  areas. 

Stratigraphy 

Two strata were  encountered in the two cxcavat- 
ed  arcas.  Stratum 1 was a loose,  pale  yellow 
(2.SY 8/41 eolian sand mixed with  gravel and 
cobbles. 'This layer was 5 to 7 cm thick.  Four 
pottery  shcrds  were recovered from  this  level. 
Stratum 2 was a reddish brown (5YK 4/3) sandy 
clay loam  mixed with gravel, some large cob- 
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bles,  and  was mildly calcareous. No artifacts 
were recovered  from This stratum.  Strata I and 2 
correspond with the A1 and El horizons o f  the 
Panky  series (Folks 1975:40). 

Artipdct Assemblage 

Pottery 

Ten  prehistoric pottery sherds were  recovered 
from  the  surface  and  the 5 cm surface-strip. All 
sherds  were located at the western  portion of the 
site in  a I-by-3-111 area.  Two Santa Fe Rlack-ow 
white vessels  were identified based on surface 
and paste attributes. 

Vessel I is represented by eight Santa Fe 
Black-on-white bowl body sherds,  two of which 
refit.  The  exteriors  of these sherds  are scraped 
smooth,  exhibiting  striations  and  pitting.  The 
interior of four  sherds  are  exfoliated.  The intact 
surfaces of  two  sherds  exhibit a light  gray floated 
slip, thick  black organic  paint,  and a heavy 
polish.  The surface condition  appcars 10 be the 
result of natural  processes such as freeze-thaw. 
‘Ihe paste is  hard,  gray (7.5YR 610-510). and 
vitrified with a fine sand temper. Sand-tempered 
Santa  Fe  Black-on-white pottery is common on 
Coalition and  Early Classic period  sites of the 
Las  Campanas  area.  The remaining three shcrds 
share  the  same  description  as the previous  four, 
but  lack  exfoliated  surfaces.  The  dcsign layout 
can  only  be  determined on onc of the sherds. It 
consists o f  Lhin parallel  diagonal  hatching 2 t o  3 
1111n apart. 

Vessel 2 is reprcscntcd by a  Santa Fe Hlack- 
un-whitc bowl rim  sherd and a bowl body sherd. 
The  exterior  of  the  Santa Fe Rlack-on-white rim 
sherd i s  scraped smooth exhibiting  striations  and 
a light  polish on raised surfaces. ‘ h e  interior 
surfacc  exhibits a thin  textured  off-white  slip, 
thin streaky black  organic  paint, and  a heavy 
polish. ‘I’he paste is  hard, gray (7.SYR 6/0-5/0), 
and  vitrified with a fine  sand  tenlper. The dcsign 
layout  consists o f  a thick encircling band located 
4 to 5 mrn below the rim. Solid  triangles op- 
posed to hatching arc positioned 4 mm below  and 
perpendicular  to  the  encircling  band.  The rirn is 
tapered,  rounded,  and undecorated. Use of this 
vessel prior  to  deposition  is indicated by abrasion 
on  some  areas  of  the rirn. 

The  body  sherd  shares  the  same  description 
as the  rim  sherd.  The design  layout on this  sherd 
consists  of a  thin  hatching 1 to 2 m~n apart 

within  a border 

Chipped Stone 

A tolal o f  40 chipped stone  artifacts  were recov- 
ered or field  recorded from LA 86 1%. ‘I’he 40 
chipped stone  artifacts  are assigned To 5 artifact 
types,  but consist  mainly of core fl, d k es. 

The  chipped  stone  artifacts  are  debris lion1 
core  reduction a d  raw  material procurcnmt. 
The raw materials  reflect a use of local chert, 
obsidian,  and  quartzite from the Jernez Mnun- 
Tains, Hio Grande gravel deposits,  or the Ca,ja 
del Hio, located t o  the west (,Table 8.8). chert  
encompasses fine- to coarsc-grained material  that 
occurs in a wide  range of colors. 'lie n e x t  
highest rrlaterial type frequency  was quartzite (n 
= S ) ,  and  the  remaining two  lithics were obsidi- 
an. 

Debitage. Debitage  from  core reduction accounts 
for 37 of the 40 chipped  stone  artifacts.  Core 
flakes and  angular  debris  were The two most 
common  artifact types  with  counts o f  31 and 6, 
respectively. Middle  and late stagcs of core 
reduction are represented by the distribution  of 
dorsal  cortex  percentages.  Twenty-two  core 
flakes had SO percent or less dorsal  cortex. All 
six  pieces of angular  debris  had SO percent 
cortex.  Three  corc  flakes  had 70, 80, and 90 
percent dorsal  cortex  and six had 100 percent. 
Thirlccn  core  flakes were whole. One proxirnal, 
five  medial, nine distal, and three lateral frag- 
ments  were recorded.  Platform  types  primarily 
reflect early  and  middle  stage reduction with:  ten 
had  cortical platfonns and five had singlefacer 
platforms. ‘The remaining core  flakes  fragments 
had no visible platforms. 13orsal flakc scars 
reflect early  and  middle stage reduction: X4 
percent of the 3 I core flakes exhibited  three  or 
fewer scars.  The highest number of scars was 
recorded  for  two flakes  with  six.  ‘Ihere were two 
flakes  with  five  scars and one  with  four.  The 
scars on these  five  flakes  suggest  that tiie ccms 
They were  detached from were  extensively used. 
Whole  corc  flake  dimensions  had a mean length 
of 39 I ~ M ,  a mean width of 29 nlm,  and a mean 
thickness of 10 m m .  Dimensional data suggest 
that medium-sized corc  flakes  were  the  most 
common by-product of core  reduction. 

One late  stage biface and one undifferentiated 
biface represent the only  worked  lithics  on  the 
site.  The late stage biface was  an  obsidian  drill. 
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Table 8.8. LA 86155 Artifact Type by Material Type 

c'o11111 Malerial Type 

C:olullln pct 
Kow pct 

hrtif ict  Typc Chcrt Obsidian Quarljite Row Total 

TI measured 29 nun long, 18 ~nrn  wide, and 6 
Trim thick. 

Core. One unidirectional  medium-grained  chert 
core was recorded. It was 62 mm long by 33 
Irlm wide by 27 111111 thick.  Thcrc was no dorsal 
cortex a11d i I  had ten flake scars. 

Conclusions 

LA 86155 was typical of many Las Campanas 
sites  hecause i t  consisted of a sherd concentration 
representing fragments of two  Santa  Fe Black- 
on-white  bowls and a dispersed  scatter o f -  
chipped stone  debris. 

'I'est excavation and detailed  artifact  recording 
of T,A 86155 yielded  little direct  information 
about  when  the  site was occupied or how it was 
used. C'onclusions  about  site  d1ronology can only 
be  drawn  from the Santa Fe Black-on-white 
pottery.  Generalizations about site funclion can 
be made from the chipped  stone  analysis. 

The six Santa Fe Black-on-white shcrds 
indicate  that pa11 of the occupation  occurred 
during  the  Coalition  and early Classic  period 

(A.D. 1175 to 1400). The  sherds  wcrc  clustered 
in one area of the  site anti werc  from  two ves- 
sels.  Spatial  proximity ofthc shcrds  suggests that 
Lhcy were discarded  during a single  occupation 
episode. They may have bccn used as temporary 
containers  during small-scale and brief proccss- 
ing activities.  Paste and surface treatment of 
these sherds was similar,  and  the  sherds  dis- 
played similarities in paste and  surface treatment 
t o  the  rnajority of the  Santa Fe Black-on-white 
pottery  recovered by the Las Campanas  project. 
T h i s  similarity is a quality of Santa Pe Black-on- 
white that is fmnd i n  assenlblages lrom largc 
and small siles in the Santa  Fe  and  Cochiti  areas. 
Such consistency suggests that this pottery  was 
made during the same span within  ils  cstimated 
225 years of manufacture.  The  fine, self-tem- 
pered paste is a characteristic thai suggests  an 
earlier  manufacture, such as  between A.D.  1200 
and 1300. The early half of this span  includes 
Ihc first  scttlernent of Pindi Pueblo. 

Site firnction is  difficult  to  address hecausc o f  
[he dispersed artifact  distribution,  the low rre- 
quency o f  formal tools,  and  the  absence o f  
features. The cluster of Santa Fe  Black-owwhite 
pottery may represent one  occupation  episode. 
The  dispersed  distribution o f  the chipped  stone 

Estates V,  Unites 1. 2. and 3 Test Excavations 227 



artifacts indicate  that they could  have been 
deposited as  isolated artifacts  from raw  material 
testing  and procurement  and  as  debris  from 
expedient tool manufacture. A single  obsidian 
bifacial drill  fragment may have been discarded 
when a suitable replaceTnctlt was  obtained 
through  direct  procurement  or by using  debris 
left from  earlier  occupation  episodes.  Chipped 
stone  debris data  indicate  that all stages of core 
rcduction  occurred.  Core flakes with  greater than 
50 percent dorsal  cortex  indicate  early  stage core 
reduction.  Core  flakes with more than three 
dorsal  scars suggest  limited middle t o  late stage 
core  reduction rocused on expedient tool produc- 
tion. 

The location of LA 86155 W km above  the 
Arroyo Calabasas suggests that the artifacts were 
discarded  during  activities related to exploitation 
of plant and anirnal  resources of the low, broad 
piedmont ridges,  and  perhaps  the  Arroyo 
Calabasas  riparian  conmunity . The lack of 
forn~al facilities or  concentrations of debris from 
tool lnanuracture  or  maintenance,  or raw nxlterial 
processing  suggest a diurnal  foraging strategy 
rattler than a  logistically organized subsistence 
strategy.  The  dispersed  artifact  distribution  and 
wide range of attributes  recorded 011 thc  chipped 
slow  debris  are a strong indication  [hat  the site 
was  visited repeatedly. 

LA 86156 

Setting 

LA X6156 was on a gentle, southeast-facing 
slope above  the  prehistoric  floodplain of the 
Arroyo  Calabasas.  The  soils were of  the Pojo- 
aque-Panky  rolling association (Folks 1975:40), 
consisting of a  sandy 1c)am and  clay  loam with 
abundant  gravel  and  cobbles.  The vegetation is 
pirion-juniper,  narrowleaf  yucca,  cholla  and 
prickly pear  cactus, tall and short  grasses, and 
wakeweed. 

Pre- and Post-Excavation Description 

L A  86156  is a dispersed lithic  artifact  scatter 
with one intact  checkdam  and one J-shaped 
alignment. Twenty-seven  flakes,  which  were 
mostly secondary chert flakes,  and one spoon 

were on the  site. In the south-central portion of 
the site was  the  J-shaped rock alignrnent that 
may have been an  agricultural plot. Cultural  and 
temporal affiliations  could T W ~  he determined 
during the  inventory due to  thc lack ofdiagncwtic 
artifacts  or  featurcs. 

Excavation confirmed the survey  identifica- 
tion.  The site was  a dispersed  artifact  scatter 
covering  1,400 sq m and  iwluded  four  areas of 
lithic  core  reduction  debris  (Fig. 8.10). 111 addi- 
tion to the chipped stone, five sherds of hlack- 
on-white pottery were collected from Area I in 
the southern  part of the site.  Areas I ,  3, and 4 
yielded  few  subsurface artifacts. Area 5 yielded 
abundant  core reduction debitagc on the  surface, 
in the  surface  strip,  and  from Level I .  I ,eve1 2, 
in  Area 5 ,  revealed that  the  cultural  deposit was 
shallow.  The excavated cross section of the J- 
shaped rock aliglunent in Area 2 yielded 110 

further information regarding  its  function  or  age. 

Excavation Methods 

The site  limits and artifact  conccntrations  were 
defined by  pinflagging  the artifacts. A baseline 
was  established  at 30-111 intervals  from which  a 
grid system was superimposed  across  the  site 
area. 

Four 2-by-2-111 units  were  placed  in areas 
with the greatest  artifact  density and labeled  as 
Areas 1, 3, 4, and 5. These  arcas  were located 
at Grids 56N/10SE (Area I ) ,  66N/8Sk (Area 3), 
91N/102E  (Area  4),  and X7N/I 12E (Area 5). A 
fifth  area, Area 2, was  located at Grid 72N/9XE 
and  included  the J-shaped  rock  alignnwnt.  Exca- 
vation of Area  2  was  undertaken by using  a 1- 
by-2-m unit. These units were used to determine 
the depth of the cultural  deposit  and to expose 
associated  thermal or architectural features. 

Area I was  placed in an artifact  concentration 
in the souther11 portion  of the site. 4 111 from  the 
southern site boundary.  Five poltery sherds and 
one  lithic artifact  were recovered fro111 this  area. 
Grid 5SN/IOSE yielded three pottery shcrds from 
the surface-strip and was selected for  deeper 
excavation. 

Area 3 was placed in a  chipped stone  concen- 
tration in the  western portion o f  the site, 20 m 
from Area I and  6 111 from the western  site 
boundary.  Eight  artifacts  were  recovered  from 
this area.  Grid 66N/88E yielded three chipped 
stone  artifacts in the surface-strip  and was select- 





ed for deeper  excavation. 
Area  4 was placed  in  a chipped stone concen- 

tration in the northeastern portio11 of the  site 
approximately 29 117 from Area 1 and I nl from 
the  northeastern  site  boundary. Seven artifacts 
were  recovered  rrom  this area.  Grid  91N/l02E 
yielded fivc artifacts  in  the surface-strip and was 
selected for  deeper  excavation. 

Area 5 was placed in a  chipping station at the 
northeast  end of the  site X m south o f  Area 4 and 
2 IYI from  the  northeastern site boundary.  Four- 
teen artifacts were  recovered from  the surfacc 
and I16 were  recovered from  surface-stripping. 
Grid 87N/l I IE was selected for  deeper excava- 
tion. 

Area 3 was placed in  the  area o f  the J-shaped 
rock aliglmlellt i n  the  approxilllatc center o f  the 
site, 19 111 north of Area 1 (Fig. 8.1 I ) .  The 
formation measured 6 In north-south by 2.3 T11 

east-west. A profile was  exposed in Grid 
7lN/%h; revealing  that the  fonnation rested on 
caliche. No artifacts  were  recovered  from  within 
the  fornxttion or in  association  with i t .  

The  excavation  units were  surface-stripped  in 
I-by-1-m units. Surface-stripping  removed  the 
upper 5-7 cm of  loose  soil. Selection o f  a  1-by- 
1-m unit Tor deeper  excavation was based o n  
artifact yield or at the  excavator’s  discretion if 
no  artifacts were recovered.  The 1-by-1-tn  unit 
was  excavated until  noncultural  materia~-bearing 
soil was  reached. This  depth was never more 
than 27 cm below the  nlodern ground  surface. 
The  surface chipped stone was recorded  as  the 
site  assemblage.  The  surface pottery sherds were 
piece-plotted and collected for  laboratory identifi- 
cation.  The  site was  mapped  with  a  transit and 
stadia  rod. ‘141e site  map  recorded  site limits, 
datum  locations,  topographic  features,  and 
excavation areas. 

Stratigraphy 

‘Three strata were  encountered i n  the  five excava- 
tion  areas.  Stratum 1 was a loose, light  brown 
(7.SYR 6/4) sandy loam rnixed with abundant 
gravel  and cobbles. This layer  was 5 t o  10  cm 
thick. All but 10  subsurface artifacts  were recov- 
ercd  from  this  stratum.  Stratum 2 was  a reddish 
brown (SYR 4/3) conlpact  sandy  clay loan1 
rnixed with grass  and  tree  roots  and minimal 
gravel.  This layer was 5 to 7 cm  thick.  Ten 
artifacts  were recovered from this level,  nine 

from Area 5 ,  and one from  Area 4. Straturn 3 
was a  mildly calcarcous,  compacted,  pale  yel- 
low-brown (IOYR 6/6) silty  loam  mixed with 
cobbles  and gravel encrusted with caliche. N o  
artifacts  were  recovered  from  this  layer.  Strata I 
and 2 correspond well with  the A I ,  H I ,  and B2t 
horizons of the  Panky  series  (Folks  l975:40). 
Straturn 3 corresponds  with  the A I horizon  of 
the Rluewing  series (Folks  197S:lS).  The Blue- 
wing series is a component  of  the  Pojoaque- 
Panky association,  rolling  (Folks  1975:43). 

Artifact Assenlblage 

Pottery 

Five  Santa Fe Black-on-white sherds were recov- 
ered frorn  the 5-cm  surface-strip.  These  sherds 
were  located in the  southern  portion of the  site in 
a I -by-2-111 area. 

All five Santa Fe Black-on-white sherds 
appear to  be from the same bowl  based 011 

similar  surface  and  paste attributes. ‘I’he vessel is 
represented by four body sherds  and  one  rim 
sherd. All  sherd exteriors  are scraped smooth 
and  display  a  medium polish.  The  interior of 
three bowl body sherds  arc  exfoliated  with  no 
intact surfaces  remaining.  The  fourth  bowl  body 
sherd is  exfoliated with  intact portions  displaying 
a thick  textured white  slip,  thin, streaky  black 
organic  paint, and  a  heavy polish.  The  exfolia- 
tion appears  to be the result of natural cffects 
such  as  freeze-thaw. ‘I’hc bowl rim sherd  interior 
displays a  thick textured  white  slip,  thin  streaky 
black organic  paint, and  a  heavy polish. l h c  rim 
is tapered,  rounded,  and  decorated with  thick 
black organic  paint. l h e  paste  for a l l  sherds  is 
hard, gray (7.5YK 6/0-5/0), and vitrified  with  a 
fine sand temper. 

The  design  layout on three of the bowl  body 
sherds  cannot  be  determined due to the lack of 
intact surfaces.  The intact portion of the  fourth 
sherd  exhibits  dots framed  between two  solid 
elements.  The  design layout 011 the  rim  sherd 
consists of an encircling  band  extending 9 m r l  

below the  rim.  IJnder  this band are  two  rows  of 
alternating  dots.  These  dots  are  framed in a 1 0 -  
mrn-wide  area  between the  encircling band and 
another band framing a single  row  of  dots  per- 
pendicular to  the  rim.  This  design  layout  is 
similar to a  style described by Stubbs and 
Stallings (1953, fig. 470 as bands with  vertical 
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sectioning. Use of this  vessel prior to deposition 
is indicated by abrasion that has worn  through 
the  paint on some areas of the  rim. 

Chipped Stone 

A total of 141  chipped  stone artifacts  were 
recovered or  field recorded from LA 86 156. The 
141 chipped  stone  artifacts  are assigned to five 
artifact types (‘Table 8.9). The  assemblage is not 
diverse,  consisting  mainly of core flakes and 
angular  debris. 

‘Ihe chipped stone  arlifacts  are  debris  from 
core  reduction  and raw material procurement. 
Thc raw  materials  reflect  a  use of local  chert 
from the  Jemez  Mountains, Kio Grande gravel 
deposits,  or  the  Caja  del Kio.  located to the 
west.  Chert encompasses Cine- to medium- 
grained material  that occurs in a wide  range  of 
colors. The majority of the lithics  were  tnedium- 
grained  chert (11 = 04), 47  werc  fine  grained. 

Debitage. Debitage  from  core  reduction accounts 
for I34 of  the 141 chipped  stone  artifacts.  Core 
flakes and  angular  debris were the  two most 
common  artifact types  with counts of X0 and 54, 
respectively.  The majority of the debitage was o f  
medium-grained  chert.  Middle and  late  stages of 
core  rcduction  are represented by the distribution 
of dorsal cortex percentages.  Eighty-five pcrcent 
o f  thc core  flakes  exhibited less than 50 percent 
cortex.  None o f  the 54 pieces of angular  debris 
had any  cortex.  Seven core flakes had 100 
percent dorsal  cortex, 2 core flakes  exhibited 50 
pcrcent, 2 exhihited 80 and  90  percent.  Twenty- 
h u r  of the  core  flakes werc whole with 2 proxi- 
mal, IS nletlial, 36 distal. and 3 lateral frag- 
ments  recorded.  Platform  types  primarily reflect 
early and middle  stage reduction  with  single- 
faceted (TI = 18) and cortical (n = 9) platforms 
predominating.  One multifaceted platform was 
recorded;  the  other 52 flakes had collapsed, 
crushed,  or missing platforms. Dorsal flake  scars 
also reflect early  and  middle  stage reduction with 
89 percent of the  core  flakes  exhibiting three or 
fewer  scars.  Six  core  flakes  exhibited  four dorsal 
scars and three had  fivc scars, suggesting that the 
cores they  were  detached from were  more  than 
minimally used. Whole  core flake dimensions 
had a mean  length of 23 mm, a rnean width of 
18 nim, and a mean thickness of 6 mm. Dimen- 
sional data suggest that small to medium-sized 

core flakes  were the most  cc)nmorl  by-product of 
core  reduction. 

Cores. Two multidirectional chert  cores  were 
recorded. One was  fine  praincd,  the  other was 
medium graincd.  The  fine-grained  core measured 
44 mtn long by 40 m n  wide by I8 nlm thick. 
The  medium-grained  core measured 69 nlm  long 
by 68 mm by 27 Tnfn thick.  Neither  core had any 
cortex.  One  core had nine  flake  scars, indicating 
that the core was originally a large piece of raw 
material.  The  cores  were substantially  reduced 
and their size  indicate  that they were  exhausted. 
Multidirectional  cores  are typical of expedient 
core  reduction  aimed at producing  flake  tools  or 
blanks. 

Conclusions 

LA 86156 was a dispersed sherd  and  lithic 
artifact scatter  with four artifact clusters and  a 
rock alignment. T t  was  on  gentle  southeast- 
facing finger-ridge  slope  0.1 km north o f  the 
Arroyo Calabasas floodplain. 

Test excavation  and  detailed artifact  recording 
of I A  X6156 yielded little  direct  infwmation 
about when  the  site was  occupied and  how it was 
used.  Partial  excavation o f  the rock alignment 
did  not  yield datable material or additional 
information on its construction and function. 
Conclusions about site  chronology  can only he 
drawn  from the Santa  Fe Black-on-white pottery. 
Generalizations  ahnut  site  function call he made 
from  the results of the  chipped  stone  analysis. 

The five Santa  Fe-Black-on-white  sherds 
indicate occupation  during the C‘oalition and 
early Classic  period  (A.D.  1175  to 1400). The 
sherds  clustered i n  one area of the site and  werc 
from one vessel. They may remain from a partial 
vessel that  was used as  a temporary  container 
during small-scale, processing  activities.  Paste 
and  surface  treatment  of these sherds was similar 
to the  majority o f  the Santa Fe Black-on-white 
pottery  recovered  by the Las Campanas  project. 
This similarity is a quality of Santa  Fe Black-on- 
white that is found in assemblages  from  large 
and sniall sites in  the  Santa  Fe  and  Cochiti  areas. 
Finc or self-tempered  Santa Fc Black-on-white 
occur in the  early  deposits  from  Pindi  and  Ar- 
royo Hondo Pueblos  (Stubbs and Stallings  1953; 
Habicht-Mauche  1993),  suggesting  manufacture 
between A.D. 1200 and 1300. 
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Table 8.9. LA 86156, Artifact Type by Material Type 

Matcrial Type 

Chalcedony Row Total 

54 
38.3 

1 
56.7 1.3  
no 

100.0 

4 
2 . 8  

.I 

2 
I .4 

I 141 
.7 100.0 

Site  function  is  difficult to address, though 
general  slaletncnts  can be made from  the  artifact 
distl-ibution  and chipped  stone  analysis. At least 
five  occupation  episodes  are represented by the 
artifacts  and rock alignmcnt.  The  cluster o f  Santa 
Fe Black-on-white pottery  from Area I repre- 
sents one  occupation  episode. Thc pottery is 
spatially separate  from  the chipped stone clus- 
ters.  This  suggests that the pottery was associat- 
ed with  activities thal did  not  include  chipped 
stone raw  material procurement  or  core reduc- 
tion.  The chipped stone recovered from Areas 3 
and 4 are  medium-sized,  and nearly half of the 
dcbitage  exhibits dorsal cortcx. These clusters 
represent  sin& occupation  episodes that partly 
focused on raw  material  tesling and  early stage 
core  reduction. 

Area 5 is  different  from  the  other  clusters 
and is fairly unusual for  the Las Carripanas area. 
Area 5 yielded 125 chipped stone  artifacts  from 
a 2-by-2-111 area, which is an unusually  high 
artifact  density o f  31 artifacts  per  square  meter. 
Nearly 60 percent of the  debitage can be 
matched to a single  fine-grained gray  chcrt core. 
The  core was not recovercd during  the excava- 
tion,  but  the  low frequency of cortical debitage 
suggests  that  the  core was  partly  reduced  before 

transport  to thc site,  and  then  heavily reduced 011 
site.  None of the  debitagc  exhibited use  wear and 
no tool fragments were recovered. Additional 
cxcavation might  have  yielded an exhausted core 
or tool blank, so it cannot be said  that the cow 
or tool blank was rerr~ovcd  from  the  site.  Three 
other  distinct local raw materials were  identified. 
The Area 5 assemblage  reflects intensive  core 
reduction  that  might have been par1 of  gearing  up 
for  foraging  or  hunting  activities.  The  concentra- 
tion of material suggests that Area 5 was a 
midden  area for a  limited activity  occupation. It 
is possible  that  this  discard pattern and  inlensive 
use of raw  material was associated  with a logisti- 
cal subsistence strategy. 

Excavation of the J-shaped  rock alignment 
yielded no information  regarding its age  or 
function. No artifacts were directly associated 
with  the feature. 

The location o f  LA X6156 0. I km above the 
Arroyo Calabasas suggests that the  artif. dcts were 
discarded  during  activities related to  exploitation 
of plant  and  animal  resources of the low,  broad 
piedmont  ridges,  and  perhaps the Arroyo 
Calabasas riparia11 cornrnunity. The lack o f  
formal  facilities or concentrations of debris  from 
tool manufacture or  maintenance,  or raw  material 

232 Las Campanas de Sunta k'e 



processing suggest a  diurnal foraging strategy for 
Areas 1,  3, and 4. Area 5 rnay represent  the 
discard from a  logistically organized subsistence 
strategy.  The dispersed  artifact distrihution 
strongly indicates  that the site  was  visited  rcpeat- 

edly. Identification of four  discrete  artifact 
clusters indicates  that the site or irnmediate area 
had raw  materials or resources that were  collect- 
ed or used t o  support  foraging  activities. 
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CHAPTER 9 
THE ESTATES V, UNITS 2 AND 3 EXCAVATlONS, LA 84787, 

LA 84793, AND LA 86159 

The Estates V, Ll~lits 2 and 3 excavations,  were 
conducted between March and May 1994 at LA 
847x7, LA 86159, and LA 84793.  Testing 
revealed significant  cultural  deposits that  required 
data  recovery.  Testing results  froln  these  three 
sites were  presented with the data recovery  plan 
that guided  the  excavation and analysis phases 
(Post 1 994a). 

LA 84787 

Introduction 

LA 84787  was  originally recorded by SAC (SAC 
278-42)  during the fistates 111, West  Golf Course 
and Adjacent Properties  inventory (Scheick and 
Viklund 1991 :26). It was recorded as a s111all 
chipped s tow concentration.  LA X4788 is located 
to the  southwest  and  LA  84792  is located to  the 
southeast.  The  area between  the sites was  report- 
ed to  contain a dispersed chipped stone scatter. 
Reexamination o f  the area determined that there 
were six  discrete artifact concentrations separated 
by a  low  density scatter of chipped stone.  There 
were 110 breaks in the artifact distribution alld 
five of the concentratiom were  probably  contenl- 
poraneous,  dating to the late Archaic  period. 
Because of the continuous artifact distribution 
and  the  probable  contemporaneity. I A  84788 and 
LA 84792 were  combined with LA 84787  to 
f(mrrn a single  site.  Test excavation of ? A  84787 
(Post  1994a:21-30)  determined that Areas I 
through 4  had subsurface  deposits  dating to the 
late  Archaic  period. A data recovery plall was 
submitted and approved for the  excavation of L A  
84787 (Post 1994a). 

Setting 

LA  84787 is located near the end of a north- 
south  oriented  ridge  top.  The  ridge  is 01163 of a 
series of ringer ridges  extending  south  from  the 
tableland that forms the  central portion o f  the 

l m  Campallas  project area. The finger  ridgcs 
extend to the edgc of the north floodplain of the 
Arroyo  Calahasas,  which is .6 krll to  the  south. 
The  table land and  finger ridges arc dissccted by 
narrow draillages  near their  margins  and  are 
separakd by broad  grassy draws in the  higher 
elevation  areas.  The site elevation  is 2,055 111 

‘The finger  ridge  slopes  gently  southward 
decreasing 1.5 t l l  from  north to south in the  site 
area.  The  southern portion of the  site, which 
includes Area 2, is  within a very shallow  swale 
that  is SO 1n long north-south and 30 to 50 nl 
wide. Based 011 excavation, the swale may have 
been  between 50 and 100 cm deeper  during the 
late Archaic  period.  Cutting a d  filling of the 
swale occurred in  between  Area 2 occupation 
episodes  and s i t u  Area 2 was  ahandoncd. ‘I’his 
cutting  and filling,  colnbined  with exterlsive 
rodent  hurrowing, resulted in  extremely  mixed 
cultural deposits. 

The soil  within LA X4787 and especially 
within and aroutld  Area 2 was  determined by 
backhoe  excavation to be I .2 to 1.4 171 deep. ‘I’he 
soil horizons  are typical o r  the Parlky and 
Pojoaque  soils (Folks 1975). Soil profiles  ex- 
posed in  the backhoe  trenches indicated that 1,A 
84787  was located in a transition  area between 
thc deep ridge top  deposits of the Panky series 
and the slope  dotninant  Pojoaque  series. ‘I’his 
transition  zone displayed a stratigraphic sequence 
that was 1101 similar to either series. causing 
problems in projecting  occupation  levels  heyond 
the  excavation area  and interpreting the age o f  
different  deposits within  the site. 

(6,740 ft). 

Pre- and Post-Excavation Description 

LA X4787 is 180 m long  north-south.  and be- 
tween 25 and 90 111 wide.  Site area is 10,080 sq 
111 using an average  site  width o f  55 111. It con- 
sisted of six artifact  concentrations  separated by 
a dispcrsed  low  frequency artifact  scatter.  Four 
concentrations  (Areas  1-4)  were  designated  for 
excavation.  Artifact  counts  within  the  concentra- 
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tions  were  expected to  range bctween 100 and 
3,000. A shallow cultural deposit was  indicated 
by the testing resulls. Tcmporally diagnostic 
projectile  points  dale  to  the lale Archaic  period 
(1800 B.C. to A.D. 1). 

Excavation o f  I,A  X4787 confinned the results 
of  testing  for Areas I ,  3,  and 4 (Fig.  9.1).  In 
thcsc areas  the  cultural  deposit was restricted to 
[he upper 15 to 20 cm of soil.  'Ihe extent o f  the 
artifact  concentrations were as expected for 
Areas 1  and 3,  but Area 4 was  considerably 
larger than  identified  by testing. Areas 3 and 4 
each  yielded  a srnall thermal feature. Excavation 
o f  Area 2 confirmed  the predicted  horizontal 
extent  of the  cultural deposit.  High density 
artifact  cluslcrs were  identified  by  surface-strip- 
ping and  Level 1 excavation.  However, the 
expected  20-cm-deep cultural  deposit  increased to 
90 to 120 cm deep in Ihe western portion of 
Area 2. Differential vertical artifact distribution 
indicated two tenlporally distincl  components. 
Three thermal features were cxcavated  in  the 
upper  cultural  level. The lower  level  lacked 
features  or a distinct  occupation  surface.  Tempo- 
rally diagnostic projectile points recovered from 
Arca 2 dated to  the  Armijo and En Medio phases 
of the late  Archaic  period. 

Excavation Methods 

Areas I ,  3 ,  and  4, and the  upper levels o f  Area 
2 were excavated  in  the same  manner because of 
they had a similar  cultural  deposit.  Excavation  of 
the Area 2 lower levels  followed a different 
strategy that will also be described. 

For all areas  the  surface was reexamined  and 
LIlc artifacts  were  flagged.  The  original  l-by- I -m 
test unit  was  relocated  and  was  used to  clrient the 
grid systems. Excavation area grid systems 
incorporated  the majority of' the surface artifact 
concentrations. 

All  surface  artifacts within  the gridded area 
were  collected.  Thcn, l-by-1-111 units were 
surface-stripped to 5 cm  below  the rrlodern 
ground  surface. 'I'he artifact yield and  a  brief 
description of the soil and unique artifacts were 
logged. 

Grid  altifact  counts were used to target grids 
for  deeper  excavation. A 10 percent sanlple was 
selected from the grids having the  highest  sur- 
face-strip artifact counts. If no or  low numbers 
of  subsurface  artifacts  were  encountered by the 

Level 1 excavation,  no  further  units  were  exca- 
vated. If a high density of artifacts o r  a feature 
outline was encountered, tllen a sufficicnl TIUIII- 

ber o f  units  were  excavated t o  dcfinc the distri- 
bution or expose lhe featurc.  Arcas 2 .  3,  and 4 
required additional excavation. Arca I excavation 
terminated  with the 10 percent sample. 

Features  were  cross-sectioned, t.xpOSiTlg the 
soil profile a ~ l d  any internal constrLlcIion clc- 
rnents. The soil. profile was mapped and de- 
scribed. Between  4  and 10 litcrs o f  soil were 
collected from each reaturc for  ethnobotanical 
analysis. After  the  feature was excavated.  the 
feature outline and profile were mapped, and the 
feature  was described and photographed. 

High artifact counts recovcrcd from Area 2 ,  
Level I .  excavations required more  work to 
determine the depth  and  extent o f  the cultural 
deposit.  To  deternine  the  cullural  deposit  depth, 
Grid  124N/76E  was excavated  in  10-cm  levels to 
80  cm (Level 8) below  the  surfacc-strip  (bss). 
Lithic  artifacts  were recovered from all levels. 
The presence of lithic  artifacts at X0 cm bss was 
unexpected from  limited testing results. 

To  define  the spatial extenl o f  the deep  cultur- 
al deposit,  Grids  124N/74-75, 124N/77E, and 
122N/75E  werc  cxcavated  to a  maximum of 120 
cnl hss. Artifact counts  of up t o  1 0  were cc1111- 
nlon to a depth of IO0 cm  bss.  Changes in the 
soil color,  texture, and clay  content  were  subtle 
and  nearly  impossible to discern when removing 
the fill in IO-crn levels.  The excavalcd  wall 
profiles  showed  subtle  stratigraphic  differentia- 
tion,  severe mixing of the  deposit,  and  large 
rodent burrow  outlines.  Cobbles  and  ground 
stone  fragments in  the  fill  were lying on edge, 
suggesting that the  deposit had  been jumbled. 

Subtle  changes in soil compaction and  soil 
color were  difficult to follow,  and  afler  [he  hand- 
excavation of nine grids  to 90 C T ~ I  bss. the  limit 
of the deposit was not defined.  The  deep  deposits 
were thought  to indicate a buried  structure that 
had  filled wilt1 subsequent  occupation  debris. 
Then,  the  whole  deposit  had been churned  and 
mixed by prairie  dog  or rabbit burrowing. 

In Grids  125-126N/76-77E  there were differ- 
ences in compaction  that suggested the  upper 
limit of an architectural feature.  Excavation of 
the softer fill yielded  artifacts,  as would be 
expected if the  feature had filled with  later 
occupation  debris.  However, the compact sandy 
loam also yielded artifacts.  Artifacts  would not 
be expected if the  feature  had been cxcavated 
into a  natural stratum. As excavation  progressed, 
these compaction  differences  were  attributed L o  
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the  difference betweell rodent  tunnels and burrow 
walls. In other  words,  the rodents  had tunnclcd 
through a single  cultural deposit  mixing the soils 
and creating  compaction  differences. It is possi- 
ble that rodent  burrowing mixed artifacts  from 
the cultural deposit with the  natural,  oncu cultural 
deposit. 

After excavating the nine  units, examination 
of the wall profiles revealed  differences  in  soil 
color  and  texture that still  suggested  a  cultural 
intrusion  into a natural stratum.  This  intrusion 
was provisionally treated as the remains of a pit 
structure. Soil profiles  of the south wall o f  Grids 
124N/74-77E  exhibited a  profile declining t o  the 
cast, and the west wall of  Grids 12.5-126N/76E 
cxhibited a profile  declining  to the south.  These 
sloping  profiles resembled 25  to 40-crn-high 
remnants of pit structure  walls. The pit structure 
floor was  indicated by a very subtle soil color 
change,  although  the  two soils  registered  as 
7.5YR 6/4, light brown, on the  Munsell Color 
Chart. 
'l'o assist excavation, a backhoe was used t o  

further  define  the  limits and t o  rcfnove overhur- 
den  from  the  top of the pit structure walls. A 
hackhoe  trench excavated  through the projected 
north  limit of the pit structure revealed  a profile 
similar to,  but inore mixed than  the  profile of 
Grids 125- I2ANi76E.  A  backhoe  trench  extcnded 
the 124N line to Grid  124N/70E, revealing  a 
gentle east-declining profile that abruptly ended 
at Grid  124N/72.50E.  The declining profile was 
more  gradual than Grids  124N/74-77E  and  Grids 
12.5- 126N/76E.  The suddcn interruption in the 
profile resembled the  edge of a wall with the 
floor not  yet exposed. 

The backhoe  was  used lo rcniove overburden 
within 20  to  40 cm of the pro-jected floor  level. 
A small patch o f  srnoothed or polished clay was 
found in Level 11 at 110 c m  bss in Grid 
12SN/76E.  This  depth was used as  a vertical 
marker  for  overburden  removal.  The intent was 
to  remove thc upper mixed fill  and attempt to 
define  the  floor and walls using  the soil profiles 
as  referents. 

Grids I26N/74-7AE,  12.5N/72-77E, 124N/72- 
77E,  and  I23Ni72-7SE were  hand-excavated 
from  70 to 122 cnl hss. Excavation o f  these 18 
units  yieldcd TIO clear  evidence of formal  walls, 
floor, o r  evidence of a  sedentary occupation. 
Indicators 0 1 '  a floor  would  have been a  thin 
layer of charcoal-illlpregnated  eolian sand,  the 
rcrnnant of a hearth,  postholes, and perhaps a 
slightly  more  compacted surface from  use, if it 
was  not formally  prepared.  None of these char- 

acteristics were  encountered.  Instead.  there was 
mixed brown sandy loam with caliche  inclusions. 
less  than 5 percent pea gravel,  rodent  burrows, 
and  low artifact  frequencies.  Iiodent  burrows 
occurred in every  unit. 

At  and  near the  bottom  of the  excavated 
levels in most of  the I X  units  there was  an 
undulating, loosely consolidated,  coarse-grained 
sandstone hedrock.  This  layer  underlies the 
Pojoaquc-Panky  soils at  varying depths, which i n  
the excavation area  ranged from 95 t o  I30 CIII 

bss. Rodent  burrows intl-uded into recesses 
within the sandstone layer.  Sandstone  inclusions 
from this  layer were occasionally found in thc 
fill from  75  to 95 cm hss. These  inclusions 
probably were transported  upward  in rodent 
burrows. The 25  to 5.5 c ~ n  upward m(:)venient of 
the sandstone  fragments illustrated  the  effect 
bllrrowing had on the subsurface deposits. 

The soil profile of the backhoe-excavated 
south wall o f  the excavation  area  (Grids 
I20N/72-7.5E) showed a sloping  stratum that was 
similar  to  the straturn in the profile o f  Grid 
124N/72-776. Roth profiles  slope 25 l o  40 CIN 

downward to the east with  a  sudden hreali in  the 
73E grid  row.  These  similar  profiles suggested 
that  the  sloping stratum was n o t  a pit stnlcture 
wall or depression.  but a natural depression or 
trough.  This natural depression may have  heen 
used for  shelter  during  the late Archaic ~ c c u p a -  
tion a d  was gradually  filled with a sandy  loamy 
colluviurn. 

Backhoe trenches were excavated outside  the 
excavation  area to explore  additional  cultural 
deposits and to  expose  the natural stratigraphy. 
The trench locations  are  shown  in  Figure 9. I .  
They  ranged in length  from 6.5  111 to 22.25 ITL 
long  and  in depth  from 0.50 to 1.25 111. All 
trench profiles  were mapped  and the  soil  texture, 
color,  clay,  and gravel content  were  recorded. 

In the west wall of the  north-south  backhoe 
trench that exposed  the  profile of the  northern 
edge of the natural depression,  there was a 30 
cm thick, gray-stained clay loan1 layer  40  to  70 
cni  bss.  Three  grids, 128N/72E-73E: and 
129N/72E, were  excavated in  20 c m  levels t o  
investigate the stained stratum. This stratum 
potentially was an intact deposit from early in the 
occupation sequence.  Grids 12XN/72E  yiclded 39 
artifacts from  the  upper 40 crn, which corre- 
sponds t o  the  late occupation. Froni 40 to 70  cm 
bss, i n  all three grid  units, only 3 lithic artifacts 
were cncnuntered.  There was no  evidence  of  an 
occupation  surface and this staining probably 
represented downward  migration of the  denser, 
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Figure 9.2. LA 84787, Backhoe Trenches A and E,  profiled. 

upper  cultural  layer. 
Excavation was halted with work in Grid 

129/72H. There were no definitive pit structure 
remains  and  the  limits of the deep cultural depos- 
its had been defined.  Final recording  entailed 
photographing  and  mapping the exposed excava- 
t i o n  profiles  and transit  mapping all o f  the exca- 
vation areas. 

Stratigraphy 

Important  to  undersmding and explaining the 
nature of the cultural  deposit was the relationship 
between  natural and cultural stratigraphy. Ideal- 
ly, if a deep  cultural deposit had been  anticipated 
before  the  excavation, then  backhoe-excavated 
stratigraphic trenches  could  havc been placed on 
the periphery of the excavation area. Natural 
slratigraphy could have  been  compared  to the 
cultural  deposit and the  differences may have 
been useful in guiding  the  work.  Instead, the 
backhoe trenches were excavated after the deep 
ckposit was encountered.  There were differenccs 
in the natural stratigraphy within the backhoe 

trenches and between the  backhoe  trenches  and 
hand-excavated area.  These  differences, corn 
bined with topographic  features,  provide  insight 
into natural formation processcs  that have  influ- 
enced the  nature of the cultural deposit. Brief 
descriptions and implications o f  the different soil 
strata  will  be  presented. 

Four main natural  strata were  identified in the 
backhoe  trenches (Figs. 9.2, 9.3). These natural 
strata coincide with the Panky-PojoaqLre series 
soils  as  outlined by the  Soil Conservation  Service 
(Folks 1975). The Soil Conservation  Service 
descriptions will be  used for the natural  stratigra- 

Stratum I is  ubiquitous  throughout the site. 
This  stratum is a dark  brown (7.SYR 314) sandy 
clay loam grading  from a fine to rnedium granu- 
lar  structure  to a angular and  blocky structure 
that is slightly to very sticky and plastic  when 
wet.  This  layer is a combination of the A1 lo 
B21 t horizons  of  the  Panky  soils  and  the A1 
horizon of the Po.joaque series.  This 25 to 40- 
cm-thick layer contained  the  cultural  deposits 
from Areas 1,  2, 3,  and the upper or latest 
cultural deposit  fmrn Area 2. 'The features from 
all areas were excavated  into this soil. 

Stratum 2 was a thin  layer of the B22t hori- 

P"Y. 
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zon o f  the  Panky  series that was observed i n  
Backhoe Trenches A, B, the eastern 2.5 m of  C, 
and E. This layer  was  not  evident in Backhoe 
Trench D, which was south o r  the excavation 
area.  The straturrl was a dark  brown (IOYR 413) 
clay  loam  with a blocky structure, sticky and 
moderately  plastic when  wet, with little  or n o  
calcareous  content.  This  layer was not apparent 
i n  the excavation  area. 

Stratum 3 was  consistent with the Horizon 
Cca of the  Panky  series. It was a pinkish  gray 
(7.SYK 7/2) sandy  clay loam with a wcak, 
medium,  subangular blocky structul-e sticky and 
plastic when wet.  The soil was strongly calcare- 
ous with 40 to 60 pcrccnt  disscrninated calcium 
carhonatc.  Stratum 3 occurred i n  Backhoe 
Trench E lion1 40 to 125 cm helow the modern 
ground  surface, in Rackhoe Trench A at 50 to 60 
cm  below  the  modern  ground  surface, and i n  the 
west 3 m of Backhoe Trench cl fronl 60 to X5 
cm  below the lnodcrn ground  surface. It was a 
thin layer in  Backhoe Trench C  suggesting an 
edge t o  the soil horimn. Straturn 3 was  not 
visible i n  the cast 19 frl of Backhoe Trench C, i t  
was  absent i n  Backhoe Trenches B and I), arid i t  
was  not apparent in the excavation area. 

Straturn 4 corresponds with the C2ca horizon 
of the Pqjoaque  series. It was  a light reddish 
brown  (5YR 6/4) sandy clay loam that was 
massive, and slightly sticky and plastic when wet 
with 0 to 15 percent gravel. It was slightly 
calcareous  with clumps and inclusions of lime. 
Stratum 4 was  observed i n  Backhoe Trenches A, 
B, C, and D. This  horizon lies on  top o f  a layer 
o f  siltstone,  semi-indurated  sandstone,  or a layer 
of sand and gravel.  The  semi-indurated sandstone 
layer was encountered i n  the bottom of Backhoe 
Trenches C and E and  the  lower levels o r  the 
excavation area from 90 to 140 cm below  the 
modern ground  surface. 

Thc  soils in Area 2 were most similar to the 
Pojoayue  series. ‘I’he Panky  series Cca  horizon 
was absent, and i n  most o f  the area. so were the 
multilaycrcd B horizon  soils. It appears that  the 
cultural  strata were  a mix of  Fanky-Pojoayuc top 
soils  in  the  upper levels (0-25 t o  40 cm hss) and 
the I’ojoaque series Clca and C2ca  horizons  in 
the  lower levels (25-40 to 140 cfrl bss). 

The field observation and Inap data suggest 
that successive  late Archaic period hunter-gather- 
ers  took  advantage  of  the natural swale  in  the 
southcrn  site  area.  The earliest occupation, 
between 1800 and X 0 0  B.C., may have used the 
swale as a windbreak  or even constructed a 
temporary  shelter within it.  The swale was partly 

filled  between the  early  occupation and  the later 
En  Mcdio phase occupation, X 0 0  B.C.  to  A.D. 
400. The later occupants  also may have used the 
slight  swale for  shelter.  Today  the  swale  appears 
almost level,  gently  sloping  to  the  south. 

Iklineation o f  the cultural strata was difficult 
because  post-occupation  rodent burrowing had 
severely mixed the cultural  strata.  During  the 
excavation we wondercd if’  the roclents had 
chosen the soft pit structure fill for  burrows. N o  
pit structure  was  found  and  apparently  the  softer 
swale  fill  attracted the  rodents. Burrowing trans- 
ported charcoal and  artifacts  throughout the 
occupation  strata. Although  thc cultural strata 
were mixed, three  main strata  within  the excava- 
tion area could he idenlificd. 

As mentioned  hcforc. cultural  Stratunl 1 is the 
mixed  Pojoaque-Panky top  soil.  This  stratum had 
chipped stone,  ground  stone, occasional nonhu- 
man bone, and  was  lightly charcoal-stained. ‘I’his 
level contained Features 3, 4A, and 4H within 
Area 2, and all of the cultural deposit within 
Areas 1. 3 ,  and 4. In Area 2,  the  stained fill was 
the  deepest  in Grids 127-1 29N172-76E. The 
brown  to  dark  brown fill in Grids 127N- 
128Ni74-75E was  removed  with a backhoe as  pit 
structure  fill. I n  Grids 120- I24N/77-79E, which 
included Features 3,  4A,  and 4R, this level was 
about 25 cm thick.  Grids 120-124N/77-79E 
contained 33 percent of the  Area 2 ground  stone 
and some of the highest  chipped  stone  densities. 
Artifact  diversity and ahundallce indicate rcsiden- 
tial activities, such as would  remain from a 
limited  base camp. Based on the presence of 
corner-notched pro.jectile points, an En M d i o  
period date, 800 H.C. to A.D. 1 ,  is suggested 
for this stratum. 

Stratum 2 was well represented in the north 
wall profile  oTGrids 126N/71-77k; (Fig.  9.4). It 
occurred  from 30-40 to 60-75 cnl bss and it was 
30 to 45 c m  thick.  Stratum 2 was a compact 
pinkish gray (7.5YR 5/2) to pale brown (IOYR 
614) sandy loam, with  a granular and friable 
texture, moderately  sticky  and plastic  when  wet, 
some lime  inclusions, hut generally a very low 
calcareous content. Artifact counts  from  this 
level tended to be lower  than upper  or  lower 
strata.  The break  hctween Stratum 2 and Stratum 
1 and 3 was unclear.  The lack of clear  distinc- 
tion was  caused by the  extensive  rodent  burrow- 
ing and similarity i n  soil color and composition. 
Stratum 2 was  lhe  intervening layer that filled  the 
swale  and  buried  the  earliest occupation. 

Stratum 3 contained  the  cultural material from 
the earliest or  Annijo  phase  occupation  within 
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Area 2 .  Stratum 3 was best preserved along the 
east wall of Grids 1 19-123N/76E and 124- 
126N/77E.  This layer was  similar L o  lhc 
Po-joaquc series C2ca horizon.  Stratum 3  was  a 
light brownish  gray (l0YK h/2)  Inodcratcly 
consolidated  sandy  loam. It was slightly sticky 
and plastic  when wet, with  occasional  lime 
inclusions and  a low calcareous content. Artifact 
counts increased over  Stratum 2 counts. Eight of 
the 36 ground  stone  artifacts and 11 of 20 nonhu- 
lnan bones  were recovered from  this  stratum. 
However,  much  of  the  nonhuman  bone may be 
related to  the rodent burrow use rather than 
hurnan consumption.  Stratum 3 graded  into a 
noncultural material-bearing layer of sandy  loam 
that lay on  top of a layer o f  siltstone, serni- 
indurated sandstone, 0 1 -  :L laycr of sand and 
gravel.  The  lower layer o f  Stratum 3 was an 
alluvial cleposii with 15 to 25 percent gravel, 
occasional large  cobbles,  and  nlodcratc to high 
calcareous  content. Pockets of light  gray-stained 
soil occurred within rodent burrows at the  lowest 
portions of illis Icvcl. 

Excavation Areas 

Area 1 is in the  southwest  corner of the site. It 
is an  artifact concentration that  covered  a  13-by- 
I I-m are:] 0 1 -  132 sq 111 (Fig. 9.5). Surface 
collsction and surface-stripping yielded I68 
artifacts.  Grid  counts ranged from 0 to 9 artifacts 
with  the rna,jority of the  units yielding fewer than 
5 artifacts. A prelinlinary examination showed 
that 90 pcrccnl of the  chipped stone  asse~nblage 
was core reduction debitage of local chert. The 
remaining 10 percent  included  nlullidircctional 
cores,  hiface reduction  Ilakcs,  bifacially 
retouchcd  tools.  and  a few  utilized  core tlakes. 
The  assemblage reflected an expedienl lilhic 
technology  using allnost exclusively  locally 
available  makrials. No temporally diagnostic 
artifacts  or  chronometric samples  were  recov- 
ered. Subsiskncc dah  were not collected, cxccpt 
indirectly as technological  information from  the 
lithic artifact assernblage.  Aspects of the lithic 
reduction technology m y  reflect  subsistence 
strategy  and this  information will be used in 
intra-  and  intersite comparisons. 

Area 2 was located i n  the southeast portion of 
the  site. It had the rnost extensive  and highest 
frequency  of surface artifacts.  The surface 
distribution  covered 875 s q  111. A total of 168 1 -  

by- I -1n units  were surface-stripped  yielding 0 to  
20 artif:lcts per  unit and a total of 801 chipped 
stone arlifacts (Fig. 9.6). In the  western portion 
of the  excavation area 56 sq 111 were cxcavatcd 

yielding 2 to 19 artifacts per unit for a total o f  
4x0 chipped stone  artifacts.  Within the  3-by-4-m 
area  three therrnal features  (Features 3, 4a, and 
4b) were exposed and 14  flotation  samples  were 
collected. 

Eighteen units  were excavated t o  dcplhs 
greater than 20 c ~ n  below  the surface  strip (Figs. 
9.7,  9.8). These mi l s  yicldcd 492 chipped stone 
artifacts, a small amount of ground  stone, and no 
fcaturcs. Slraligraphic  profiles in this area 
showed considerable  mixing. ‘rhc lowcr lcvcls 
are  tl~ought tu be an early occupalion  level, 
however. 

Excavation o f  Area 2 revcakd  extensive,  but 
disturbed  cultural  deposits.  The  occupation  dehris 
covered X75 s q  111 to a depth 120 cnl  below  the 
modern ground surface in the mail1 excavation 
area. SLraligraphy and artifact distribution sug- 
gest  ha^ thcrc were a r  least rwo  occupatioll 
cplsodes dating to  the late Archaic period ( I X00 
B.C. IO . \ . I ) .  400). 

Area 3 wa+ a11 1 X 111 north-south hy 1 6  111 

excavation  area was 14-by-10 IYI and it covered 
the highest  density portion of the  area (Fig. 9.9). 
One  hundrcd and thirty-seven 1-by- 1-111 units 
wcrc surface-stripped 5 cm deep. A total o f  39 
grids  or 28 percent of the area were uxcavatcd to 
10 cm  below the surface-strip.  The ma.jority of 
these  units  were surrounding  Feature 1, which 
was a  hearth  located  in the  northeast  portion or‘ 
Area 3. Most of the Level 1 grids fal-thesl from 
Feature 1 had  fewer than Tour artifacts.  Higher 
counts were  yielded  in lhc units south of Feature 
1 ,  suggesting  a  southern orientation L o  Lhc dis- 
card  pattern. 

Surface collection and surface-stripping 
yielded 738  artifacts.  The  average  artifact  density 
per  grid was 5 ,  and  ranged  frorn 0 to 25 arti- 
facts.  The majority of the  units  yielded 5 to I0 
artifacts. The densest distribution was i n  tl~c 
northern half  o f  the area  adjacent t o  FeaLure I .  
Excavation of Area 3 yielded 110 chronological 
informarion. No lernporally diagnostic  artifacts 
o r  chrononwtric  samples  werc  recovered. 

Area  4 wils an oval-shaped  lithic artifact 
concentration measuring 27 m north-south by 16 
111 east-wesl, and totaled 432 sq In. A  total of 
139 units  wcrc surface-stripped in Area 4 (Fig. 

10 C I T ~  bss. aI1d 21 3-by-‘-111 area to 20 CHI bss 

east-west Concentl~:ltioT1 covcnnf 288 st1 111. ‘I’he 
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Figure 9.9. L,A 84787, Area 3 map. 

9,lO). A IO-by-10-m area  covered the highest 
density portion of the  area.  An  additional  9-by-4- 
111 area  was  cxtended from the  northwest  corner 
of thc excavation  area.  Su~-face-strippitlg  yielded 
482 lithic artifacts. 'I'he mea11 grid count was 4 
per unit  with counts ranging betwcen 0 and 17. 

Testing had indicalcd that thc artifxts  were 
Icstricted t o  the upper 15 cm.  Five  grids within 
a 7 m north-soulh hy 6 111 cast-wwl  area, with 
Grid 2 j3NIY6G as  thc  northeasl corner. were 
excavated 1 0  c n ~  below  the  surface-strip. 'I'his 
area had 10 units  with I O  L o  14 artifacts per grid. 
'I'hcse units wcre  within the inilial 10-by-IO-In 
excavation  area.  They yielded 5 artifacts.  This 
den-case in artifact clellsity with  increased depth 
suggested that high  density  surface-strip units 
would 11o~ necessarily have subsurface  artifacts. 
Excavation  to the north revealed  subsurface 
artifacts  in an area that had few surface artifacts. 
This suggested that  the surface distribution  did 
not  fully represent Ihc actual distribution. 

Expansion of the excavation area resulted ill 

60 units being  excavated to Tmel 1. The artifact 
distribution  for 1,evel I units  is  shown in Figure 
9.10. 'l'he meat1 artifact  count was 3 per unit 
with  a range between 0 and 8. A cluster of grids 
i n  the  southeastern  portion of the Level 1 grid 

block  yielded 0 to 8 artifacts  per unit .  l l le 
artifact densily i n  this area was  slightly  higher 
than the  remainder or the block.  Five units we1-c 
excavated 30 cm below the smfacc-strip.  Exca- 
vation of Arca 4 yielded 110 chronological infor- 
mation  or direct evidence of subsistence. 

Feature Descriptions 

Fivc features  were  exposed by surface  stripping 
and suhsurface excavation.  The rcatures arc 
described i n  Table 9 .  I .  Areas 3 and 4 each had 
one feature and Area 2 had  three  features.  All 
fivc  appear to be thennal  features. 

Feature I ,  Area 3 ,  Featurc 2, Area 4, and 
Feature 5 ,  Area 2, wcre circular thermal  features 
that prohably functioned as hcarths (Figs. 9.1 I - 
9.14). Ethnobotanical s;unples yieldcd no func- 
tional infomlation,  but the size and  depth of 
these features suggest a similar  function.  Small 
thertnal features were most likely  used  for  heat 
rather tharl heavy processing or long-term cook- 
ing. 

Features 3 and 4 ,  Arca 2 ,  werc  oblong  pits 
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with lightly  burned  sides and  moderate  charcoal- 
stained fill (Fig.  9.14).  They  arc almost identical 
i n  shape and  size  suggesling  a similar  function. 
Features 3 and  4 lacked internal  fire-cracked 
rock and were not  associated  with  concentrations 
of fire-cracked rock. TTI h i s  way they are  differ- 
ent from sirnilar  shaped pits excavated at I,A 
84758,  anolhcr cxtcnsivcly occupied late Archaic 
period site i n  the Las  Calnpanas area. The 
fealurcs arc associated with increased  densities of 
chipped stone  debris and ground  stone, suggcst- 
ing that they  were  associated  with a varicty of 
processing and d [ m e s t i  aclivilics.  Their side-by- 
side  positions indicate  that they may be from  two 
separate  occupations. Feature 5 was  built into 
Feature 4, suggesting that Feature S may have 
been used to  produce coals for  use  in  Feature 3 .  

Artifact Assemblage 

A  total of 3,575  chipped  stone and 35  ground 
stone  artifacts were  recovered by excavation. 
Nonhuman hone was thc only  other material 
recovered that was  not stone  artifacts  or  charred 
floral 1-emains. The  lithic artifact  asselnblages for 
each  area are  described.  They will be  compared 
in the Research Questions  section. 

Chipped and Ground Stone  Artifacts 

Area I yicldcd 159 pieces of chipped  stone, Area 
2 yicldcd 1,820, Area  3  yielded 8SS3 and Area 4 
yicldcd 732 chipped stone artifacts. The range of  
artifact  material types  across these  assemblages 
was  remarkably similar, suggesting  the  use of 
similar raw rrlatcrial sources  throughout the site’s 
history. 

‘I’he IS9 chipped stone  artifacts  were assigned t o  
nine artifact types including  core  flakes, biface 
flakes, cores,  angular  debris, and formal tools. 
The raw materials were local  raw  material 
(chert,  quartzite, and  chalcedony) with a s m l l  
amount of nonlocal obsidian  and basall. 

The majority of the  materials  were  medium C)I- 

coarse  grained (11 = 93) and 66 were fine 
grained.  The  single  obsidian  artifact was a bifacc 
fragment indicating i t  was probably  brought t o  
the silc as a  finished tool. Basalt, which is 
nonlocal, is a coTrlTrlon raw  material from  the 
Cochiti  area  and outcrops  abundantly  along  the 
Rio  Grandc.  The  rmjority of the raw inaterials 
could  have  obtained from  the gravel o r  the 
Ancha  forrnation. The remainder of  the assem 
blage description i s  pwsented as a comparison of 
fine  and medium-coarsc-gI-ainccl materials. 

nchitage. Dcbitage from  core reduction  accoullts 
for 143 of the 159 chipped  stone al-tifacls. Corc 
flakes and angular  debris were the two most 
comrrlon artifact types.  Generally,  there is the 
same  ratio of core  flakes L o  angular  debris for 
fine and rnedium to  coarse gl-ainctl rnaterlals. 
Biface tlakes are more comrnonly made of fine- 
grained  materials (Table 9.3).  The remaining 
discussion rocuscs 011 core  tlakes  as  indicalors o f  
reduction  sequence and  stage. 

Corc flake dorsal cortex  percenlagcs can be 
used to suggest  reduction stage.  Almost 60 
percent of the  core flakes  for fine and medium  to 
coarse  grained material  lacked cortex. High 
percentages of noncortical  flakes  result from 
middle  stage reduction. A limited emphasis on 
early  stage  reduction is suggested by the I I core 
tlakes having more  than 50 percenl dorsal  cortex 
(Table 9.4). This apparent focus on middle  stage 
reduction is further indicated by 5 3  percent o f  
the core flakes (hat had three to  five dorsal scars. 
Late stage reduction is indicated by the 13  core 
flakes that had  Inore  than five  dorsal  tlake scars 
(Table 9,s). 

Early or  middle  stage core reduction is indi- 
cated by the high percentage of cortical and 
single-faceled platforms (52 percent;  Table 9.6). 
The  limited  amount o f  late stage reduction 
evidellced in the dorsal tlake scar  counts is 
supported by the presence of low counts of 
multifaceted and retouched platforms.  Another 
indicator of early or middle stage core reduction 
is high  percentages of whole flakes (‘l‘ablc 9.7). 
Fify-seven  percent of the whole  core f l ,  (1 k es arc 
made  from  incdiurn to  coarse-grained  nlalerials, 
47 perccrll are  fine-grained. ‘I’hese percerllages 
are lowcr  than might  be  expected  and they 
suggest that factors other than stage of reduction 
rnay have  influenced core  tlake  condilion. 

Lithic Raw Material Selection. The raw  maleri- 
als are mainly  miscellaneous  chert (‘Table 9.2). 
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Tahle 9.1. Feature Data, LA 84787 

'l'ypc 

Circular 
burned pit. 
possihle 
hearth 

Oval, hasill- 
sl1aperl 
huarth 

116- I77Nl 
9 I -92E 
Area 3 

21X-219Nl 
I) 1 -32E 
Area 4 

122-123Ni 
11-7XE 
Arcit 2 

121-123N/ 
11-19u 
Area 2 

122N119E 
Area 2 

Si7e (cm) 

415 N-S X 
45 E-w x 
IS deep 

45 N-S x 
54 E-W x 
1 7 deep 

12.5 N-S 
x 70 E-W 
x 2s deep 

130 N-S 
x 74 E-W 
x 3x dccp 

40 N-S X 
50 L W  x 
30 dccp 

'l'llc top 1-2 ctn consist- 
ud of dark gray ash/ 
loarn. The remaining fill 
was a compact.  reddish 
hrowrr clayiloanr that 
was mo111ed and char- 
coal-stained. 

The fill consistcd of two 
strala: the upper fill was 
a charcoal-stained, dark 
brown sandy loa111 with 
roots and worm holes 
and 5 artifacts. The 
lower fill was B tnottlcd 
clay/loam wilh caliche 
and no charcoal. 

The l i l l  consisted of 
charcoal-staincd. con-  
pacl sandy loam ranging 
irr color from reddish 
brown IO dark gray: 
several medium-sized 
cobbles. 

Arliracls 

None 

2 lithics (cores). 
4 Illctatc frag- 
menls, 2 pcrllcn 
samplcs, I tlnat 
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Table 9.2. Material Type by Artifact Type, LA 84787, Area 1 

Table 9.3. Material Texture by Artifact Type, LA 84787, Area I 

Fine 

Mediurnl 
Coal-se 

C:olullln 

Total 

Arlpular 
1)cbl-k 

- 
4 

21.2 
53 .x 

12 
12.9 
46.2 

26 
16.4 

45 4 
68.2 6.1 
38.5 80.0 

72 I 1 
77.4 1.1 1 . 1  
61.5 20.0 100.0 

117 5 I 
73.6 3.1 . (i 

Multidircct 
Core 

1 
1 .s 

20.0 

4 
4.3 

80.0 

Uidirect 
Cobble 
l'ool Total 

2 66 
3 .I) 41 -5 

66.7 

I I 0 3  
1.1  1 . 1  58.5 

100.0 33.3 

I 3 159 
.6 1.9 100.0 

252 Las Cnmpanas de Santa Fe 



Table 9.4. Core Flakes by Material Texture and Dorsal Cortex Percentage, LA 84787, Area 1 

Count 

Colurrlrl PC1 
Total Row Pcl 
R O W  Ir0-100% 10-50 '/"o 0% 

I'inc 35 7 9 z 1) 
64.4 

63 .h 25.0 41.4 
38.5 15.6 20.0 

MediunKoarse 12 4 27 41 
56.9 

36.4 7 s  .0 58.6 
h l  .s i .ti 37.5 

Tablc 9.5. Cure Flakes by Material Type and Dorsal Scar Count, LA 84787, Area 1 

Table 9.6. Core Flakes by Material Texture and Platform Type, LA 84787, Area 1 

~ ". 

3 1 I4 
6.1 4.4 31.1 

75.0 40.0 41.4 

I 3 I9 
1.4 4.2 2b.4 

25.0 60 0 57 .6  

4 5 33 
3.4 4 .3  28.2 
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Table 9.7. Core Flakes by Material Texture and Flake Portion, LA 84787, Area 1 

Row 
Total - 
4s 
3x.5 

Medial Distal Lateral 

S 
1 1 . 1  
45.5 

46.7 
33.9 40.0 

6 
8 . 3  

72 
6 1  .s 

Table 9.8. Whole Core Flake Dimensions by Material Texture (in mm) 

I"". . - 

II I.rrlalh I I  

Tablc 9.9. Core Attributes, LA 84787, Area 1 

7 Cortex 

Medium 20 Multi-di. 
rcctional 

Medium 30 Multi- 
dircctiooal 

Ctrarse 0 Multi- 
directional 

I'inc 10 Mulli- 
directional 

Mcdium 0 Multi- 
dircotional 

Medium 50 Unirlirec- 
lio11:11 

Width 
(mmj - 
63 

Thickrless North1 
(mm) I:asl 

4s 120135 9 x7 

1 I3 40 

12 65 

5 87 

5 41 

3 69 

Cherl 

Chert 

Cl1e1-1 

Quartzitc 

Chert 

C'hcrt 

23 12113s 31 

46 39 123136 

122147- 

122142 

84 

34 

2 122142 56 
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Whole  core  tlakc dirnensions  indicale a use o f  
prcdonlinantly srnall t o  mediumsize  debris. 
Table 9.8 shows  the dirncnsions by rnaterial 
texture.  The rninirnum and nlaxirnum dimcnsions 
indicate that small and large core  tlakes were 
discarded,  though the rmjority were within  the 
20-39 mm long  by 20-39 n l m  wide  ranges. 
Mediun-grained  core  flakes tended to be larger 
that fine-grained,  perhaps suggesting that a wider 
range o f  core sizes or t o o l  sizes  were being 
produced. 

Cores. Six cores were rccovercd, of which,  five 
were  chert and one  was quartzite (Table 9.9). 
The  majority  were  made of mediurn-grained 
material. All have less  than 60 percent dorsal 
cortex  and 3 to 12 dorsal scars. 

Tools. Six tool types  were  identified  including 
utilized  debitage, a chopper, two  core-hammer- 
stones, a unifacc,  two  bifaces, and  a  temporally 
nondiagnostic pro.jectile point fragment.  The 
tools arc described below. 

Utilized Debitage. Ten pieces of utilized  debi- 
tage were  identified.  Four  ofthe utilized debitage 
had two used edges  and  the remairlder had one 
used edge.  Edge  outlines were  evenly distributed 
among c~ncave ,  convex, and straight.  Edge 
angles  range frorn 48 to  70  degrees, suggesting 
nlultipurpose  functions. IJnidirectional  wear from 
scraping  was  observed  on 10 of the 14 edges. 
Crescent  scars  combined  with  nibbling  and 
feather  fractures were  visible on 13 of the 14 
edges. Visible edge wear, including  nibbling  and 
crescent scars, indicates early stages of edge 
attrition  or that most of the utilized dehitagc was 
used briefly . 

Ilifaces. ‘I’wo bifaces  were identified. FS 102-1 
was a mediurn-grained  chert  undifferentiated 
biface fragment. It was 48 mln long by 44 nun 
wide by 14 I I ~  thick. It may have been an early 
stage  biface that  was  intended t o  he a tool blank, 
but was not completely reduced.  FS 106-1  was  a 
fine-grained  chert undifferentiated  biface frag- 
ment. lt measured 43 nun long by 32 lnm wide 
by 14 mm  thick.  Similar  to FS-102, FS 106-1 
may have been an unfinished loo1 blank. 

FS 113-1 was a nondiagnostic  portion of an 
obsidian pro-jectile point. It measured 12 mn 
long by 9 Inn1 wide by 5 mm thick.  There is no 
debris from obsidian loo1 manufacture, so it is 
probable that the artifact was brought to the site 
as a fragmcnl and  discarded whcn a suitable 

replacenlent was obtained 

Uniface. A unifacially  retouched artifact lhal was 
probably a scraper was idenlificd. It was made 
from medium-grained chert. It  measured 39 m n  
long by  23 mm wide by 13 1 n m  thick. It had  an 
edge  angle of 73 degrees.  suggesting it was 
intended for heavy-duty scraping. 11 exhibited 
rounding, which indicates that i t  was uscd cxtcn- 
sivcly on hard or  durable rnatcrial. 

Area 1, Ground Stone Artifacts 

‘I’wo metate fragments,  two  mano  hagnlcnts, arid 
one whole mano were recovered. FS 154 was a 
whole  quartzite n m o  measuring  110 mrn long by 
82 nlm  wide by 50 tnm thick. I t  was ground and 
battered on both sides.  The  two 111ano fragments 
were  quartzite and quartzitic  sandstone. Both 
were portions of one-hand  nlanos. ‘I’hey exhihit- 
ed grinding  and  battering on both  surfaces. ‘I’he 
metate fragments  were  indeterminate  portions. 
One  fragment  was  quartzite  and  the  other  was 
granite. 

Area 2, Chhped Stone Artifacts 

A  total of 1,820 chipped  stone  artifacts  were 
recovered  from Area 2 excavations.  Artifact 
types  were dominated by debitage  with  consider- 
ably fewer  cores,  cobble  tools, and  unifacial and 
bifacial tools. Miscellaneous  chert  accounted  for 
78 percent of raw  material types. I,ower amounts 
of chalcedony,  quartzite, silicified wood,  basalt, 
and obsidian  were identified.  The  chipped  stone 
analysis is divided  into  two  broad  stratigraphic 
classes:  Surface to Levcl 4. and  Level 5 to Level 
12. Surface to Levcl 4 includes all surface- 
collected and  surface-strip  artifacts and thc 
sample that was  recovered frorn the upper  four 
IO-cm levels, Levels 5 through  12 include the 
mixed  levels that rnay contain a remnant of the 
earliest  site occupation.  The  arbitrary  nature  of 
these divisions  cannot  be  avoided, hut they do 
allow  comparison of the less disturbed upper 
levels with  the  assemblages reoovcrcd  frorn the 
other  excavation areas. Surface to Level 4 will 
be  referred to as the  late level and 1,evel 5 to 
Level 12 as  the  early level (Tables 9.10, 9.1 1). 

Lithic Raw Material Selection. The  raw materi- 
al was predominantly miscellaneous  chert  from 
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Tablc 9.10. Artifact Type by Material Type, Late Level, Area 2, LA 84787 

256 Lus Crcmpanus de Smtu Fe 



Table 9.1 I .  Artilact Type by Material Type, Early Level, hrca 2, LA 84787 

the  early  and late lcvcls (Tables 9.10, 9.1 I ) .  
Chalcedony  is  the  second most comn1on rnalerial, 
a pattern  also  observed in Arca 4. Quartzite. 
which is the  second  most cofrifrion raw material 
froln Areas I and 3, occurs as 1 percent or less 
i n  the early  and late lcvcls of Area 2 .  Different 
from  the  other  excavations  areas i s  the 4-7 
percent  occurrence of basalt. Basalt, which is 
most conmion frorrl sourccs located along the Rio 
Crande, had to be imported.  The majority of the 
basalt  artifacts were core  flakes, suggesting that 
hasalt was brought to the area as  cores rather 
than prefornls or finished  products. Ten of  the 
13 obsidian  artifacts  were  formal tools or  debris 
from tool  manufacture. This  suggests that  obsidi- 
an  was part of a curated strategy. 

Fine  and  medium  to coarse-grained  materials 

were  equally present in the  late level and oc- 
curred as i n  the early  levels at 57 and 43 per- 
cent. ‘Typically, mcdiurn to coarse-grained raw 
materials arc slightly  more  abundant i n  Las 
Campanas asscmhlages.  This  suggests that raw 
material sources were  variable  and  that  suitable 
raw  materials may have a wide variety o f  origi- 
nal provenances. ‘This is a condition that would 
be  expected if the raw  material sources  were 
composed of gravel  and cobbles that had  formed 
differently, but were  combined by similar  geo- 
logical  processes. These raw materials may 
originate  from  the  cobble pediments identified by 
Lang and Scheick (1 991) along the  Arroyo  de 10s 
Frijoles  or  from the Totavi Lentil deposits  along 
the Kio Grande. 
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Debitage. Debitage  from  core reduction  accounts 
for 89 percent of the  early level and XX percent 
of  the late  level  chipped stone assemblages, if 
angular  debris is counted  as a core reduction by- 
product.  Core flakes and  angular  debris were the 
two rllosI. cormllo~l artifact types from  both 
levels. Debitage  ratios  and  attribute frequencies 
can be compared  between levels  by fine  and 
medium to coarse-grained material texture class- 
es. ‘There are  similar ratios of core flakes to 
angular  debris  for  fine and lnediun  to coarse- 
grained materials for  early  and  late  levels. 
Medium  to coarse-grained  materials have a 5: I 
ratio  and fine-grained materials  have a 3: 1 ratio 
for both levels. This  suggests that all materials 
were  reduced  in a similar fashion  regardless of 
texture. Biracc Ilakes arc cvcnly distributed 
between  fine and medium to coarse-grained 
materials for both levels.  This  suggests that fine 
and  lr~ediurn to coarse-grained  materials  were 
used intcrchangcably by the prehistoric flint- 
knappcr. 

Core  flake  dorsal  cortex percentages can be 
used to suggest  reduction  stage. Table 9.12 
shows the dorsal  cortex  percentage distributions 
for fine and m e d i m  to coarse-grained  materials 
i n  both levels. High percentages (67 to 83 per- 
cent) of nnncnrtical core  tlakcs dorninate both 
rnaterial classes and levels.  High percentages of 
noncortical  flakes result from tnore  complete 
reduction of raw materials. A limited  range of 
early  stage reduction is suggested by the X to 10 
percent of core  flakes  with 60 to 100 percent 
dorsal cortex. In addition to a more cornplete 
reduction scquencc, low counts of cortical  flakes 
indicate that raw  material  was brought  to  the  site 
i n  a partly reduced form. 

The  apparent  focus 011 middle stage  and late 
stage reductio11 is not strongly  supported by the 
dorsal scar  counts.  From 68 to 88 percent of the 
core flakes from both rnatcrial classes  and  levels 
exhibited  two  or  fewer  scars  (Table 9.13). ‘This 
percentage can be contrasted with the  Area 1 
assemblage,  which  had 53 percent core flakes 
with three  to  five  dorsal  scars. ‘l’he Area 2 
assemblage pattern is  more  similar t o  the Area 3 
and 4 pattern, suggesting  that  the relationship 
betwecrl dorsal cortex percentages and dorsal 
scar counts  is not a simple  correlation.  Late stage 
core reduction is minimally  indicated hy a total 
of 31 core flakcs from both lcvcls  and  malerial 
classes with  1mre than five dorsal flake scars. 

Early or  middle  stage  core reduction i s  indi- 
cated by the cortical and single-faceted platfonns 
(37 to 49 percent;  Table 9.14). Low cortical 

platfomi  counts support the  observation that  raw 
materials  were commonly  brought  to  the  site i n  
a  partly reduced state.  The  limited late stage 
reduction  evidenced by the dorsal flake scar 
counts is reinforced  by the  low multifaceted  and 
abraded  platform  counts.  Similar  to  other area 
assemblages, 3 I to 40 percent of core  tlakes lack 
platforms.  High percentages of  missing  platforms 
are usually associated  with  late stage  and  biface 
reduction. 

Another  indicator  of  early  or  middle  stage 
core  reduction is high  percentages of  whole 
flakes (Table 9. IS). Thirty-eight t o  49 percent o f  
lhc  core flakes were  whole.  This  low  frequency 
of whole  core flakes  might be an indicator  of  late 
stage reduction  or  the  use of  excessive force  to 
remove flakes  from  cores that were not optimal 
in  size or  platform  angle.  Whole core flake 
percentage was essentially thc same for both 
material  classes from  both  levels.  This  supports 
the  interpretation  that fine  and  mediunl t o  coarsc- 
grained  materials  were used in essentially  the 
same nlanncr. 

Whole  core  flake  dimensions by material class 
and level are presented i n  Tahlc 9.16. Whole 
core  tlakes of fine and 1nediLlTn to coarse-grained 
material from the early level had similar  dimen- 
sions.  This is reflected  in the close In tm and 
range o f  all dimensions. A few large core flakes 
were recovered, hut the majority  were small to 
medium  sized. Whole con: flakes from the late 
level show a marked difference in dimensions 
between fine  and medium to  coarse-grained 
material.  The  latter materials tend to be large, 
though a hroad size  range is indicated for  both 
classes. The larger  size of the medium  to  coarse- 
grained  core  flakes may reflect size of parenl 
material or  differentiation i n  flake  production t o  
support specific tasks. 

Biface flake  attributes can he compared  with 
core  flakes. Riface flakes were almost equally 
divided  between fine and medium  to  coarse- 
grained materials for  both  levels. ‘l’his is similar 
to  the  core flakes  and the overall  assernhlage. As 
expected,  nowortical bifacc flakes  account  for all 
but 7 percent from  both  levels. Biface flakes 
with 0 to 2 dorsal  scars  accounted for  65 percent 
of the assemblage  from the late level  and 86 
perccnt from the early  level.  This  suggests that 
biface production may have focused on  early  and 
middle stage  hifaces and preforms.  Sixty-eight 
percent of the  early level biface flakes were 
complete, while only 50 percent of  the late  level 
bifacc flakes were complete.  The  distal  frag- 
ments from the late level (26 percent) fit well 



Table 9.12. Material Texture by Dorsal  Cortex for Core Flakes, Area 2, LA 84787 

Early Lcvcl 

Count 0 10-50 
Row Pct 
COlUJllrl PC1 

Fine I17 20 
77.0 13.2 
54.7 66.7 

Mcdium- ')7 10 
Coarsc 82.9  8.5 

45.3  40.0 

Colurrln 214 30 
'iota1 79.6 11.2 

Lale l,rvrl 

60-100 

IS 
0.9 

60 .0 

I o 
8.5 

40.0 

25 
9.3 

117 
43 .s 
- 
269 
100 .o 

0 10-50 60- I00 Ro W 

Total 

Fine 343 
66.6 
48.7 

30 I 
71.3 
SI .3 

704 
69.0 

20.0 
46.1 44.9 

219 
21.4 

Table 9.13. Material Texture by Dorsal Scar Count for Core Flakes, Area 2, LA 84787 

II Early I.evel 

COLIIlt 
Row Pct 
Column Pct 

Fine 152 
56.5 

117 
43.5 

269 
100.0 

II Latc Lcvcl 

I 68.3 I 29.3 I 2.3 I 50.4 
49.7  52.4 48.0 
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Table 9.14. Material Texture by Platform for Core Flakes, Area 2, LA 84787 

Early Lcvcl 

Count 
Row PC1 
Column  Pct 

Cortical 

I'inc 9 
5.9 

64.3 

column 14 1 1 1  
Tohl 5.2 41.3 

Late Level 

Finc 1 

46.6 14.3 

Mcdium- 39 6 
Coarse I 5:::: I 8::; 

Single Multi- Multi- Collapsed Crushed Abscnt Row 
Faccr, fwxt fiiIXl, Tola1 

Ahraded Abrdded 

5 I I  I 12 6 42 152 
3 .3  7.2 . I  1.9 3.9 21.6 56.5 

45 .s 57.9 so.0 80.0 50.0 4'). 4 

- ". - " . 

Table 9.15. Material l'exture by Portion for Core Flakes, Area 2, LA 84787 

Early Lcvcl 

c:oulll 

Colurnn PC1 
Row PC1 

Proximal Whole 

1:ine 15 21 
49.3 

72.4 56.8 
13.8 

Mediunl- X SI 
Coarsc 

27.6 43.2 
6.8  48.7 

column 
10.8 49.1 'lotal 
29 I32 

20.4 S6.S 
60.9 
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Table 9.16. Whole Core Flake Dimensions by Material Texture and Level 

MWII 
(711111) lion ( m m )  (mm) 
Range Standard Dcvia- 

Early  Lcvcl 

II Length 

II Fine (11 - 75) 

Mediurn-coarse 2-22 S 8 

I,ate Levcl 

Lenrlh 

Fino (11 = 212) 

Medium-coarse (n-  191) 

7-58 I 0 24 

7-74 12 31 

Mcdium-coarse 4-57 12 27 

Thickness 

1 1 1  4 I 2-33 II 
Medium-coarse 1-29 5 I O  
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with biface  production,  where increasingly 
thinner and weaker platforms are crushed or 
broken  in  reduction.  Overall biface  flakes WCI~C 

smaller than core  flakes. Biface flakes from both 
levels had a 16 m n  mean length  with a 7 Tlltll 

standard  deviation,  and a 5 t o  44 TIITII range. The 
mea11 width  was 14 mm with a standard  devia- 
tion of 5 mm and a 5 to 33 111111 range. Mean 
thickness was 3 1 n 1 n  with a 3 r n m  standard 
deviation and a 1 to 19 ~ n m  range. Restricted 
size distributions  are indicated by Student’s t- 
values fb r  f ine and mediulll-grained  materials 
that were significant a t  the .36 to .50 level.  This 
is expected for biracc manufacture, which was a 
planned and  controlled  activity where folmal 
tools were  produced  for specific  tasks. 

Cores. ‘I’hirty-six cores were recovered, 30 o f  
which came  from the  late  level and 6 came  from 
the early level (Table 9.17). A roughly equal 
mmbcr of cores  were  fine and medium to 
coarse-grained from  the late level. The early 
level cores  were equally  fine and medium to 
coarse-grained. Material texture  distribution  for 
cores i s  comparable to the debitage  distribution. 
The majority o f  (he  cores  from both levels were 
multidil-ectional with  fewer  numbers o f  unidirec- 
tional and bidirectional cores; only o n ~  tested 
cobble  was  recovered. Only two  cores  from the 
late level had more than 50 percent cortcx and 
IIOTW frorn the  early level had  more than SO 
percent  dorsal  cortex. ‘This suggests  that cores 
were intensively  worked and that  raw  material 
testing and early stage discard of cores was rare. 
The  dorsal  scar  counts  range from 1 to 1s. Only 
one  core  from the late level has  two  or fewer 
dorsal scars. This  distribution supports observa- 
tions about  reduction  stage  suggested by the 
dorsal  cortex data. Core  lengths 1-angc from 34 
t o  87 nlm,  widths  range  from 26 to 75 In, and 
thickness ranges from 14 to 55 m n .  Ninety-five 
perccllt o f  the cores  from both  levels fall within 
a 48 to 58 lnln long, 39 LO 48 Intn wide.  and 26 
to 34 mm thick I X T I ~ C .  This range  indicates that 
thc majority of cores  were small to nlcdium in 
size with a number  of small corcs rctlecting 
complete reduction of the raw rnarerial. All core 
attributes  strongly  point t o  intensive  reduction of 
raw material  resulling i n  cores with low dorsal 
cortex, high dorsal  scar  counts,  and srnall to 
rlledium size. 

Tools. Ten toed types  were identified  including 
utilized  debitage, a chopper, three hamner- 
stones,  two  end  scrapers, O T I ~  knife,  one undif- 

ferentiated hi face, and three projectile  points. 
Each tool class is described and  sumnarized. 

Utilized Debitage. One hundred  and twenty- 
three  pieces of utilized  debitage were  rccnvcrcd 
from  both levels. Since  only  five  utilized  flakes 
were  recovered frorn the lower  levels, they were 
combined with the late level assemblage.  Nine 
pieces o f  thc utilized debitage  had  two used 
edges, W J ~  had three utili.zcd edges,  and  the 
relnairldcr had one used edge. Edge  outlinus 
were  relatively  evenly distributed a ~ n o ~ l g  concave 
(11 = 40),  convex (11 = 41), and straight (11 = 

41). Edge  angles  range from 15 to X8 degrees. 
suggesting  that expedient  tools  were  produced fol- 
a  wide variety of tasks, including culling  or 
slicing and heavy-duty  scraping (Fig. 9.15). The 
rna-jority of the utilized edgc  angles  were within 
the 40 10 60  degree  range. A higher liccluency of 
wider cdgc  angles  suggests h a t  cxpedient tools 
wcrc also needed for light curtirlg or slrcing and 
heavy scraping or processing of coarse o r  hard 
materials. Table 9. I X shows the distribution o f  
major edge-wear classcs by edge  outline. Nol 
included i n  the [able are six edges that exhibit 
rounding (11 = I ) ,  battering (11 = 3), and a t x -  
sion ( n  = 2 ) .  Unidirectional  wear is the  most 
conmon and  was observed OTI 6% edges. Unidi- 
rectional and bidirectional  wear  occurred in 
roughly  the same  proportion on all edge  outlines. 
This  suggests that edge  outlines  were not  selected 
for specific tasks and that all outlines were usctl 
interchangeably.  One  minor  observation is that 
rounding is most commo11 on straight  edges, 
suggesting that straight edges  were used more 
often t o  cut  or incise harder  materials than 
concave or convex  edges. Edgc darnage was 
dominated by feather  fractures ar1d edge nib- 
Iding.  Feather  fractures  were  observed on 92 
edges.  Feather  fractures resull frorn early  stages 
of cutting and  scraping.  Their  abundance  indi- 
cates  that most of the tools  were used for a short 
time  and discarded.  The low occurrence of step 
fractures  and retouched or modified  edges  sug- 
gests  that  available raw material  was  sufficient 
for all expedient tool needs. 

Hammcrstones. Five harnmerstones were  recov- 
ered from b o t h  levels. All hammerstones  wcrc 
chcrt.  Three were fine  grained and two  were 
medium grained. They r a n g  i n  size from 56 to 
67 nun long by 39 t o  59 rnnl wide by 15 to 39 
nun  thick. All exhibit  battering  or  crushing (311 
one or  more  edges.  Four harnrnerstones were 
used first as cores, then as hamrnerstones, which 

262 Lus Cumpunas de Sarm Fc 



Table 9.17. Core Data, Area 2, LA 84787 

Curtcn I I I II 

= 
40 

20 Chcrl 

C:herl 

Chcrt 

Chert 

Chalcrdony 

Chert 

Chert 

Cherl 

Chert 

Chert 

Chert 

Chcrt 

Cherl 

Chert 

Chert 

Cherl 

Cherl 

Chert 

Chert 

Chert 

Chert 

Chert 

C'hert 

Chcrt 

Chert 

Chert 

Chert 

Chcrt 

Cherl 

Chert 

Chert 

Chert 
x 

Medium Multidirectional 

Medium Multidirectional 30 

0 15 1 52 

20 

20 Fine Mullidireclional + Fine Multidireclior~al 

Medium Multidircctional 

20 

I 0 

I 46 

8 69 

Multidircctional 0 14 I 50 Coassc 

40 

Fine I Multidircctional 

5 41 

9 52  

Fine 20 

0 

F i ne Multidirectional 20 

30 I I  I 43 Medium I Multidirectional 

Fil~e I Unidirectional 30 4 1 37 

Multidircctional 20 

30 

Medium 

Medium I Multidirectional 

90 + 1,inc  Multirlirrc~ior~al 

Fine Bidirectional 

I 0 7 I 45 

0 

hO 

Medium 30 

40 

5 S3 

0 Sh 

30 

1Jndiff Mcdium 0 

0 + Medium Unidirectional 

Fine Undiffcrcntiated 

60 

30 

Medium I Multidirectional 20 

0 

30 Fine  ~Jrliiifkrerlliated 

40 12 I 75 
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Table 9.18. LA 84787, Area 2, Utilized Debitage, Edge Outline by Wear  Pattern 

68 21 
53.5 21.2 

Kounding and Ronnding and Told 
linidirectinnal Bidircctionel 

is additional WidCTlCC of intensive use o f  raw 
materials.  Three  hammerstoncs were from  the 
main  part of the late level excavation  area.  The 
other  hanunerstones  wcrc from  Levels 5 and I0 
within tllc early  level. 

Pecking stone. PS 854-1 is a nodule of brown 
chert  that  exhibits heavy battering  along  both 
margins and at the  distal end. The marginal 
batlcring is lighter, suggesting that the edge was 
dulled. ‘Ihe distal end formed a point  that was 
heavily hattercd.  The  point allowed more preci- 
sion in aiming  the  tool. It is this more spccial- 
ized fnrm that separates it from the other 
ha~nmerslones. The  artifact measures 47 m 
long by 40 m n  wide by 20 mm thick. 

Core/chopper. FS 908 is a  bidirectional core 
that exhibits  step  fracturing  along one margin. It 
appears that core  flakes  were  removed froni the 
core until it was  exhausted. The edge was used 
as a chopping  or heavy-duty cutting  tool, indicat- 
ed by the cxtcnt of the wear. It  measures 53 nlm 

long by 45 mlm wide by 23 mm thick. 

End scrapers. Two  artifacts  were classified as 
end scrapers. FS 887-1 is a  piece of chert  angu- 
lar  debris with large retouch flakes removed 
from onc margin.  The  edge  exhibits  unidirec- 
tional scarring indicating that is was used for 
scraping. The scarring is extensive  and visible 
with the unaided eye.  This  scarring  might  have 
been caused by heavy  use on hard materials. It 
measures 45 nlm long by  37 Inm wide by 22 nlTll 
thick. 

FS 823-1 is a chcrt end scraper fragrnenl. It 
exhibits unirnarginal  retouch  and unidirectional 
wear along one edge. It measures 16 tmn long 
by 14 nun wide by 8 mm thick. 

Spokeshaves. Three  core  tlakes  and  two pieces 
of angular  debris  were  identified as spokeshaves. 
Four o f  the  artifacts  have a single notch that 
exhibited unidirectional wear (FS 857-1, FS 904- 
1,  FS 916-1, FS 861-1). A fifth  spokeshave (FS 
916) had  two notches on two different  edges. All 
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collected during  the testing phase (Fig.  9.18a, b). 
FS 1053 is an almost  complete  Jemez obsidi- 

an Arrni-jo-style projectile  point (Fig.   9 .18~) .  It 
has an elongated triangular blade with straight 
cdgcs. The edges are slightly serrated, which is 
a conmon  attribute of Arrni.io-style projectile 
points.  It  has  corner notches that  are relatively 
broad  and  shallow. The base is mostly missing, 
but it may havc bccn slightly  expanding. It 
measures 32 mm long by 17 n m  wide by 5 mm 
thick. 

FS 1062 is a complete Jemez  obsidian En 
Medio  or late  Anni-jo-style  projectile  point (Fig. 
9 .184 .  Tt has a short,  convex  edged, leaf-shaped 
blade. It has broad,  shallow,  side notches that 
are  inmediately  ahovc a concave base.  This 
projectile point was made  froni a smdl  to medi- 
un-sized  obsidian biface flake by bidil-cctionally 
relouchiq the margins. l t  measures 24 n11n long 
by 15 11m wide hy 3 nlm thick. 

FS !IO0 is a blade  fragment of an obsidian En 
Medio-slyle projectile point  recovered f?onl the 
surface strip i n  Grid  124N/81E  (Fig. 9.18~) .  The 
triangular bladc has convex  edges wit11 marginal 
and facial retouch scars.  The blade ends in 
shallow. hut moderately  broad  corner  notches. It 
measures  29 mm long by I!, n ~ m  wide by 5 fnnl 
thick.  The neck  width is I 1 n m .  

Ground Stone Arlijucls. Area 2 

A total of 29  ground  stonc  artifacts  were recov- 
ered from Area 2. They  included 14 metate 
fragments, 8 complete one-hand manos, 6 mano 
fragments, and a~1 undifferentiated fragment.  The 
ground stnnc was  primarily  recovered f r m  the 
late level in association with Features 3. 4, and 
5 .  

Four fragments  are f r o m  basin-shaped rnetates 
and 10 fragments  could not he assigned to a 
metate forni. ‘I’wo o f  the  basin  metate fragITlcTltS 
were quarlzite (FS 979 and FS 2049),  one frag- 
rnent was  quartzitic sandstone (FS 970), and one 
was indurated sandstonc (FS 2036). The undif- 
ferentiatcd  nictate fragments  also were  quartzite 
(n = 8 ) ,  quartzitic sandstone (TI = I ) ,  and mica 
schist (11 = I ) .  The material  type distribution 
suggests t h a t  at lcasl thrcc metates were discard- 
ed. Basin-shaped rnetalcs arc cornmonly found  on 
late Ardlaic pcriod sites and are associated  with 
seed or  nul  processing. 

Fourteeu ccmplclc or fragmentary  manos 
were  recovered. All  the manos are  quartzite. 
Table 9.19 shows the condilion  and dirnensions 

of all specimens. All TTMTIOS exhibil  evidence of 
grinding  or pecking on b o ~ h  surfaces.  Thc 
ground surfaces arc al I convcx.  Onc-hand mnos 
are typically  associated  with  basin-shaped Inetates 
on latc Archaic pcriod sites. 

A total of 855 chipped  stone  artifacts  were 
recovered from Area 3. Eight  artifact types were 
identified,  including  core and biface  flakes. 
angular  debris,  cores, and  bifaces. Seven materi- 
al types  included chert,  chalcedony,  silicified 
wood,  obsidian, basalt, quartzite,  and massive 
quartz.  The majority o f  the artifacts  were  recov- 
ered from an arc-shaped discard  area assc>ciakd 
with Feature 1 in the north pOI’tiOT1 o f  the exca- 
vation area. 

Lithic Raw Material Selection. The I-aw lnawri- 
al was  prcdorninantly  miscellancous chert  (Table 
9.20). Chalcedony and  quarlzilc  are well repre- 
senlcd and may occur i n  perccntages that reflect 
their  distribution within the main raw material 
sourcc. Obsidian and basalt arc obvious nonlocal 
raw  materials. Both may have  been  brought  from 
the Rio Cirande gravcl deposits. Hasalt is  abun- 
dant and was the primary raw malerial found on 
Cochiti area  prehistoric sites (Warren 1979b: 
Kemrer and Kernrer 1979). Basalt and obsidian 
o c c ~ ~ r  as biface tlakes and  bifaces i n  higher 
percentages than Lllc more locally availahlc  chert, 
quartzite,  and chalccclony. Raw material  texture 
occurs  as  fine and rnedium to coal-se grained. 
Mediunl LO coarse-grained materials  comprised 
57 percent of the  assemblagc.  Higher percentages 
of medium L o  coarse-grained material over  fine- 
grained raw material seems L o  be a common 
pattern for Las  Campanas assemblages.  which 
are  dominated by locally available raw  material 
(Table  9.21). 

Dchitage. Dehitage  from  cow  reduction  accounts 
for 87 percent of the  chipped  stonc  assemblage. 
Core  flakes  and  angular  debris  were  the  two 
most  common  artifact types.  There  is  approxi- 
mately the  same  ratio of core tlakes t o  angular 
debris foi- fine and medium to  coarse-grained 
materials. Biface flakes  are evenly distributed 
between fine  and rnedium t o  coarse-grained 
malerials.  This  suggests tililt fine  and medium  to 
coarse-grained  materials  were virtually  inter- 
changeable  for  the prehistoric  tlintknappcr. 
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Table 9.19. LA 84787, Area 2, Mano Characteristics 

Table 9.20. Material Type by Artifact Type, LA 84787, Area 3 
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Table 9.21. Material Texture by Artifact Type, LA 84787, Area 3 

Tablc 9.22. Core Flakes by Material Texture and 
Dorsal Cortex Percentage, LA 84787, Area 3 

Count 

C'olumn PC[ 
Total Row PC1 
Row (i0-100% 10-50% 0% 

Fine 231 13 44 I14 
75.3  

48.1 38.9 41 .% 
41.1 5.6  19.0 

Mediunli 
sx.9 4.2  20. x 74.0 Coarse 

331 14 69 148 

58.8 51.9 h l . 1  

Column 
100.0 4.8 20. I 75.1 Total 
562 21 I13 422 

Core tlake dorsal cortex percentages can be used 
to suggest reduction  stage. Seventy-five  percent 
of the  core flakes for all material textures lacked 
cortex.  High perccntages of noncortical  flakes 
result fro111 middle stage and late stage  reduction. 
A limited  range of early stage  reduclion is 
suggested by lhe 27 core  flakes that  had more 
than SO percent  dorsal  cortex ('l'able 9.22). Low 
counts of cortical tlakes indicate that raw materi- 
al was  brought tn the  site in a partly reduced 

2 
.2 

Bifacc 
La le 

S1ape - 
I 

100.0 
. 3  

form and cores were extensively  reduced on-site. 
The apparent focus on  middle  stage and late 

stage reduction is not strongly suppo~ted by the 
dorsal scar  counts (Table 9.23). Sixty-five  pcr- 
cent of the core  flakes  exhihitcd  two  or  fewer 
scars. This percentage can be contrasted with lhe 
Area I assemblage, which had 53 percent core 
flakes with three to five  dorsal  scars. The Area 
3 assemblage paltern  suggests  that lhe relation- 
ship between dorsal  cortex  percentages  and  dorsal 
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Table 9.23. Core Flakes by Material Tcxture and Dorsal Scar Counts, L A  84787, Area 3 

scars counts  is not a simple  correlation.  Late 
stage corc  reduction  is minimally  indicated by 
the eight core flakes that had  more than five 
dorsal  flake scars. 

Early or middle  stage  core reduclion is indi- 
cated by the 45 percent  of cortical  and  single- 
faceted plalronns  (Table 0.24). The limited 
amount  of  late stage  reduction  evidenced i l l  the 
dorsal  flake scar counts is supported hy the 
presence of low  counts of multifaceted and 
abraded  platform. LJnexpected arc the 40 per- 
cent of the core  flakes with missing platfolnls. 
High percentages o f  missing platforms  are usual- 
ly associated with late stage and biface reduction. 
Another indicator of eal-ly or middle  stage core 
reduction is the high  percentage of whole flakes 
(Table 9.25). Almost equal percentages o f  whole 
core tlakes  occur for holh material classes. This 
supports  the  intcrprctation that fine and medium 
to  coarse-grained materials  were  used i n  ~ S S C I I -  

lially  the same  manner. 
Whole core flake  dimensions indicate a 

pretiominarlcc of s~nal l  to mediurn-size debris. 
Corc flake  dimensions  arc presented i n  Table 
9.26. ‘I’he nlininlum  and  maximuln  dirnensions 
indicate thar srnall and  large  core  flakes were 
discardcd, while the  majority were  within the 20 
r o  39 m n  long by 20 to 39 m n  wide ranges. 

Rihce llakc attributes can be  compared with 
thc core  flakes. Hiface flakes  were almost equal- 
ly divided between  fine and medium to coarsc- 
grained  materials.  This is similar to  the  core 
flakes  and  the overall  assernblage. As expected, 
noncortical hi race tlakes account for all but three 
artifacts.  Three t o  five  dorsal scars  were  present 
on 50.5 percent of  the hiface flakes, which is 
higher  than  the  core  flakes.  However, the per- 
CeTltagc of biface flakes with fcwer  than  three 

dorsal scars is higher than expected (45 percent). 
This  suggests that biface  production may have 
focused on  early and middle  stage bifaces and 
preforms.  Thirty-eight hiface tlakes  were con-  
plctc,  while  20 were  proximal fragrnents, 3 were 
medial fragments. 13 were distal  fragments, and 
7 were lateral fragnlcnts.  Iligh perceniagcs of 
flake  fragments are expected f o r  biface produc- 
tion. Biface flakes wel-e snlaller than  core tlakcs. 
Biface flakes  had  a I t 3  mnl mean length with a 7 
Inm standard deviation,  and a 1 t o  35 m n  range. 
I’he mean width was IS n m  with a standard 
deviation of 5 1n1n and a 7 t o  30 nun  rangc. 
Mean  thickness  was 5 nlnl  with a 2 nun standard 
deviation  and a 2 to 9 m n  range. 

Cores. Thirteen  cores  were  recovered, of which 
12 were  chert and I was quartzite (‘Table 9.27). 
The majority  were o f  medium-graincc1~t~~-~rair~e~i rnaterial. 
All have less than 60 percent dorsal cortex  and 
2 t o  13 dorsal scars. Corc lengths range from 44 
to I l I mm, widths  range  fronl 38 to 78 111, and 
thicknesses range  from I7 t o  55 r n m .  ‘l3is broad 
size range  suggests that the raw material source 
contained a wide  size range o f  cobbles and 
nodules. ’The range  also  suggests that cores wel-e 
differentially reduced and that all raw materials 
were  not exhausted. All but one core  are  multidi- 
rectional.  Multidirectional cores  are a coml~loll 
by-product of core reduction that focuses on 
flake or expedient tool production. 

Tools. Six tool  types  were identified,  including 
utilized debitage,  choppers, pecking stones, 
biface, and a San Pedro-style  projectile  point. 
The  tools  are described below. 

Utilized Debitage. Twenty  pieces of utilized 
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Table 9.24. Core Flakes by Material Type and Platform Type, LA 84787, Area 3 

Table 9.25. Core Flakes by Material Type and Flake Portion, LA 84787, Area 3 

Table 9.26. Whole Core Flake Dimensions by Material Texture 

II Lcncth II 

" 

Fine 

Medium to coarsc 

I 1  22 I 12-74 12 29 

11 Fine 1 9 1  5 

12 3-32 6 
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Table 9.27. Core Attrihutes, LA 84787, Area 3 

Chcrt Medium Muliidirectional 60 13 38 

Chcrt Medium Muldirectional 30 6 54 

Chert Mcdium Ut~differentiated 0 2 60 

Cll1eI-l Medium Multidircctional 0 10 54 

Chcrt Medium Mullidirectional 0 9 43 
r 1 I I I 

Cherl Medium Multidirectio~~al 40 6 62 

Chert Mcdium Mullidirrctional 0 5 SI 

Chcrt Mecliurll Multidircctional 10 8 87 

11 Chert Medium Multidircctional 0 4 54 

Quart/ite Finc Multidirectional SO I I  1 1 1  

Chcrt Mediunl Multidircctio~ial 10 7 44 

debitage were identified.  Five of the  utilized 
debitage had  two  used edges  and the  remainder 
had OTIC used edge.  Edge  outlines were  relatively 
evenly distributed among concave (11 = 6), 
convex (11 = X ) ,  and straight (11 = 10). Edge 
angles  range  from  34  to  74  degrees, suggesting 
that the  core flakc tools were  produced for a 
wide  variety o f  tasks including cutting,  slicing, 
and  heavy-duty scraping  (Fig. 9.17). Unidirec- 
tional wear from scraping was  observed on 16 of 
the 25 edges. Bidirectional  wear  was observed  on 
13 edges.  Crescent  scars  combined with nibbling 
and fkather fractures  were visible on 16 of the 25 
edges. Visible edge  wear, including  nibbling and 
crescent scars, indicate early stages of edge 
attrition. Thc low percentage of utilized  debitage 
with two  or  more  edges  suggests that raw materi- 
als for  tool  production were abundant  and  the 
intensive use of raw  material was not  necessary. 

Uiface. FS 444 is a small obsidian ovate-shaped 
biface with a missing  tip and a missing tang. It 
is  umotched and  lacks  temporally diagnostic 
characteristics. It measures 20 tnm  long by 13 
~ I I  wide by 4 IIIIII thick.  This  appears  to be a 
finished product that was  brought  to  the site  and 
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discarded when a suitable  replacemenl  could be 
obtained. 

Prqjectile Point. FS 362 is a corner-notched Sa11 
Pedro-style  projectile point. It has shallow,  broad 
notches, and  a convex base  with  a direct stenl. 
Thc outline is convex-convex.  The  tip  is missing 
a11d appears to have  sustained an impact fracture. 
The projectile point  was made  from basalt, 
indicating  that it may have been brought from the 
Rio Grande  channel.  The  tip was broken  and it 
was disgarded O T ~  site  rather  than refurbished. 
San Pedro-style pro-jectile  points  were  tnade from 
800 B.C. to A.D. 400. They suggest a late 
Archaic  or Raskctmaker 11 period  occupation. 

Chopper. FS 442  is a red chert  core  flake with 
a single  edge  that  has  himarginal  retouch.  The 
edge  exhibits  step  fractures that were  formed by 
use  on  hard  material.  The  chopper  measures 70 
1m1 long by SO mm wide by 24 mnl thick. 

Ground Scone Artifacts, Areu 3 

Two  ground  stone  artifacts were recovered. FS 
322 was a complete  quartzite  one-hand  mano, 
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ground  and pecked on both sides. I t  measured 
123 ~ n m  long by 88 m n  wide by 48 mm  thick. 
FS 323 was a quartzitic sandstone ground slab 
fragment, lightly ground  on  one  surface. Both 
fragments  were recoverod  in  close  proximity to 
Feature 1 within the main discard  area  southwest 
of the  feature. 

Area 4, Ch@ped Stone Art[farts 

A total of 732  chipped  stone  artifacts were 
recovered from Area 4. Nine artifact  types  were 
identified including  core and  biface  flakes, 
angular  debris,  cores, a  uniface,  a cobble  tool, a 
reworked  tool,  and bifaces.  Seven  nlaterial  typcs 
were  found,  including  chert,  chalcedony, silici- 
fied wood,  obsidian,  basalt,  quartzite, and rhyo- 
lite. The  majority of the  artifacts were  recovered 
frcm an oval-shaped discard area located in the 
Ilorth-central  and western portions of the excava- 
t i o n  area. 

Lithic Raw Material Selection. The raw materi- 
al was predominantly miscellaneous chert  (Table 
9.28). Chalcedony is present  in  the  highest 
percentages  found i n  any of the  excavation  area 
asscrnblages. ‘Ihe Area 4 inhabitants may have 
exploitcd a  gravel source that  was higher in 
chalcedony  than  the  majority of the source  areas. 
The chalcedony and chert  appear to  have been 
used in the  same  manner based on the  similar 
percentages o f  core  and  biface  flakes  and  angular 
debris.  Obsidian, basalt, and  rhyolite  are  obvious 
nonlocal raw malcrials.  They may have been 
brought  from the Kio Grande gravel deposits. 
Basalt is  abundant  and was the  primary raw 
material found 011 Cochiti  area prehistoric sites 
(Warren 1079h; Kemrer and Ketnrer 1979). 
Basalt and obsidian biface flakes arid bifaces 
occur i n  higher percentages  than  the more locally 
availahle  chert,  quartzite,  and  chalcedony.  The 
rhyolite artifact  was an undifferentiated  biface. 
The nonlocal  materials and artifact  types  suggest 
that  a  curalcd  strategy was practiced on a  small 
scde by thc  area occupants. Haw material  texture 
occurs as fine and medium to coarse  grained 
(Table 9.29). Medium  to coarse-grained rnateri- 
als  comprised 56 percent o f  thc assemblage. 
Medium  to coarse-grained  material  percentages 
were higher than  fine-grained  raw material.  This 
seems t o  be a conlmon pattern for  Las Campanas 
assemblages, which are  dominated by  locally 
available raw material, 

Debitage. Debitage from core reduction accounts 
for 86 percent of the  chipped stone  assemblage. 
Core  flakes and angular  debris  were  the  two 
most common  artifact  types. ‘There i s  approxi- 
mately  the  satne ratio  of  core  tlakes  to  angular 
debris  for  fine  and nledium l o  coarse-grained 
nlatcrials. Biface flakes  are evenly dislribukd 
between fine  and nlediunl t o  coarse-grained 
materials.  This  suggests  that fine  and  tncrliunl to 
coarse-grained materials  wcrc virtually  inter- 
changeable for the prehistoric tlintk.napper. 

Core flake dorsal cortex  percentages can be 
used to suggest  reduction stage.  Seventy-three 
percent of the  core  tlakes for all material tex- 
tures  lacked cortex. High percentages of noncor- 
tical flakes result from middle stage and late 
stage reduction. A limited range of early  stage 
reduction is suggested by the 38 core  flakes  that 
had more than 50 percent  dorsal cortex  (Table 
9.30). Low counTs of cortical flakes indicate that 
raw  material  was brought to the  site in  a pal-tly 
reduced form  and that cores  were extensively 
reduced on-site. 

The apparent  focus on  middle  and late stage 
reduction is not strongly  supported by the  dorsal 
scar  counts  (Table 9.31). Sixty-eight percent o f  
the core  tlakes  exhibited  two  or  fewer  scars. 
This percentage  can be contrasted with  the Area 
1 assemblage, which had 53 percent  core  tlakes 
with three to five  dorsal  scars.  The  Area 4 
asselnblagc pattern, which is  similar  to  the  Area 
3 pattern,  suggests that  the relationship between 
dorsal cortex  percentages and dorsal  scars  counts 
is not a simple  correlation.  Late  stage  core 
reduction is minimally  indicated  by the six core 
tlakes with more than five dorsal flake scars. 

Early  or  middle  stage  core reduction is indi- 
cated by the  number of cortical and single-facet- 
ed  platfornls  (43 percent: Table  9.32). ‘I’he 
limited amount of late  stage reduction  evidenced 
in the dorsal  flake scar  counts  is  supported by 
the presence of low counls of nlultifaceted  and 
abraded  platforms.  IJnexpected ai-e thc  nurnber 
(44  percent) of core  flakes with  missing  plat- 
fornls. High percentages of missing  platforms  are 
usually associated  with  late stage  and  biface 
rcduction.  Another  indicator of early or middle 
stage core  reduction is high percentages of whole 
flakes (Table 0.33). Almost equal  percentages o f  
whole  core  tlakes  occur  for  both material  class- 
es.  This  supports the interpretation that fine and 
medium to  coarse-grained materials were used  in 
essentially the  same  manner. 

Whole core tlake  dimensions indicate  a 
predominance o f  small to  mediun-sized  debris. 
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Table 9.28. Material Type by Artifact Type, LA 84787, Area 4 

Table 9.29. Material Texture by Artifact Type, LA 84787, Area 4 



Table 9.30. Core Flakes, Material Texture by Dorsal Cortex Perccntage, LA 84787, hrca 4 

Table 9.31. Core Flakcs, Material Texture by Dorsal Scar Counts, LA 84787, Area 4 

Row PC t 

Pi nc 
69.8 

Medium1 
Coarsc 66.5 

ix. 1 

colutlln 315 
Total 67.9 

3 -5 

I_ - 
55 
29. I 
38.5 

88 
32.0 
61.5 

143 
3 0 . 8  - 

6 \ 464 
1.3 100.0 

Table 9.32. Core Flakcs, Material Texture by Platform Type, LA 84787, Area 4 

1 
. 2  

I S  
5.5  
50.0 

BO 
6.5  

I 

49 1 i44 31.0 1 'L 

2 3 19 5 Y I  18'1 
1 . 1  I .h 1 0 .  I 2.6 48.1 40.7 

33.3 5u.0 51.4 45.5 44.1 

4 3 18 6 115 275 
1.5 1 . 1  6.5 2.2 41.8 59.3 

66. 50.0 48.6 54.5 55 .8  

6 h 3 1  11 206 464 
1.3 1.3 8.0 2.4  44.4 100.0 
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Tahle 9.33. Core Flakes, Material Texture by Flakc Portion, L A  84787, Area  4 

Count 
rrlir~alt: Row F'cl 

I.ateral Disk11 Medial Proximal Whole Indctcr- 

COlUIIlJl PC1 

l'inc 16 55 30 26 59 3 
1.6 

39.0 42.6 47.6 43.3 36.6 30.0 
X.5 29.1 15.9 13.8 31.2 

Medi~~rnl  
9.1 26.9 12.0 12.4 37.1 2.5 Coarsc 

25 74 33 34 102 7 

70.0 61.0 57.4 52.4 56.7 63.4 

Column 
8 . 8  27.8 13.6 12.9 34.7 2 .2  Total 

41 129 63 60 161 1 0 

275 
59.3 

464 
100.0 

Table 9.34. Whole Coro Flake Dimensions by Material Texture 

Mcan Ral~ge Standard Dcvia- 
( 1 n t n )  (mm) tion (lllrn) 

I,rllglh 

Finc (11 = SO) 25 

Width 

12-73 13 33 Mediulv lo coarse (n = 102) 

10-53 1 0 

Fine 13-50 x 24 

Thickncss 
I I I I t l 

Core flake dimensions  are presented  in 'Table 
9.34. The  minimum and maximum dimensions 
indicate  that small and large  core flakes  were 
discarded, while the majority  were within the 20 
to 39 nu11 long by 20 to 39 I I U ~  wide ranges. A 
Student's t-tcst  between fine and mediurn-grained 
length,  width,  and thickness  showed  a  significant 
difference at the .01 lcvel for length  and width, 
but no significant difference  for thickness. Dif- 
ferences i n  length and width may reflect raw 
material  size 01' intensity of reduction of different 
material textures. 

Biface flake  attributes can he compared with 
the  core  flakes. Biface flakes  were  almost  equal- 
ly divided between fine  and medium to coarse- 
grained  materials. This is similar  to  the  core 
flakes  and  the overall  assemhlagc. As expected, 

noncortical biface  flakes  account for all but four 
artifacts. Biface flakes  with  three  to five dorsal 
scars  accounted Tor 34 percent o f  lhc assern- 
blage, which is  slightly  higher than  the core 
flakes. Biface flakes with fewer than three  dorsal 
scars is higher than  expectcd (66  percent).  This 
indicates  that biface  production may havc focused 
OIJ early and middle  stage  bifaces and prcfonns. 
Twcnty-four  biface flakes werc  complete,  while 
21 were  proxinlal fragments, 1 I were medial 
fragments, 13 were  distal fragments, and 4 were 
lateral fragments.  High  percentages of flake 
fragments  are expected for biface production. 
Biface flakes were srllallcr than core flakes. 
Biface flakes  had a 21 mm mean Icngth with a 6 
nlm standard  deviation, and  a 13 to 33 m n  
range. The mean width  was 16 nun with a 
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Table 9.35. Core attributes, L A  84787, Are I 4  

Width 
(rnlll) - 

37 

I 3  

65 

40 

47 

43 

42 32 21 X 9 3  

6 7 SO 2 10102 

SI 32 2 14lO3 

4s 24 2 15/93 

59 2x L 15/93 

standard  deviation of S fnm and an 8 to  26 n m  
range. Mean  thickness  was 4 mm with a 1 m n  
standard  deviation and  a 2 to 6 nlnl  range. 
Restricted size distributions  arc indicated by 
variances that are less  than 37. 

Cores. Fourteen  cores were recovered, of which 
11 were cllcrt and 3 were chalcedony  (Table 
9.3.5). Eight  cores were rlwdiurn to coarsc- 
grained material and six were fine  grained.  The 
tested cobble has 90 percent  dorsal cortex and 
the  remaining  cores  exhibit A0 percent or less 
dorsal cortex.  ‘lhe dorsal  scar counts range from 
3 to 11. Core length  ranged from 46 to  1 14 mn, 
width  ranged  lrorn  36 to 73 mnl, and thickness 
ranged  from  23 to SO nun. This broad size  range 
suggests that  the  raw  material source contained 
a wide  range o f  sizes of cobbles and  nodules. 
The  range  also  suggests that cores were  differen- 
tially  reduced and that all raw  materials  were not 
exhausted. All  but two  cores  are multidirectional. 
Multidirectional  cores  are a comnlon by-product 
of core reduction that focuses on  flake  or  expedi- 
ent tool production. 

Tools. Five  tool types were identified  including 
utilized  debitage, a chopper,  two pecking stoncs, 
and a biface.  Thc tmls  are described below. 

Utilized Debitage. Fifty-two  pieces of utilized 
debitage  were  identified.  Five  pieces of utilized 
debitage had two used edgcs,  one  had  three 
utilized edgcs,  and  the  remainder  had  one used 
edge.  Edge  outlines were  relatively evenly 
distributed among concave (n = 19). COTIVCX (n 
= 20). and straight (11 = 22). kdge angles  range 
from 38 to 7 3  degrees,  suggesting that the  core 
flake tools were  produced for a wide variety of 
tasks  including cutting,  slicing, and  heavy-duty 
scraping (b’ig. 9.17). The  twjority  ofthe utilized 
edge  angles were withirl the 45 to SS dcgrce 
range. Table 9.36 shows  the  distribution of edge 
wear  by edge  outline. Unidirectional wear is the 
most comnon and  was  observed on 38  edges. 
Llnidirectional and  bidirectiorlal wear  occun-ed in 
roughly  the same proportiotl for all edge  out- 
lines. This  suggests  that  edge  outlines  wcrc not 
selected for specific  tasks and  that  outlines  were 
used interchangeably.  Edge  damage  was  domi- 
nated by feather fractures and edge  nibbling. 
Feather fractures were  observed on all but six 
edges.  Feather  fractures result from  early  stages 
of cutting  and  scraping.  Their  abundance indi- 
cates  that  most of the tools were used for a short 
time and  discarded.  The low occurrence of step 
fractures  and retouched or  modified  edges sug- 
gests that available  raw  tnaterial was sufficient 
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Table 9.36. Utilized Debitage Edge Outline by Wear Pattern, LA 84787, Area 4 

for all expedient tool  needs. 

Hammerstone Flakes. Four 11amnerstone tlakes 
were  identified.  These  flakes were  scattered 
throughout  the  excavation  area. Thcy exhibit 
battering  along OTIC or  more IllargiTlS indicating 
I l l a t  thcy were  formerly attached to a hanlrner- 
slonc.  Three were  chert  and one was chalccdony. 
Thcsc  tlakes  exhibit low percentages of dorsal 
cortex  suggesting that the  hammerstones were 
initially  reduced as  cores. 

Spokeshave. FS 694 has two utilized  edges,  one 
o f  which is a  relouched  notch  that may have 
been  used  as  a spokeshave.  The  other  edge 
exhibits unidirectional  retouch  indicating that i t  
was used as a scraper.  The retouched notch has 
an edgc  angle of 65 degrees and exhibits multiple 
step fractures within 1hc notch. The slcp frac- 
tures  indicak that the notch was used for scrap- 
ing durable or hard material. The other re- 
touched edge has an  angle o f  80 degrees. ’I’he 
edge is rounded  and  exhihits step fractures, 
suggesting that is was used on a  hard  material. 

Drill. A late  stage biface was  retouched  along 
one end limning a sharp point that exhibits 
rotary wear.  ‘Ihe rotary  wear  resulted from usc 
of the  tool as a drill.  The drill  measures 26 nltn 
i n  length, 15 111111 in width, and 5 1 m n  in thick- 
ness. 

Knife. A tabular  piece of fine-grained  rhyolite 
was retouched  on both sides of one edgc. The 
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Total - 
19 
29.2 

20 
30.8 

4 
6 .2  

22 
3 3 3  

retouch is irregular  and moslly terminated in  step 
fractures.  The retouched edgc  was rough or 
jagged.  This  edge may have heen suitable for 
sawing  and cutting. ‘Ihe artifact measures 98 rnm 
long by 40 mtn wide by 8 m n  thick. 

Undifferentiated Biface Fragment. A medium- 
grained basalt artifact  exhihits bifacial flake 
scars. The artifact appears  to be  a middle  stage 
biface fragment.  but  cannot  be  positively iden- 
tifed fro111 the  fragment. It is  possible  that  the 
biface  was used as  a core and  tool as part of a 
curated strategy.  The hasalt is a nonlocal materi- 
al that is common  along the Rio Grandc. The 
artifact measures 32 mm I O T I ~  by 59 m n  widc by 
I I ~11111 thick. 

Ground Stone) Artifacts, Area 4 

A total o f  13 ground  stone  artifacts  were  rccov- 
ered from  Area 4. They included  six  metate 
fragments. four  complete  one-hand ~nanos, two 
mano  fragments,  and a  shaped  slab fragment. 
The  ground  stone was primarily collcentralcd  in 
three loci within  the excavation  area. 

The six metate fragments  are all from basin- 
shaped  metates. The fragrncnts were  made from 
lhrce material types indicating  that at least three 
metates  were used. The material types are  yuart- 
zitic sandstone, undifferentiated igneous,  and 
granite.  The  fragments tend to  be STnall ranging 
from 1 0 0  to 176 mm long. Basin-shaped  rnetates 



Table 9.37. L A  84787, Area 4, Mano Characteristics 

are  comlmnly associated  with  seed or nut pro- 
cessing. 

Six  cornplete or  fragmentary lnanos  were 
recovered.  Table  9.37  shows  the  dimensions and 
material types  for all specimens. All nlanos 
exhibit  evidence of grinding  or pecking on both 
surfaces.  The  ground surfaces arc all convex. 
One-hand tnanos are typically  associated  with 
hasin-shaped rnctates on late Archaic  period 
sites. 

Rcsearch Questions 

Research questions for LA 84787 focused on 
chronology,  occupation  history, and  subsistence. 
Testing indicated the presencc of four spatially 
discrete  late  Archaic  period  con~poncnts, Areas 
I to 4.  Similarity i n  artifact  distributions  and the 
dates derived frorn the  three  surface projectile 
points suggested the  occupations  occurred be- 
tween I800 l3.C'. and A.D.  400.  Testing could 
not deternine the occupation sequence,  hut 
projectile  point  dates suggested  that the earliest 
occupation  occurred at  Area 2 .  The artifact 
assemblages from Areas 1-4  resembled  limited 
base camp  or  multiple occupation limited activity 
sites.  The research questions will be addressed 
and, when appropriate, Areas  1-4  will be c o n  
pared. 

Chronology 

LA 84787  occupations  were assigned to the late 
Archaic  period, 1800 B.C. to A.D. I based on 
temporally diagnostic projectile points recovered 
from  the  surface  during tcst excavations. Four 
occupation  areas were identified,  which were 

expected to  allow an assessment of occupation 
periodicity and Its relationship to mvironrnenral 
conditions between 400 B.C. and A.D.  400. 
Expectations were that excavation  would  yield 
contexts with charcoal samples that could bc 
radiocal-bon dated or that obsidian  hydration 
dating would  be possible.  Excavations yielded no 
charcoal samples that could be used  for  radiocar- 
bon  dating. Burned features  contained  mixed fill 
that  was  charcoal stained  but charcoal poor. 
Suitable obsidian  was only  ohtained from  deep, 
disturbed  contexts within  the early level of Area 
2 .  Therefore, the occupation sequence and 
periodicity  could  not be addressed by the  excava- 
tion.  Two  more  pmjectile  points  were recovered 
from Area 2 excavation providing a general 
chronological  measure, but the  general  lack of 
projectile points from  other  contexts  limits  their 
utility for  assigning  date  ranges  or a sequence to 
the  occupation of Areas 1-4. 

As described  in  the Area 2 ,  Chipped  Stone 
section,  two projectile points  were  recovered 
from stratigraphically different  contexts.  The 
projectile points  were of the  Armijo and early En 
Medio  styles. FS 1053 is an alrnost complete 
Jemez obsidian Arrr~i-jn  style projectile  point. 
Annijo  style  projectile  points were  associated 
with Armi.io phase  sites and  cultural  materials  of 
theOsharaTradition(1rwin-Williarns 1973:9-11). 
The  Armijo phase is dated  between 1800 B.C. 
and 800 H.C. Currently, there are no suhdivi- 
sions bctwccn early  and  late  Armijo  sites, though 
the co-occurrence of Almijo and En  Medio-style 
projectile  points might  indicate a transitianal 
period  between thc two phases.  LA 54751 is a 
late Archaic  period site with  pit  structures  and 
associated features  and Arrnijo and  En  Medio 
style projectile  point  fragments (Schrnader 1994: 
77). Associated  radiocarbon dates  range  from 
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1870 to X 0 0  B.C. This  site may be a11 example 
of a transition  from  Armijo to En Medio phases. 
Unforh~natcly. the date  range is to broad t o  aid 
in refining the Area 2 occupation. 

TWO projectile  points that date to the end of 
the Armijo phase or early En Medio phase  were 
recovered frcnn the surface. Or~c pro~jectile point 
is similar  to the San Pedro projectile  point  style 
often associated  with the Cochise  Culture (Sayles 
1083; Dick 1965). The style  could  be assigl-lcd to 
the Armijo  phase of the  Oshara  tradition. A 
similar  example is showll in Irwin-Williams 
(1973, fig.  Sd). The second  projectile point is 
similar L o  (he Augustin  slylc of the San Pedro 
stage of the Cochise  Culture. 'This slyle is n o t  
well dated.  but i s  associated  with  sites  with 
cultural  deposits that date from 1 I00 to 600 B.C. 
(Dick 1965). A similar  example is shown in 
IrwiwWilliarns (1973, fig. 6e). This style is 
associated  with E11 Medio phase sites which 
temporally  would  place it at thc late end of the 
span suggested for Augustin  slylc points  from the 
Albuquerque and Socorro  districts. Varicty in 
prtjectile  point styles may retlect manufacture 
during a period of changing styles.  The cu- 
occurrence of the San Pcdro  and Augustin-style 
points with an En Medio-style projectile  point 
from the late level of Area 2 suggests that the 
late  level  may date  to the 1100 to 600 H.C. 
period  suggested for Augustin style projectile 
poiuts. 

One temporally  diagnostic projectile point was 
recovered  frorn  Area 3 .  FS 362 was a corller- 
notched  San Pedro style projectile point. Sa11 
Pedro-style points were made from X00 B.C. to 
A.D. 400, and arc  contemporancous with  the En 
Mcdio phase of the Oshal-a Tradition.  This 
projectile point is stylistically similar to  [he Sat1 
Pedro pro-jectile poirlt recovered frorn Area 2. 
'This similarity illdicates  that Area 3 and  thc late 
level of Area 7, are r ~ ~ ~ g l ~ l y  contelnporarletlus 
withill the 1.200 ycar span. Unfortunately, 
further rcfinemenr of the date range is not posss1- 
h k .  

I n  summary,  the  LA X4787 occupations 
occurred  during lhc late Archaic  period. Occur- 
rence of temporally  and stylislically different 
projectile points rnay indicate occupation  during 
the  transition  from  Annijo to En Medio  phases, 
I100 t o  600 B.C. The  wider variety of pro.jectile 
point  styles may reflect  tnovement from the  south 
t o  the north by Cochise  populations  or  exchange 
or functional  and  stylistic  infonllation between 
populations  in an area  that was becorning nwre 
densely populated after 1200 B.C. 

Discrete spatial distribution of the  four  artifact 
concentrations. Areas 1-4, evidences at least four 
occupation episodes at I ,A 84787.  Ilow many 
probable episodes  are  represented by the four 
artifact concentrations?  This questioll can be 
addressed by examining the artifact distl-ihutions 
within  each concentralion.  Artifact  distributions 
include the overall artifact density pattern  and  the 
spatial distribution of temporally or futlctionally 
diagnostic  anitacts.  Functionally  diagnostic 
artifacts that served as site furniture may bc 
strong  indicators of occupation  episodes. S i k  
furniture is left behind because it is not portable 
and  is less likely to be affected by erosion. 
deflation,  or post-abandollllerIt disturbance 
(Binford I970:27  1-272). Site furniture rnay have 
been recycled or salvaged.  resulting in transport 
off-site  or no new silc  fi~rnjture bcirlg added  to 
an  assernblage by subsequent occupations. 

Artifact  density  isopleth  maps were generated 
for each area.  These maps arc  shown as Figures 
9.19-4.22). The Area I map shows a  fairly even, 
low  frcqucncy distribution of chipped stone, 
which is reflected  in the  low  density per m i l  
area of 2.47. An  arc-pattern distribution is 
weakly  suggested by the  elongated distribution 
extcnding diagorlally from  Grids 12 I N/39B to 
I 17Ni37E.  The  arc pattern was typical of the 
late  Archaic pcriod singlc  occupation components 
from Cochiti Reservoir  (Camilli  1970; (hplTlaTI 
1979). The  single  concentration and the evenly 
distributed scatter  suggest  that  Area 1 resulted 
froin a single  occupation  episode. 

Area 2 represented the most complex  occupa- 
tion and i s  the most difficult  to  interpret.  'lhe 
intensity. length. and cornplexity o f  the occupi~- 
tion is indicated by a relatively high  artifact 
density of 8.6  for  the  late level. 'I'hc density map 
shows a high densily area surrounding and 
including Features 3. 4. and S (which  is  within 
Feature 4). Within this area  are  two sorncwhat 
linear distributions of metate  fragl-ncnts, wholc 
and  fragmentary manos,  and  cores.  The  djstrihu- 
h T 1  of the  cores and the Illelate fraglllents to the 
north and south of the  features suggest at least 
two occupations.  The high  density area overlaps 
so that specific distributicon patterns cannot be 
separated  into occupation cornponellts. This  high 
density artifact  concentration conlbined with 
faciliries that are  tightly spaced suggests that 
Area 2 was reused hy the same group  over a 
short period, such a generation.  The  extensive 
distribution of the general  scatter  suggests  that 
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more than two  occupations  occurred, but that 
they are masked by the heavier  artifact concen- 
tration. 

Area  3 is  similar  to Area I and the general 
scatter  from Area 2 because i t  is mainly  a  spa- 
tially extensive low frequency scatter. Area 3 has 
an artifact density of 6.24, which is between 
Area I and 2 .  The  north half of Area 3 does 
exhibit a patterned distribution focused around 
Feature I .  The density  plot shows a  diagonal or 
arc-pattern distribution to the southwest of 
Feature 1. South of this concentration  the  artifact 
counts  drop  dramatically, though a low density 
site scatter  was  encountered  throughout the area. 
No ground  stone  was piece-plo1ted, but  the 
whole  mano  and the  metate  fragment  were 
recovered  near Fcaturc 1 .  Most of the  cores 
shown in Figure 9.21 cluster within  the main 
concentration associated  with Feature 1 . This 
clustered distribution  of  chipped  stone  debitage, 
cores, and ground  stone indicate a single occupa- 
tion.  The low  density scatter  outside the  concen- 
tration  represent  a distribution halo that results 
from  post-abandonment processes. 

Area  4 is a  spatially extensive  artifact scatter 
with two rnain concentrations.  The occupation 
intensity is similar  to  Areas 2 and 3 as indicated 
by an  artifact dctlsity of  5.27.  The  concentration 
in the  southern  portion  of Area 4 is similar in 
distribution  to Area 2 with  a  high  density con- 
centration  covering a 64-sq-tn area  with two  or 
three  clusters and rnetates, manos, and cores 
associated. No feature was exposed in this area, 
but the frcqucrlcy of ground  stone and  range of 
debitage suggest  a similar type of occupation. 
The  concentration i n  the north  portion o f  Area 2 
exhibits  tight  clustcring between  2 ~nanos, Fca- 
ture 2, and an artifact  cluster.  Unfortunately, 
more  area  around this cluster was not exposed so 
that its full  shape  is  unknown.  Ilowever,  the 
clustering o f  ground  stone and the feature mor- 
phology  suggest a ~ ]  occupation  similar  to Area 3. 
The  artifact spatial distribution  for Area  4 indi- 
cates  at  least  two occupation  episodes  occurred. 

In  summary.  the spatial distribution data for 
Areas 1-4 indicate  lhat at least six  occupation 
episodes account for  the artifact clustering. Areas 
1-4 were  separated by a  dispersed  artifact  scatter 
and two  areas, 5 and  6  were not included i n  the 
data recovery effbrt. ‘Therefore, nlore than six 
episodes  contributed to the site  formation  and 
artifact  distribution. The importance of identify- 
ing episodes  is that the intensity  and duration of 
the occupations  can  be  investigated.  Latc Archaic 
occupation  components  can be compared with 

other  site types from within  the Santa Fc arca 
contributing  to a more meaningful intcrprctation 
of late Archaic period  behavior. 

Site Function 

Site function  can  be  examined using artifact 
assemblage and  attribute  frequencies,  artifact and 
feature spatial relationships,  and  feature mor- 
phology. Areas 1-4  exhibit a  relnarkable consis- 
tency i n  artifact attribute  distributions, but have 
subtle differences i n  artifact  diversity.  density, 
and distribution that suggest  functional  or bchav- 
ioral differences. 

The most abundant  indicator of site  function 
are the lithic  artifacts and the technological 
organization  that they represent.  Areas 1-4 can 
be compared  from the  perspective of  technologi- 
cal organization  as  indicators o f  the range of 
activities that occurred. 

Strong  similarities  exist i n  Areas 1-4 raw 
tnatcrial  selection and  use. A chi-square test for 
homogeneity  was  conducted by combining  the 
local raw  material types,  chert,  chalcedony. 
silicified wood,  quartzite, and nonlocal  nlalcrial 
types, obsidian,  basalt,  rhyolite,  and  comparing 
their  distribution by area.  For 4 degrees o f  
freedom  at  the .01 significance  level the critical 
value is  13.2767.  The  chi-value  obtained in the 
test  was 14.44044, indicatillg  that there  was a 
significant difference in malcrial type  distribution 
by area.  The  adjusted residuals show JIO cell 
contributing significantly  at  the .01 level, but i t  
should  be noted that Area 2, early Icvcl, and 
Area 3 corltributc more than one-halr the total 
critical  value.  Area 2, early level, has more  than 
expected  nonlocal  material and Area 3 has  less 
than expected  nonlocal tnalcrial.  The  patterns  are 
subtle, but they do indicate slight  differences in 
raw material procurement o r  reduction. 

The strongest similarity  is  the  predoniinance 
of local  raw material.  Chert  is  the  mosl  common 
i n  all areas  comprising 71 to X8 percent of the 
raw material. These  percentages reflect the 
abundance of chert in the raw material source. 
However,  later  Pueblo period sites do occasion- 
ally exhibit  higher  percentages of  quartzite 
indicating that quartzite was also  available in 
abundance.  The  difference in Archaic  and  Pueblo 
raw material  selection tnay reflect  technological 
requirements,  altl~ough thcre is a strong terldency 
toward core reduction in Las  Campanas assem- 
blages rcgardless of time. Among Areas  1-4 
there arc  tninor  differences i n  the secondary raw 
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lnaterial typcs. Arca 1 is unique because  quartz- 
ite is the  second TllOSt abundant raw material. 
Arca 2,  early level, had alrnost equal  percentages 
of chalcedony and quartzite. Area 3 had almost 
equal percentages  of chalcedony and  basalt. Area 
2 ,  late level, and Area 4 have chalcedony  as the 
second  most  abundant raw material.  The differ- 
el~ces  among the areas may reflect different 
foraging  routines  resulting in use of sources  with 
variable  rrequencies of secondary raw materials. 
Typically, the secondary raw materials other than 
quartzite tend to have slightly  higher percentages 
of biface  flakes than chert  indicating there may 
be limited  raw  material  selection for specific tool 
production. 

Technological  organization can  be  examined 
with  core flake dorsal  scar  percentage and dorsal 
scar  counts  as  indicators of the form in which 
raw material  was brought to the site, reduction 
stage,  and gerlcral intensity of reduction. I’attcrns 
exhibited i n  dorsal  scar percentage and dorsal 
scar  counts  can  be checked  against other less 
powerful  indicators such as  flake platform type 
and flake  portion. 

Dorsal co~tex  percentages were  combined into 
three  ranges: no cortex, 10 to SO percent  cortex. 
and 60 percent or greater  cortex. Review of the 
Areas 1-4 material texture by dorsal  cortex  tables 
shows  similar percentages of the dorsal cclrtex 
classes by rnalcrial texture. ‘The material  tcxture 
groups,  fine  and lnediurrl t o  coarse, can  be 
combined,  and Areas  1-4  can be examined for 
significant differences in dorsal cortex distribu- 
tions.  A chi-square test  was  conductcd  with the 
null hypothesis of n o  significant difference in 
dorsal cortex  frequency by area.  The critical 
value  at  the .01 significance level for 8 degrees 
of rreedom is 20.092.  The obtained chi-square 
value  was 36.64892 resulting in rejection of the 
null hypothesis indicating  significant difference in 
dorsal cortex percentage distribution.  The ad.just- 
ed residuals  show that only  Area 4 had  close to 
expected values for all dorsal  cortex classes 
(‘Table 9.38). Area I and Area 2, late level,  had 
less  than  expected and Area 2 ,  early  level,  had 
greater than expected 0 cortex  frequencies. Area 
1 had greater than  expected 10 to SO percent 
dorsal  cortex  and Area 2,  early  level, had less 
than  expected 10 to SO percent  dorsal cortex. 
Only  Area 3 had  lower than expected 60  to 100 
percent frequencies.  The strotlgcst  patterns are  in 
Area I and Area 2 ,  early level. with Area 1 
exhibiting  more  early  or  middle stage  reduction 
and Area 2, early  level,  showing a strong, focus 
011 middle  or late stage  reduction. ‘The lower 

frequency in Area 4, 60 to  100 pcrccllt dorsal 
cortex,  is also an indicalor o f  Tnorc late stage 
reduction. In general the  patterns  are not strong 
and the low chi-square  value,  although statistical- 
ly significant,  suggests that differences  that relate 
to technological behavior may be lninimal. 

13orsal scat counts were  cornpared among 
Areas 1-4 by testing  for a statistically significant 
difference in dorsal scar count distributions.  ‘Ihe 
riull hypothesis  was that dorsal  scar  counts f i x  all 
areas were  similar. A  5-by-3 chi-squarc  contin- 
gency  table  was constructed  and had X degrees of 
freedom  and a  critical  valuc o f  20.0902 at the 
.(I1 significance level.  The cornputed chi-square 
value  was 107.7147, which  rejects the null 
hypothesis.  There  are statistically  significant 
differences ill dorsal  scar  count  distributions 
(Table  9.39).  Examination of the ad,justed residu- 
als shows that  Area 2, late level, Area 3 ,  and 
Area 4 were very similar  with no adjusted  resid- 
uals above 2.58 (significant at the . O I  level). 
Area 1 and Area 2,  early  level,  contribute i n  a 
highly disproportionate  manner.  Arca 1 had 
much higher than  expected 3-5 and greater than 
6 dorsal scars, and lower than  expected 0-2 
dorsal scars, while  Area 2 ,  early level, had mort 
than  expected 0-2 dorsal scars and  lower  tha~1 
expected 3-5 dorsal  scars.  This  patterning  sug- 
gests a similar intensity of core  reduction  for 
Area 2 ,  late  level, Area 3. and Area 4. Area I 
had Inore core  flakes with high flake  scar  counts 
suggesting  that more late  stage  reduction oc- 
curred,  perhaps indicating a focus on hunting  or 
formal  tool production. Arca 2,  early  level,  had 
more core  flakes  exhibiting early stage  reduction, 
which  does  no^ coincide with  its higher than 
expected dorsal cortex percentages. This  dc~llo~l- 
strates that sometimes  alnbigunus results are 
derived  from dorsal scar counts. 

Core  flake  platform types from all areas  are 
dominated by cortical  and single-Faceted plat- 
forms that display low incidenccs of preparation. 
Missing  platforms  are  the other abundant  catego- 
ries. High percentages of broken platforms result 
from hard-hanmer reduction o f  progressively 
thinner  flakes  (Crabtree  1972;  Moore  1994). 
This  occurs as the reduction  sequence progresses 
from  decortication to core  exhaustion.  This 
assumption can be tested  by comparing platrorrn 
typcs with  core  flake  thickness.  This  pattern  is 
apparent in the  LA  84787  assemblage  for all 
areas. Thin (1-5 ~ n m  thick)  core  flakes  dominate 
all areas,  comprising 44 percent  of  the total 
assemblage. Thin  broken core flakcs account  for 
percentages  equal to or  more than whole thin 



Table 9.38. LA 84787, Chi-Square Contingency Table for Core  Flake Dorsal Cortex by Area 

Count 
Expected 
Adiusted Residual 
Expected 
Acijusted Residual 

Area I 

Arca 2. 
Early Level 

Area 2, 
Late I.evcl 

Area 3 

Area 4 

Total 

Area I I I  I17 
23 10 

3.02 .49 

3 0 25 269 
54 '2 
-3.81 .Y 1 

219 98 1021 
203 83 

I ,h4 2.17 

I I  I17 
23 10 

3.02 .49 

3 0 25 269 
54 '2 
-3.81 .Y 1 

219 98 1021 
203 83 

I ,h4 2.17 

70 
x4 
-2.98 

70 
x4 
-2.98 

Arca 2. 
Early Level 

214 
193 

2.9s 

214 
193 

2.9s 

Area 2, 
Late I.evcl 

704 
734 

- 2 . 1 ~  

704 
734 

- 2 . 1 ~  

422 
404 

I .90 

a40 
334 

.72 

7%) 

Tablc 9.39. LA 84787, Core Flake Dorsal Scar Counts hy Area 

3-5 "7q-q -7 55 5.60 

218 
1 x2 

4.95 -S .00 

Totals 6 +  
Expccted 
Adjusted Residual 

Area I 

Area 2,  
Early Level 

Arca ? >  
I Alt' Lcvrl 

I I - 
117 

- 
I ?  
37 
6.34 

Area I I 
6 
h 
-.17 

269 

1021 

562 

464 

2433 

218 4s 6 

4.95 -S .00 -.17 

Area 2,  
Early Level 

708 I 288 1 ;;,18 
692 305 

1.44 - 1  .s3 

Arca ? >  
I Alt' Lcvrl 692 305 

1.44 - 1  .s3 

-1.70 

1 1  
-1.71 

143 
139 

.4Y 

3 1s 
314 

-00 
I 

1750 484 I 99 

Estates V, Units 2 and 3 Excavations 285 



core  flakes.  Conversely, the  thick core  flakes 
from all areas  (thicker than  10 rnrn) have  higher 
proportions o f  whole t o  broken  specirncns. This 
suggests that for all areas hard hamrncr pcrcus- 
sion  was  used i n  early to late stage reduction. 
This  would be expected from a  technology 
geared to reducing  relatively abundant local raw 
n~atcrial  for the purpose of producing  durable 
core flakes that are used  as tools. 

The  core  tlake data show a  technological 
organization  geared  to  middle  to  late stage core 
rcduction.  Characteristics of early stage rcduc- 
tion are  present,  but in the  minority in all cases. 
Middle and  late stage  core reduction are indicat- 
ed by high percentages of thin to rncdiurn thick- 
ness core  flakes, high  percentages o f  noncortical 
core flakes, and a positive  relationship between 
core  flake  thickness and platform  type. These 
patterns are  strong for all areas, suggesting  that 
lithic technology was  organized  to  support a 
sinlilar  range o f  activities.  Production of corc 
tlakes t o  he uscd as  tools  or  manuports is indica- 
tive of generalized  subsistence  strategies that 
would be expected for base camp and limited 
base camp  occupations. 

The  core  flake  data  exhibit  strong similarities 
among all areas.  These  similarities suggest that 
similar  types  of  activities  occurred, but for 
different  durations  or  for repeated occupations. 
The  proportions of debitage  to  tools  and  other 
nondebitage  artifacts may provide additional 
information on site funclion and activities. 

‘I’he artifact  assemblages can  be  collapsed into 
general  functional categories of core rcduction 
debris,  cores,  tools  and t o o l  production  debris, 
and  ground  stonc  artifacts.  The frequencics o f  
these different classes  can  be compared  across 
arcas for differences that may relate to site 
function.  Table  9.40  shows the frequencies by 
artifact  class by area and the chi-square expected 
values and  the ad-jusled residuals.  The chi-square 
test  with 9 degrees  of  freedom and  a  critical 
value of 21.666 at the .01 significance level 
rejected the null hypothesis of no significant 
difference in artifact  class by area  with a chi- 
square  value of 30.84934. Areas 3 and 4, which 
represent  one  or  two  occupation  cpisodes  contrib- 
ute  the most to  the significant  value.  Area 3 had 
higher than cxpected debitage  and  lower than 
expected ground  stone. Area 4 had  higher than 
expected  debitage  and  lower than  expected tools. 
‘These differences  cannot be unambiguously 
explained, hut i t  does  appear that on-site process- 
ing may have been  a more importarlt activity  at 
Area 4. Core reduction and  lower tool produc- 

tion  and use occurred at Area 3 .  Areas I and 2 
seen1 to  show  an  even  mix of tool use and  pro- 
duction, plant processing,  and  core  reduction. 
None  of  the  areas show a inverse  relationship 
with evidence of more plant  processing and  less 
evidence of tool use and production.  The  moder- 
ate differences  between  the  areas  suggest that the 
areas had similar  functions  within  the late Archa- 
ic period subsistence organization. 

Site function may also he derived  from fea- 
ture  morphology  and  ethnnhotat~ical and faunal 
remains.  Ethnobotanical  and  faunal remains  are 
sparse to nonexistent from all areas.  The  faunal 
remains retlect a reliance  on rnamrnals of all 
sizes,  though the low frequencies  make i t  impos- 
sible to dctcnnine if one species  was  selcctcd 
over  another.  The shattered and burned condition 
of the bone is typical of late Archaic  population 
processing strategy.  The  absence  of  abundant 
faunal  remains  indicates that hunting  did not 
contribute greatly to subsistence. 

Ethnobotanical remains  were  sparse  to  nonex- 
istent. N o  economic plan1 species remains  were 
found  within [he  hearths. (bund stonc  artifacts 
rucovered from all areas  show that plant  process- 
ing did  occur, only the sccds or plant  parts did 
not  preserve i n  the hearths. 

The thermal  features from  Areas 2. 3,  and 4 
suggest  different uses for  fire. The Area 3 and 4 
hearths were small and relatively deep i n  propor- 
tion  to  diameter.  These  features  are  interpreted 
as  heating fires  rather than  large-scale roasting  or 
processing pits.  They may have been used to 
makc coals  or  embers fol- processing, but no 
large-scale  processing or meat cooking  occurred 
within  them.  The  two  oblong  features froin Area 
2 are  larger and may have acconlnmdatcd larger 
scale  plant  processing or cooking.  The  concentra- 
tion of ground  stone  implements  around these 
features  supports this observation. The larger 
size of the  Area 2 features indicate a n  occupation 
when plant  parts and  seeds  were  available  for 
processing.  Perhaps plant processing and con- 
sumption  contributed  more t o  the subsistence 
regimen o f  the  Area 2 residents. 

What was the  site  function? The preceding 
analyses demonstrate  the  remarkable  consistcncy 
in the  artifact  frequency and  distribution  patterns 
across the sites and  the  difficulty in using 
chipped and  ground  stonc as the  main  indicator 
of subsistence  strategy.  Differences i n  distribu- 
tion and  frequency exist as do differences in 
hearth morphology.  However, these differences 
are not so dramatic as to indicate  a change in 
subsistence  focus or  different  occupation  seasons. 
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J I ~  [act, the  consistency  seen i n  the LA 84787 
asscrnblages  speaks to  the  remarkable persistence 
and conservatism in the late Archaic  subsistence 
practice and  organization. 

the draw. Pilion and  juniper  were  abundant  on 
the  slope  and riclgc top. 

Pre- and Post-Excavation Dcscription 

LA 84793 

Setting 

The  site was at the base of a southeast-racing 
ridge  slope  ahovc a wide, grassy draw that 
drains to thc snuth into  the north  floodplain of 
the Arroyo C‘alahasas. The gentle slope is cut by 
a shallow clraillagc that has  scattered the pot- 
sherds dowmlope f rom Feature 1 .  The site 
elevation is 2,050 In (6,725 ft) .  Feature 1 was 
locatcd on [he slope  helow the broad ridge top, 
which may have shcltcrcd it from dil-ect wind. 

‘I’he soil  was of the Panky-Pojoayuc associa- 
tion.  rolling. The gentlc  slope  was deflated and 
had a  thin  ruantle of the A I  horizon.  Feature 1 
was excavated through  the  lower limit of the Al  
horizon into the H I  horizon of a Panky fine 
sandy  loam component of the  association.  Gravel 
was abundanl on Ihc surface and cobble c011cen- 
trations were  visible i n  the shallow  drainages. 

'rile vegetative cover  on the broad  ridge  top 
was  a moderate t o  dcnsc cover of grama grass 
and  rabbitbrush.  The  gentle  slope  had a sparsc t o  
moderate  ground  cover including grasses, yucca, 
prickly pear cactus, and chamisa in  the bottom of 

LA 84793 was originally recordcd by SAC as a 
nlulticolllpollent, dispersed sherd  and lithic 
a r t i t k t  scatter  with two cl~cckdams and c)ne 
concentration of  artifacts  (Scheick and Viklund 
1991:28-29). AI-chacological testing by OAS in 
1993 revealed  three artifact  concentrations.  Areas 
2 and 3 wcrc a sherd  and lithic concentration  and 
lithic concentration,  respectively. Based oil the 
testing results, 110 further archaeological  excava- 
tion was rccorrmended 01- rcquired i n  those 

Area 1 consisted o f  an activity area with  a 
sherd  concentration  represented hy ow partial 
bowl associated with a partly excavated thermal 
feature. Partial  excavation o f  Feature I revealed 
a shallow, steep-sidcd pit with a small alnount of 
interior, fire-cracked cobbles  and associated  fire- 
cracked rock.  The she& wel-e Sarlta Fe Black- 
on-white  pottery, which  was  the co~nmon pottery 
type  at Pindi  Pueblo (1,A I )  between A.D. 1270 
and 1350 (Stubbs  and  Stallings l953:23). The 
sherd  breakage  pattern may have  resulted from 
pottery-firing  or  the exfoliation of a vessel with 
internal flaws that  caused breakage  during  use. 
The breakage  pattern  resembled those  found  on 
sherds  associated with kilns in the  Mesa  Verde 

areas. 
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region (Purcell 1993). Determining  the function 
of  the  themlal  feature, identifying the causc of 
the  unique  fracture  pattern,  and  definin2 the 
relationship  miong the sherds and the themla1 
feature were the primary  research  objectives that 
guided  the excavation. 

Excavation o f  Area I ,  Feature I ,  confirmed 
arid expanded on lhc testing  results (Fig. 9.23). 
Feature 1 was an oval, basin-shaped therrnal 
fcature  with inkrior fire-cracked rock. Pottery 
was  recovcrcd  frorn  wilhin and around the 
feature  area. A total o f  255 sherds from  a  single 
vessel and 36 lithic artifacts were  recovered. 

Excavation Methods 

The initial lest excavation was expanded to a 
Kotal of 36 SCI 111 covering a ti-by-6-m area. The 
north and west edge or the excavation  area was 
restricted b y  tt demc thicket ofpiiloll and juniper 
trees. Thc cxcavation  area was surface  stripped, 
removing  the  loose,   nod ern, eolian deposit of 
sandy  Inaln. The  surface  strip depth ranged from 
5 to 10 cnl below the modern  ground  surface. 

Surface stripping exposed  the extent of the  stain 
associated with the thcrmal feature and recovered 
the bulk of the  associated poishcrds. A 2-hy-2-rn 
area wilhin  Area I and including Fcalure 1 was 
excavated by hand,  using a trowel.  Pieces of 
fire-cracked rock and sherds  with a lnaxirrlurn 
diu~ension of greater than 5 LIU were piece- 
plotted. Artifacts rccnvered  from the shovel- 
stripped  units  were  piece-plottcd when  possible. 

Feature I excavation  proceeded by hand 
troweling the feature a m 1  until the linIits of the 
stain were defined.  The  test-excavakd  portion of 
the  feature  was used as a guide.  The  feature fill 
in the south half was rmoved in two X-cm 
levels.  Sherds were  piece-plotted and were 
restricted to  the  upper  fill  level.  The  exposed 
profile was drawn,  described, and photographed. 
The north half of the feature  fill was cxcavated 
and flotation samples  were collected from  the 
upper and lower fill levels. All cobblus were left 
i n  place so that their stratigraphic  position c o d d  
be recorded. 

The excavated feature was  mapped and 
profiled from  two  orientations. 'I'hc cobbles  were 
recorded by size, rnatcrial type.  condition, 
vertical and horizontal orientation, and elevation 
within  the feature.  The  feature was photo- 



graphed.  The excavation and general  site area 
were transit  mapped. 

Feature 1 Description 

Feature 1 is located  at the  northern  end of the 
site i n  Grids 9XN/99E, 99N/99E. 9XN/100E, and 
WNIIOOE. Fe;lture 1 is diagonal to  the  south- 
east-facing slope. 

Feature 1 i s  a shallow, oval basill. which was 
excavated inlo  native, sandy clay loam with a 
high  calcareous content. Its long axis i s  oriented 
north-south  and  it  has been  subjected to erosion 
at1d root intrusion.  The  feature measures 1 .SS nj 
long by 1.06 m wide and I-angcs from 9 to 1 X 
c111 deep  (Figs. 9.24-926). 

The cast and south  sides of the feature range 
in slope from 15 to 45 degrees and the west and 
mr th  sides of the  feature range i n  slope  from AO 
to 80 degrees. 'fhc west and north featul-c limits 
were  the most  inlact. exhibiting  steep sloping 
sides and an I X cm depth. The south  and  east 
walls are partially deflated as  evidenced by fire- 
crackcd cobbles  protruding above the  feature  lip 
and  the presence of redeposited f i l l .  The  north- 
east  wall of the feature eroded  and was  replaced 
by a redeposited  scmiconsolidated sandy loam. 

'I'he floor  or bottorn of the feature is generally 
llat with some irregular and ~111even areas. 'I'herc 
are  cobbles  and gravel  located  in a SO-cin area 
southeast of the feature. It is unclear if they 
o c c ~ ~ r  naturally  or  if they rel~rcscnt spoils from 
initial kiln-building. 

'The fill was a dark, charcoal-stained  (Munsell 
SYK 4/2 t o  SYR Y l ) ,  homogeneous, sandy loam 
with inclusions of small  charcoal flecks, spalls of 
fire-cracked rock, fire-cracked  cobbles.  unburned 
pebbles,  and Santa Fc Black-on-white bowl 
shercls (Fig. 9.27). N o  ash was present i n  the 
feature.  The upper fil l  was  cornprised of a mixed 
primary  and  secondary deposit o f  sarldy loam, 
while  the  lower fill consisted of dark, charcoal- 
stained  sandy loatn.  The east  side of tile feature 
had been dislurhed by an alluvial  channel. Snlall, 
unburned  pebbles were rnixcd with  the primary 
feature fi I I .  

A thick, 3-to-5-cm oxidized soil layer  around 
the sides and  bottonl of the feature  suggest 
exposure  to intense prolonged radiant heat.  l'his 
"rind" of oxidation  was clearly  visible 011 the 
west side  where  it  extends  from Lhc fcature  onto 
the old ground  surface. 

The stratigraphic  scqucncc revealed  a  thick 
"rind" of oxidation  above which  was 3 to I2  cnl 
of blackened  primary fill. 'I'he Inajol-ity o f  the 
fire-cracked cobbles were  contained i t )  this fill. 
Abovc thc cobbles rested a mixed primary- 
secondary  deposit containing 11u111erous Santa i"e 
Black-on-white bowl  sherds. TJI o11c case, the 
interior  surfaces of  two sherds wcrc in direct 
contact with the top of one  of  the  cobbles. The 
mjority of these sherds were centrally  located, 
lying with  their  interior surfxcs facing down. 
Sooting or  smudging was present OH lhc interior 
surfaces of S ~ I I I C  shcrds. 

A total of 22 cobbles were  recorded within 
Lhc feature.  Recorded  attributes include  material 
type, condition,  orie~~tation,  dimensions, and 
vertical  placement. The ma,iority of the cobbles 
were quartzite  (n = 2 I ) ,  Finc-grained sandslone 
( n  = 1) and  granite ( 1 1  = 1)  were also ~ I - ~ S C I I L .  

All the cobbles displayed evidence o f  being 
exposed to  heal, such  as  blackening.  Twelve 
remaincd inLact, nine  were fil-e-clacked, and one 
was explodcd.  The  average  cobble length  was 
12.3 cm, ranging from 6 . 0  to 22.0 cm; the 
average  cobble wid111 was 8.5 cm. ranging fmm 
4.0 tu 14.0 cm: and the average cobble t h ~ c k ~ ~ e s s  
was 6.1 cm. ranging from 3.0 t o  7.X C I ~ .  

Of the 22 cobbles, 20 were  resting ill f i l l .  Six 
wcrc in a  reverse  diagonal  position (tilting  away 
from  the  center), six were in a forward  diagonal 
position  (tilting toward  the center), and  eight 
were flat. Charcoal  was hcst preserved  under 
cobbles that provided  protection against the 
erosion and deflation. Based on the high  percent- 
age of cobbles  resting in fill and some on char- 
coal, it appears that they were placed i n  the 
feature, possibly on a bed of coals. Of the 
remaining two cobhlcs, one is embedded in the 
southwest  side of the feature. Based on its  size 
and location, it may have been redeposited. The 
other  is partially resting in  fill and partially 
resting on the bottom. None of the  cobbles 
appear  to  line o r  define the feature. 'I'he cobbles 
are irregularly  placed and show 110 distinguish- 
able  paltern.  These  cobbles may have functioned 
as cooking  platforms  or to  support vessels t o  be 
fired. 

The 255 Smta Fc Black-on-white bowl shcrds 
fro111 onc vcssel were  recovered frorn the top S 
to I O  C I ~  of fill,  above  the fire-cracked cobbles. 
and from  the area surrounding  the  feature.  Thc 
sherds  were  cenlrally  located in the fealurc. 
Twenty-two of the bowl interiors  face  down and 
1 I of the bowl  irllcriors  face upwards.  Two 
sherds had their  interior  surface i n  conract with 
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Table 9.41. LA 84793, Feature 1, Distribution of Spallcd and Intact Shcrds 

note  poor pigment retention)  similar t o  Stubbs 
and Stallings ( I  953, fig. 431‘. p, 9). These design 
elements  are c o m m n  on Santa Fe Black-on- 
white  pottery li-0111 the Las Campanas area and in 
the Pindi Pueblo and Arroyo Hondo Pueblo 
ceramic assemblages (Habicht-Mauche 1993; 
Stubbs and Stallings 1953). 

Vessel 1 appears  to represent a pottery-firing 
1‘ailure. The  firing failul-e may have resulted 
from excessive  heat or  moisture i n  thu vessel. 
Poor  pigment  retention  and the high  percentage 
of spalled  sherds  are  strong  indicators of a firing 
failure  (Blinman  1992; Post and Lakatos 1994, 
1995; Toll et al. 1991). 

There  arc  two important differences hetween  the 
Santa  Fe Black-on-white  pottery in the  LA 
84793, Vessel I ,  assemblage and the descriptions 
provided by Kidder and  Arnsden ( I93 I ) ,  Mcra 
( I  935), Stubbs and Stallings (1953). and Habicht- 
Mauche  (1993). among others.  These  differences 
arc in pigment appearance  and  breakage patterns. 
Poor pigment  retention  and a high  percentage of 
spallsd pomry are  strong indicators of a firing 
fililure (Purccll lYY3: Swink 1993;  Brisbin 1993; 

Ghosted to thin, streaky pigrnent is  the donli- 
nant paint appearance and occurs on 80 percent 
o f  the painted sherds i n  Vcsscl 1 I This is a 
marked difrcrcncc  from the  Santa Pe Hlack-on- 
white ceramics  from  Arroyo Hondo (Hahicht- 
Mauclle  1993) and Pindi  Pueblo (Stubbs and 
Stallings 1953). In those  assemblages,  paint 
usually ranged l i o r n  very  dark  gray  to  gray.  Two 
important  factors  contribute to the  appearance of 
the carbon  paint, clay type, and firing atrno- 

POSr aT1d LakatoS 1994). 

sphere (Shcpard 1936; Swink 1993). The prcs- 
encc of thick black paint on remaining  decorated 
sherds indicates  that firing  alrnosphere, n o t  clay 
quality, may have contributed  to  the poor paint 
quality on the majority of the ceramics. 

Atypical  breakage patterns were co1111r10n 111 
the  ceramic assernblage. Sherd spalls and spalled 
sherds comprise 60 percent of Vessel 1 .  The 
high percentage of spalled pottery recovered may 
be the result of feature  cleaning, sur1‘acc trcat- 
rnenl, or  post-abandol~~llellt  breakage and dispers- 
al agents.  More likely the spalls are  the result of 
one  or   no re pottery-firing failures.  Rapid heat 
rise or vaporization of moisture in the vcsscl 
wall may result  in  spalled or  exploded pottery. 
Poltery-firing  replications using  local raw  materi- 
als produced  results that are  strikingly  similar t o  
the archaeological pattern  (Lakatos 11.d.). Pot- 
tery-firing  features and associated ceramics  are 
discussed i n  detail in  the  ‘I’hen~~al  Feature  section 
o f  this report. 

Chipped Stone Artifacts 
by Guadalupe A. h/iartinez 

A total of 36 chipped  stone  artifacts  were recov- 
ercd from LA 84793. ‘There were four  artifact 
lypcs, including angular  dchris.  core  flakes, 
biface tlakes ( a l l  o f  chert), and multidirecliollal 
cow (Table 9.42). 

Debitage. The chipped stone  artifacts  are  dchris 
from  core reduction and tool maintenance. The 
most conmon  artifact type was the  core flake (TI 

= 24). ‘Twenty-one core flakes had 10 percent or 
less cortex  and  the other tl1rcc had 90 percent or 
more.  Middlc and late  stages of core reduction 
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Tahle 9.42. LA 84793 Artifact Type by Material Type 

arc represented  by the  distribution of dorsal 
cortcx percentages.  Platform types prirnarily 
reflect early  and  middle stage  reduction  and 
single-faceted and cortical platforms predolninate 
(n = 13). Dorsal flake scars also reflect  early 
and  middle  stage  reduction.  Twenty-three  core 
flakes had  four or  fewer  dorsal  scars. 

Care. One  quartzitic  sandstone multidirectional 
core  was recovered from LA 84793. It had eight 
dorsal scars and 20 percent cortex, indicating 
that i t  was reduced substantially, and  probably 
reflects middle  or late  stage reduction. It is 
medium sized,  measuring 105 mm long by 86 
nim wide by 45 lmn  thick, suggesting it was  not 
exhausted when discarded.  The  core is a differ- 
ent raw  inalerial  than the majority of lhe debi- 
tage. The  core  was discarded after it was re- 
duced  at another location or flakes removed from 
the  core were  transported  off-site. 

Research Questions 

Kesearch problem as outlined in  the  data recov- 
ery plan (Post 1994a)  focused on chronology, 
function,  and  subsistence  production.  Test exca- 
vation  results  provided  strong  indications  that 
Featurc 1, Area 1, was a  pottery-firing feature. 
Excavation  confirmed the  preliminary  interpreta- 
tion.  The  pottery-firing  feature  and a 6-hy-6-In 

area  surrounding it yielded  infornlation  on  dis- 
card patterns and post-aballdonmcnt deposition. 
A srnall sample of chipped stone was recovered, 
while  the overwhelnling  artifact  assemblage 
component was sherds,  spalls,  and spalled shcrds 
from a single  Santa  Fe  Black-on-white  bowl. 
Chronology will  be addressed by comparing  the 
pottery with other assemblages. Function will be 
addressed i n  detail in  another section of this 
report. Subsistence  production  will only  be 
addressed  briefly  because the main  thrust of this 
investigation  was  the  pottery-firing  feature. 

The  excavation  of  Feature 1. Area 1. was ex- 
pected to yield  sufficient  charcoal for radiocar- 
bon  dating. Dry- and  water-screening soil col- 
lected  from Feature 1 yielded an insufficient 
amount of  wood charcoal for radiocarbon  dating. 
Ceramic  dating was the only  other  avenue  for 
assigning an occupation  period. 

All sherds recovered from I ,A 84793  were 
Sanla Fe Black-on-white  bowl shcrds.  The  two 
partial  vessels had  similar fine-grained  silty  paste 
and  they were  self-tempered.  The  fine-grained, 
self-tempered  paste that  characterizes  the  sherds 
is suggested to  have been  most abundant in Pindi 
and Arroyo Hondo village  assemblages betwecn 
A.D. 1250 and 1325. The paste and  temper  arc 
almost  identical to  pottery  recovered  from LA 
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86159, lhe other site  with  a good  example o f  a 
pottery-firing  feature.  The A.D.  1250  to 1325 
date  for T,A X4793 is based on  the paste  and 
temper characteristic and the  absence of larcr 
pottery types, such as Pindi,  Galisten,  or  Wiyo 
Black-on-white. 

Suhsistencr Production 

Site function for LA 84793 is overshadowed by 
tlw presence of a pottery-firing  feature.  Most 
analysis  focused on describing the feature and 
analyzing the ceramic  attributes and breakage 
patterns.  Identification of pottery-firing features 
is a significant corltribution to  the  understanding 
of local  pottery production, but pottery-firing 
was  not the only  activity  conducted at the site. 

Test excavation and  recording identified ;1 

spatially extensive, but dispersed  artifact scatter 
and  two  other artifact concentrations, OIIC of 
pottery  and tllc other o f  chipped stonc.  These 
two  areas  and the  chipped stonc scatter  indicate 
that LA 84793  was visited numerous times for 
purposes  other than  pottery production. Raw 
material  was  obtained from  gravel  on nearby 
slopes fro  production o f  flakes  and  cores that 
were then  transported  off-site for  use.  The 
recovery o f  dehitage  around the pottery-firing 
feature  suggests that other  subsistence  activities 
were  conducted  while the pots  fired. ‘The 6-knl 
distance  from  the village to the pottery-firing 
feature may have necessitated bundling activities 
to reduce the cost o f  firing pottery at greater 
distances. 

LA 86159 

Setting 

LA 86159 was on a low north-soul11 saddle 
between  two low knolls. The southern 15 ln of 
the  site was 011 the gentle south slope of the 
saddle. The rnajority of the site extended t o  the 
north on the west side of a shallow drainage that 
originated at the top of the saddle and  flowed  to 
the north.  The knolls and saddle were at the 
southern  edge of a heavily  dissected  area that 
drains  into  Arroyo Alamo to  the wrth.   The site 
elevation is 2,073 m (6,800 ft). 

The soil was o f  the  Panky-Po-joaque  associa- 
tion,  rolling  (Folks 1975:39-40). The A I  horizon 

was  deepest in the souther11 portion o f  the site. 
To  the  north,  the AI horizon was croded  and 
dctlated and  contained dense gravel  and cobbles. 
At the northern end of the  site on lhe weslern 
slope o f  the shallow drainage.  the A1 horiLon 
was absent.  The soils there were of the R I  
horimn. 

The vegetative cover  consisted of a sparse  to 
moderate  grama and galleta  grass with yucca, 
cholla, and  prickly pear  occurring in the  more 
detlated and disturbed  areas.  Mature piiion and 
juniper  trees  were  abundant  throughout  the  site 
and knoll area.  The  broken land to the  north has 
a dense  cover of pifion-juniper woodland. 

Pre- and Post-Excavation Description 

An examination of the  site  surface  during  the 
testing phase  in the fall of 1993 showed that LA 
86159 was spatially more  extensive  and  archaeo- 
logically  Inore diverse than originally  recorded 
during the survey.  The site  measured 83 111 

north-south by 25 m cast-west. l’hc original 
artifact concentration  (Area 1) reported hy the 
inventory  was  relocated during  testing, but an 
additional sherd  and  lithic  artifact  concentration 
(Area 5 )  and a lithic  artifact  concentration  (Area 
2) also  were  defined,  The  three  thermal  fealures 
observcd  during test excavation  were  relocated. 
The thernlal features i n  Areas 1 and 5 primarily 
were associated  with Sanla Fe Black-o~~-white 
potsherds.  The thermal  feature  in Area 2 was 
associated  with lithic  artifacts. 

Excavation of I,A 86 IS9 focused on Areas I , 
2, and 5, which had thermal features ( F i g .  9.28). 
Excavation of Area I revealed  a  heavily burned 
feature  containing  fire-cracked  rock and a char- 
coal and pottery discard  area.  Sherds  from seven 
vessels  were recovered.  Area 2 revealed a 
chipped  stone  concentration associated with a 
deflated  rock-filled hearth.  The  chipped  stone 
included discarded tool  fragments.  Area 5 was a 
dispersed sherd  and  lithic  artifact  scaltcr  and a 
diffuse soil stain.  The soil  stain was  an  eroded 
hearth with  poorly  defined  limits.  The associaled 
sherds could be matched to vessels  associated 
with Featurc 1, Area 1. The chipped  stone  was 
scattered and included  a possible  strike-a-light 
flint . 



Figure 9.28. LA 86159, site map. 



Excavation Mcthods 

The  site  area was  reexamined and all surface 
artifacts  were  flagged.  The artifact distribution 
defined  the  excavation area limits.  Excavation 
areas  centered on lhe artifact  concentrations and 
features. 

A  total of 56 sq tn covering  an 8-by-7-rn  area 
was  excavated  in  Area 1. A 5-by-S-1n area within 
Area I was  excavated by hand using a trowel. 
Pieces of fire-cracked rock and sherds  with a 
maximum  dimension of greater than S C I ~  were 
piece-plotted. The remaining area was shovel- 
stripped  and  piece-plotting was employed when- 
ever  possihlc.  The  surface  strip  depth ranged 
from 5 to 10 cm bclow the  modern  ground 
surface.  Surface-stripping exposed the extent  of 
the stain associated with the  thermal feature and 
recovered  the  bulk of the associated  potsherds. 

Six  units with  the  highest artifact count were 
excavated below  the surface-stripped  level. A 
low  frequency of he rds  was recovered from the 
upper 3 to 5 cm of  the  deeper  excavation.  The 
soil was a compact, moderately  calcareous sandy 
clay. The lower S ctn of the level did not yield 
artifacts  or evidence of charcoal staining. Exca- 
vation  was  halted  at this level. 

Feature 1 was  defined by the extent of the 
soil stain  and fire-cracked rock.  The eastern half 
of  Feature I was excavated  in two S-to-8-cm 
levels,  exposing  the  profile  and  determining the 
featurc  depth.  Sherds  were piece-plotted and 
were restricted to the  upper fill level.  The  ex- 
posed profile was drawn,  described, and  photo- 
graphed.  The western half of the  feature fill  was 
excavated and  flotation samples  were  collected 
from  the  upper and lower fill levels. All cobbles 
were left  in  place so that  their stratigraphic 
position  could be recorded. 

The excavated feature was  mapped and 
profiled  from  two  orientations.  The  cobbles were 
recorded by size, material type,  condition, 
vertical and  horizontal  orientation, and elevation 
within  the feature. The  featurc was  photo- 
graphed. 

A 74-sq-IN area was surface-stripped around 
Feature 2, which encompassed the  densest  por- 
tions o f  the  lithic  artifact  concentration.  The 
surface  strip  depth ranged frorn 5 to 8 crn below 
the  modern  ground  surface. 

‘The five 1-by-1-111 units that yielded the 
highest artifact  counts  were excavated 10 cm 
below  the  surface  strip level. The soil was a 

moderately  calcareous  clay loam  with  calcareous 
gravel.  This level did not yield artifacts  or 
charcoal staining.  Excavation  did n o t  proceed 
below  this level. Feature 2 excavahm  followed 
the procedure  described  for  Feature 1 .  Detailed 
recording of the interior cobbles was not COI-I- 

ducted. 
A 53-sq-m area  was excavated withirl the 

densest portion of the Area 5 artifact  concentra- 
tion.  This  area included  a 2-m radius  around 
Feature 3 which  was  trowel  excavated to expose 
the feature  limits.  Feature 3 was  excavated  using 
the procedures  described  for  Feature 1 .  No units 
were  excavated below the  surface-stripped  level. 

Stratigraphy 

Two strata were  encountered in the excavation 
units. Stratum 1 consisted o f  brown sandy loam 
containing 3 to S percent  gravel and a nloderate 
to high density of cobbles.  The  highest  gravel 
and  cobble  concentrations were encountered i n  
Areas 2 and 5. This  layer was 5 to 12 cnl  thick. 
Stratum 2 was  a  reddish brown (SYR 414) clay 
loam with less than 2 percent calcareous  gravel 
content  and no cobbles.  This  stratum was en- 
countered  bclow the surface strip i n  Areas I and 
2,  Excavation only  proceeded I O  cm  into this 
levcl because i t  lacked  cultural material. 

Excavation Areas 

Excavation  Area  1  was identified as a Santa  Fe 
Black-on-white  pottery concentration associated 
with a charcoal soil stain (Fig. 9.29). A  total of 
55 1-by-1-n1 units within an X 111 north-south by 
7 m east-west  area were  surface-stripped.  The 
six 1-by- 1 -In units (109/95N-g6E. I ORN/95-97E, 
and  107N/95E) yielded  low artifact frequencies 
from  more than 5 cm below the  surface  strip. A 
total of 569 sherds and 10 lithic  artifacts  were 
recovered from Area 1 excavations.  The majority 
of the artifacts  were  recovered  from a 4-by-4-m 
charcoal-stained area  inmediately  southwest  of 
Feature 1. The soil stain  and  sherd  concentration 
resembled a discard area,  suggesting that Feature 
1 had  been  reused. 

Excavation  Area 2 was identified as a chipped 
stone  concentration associated with  the deflated 
remains of a fire-cracked rock feature  (Feature 
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2) (Fig.  9.30). Area 2 was  located on a gentle 
north-facing slope at the  north  end of the  saddle. 
A total  of  74  1-by-  I-m  units  were surface- 
stripped  and 7 units  were excavated 10 cm  below 
the  surface  strip. All artifacts were  confined to 
the surfacc-strippcd Icvel. A total of 124  lithic 
artilhcts  wcrc  rccovcrcd.  Feature 2 was defined 
as the detlatcd rcrnains of an oval-shaped hearth. 

Excavation Area 5 was located in  a  dispersed 
artifact  scatter with an associated  soil  stain (Fig. 
9.31). The  artifacts  were  distributed within the 
saddle.  Forty-nine  1-by-1-munits  were excavated 
yielding  28  sherds of Santa Fe Black-on-white 
pottery and 39 pieces of chipped  stone. ‘The 
sherds were  matched with vessels  associated  with 
Feature 1, Area 1.  The chipped stone was not 
clustered  near  the feature and cannot be  conclu- 
sively  associated  with the  feature.  Feature 2 was 
defined  as the deflated  remains of probable 
hearth. 

Feature Descriptions 

Feature I 

Feature I is a shallow t o  moderately deep  oval 
basin, which was excavated into native, sandy 
clay loam  with a high  calcareous content. Its 
long axis is oricntcd  north-south.  The feature 
measures I .71 rrr long by 1.10 m wide and 
ranges from 12 to  26 cln deep  (Figs.  9.32, 
9.33). 

‘I’he feature walls  have slopes ranging from 
30 to X 0  degrees.  The best  preserved portion of 
the feature  was along the north edgc, suggesting 
that it may have been up t o  26 cm  deep.  ‘Ihe 
south  and  east  walls arc  partially  deflated,  evi- 
denced by fire-cracked  cobbles  protruding  above 
the edge  of  the  feature  and redeposited fill.  The 
southwest wall of the  feature  was deflated, 
allowing stained  soil t o  wash away to the south. 

The  floor  or  bottom of the  feature is irregu- 
lar, which may partly reflect construction  and 
root intrusions.  The  feature  floor  is heavily 
burned  with  caliche  inclusions hardened and 
oxidized  from  the  fire.  The  floor was  unprepared 
and  the  cobbles were  generally 011 fill above the 
tl oor . 

The fill was  dark, charcoal-stained (2.SYR 
3/0 to 7.SYR 3/2), homogeneous, sandy loam 
with inclusions of small  charcoal flecks, spalls o f  
fire-cracked  rock,  fire-cracked  cobbles,  unburned 

pebbles, and  Santa  Fe Black-on-white bowl 
sherds  (Figs.  9.34.  9.35). N o  ash was present i n  
the  feature.  The  upper fill  was comprised  of a 
mixed primary  and secondary deposit  of sandy 
loanl, while the  lower f i l l  consisted of dark, 
charcoal-stained  sandy loam. 

A thick, 3 to 10 cm  oxidized soil layer 
around  the  sides  and  bottom of (he fealure sug- 
gest exposure  to intense prolonged  radiant treat. 
This  “rind” o f  oxidation is clearly  visible on the 
west side wlierc i t  extends  out of the feature  and 
onto the prehistoric  surface. 

The  stratigraphic sequence  revealed  a thick 
“rind” o f  oxidation  above  which  was 3 tu 12 CIJI 

of blackened  primary fill. ‘The r r~ jor i ty  of the 
fire-cracked cobbles  wcrc  contained in this fill. 
Ahove the cobbles rested a mixed  primary- 
secondary deposit  containing  numerous  Santa Fe 
Black-on-white bowl  sherds.  Numerous sllerds 
were  in direct  contact  with the  top  of  one  of  the 
cobbles.  ‘[he majority o f  these sherds  were 
centrally located, lying  with  the interior  surfaces 
facing up  and  sooting  or  smudging  present on the 
interior surfaces of sorw  sherds. 

A total of 39  cobbles  were  recorded within 
the feature as to  thcir material type,  condition, 
orientation.  dimensions,  and vertical  placerncnt. 
Considerablc material type  variability was en- 
countered; medium-grained quartzite (n = 23), 
granite (tr = IO), metamorphic schist (11 = 9), 
quartz (11 = 2 ) ,  indurated  sandstone (11 = 4), and 
igneous (n =1 I )  were  present. All cobbles 
displayed evidence o f  being exposed  to  heat, 
such as  blackening; 30 remained intact, 7 were 
lightly cracked,  and 9 were cracked through.  The 
average cobble lellgth was  12.2  cm,  ranging 
from 5.0  to 26.0 cm; the average  cobble width 
was 8.2  ctn, ranging from  4.0  to 15.3 crrl; and 
the average  cobble  thickness was 5.8 cfn,  rang- 
ing from 3.0 t o  12.1  cm. 

Of the 49  cobbles, 28 were resting in fill, 15 
were 011 the floor, and 6 were  outside  the  feature 
limit. Their  orientations were primarily flat (n = 
19) or tilted toward the interior o f  the feeaturc (11 
= 12). Charcoal  was  best preserved  under  some 
o f  the cobbles,  where  the  cobble  provided  pro- 
tection  against  post-depositional p~-c)cusses. Bascd 
on the high percentage of  cobbles  resting in  fill 
and  some on charcoal, it appears that they were 
placed in the  feature,  possibly on a  bed o f  coals. 
The  cobbles  are  irregularly placed within  the 
feature  with no  distinguishing  pattern.  These 
cobbles  wcrc  the  platforms used to  support 
vessels for  firing. 

A total of 597 Santa Fe Black-on-while bowl 
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Figure 9.36. LA 86159, sherd distribution map. 
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sherds from seven vessels  were  recovered frorn 
the  Fealurc 1 and  the  surrounding area (Fig. 
9.35).  All of the sherds  within  the feature  were 
recovered from the top 5 to  I O  crn of  fill,  above 
the  fire-cracked cobblcs. The  sherds  wcrc cen- 
trally  located in the  fealure;  five  had their  bowl 
interior  facing  down  and 33 had their bowl 
interior  facing up. Some of  the sherds were 
heavily  slnudgcd or  sooted on the interior  sur- 
face. A sherd discard  pile was  located to the 
soulileast of the kiln (Fig. 9.36). 

Fmture 2 

Feature 2 was located i n  Grids  164-16SN/81- 
82E, in the  northern half of Area 2, approxi- 
mately 5 111 from  the  north site boundary. It had 
an oval outline with deflated  and poorly defined 
edges. It  measured 147 em long north-south by 
122 CTTI wide east-west by 22 cm deep in  the 
northern  portion of the feature (Fig. 9.37). 

FeatLm 2 was excavated into native soil. 
Thirty to forty  cobbles were placed on  the  floor 
of the feature,  but they  did  not line  the feature 
interior (Fig. 9.38). The cobbles  had  an  average 
diameter of 12 em  with a range  between 2.5 and 

20 cm. 
The feature  deposit  was mostly erodcd  and 

replaced  with  alluvial  sandy loam.  The  center of 
the fealurc was more stabilized  by the  cobbles. It 
contained  pockets of dark,  gray-black ( l O Y H  
411) sandy  loam  mixed  with charcoal  flecks  and 
fire-cracked rock. No artifacts  were recovered 
from within  the feature. 

Soil  samples  collected from  Feature 2 yielded 
meager  ethnobotanical specimens and chrono- 
metric  samples. Based on the spatial association, 
Feature 2 is assumed to be functionally and 
temporally related to thc chipped stonc concell- 
tration. A radiocarbon  sample of juniper charcoal 
yielded  a  two  sigma date  range of A.D. 1025 Lo 
1275 (Bcta-81972,  convenlional  radiocarbon age 
870 5 60 B.P., C13/C12 = -21.9). 

Fenturtl 3 

Feature 3 was located in  Grids 122-123N/lOlB, 
within Area 5 ,  and approximately 10 m north of 
Feature 1. The  feature  was 55 cm long east-west 
by 35 cm north-south by 30 CTII deep  (Fig. 9.39). 
It was defined as a semicircle that was  dug into 
the native soil. The  fealurc walls were steep  and 
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contracted at the base. 
The  feature fill consisted o f  black  sandy loam 

surrounded by brown loarn that was mottled with 
pink  sandstone  inclusions.  The fill  contained 
snlall to  rnediun-sized  cobbles.  One  largcjuniper 
root  cut  through the center of the feature  contrib- 
uting to the mixed condition of the  fill. An 
arnorphous soil stain 5 cm  deep  occurred  to the 
east of the feature. It appeared to bc an eroded 
and  mixed component of  the feature  fill. Ethno- 
botanical samples yielded no economic plant 
species other than wood  charcoal. No artifacts 
werc  recovered  from  the  feature. 

Artifact Assemblage 

Pottery 
by Steven A.  Lakatos 

A total o f  597 sherds  of Santa Fe Black-on-whitc 
pottery  were  recovered from  the  excavation of 
Area I and Featurc I .  A minirnurn of seven 
vcssels was  identified i n  the assemblage with I I9 
sherds  not assigned to a vessel. Vessels 1-7 were 
identified among S2X sherds recovered from 
outside  Feature 1 .  Vessels I ,  2 ,  6, and 7  were 
identified among 69 sherds recovered from 
within Feature 1 .  

Bowls  are  the dorninanl vessel form  from  LA 
X6159 as is  true of the  bulk of decorated cerarn- 
ics during  the  fourteenth century in the  Northern 
Kio Grande  (Habich-Mauchc 1993: Mera 1935; 
Stuhbs  and  Stallings 1953). ‘Table 9.43 shows the 
distribution of vessel form  and portion by vessel 
nurnbers. 

Bowl rims  range  from  tlat  or  square  (57 
percent)  to rounded or tapered and  rounded (36 
percent).  Qthcr  Form  include bcvclcd and inde- 
terminate fomm. Flar, ticked  rims arc typically 
associated with  Galisteo Black-on-white (A.D. 
1300- 1350) in  the  Arroyo  Hondo assemblage  and 
may reflect the  close  stylistic association of this 
type to  Mesa  Verde  White  Wares (Habicht- 
Mauche  1993). By cxtension, the  high  pcrcentage 
of  flat, ticked  rims on the Santa Fe Black-on- 
white pottery in this asscmblage m y  also reflect 
the same close stylistic  and temporal relationship. 
Variability of rim form on a single vessel is 
cornmon  in Santa Fe Black-on-white (Kidder  and 
Anlsden 1931). Different  rim forms are illustrat- 
ed inHabicht-Mauchc  (Habicht-Mauchc I993:43, 
fig. 22). Table 0.44 shows  rim  form  distribution. 

Kim ticking is present on 58 percent of  the 
flat o r  square  rims and O T ~  37 percent o f  the 
rounded or tapered  and  rounded rims.  Flat, 
ticked  rims are typically  associated  with Galisteo 
Black-on-white i n  the  Arroyo Hondo assemblage 
(I-labicht-Mauche 1993). 

Bowl exteriors  arc usually  scrapcd with 
horizontal striations  conlmon. ‘The nlajnrity 
display a light to moderate polish (Table 9.45). 
Polishing on the exterior of Santa  Fe Black-on- 
white bowls was rare in  the Arroyo Ilondo 
Pueblo  (€Iabicht-Mauche  1993) and Pindi  Pueblo 
(Stubbs  and Stallings 1953) assemblages.  Polish- 
ing on the  exterior  surfaces of S a m  Fe Rlack- 
on-white is a Wiyo-like  attribute (1,ang and 
Scheick 198954-65) and may reflect a spatial 
(Lang 1975: 178-179) and  stylistic association 
between thc LA 86159 ceramic  assemblage and 
the Pajarito  white wares. 

A gray floated slip  combined  with  high  polish 
is present on 98 percent of the interior  surfaces. 
A thin to moderately thick white slip  is  present 
on the  interior  or  exterior of 7 percent of the 
assemblage.  Table  9.46  shows  the location and 
application of slip in the LA 86159 assemblage. 

Paste color  and  texture  are  remarkably  similar 
throughout  the  assemblage, which is typical  of 
Santa Fe Black-on-white. ‘The paste is hard, light 
gray to  gray  (7.5YR 7/0-5/0), and vitrified in 98 
percent of  the exarnincd sherds. A fine sand 
temper  was  recorded in all of  the  examined 
sherds.  Temper is usually  invisible without  the 
aid of a microscope (3Ox-40x). Consistency in 
paste and ternper may suggest  a  restricted raw 
material sourcc. 

Decorated  sherds  comprised 60 percent of the 
examined asscmblage. Pigment.  usually located 
on the interior  surfaces,  consisted  exclusively of 
black carbon  paint. ‘I’he color  ranged  from thick 
black (2.SYR 3/0-5/0), thin.  streaky  (2.5YR 3/0- 
6/0) to ghosted (2.5YR 710. 6/0. 6/2) (Table 
9.47). Thick,  black, well-bonded  pigment corn- 
prised 21 percent of the painted  assemblage and 
thin  streaky  paint comprised 1 X percent.  Thin 
streaky pigment reselnbles  what Habicht-Mauche 
describes as “watery  consistency”  (Habicht- 
Mauche 1993:22-23; illustrated fig. 9, top  right). 

Ghosted pigment  is  the doTninallt paint, 
making up 61 percent of the  assemblagc  (Fig. 
9.40a). This is a marked  difference  from the 
Santa Fe Black-on-white ceramics  from  Arroyo 
fiondo  (Habicht-Mauche  1993)  and Pintli Pueblo 
(Stubbs and  Stallings  1953).  Thcrc,  paint usually 
ranged from very dark  gray  (2.SYR 3/0) L o  gray 
(2.SYR S/0). Two important  factors  contribute to 
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Table 9.43. LA 86159 Vessel Form and Portion by Vessel 

Table 9.44. LA 86159 Rim Forms by Vessel 
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Table 9.45. LA 86159 Location and Degree of Polish by Vessel 
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Table 9.46. LA 86159 Slip Location and Thickness by Vessel 
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Table 9.47. LA 86159 Paint Appearance and Location by Vessel 
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Obscured I 1 
1 0 0 . 0  J 

3.4 
.* 

c‘olumn 
100  .I1 .7 12.2 3 .7  2.0 2.5 7.2 58.3 13.4 Total 
403  3  49 15 x 10 29 235 54 

Table 9.48. LA 86159 Design Layout by Vessel 

Vessel Lksign layout 

the quality of the appearance of the  carbon paint: 
clay type and firing  atmosphere (Shepard 1936: 
Swink  1993).  The  low percentage o f  thick black 
paint indicates that firing  atmosphere, not clay 
quality, may have  contributed  to the poor paint 
quality on the majority of the ceramics. 

Dcsign layouts and  elements in the decorated 
asscrnblage are  consistent  with those  described  in 
the Arroyo Ilondo Pueblo  (Hahicht-Mauche 
1993)  and t’indi Pueblo (Stubbs and Stallings 
1953) assemblages. Design layout for Vesscls 1- 
7 are S ~ O W ~ J  i n  ‘I’ahle 9.48. 

Atypical  breakage  patterns for Santa Fc 
Black-on-white were common i n  the  ceramic 
assemblage. Sherd spalls ami spalled sherds 31-e 
17 to X 1 percent of the total sherds assigned to 
each  vessel (Table 9.49). The high  percentage of 
spalled pottery in  the  indetemlinatc catcgory is 
partly due  to small sherd size,  which  made it 
difficult to assign  them to a vessel,  The  abundant 
spalled pottery from in and around  Feature 1 
may reflect feature  cleaning, post-abandonment 
breakage  and  dispersal  agents,  or  surface treat- 
ment.  The  main  cause of spalling in this asscm- 
hlage is pottery-firing  failures.  Rapid heat  rise or 

the vaporization of  moisture in the vessel wall 
may result i n  spalled or  exploded  pottery. 

Vessels 1 and 6 were recovered  from both 
outside  and inside Feature 1 and  have the highest 
number of sherds assigned to them. Using  these 
vessels as a sample, the distribution of spalled tu 
intact sherds frnnl interior  and  exterior conlcxts 
were compared.  The  distribution  shows  spalling 
is niore  conmon on sherds  recovered  from 
outside  the  feature. ‘I’able 9.50 shows  the extra 
and intramural distribution o f  spalled and  intact 
sherds f‘rorn Vessels 1 and 6. 

The highel- rlunlbcr of sherds recovered f r o m  
outside  lhc feature is due  in p a ~ t  to  shcrd size or 
feature cleaning. Smallel- shcrds size may be 
attributed to post-abandonment breakage,  dispers- 
al agents,  and  surface treatment. 

A total of 23 sherds recovered from Feature 
1 were  heavily sooted. Sooted or  blackened 
pottery can result frorn a  reducing firing  atmu- 
sphere. A number of sherds  exhibit a polk-a-dot 
pattern on interior  surfaces.  This  pattern  was 
created  by rain  drops thal landed on the  exposed 
hot surface of the  sherd.  The  water  dissolved  the 
soot resulting in  the speckled pattern.  Exposing 
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Tablc 9.49. LA 86159 Spa11 Location hy Vessel 

Count 
Row Pct 
C:olullln Pct 

Intact 

Spa1 1 i ng 
inlerior 

Spalling 
exterior 

Ind- 
eter- 

23 146 
9.4 59.8 

19.3 40.7 

10 51 
8.4 70.8 

13.9 14.2 

1s 52 
12.6 67.5 
19.5 14.5 

14 49 
16.9 59.0 
11.8 13.6 

119 59 

20 I O  
8.2 4.1 

69.0 8.3 

4 
5.6 

13.8 

1 I 
1.3 1.3 
3.4 8.3 

2 1 
2.4 1.2 
6.9 8.3 

2 
I .6 
6.9 

9 2 
2.5 1 .o  

31.0 16.7 

24 12 
4.8 2.0 

4 

- 
5 
2.0 

62.5 

I 
1.4 

12.5 

2 
2.4 

25 .0 

3 
1 .0 

37.5 

8 
1.3  - 

I Total 

I0 28 2 244 
4.1 1l.S 1.0 40.8 

62.5 53.8 66.7 

I 3 72 
I .4 6.9 12.0 
6.3 9.6 

7 I 77 
9. I I . o  12.9 

13,s 33.3 

4 I I  x3 
4.8 13.3 13.9 

25,o 21.1 

I I 122 
I .0 1 .o 20.4 
6.3 2.1 

6 24 1 354 
1.2 6.8 0.0 59.2 

31.5 46.2 33.3 

Table 950. LA 86159, Distribution of Spalled and Intact Sherds from Vessels 1 and 6 

hot vessels to cool rain may llavc caused a The  indekrminate category is represented by 
thermal shock that contributed t o  the high per- 11 Santa Fc Black-on-whitc bowl rim shercls, 92 
centage of  spalled pottery. bowl body sherds, two jar sherds, and 12 sherds 
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of an indeterminate vessel portion.  Rim  forms, 
surface  treatments,  pastc, ternper, paint appear- 
ance,  and design layout a l l  fa11 within the  range 
of descriptions given  for  Vessels 1-6. 

from core reduction  and bifhcc manufacture. 
Area 1 chipped  stone artifact types consisted o f  
three  chert and  four cllalccdnny  pieces of angular 
debris.  two obsidian core  tlakes, and one obsicli- 
an biface flake. 

Summary 

Santa Fe Black-on-white has been described in 
detail  by Kidder  and Arnsden (1931), Mcra 
(1935), Stuhhs and Stallings (1953), and Hahichr- 
Mauche  (1993),  among  others. Jr is generally 
recogniLcd by a fine,  gray  to  light  gray hornoge- 
neous, hard to rnediun-hard pasle; ternper.  often 
invisible  without the aid o f  a microscope, ranges 
from fine sand,  volcanic  ash, lo self-tempered; 
cleavage is generally even with a tlat cross 
section: bowls  are llie dominant vessel form: rim 
forms are generAly rounded, square. tapered or 
combinations o f  the  three:  decoration usually 
consists of carbon  paint  with  paneled  band 
designs.  framing lines. triangular  figures, and 
hatching being dominant design elements.  The 
Santa Fc Black-on-white  pottery i n  the LA 86159 
assclnblage is generally analogous t o  the type 
dcscription except that differences  in  surface 
treatmnt and breakage  pattern suggcst some 
temporal,  stylistic,  and functional variation. 

I,A 86159,  Feature I ,  is interpreted as a 
pottery-firing location and feature hascd on the 
high  percentage o f  spalled pottery arid poor p i n t  
appearance.  Poor pigment  retention and a high 
percentage of spalled  pottery are  strong indica- 
tors o f  a firing  failure ( h r c e l l  1993: Swink 
1993; Post and Lakatos 1994: Blinrrm I993. 
1994; Brisbin 1993).  Pottery-firing replications 
using local raw materials  have produced hreak- 
age patterns and piglnellt retention that are 
strikingly  similar  to the  archaeological pattern. 
Feature I is associated with a charcoal-stained 
discard arca that contained  many s h e d  spalls and 
spalled sherds. ‘I’hc discard area may represent 
the repeated use of this location  and featurc for 
pollcry  firrng. 

Chipped Stone 
by Guadalupe A.  Martinez 

A r m  1 

Area 1 contained a thcrnlal feature, Santa Fe 
Rlack-on-white  sherds, and ten chipped  stone 
artifacts.  The chipped stone  artifacts  are  debris 

One hundred Lwenty-four pieces o f  chipped stone 
were  recovcrcd frotn the  excavation arca and 
surface collection. Area 2 contained a  collapsed 
rock-filled  thermal  feature. The chipped stone 
assemblage  includes core  flakes.  angular  debris, 
multidirectional  and  unidirectional cores. Table 
9.51 shows the entire artifact assemblage by 
Inaterial type distribution. 

Lithic Raw Material. Six material types :we 
represented i n  the  assemblage (Table 9.5 I ) .  The 
raw trlatcrials reflect a use of chert  and  chalcedo- 
ny from  Rio  Grandc  gravel  deposits  or the r a j a  
del Rio located to the west,  The  chert  encon- 
passes fine-grained,  medium-grained, and  coarse- 
grained  material that occurs in a  wide range of 
colors.  Obsidian  artifacts  were also present at 
Area 1. The obsidian is [he clear to srrlokey gray 
variety that originates i n  the Jernez Mountains 
and along the drainages tllat originate i n  and 
around the Jernez Mountains. ‘1’0 monitor  the 
effect material texture might havc on core reduc- 
tion or tool production. material  types  were 
collapsed in lo  fine and mediutn to  coarse-grained 
categories (Table 9.S2). 

Debitage. Debitagc represents the n m t  abundant 
artifact  type. ‘Thc dcbitage  asscmblage  consists 
mainly of core flakes and  angular  debris. NOTIC 
of these artifacts exhibited use wear or nlodifica- 
tion, indicating that they are waste products. 

There were 93  core  tlakes in the assemblage. 
Core flakes  rcsult  fronl all stages of core reduc- 
tion. Chert is 74 peruenl of the core flake assem- 
blage.  Seventy-seven percent of the core tlakes 
had nc) cortex, and over 95 percent of the  core 
flakes  exhibited SO percent or less dorsal  cortex 
(Table 9.53). These percentages are  strong 
indicators of early and lniddle  stage reductiwl o f  
locally available raw material.  Dorsal s c m  also 
reflect a pattern of middle and late stage reduc- 
tion with X2 percent of the core flakes having 
betwccn two  and five  scars (Table  9.54). 

Whole  flakes cornprise 42 percent of the core 
flake asse~nblagc (Table 9.55) .  There  are morc 
whole  medium t o  coarse-grain tlakcs than fine 



Table 9.51. Material by Artifact Type, Area 2, LA X6159 
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Table 9.52. Material Texture by Artifact Type, Area 2, LA 86159 
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Table 9.53. Core Flakes by Material Texture by Dorsal Cortex, Area 2, LA 86159 

Tablc 9.54. All Core Flakes by Texture by Dorsal Scars, Area 2, LA 86159 
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Table 9.56. Core Flakes by Material Texture hy Platl'orm. Area 2, LA 86159 

grain  tlakes,  but fine-gl-aincd tlakes  have greatcr 
percentages of medial and distal fragments. 
Different  tlake portion distributions may reflect 
reduction stage.  Whole flakes arc more prevalent 
i n  early a m 1  middle slasc core retluction and 
broken tlakes occul- morc i n  late stage reduction. 
Core  tlake plalforrns support more carly :mi 
middle slagc core reduction for medium to 
coarse-grained tlakes with only  single-faceted 01- 

cortical platform  present. I ~ t c  stage reduction 
is emphasized more  for fine-grained tlakes that 
have multii'aceted, modified, and collapsed OI* 

crushed platforms (Table 9.56). Whole  core 
flake dirncnsions  clearly 1 1 1 1  in the small to 
medium size  range  with a mean length o f  28 
n m ,  a mean widh  of 25 m n ,  and a mean 
thickness o f  9 m m .  

Six  hiface tlakes  were recovered from Area 
2. Four  were  chcrt, one was chalcedony,  and 
one was quartzite.  Five tlakes had  three or fewer 
dorsal scars and one had six 01- fewer.  The flakes 
are slightly  smaller thall core flakes  with a 111e;in 
length or 21 1nn1, mean width of 16 nun, and 
mean lhickness of 3 mm. 

Cores. Three  cores were  recovered from  AI^ 2 .  
Two  were  chert,  one bidirectional and one 
mL~ltidirecliona1. The  third was a hidirectional 
quartzite  core. 

A nlcdium-grained bidirectional  chcrt core 
recovered from  Grid 163N/82E is 95 n m  long 
by 63 n m  wide by 49 Inn1 thick. T I  has 90 
percent cortex and six  dorsal scars. 

A coarsc-grained rnultidirectiorlal chert core 
recovcrcd from  Grid 162N/79E is 48 frml long 
by 43 f n m  wide by 25 m~ri [hick. It had seven 
dorsal scars and no cortex. No cortex suggests i C  
was rccluced more completely Lhan other recov- 

ered cores. 
A medium-grained  bidirectional quartzite corc 

recovered from  Grid I63N/XlE is I26 n1n1 long 
by 77 mm wide by 54 t m m  thick, Il h a s  80 
percent co~-tcx and three  dorsal scars. Thls core 
may havc bccn a tesred cohhlc. 

Tools. Six hifaccs  were  recovered  froln Area 2 .  
They  were a l l  made of fine or mediuln-grained 
chert. 'I'hree artifact  types we]-e represented. 

PS 242 was an undlfferentiaied hi face of fine- 
grained  chert. I t  had one nlodificd convex edge 
exhibiting a  rounding  wcar patrern will1 evenly 
rounded  danlage. Its dimensions were l h  mm 
long b y  16 nlm wide by 4 nlnl thick. 

One early stage  mcdiun-grained chert hi face 
was recovered, FS 233. It had L W O  modified 
convex edges; neither exhibited any use wear. It 
rncasured 37 1nm long by 32 11un wide by 12 
nlm thick. 

FS 216 contained two  biface  artifacts.  One 
was a fine-grained middle stage hi race that had 
been heat-trcated. It had  one ulilized edge with 
unidircclional wear,  rounding,  and feathel- frac- 
tures.  Its climensions were 21 111111 long by 27 
mm wide by 10 1m1 thick. 'The olher  artifact was 
a mcdiurn-grained middle  stage  biface. It had 
two rrlodified convex edges. Neither of the edges 
had been utilized. It measured 27 mm long by 27 
11m wide by 1 0  Inm thick. 

FS 231 also contained  two bifacc artifacts. 
One was an carly  stage medium-grained  chcrt 
biface. It had two  convex  modified  edges; how- 
ever, (OTIIY one  edge was utilizcd.  The  utilized 
edge  exhibited  rounding wear  with crescent a ~ ~ d  
feather  scarring. It measured 48 ~ n m  long by 40 
mn wide  by 10 lnm thick.  The  other was a finc- 
grained  chert.  nliddlc  stage biface. It had two 

Estates V.  Units 2 ond 3 Excavations 3 I7 



Table 9.57. Material by Artifact Type, Area 5, LA 86159 

modified co11vcx edges. Hoth cdges exhibited 
unidirectional  rounding  wear and feather scar- 
Irillg. 

Thirty-nine pieces of chipped  stone were recov- 
ered from  excavation and  surface  collection o f  
Area 5 .  Area 5 hac1 a hearth.  Santa Fc Black-on- 
white  sl~erds,  and  stone artifacts. The sherds 
wasllcd i n  from Area 1 and do not appear to be 
associated  with the chipped  stone assemblage. 
The chipped stone assemblage includes core 
flakcs, angular  debris, and a core ('l'able 9.57). 

Lithic Raw Material. Fivc  material types wcrc 
represented i n  the assemblage (Table 9.57). 
Quartzite is the TlloSt common  material. These 
are  the  lnost C O ~ Y I ~ I O I ~  raw materials  cxcurring 
within  the Las Campanas  area. All o f  these 
materials could have  been obtained from  the 
Santa Fe  Group gravel dcposits. 

Debitage. Debitage is the rnain chipped stone 
category and represents the  most abundant 
artifact  type. The debilage assemblage consists of 
corc flakes and angular  debris.  Core flakes made 
up X7 pcrccnt of the assemblage, 34 of 39 a r t -  

facts. None ol' these artifacts  exhihited use wear 
or modification.  indica@ that thev arc waste 
producrs. 

Core flakes result f ro~n  all stages of core 
reduciioll. Quartzite were 62 pcrcent of the  cow 
flake assanblage  and  dwrl rnacle up 8 percctrl. 
Seventy-four perccnl of the core tlakcs had SO 
percent  or less  dorsal cortex. indicating intensive 
reduction. Fil'ty-six percent 01' the core  tlakes 
had either cortical or single-facet platforms, 
which are indicative of core rcduction  rather than 
hiface production. 

Cores. One multidirectional chert core was 
recovered from Grid 17,4N/104E. It had no 
cortex.  The core measured 52 nim ln11g by 47 
mn  wide by 43 nun thick. 

Strike-a-light. One medium-graincd quartzite 
strike-a-lighr was recovered from  Area 5 .  Metal 
adhesions were observed along the  worked  edge. 
This is the only historic artifact from LA 86159. 

Research Questions 

Research problerm as outlined in the data recov- 
ery plan (Post 1994a) focused on chronology, 
function, and sirbsistenceproduction.  Chronology 



will hc addressed  by  cornparing the pottery with 
other assenlhlagcs. One radiocarhon  date  was 
ohtaincd Iron1 Area 2, Feature 2. Site filnction 
will be addressed  with  artifact and  feature  attrih- 
~ l l c  arid distribution  data. A comparative study of 
pottery-firing  features and other  ther~nal features 
is presented later in this  report. Subsistence 
production  is addressed for Areas 2 and 5 .  

The identification of three spatial and functional 
cornponents  at LA  86159 suggested that it had 
hccn occupied at  least three  times. Close proxirn- 
ity and the  presence of Santa Le ~1ack"on-white 
pottery i n  Areas 1 and 5 suggested that they 
could  be  contemporaneous. Area 2 was separated 
from  Areas 1 and 5 by 21 m and  lacked pottery, 
which  suggested  that it was  not contemporane- 
ous.  The absence of pottery  and  the  thermal 
feature characteristics suggested a late  Archaic 
period  occupation,  although radiocarbon  dating 
proved  differently. 

All sherds recovered from Area I ,  Feature 1, 
were Sanla Fe Black-on-white bowl shcrds.  The 
seven  partial  vessels from Area I . Feature I ,  had 
similar  fine-grained silty  paste  and  they  were 
self-lempcrcd. 'I'he fine-grained, self-tempered 
paste Ihat characterizes the sherds is suggested to 
have heen most abundant i n  Pindi and Arroyo 
Hnndo village asselnhlagcs betweell A. 13. I250 
and 1.325. The  paste  and temper arc alrnost 
identical to pottery  recovered fmm LA 84793. 
thc other  site with a good  example of a pottery- 
firing  feature. 'I'hc A.U.  1250 to 1300 date for 
I .A 86 IS9 is hasud ~n the paste  and  tenlper 
charactoristic and the absence o f  later pottery 
types. such as Pindi,  Galisteo,  or  Wiyo Black- 
ou-whitc. 

Area 3 could bc dated only by the associated 
Santa Fe Black-on-white  pottery.  Analysis re- 
vealed  thal  [he sherds recovered from Area 5 
matched the vessels  associated  with  Area I ,  
Feature 1. The  dispersed  distribution of the 
shertls  within  Area 5 suggest  that they were 
naturally depositcd and  were not functionally 
associated  with Feature 3 .  Therefore,  Feature 3 
cannot confidently  be  assigned a Coalition to 
early  Classic  period  dale.  The scattered distribu- 
tion  of  the  artifacts  suggests that  Area 5 may 
result from rnany brief, small-scale  occupations 
spread over a long  period. 

Other  dating  evidence  for Area 2 is the  strike- 
a-light  tlint.  Strike-a-light  flints have rarely been 

recovered from  surface corltcxts of  briclly occu- 
pied sites. 'T'llel-e we]-e 110 orher arrifacts prcscnt 
to suggest a Ilistnric period  occupation for Area 
2 .  Area 2 chipped stone  dlsplays an unusually 
high percentage of yuartz,ite debitage. C)tht:r 
assemblages from Las C'ampanas with high 
quartzite percentages I I ~ I V ~  heen associated  with 
Classic period occupations. such  as I A  9x688. 
Early historic  period chipped SLOTIC assornhlagcs 
are not well known for  the  Santa Fe ~ r c a .  Parr ol 
the  dispersed  artifact  scatter 111ay datc t o  t h u  
early historic  period. 

Area 2 did not yield  tcrnporally diagnostic 
artifacts.  Excavalion of Feature 2 did yield 
sufficient  charcoal for  Accelerator  Mass Spcc- 
trometcr (AMS) dating. 'The juniper charcoal 
recovered during etl-lnobotanical analysis  yielded 
a calibrated  two-sigma, 95 percent  probability 
date  range of A.D.  1025 to 1275. ' h i s  places 
occupation of Area 2 during the late  Develop- 
rncntal or  Coalition  period,  contradicting  the 
initial assessment  that Area 2, Feature 2, was a 
late Archaic logistical site. 

LA 86159  had three  activity areas deritled by 
artifact  scatter  limils and the remains o r  Ihemlal 
features. Area I .  Feature I .  has been  identified 
as a pottery-firing  feature. It is cornpal-ed wilt1 
other  pottery-firing  features and thcrrnal features 
in a  later  section of  this  report. It will not he 
further discusscd  except i n  the context o f  the 
overall  site  function profile. Areas 2 and S 
provide  interesting  contrasts in feature morpholo- 
gy and  artifact type and attrihute  compositioll. 
These  differences may relate to diffei-clll activi- 
ties that  were  conducted at the site. 

Features 2 and 5 are dissimilal- mol-phologi- 
cally, which may reflect functional differences. 
Feature 2 was deflatccl so that its fomer  shape 
can only he cstirnated. The cobble configuration 
and mottled  charcoal-stained  soil suggested that 
i t  was oval shaped and  probably of shallow 
depth.  The rocks  within the fcature  are relatively 
equally  spaced and  do not make a platform, rior 
do they appear tu have lined the  feature. 'I'he use 
of rock and the size of Ihe fcature  indicate  that it 
was used for  more than  warrnth.  A large,  open 
hearth  could  have been used  to cook nwal or 
other foods. Food may have heen  placed on  top 
o f  rocks s o  that it  could  have been easily  re- 
trieved.  Feature 5 lacked interior  burned rock 
and the charcoal stain was amorphous  and shal- 



low,  suggesling that it had been a surface  fire. 
The lack o f  forn~al  construction, its sn~all  size, 
and an absence of associated artifacts suggest 
lllat Feature 5 m y  have been used for wannth 
or as a single-night campfire. 

Artifact  assemblages  from Areas 2 and 5 are 
very different  in  terms of artifact  types and 
artifact type altributes. Chipped StOTlc asscmhlag- 
es from both areas were dorninated by core 
flakes. However, Arca 5 had only core reduction 
debris, except for the strike-a-light tlint. Area 2 
had core reduction, hiface  reduction. and mainte- 
11a11cc debris, and curated and discarded bifacial 
too1 fragrnents. ‘Ihe low frequency of biface 
reduction debris rclativc to the nurnber of biface 
lixgnlents suggests that the  hiface fragments 
were brought to and not rnanufactured  at  the  site. 
Area 2 assemblage  has  debris ~ W J J I  maintenance 
and processing  activities. a s  well :IS cvidcnce of 
artifact curation. T o o l  manufaclure and curation 
are characterislic o f  a logistically organized 
suhsistence stl-ategy with a wider  array of artifact 
typcs rcsulting from morc activlties and perhaps 
longer lenglh of‘ occupation. Area 5 has XI 

assenlhlage that  reflects expedicnt core  reducrm 
and use of quartzile i n  the production of flakes. 
Quartzite was rccnvered trom Las Ca1np:tnas 
sites, but it was not c o ~ m ~ o n .  ‘I’he Arca 5 assern- 
blage is characteristic of a foraging  strategy, 
such as might result from daily foraging  and 
repeated  visits to thc site  to  procure raw materi- 
als. 

I,A Xh1.59 i s  located at the transition between 
the broad ridge top and tablelands of the middle 
Arroyo Calahasas and Arroyo de 10s Frijoles 
drainages and the highly  dissected uplands o f  the 
AI~IJ IO  Creek drainage. From T,A 86159, forag- 
ing or  hunting parties  could havc  exploited the 
resources  of  either  drainage.  Diurnal  foraging is 
a  strategy  that  was originally suggested f o r  
residents of Santa Fe River pueblos. Logistically 
organized forays arc suggested for the more 
distant Classic  period villages or  for pre-Coali- 
t i o n  period occupations.  IIowever.  the radiocar- 
bon date suggests that Coalition  period popula- 
tions used a  logistical  strategy t o  exploit the 
distant ~-eaches o f  Alatno Creek and Arroyo 
Calahasas. The presence of a pottery-firing 
feature at LA X6159 suggests  that diurnal forag- 
ing may have  been bundled with other foraging 
activities. ‘I’he process o f  poLtcry firing  requires 
a day. leaving  dowll  time fbr  gathering  other 
rcsoLmxs before returning to the village. 
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CHAPTER 10 
ESTATES vu EXCAVATIONS 

The Estates VTT cxcavatiolls included  three  sites, 
T A  98680. L A  98688, and LA  98690.  These 
sites  were  idcntified by OAS during the invento- 
ry of the soulhern and western porlicms or the 
Las  Carnpanas projccl m a .  Thcsc were the last 
sites excavated on lhe property. T,A 98688 and 
LA 98690 represented two of the  most  spatially 
extensive  sites in the project  area. 1,A 98680 was 
excavated in May 1993  (Post  1993a), LA 98690 
was  cxcavatcd iT1 June  1994 (Post 1994a), and 
T,A 98688 (Posl 1994b) was excavated in Sep- 
ternber and October 1994. 

LA 98680 

Setting 

LA 98680 was  located at the western end of an 
east-west ridge that was bordered by thc Arroyo 
Calabasas to  the  north  and an mnanled, deeply 
entrenched arroyo  to  the  south.  The  ridge top 
and slope  was  covered by  dense to inlerrnittcnt 
stands of pifion-,juniper, sparsely  distributed 
grasses,  prickly pear cactus,  narrow-leaf yucca, 
and rrlountain mahogany. ‘I’he soil was unconsoli- 
dated  sandy loan1 containing gravcl and  cobbles. 
The  cobble concentration  was i n  an area with 
low density gl-avel and cobblcs. The site is not 
eroded and a general  lack of ground  cover 
resulted in a deflated surface. 

Pre- and Post-Excavation Description 

LA 98680 was an arliracl scaltcr with a cobble 
concentration  and a single  cobble  checkdam.  Thc 
site covered 450 sq 111. Most of the  artifact 
concentration was  confined to a  10-m-diameter 
area that  included a roughly linear quartzite 
cobble  concentration.  ‘lhe cobbles  covered an 
area 4-by-2.7.5 IN with a northwest-southeast 
orientation.  The I i  near arrangement was irregu- 
lar,  and lnosl of the cobblcs wcrc dispersed, 
suggesting that the concentration was disIrmtled 
and scattered.  Twenty-five  lithic  artifacts were 
recorded 0 1 -  recovered from the  surface and test 

pits  within the 10-m-diameter lithic  artifact 
concentration.  Two Santa be Black-on-white 
bowl sheds  from the same vessel WCI-e  collected 
from east or (he lithic arliract  conccntralion. 

Data recovery at LA 98680 more  completely 
defined the limits and outline of the  cobble 
conccntralion  and  recovered 127 chipped stone 
artifacts, one vesicular basalt mano,  and  two 
more pieces of a modified  Santa  Fe RlacEr-o~~- 
white bowl s h e d  ‘I’he cobblc concentration and 
artifacts  are  distributed  across a 3 0  111 north-south 
by 10 m  east-west arca  (Fig. 10.1). The  cobble 
concentration  covered a 3.25 111 north-south by S 
111 easl-west area.  The  cobbles  roughly formeti an 
oval outline that rnay be  the dismantled  founda- 
tion of a tcrnporary structure. 

Excavation Methods 

Excavation concentrated on the  artifact and 
cohhlc concentration. A 6-by-6-m area o f  1 -by-1- 
nl units  was placed across  the  arliract and cobble 
concentration. Each I-by-1-117 unit was excavated 
I0 cm. All the fill was screened t lmugh %-inch 
mesh. The fill was inspected  for  the  remains of 
building material or rcfuse from  processing 
activities. As the grids were excavated, a tally 
was  kept o f  the  artifacl count from each unit. 

The  cobbles were left i n  place and  mapped 
when a l l  or Lllc 1-by-1-m  units were excavated. 
The 10-crn excavation level removed the  soil t o  
the  base of or  below  most o f  Lhc cobbles. No 
intrarnural  evidence of construction  was  found. 
After  the  units were excavated, three I -by-1-111 
mils with low,  medium,  and  high  artifact  counts 
were excavated I O  cm deeper.  Grid  102N/97G 
contained the rnosl cobbles and a high  artifact 
density. It was  excavated  to  detenuine if artifauts 
occurred  below  the  cobbles. N o  cultural material 
was recovered  from Level 2 within thc lhrcc 
units, so excavation was  stopped. 

Recording  and rnapping rnethocts followed 
those that  were  described  in  the  data  recovery 
plan (Post 1993:46-48). 
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Stratigraphy 

The  excavation  area  was located in a clearing 
surrounded by pirion-.juniper trees  with  sparse 
bunch grass,  yucca, and prickly  pear  cactus.  The 
soil in  this  area is of the  Pojoaque-Panky associa- 
tion,  rolling. This association is typical of the 
Las  Campanas  ridge  tops and slopes.  The top 
soil is a Panky fine  sandy loam (Folks  1975, 
map 39). The soil is mixed  with abundant pea- to 
fist-size  gravel  and  occasional quartzite  and 
nlclarnorpflic cobbles.  The  soils were  deflated 
and cut by nulnerous shallow erosion channels 
outside  the excavation area. 

Stratum I was  a  continuation of the Panky 
finc  sandy  loam top  soil.  The soil was  dark 
brown (10YR 4/4, wet). ‘I’he gravel  was  sub- 
rounded  quartzite  and  metamorphic  pebbles and 
angular  indurated  sandstone.  Stratum 1 continued 
to IS cm  below  the  modern  ground  surface. ‘The 
soil  became more  calcareous with depth. Cultural 
material was recovered from only the  upper 5 
cm  of  Stratum I .  

Feature Description 

Feature 1 was  the  cobble  concentration that 
covered  approxinlately IS sq m.  The  feature was 
suggested to  he thc foundation of a temporary 
structure  or  storage  facility.  The surface  align- 
men1 was oriented northwest-southeast.  Excava- 
tion revealed a more oval-shaped outline with a 
northeast-southwest  orientation.  The feature 
consisted of 39 quartzite  or metarnorphic  cobbles 
that ranged in length from 8 to 40 cm and widlh 
from 5 t o  30 cm.  None of the  cobbles were 
burned  and  no charcoal was found between  or 
below  the  cobbles.  The feature dimensions were 
3.25 111 north-south by 5 111 east-west (Fig.  10.2). 
The  feature fill  was the s a m  as Stratum I 
Artifact density tended to be higher i n  association 
with  the  cobbles. 

Excavation  did not yield additional COTNtrUC- 

tion evidence.  There were no  postholes or rrlelted 
adobe  from a jacal  structure. A similar rock 
concentration was  excavated at LA 12447 from 
the Coclliti Reservoir (Chapman  et al. 1977:226- 
227),  Thc feature from LA 12447 did  not  yield 
construction  evidence and  the cobbles were 
limited to a single level within 5 cnl of the 
rnodcrn ground  surface.  Chapmaa  and  others 

(1977:226)  suggesl thal the rubble was a stock- 
pile  for  construction of a one-rmnl  structure 
similar  to many others that occurred in the 
Cocliti  Reservoir  project  area. No one-room 
Pueblo  structures  have been identified in the I,as 
Campanas area. In fact n o  prehispanic  Puebloan 
architectural features  have  been  identified. ‘I’here 
is no evidence  to  support  the  assumption that Ihe 
feature was a storage  facility. ‘Therefore, a 
staged model o r  storage and transportation of 
gathered resourccs is not  appropriate  for  inter- 
preting the site function.  Instead, it i s  possible 
that Feature 1 at  LA 98680 was a temporary 
hvnting  shade or  overnight  struclurc used for 
diurnal or longer hunling  and gathering  forays. 
Discussion of Featurc 1 and  artifact  associations 
will  be  presented  in the Research Questions 
section. 

The Artifact Assemblage 

A total of 127 chipped  stone  artifacts, 1 ground 
stone  artifact,  and 3 Santa Fc Riack-on-white 
sherds were recovered  during the excavations. 
The chipped stone  was  concenlratcd  around 
Feature 1.  The Santa Pe Black-on-whitc pottery 
was  located southwest  of  the  concentration. 

Pottery 
by Steven A. Lakatos 

Three Santa Fe Black-on-white sherds  were 
recovered from  the  surface. Two body sherds 
appear  to  be  from  the  same vessel based on 
similar  surface  and  paste  attributes,  the  third  is 
a Santa  Fe Black-on-white bowl  rim. 

All sherd  exteriors  are scraped smooth, 
exhibit  striations,  and  have a mcdiurn polish.  The 
bowl body sherds  exhibit a gray,  highly  polishcd, 
floated interior. Pigment consists of a thick  black 
organic  paint.  The bowl rim sherd  also  has a 
gray, highly polished,  floated  interior, but the 
pigment is thin and  streaky.  The rim i s  tapered, 
rounded,  and  undecorated. The paste o r  Ihc bowl 
body sherds is hard,  gray  (7.5YR 6/0-5/0), and 
vitrified, with a fine sand and tuff temper.  The 
paste of the rim sherd  was  not eXaTTliIled. Sand- 
and  tuff-tempered  Santa Fe  Black-on-whitc 
pottery is rare on  Coalition arld early  Classic 
period sites of the Las  Campanas  area. 

The design layout  on  one  of  the bowl body 
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sherds  consists o f  a hand of solid triangles 
perpendicular to hatched lines  (similar to Stubbs 
and  Stallings 1953, fig. 441). The  other bowl 
body  sherd  consists of two solid  bands 10 mm 
and 15 n m  wide and 15 I Y ~  apart.  The design 
layout 011 the howl rim  consists o f  a encircling 
band that extends 7 mm below  the rim, A solid 
band, diagorlal to the rim,  intcrsccts with a 
hatched area. 

All shenls display  post-firing modifications. 
The  bowl  body  sherds  have  two  of  their three 
edges  ground  flat  and  slightly  rounded.  The rim 
sherd  also  has  two of three  edges  ground  flat and 
slightly  rounded  with the addition of a drill hole 
3 nun below  the rim  and slightly  off-center.  The 
perforation may have  functioned as a 1-epair hole 
prior  to  the sherd edges being ground  or this 
sherd m y  have  functioned  as a pendant. Post- 
firing  modifications  are not common  on  Coalition 
period ( A . D .  I 175- 1325) ceramics i n  the Las 
C‘ampanas assemblage. 

Chipped Scone 
by Guadalupe A.  Martinez 

A total of I27 chipped  stone artifacts were 
recovered from LA 98680. There  were six 
artifact types represented  in  the  assemblage. 
Table 10.1 shows  the  artifact  type by nlaterial 
type  distribution. 

The chipped s~one  artifacts arc debris  from 
core  reduction, bifacc  rnanufacture, or tool 
rnaintcnancc. The raw materials reflect a use of 
local chert  and  quartzite. 

Lithic Raw Material Selection. The chipped 
raw  materials are  chert  and  quartzite. Cliert 
encompasses fine- to coarse-grained  material that 
occurs in a  wide range o f  colors.  Fine- and 
rnecliurn-grained chert made up 79 percent of the 
assemblage.  Fine-grained Inaterial dominated  the 
assemblage (11 == SX). Gray-red  chert had 21 
coarse-grained  artifacts. ‘I’hey were  the only 
artifacts o f  this texture.  Color and  texture  were 
monitored  to  determine if cores and flakes could 
bc matchcd by material type.  ‘ihe  three cores in 
the  assemblage  were  made of two of the  material 
types, orange-red  chert  and  black quartzite. 
Chert and quartzite  occur  throughout the Santa 
Fe formation  gravel. 

Debitagc. Debitage  from  core reduction accounts 

for all of the  chipped stone  artifacts. ‘Jhe most 
conmon artifact  type is  the  core  tlake (n = 
100). Core  flakes  were made fro111 all material 
types;  miscellaneous chert totaled one-third arld 
all other  chert (from a minimum of seven cores) 
made  up 49 percent of the  core  tlake  asscn- 
blage.  Middle  and late  stages of core reduction 
are represented  by the  distribution  of  dorsal 
cortex  percentages (Table IO.2)+ Sixty-eight core 
flakes (68 percent) lacked  dorsal cortcx. indical- 
ing that these flakes were removed from a core 
that had heen extensively reduccd.  Twenty-two 
percent of the core flakes had between I0 and SO 
percent dorsal  cortex, again indicating that they 
were from  cores that wcrc being extensively 
reduced. The  remaining 10 core  flakes  ranged 
from 70 to 100 percent dorsal  cortex,  suggesting 
that unmodified  or  minimally reduced  raw  mate- 
rial  was transported  to  the  site. 

Fifty percent of the core flakes were  whole; 
however, the full range of fragments  was reprc- 
sented in the assemblage  (Table 10.3). Equal  or 
greater  numbers of partial to  whole  core  flakes  is 
an  indicator of middle  or late stage core reduc- 
tion. Platforrn  types  prirnarily  reflect early and 
middle  stage reduction; single-faceted and co r t -  
cal platforms  predominating  (Table 10.4). Dorsal 
flake scars also reflect  early and  middle  stage 
reduction; 80 percent of the core  flakes  exhibited 
three or fewer scars.  The  remining 20 percent 
had between four  and  seven  scars,  suggesting 
that the cores they  were detached  from were 
extensively used. Whole  core  flake dirnensions 
displayed differences between chert  and  quartzite 
(Table 10.5). The  chert  core  flakes  were small to 
medium  in  size with  an  average length of 25 
m m ,  an average width of 24 TIIM. and an average 
thickness of 8 nlm. The quartzite  core  flakes 
were  massive  in comparison.  the  average  length 
was 52 nun, average width was 38 nnn, and 
average  thickness IS m n .  The  markcd diffcrcrlcc 
i n  size reflects the size of the  collected  raw 
rnaterial or that chert and quartzite  were reduced 
for  different intended products.  The  difference 
may reflect production of chert  flakes  to be  used 
as small hand  tools,  such as scrapers  or  blades. 
Quartzite may have heen  used to  produce  larger 
hand tools, such as choppers or heavy-duty 
scrapers. 

There were five  biface  flakes,  indicating 
limited  formal  tool production  or  maintenance. 
The biface flakes  were of miscellaneous  chert, 
strengthening the  pattern of differential raw 
material use displayed by  the core  flakes. As 
would  be expected,  quartzite was not used in 
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Table 10.1. LA 98680, Artifact Typc by Material Type 

Tahle 10.2. LA 98680 Core Flakes, Material Type by Dorsal Cortex 
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Cour11 Misc. Cream Orange- Gray- Gray Light  Gray-  Gray-Tan Black Row 
Row Pet Chert C.Ylerl Red Red TWW Brown Brown ouartzitc  Quartzite  Total 
Column Pct Chert Chcrt luccnt  Quartzite C:hert 

Table 10.3. LA 98680 Core Flakes, Portion by Matcrial Type 

Wholc 

Proximal 

Medial 

Distal 

Lalerai 

C'OlUllllJ 
Total 

7 

Misc. 
Chcrt - 

I 
100.0 

3 .o 

I6 
32.0 
48.5 

3 
21.4 
9.1 

3 
27.3 

9.1 

9 
41.4 
27.3 

1 
20.0 

3 .o 
33 
33.0 

(i I 
12.0 14.0 
85.7 50.0 

I 2 
7.1 14.3 

14.3 14.3 

7 

18.2 
14.3 

2 
10.5 
14.3 

7 
14.0 
41.2 

2 
14.3 
11.8 

4 I 
36.4 9.1 
23.5 100.0 

a 
15.8 
17.6 

1 
I .0 

3 4 2 S 50 
6.0 8.0 4.0 10.0 50.0 

60.0 57.1 40 .0 45.5 

I 
5.3 

20.0 t I I 1 1  

I I 
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Table 10.4. L A  98680 Core Flakes, Platform by Material Type 

Table 10.5. LA 98680 Whole Core Flake Dimensions 

II Lcngth 88 10 16.73 30.68 II 
Width 

24 3 4.85 9.24 Thickness 

54 6 I l . l h  25.94 

11 Lcngth 23.13  10.13 I O  42 II 
Width 

16 3 3.56 7.37 'Thickness 

42 9 9.14 20.94 

11 Lcngth 21.33 6.77 1 1  29 

I 4.34 I 15 I 26 
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Thickness 6.33  3.44  3 I 1  
I 

Lcnjith S 0 24 10.33 38.48 I 
Width 

19 5 4.45 11.14 ‘l’hickncss 

35 20 4.93 30.57 - 

1 16.35 I 30 I 71 Lungth sx.40 16.35 30 71 

Wicith 40.40 10.74 25 54 

Thickness 14.40 2.51 10 16 

Wicith 40.40 10.74 25 54 
I I I I 

forrnal  tool manufacture,  since fine-graincd  chert 
was available and more  suitahlc. 

Cores. Thrcc  cores  were  recovered  from T,A 
98680. FS 1 1  was a unidirectional core of hlack 
quartzite  with 30 percent corlex and four dorsal 
scars. It  measured X0 mm by 62 mm by 31 tmn. 
FS 12 was a bidirectional core  also made from 
black quartzite. 11 had 40 percent cortex. eight 
dorsal scars, and measured 137 n m  by 68 n m  by 
67 nm. FS 20  was an  undifferentiated core macle 

of orange-red chcrt.  This  core had three dorsal 
scars and 30 percent  cortex.  It  measured 33 mm 
by 3 I nm by 20 m m .  All  three  cores had less 
that 50 percent coltex ind icahg  that they were 
substantially  reduced. ‘The cher( core was mal l ,  
suggesting i t  was exhausted.  The  larger sizc o f  
the quarkitc  cores  compares  favorably wilt1 the 
core  tlake  dimensions, indicating that quartzite 
was reduced for largel- h k c s  and that it may 
have been available  as  larger-sized  raw  1nalcrial. 



Ground Stone Artifact 

FS 32 was reotovcrcd frorn the surface to the 
south of Feature I and h e  lithic  artifact  concen- 
tration. It was a one-hand mano with an unusual 
form. It was made frcorn scoriaceous  basalt. It 
had an oval plan view and a bifurcated cross 
section. It measured 138 mm long by 96 m n  
wide by 57 m1m thick. It exhibited rninimal 
grinding  wear, suggesting t h a t  it was a special- 
ized t o o l  used for purposes other than nut or 
seed  gl-inding. 

Research Questions 

IdA 9Xh80 is an unusual site  for Lhc Las Camp- 
anas project  because it has a chipped  stone 
cluster spatially  associaled  with  the  remains o f  a 
deflated and  disarliculated cobble  feature. Exca- 
vation of the cobble  feature yielded n o  clues as 
to  its  construction  or filnction. The 127 chipped 
stone ai-ti facts indicate  that core reduction  rcsult- 
etl i n  the pmduction of small to  medium-sized 
chert core flakes and medium to  large quartzite 
core tlakcs. This size  differentiation  suggests that 
tools  were produced for different activities.  The 
Santa I+ Black-nn-white  sherds  wcrc tuff-rem- 
prrcd, suggesting  that the silc was occupied 
during  the  early to  I-niclcllc A.D. I3OOs. 

l'he ~-eseal-cl~ questions focus on  prcohlerns of 
chronology and site function.  These  problems  are 
important  for  understanding the role played i n  
prehistoric  subsistence strategies by small sites 
that are  distanl frnrn the S a m  E'e River Valley 
villages, In order t o  interpret the site  within the 
appropriate  context,  we must be reasonably 
cerlain thar L A  98680 dales L o  the C'oalition 
period.  The prescncc o f  (he  cobble concentralion 
and a rlifferentiated  chipped stone assemblage 
suggests that LA 98680 may have played a 
specialized rolc in Santa Fe  River Valley subsis- 
tence strategies. 

Does the I .A 98680 date to the Coalition period'? 
Excavation o f  LA 98680 did not yield additional 
chronological  information  beyond the Santa Fe 
Black-on-whitc  pottery.  The Santa Fe Rlack-on- 
white  pottery allows a broad date  range of A.D. 

What  role did LA 98680 play in the  economic 
organization ofthe C'oalition-early Classic  period 
S a m  Ft: River villages'? Docs the site  structure 
reflect staging  activilies?  These  questions imply 
that different  silcs  within  the Las Campanas  area 
played  different roles i n  economic  organization 
and subsistence  strategies of the Sanla Fc River 
villages. Topographic  location, the presence of a 
cobble  feature associated  with  a chipped stone 
concentration, the cornposition of  (he chipped 
stone assenlblage, and distance from  the S a m  Fc 
River villages werc  characteristics  suggesting a 
potentially unique function for LA 98680. 

LA !>X680 is w a r  the end of at1 east-west 
ridge top thal ovcrtooks  the  Arroyo  Calabasas. 
From  this  promontory  there is an urwbstnlcted 
view of the lower  rcaches of the Arroyo  Cala- 
basas drainagc. the Cafiada Ancha. arrd the C:a\i:ia 
del Rio  to  the wes~er11 edge of La Ht~jada. The 
location providcs easy access to these arcas and 
their natural resources. ' h e s e  topographic  quali- 
ties would have ~nade I,A 98680 a good location 
for a limited base camp  or  staging  area t o  sup- 
port  hunting and galhering. 

Excavation of Feature I yielded limited 
evidence of construction  or  function. 'I'he 
chippcd stone assemblage  lacked functionally 
diagnostic  tools. hut displayed technological 
patterns  that  indircctly  indicate the  nalurc of the 
finished products.  The spatial relationship be- 
tween the cobble  concentralion  (Feature l )  and 
the  chipped stone artifacts  suggests  that they 
were conlcmporaneous  and functionally related. 

Rased on size and subjective  interpretation of 
morphology,  Feature I may be lhc remains of a 
foundation for a temporary structure, such as a 
hunting  blind.  The  structure shapc may have 
been D-shaped with a northwest  orientation. 
Based on the  cobble alignrnents, interior space 
could have been 2 111 rlorthwest-southeast by 2.25 
T ~ I  northeast-southwest Tor 4.5 sq In of fluor 
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space. This small area would have provided 
shelter to  one  or  two  individuals.  The absence of 
any hearths i n  or  around  Feature I suggests it 
was a shelter  and  not a habitation. Presence of 
an interior hearth is usually  interpreted as indi- 
cating  cool or cold weather occupation. The lack 
of a hearth  or other domestic  artifacts suggests 
the  occupation was brief and  mostly supported by 
durable  or perishable gear (Binford  1979). 

Expedient  or  situational  tool production is 
indicated  by  a chipped  stone assemblage that 
lacked  formal tools (Kelly 1988; Binford 1979; 
Andrefsky  1994).  Differential use of local lithic 
raw material for  tool  production  is suggested by 
size differences i n  chert and quartzite.  The 
absence of  discarded  tools  could result from no 
tool use on site, low  impact tool use  that  resulted 
i n  no recognizable edge  damage,  tools being 
transported off-site,  or  tools being  removed from 
the site by subsequent  site  occupants. 

Artifact  distributions  exhibit  patterning that 
relate to  number o f  occupations.  Overall,  the 
chipped stone asscmblage is low in number, but 
the material type matching  indicates that at least 
eight cores werc partly reduced, and 34 percent 
miscellaneous  chert  indicate that even  more cores 
were  reduced.  Miscellaneous local chert was 
recovered from 22 of the 36 excavation units  and 
is scattered around  Feature I ,  TJse of local chelt 
may coincide with very brief, low-intensity use:. 
Hy comparison, raw materials  assigned to specif- 
ic cores  exhibit  more patterned distribution. 
Cream-colored  and  gray-brown chert and light 
brown,  black, and  gray-tan  quartzite are mostly 
restricted to  thc  southern half of the excavation 
area.  Orange-red  chert  is concentrated  in  the 
northem half of  the  excavation  area. This distri- 
bution pattern  could  have resulted from two 
distinct  occupations. Spatial structure as  repre- 
sented by thc  two  distinct  artifact distributions 
indicates  planned activities, such as might  be 
expected for a logistically organized subsistence 
strategy.  Raw  materials were brought  to  the  site, 
systematically  reduced to  produce  core flakes and 
perhaps core tools,  and this  location was repeat- 
edly  used. 

Debitage  attribute  variability  between material 
types may reflect  tcchnological organization. 
Raw materials used to produce  the  same  tools 
should  have resulted in  similar by-products. In 
this  asselnblage there  are  differences in the 
debitage size  and core flake dorsal  scar counts. 

Chert  dimension ranges are much  smaller than 
quartzite  and  consequently the standard  devia- 
tions  are  also  lower.  Quartzite  core  flakes were 

much larger, have a wide  size range,  and  stan- 
dard deviation  is consistcntly higher.  These  data 
suggest that chert and  quartzite  were used differ- 
ently.  These  differences may relate to  the pro- 
duction of different sized hand  tools,  though a 
lack of discarded  tools makes it difficult  to 
support this inference. 

Dorsal scar count  frequencies  also  seem to  
indicate  differential  raw  material L I S ~ .  Figure 
10.3 shows the dorsal  scar count distribution by 
combined chert and quartzite classes. Chert 
shows a m ~ c h  higher  proportion  of  artifacts with 
three or  more dorsal  scars  than those with two or 
fewer  dorsal scars.  Quartzite  shows  the  opposite 
pattern  with a highcr  proportion  of  core  flakes 
with two  or  fewer  dorsal scars present.  Dorsal 
scars arc  one  indicator  of  reduction  stage with 
more dorsal  scars  created as reduction  progress- 
es.  Therefore, chert and  quartzite  were suhject to 
different reduction strategies. 

Core flake size  and  dorsal scar  counts  do 
show  different  reduction  patterns for  chelt  and 
quartzite. These  differences may reflect produc- 
tion of different tools. ‘rhe data can bu used to 
suggest  that differences may relatc to production 
of different hand tools  such as mighl have bccn 
needed to process wood or a range of plant 
materials. 

The  first three  variables combine L o  suggest 
that LA 98680 was more than  casually  used to 
support  hunting and gathcring  activities.  The 
artifact clustering and attribute  distribution 
suggest that planned activities  occurred  as part o f  
a  repeated occupation  pattern. T’lanncd or logisti- 
cally organized  activities would be expected if 
the  distance to the resource was greater than the 
diurnal  range  or i f  the resource  could not be 
transported long  distances without interim pro- 
cessing. LA  98680 is 5.4 km (3.4 mi)  from 
Pindi  or Agua Fria  Schoolhouse  pueblos.  Many 
sites are 5 km or  farther  from  the  pueblos,  but 
lhey do not  display the same  nlaterial culture  or 
spatial patterning. A S-to-7-krn diurnal  radius  has 
been  suggested to be possible  for  the  Santa  Fe 
River villagers. This radius would  operate  under 
optimal conditions  where  distance  to  resource 
and portability  of  the  resource  were within 
energy thresholds.  The  location of LA 98680 at 
5.4 km suggests that the resources wcre  within 
or near the diurnal limit, but may not have  been 
portable  without an interim processing stage. A 
bulky resource such as wood  might  have  re- 
quired  processing prior  to  transport.  The  ahscnce 
of heavy-duty tools  or possible wood-working 
tools  makes this hypothesis  tenuous. It is  possible 
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Figure 10.3. LA 98680, -core flake dorsalscar counts. 

that this was a strategy that  was instituted late in 
the occupation of Pindi or Agua Fria School- 
house pueblos resulting in few comparable sitcs 
and a discontinuation of the strategy when the 
villages were  abandoned. 

Conclusions 

Excavation of LA 98680 has shown that the site 
was  occupied  during  the early to middlc A.13. 
13OOs, when  the  Santa Fc River  population was 
at  its height.  The  date  range is based on thc 
presence of tuff temper in the  Santa Fc Black-on- 
white pottery.  Artifact,  topographic, and  geo- 
graphic variables  suggest that LA 986x0 was 
repeatedly  used for planned or staged activities, 
such  as would result from a logistically orga- 
nized strategy.  Suitable raw  nlaterials for produc- 
ing different sized tools were available and  used. 
Distance from LA 98680 to  the villages is within 
a diurnal  range, but the artifact assemblage 
suggests that  the site was used to pre-process the 
gathered material prior  to  transport.  The lack of 
discarded  expended  or  broken hand tools and the 

low frequency of chipped stone  debris suggest 
this strategy was used sparingly. 

LA 98688 

Setting 

LA $18688 was at an elevation of2,015 m (6,610 
ft) 011 flat to gently sloping tableland  that covered 
the  southern  portion of the project.  The tableland 
forms Lhc divide between  the Arroyo  Calahasas 
and CalZada Ancha drainage  basins.  The  ridge  is 
the highest point  between  the  southem boundary 
of the  piedmont  and  the Santa Fe River Valley 
and La  Cienega to the  south and southwest,  La 
Bajada and the Cochiti  area to the  west,  the base 
o f  the Caja  del  Rio to the northwest, and the 
Cafiada  Ancha to the  north. Two drainage  swales 
or draws  originate  along the eastern  boundary 
and to the west-southwest of the  site.  These 
draws eventually empty  into the Arroyo Cala- 
hasas floodplain. 

The soil was  typical of the Pojoaque-Panky 
association,  rolling,  which  was common 011 the 
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T,as Campanas  ridge  tops  and slopes. The topsoil 
was a Panky fine sandy loam  (Folks  1975, map 
39). The soil was mixed  with abundant pea- to 
fist-size  gravel and occasional quartzite and 
metamorphic  cobbles.  The  soils  wcrc deflated 
and cut by numerous shallow erosion channels 
outside the excavation area. 

This tableland i s  covered by an even distrihu- 
h T l  of pifion and  junipcr.  The  ground cover is 
sparse t o  moderate  grama with cholla, prickly 
pear, barrel cactus, and  yucca occurring  in  the 
more  disturbed  and  deflated areas. 

Pre- and Post-Excavation Description 

L A  9x688 is a large multicomponent sherd  and 
lithic artifact  scatter.  The site covers  12,200 sq 
tn or  1.2  ha ( 3  acres).  The  artifact scatter has a 
linear  distribution.  The surface sherds total 
between 300 and 500. Most of the sherds  are in 
three  concentrations.  The lithic  artifacts are  more 
diffusely  scattered and total between 50 and 100. 
Most o f  the shcrds  are frorn  pottery  types  that 
date from A.D. 1325 to 1415 with a few pottery 
types that  date  from A.D. 1050 to  1150 and 
1400  to 1500. 

Two possible Features, an ash stain  and a 
cobble  alignment,  were observed at the  site. An 
ash stain  was located about  40 r n  to the  north of 
the main artifact  concentration.  No  artifacts werc 
directly associated with  either  feature.  Cultural 
affiliation and telnporal dctcmmination could not 
be made  from the  surface  evidence. A cobble 
alignment  was located  15 m east of the main 
artifact concentration.  The alignment was rough- 
ly I,-shaped and may he a checkdam. Each 
perpendicular  alignment  was 1.S to 2 m long. 

Excavation of  L A  98688 confirmed and 
refined the survey  identification and preliminary 
interpretation.  Reexamination of the  site showed 
that the majority of the artifacts  were  concentrat- 
ed within a 30-by-30-m area in the  south one- 
quarter of the  site.  The remaining  artifacts 
displayed  a linear  distribution  with  small, low 
artifact  frequency  concentrations located  at  20 to 
30 m intervals.  The  artifacts were distributed 
over a 180 1n north-south by 75 m east-west  area 
covering  12,650 sq tn (Fig.  10.4).  Excavation 
within the artifact  concentration  yielded 4,248 
shcrd  and  lithic artifacts.  The pottery  manufac- 
ture dates  suggest many occupations occurred 
bctween A.D. 1 100  and 1700.  In  addition  to the 

pottery and chipped stone  debris, a  late Archaic 
prqjectile  point  and a fragment of a glass  adom- 
ment were  recovered,  further  emphasizing the 
palimpsest nature  and potential temporal  and 
functional con~plexity of the deposit.  Two shal- 
low, deflated soil stains were  observed arid may 
be thc  rctnains of surface hearths. 

Excavation Methods 

The  excavation strategy followed  the  methods 
outlined in the  data recovery  plan (Post  1994b). 
The  extent o f  the site area and  location of  artifact 
concentrations were dctcrmincd  by pintlagging 
all surface  artifacts. A baseline for a 1-by-l-m 
grid system was established on a roughly  north- 
south axis at 30 m intervals  spanning  the length 
of the site. 

A 16-by-16-111 area  within  the  main  artifact 
concentration  (northeast corner  Grid 1 h2Nl IOOE) 
was surface  collected  in 1-by-l-m  units  and  the 
artifact counts plotted on a distribution  map.  The 
six units with  the  highest  artifact counts were 
excavated to determine  the  depth of the cultural 
deposit in the concentration.  Four  I-by-l-m  units 
were placed in  the  corners of the 16-by-16-111 
area to define  subsurface  limits of the cultural 
deposit.  The majority of artifacts  recovered  from 
these units  were  from  the surface strip  or Level 
1 (0-10  cm  below surface strip [bssl). Subse- 
quent  excavation focused on  the  upper level 
based on these  results. 

Surface-stripping  began  with  the southwest X- 
by-8-m  quarter  (northeast  comer  Grid  156N/ 
92E) of the  16-by-I6-m  area.  Surface-stripping 
removed  the top 5 cm of soil, which  was 
screened through  %-inch steel mesh.  This initial 
8-by-8-111 area was  expanded to  the  north,  east, 
and west by following  the  artifact  counts.  Even- 
tually, a 14 In north-south by I8 m east-west 
area  was  completely surfacc-stripped.  The  arti- 
fact density distribution  for the 14-by-18-111 area 
was  plotted  and  used to determine  the placement 
of additional below surface excavation  units. 

Thirty-six  units  were  excavated I0  cm  below 
the surface  strip  across  areas with  the  highest 
artifact  densities. Ten of these units  were exca- 
vated in two 5 cm levels to  determine if artifacts 
were  associated  with  the upper sandy loam  or  the 
lower consolidated  clay loam.  Few  artifacts  were 
recovered from  the  lower 5 cm, so it was as- 
sumed that artifacts  were restricted to  the  upper 
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level. Gcnerally, the Level 1 artifact type pro- 
portions reflected  the  surface-strip counts, but in 
lower  numbers.  Surface-strip units with the 
highest artifact counts usually yielded  the  most 
artifacts  from 1,evel I .  

Surface-strip  and Level I excavation  within 
the 14-by- 1 X-IT) area  revealed  two  small  (15 cm 
diameter) soil  stains  that  were  less than 5 cm 
deep.  These  appeared  to be the deflated  remains 
of snxdl, shallow hearths. No other soil  staining 
or  evidence of features was exposed.  The exca- 
vation strategy  assumed that the artifact concen- 
tration  represented an eroded  or deflated  midden 
and that the associated structure  or  feature  would 
be  located  in an area  of  low artifact density. 

To  further search for a structural or activity 
area,  five I-by-X-m units were  excavated north 
from  the  Grid 162N line across  an area  that had 
low surface  artifact counts.  These 40 units were 
surface-stripped and 10 units  were  cxcavated 10 
cm  below  the surface strip. No staining, char- 
coal,  or  other  feature evidence  was encountered. 
Auger tests  were placed in the bottom of each 
Level 1 unit to explore  for  deep cultural  deposits 
or unusual soils.  These  auger tests were bored to 
depths  ranging ~ ~ O I J J  20 to 50 cm below  the 
modern  ground  surface.  The  auger tests  did  not 
yield evidence o f  a cultural deposit. 

Additional auger tests  were placed in the 
center of each grid along the  Grid 8SE line to thc 
west of the  densest portion of the  artifact concen- 
tration.  These tests  were bored  from  40  to  70  cm 
below the modern  ground surface.  Natural soil 
horizons  were  encountered, but  there was no 
evidence of a buried cultural deposit. 

Charcoal flecks  wcrc  observed in Level 1 of 
Grid 149NIXXE. Three  contiguous units forming 
a 2-by-2-m area,  including  Grid  149N/lX8E, 
were excavated to search  for  additional  charcoal 
or a charcoal-stained soil level. 'l'hese units did 
not  contain charcoal and yielded few o r  no 
artifacts. 

A small h e r d  and chipped stone concentration 
was located 12 m north of the main concentra- 
tion. A 4-by-4-111 excavation  area  was  demarcat- 
ed will1 Grid  177N/91E as  the northeast  corner. 
All units were surface-stripped, yielding 75 
sherds  and 4  pieces of chipped  stone.  The three 
units  with  the  highest  artifact count from surface 
strip were  excavated 10 cm  bss. These subsur- 
face units did not yield  evidence of features or a 
buried cultural  deposit, so no further  work was 
conducted  in  this area. 

Stratigraphy 

Six soil layers  were  identified by excavation and 
auger testing. Stratigraphic  dcscriptions  arc based 
on  grid  excavations  to 30 cm  below  the  modern 
ground surface and  auger tests for deeper  obser- 
vations. The  upper 15 to 40 cm of soil consisted 
of  brown  to light  hrnwn  sandy  loam  with 2 to 5 
percent  gravel  and  a low  calcareous  content 
(Stratum  1).  Only 5 five  to 10 flecks of charcoal 
were  noted  in  this upper layer throughout  the 
excavation  area. From 15 to  30  cm  below  the 
modern  ground  surface  (bmgs) in the  northeast 
three-quarters of the excavation  area,  there was 
a  compacted. block clay loam  with  less  than 2 
percent  gravel  and low  calcareous  content  (Stra- 
tum 2). This layer  rarely contained  artifacts,  but 
one of the 15  cm  diameter soil stains was embed- 
ded  within  it. This suggests that the  clay-loam 
was below  the prehistoric  occupation  surface.  In 
the  southwest one-quarter of the  excavation area 
the clay-loam layer was replaced  by  the light 
brown sandy  loam that is 15 to 30 cm thick 
(Stratum 3). Straturn 2 and Stratum 3 were 011 

top o f  a 20 to 30 cm thick layer of sandy  clay 
loam that was  slightly  blocky, moderately calcar- 
eous, and contained 2 to S percent  gravel (Sua- 
t u r n  4).  This  layer lacked any evidence of a 
cultural deposit.  From 50 to 70  cm  bmgs  was a 
light yellow brown fine  sandy loam that had  less 
than 2 percent  gravel and was moderately  calcar- 
eous  (Stratum 5) .  This layer was of unknown 
thickness,  but it was clearly below  the  prehistoric 
occupation.  Stratum 6 was  encountered in the 
auger test near the  checkdam. Between 70  and 
100 cm below  the  modern  ground  surface  there 
was a light pale brown  fine  sand.  This  layer  did 
not contain  cultural material  and  was well below 
the  prehistoric  occupation, 

Artifact Assemblage 

Pottery 
by Steven A. Lakatos 

A total of 3,115 pottery sherds  were  recovered 
from  the  site surface  and excavation of Area I .  
The  ceramic assemblagc is  comprised of pottery 
types  that  were manufactured,  used,  and  ex- 
changed throughout  the  Northern Kio Grande 
between A.D. 1050 and 1700 (Fig.  10.5).  Table 
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Table 10.6. LA 98688 Ceramic Types, Manufacture Dates, and References 

I I  'Type 

Smeared,  Indcntcd,  Corm- 

Pirldi Black-on-whitc 

Wiyo Black-on-while 

II Bandelicr Black-on-gray 
(Biscuit R) 

Date 

A.U.  1350- 
1450 

A.D. 1400- 
1500 

A.D.  1650- 
prcscnt 

A . D .  1025- 
1175 

A.D.  1175- 
I325 

A.D.  1300- 
1400 

A.D.  1250- 
1425 

A . D .  1350- 
1450 

A D .  1425- 
1475 

Rel'erencc 

Fallon and Wening (1987), Shepard (1936), Mcra (1035). Sluhhs and Stallings 
(1953). Warl-erl (197%) 

McKenna and Miles (1990). Mcra (19.15) 

Shepard (1936), McKenna and Miles (1990), MCKI (1935). Sundl (1087) 

Hahicht-Mauchc (1993). McKenna and Milus (1990). Mera (1935). Sundl (19X7), 
Warren (1979a) 

Kidder and Arnsdcn (1Y31), Ureternilz (19hh),  Habicht-Mauchc (1993), McKenna 
and Milcs (1990). Mera (1935). Stuhhs and Stallings (1953). Suncit (1987). Wal-ren 
( 1  979a) 

Bretetnitz (1966), Hahicht-Mauche (1993), Sluhhs and Stallings (1953),  Sundt 
( 1987) 

Kidder and Arnsderl (1931), Brctcrnitz (1966). Habicht-Mauche (1993). McKenna 
and Miles (1990), Mew (1935), Stubhs and Stallings (1953). Sundt (lY87), Warren 
(1979a) 

Kidder and Amsden (1931), Brctcrnitz (1966).  fall^ and Weninp (19X7), Habicht- 
Mauche ( 1  993), McKcnna and Miles (1 990). Sundt (1  987), Warren ( 19793) 

Kidder and Amsden (1931), Breternitz (1966),  Fallon  and Wening (ISX7), 
McKenna and Miles (1990),  Sundt  (1987),  Warren  (l979a) 

Estates VI1 Excavation 33.5 



TY Pr Dale 

Glaze h Red 

1490 n o ~ a  Cila/,e polychronte 
A.D.  1450- Glaze C polychrornc Espi- 

1450 I x g o  C;la/,e-on-yellow 
A . D .  1400- Glaze B Yellow 

1425 chromc 
A.D. 1350- San Clernenle Cila/e poly- 

1425 Cieneguilla Glaze-on-yellow 
A.1) 1370- Glaze A Yellow 

1425 Agua Pria Glaze-on-red 
A . D .  1315- 

10.6  lists  the formal  type names, the  accepted 
manufacture  dates,  and  the  major references  used 
to identify and characterize the types. This 
ceramic  analysis will focus on typological, 
technological,  and functional  variability through 
time  and  across  traditions.  The analysis is  divid- 
ed into a  gcncral and detailed studies.  The 
general  analysis was  conducted for the whole 
assemblage while the detailed  analysis  focused on 
a  sample of sherds selected for their  potential to 
provide  information  on the site and regionally 
specific  research questions. 

General Analysis 

All 3,115 sherds recovered from LA 98688 were 
initially sorted by  pottery type  and vessel form 
and portion. ‘Thc sherds within  each sorted 
category were  counted and weighed. Based on 
the initial sort, the  assemblage could be separated 
into  utility  wares, white  wares,  and  glaze  wares. 
A fourth category includes  historic pottery and 
sherds that could not be assigned to a formal 
ware. Within these wares, formal  types and 
sorting  categories were assigned. Frequencies of 
formal types tend to  he low because of the 
predominance of small sherds,  as evidenced  by 
an average weight of 0.6 g per  sherd. Small 
sherd  size also  contributes  to the  relatively high 
percentage of pottery  assigned to  the  indetenni- 
nate vessel fomi  category.  Table  10.7 shows the 
distribution of wares  by vessel form and portion. 

A total or 1,525 utility ware jar  sherds were 
recovered. Of  these, 1,489 were  micaceous  and 
36 were  nonmicaceous. Micaceous  pottery  types 
include  Smeared  Indented  corrugated ( I  ,485 
sherds)  and Sapawe  Micaceous (4 sherds). 
Nonrnicaceous  pottery irlcludes small quantities 
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Kererence 

Hahicltt-Mauchc (1993), Shepard (1936), McKenna and Miles ( I  990), Mew 
(1933). Sundt (1987). Warren (1976, 1979a) 

Habicbt-Mauche (1993). Shepard ( I  936). McKenna and Miles ( 1  990). Mel-a 
(1933), Sundt (1987), Warrcn (1976, 197Ya) 

Hahicht-Mauchc (1993), Shcpard (1936), McKcnna and Miles (19YO), Mcra 
(1933). Sundl (1987), Warrerl (1976, 1979a) 

Ihbicht-Mduchr (1993). Shepard (1936), McKenna and Miles (IYYO), Mera 
(1933), Sundt (113x7). Warren (1976. 1970a) 

Habicht-Mauche (1993). Shepard (1936), McKcnna and Miles (1990), Mcra 
(1933). Sun& (1887). Warrerl (1976. 1979a) 

of corrugated,  clapboard, incised corrugated, and 
smeared  indented corrugated  varieties.  The  high 
frequency of micaceous  utility ware  pottery is to 
be  expected  based on the decorated pottery  types 
recovered. 

A total of 420 white ware  bowl  and  jar  sherds 
wcrc recovered. Pottery  types include Kwahe’e 
Rlack-on-white, Santa I% Black-on-white. Pindi 
Black-on-white, Wiyo Black-on-white.  Biscuit A, 
Biscuit E, and a transitional WiyoiBiscuit A .  ‘I’he 
transitional Wiyo/Biscuit A sherds  displays 
characteristics of both types and were  assigned to 
the undifferentiated organic white category. 
Table 10.8 shows the distribution of white wares 
by vessel form and portion. 

A total of 1,050 glaze ware bowl and jal- 

sherds were recovered. Glaze A types include 
Agua  Fria Glaze-on-red, Cieneguilla Glaze-on- 
yellow, and San  Clemente  Glaze-on-polychrome. 
Glaze B and C types  include  Largo  Glaze-on- 
yellow and  Espinosa  laze-on-polychrome. 
Portions of bowls  and jars  that  could not be 
assigned to a formal  type were  placed i n  sorting 
categories based on slip color.  Table  10.9  shows 
the distribution of glaze wares by vessel fornl 
and  portion. 

A total of 120 bowl  and jar  sherds  were 
placed in the  miscellaneous  ware group. A Kapo 
gray bowl  (six sherds) is the  only  forn~al typc 
defined in this group.  The remaining 114  sherds 
are placed in two  sorting  categories, plain pol- 
ished brown and  plain  polished gray.  The  plain 
polished  brown category includes 5 bowl  bodies, 
1 jar  rim, 26 jar bodies  and 10  indeterminate 
sherds.  The plain  polished gray  category  includes 
1 bowl rim, 23 bowl  bodies, 3 j a r   r i m ,  38 jar 
bodies,  and 7 indeterminate  sherds.  Thcsc  sherds 
are undecorated  and  display  a moderate  to  high 
polish on the  interior or exterior  surfaces. 
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Table 10.7. LA 98688 Ceramic Ware Groups hy Vessel Form and Portion 

Count Utility Warc  Whitc  Warc Glazc WBK Othor 
I 1 I I 1 1 

I 
Ro W Wt 

82 
42.1 

5 . 8  

I245 
58.3 
88.0 

21 
.7 

1 .5 

9 
12.3 

.6 

1415 
25.1 

Cllt 

145 
70.4 
13.8 

24 
49.0 

2.3 

354 
48.8 
33.7 

13 
29.5 

I .2 

499 
24.2 
47.5 

IS 
57.7 

I .4 

1 050 
33.7 

Wt C'nt 

151 12 
66.3 5.8 
h. 1 10.0 

107 4 
54.5 8.2 
4.3  3.3 

795 30 
37.2 4. I 
32.1 25.0 

7 8  4 
S8.4 9.1 
3.1 3.3 

1296 64 
45.3 3.1 
52.3 53.3 

s2  h 
72.4 23. I 

2 .  I S .0 

2479 I20 
44. I 3.9 

0 S 
4.5 

37.1 

9 
6.6 
3.4 

121 
4.2 

47 .0 

T I33 

I 2.4 

Table 10.8, LA 98688 White Wares by Vessel Form and Portion 
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Table 10.9. LA 98688 Glaze  Ware Types by Vessel Form and Portion 

Count Glaze 
Row Pct 1111- 

Column Pct diff. 

Glaze 
Ycllow 
IJndiff. 

72  
22. I 
5.4 

4 
16.7 

.7 

Glaze 
Poly. 

IJndiff. 

- 
I 
. 7  

1.9 

1 
4.2 
I .9 

'The L A  98688 ceramic assemblage is com- 
prised of utility watc  jars, white  ware bowls  and 
jars, and glaze  ware  bowls  and  jars. 'The ratio of 
count  to  weight  shows that the utility  wares are 
friable  and  the  most susceptible to post-abandon- 
lnent processes while  the whitc  wares are  the 
most durable of the  ware groups. Decorated 
howls  are X6 percent of the  white  wares  while 
glaze  wares  occurred  in  roughly equal percenlag- 
es of bowls (36 percent) and  Jars (49 percent). 

Bowl forms  dominated the white ware assem- 
hlagcs during the  late Coalition  periods. Decorat- 
ed  jars, which  were rare  before the early Classic 
period, wcre  revived with glaze-paint pottery 
production.  This revival may reflect expanding 
socio-economic necds. 

Detailed Analysis 

A total of 617 sherds representing  a minimum of 
21 vessels were selected for  the detailed  analysis. 
This  sample represents 20 percent of the total 
assemblage by count and 50 percent of the total 
assemblage by  weight.  The detailed  analysis 
focused on pottery type, vessel fonn and  portion, 
paste characteristics, rim form, post-firing  modi- 

fication, use wear,  and interior  and  exterior 
surface condition. 

Rim  sherds,  sherds 2 crn or  greater, and 
sherds  that  displayed post-firing  modification 
were  selected for the detailed analysis.  Pottery 
which fit  these criteria  was  expected  to  have  the 
most  potential for  answering research questions. 
Sherds were sorted, weighed  and  placed in ware 
groups as defined  in  the general analysis. 

The detailed analysis identified additional 
fonnal poltcry  types that  were not identified 
during  the  general  analysis.  These types were 
recorded  within the white  and glaze  ware catego- 
ries. Table 10.10 shows  the  distribution of  ware 
by vessel f o m ~  and portion. 

Utility wares. A total of 59 jar  sherds  or 4 
percent of all  utility  wares  were  selected. Por- 
tions of two vessels were idenlificd,  including a 
Sapawe  Micaceous vessel (Vessel 19) and  a 
corrugatcd micaceous vessel (Vessel 20). Utility 
ware sherds not  assigned to a vessel include  two 
nonmicaceous clapboard  corrugated  sherds  and 
three  smeared  indented corrugated  sherds. 

Vessel 19, Sapawe  Micaceous, represented by 
21 rim  and 20 body  sherds, closely corresponds 
to  the  descriptions  provided i n  Ilabicht-Mauche 
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Table 10.10. LA 98688 Detailed Analysis, Vessel Form and Portion hy Ware 

(1993) and Mera (193). I t  has a black, friable 
paste and is tempered  with  crushed igneous  rock 
and  mica. The surface is srnoothed  with  horizon- 
tal coil junctures  visible. 

Vessel 20, corrugated micaceous,  represented 
by 4 rim  and 9 body shcrds,  also  has a hlack, 
friable  paste, but is tempered with quartz  and 
mica.  The  surface i s  smeared  with corrugated 
impressions visiblc. 

Traditionally,  utility  wares  have been associ- 
ated with  domestic  activities such as cooking and 
food preparation.  The presence of utility  wares 
at this  site  suggests it was  occupied for a long 
enough  period of time or frequently  enough that 
food  preparation was  necessary. 

White Wares 

A total of 193 white ware  shcrds or 46 percent 
of all  white warcs  were selected. Portions of six 

vessels  were identified,  including a Wiyo Rlack- 
on-white vessel (Vessel 31, a transitional Wiyo/ 
Biscuit A (Vessel 5 ) ,  an undifferentiated organic 
white ware vessel (Vessel 6), and two Biscuit A 
vessels  (Vessels 7 and 8). Table I O .  1 1 shows  the 
distribution of vessel forms and  portions by 
vessel. 

Vessel 3,  a Wiyo Black-on-white bowl,  is 
represented by 12 sherds.  The  paste is soft,  light 
gray to gray  in  color (7.5YR 7/0-5-0), fine 
grained,  and is tempered with  glassy pumice. 
The  exterior of the vessel is smoothed with 
pitting  visible,  while  the  interior  is polished 
displaying a greenish  colored,  tloated  slip.  Rim 
wear was  recorded on one  sherd  suggesting  use 
prior  to  deposition. 

Vessel 5, a transitional Wiyo/Biscuit A,  is 
represented by 23 shcrds.  The paste i s  soft, light 
gray (7.5YR 7/0), fine  to  medium  grained, and 
is tempered  with  glassy pumice.  The  exterior  is 
lightly  slipped and  polished  near  the  rim  and 
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smoothed  on  lower  portions. The interior  surface 
displays a thin  while t o  greenish gray  polished 
slip. 

A  variety of  post-firing modifications are 
exhibited by  this vessel,  The  edges of two sherds 
are  ground and  beveled,  the interior surface of 
one sherd has  numerous parallel striations that 
penetrate the  slip  (Fig.  10.6a). and one rim sherd 
is serrated (Fig.  10.6b). Extensive  post-firing 
modification is evidence that vessels  brought Lo 
the sile were  already heavily used or partial 
vessels wcrc uscd secondarily as scrapers or 
dippers. 

Vessel 6, an undifferentiated  white  ware 
bowl, is represented  by  six sherds.  The past is 
soft,  light  gray in color (7.SYR 7/0), fine 
grained,  and is self-tempered  with  tuff and 
pumice.  The  exterior of the vessel is smoothed. 
The  interior  surface  displays a polished  pearly 
white to  off-white  slip.  The  edges of two sherds 
are  ground  and  rounded, suggesting portions of  
this vessel were utilized for activities unrelated to 
its original function. 

Vessels 7 aud 8, Biscuit A bowls,  are repre- 
sented by 7 and 53 sherds, respectively. Vessel 
7 has a soft,  light  brown (IOYR W2). fine- 
grained paste,  and is self-tempered  with tuff and 
pumice.  The  exterior of the vessel is smoothed 
with pitting  visihlc, while  [he interior is polished 
displaying a thick white slip. 

Vessel 8 has a soft,  dark  gray (7.SYR 410) 
exterior  and a light  brown (1OYR 5 / 2 )  interior, 
firw to medium paste, and is self-tempered, 
similar  to Vessel 7. The  exterior of the vessel is 
smoothed  with  pitting visible,  while the  interior 
is  polished,  displaying a  thick  white slip.  The 
rim  form  and  decoration of this vessel is similar 
to  Glaze B and Glaze C pottery  being  produccd 
during  the  early  Classic  period.  This similarity 
may reflect the  strong influence of glaze  ware 
pottery styles during  this  period. 

Ninety-two  sherds  were not assigned to a 
vessel. Bowl sherds  are X3 percent and  jar  sherds 
9 percent of the while  wares  not attributable to a 
specific  vessel. Formal pottery  types  identified 
include  two Kwahe’e  Black-on-white sherds,  two 
Santa Fe Hlack-on-white sherds, and seven 
Biscuit B sherds.  Sorting  types identified  include 
16 undecorated  white  ware sherds,  12 undiffer- 
cntiatcd organic  white ware sherds,  one undiffer- 
entiated  mineral white ware sherd, and  nine 
undifferentiated Biscuit  ware sherds.  Table  10.12 
shows  the  distribution of vessel f o r m  and por- 
tion by fornlal  types and  sorting  categories. 

Glaze wares. A total of 332 gla7,e ware sherds 
or 32 pcrcent of all glaze wares were  selected. 
Portions of 1 I vessels  were  identified. including, 
an Agua  Fria Glaze-on-red vessel (Vessel 1), a 
Cieneguilla  Glaze-on-polychrtlrne vcssel (Vessel 
2), a San  Clemente  Glaze-on-polychrolne vessel 
(Vessel 9), an undifferentiated  glaze-on-poly- 
chrome vessel (Vessel lo), an  Espinosa  Glaze- 
on-polychrome vessel (Vessel 13), three  Ciene- 
guilla Glaze-on-yellow vessels (Vessels IS,  17, 
and 18), a Largo  Glaze-on-polychrome vessel 
(Vessel I 6) ,  and two  undifferentiated  glaze-on- 
yellow  vessels  (Vessels 1 1  and 21).  Table 10. I3 
shows the distribution of vessel form and portion 

Vessel I ,  an Agua  Fria  Glaze-on-red  jar, is 
represented by 57 sherds.  This vessel exhibits a 
Glaze A rim style, which is  direct,  parallel, and 
slightly convex (McKenna and Miles 1990: Mera 
1933).  The paste is hard, light gray (7.5YR 7/0) 
lo light red (2.5YR 6/6-6/8) in color, mcdiurn 
grained, and is tempered  with augite  latite.  The 
exterior of the  vessel is slipped red and polished. 
The  interior of the neck is also  slipped red and 
polished  while lower  portions  are only smoothed. 

Vessel 2 ,  a Cicncguilla  Glaze-on-polychrome 
jar, is represented by 22  sherds.  This vessel 
exhibits a  Glaze A rim style, which is  direct, 
parallel and slightly  convex (McKenna and Miles 
1990; Mera 1933). The paste is  hard. light. gray 
(7.5YR 7/0) to  light red (2.SYK 6/6-6/8) in 
color,  medium  grained,  and is tempered  with San 
Felipe  basalt. The  exterior of the vessel is 
slipped red and polished from  the  rim  to  the 
shoulder  where it is  then  slipped  white,  polished, 
and  decorated with black glaze paint.  The  intcri- 
or of the neck is  also slipped red and polished 
while lower  portions  are only smoothed.  The 
exterior of the  vessel is abraded,  suggesting that 
it may have been used  for  purposes  other  than 
storage. 

Vessel 9, a San Clelnente  Glaze-on-poly- 
chrome  bowl,  is represented by 9 sherds.  This 
vessel exhibits a Glaze A rim  style  which is 
direct,  parallel,  and slightly convex  (McKema 
and  Miles 1990; Mera 1933). ‘The paste is hard 
and friable,  light tan (SYR 8/2-7/2) in color, fine 
to medium grained,  and tenlpered  with horn- 
blende  latite. The  interior  and  exterior  surface 
finish  of all sherds display varying  degrees of 
exfoliation. Both  surfaces exhibit a  well polished, 
creamy pink  colored  slip,  pendant  to  the  rim, 
and a  thick  red slip on lower  portions of the 
vessel. Black glaze paint  separates the slip 

by vessel. 
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colors. 
Vessel 10,  an undifferentiated  glaze poly- 

chrome  bowl, is represented by 11  sherds.  This 
vessel has a  Glaze  A rim style, which is direct, 
parallel and  slightly  convex (McKenna and Miles 
1990; Mera 1933). The paste is  hard,  light  gray 
(7.5YR 6/0-5/0) and light red near the  exterior 
(2.5YR 6/6-6/8), mediuln grained,  and tempered 
with  basalt.  The  exterior surface is undecorated 
and  displays a  well-polished  red slip.  The interi- 
or  surface  is  also undecorated and displays  a 
well-polished, creamy white  slip.  This vessel 
probably  represents a Cieneguilla Glaze-on- 
polychrome  bowl  however,  it is undifferentiated 
based on the  lack of decoration. 

Vessel I I ,  an undecorated, glaze yellow 
bowl, is represented by nine  body shcrds.  The 
paste is hard, fine,  light gray  (7.5YR  7/0), and 
is tempered with hornblende latitc. The  exterior 
and interior of the  vessel are  slipped  and well 
polished. 

Vessel 13, ~ I J  Espinosa Glaze-(in-polychrome 
howl, is represented by 25 shcrds.  This vessel 
exhibits a Glaze C rim style, which is beveled, 
slightly concave, with  a  high carina,  and dccorat- 
ed with  brownish black glaze paint  (McKenna 
and  Miles  1990;  Mera  1933).  The paste is hard, 
gray  (7.SYR 6/0-5/0) in color, medium grained, 
and is tempered  with augite  latite.  The  interior 
and  exterior o f  thc vcsscl exhibits a  well-polished 
white slip that displays  various shades of  gray. A 
brownish  black glaze paint is evident on both 
surfaces. 

Vessels IS and  17,  Cieneguilla Glaze-on- 
yellow bowls,  arc represented by 24 and 5 
sherds  respectively. Vessel 15 exhibits a  Glaze A 
rim style, which is direct,  parallel,  and slightly 
convex  (McKerm  and  Miles 1990; Mera 1933). 
The paste is hard,  light red  (2.SYR 6/6-6 /8) ,  
medium grained, and is tempered with augite 
Mite.  The  cxtcrior and interior of the vessel are 
slipped creamy  yellow and polished. The surface 
trcatmcnt on 46 percent of sherds  from this 
vessel are  exfoliated.  The  interior surface of 
three sherds  exhibit  abrasion, suggesting use 
prior t o  deposition. 

Vessel 17 exhibits a Glaze A rim style, which 
is  direct,  parallel, and slightly convex  (McKenna 
and Miles  1990;  Mera  1933).  The paste is hard, 
gray  to  dark gray (7.5YR 6/0-4/0), medium 
grained,  and i s  tempered with  augite latite. The 
exterior and interior  surface  treatments  are intact 
and exhibit a creamy yellow, well-polishcd slip. 
Rim wear  was  recorded on onc  sherd. 

Vessel 16, a Largo Glaze-on-polychrome 

bowl, i s  represented  by seven  sherds.  This vessel 
exhibits a Glaze H rim  style,  which is thick and 
flat (McKenna  and  Miles 1990: Mera 1933). The 
paste is hard,  gray (7.SYR 6/0-5/0) and light  red 
near thc exterior  (2.5YR 6/6-6/8),  medium 
grained,  and is tempered  with augite  latite.  Thc 
interior and exterior of the vessel are slippcd 
white,  displaying  varying shades of gray, and 
well polished. Both  surfaces exhibit a brownish 
black  glaze paint. 

Vessel 18, a Cieneguilla Glaze-on-yellow jar, 
is represented by 67 sherds.  This vessel exhibits 
a Glaze A rim style, which is  direct,  parallel, 
and slightly  convex (McKenna arlcl Miles  1990; 
Mera 1933). The paste is  hard,  light  gray to gray 
(7.5YR 610-4/0) in color,  medium  grained,  and 
tempered with  augite  latite.  The  exterior of the 
vessel is slipped  creamy  yellow and  polished. 
The  interior of the neck is also  slipped creamy 
yellow  and  polished  while lower  portions  arc 
only smoothcd. A drill  hole of unknown  function 
perforates  one  rim  sherd  (Pig. 1 0 . 6 ~ )  and use 
wear  was recorded on another rim sherd indicat- 
ing that Vessel 18 had a  use-life befo1-e discard. 

Vessel 2 I ,  an Undifferentiated glaze-on-yellow 
jar, is represented by nine body shcrds. I’hc 
paste is hard, light  gray (7.5YR 6/0-5/0) and 
light  red  near the cxtcrior  (2.5YR 6/6-6/8). 
medium grained, and is tempered  with augite 
latite. The  cxtcrior is slipped  creamy yellow, 
polished, and decorated  with  thick black glaze 
paint. 

A total of 87  sherds were  not  assigned to a 
specific  vessel. Bowl sherds  were 54 percent and 
jar  sherds 36 percent of the  glaze  wares  not 
attrihutcd to a specific vessel. Formal pottery 
types  identified  include Agua  Fria  Glaze-on-red, 
Cicncguilla  Glaze-on-yellow, San Clemente 
Glaze-on-polychrome,  and Rspinoso Glaze-on- 
polychrome.  Sorting types  identified  include 
undifferentiated glaze-on-red,  undifferentiated 
glaze-on-yellow, undifferentiated glaze-on-poly- 
chrome, undecorated glaze-on-red, undecorated 
glaze-on-yellow,  undecorated glaze red and 
white-gray, and undifferentiated  glaze  ware (see 
Table  10.14).  Post-firing  modification  was 
recorded on a  total of six sherds  or  seven percent 
of all  glaze  ware sherds not  assigned to a  vessel. 
Modifications include  a sherd with a rounded 
edge, a sherd with a ground  edgc, and 4 sherds 
with  striated exteriors.  The  striations  are parallel 
and  penetrate the slip  exposing  the paste. Figure 
10.6d and  e are  representative of the  striated 
surfaces. All  post-firing modifications were 
recorded on glaze-on-red sherds. 
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Miscellaneous. A total of 33 miscellaneous 
sherds  or 28 percent of all miscellaneous  wares 
were selected.  Portions of three  vessels  were 
identified,  including  one  Kapo Gray bowl (Vessel 
12), a plain  polished  brown  jar (Vessel 14), and 
a  plain  polishcd  gray jar (Vessel 4). Miscclla- 
ncous  shcrds not  assigned to a vessel include one 
plain  polished brown bowl rim,  one plain pol- 
ished brown bowl body, otic plain  polished 
brown  jar  body, two  plain  polished gray bowl 
body,  and  one plain  polished  gray jar  body. 

Vessel 12, a Kapo Gray bowl,  is represented 
by three rims and two body sherds.  The paste is 
gray to  dark gray (7.SYR 6/0-4/0), fine  grained, 
and i s  tempered with vitric tuff.  The  exterior  and 
interior surfaces are unslipped and display a high 
polish. 

Vessel 14, a  plain  polished brown  jar,  is 
represented  by six rim,  two  body,  and  two 
indeterminate rim sherds. It also has a gray t o  
dal-k gray (7.SYR 6/0-4/0), fine graincd pastc, 
but is tcrnpcred  with  basalt. The  exterior surface 
is unslipped and  displays a high polish, while  the 
interior is only srnoothed. 

Vessel 4, a plaill polished  gray jar, is repre- 
sented by eight body sherds  and  one sherd from 
an  indeterminate vessel portion. Ti has a dark 
gray (7.Syr 4/0), fine t o  tncdiutn  grained rnica- 
ceous paste  and is tempered  with  tuff  (volcanic 
ash).  The  exterior  surface  is  unslipped and 
displays a high polish  while the  interior  is only 
smoothed. 

Summary. The dctailed analysis of LA 98688 
identified four ware groups, utility wares, white 
wares,  glaze  wares, and a miscellaneous  wear 
group. Utility  wares are 10 percent, white wares 
are 33 percent, glaze  wares are 52 percent, and 
miscellaneous wares are 5 percent ofthe detailed 
assemblage by count. 

Vessel form aniong the decorated pottery 
rcvcals  a pattern typical of late Coalition and 
early  Classic  period sites in the Northern  Rio 
<;ran&. The white  wares are  dominated by 
bowls that are 92 percent of the  ware  group, 
while  jars  are 4 percent.  The  glaze wares show 
relatively equal  amounts of bowls (37 percent) 
and  jars (55 percent).  Decorated jars, which are 
rare  in  the  Coalition  period, were revived io the 
early  Classic  period.  The variety of wares and 
vessel forms recorded  indicates L A  98688 was a 
location where small-scale domestic activities 
were conducted. 

Temper types identified  in  the  analysis sug- 
gest different  production  areas  for white  wares 

and the glaze wares  recovered from LA 98688. 
Volcanic  ash and fine  sand temper  types  were 
identified i n  the organic white ware pottery from 
LA 98688. These  temper types  suggest produc- 
tion on or  near  the  Pajarito Plateau (Warren 
1979a:194-195)  or the Northern ‘Tewa basin. 
Glaze ware tempering  materials are  dominated 
by augitdlatite followed by basalt. These  temper 
types  suggest that the glaze painlcd  pottery was 
produced in or  near the Galistco basin or  Cochiti 
area (Warren  1979a). 

Pottery manufacture  dates  suggest  repeated 
occupations  between A.1). 1025- 1760. The 
majority of fonnal pottery types  recovered. 
Biscuit A, Glaze A, and Glaze B, were made 
during the early Classic  period, A.D. 1375-142s. 

Chipped Stone Artifacts 
by Guadalupe A. Martinez 

A total of 1,133 chipped stone  artifacts  were 
recovered from LA 98688. The  chipped  stone 
artifacts  were assigned to 11 artifact  types;  the 
majority arc  angular  debris  and  core  flakes 
(Table 10.15). Eight material types  were  record- 
ed,  four of which  were  chert  varieties.  Chert 
variation was monitored as a possible  indicator 
of different raw material sources.  For analytical 
purposes the tnaterial categories  were  combined 
into  “all  chert,”  chalcedony,  quartzite,  and 
“other. I’ 

Lithic Raw Material Selection. The  chipped 
stone raw  materials are mainly chert  and  quartz- 
ite (Table 10.15). The  high percentage of  quartz- 
ite is unusual for I,as Campanas assernblages, 
which arc usually dominated by chert. Because 
of this unusual pattern, c ~ r t e x  type  was moni- 
tored  for  variability that may relate to  different 
raw  material sources  (Table 10.16). Cortex  types 
observed included weatherworn,  nonweather- 
worn,  shiny, and patinated.  Chert,  chalcedony, 
and  quartzite show some diffcrences in the 
distributioll of cortex type. 

A chi-square test was  conducted for signifi- 
cant differences  between  cortex type and rnatcrial 
type with a null hypothesis that  there was no 
significant difference in cortex  type  distribution. 
A critical value of 41.38 was  obtained,  which is 
significant  at greater  than  the .01 level.  This 
result  indicates that  there  are  significant  differ- 
ences in the distribution.  The ad.justed residuals 



Table 10.14. LA 98688 Detailed Analysis, Glaze Ware Types not Attributed to  a Vessel by Vessel Form and Portion 

Glaze- Glaze- Glaze- Cieneguilla Agua Glaze- 
tilare 

34.5 Body 
30 1 1  3 2 2 9 I 2 Jar 

1 . 1  Rim 
1 1 Jar 

50.6 Body 
44 1 13 2 1 I 21 4 I Bawl 

3.4 Rim 
3 1 1 1 Bowl 

9.2 minair: 
X 1 4 1 2 Indctcl- 

Total wl~itr Unpainted Unpainred G-poly G-poIy yellvw red diff. Undiff. Undiff. Undifr. Count 
Row red.:' yellow Glaze-red Erpinow San Clemente G l a ~ e -  Fria G- puly UO- y e h v  Glaze-red 

Indeter- I 1 
minate 1 . 1  
Rim 

Column 5 5 31 3 I I 2 I 9 27 2 87 
Totd 5.7 5.7  35.6 100.0 2 . 3  31 .n 10.3 1 . 1  2.3 1 . 1  1 . 1  3.4 



Table 10.15. LA 98688 Artifact Type by Material 

Table 10.16. LA 98688  Material by Cortex Type 

Count 
Tutal waterwom  worn worn plicable Row Pct 
Row Patinated Shiny, not Nonwatcr- Watcr- Not ap- 

Column k t  

3 1  I 512 24 17 73 87 
Chert 45.2 4.1 3 . 3  14.3 17.0 60.7 

41.0 54.5 68.0 50.7 53.7 
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Gr:ly 

2 .  I . I  chrrl 
.4 75.0 25.0 mottlcd 

4 3 1 

I14 157 13 5 13 12 
Chalceciony 13.9 8 . 3  3.2 8.3 7.6 72.6 

15.0 29.5 20.0 9.0 7.4 

2 0 I I 5 
Silicified 

2.3 4.0 3.5 1.2 wood 
.x 11.1 1 1 . 1  55.6 2 2 . 2  

18 20 2 
0hsidi;m 1.8 10.0 130 .o 

c'olllmll 133 44 25 I 44 I62 758 
Total I O 0  0 3.9 2.2 12.7 14.3 06.9 

show that at  the .OS significance level (1.96 or 
greatel') that there are differellces within chalce- 
dony  and quartizite that may reflect  procurement 
patterns. 

Quartzite has significantly 11101-e 1haTI expected 
waterworn  cortex  suggesting that it may have 
hcen obtained  from  deposits with riverine  ori- 
gins. This does T I O ~  mean that the quartzite was 
obtained rrnm near a river. only that the quartz- 
ite was part of a riverine  deposit  in  the  geologic 
past. Santa Fc formation gravel contains  riverine 
deposits and  the qualtzite may come  from an 
isolated deposit  that had less chert and was 
located conveniently to the site. Chalcedony had 
greater than expected patinated  cortex and less 
t h m  expected waterworn  cortex.  Palination rnay 
form during  extended periods o f  surface expo- 
sure. It is possible that  chalcedony was salvaged 
from local Archaic  period sites  and reused at LA 
98688. It is  also  possible tlrat chalcedony  surfac- 
es  show patination better than other malerials, 
resulting  in an observation bias. 

The raw materials rellcct a use of quartzite, 

chalcedony, local chert, silicified wood. basalt. 
and  obsidian.  Quartzite  occurs as rncdiurn- and 
coarse-grained  textures ('l'ablc 10.17). Chert 
occL11-s is a wide  range o f  colors and  textures. 
The high  frequency o f  quartzite is unusual for 
Las Campanas sites. I n  the OAS site  asscmblage, 
quart7,ite is ahundant only i n  Area 5 of LA 
X6 159. Increased  use of quartzite may reflect di- 
minished  availability o r  quartzite or use of gravel 
deposits that  contained more  quartzite and less 
chert. 

The  obsidian is the  clear to stnokey gray 
varicty that originates i n  the Scrnez Mountains 
and along  the  drainages that originate in and 
around  the Senlcz Mountains.  Obsidian  is rcla- 
tively  scarce in Las Ca~npanas assemblages  (Post 
1993a:25, 1992:61; Scheick and Viklund 
1992:85-86). 

Dchitage. The assemblage was  dominated by 
angular debris and  core  tlakes.  The frcquency of 
angular  debris was  much higher  here than other 
sites  in Las Campanas. For this  reason (he 
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Table 10.17. LA 98688 Material by Texture 

Count Ghssy 
Row Pct 
Column Pct 

All Chert 

I 

I 21 
Other 

2. I 87.5 
36.4 63.6 

Column 21 12 466 41 569 24 
.rotnl 1.9 1 . 1  41.1 3.6 50.2 2.1 

KO W 

Total 

- 
530 
46.8 

157 
13.9 

_I 

113 
36.5 

33 
2.9 

133 
100.0 

Table 10.18. L A  98688 Angular Debris, Material by Percentage of Cortex 
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Table 10.14. LA 98688 Angular Debris, Material by Dorsal Scars 

count 
Row Pct 
Cnlumn Pct 

Quartzitc 

Othcr 

column 
Total 

20.2 56.3 
16.7 20.8 

58.3 37.5 iFj I 

'l'Otal 

48 167 
28.7 60.7 
78.7 

7 48 
14.6 17.5 
11.5 

2 
4.2 

48 

3 . 3  
17.5 

4 I2 
33.3 4.4 
6.6 

61 
22.2 

275 
100.0 

angular  debris  attributes of dimensions, cortex 
percentage,  texture,  and  dorsal  scarring werc 
monilored. 

There werc 275 pieces of angular  debris in 
the  chipped stor~e assemblage. Some  differences 
ill angular  debris  attributes  exist  between material 
types  and  thcse differences can be discussed. 
Angular  debris data are presented  in Tables 
10.18, 10.19, and 10.20. 

Angular  debris was distributed primarily 
among  chert,  quartzite,  and  chalcedony. Material 
texture  distributions resemble  the  overall assern- 
blage pattern;  chert  occurred  in  fine to coarse- 
grained  textures,  quartzite was  predominantly 
medium  grained,  and chalcedony  occurred 
mainly as fine-grained material. 

Angular  debris  dorsal  cortex  distribution  for 
all material  types i s  predominated by noncortical 
artifacts.  Quartzite has the highest  percentage of  
noncortical debris  followed by chalcedony and 
chert.  Intuitively, noncortical debris  could be 
expected to  occur at higher frequencies for fine- 
grained  material if  it was  being  selected for more 
intensive  reduction.  Obviously, the high  percent- 
age of  noncortical quartzite  angular  debris sug- 
gests  an  absence of selection bias  towards fine- 
grained  material. Early  stage  reduction o f  all 
materials  is  shown by the 30 percent occurrence 
of angular  dcbris having 60 percent or greater 
dorsal  cortex 

Dorsal flake scar counts are consistent  across 
material types. All material  types exhibit high 

frequencies of angular  debris having five  or 
fewer  dorsal scars.  Chalcedony  varies slightly 
from  the pattern by having a higher  percentagc 
of artifacts with  six  or  more  dorsal su r s .  This 
suggests that occasionally  chalcedony was select- 
ed for  more intensive reduction. 

Sumnary  data for angular  debris  dimensions 
are  displayed in Table 10.20. The  data indicate 
that quartzite  for all dimensions  tends to he 
larger  than chert  or  chalcedony. Because othcr 
angular  debris  attributes indicate  that all materi- 
als  were basically used in the same  manner,  the 
larger  quartzite  angular  debris may result from 
its coarser  grain size. Generally, all angular 
debris  tends to be small t o  medium  in  size. A 
higher  number of large  quartzite  angular  debris 
also may contribute  to its greater mcari dirnen- 
sions. 

Core flakes were  the most nunwous artifact 
type  in the assemblage. Core flakcs  were 73 
percent of the entire  assemblage, X25 out of the 
1,133 artifacts  (Table 10.15). The  same  attrib- 
utes  as  angular  debris  were  monitored on core 
flakes plus  portion and  platform type. Early, 
middle, and late  stages of core  reduction  arc 
represented by the distribution of cortex percent- 
ages among all the  core  flakes  (Table 10.21). A 
large portion of the  core  tlakes,  regardless o f  
material type, had 110 cortex, indicating intensive 
reduction.  However,  over 30 percent of the core 
flakes  had cortex percentages reflecting  early and 
middle stage  reduction strategies. 
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Table 10.20. LA 98688 Angular Debris, Dimensions by Material Type 

Range 
Matcrial 

Lkviation Mcan 
Standard 

M i n i m u m  Mnxitnuln 

Length 

Chalcedony 11 7 48 

31 13 6.926 19.833 Othcr 11 = 12 

63 10 11.241 22.938 Quartlilt: 11 -. 48 

38 8 5.961 Ifi.668 

A11 chcrt 11 = 167 36 b 5.98 12.766 

rhalcedony 11 = 4x 24 5 4.3 I 7  11.208 

Quartzite 11 = 48 

22 b 4.981 11.417 Othel- n - 12 

39 6 7.826 15.229 

All chcrt 11 = 167 20 I 3.877 6.617 

Chalccdolly 11 = 48 16 2 3-42? 5.708 
..  .. .. . . 

Quartzite n = 48 2 4.029 6.037 
I I I I II 

Othcr n = 12 12 2 2  -747 5.5 

Table 10.21. LA 98688, Corc Flakes by Cortex Percentage Ranges by Material 
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Table 10.22. LA 98688 Core Flakes by Dorsal Scars by Material with Chi-square Expected Frequency 
and Ad,justed Residuals 

C’ounl  
Row Pct 
colullln Pct 

Total 6 +  3-5 0-2 Expected AdjuLted Residuals 
R O W  

171 343 56 I 1 6  
All chert 41 .b 16.3 3 3 . 8  49.9 

35.3 

6.67 0.56  -4.34 

78.9 43 .0 
20 I 30 112 

Quartzite Quartzite 
259 9 7 

71.7 
35.9 53 .s 
26.9 

212 118 
6.13 -3.16 

259 9 7 
71.7 

35.9 53 .s 
26.9 

212 118 
6.13 -3.16 

5 

7.0 
43.8 I .4 

36 1 

31 
-6.52 

5 

7.0 
43.8 I .4 

36 1 

31 
-6.52 

Colulnn 
100.0 8.6 32.1 58.7 Tohl 
825 71 270 484 

Dorsal  scars on core flakes also retlect  this 
pattern o f  early and middle stage reduction;  484 
exhibit  two  or  fewer scars and 270 have three to 
five  scars (‘l’ahle 10.22). A chi-square  test  was 
conducted to determine if the dorsal  scar  counts 
were significantly different  across material  types. 
l’he null hypothesis was that there was not  a 
significant difference in dorsal scar counts by 
material type.  The  chi-square value of 78.6303 
was significant  at the .01 level for 6 degrees of 
freedom.  The  adjusted residuals shown i n  Table 
10.22  are  interpreted at ihe .O1 significance 
level.  They  show that  all chert  has a significantly 
low frequency of core flakes with two  or fewer 
dorsal  scars  and  a high frequency of core flakes 
with  six  or  more  dorsal  scars. By comparison the 
quartzite  cure  tlakes  have a  significantly high 
frequency of two or fewer dorsal  scars  and  low 
frequencies of three to five and six or more 
dorsal  scars.  This  suggests that all chert and 
quartzite  cores were  differentially reduced;  more 
late stage reduction occurred for chert and  more 
early stage  reduction in thc  quartzite. 

Platform types for  core  flakes  primarily 
reflect early  and  middle  stage  reduction.  There 
were  276 single-faceted and 66 cortical platform 
(‘l’able 10.23).  Though  platform  types  emphasize 
early  to  middle stage reduction,  there were 70 
core  tlakes with abraded or niultifacetcd plat- 
forms, suggesting that some late stage  reduction 
occurred. Multifaceted  platforms are typical of 
core  reduction,  which  aimed at producing  flake 
tools or  blanks. To test for significant differences 
in platform types by material type, a chi-square 
test  was conducted  on  combined  platform class- 
cs. Cortical  and  single-faceted, multifaceted,  and 
collapsed and crushed platform classes wel-e 
combined  into three groups by all chert, chalcc- 
dony, and quartzite.  With 4 degrees  of  freedom 
at the .01 significance  level the  critical value is 
13.2767.  The  chi-square value for  the  combined 
platform  classes  by  material type was 45.86428. 
There  is a  significant difference  in  platform  types 
by material type.  Adjusted  residuals  interpreted 
at  the .01 significance  level  indicate  that chert 
has  lower  than  expected cortical  and single- 
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Table 10.23. LA 98688 Core Flakes hy Platfornl Type by Material Type 

Row Pct and 
Column PC( abradcd 

42 I 
All chert 12.2 .3  

47.7 100.0 

3 
Chalcedony 2.8 

3.4 

42 
Quartrile 11.6 

47.1 

ahraded 

142 7 29 
41.4 5.0 8.5 
34.8 56.7 60.4 

38 5 10 
35.8 4.1 9.4 

9.3 16.7 20.8 

21 x 7 9 
60.4 1 .!I 2.5 
53.4 23.3 18.8 

Column 88 I 40 8 30 48 
Total 10.7 . I  49.5 3.6 S.8 

faceted platfomis and higher than  cxpected 
multifaceted platform. Chalcedony has lower 
than  expected cortical  and single-faceted  plat- 
f o r m  and higher  than expected  collapsed or 
crushed  platforms.  Quartzite has significantly 
higher than  expected  cortical  and  single-faceted 
platforms and lower  than expected  multifaceted 
and collapsed or  crushed  platforms.  l'lme  data 
support the observation based on the dorsal  scar 
counts  that  quartzite  debitage reflects a higher 
proportion of early  or  middle stage  reduction, 
and chert  and chalcedony are associalud with 
more middle and late stage  reduction. 

There was an unusually large number of 
whole  core  flakes in  the assemnblage (n = 63 
percent;  Table 10.24). All materials  were  repre- 
sented relatively equally.  This  higher percentage 
of whole  flakes  provided a strong  data base for 
comparing  dimensions by  material type.  Sumna- 
ry dimensional  data by rnatcrial type  are prescnt- 
ed in Table 10.25. Quartzite  core flakes  tended 
to  be  larger than chert  and chalcedony core 
flakes. A one-way ANOVA test for homogeneity 
demonstrated  that  chert core flakes  were consis- 
tently smaller than quartzite  core  flakes at the 
.01 significance level.  This test result lends 
support  to  the  hypothesis that chert may have 
been tnore completely or intensively  reduced 
Ihan quartzite. 

Cores. Ninetee11 cores  were recovered from LA 
98688  (Table 10.26). Core platform  types  includ- 

352 Las Campanas de Sunta Fe 

ed undifferentiated,  unidirectional,  bidirectional, 
and multidirectional.  One unidirectional quartzite 
core  was recorded. The  other 18 cores  were 
chert  and  included 10 multidirectional, 4 unidi- 
rectional, 3 bidirectional, and one  undifferentiat- 
ed. Fivc multidirectional cores, 3 unidireclional 
cores, 3 bidirectional cores. and 1 undifferentiat- 
ed  core had I O  or fewer dorsal  scars.  Two 
unidirectional and five tnu1tidirectic)naI cores  had 
between I I and 19  scars. All cores had A0 
percent or less cortex.  The srnall mean dirnen- 
sions fbr cores indicate  that they were  probably 
exhausted (Table  10.27). 

Tools. There were 12 utilized  core flakes, 2 
pieces of utilized  angular  debris, 5 bifaces,  and 
1 hammerstone  flake recovered from LA 9x688 
(Table  10.28). The flakes and  angular  debris 
edge  angles ranged  from 44 to  73  degrees.  Only 
one  flake showed  marginal retouch.  The  edge 
damage for tools other than  bifaces is typical of 
sawing and  scraping, nibbling  indicates  that  the 
edges  were not  used for  prolonged  periods. 

Bifaces had an edge  angle  range of 39 to 65 
degrees. One  biface was made of chalcedony the 
others  were of obsidian.  One  hiface, FS 28, was 
an obsidian  drill. lt exhibited  rotary wear  and 
marginal  retouch. Threc bifaces  were projectile 
points, FS 246, FS 229,  and FS 399. The last 
two were marginally  retouched. 

Projectile Points. Three  prqjectile  points were 



Table 10.24. LA 98688, Corc Flakes by Portion by  Matcrial 

Table 10.25. LA 98688 Wholc Core Flake Dimensions 

All chert 11 = 236 

73 6 10,4681 22.3227 Quartzite 11 = 220 

48 x 7.8615 18.2745 Chalcedorly n . 51 

69 2 8.7627 1x.ss0n 

Width 

All chcrt 11 = 236 

27 I 6.5003 13.3636 Other 11 = 1 1 

66 5 !),.507!) 20.6818 Quartzite n = 220 

42 8 1.9494 17.352!) Clhalcedony TI - 5 1 

1 0 1  5 8.9367 16.4491 

Thickness 

All chert 11 = 236 2n 1 3.3162 s.sson 
Chalcedony TI s1 15 2 3.6205 6. I765 

Quartite 11 -220 

8 I 2.1019 4.2121 Othcr 11 = I I 

29 1 4.2280 7.4000 
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Table 10.26. L A  98688 Cure Attributes 
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Table 10.27. LA 98688, Dimensions by Core Type 

Unidirectional n = 7 

39.00 39.00 39.00 Multidirectional 11 = 1 

5s 20 9.863 35.455 Bidirectional 11 = I I 

61 25 13.813 39.143 

Ur~idirectional 11 = 7 

25.00 25.00  25.00 Multidirectional 11 = I 

41 17 7.SSh 27.909 Bidirectional 11 = 1 I 

51 20 10.784 30.429 

Thickness 

Clnidircctional 11 = 7 23 I 1  4.645 16.286 
I I I I 

Ridirectional r1 -.. 1 1 

23.00 23 .00 23 .oo Multidirectional 11 = 1 

29 13 5.300 19.909 

Table 10.28. L A  98688, Utilized Debitage and Formal Tools 

7 Modified Retouch FS Artifact Artifact Malerial I No. I 'Type 
Outline Angle Wear Datuagc 

1 0 Crescent, 
nibbling, 
s1eps 

co11vex 5s 

512 I I I core flake I chalcedony 

7 I 1 collvex I Collcavc- 44 368 1 core tlakc, edge I chert 

368 I cot-e flake, edge  2 

concave 

Rounding, 
urridircct. 

Bidircct., 
abrasion 
o n  work- 
ing cdgc 

Linidirsct. 

Crescent. 
nibbling 

Crescent, 
uibbling, 
s1eps 

L 

I n hilhce. Ilake Madcra 
chert 

Madera 
chert 

1:eathers. 
crescent 

0 1 

Fealhers, 
nibbling 

Rounding, 
bidircct. 
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recovered from LA 98688, two were obsidian 
and the other was made o f  chalcedony. All three 
were unidentifiable points, although FS 399 may 
be a reworked Anmijo-style  projjectilc point (Fig. 
10.7). 

FS 399 was a whole obsidian point with side 
notching and reworked edges from the notches to 
the tip (Fig.  10.7a). The edges were convex and 
the base was indented. The bladc shape was 
ovoid and the cross-section was lenticular. Flake 
removal scars were regular. It mcasures 24 mm 
long by 15 nun wide by 5 mni thick. 

FS 246 was a chalcedony point with a missing 
base. ‘The edge shape was straight and the cross 
section was lenticular (Fig. 10.7b). The blade 
shape was triangular with regular flake rcrrloval. 

It measured 16 mm long,  9  nun wide, and 3 mm 
thick. 

FS 229 was an obsidian poinl with both  the 
base and tip missing but most of the blade was 
still intact (Fig. 1 0 . 7 ~ ) .  The shape of the blade 
was straight with a lenticular cross section. Flake 
removal scars were regular. The measurements 
for FS 229 were 23 m n ~  long, 13 1nn1 wide, and 
3 mm thick. 

Miscellaneous Artifacts 

FS 225 is a quartzite ball that measures 24.5 rnm 
in diameter (Fig. 10.7d). The exterior is smooth, 
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Table 10.29. LA 98688, Pottery Types by Unit 

Nnnmicaccous utility ware 2 34 2 38 
7.7 I .2  0.6 1.2 

Smcared indcntcd tnicaccous 1465 1x 1483 
52.9 5 . 1  47.6 

23.1 5.8 2.8 5.7 

Biscuit l? I6 16 
0.6 0.3 

Largo  Glazc-polychrome 3 3 
0.9 



8 11 
2.5 0.4 

4 
1.3 1.3 

42 

25 7 2  
7.9 

2 

2.3 

0.2 0.6 
6 

318 31 I5 
10.2 

Table 10.30. LA 98688, Vessel by Unit 

II Vessel 0 I 1 0  

Cicncguilla Glazc-poly- 
chrome (2) 

Biscuil A ( 7 )  

Biscuit A (8) )  

Sa11 Clct11cntc Glazc- 
polychrolllc (9) 

Undifferentiated Glaze- 
polychrorne (1  0) 

IJrdifferer~tiated Gla~e-  
yellow (1 I )  

Kapo C i l . 3 ~  ( I  2 )  

Unit  2 - 
127 
26.7 

49 
10.3 

21 
4.4 

12 
2.5 

1 
0.2 

1x 
3.8 

6 
1.3 

6 
1.3 

53 
11.2 

0 
1.9 

3 
0.6 

3 
0.6 

13 
2.7 

47 1 84 
39.2 30.2 

8 SI 
6.7 9.3 

1 22 
0.8 3 . li 

12 
2.0 

x 9 
6.7 1 .s 

4 23 
3.3 3.8 

6 
I .0 

1 6 
0.8 1.1 

53 
8.7 

9 
1.5 

11 11 
9.2 1.8 

9 !I 
7.5 1 .s 
2 5 
I .7 0.8 

20 2s 
16.7 4.1 

13 
2.1 
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I! Type (Vessel Numbcr) Total U n i t  3 U n i t  2 Unit  1 !I 

rnanufacture date ranges for LA 98688  pottery. 
The  site can  be divided  into spatial units to 

examine  the  distribution of individual vessels and 
types and  the  temporal relationships. The spatial 
units  are  somewhat  arbitrary, but are based on 
artifact  density.  The  three spatial units are: all 
grids  south of the 144N grid line (Unit 1), the 
grids between 145 and l64N (Unit a) ,  and all 
grids  north of the 16SN grid  line  (linit 3 ) .  
Tables  10.29 and 10.30  provide type and vessel 
distributions by  Units 1, 2, and 3.  

The formal  pollcry  typcs  identified  in the L A  
98688 ceramic assemblage  suggest  that this site 
was  occupied  repeatedly between A.D. 1025 and 
1760. The  early  portion of this span, A.D. 1025 
to 1250, is represented  by  only four  sherds of 
Kwahe’e and Santa Fe Rlack-on-while pottery. 
Two  sherds o f  Kwahe’e Black-on-white  were 
recovered  from LJni t  2 .  One sherd of Santa Fe 
Black-on-white  was  recovered from Unit 2 and 
3.  The presence of these  types may signify the 
first uses of LA  98688 as a foraging  or travel 
camp.  Given the few sherds, i t  is assumed  that 
occupations from this period  contributed mini- 
mally to  site  formation. 

The next span is  A.D. 1250 to 1350, which 
includes the  period of ma-jor growth and aban- 
dormlent of Pindi  Pueblo.  At  Pindi  Pueblo,  the 
latter half of this span, A.D. 1300 to 1350, is 
characterized by increasing  frequencies of 
Cialisteo Black-on-white and the brief production 
of Pindi  Black-on-white  (Stubbs and Stallings 
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1953: Ahlstrom  1989; Lmg and  Schcick 19x9). 
At Arroyo  Hondo  this  period is characterized  by 
varying  frequencies of Sarlta Fe,  Wiyo,  and 
Cialisteo Hlack-nn-white (Habicht-Mauche 1993; 
Lang  1993).  The Agua Fria  Schoolhouse  site 
evidenceda middle fourrcenth-century  component 
that was similar  to  Arroyo  IIondo  Pueblo (Lang 
and Scheick 1989). All three  sites had low 
frequencies of Biscuit A  and early  Rio  Grande 
glaze  wares,  though Stubbs  and  Stallings suggest 
that the Pindi  Pueblo  biscuit  ware was irltrusivc 
from a later  component of the  Agua  Fria  School- 
house site  occupation ( I  953:56). Lang suggests 
that  Biscuit A, found  at Arroyo  Hondo,  was 
made on a  small-scale as early as the  A.D. 1340s 
(1993:  179).  Wiyo  Black-on-white  only  occurred 
in Units I and 2 ,  and 12  of  the  sherds  could he 
assigned to Vessel 3 .  This  suggests that part of 
the  occupation of LA 98688 within LJnits 1 and 
2 occurred  between  the  late A. ll. 1200s and 
middle  1300s. This is tempered by the absence 
of Galisteo and the low  frequcncy of Santa Fe 
Black-on-white, suggcsting that occupation 
during this time was brief  and probably  contrib- 
uted  little  to the overall assemblage.  The  high 
frequency of Agua  Fria Glaze-on-red or  undiffer- 
entiated  red  body sherds in the LA  98688 assem- 
blage suggests  deposition at a time when  glaze- 
paint  pottery  was comnon--a time that post-dates 
A.D. 1350 in  the Santa  Fe  area. 

The strongest evidence  for  occupation  dates 
comes from the co-occurrence  of Biscuit A, 



Biscuit R, Agua Fria  Glaze-on-red,  Cieneguilla 
Glaze-on-yellow,  San  Clemente Glaze-on-poly- 
chrome,  and  Largo  Glaze-on-polychrome pot- 
tery,  and Sapawe and micaceous  utility  wares. 
This  array of types is not reported  for  the  Pindi 
Pueblo  assemblage.  Arroyo  Hondo only has a 
small amount of biscuit  ware and glaze-yellow 
pottery  in  the Component I1 contexts that post- 
date  A.D.  1400.  These types are minimally 
present in the  Agua Fria  Schoolhouse assem- 
blage,  though surface distributions suggested  a 
large part of  the village  that may date to the late 
A.D. 1300s and early 1400s have been  removed 
by recent construction  (Lang and  Scheick 1989). 
Assemblages  from  Arroyo  Hondo  Pueblo and  the 
Agua Fria  Schoolhouse site lack 1,argo Glaze-on- 
polychrome  and Biscuit  B pottery. Both Biscuit 
B and Largo  Glaze-on-polychrome  were made 
between A.D. 1425 and 1450.  The  full array of 
types, minus  Largo  Polychrome, was  recovered 
from  Component I of the Alfred Herrera  site, 
LA 6455, at Cochiti  Reservoir.  lionea 
(1968:  126)  suggests that Component 1 dates 
between A.TI. 1400 and 1425. At LA 98688, the 
predominance o f  pottery that dates to this  period 
and its  corresponding spatial  association with the 
chipped stone concentration  suggests  that  the 
bulk of the  occupation  occurred between A.D. 
1400  and  1450.  Pottery types from  this period 
were recovered from  and  dominated the assem- 
blages from all three  units. Fifteen of the 21 
identified  vessels date t o  this period. 

1,ater occupations  arc indicated by low  fre- 
quencies o f  Espinosa  polychrome and  Kapo 
Gray.  Espinoso  polychrome was  produced  he- 
tween A.D.  1450  and 1490. It was  rccovered 
from  IJnits 2 and 3, but primarily  occurred i n  
IJnit 2.  Kapo Gray  was made  between A.D. 
1650  and  1900. Kapo  Gray  was  recovered from 
Units 2 and 3, though probably originated in 
Unit 2. No other pottery  types from these  peri- 
ods  was  identified.  Occupations  from these 
periods were minor  contributors to the artifact 
assemblages. Thc  Espinosa  polychrome  is evi- 
dence  of at least 75 years of use during the  late 
Classic  period.  The Kapo Gray  pottcry is con- 
temporaneous with  the hand-blown glass adonl- 
ment,  which  also dated to the  seventeenth or 
eighteenth  centuries. 

To summarize,  the  occupation of LA 98688 
occurred  discontinuously  over a  possible 700- 
year  span.  Low frcquencics of pottery types  from 
A.D. 1025 t o  1350 suggest  limited use of the 
site,  probably resulting in low accunlulations of 
cultural  material.  These  early occupations are 

evidenced  within Unit 2. The bulk of the  pottery 
types  have Inanufacture dates that cluster  around 
A.D.  1350 and 1450,  This  array is sufficiently 
different from assemblages from  later  contexts  at 
Arroyo  Hondo  Pueblo  and  the  Agua  Fria  School- 
house site to suggest deposition  near the end o f  
their occupation  or  after  their  abandonment 
between A.D 1425  and 1450. The vessel distri- 
bution  suggests  that  the main occupation oc- 
curred in the [Jnit 2 area, but that othcr  brier 
visits are represented by the distribution of 
spatially discrete  distributions  of Vessels 10  and 
1 I within IJnit 3 .  The presence of Largo  poly- 
chrome indicates  low-level reoccupation of Unit 
2 during thc later fourteenth  century.  Kapo  Gray 
and the glass  adornment  are  indicators  of use of 
Unit 2 into  the seventeenth  and eighteenth centu- 
ries. 

Site Funclion 

Differences in assemblage  composition  and 
distribution  for LA 98688 indicated that LA 
98688 may have hecn functionally  unique within 
the Las Campanas site  assemblage.  The  artifact 
assemblage  had an  abundance of sherds from 
decorated  bowls  and  jars and  utility ware  jars. 
The pottery and  chipped  stone were clustered 
rather than  occurring in  separate concentration. 
The  latter pattern is  suggestive of many  low 
accumulation,  short-term  occupations,  resulting 
in enough  artifacts  deposited  to  be classified as a 
site. Thc former pattern of clustered  distribution 
suggested  longer-tern1 occupation wilh an  artifact 
accumulation resembling a domestic  midden  or 
sheet  trash deposit.  The pottery diversity and the 
artifact  clustering raised the  possibility that LA 
98688 was the  remains of an agricultural field- 
house. 

The  cxamination of site  function  focused on 
distribution  and  artifact  characteristics that would 
reflect fieldhouse occupations  or a  repeatedly 
occupied foraging  or campsite  related to  long- 
distance resource  procurement  or travel. To 
assess the probability of  either  proposition, a 
functional dichotomy  was  outlined  defining 
occupation patterns  that would be  expected t o  
result from  fieldhouse  or  foraginghesource 
procurernent/travel occupations.  Evident  time 
depth strongly  suggests that LA 98688 results 
from  numerous  and  different  activities  conducte 
over a long span. The intention of this  study is to 
look for  strong  patterning that would indicate an 
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emphasis  on agricultural-related activities  versus 
foraging/pmcurement  activities, while  recogniz- 
ing that both may have  occurred.  The assessment 
was based on presence,  type, and structure of 
architecture, type of land and resources  proxi- 
rrlatc to the site, and thc use  pattern including 
number and form of thermal or  other  features, 
artifact assemblage composition,  and refuse 
discard  patterns.  The  hnction(s)  of  LA  98688 
can be assessed in terms of’ these three variables. 

Excavation of 308 1 -by- I -m units  within and 
adjacent to  the artifact concentrations  did  not 
reveal archilcctural remains. No cobbles were 
identified as foundation  elements. The  cobble 
alignmcnt located southeast of the excavation 
area was  dcrcrmined to be  a  check darn placed at 
the head of a shallow  erosion  channel.  Two 
severely  detlated  hearths were exposed in the 
eastern quartcr of Unit 2, but they  lacked  depth 
or  feature  fill.  The  condition  of  the features 
suggests  that LA 98688 had been  subject to long- 
ten11 water  and wind erosion. It is possible that 
erosion  removed ephemeral  foundation remnants. 
Absence of architectural remains is a strong 
factor  in  favor of T,A 98688 runctioning as a 
gathering/resourcc  procurernent/travel  site,  but 
the  other  lines of evidence  should  be  examined. 

The site is on broad tableland that borders  the 
Arroyo Calabasas to  the  north.  According to the 
1475 soil survey  (Folks 1975), the  soils o f  the 
ridge tops and slopes  would not have been 
suitable  for  farming.  The  site is located 250 m 
from  the  floodplain  of the Arroyo Calabasas, 
which might have been suitable for farming.  The 
floodplain is not  visible from the s ik ,  though  the 
0.2 km distance is no1 a long or unreasonable 
trip.  For  foraging/resource  procurement/travel, 
LA 98688 affords convenient  access to the 
Arroyo Calabasas  and the  more wooded  table- 
lands.  Most of the  earlier  gathering sites that 
evidence  long-term use or repeated occupation 
tend to be located along  the margins  of  or near 
the head of secondary arroyos, with easy access 
to  primary  arroyos,  such  as the Arroyo Cala- 
basas or  Arroyo  de 10s Frijoles. In terms of a 
travel or long-distance procurement  camp,  LA 
98688 is located on the  edge of a  natural  travel 
route between  Cieneguilla  Pueblo  and the San 
Ildefonso/Pa.jarito area. It is 3.2  lun east of  the 
headwaters of Cafiada Ancha, which leads to the 
Rio  Grande.  From  LA  98688,  Cieneguilla Pueb- 
lo is 12 km to  the  southwest by way of Arroyo 
Calabasas.  LA  98688  is  roughly midway  between 
the  two  areas,  and it m y  have been a logical 
stopping  place. Repeated use of the site may 

have resulted in  the caching of vessels and  lithic 
raw  materials  that could  be used  tu support 
traveling  and  resource  procurement.  Site location 
is not strongly  favored  for a fieldhouse,  but is 
reasonably  located for a foraging/resource  pro- 
curement/traveling  site. 

‘The use pattern is difficult to assess  because 
of the  general pattcrn of a long period of discon- 
tinuous occupation and  the  likelihood  that the 
deposit results from many  brief occupations. 
Ephemeral use patterns, such as would  result 
from occasional  [ravel or  diurnal  foraging  are 
masked by the  high density concentration of the 
main  excavation area.  The  more  dispersed, linear 
distribution of chipped  stone and pottcry that 
extended to the north (see Fig.  10.4) may be 
evidence of these  brief visits,  though it is more 
likely that they represent  redeposition  of  artifacts 
from  the main concentration  through  livestock 
and human traffic. 

Daily  use  with  limited  overnight  stays  for 
planting and  harvesting would  result in  tools  and 
containers  for food procurement,  processing, and 
wnsumption.  IIowever,  evidence o f  extensive 
processing or  procurement should not bc present 
unless the site is reoccupied.  Evidence  for  bi- 
seasonal use  with  continual  occupancy during  the 
growing season  should  include  structural re- 
mains, an artifact  assemblage that  supported a 
fi l l  range of domestic activities. and  extramural 
hearths  or  roasting  pits. 

Gathering site  use patterns  would be strongly 
conditioned by the season  and length of occupa- 
tion  and  the roodstuffs  that were  processed. 
Tntensivcly used gathering and proccssing  sites 
would be  expected to  exhibit rcrnains of roasting 
pits,  cobble or fire-cracked rock  discard  areas, 
ground slonc, and  hand  tools  for  nlaintaining 
ground  stone  and  for  processing.  Core  reduction 
with a  relatively high percentage of umodificd 
flake tools  should be present.  Other  activities, 
such as hunting, may have been  conducted from 
gathering  sites,  depending on the  occupation 
duration. Low frequencies of tool  production  and 
~naintenancc  debris  might  be  present. I-’ottery 
vessels for limited domestic  activities rnay bc 
present. Pottery may be  brought  to  the  site  as 
partial  vessels  that could be  used  as scoops  or 
temporary  containers. 

LA  98688 lacked structural  remains  or 
formal, well-used  thermal features that could  be 
assigned to a speciric  occupation.  The lack of 
formal  features or facilities and an incomplete 
domestic toolkit  indicates  LA 98688 never  func- 
tioned as a hiseasonal  residence. 
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'The LA 98688 ceramic assemblage has 
vessels  that could  have  been used for  food pro- 
cessing and  consumption.  Cooking  and water 
storage  jars  and  wide  rimmed  bowls  are present, 
though  only a minimum  number of 21 vessels 
were  identified.  The  majority  of  the vessels and 
pottery  dated  between A.D.  1425  and 1450, 
suggesting  thc most  intensive occupation.  The 
range of vessel forms  are  comparable  to a do- 
mestic  assemblage from a  village site.  Presence 
of a domestic assemblage is a strong indicator 
that  longer than overnight  occupation  occurred. 
A ficldhouse  or repeated  seasonal  logistical 
gathering  forays  are  the most  likely  interpreta- 
tion.  The  lithic  data,  however,  are partly  contra- 
dictory. 

The ma,jority of  the  chipped  stone artifacts 
were  from  core  reduction of local chert  and 
quartzite. Lesser amounts of chalcedony,  obsidi- 
an, and  basalt are present. A few biface reduc- 
tion  flakes  were  observed, but their linlitcd 
presence  testifies to  the low importancc of formal 
tool production and maintenance.  Obsidian 
bifaces  were brought  to the site as finished 
products  and discarded after breaking or being 
reused. The  chert,  qualtzite, and chalcedony 
cores  were mostly small to llledillTl1 sized  with 11 
to 17 dorsal scars common, suggesting that all 
raw  material was intcnsivcly  reduced. This 
condition would  result from repeated  visits. 
1,acking from the  assemblage are  hammerstones, 
ground  stone,  or  other heavy hand tools for 
resource  processing. These tools  would  be 
expected  at  biseasonal Ticldhouses or repeatedly 
used gathcring  sites,  where processing prior  to 
transport would have  occurred. Also lacking 
from  the assemblage are the unmodifiicd flake 
tools that would accompany  large  volunle pro- 
cessing or a  lengthy domestic  occupation.  The 
surprisingly high  frequency of core reduction 
debitage, the low tool frequency,  and absence o f  
ground  stone  suggests a  daily-use  fieldhouse  with 
limited  overnight visits or repeated  diurnal 
gathering  forays,  where resource  processing  was 
not  necessary. 

The  artifact  distribution pattern is another liric 
o f  evidence that can he used to  address  hnction 
and  occupation  history.  The  sherd and  lithic 
artifact  grid  counts  were plotted by differcnt 
classes  within  artifact  type Tor Unit 2 .  Lithic 
artifacts were plotted by material  type (Figs. 
10.8, 10.9). Sherds were plotted by utility, 
white, and  glaze wares (Figs.  10.10,  10.1 I ,  
10.12). The  ceramic density  plots show a high 
concentration of all wares in the east-central 

portion  of Unit 2 .  The utility wares  are mainly 
restricted to this  area  as are  the  majority  of  the 
white and  glaze  wares.  The  white wares exhibit 
two  other density pockets,  one north of  the main 
utility  ware  concentration and the  other  south- 
west of the  concentration.  This may suggest  two 
components  that were not associatcd  with the 
intensive  use of utility  ware pottery.  The  glaze 
ware distribution  shows a  small density  pocket to 
the west of the  main concentration.  This pocket 
may represent  a  separate occupation.  The 
chipped stone  show no distributional variability 
by material  typc. "Quartzite and other"  and 
"chert and other"  occur  in  densities  that  corre- 
spond to  the  ceramics.  There  are  no  outlying 
high  density  pockets. This  suggests that lhe 
chipped stone is associated with  the main occupa- 
tion episode. 

The majority of vessels  were  recovered Trom 
Unit 2 .  All sherds assigned Ln vesscls from  Unit 
1 also  occur i n  [Jnit 2. This pattern suggests  that 
most of  Unit I sherds  were redeposited from 
Unit 2. IJnit 3 has  Vessels 10 a11d I I that occur 
exclusively outside  Unit 2 .  Vessel 4 and Vessel 
13 occur  predominantly  in Unit 3 ,  although a 
few of their  sherds  were redeposited subsequent- 
ly in IJnit 2,  These vessel and type  distributions 
from  the general  ccrarnic sort  have important 
ramifications for  the  occupation  sequencc and 
may reflect functional  differences  bctween tern- 
poral  components. 

Units I and 2 appear  to  primarily  represent 
the samc mixed deposits  from many occupation 
cpisodes. This  mixed  deposit  contains all of the 
Kwahe'e Black-on-white  and Wiyo Black-on- 
white  pottery and most of the Santa Pe Blackon- 
white pottery.  These  sherds represent site use 
hetwcen A.D. 1025 and  1400, but most  likely 
between A.D.  I100 and 1350. Because the  brief 
occupations  that  these sherds  represent are rriixed 
with a dominant  early  fifteenth-century assern- 
blage,  the early occupation  contribution of the 
chipped stone is masked. Relatively  low  pottery 
counts  for  the  early  occupation  suggests  hricf 
visits  that may have  contributed  only small 
amounts of core reduction debris.  The  low 
pottery  frequcncy is consistent with the C:oalition 
and early Classic  period  use o f  the Las 
Campanas  area for diurnal foraging. 

All the  units are  dominated by  vessels and 
sherds from the A.D.  1400  to  1450  period. 
These  ceramics include  the glaze-red, glaze- 
yellow,  and  glaze-polychrome  types  and mica- 
ceous paste utility  wares. The cxception  to  this 
pattern is the low  frequency of micaceous utility 
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Figure 10.10, LA 98688, distribution of white ware. 
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Figure IO. 12. LA 98688, distribution of glaze  ware. 

wares in Units 1 and 3. Fourteen of the  idcnti- 
ficd vcsscls date to this period.  The cluster of 
vessels  and shercls from  IJnit 2 strongly resern- 
bles a  dorncstic  asscrnblage  suggesting that the 
A.D. 1400 to  1450 period  included  a firldhouse 
occupation.  This is based on the vessel form 
diversity  and  the  dominance of utility  ware 
pottery over decoraled  pottery. 

A chi-square test was  conducted for  Units 1, 
2 ,  and 3 vessel form  distribution  (Table 10.3 I ) .  
'I'he matrix  was indetenninate vessels,  utility 
jars,  decoraled  bowls,  and  decoratcdjars by unit. 
Thc null hypothesis  was that there was no differ- 
cnce i n  vessel form  distribution between units. 
The critical  value for a 3-by-4 contingency  tablc 
with 6 degrees of freedom at the . O l  sipificancc 
lcvcl is  16.81  19.  The ctli-square  value was 
390,7575.  The 11ull hypothcsis is re,jected. indi- 
cating that there is a  statistically  significant 
diffcrcncc in Ihc vcsscl f o r m  dish-ibulion by m i t .  
The ad,justed residuals show that Units 1 and 3 
have significantly more than  expected  decorated 
bowls  and  fewer than  expected  utility jars. Unit 
2 exhibits  the  opposite pattern with a strong 
emphasis on jars. 'I'he chi-square test results 
suggest that the 1Jn i t  2 occupation was function- 
ally different than Units I o r  3 .  Decorated jars 
occur in  close to expected  frequencies  with 
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slightly more  decorated .jars present i n  Unit 2 
and slightly  less  than  expected it7 Units I and 3 .  
The vessel distribution  suggests that  much of the 
LJnit 1 distribution is redeposited from Unit 2. 
Unit 3 has a vessel fwlx  and  type  distribution 
that represents occupation  episodes that arc 
functionally  and telnporally discrctc f r tm  Units 
1 and 2. 

The Unit 3 vessel distributions  exhibit two 
concentrations that represent  at  least two  brief 
occupations. Vessels IO and I3 were  recovered 
from  the Grid 174- I76NIXC)-9 1 E area. Thcse 
were a howl of Gspinosa polychrome and a bowl 
of urldirferenliatcd  C;laze-on-polychrome with a 
Glaze A ritn form.  These vessels may represent 
two  separate  reoccupations  resulting  in a low 
accumulation of debris,  or it is possible  that the 
Glaze A bowl was taken from U n i t  2 refuse and 
reused with the Glaze C Espinosa Polycllronlc. 
Either way this occupation  pattern is a return to 
brief  occupations  perhaps for foraging or as 
travel camps  between  the Cieneguilla Pueblo area 
and the San TldeTonso area. 

A lhird vessel was scattered across six grids 
i n  the  northern  portion of IJnit 2 .  This  glaze-on- 
yellow bowl represents a brief occupation o f  the 
site during  the A . D .  13.50 to 1450 period. It 
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cannot  be  determined if the occupation prc- or 
post-dated the main Unil 2 occupation.  Function- 
ally,  the  occupation is similar 10 tllc h r i d  visits 
of the early and later  occupation  periods. A 
single vessel associated  with  a dispersed chipped 
s tow scatter  suggests a limited  activity  site for 
foraging  or  travel. 

The late occupation represenled by the Kapo 
Gray and glass adomllcnt fragrnent is masked by 
thc main IJnil 2 occupation.  The  low number of 
sherds, probably all from  the S ~ I W  vessel, 
indicate  a short  occupation. 'I'he glass  adornnlcnt 
fragment may be an  item that broke from a 
highly  curated  seventeenth- or eighteenth-century 
glass bottle. 'These artifacts illustrate thal the 
pattern  of brief occupation and limited  activity 
continued  into the recent past.  The only  break i n  
this pattern  is  the  nwre substantial A.D.  I400 to 
1450 occupation or TJnit 2 .  

The role of LA 98688 in the local and region- 
al economy  changed  through  time. 'The nver- 
arching pattern or short occupations  with  limited 
aclivitics occurred during the early  and late 
occupation  period.  The  change  to a longer  dura- 
tion,  domestic-focused occupation  occurrcd 
during  the A.D.  1400 t o  1450 period, but the 
pattern  lacked longevity.  Petrographic  analysis of 
.;herd temper  and paste and the temper  identirica- 
tion rrom thc detailed ceramic analysis can he 
used to indicate where the  site occupants came 
from  and if there  was  a change in  geographic 
origin of the site occupants. 

The ternper data overwhelmingly indicate  that 
most of  the Unit 2 A.D. 1400  to 1450 ceramics 
came  from  the  Galisteo Basin and secondarily 
from  the  Cochiti  and Pa,jarito Plateau areas. The 
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augite  latite,  hornblende  latite, and Sa11 Marcos 
latite are  the m a i n  indicators of Chlisteo Basin 
pottery production. These tcmpcrs  were  used i n  
A ~ L M  Fria Glaze-on-red and the Glaze A and B 
yellow and polychrome  pottery. Lowcr frcclucn- 
cics of basalt  temper  were also used in thc glaze 
wares.  The combination o f  basalt and  latite- 
tempered  vessels is consistent  with Glaze A and 
l3 pottery  recovered from C'ieneguilla Pueblo 
(Warren 197%: 194).  Augite pottery wo~dd  havc 
been  produced at Sa11 Marcos Pueblo and traded 
to Cieneguilla  Pueblo. Crystal pumice-ternpered 
biscuit  ware  pottery would have been  produced 
on the h ja r i to  Plateau aud traded  with Cochiti 
area pueblos and perhaps, with Cieneguilla 
Pueblo. The percentages of biscuit  ware  pottery 
at the IIerrera  site  and  from sn-~all Cochiti  Reser- 
voir  sites  indicate that i t  was a conlmon,  though 
secondary component of the  ceramic  asselnhlage. 

Differences  exist in the 1Jnit 3 asscrnblage 
where  the latite and crystal pumice tetnpers are 
common, but Vcsscls 4 and 10 are  unique. 
Vcsscl 4 was a polished brown  ware,  tempered 
with mica and tuff.  'lllis  ceramic  type has T W ~  

been described  in the  literature,  but  appears to be 
an aberrant  type that may come out o f  the glaze- 
red tradition.  Its  occurrence  outside  Unit 2 
suggests that this was a partial vessel brought to  
the site  during travel or  foraging. I t s  unique 
attributes ;llld discrete distribution  support  the 
hypothesis that brier visits t o  LA 98688 were  an 
important part of the occupation  pattern  hefore 
and  after  the A.D. 1400 to 1450  occupation. It 
also suggests travel to the  site from  the  ancestral 
Tcwa  production  areas  to  the north. 'I'he hol-11- 
hlcnde-tempered  glaze-on-yellow vessel is clus- 
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Lered within Unit 3, suggesting  that  it,  too, was 
discarded  during a brief  foraging or traveling 
occupation. 

Summary 

Chronological and site function analysis reveals 
a complex occupation sequencc  consisting of 
changing use patterns  through  time. Early  occu- 
pations between A.D. 1050 and 1350 or  1400 
were brief  foraging  trips  from the SanLa Fe River 
t o  the Las  Campanas  area.  The spatial and 
functional patterns left  from  the early occupa- 
tions  are masked by the more intensive A.D.  
1400 to 1450  occupation.  The  A.D. 1400 to 
1450  occupation  displayed evidence of a longer 
and more intensive occupation. No architectural 
remains were  found, but the vessel form assem- 
blagc and  distribution combined with a heavy 
emphasis on core  reduction is similar  to field- 
house  assemblages  recovered  from Cochiti  area 
Classic  period sites (Kemrer  and  Kemrer  1979). 
A  predominance of utility jars with fewer nlm- 
bers  of  decorated  bowls  and  jars reflects a focus 
011 domestic activities. The typological  array 
closely resembles Cochiti  area proportions of 
utility,  carbon-paint and  glaze-paint  pottery for 
this  time.  Temper and paste types show a strong 
affinity  with  Galisteo  Basin  sources with  propor- 
tions of temper types similar  to those reportud 
for  Cieneguilla  Pueblo. Distance  between  Ciene- 
guilla  Pueblo  and LA 98688  would  have required 
logistical organization, such as estahlishmcnt of 
a fieldhouse.  Other occupations during this 
period  reflect brief,  low intensity foraging  or 
traveling  between  Cieneguilla  Pueblo and  the 
northern Pajarito  Plateau and  the  Tewa Basin. 
Low intensity occupations  occurred periodically 
between A.D. 1490  and the  mid-nineteenth 
century.  LA  98688 is along a  topographically 
sensible  travel  route  between  the  Cieneguilla and 
S:m lldefonsn areas. 

LA 98690 

Setting 

LA 98690 was  on  the  northwest  margin of a 
long, broad,  southwest- sloping ridge that sepa- 
rates the  Arroyo Calabasas drainage catchmcnt 

from the upper reaches of the Caiiada  Ancha 
drainage  system.  This low elevation (1,994 In 
16,540 ftl) arca is characterized by broad,  gently 
sloped  ridges  with eroded and deflated margins. 
The  site is 1.6  and 3 km from  the  Arroyo Cala- 
basas and Caliada Ancha floodplains. respective- 

The site was at the transition  between Panky- 
Pojoaque  association,  rolling,  and  the  Panky fine 
sandy loam of  thc lower  Arroyo  Calabasas. 
From  this  site  there  would have been access to  
the floodplain of thc Cafiada Ancha to  thc  north- 
west. The Cafiada Ancha consists o r  irltcnllittenl 
Panky-Pojoaque  association,  rolling, Blue-wing 
gravelly sandy loam, and Guaje gravelly  sandy 
loam. This  arca, with  tnorc diverse soil  associa- 
tions, may have  supported  more  abundant  or 
diverse  biotic  communities that could  have been 
exploited  from TdA 98690. 

N o  water was  available  on-site, but the 
Caiiada  Ancha has springs that would have been 
accessible to  human  inhabitants  and been favored 
by game mammals or  herds.  Surface  water  is 
rare  in the  general  area, so that  springs would 
have been important water sources.  Canlps may 
have  been  intentionally  located  up to a kilorrlcter 
from the  spring  to protect i t  from  pollution  or 
degradation. 

ly" 

Pre- and Post-Excavation Description 

LA  98690 is a  series of small artifact  concentra- 
tions scattered across an arca of 16,000 sq m or 
1.5 ha (4 acres). There  are nine sherd  concentra- 
tions, a fire-cracked  rock concentration, a Pueblo 
side-notched  obsidian projectile  point  fragment, 
and a mano.  The  artifact count for the site 
ranges  between 200 and 300.  The  sherds  tend  to 
be  scattered along erosional channels indicating 
some artifact  movement  from  erosion.  The 
sherds  are all Santa  Fe Black-on-white, dating 
the site  to  the  Coalition  or  early  Classic  period 
(A.D. 1175 to 1425). 

Excavation of LA 98690  confirmed  the inven- 
tory evaluation. Instead of nine artifact conce11- 
trations, seven artifact  concentrations  (Areas 1 
through 7) were investigated. 'lhe  site  dimen- 
sions were determined  to be 180 m east-west  by 
140 111 north-south,  covering 26,250 sq rn (Fig. 
10.13).  The  dimensions  are  slightly  larger  than 
reported by the inventory. Areas 1 and 5 had 
thermal  features and the other  excavation  areas 
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had shallow  cultural deposits  containing sherds 
and chipped  stone. A total of 186 sherds. 45 
pieces of chipped stone, and 6 ground  stone 
artifacts  were  collected. 

Excavation Methods 

The  site  was reexamined and the  surface  artifacts 
were flagged,  defining the site  limits  and poten- 
tial excavation  areas. A  baseline for a I-by-l-m 
grid  system was  established  at intervals that  were 
convenient  for  working  in a  heavily treed area. 
l‘he baseline was extended  into excavation  areas 
that centered on high artifact  density areas and 
features. 

The  excavation  areas  were surface-stripped in 
a S to J 0 cm  level,  Surface  stripping exposed  the 
extent  of  staining associated  with the thermal 
features  and  exposed features that were  not 
evident on the surface. A 2-by-2-m arca  around 
each feature was  trowel-excavated.  Pieces of 
fire-cracked rock and  sherds with a nlaximurn 
dimension  of  greater than 5 cm were  piccc- 
plotted as they  were encountered. Artifacts 
recovered  from  the shovel-stripped units  were 
piece-plotted whenever it was possible. 

TTI arcas  whcre  fcaturcs were  not  encountered 
one  or two l-by-l-rn  units were  excavated i n  two 
10-cm levels to  insure that deeper  deposits were 
not present. In Areas 2 and 4 deeper excavation 
was not necessary  because the  friable bedrock 
was encountered  in  the surface-strip  level. 

Feature  excavation proceeded by hand trowel- 
ing  the  feature  area until the  limits o f  the stain 
were defined.  One half of the  feature  was  exca- 
vatcd exposing the  soil profile.  The exposed 
profile  was  drawn,  described, and photographed. 
The  remainder of the feature fill was excavated 
and flotation  sarnplcs  were  collected.  All  cobbles 
were left in place so that  their  stratigraphic 
position  could he recorded. 

The excavated feature  was mapped and pro- 
filed  from  two  orientations.  The cobbles  were 
recorded  by  size,  material type,  condition, 
vertical and  horizontal  orientation,  and elevation 
within  thc  feature. The  feature was photo- 
graphed. The excavation  and  gcneral  site  area 
were  transit-mapped. 

Stratigraphy 

The  stratigraphy consisted of a single layer of 

loose, colluvial  sandy loam that  was  mixed  with 
pebbles and an occasional cobble.  This  upper 
laycr  ranged from 5 to  20 cm deep  throughout 
the site.  This  layer  was not stratified and con- 
tained all the  cultural material. T h ~ s  laycr lies on 
top of a crumbly sandstone bedrock that is 
common i n  the  western quarter 01‘ the Las 
Campanas pro-ject area. 

Excavation Areas 

Seven areas were  excavated  because o f  the arti- 
fact density or the prcsencc o f  fcaturcs. Thcsc 
areas will he hrictly  described.  Their  locations 
are shown in Figure 10.13. 

Area I was a sherd  and lithic  artifact  scattcr 
with an associated  charcoal-stained  soil concell- 
tration in the south-central portion of the  site 
between  Areas 2 and 6. Area 1 was 011 a south- 
west-facing gentle  slope that  was cut by  a series 
of shallow erosion  channels  that  originate  to  the 
east and northeast.  The soil  was brown,  coarse, 
loose sandy loam that was mixed with 5 to I O  
percent gravel.  The soil  was  a mixed eolian and 
alluvial  deposit.  The vegetative cover was  less 
t h a ~  10 percent. 

Area I was  initially  located to  expose  the 
relationship between a concentration of surface 
sherds and  charcoal-stained soil. A 6-by-6-m 
area  was centered on the  charcnal-stained  soil 
(Feature  I).  This  area, except for a 3-by-3-m 
area with Grid  104N/114E as its  northeast  cor- 
ner,  was excavated to 10 cm  below the lrloderrl 
ground surface (Fig. LO. 14)+ ‘The  J-hy-I(-Tll area 
of charcoal-stained soil was  excavatcd to 5 cm 
below  the modern  ground  surface.  In  the  north- 
cast comcr of the 6-by-6-111 area.  another  char- 
coal  stain  with  fire-cracked cobblcs was partly 
exposed i n  the 10 cm surface strip.  An  additional 
12 sq m were excavated around  the second stain 
(Feature 2 )  to  define its limits. Excavatioll 
revealed two thermal features and  recovered 49 
sherds and 14 lithic artifacts, including one 
metate  fragment in the southcast portion  of  the 
area. 

Area 2 was a small  sherd concentration  that 
was  in the north-central portion of the  site. It 
covered  approximately a 48-sq-m area. l’he 
sherds  were  sitting on a coarse  sand  matrix that 
was mixed  with platy spalls of sandstone bed- 
rock.  This  area was not  cut by drainage  chan- 
nels,  but  was  deflated. 

The Area 2 excavation unit covered a 5-by-S- 
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Figure 10.14. LA 98688, Area I ,  showing Features I and 2. 
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nl area.  The loose sandy top soil was surfacc- 
stripped  from these  units to a 10 cm depth. 
Bctwecn 8 and 10 C I ~  below  the  modern ground 
surface was a layer of  exfoliated,  coarse  graincd, 
loosely  cemented  sandstone.  Excavation  was 
halted at the bedrock layer.  There  wcrc  no soil 
stains or  stratigraphic  changes that night indicate 
a cultural  deposit. 

Surface-stripping yielded 92  sherds, I piece 
of chipped stone,  and 1 ground  stone  fragment. 
The  artifact density ranged from 0 to 10 per 
meter  with the majority of the units  yielding less 
than 6 sherds.  The  sherds represent  a nlinimurn 
nunlber of threc  vessels of Santa Fe Black-on- 
white pottery.  Rim and  body portions were 
identified.  Forty-three  sherds came from a  2-by- 
3-m (Grids 101N/X6E and  101-102N/147-l48E) 
area.  This  suggests  that  the  sherds  are  from a 
potdrop  or that partial bowls were used as tem- 
porary containers  or  tools. 

Area 3 was in the southeast portion of the 
site,  near Area 4 ,  It was a sherd concentration 
that covers a 30-sq-nl area. The  sherds were 
sitting on a coarse sand  matrix that was rnixed 
with platy spalls of sandstone bedrock.  This area 
was cut by  a  north-south drainage  channel. 

The Area 3 excavation unit covered a 5-by-5- 
m area.  The  loose sandy top soil  was surface- 
stripped  from these units  to a I O  cm depth. 
Between 8 and 10 cm below the modern  ground 
surface  was a layer of exfoliated,  coarse  grained, 
mcderatcly cemented sandstone. Excavation was 
halted at lhc bedrock  layer  in the south half of 
the  excavation  area.  Grid X4N/196E was  cxca- 
vated to 20 cm below the modcnl  ground  sur- 
face. ‘The soil was loose, light brown  sand mixed 
with 5 to  10 percent  gravel  and  spalls of the 
sandstooe  bedrock.  There were no soil stains or 
stratigraphic  changes that might indicate  a cultur- 
al deposit.  The  excavation was halted because of 
the absence  of cultural  material  and  bedrock was 
reached. 

Surface-stripping yielded 10  sherds, 3 pieces 
of chippcd stone, a ground  stone  fragment,  and 
a nonhuman  bone  fragment.  The artifact  density 
ranged  from 0 to 4 per sq nl with the majority of 
the units  lacking artifacts.  The  sherds represent 
portions of two vessels of Santa Fe Black-on- 
white pottery. 

Area  4 was in the  eastern portion of the  site 
on a gentle southwest-facing slope.  The sherd 
concentration  covered 16 sq In. The soil was 
loose sandy loam mixed  with gravel and spalls of 
sandstone  bedrock.  The  area was deflated and 
had  been  cut by two shallow erosion channels. 

The cxcavation  area  covered 16 sq 111 and 
included the full extent  of  the  artifact  concentra- 
tion.  The area  was  excavated to  10 cm below  the 
modern  ground  surface  where  bedrock  was 
encountered. No artifacts  were  recovered  from 
the excavated units.  The  area lacked subsurface 
artifacts or evidence o f  a  cultural deposit, so 
cxcavation was halted.  Surface collectioll yielded 
five howl sherds of Santa  Fe Black-on-white 
pottery  and  a single piece of  chipped  stone. 

Area 5 was  near the north-central site  limit. 
It was a dispersed  lithic  artifact  scatter associated 
with  a  fire-cracked  rock concentration.  The fire- 
cracked rock  concentration  (Feature 3) and 
diffuse charcoal staining  were visible on the 
surface. The  dispersed  artifact  scatter covel-s 300 
to  400 sq In. There  are no artifacts dircclly 
associated  with the  feature. The topography  was 
flat  to gently sloping  to h e  southwest.  There  was 
a narrow  and  shallow rivulet through  the  north- 
west portion of the  area.  The soil was loose 
sandy  loam  mixed with 5 to  10  percent  gravel. 

The Area 5 excavation area covercd 16 sq m 
and was centered on Feature 3 .  The area  around 
Feature 3 was shovel-stripped to 10 cm below 
the modern  ground  surface.  Surface-stripping 
yielded 9 chipped  stone and 1 ground  stone 
artifact.  There was no evidence of a migrating 
charcoal  stain and there were  fewer than 20 
spalls of fire-cracked rock suggesting thal the 
feature limit  had  not  spread much  beyond the 
surface configuration.  Grids 169-170N1 I 1 I H 
were  excavated  with a trowel.  The  limits of the 
fire-cracked rock  configuration  and  pockets of 
dark brown charcoal-stained soil wcre defined. 
Only one piece of chipped stone  was  recovered 
from  the  feature. 

Arca 6 was located west o f  Arca 1 mar  the 
western  site  limit. It was within a  part of the  site 
that was cut by nufrlerous erosion  channels. 
Erosion has  scattered 50 to 100 artifacts  across 
the western  quarter of the  site. Area 6 was 
selected to investigate the  nature  of the dispersed 
artifact scatter.  The  artifact  scaltcr was on a 
gentle southwest-facing slope. The  artifacts  sat 
on a loose, sandy  loam that was mixed with 5 to 
10 percent  gravel.  The  sandstone  bedrock that 
occurred in the western  portion of the  site was 
uot evident in and around  Area 6. 

The Area 6 excavation area was  4-by-4 In. 
All  units  were surface  stripped  to 10 cm  below 
the  modern  ground  surface. A single  obsidian 
flake was  recovered from the 16 units.  Two  units 
(Grids 98N/89E and 100NM8E) were  excavated 
to 20 cm  below  the  modern  ground  surface. 
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They did  not  yield artifacts  or cvidence of a 
cultural  deposit.  The  Area 6 artifact  assemblage 
consists of five pieces o f  chipped stone and  eight 
sherds.  An additional twelve  sherds were collect- 
ed  from a I O - m  radius  around the perimeter of 
the excavation  area.  The artifact  assenlblage  was 
different  frorn the other  areas because all of the 
chipped stone  artifacts were obsidian  debitage. 
The  sherds  were  Santa Fe Black-on-white bowl 
sherds. 

Area 7 was  a sherd concentration located near 
the  northeastern  site limit on a gentle southwest- 
facing slope.  The  sherd  concentration covered 1 0  
sq m .  The soil  was loose sandy loan1 mixed  with 
gravel and spalls of sandstcme bedrock.  The 
surface was  deflated  and had a very  sparse 
ground  cover. 

The  excavation area covered 16 sq 111 and 
included  the full extent of the  artifact concentra- 
tion.  The  excavation  area was excavated to 10 
cm  below  the niodern ground  surface.  The 
subsurface soil was the same as the  surface  soils. 
No artifacts  were recovered frorn the excavated 
units.  Grid 141 N/71E was excavated to  20  cm 
below  the  modern  ground  surface.  The soil  was 
a brown, clay  sand loam with less than 5 percent 
gravel.  Surface  collection yielded ten bowl 
sherds o f  Santa  Fe Black-on-white  pottery  and a 
single  piece o f  chipped stone. 

Feature Descriptions 

Feature 1  was  located in Area I .  It was an 
elliptical ring of fire-cracked cobbles with an 
interior ring of cobbles  (Figs.  10.15-10.17).  The 
feature was 1.60 m east-west  by I .  10 m north- 
south  with an  estimated  depth of 20 to 25 cm 
based on cobble  height. 

Feature 1 was  probably a shallow pit lined 
with  small-  to  mcdium-size  quartzite cobbles 
(Figs.  10.15,  10.16). A fire was started within 
the  exterior  cobble  ring. A second  ring of rnedi- 
 UT^ to large cobbles  was placed in the fire, 
forming a platform or elliptical space for  cooking 
or  processing.  Dark  brown, charcoal-stained soil 
was recovered from  within  both  cobble rings. 

A  total of 27  cobbles ranged in  size from  10 
cm long by 1 0  cm wide by  7 cm  thick  to 22 cm 
long  by 17 cm wide by 10 cm thick.  The cobbles 
were locally available,  and all but  two cobbles 
were  quartzite.  The  interior  cobbles  were lying 
flat on the  feature  floor, while the majority of 

the  outer  cobbles  were vertical or tilted forward. 
The  majority of the  cobbles  were  cracked,  but 
none were exploded as was  found  with  the 
pottery-firing  features at LA  86159 and LA 
84793. 

No artifacts were  recovered from  within 
Feature 1.  Eight  to  ten  sherds  were  recovered 
from  above the  stained  soil in  the  redeposited 
sandy loam.  Given  the  extent  of  erosion  around 
and  in Area I ,  it is unlikely that thew  sherds 
were originally deposited within Fcature  1. A 
metate fragment was located to the south, 2 111 

from  Feature  1,  suggesting that the feature  was 
used for plant processing. ‘The absence  of  pottery 
in the upper  feature fill is one  criterion  suggest- 
ing that Feature 1  was  not  a  pottery-firing featul-e 
and instead was  used to field-process gathered 
resources. 

Feature 2 was  located in Area 1. It was an 
oval-shaped, cobble-lined hearth (Figs. I O .  IS. 
10. 17) that measured 1.60 In east-west by I .O5 
m north-south  with  an  estimated  depth of 25 cm. 
The fill was a mix of redeposited  sandy loam 
with charcoal-stained sand. Occasional  charcoal 
flecks, pea gravel,  fire-cracked  rock spalls, and 
one shcrd  were mixed with the soil. An erosion 
channel runs through the feature and has re- 
moved some of the  primary  deposit. 

The  feature was  lined  with 24  cobbles,  and 7 
cobbles  exhibited thermal fractures.  The  cobbles 
are quartzite and were available  from a nearby 
source. Most of the cobbles  were small to nlcdi- 
urn size  with dimensions  ranging from 9 cm long 
by 7 cm wide by 6 cm thick t o  19 cm long  by 13 
CIU wide by 9 cm  thick. Seven cobbles were 
lying flat  and  the remainder  are  oriented  diago- 
nally or  vertically.  Seven  cobbles  wcrc  suspend- 
ed in the fill and  the  remainder  were in contact 
with  the  feature floor or  wall. All of  the  cobbles 
were  slightly  cracked or  whole. None of the 
cobbles appear  to  have  been  heated to a high 
temperature,  such  as  was  found with the  pottery- 
firing features at LA 86 IS9 and  LA  84793. 

The size, configuration, and cobble  content  of 
Feature 2 is similar  to  Feature 1. These  similari- 
ties suggest  that the  two features were  functional- 
ly similar. Based on  preliminary  observations, 
Features 1  and  2 appear  more  similar  to each 
other than to  the  pottery-firing  features of LA 
86159 and  LA 84793.  Differences are evident i n  
the intensity of  burning, the  size and  orientation 
of the  cobbles,  and the composition and location 
of the  ceramic assemblages. These  differences 
will  be more fully explored in  a later section of 
this  report. 
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with a lnediuni to  high  polish  is present on 19 
percent of the assemblage. Table 10.36 shows 
the slip thickncss and  location for the assem- 
blage. 

Paste color and texture are markedly similar 
lhroughout the assemblage, which is typical  of 
Sanla Fe Black-on-white. The paste is hard, light 
gray to gray (7.SYR 710-5/0), and fine grained 
i n  96 perccnt of the assemblage. A fine, self- 
tempered pastc  was  recorded in all sherds exam- 
ined. Temper is  usually invisible without the  aid 
of a rrlicroscnpe (30x-40x). 

Decorated pottery were 82 perccnt of the 
assemblage. Pigmenl, usually  located 011 the 
interior surfaces, consisted exclusively of black 
carbon paint. Thc color ranged from thick black 
(2.SYH Y O - Y O ) ,  thin, streaky (2.SYR 3/0-6/0) 
to ghosted (2.SY 710, 6/0, 6/2). Thick, black, 
well-bonded pigment is the duminanl paint 
quality comprising 54 percent of the decoralcd 
sherds. Thin slreaky paint  is  26  percerlt  and 
resembles whal Habicht-Mauche describcs as 
"watery consistency" (1993:22). Ghostcd  pig- 
ment is 21 percent of the asscmblape. Ghosted 
paint is faintly visible on  the surface. Table 
10.37 shows the quality and location of  paint by 
vessel. 

Design layouts and  elernents for the  decorated 
assemblage are consistent with those described i n  
the Arroyo Hondo Puchlo (IIabicht-Mauche 
1993) and Pindi Pueblo (Stubbs and Stallings 
1953) assemblages. Design layout for Vessels I -  
l l  are listed in Table 10.38. 

Surnmary 

The S a m  Fe Black-on-white pottery from the 
LA 98690 falls within the range of variability 
outlined by Kidder and Amsden (1931), Mera 
(1935), Stuhhs and Stallings (1953), and  Habicht- 
Mauctle (1993), among others. Clay  source 
research has identihd one source near  the  Las 
Carripanas area, Culebra Lake Gray (Kelley 
1948), which is suitable for the  manufacture of 
Santa Fe Black-on-white pottery. The homoge- 
neous  paste in this ceramic assemblage suggests 
a linlited or restricted raw material resource. 
Multiple vessels within excavation areas, and 
vessels associated with thermal features, suggest 
I A  98690 was occupied repeatedly  between 
A.D. 1175 and 1425 for a variety of domestic 
activities. 

Chipped Stone Artifacts 
by Guadalupe A.  Martinez 

A total of 51 stone artifacts frorn  seven separate 
areas were recovered from LA 98690. Forty-five 
were chipped stone and  six were ground stone 
fragments. Four artifact types  and five material 
types were  represented  in  the assemblage (Tables 
10.39, 10.40). All artifacts were debris Trcm 
core and  biface reduction. 

LA 98690, Areu I 

A  total of 13 chipped  stonc  artifacts  were 
recovered  from  Area 1. The  chipped  stone 
artifacts  are  debris  from  core  reduction  and 
biface  manufacture.  Three  material  types 
and  three  artifact  typcs  were  represented. 
Obsidian  dominates  the  asselnhlage  at  Arca 
1 .  

Two pieces 0 1 '  obsidian  angular  debris 
wcre  recovered.  Eight  core  tlakes, two of 
chert,  two  of  quartzite, and four 01' obsidian 
were  recovered.  All  debitage  had  less  than 
30 percent  cortex,  eleven  lacked  cortex. The 
angular  debris  had  no  dorsal  scars.  Core 
flake dorsal scars  ranged  from  two  to  eight 
with  the  majority  displaying  three  to  five. 
The cortex  pcrcentages  and  the  dorsal  scars 
indicate  that  middle  and  late  stages of' core 
reduction  are  reprcsented  at  Area 1. 

There  were  three  bilace  flakes,  two oh- 
sidian  and  one  quartLite. Two  biface  flakes 
had  two  dorsal  scars.  One b i k e  llake had 
five  scars. It appears  that  limited  obsidian 
and  quartzite  biface USC or  maintenance  took 
place at Area 1. 

LA 986.90, Area 2 

One  piece of chipped stone was recovcred from 
Area 2 .  The artifact was  the distal portion of a 
chert core flake. It had 110 cortex and T K I  discern- 
able dorsal scars. 

LA 98690, Area 3 

One piece o f  chipped stone was recovcrcd from 
Area 3 .  The artifact was a unidirectional chert 
corc with  20  percent corlex. The core had four 
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Table 10.36. LA 98690 Slip Thickness and Location by Vessel 

Table 10.37. L A  98690 Paint Color and Appearance by Vessel 
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Table 10.38. LA 98690 Design Layout by Vessel 

II Vcssel I Lksiyn  layout II 
1 A 4-nun-wide  encircling  hand is pendant to Ihe ~rirn and a 7-mm-wide  encircling  hand is located 4 TIIIII below 

thc first.  Chcckerboal-d  design elements similar lo Sluhhs and Stallings (1953, fig. 41r )  arc located 5 rnm below 
the sccond  encircling hard (Fig. 10.20b). 

l 2  A 3-rnrn-widc cncircling band is perdcnt to and drifting  away f rnm thc  rim. Below are two 3 m n  wide  hands 
with solid pendant  triangles. 

3 Diagonal  I~atclling Iramcd between the thin 2-~nm-wide  encirclinl:  hands and a thick h r n m  widc  cncrrcling 
band. 

4 A 4-1nwwidc cncircling hand is locatcd 3 mm below thc rim. 'Thick diagonal  hatching I; mrn below thc 
encircling hand w e  pendant to a  framing  line (Fig. 1 0 . 2 0 ~ ) .  

5 A 2-1m-wide  encircling  band is located 4 nun below the rim. An 18-mn1-wide encircling band i s  located 6 m n  
below the first.  Solid  triangles  are  pendant  to  the  lower  encircling  band and olher. solid dcsign eler~~ents  arc 
framed by thin diagonal  hatching. 

6 Four encircling  bands are located 11 l n f n  below the rim.  The  bands  are 2 to 3 m n  wide  and 2 lo 3 m n  apart. 
Sinlilar  verlical  hatching is cxhibited on the hody shcrds. 

7 

Hatching, 2-3 r n m  wide with solid pendant  triangle. 8 

Jrrsufficicnt design  e~err~erits rclnnin. 

A 5-nun-widc  cncircling hand with pcndanl checkerboard  clelnents  similar to Stubbs and Shllings (1953. fig. 0 
4 l r ) .  

I 0 'Iwo  encircling hands. one is h ~ n r n  widc,  located 3 rnnl helow  thc  rim, and Ihe second is 6 mm wide  and 
locatcd 6 m n  below the first.  Vcrtical  lines are pendant to the  second  encircling  band. 

I 1  A 3-nlrn-wide  encircling band is located 4 nun below Ihe rim and a  5-mn-wide  band is located I) mm below 
the  first. C.'heckerhoard dcsign  elements,  similar to Stubbs and SPallirlgs (1953, fig. 41 r), are pendant to thc 
lower  encircling band. 



'I'ahle 10.39. LA 98690 Area by Material 

Table 10.40. LA 98690 Area by Artifact Type 

Row k t  Debris 

A m  1 2 
15.4 
28.6 

Area 2 1 
100.0 
14.3 

Arca 3 

Area 4 

Area 5 3 
23. I 
42.9 

I l 3  
28.9 

1 

1 
2.2 

1 1 
100.0 2.2 
100.0 
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Counl Angular 
Row Pct Debris 
C:olurnn Pct 

Area 6 
6.1 

14.3 

Area 7 

10 4 
66.1 26.7 
34.5 50.0 

I 
100.0 

3.4 

2 9 8 I 
64.4 17.8 2.2  

dorsal scars and measured 65 mm by 49 m r r l  by 
44 111111. 

IA 98690, Areo 4 

One piece o f  chipped stone  was recovered from 
Area 4. The artifact  was a basalt core  flake with 
20 percent cortex.  The flake was  whole with  a 
cortical platform. 

LA 98690, Area 5 

Thirteen picces o f  chipped  stone were  recovered 
from Area 5. Nine artifacts were  core  flakes,  six 
werc  chcrt  and  there was one each of chalcedo- 
ny,  obsidian,  and  basalt.  There were three pieces 
o f  chert  angular  debris.  One basalt bifacc flake 
was recordcd.  Neither the mgular  debris  nor the 
hifacc  flake  had  any cortex. Six of the  core 
flakes  had no coltex. OJW core  flake  had 30 
percent  cortex, w e  had 60 pcrcent,  and one had 
80 percent. 

LA 98690, Area 6 

Fifteen  artifacts were  recovered  from  Area 6 .  

They were fairly  evenly distributed for three 
material  types with six of cheri, four of chalce- 
dony, and five of obsidian.  Three  artifact  types 
were represented,  one piece of angular  debris, 
ten core  flakes,  and  four  biface flakes.  All  the 
artifacts  ixcept (me hifacc flake lacked cortex. 
Biface flakes had  between four and nine dorsal 
scars. 

LA 98690, A r m  7 

One quartzite core flake was recovered from 
Area 7. It  was  a distal  fragment with 100 percent 
cortex, 

IS 
33.3  

I 
2.2  

45 
100.0 
= 

Ground Stone Artifacts 

Six  pieces o f  ground slor~e were recovered from 
Areas I ,  2, 3 ,  and 5 .  Area 1 had an end  frag- 
ment o f  a quartzite basin  metate.  Area 2 had an 
internal  fragment of an unspecified quartzite 
mano.  Arca 3 had  three  pieces o f  ground  stone. 
Two pieces of siltstone were  recorded as internal 
axe fragments.  The  third piece was an end 
fragment of a quartzite  mano. Area 5 had  a 
shaped  slab  made of sandstone. 

Research Design 

Excavation of 1,A 98690 focused 011 the  seven 
artifact concentrations  (Areas 1 through 7) that 
were  discretely  located within a 180 frl east-west 
by 140 nl north-south  area thal covered 26,250 
sy In. Areas I and 5 had thennal  features and the 
other excavation areas had shallow cultural 
deposits containing sherds  and  chipped  stone. A 
total of 186 sherds, 45 pieces of chipped stone, 
and 6 ground  stone  artifacts were recovered.  The 
discrete artifact concentrations associated  with 
thernxd features and a disperse  artifact coflcefl- 
tration reflected  repeated  use of T A  98690 
during the prehistoric  period. The research 
design focused on  determining the site function 
and role that LA 98690 may have  had in Coali- 
tion or early Classic  period subsistence organiza- 
tion. These research domains were addressed by 
retrieving  lernporal, spatial,  and technological 
data. 
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Chronology and Occupation History 

Chronological data were  potentially  available 
from  different pottery types or as chronometric 
samples  collected from the thermal features. 
Excavation yielded n o  data that  could  be  used to 
objectively  refine  the site  occupation dates or 
sequence. Pottery  analysis  provided some  subjec- 
tive  indications of possible  occupation dates 
within  the  Coalition  to  early  Classic  period 
framework ( A . D .  I175 t o  1400). 

Petrographic  analysis of sherds  fronl the 1 1 
vessel fragmcnts from Areas 1-4, 6, and 7 
showed  remarkable  homogeneity. All sherds 
were  classed  as Group 1 or 2 ,  self-tempered 
(Hill, this volume).  The pastes showed  close 
similarity  to clay from  the  Culebra  Lake deposit 
along the Rio  Grande near its  confluence  with 
Cafiada Ancha.  The  distinguishing characteristic 
of  this clay is the  very fine to fine silt particles 
mixed  with  less than 5 percent  accessory miner- 
als. Silty  self-tempered Santa  Fe Black-on-white 
pottery is  common in  the early  occupations from 
Arroyo  Hondo (FIabicht-Mauche  1993)  and  Pindi 
(Stubbs  and  Stallings  1953)  pueblos. The Arroyo 
Hondo  data suggest  a  pre A.D. 1350 date. 

The  Santa  Fe Black-on-white pottery was 
recovercd from six discrete  clusters that repre- 
sent an equivalent number of occupations.  The 
sinlilarity i n  the paste of pottery strongly sup- 
ports the observation that the  clusters  are  cow 
tcnlporaneous within the same  relatively short 
temporal span.  The absence of other decorated 
pottery types that were commtmly  associated 
with Santa  Fe Black-on-white pottery in assem- 
blages from Pindi and  Arroyo  IIondo Pueblos 
suggests that 1,A 98690 was occupied  before 
these types were made  or were conmon.  This 
would imply (hat the occupations  occurred bcfore 
A.D. 1300. 

The lack of ceramic type  variability and 
radiocarbon  dates  niakcs defining an occupation 
sequence for  LA 138690 impossible.  The activity 
areas  are spatially discrete and  there  was 110 
inter-area distribution of vessel portions. Proxim- 
ity of  Features 1 and 2 within  Area 1 suggests 
that they were used  concurrently or  sequentially. 
Feature 2 is disarticulated, which suggests  that 
cobbles may have been  removed for use in the 
construction of Feature 1. Shallow  cultural 
deposits  and  low frequency  artifact counts  for 
each area suggest that all occupations were  brief. 
Features 1, 2, and  3 rnay have  been used for 
food processing or  cooking  during  overnight 
stays. 

Site Function 

Site  function will be  addressed by examining 
artifact attribute and distribution  patterns  and 
feature  and artifact associations.  Low  artifact 
frequency and negative  results  of  ethnobotanical 
analysis of feature  fill  render  site  function  deter- 
nlination  weak and  somewhat  subjective.  Howev- 
er, general  statements  can be  made from the 
artifact and feature  evidence. 

The  presence of seven discrete  artifact  or 
feature  clusters indicates that LA 98690  was 
occupied at  least six times with the  occupations 
occurring primarily during  the  Coalition  period. 
During  the A.D. 1200 to 1300  period  increasing 
population and variable precipitation and tempcr- 
ature may have made  the  more  distant  grassy 
parkland of the piedmont  edge  more  attractive to 
extended foraging  or  hunting  forays.  Site  occu- 
pants  arc assumed to have used the  Las 
Campanas  area  from  the Santa Fe  River. I,A 
98690 is 7.2 km frorn Coalition period  villages 
along the Santa Fe  River.  This  distance  would 
have bccn a 14.4 kn1 round  trip  for daily forag- 
ing, which is beyond  the  n~c)st cornrnonly sug- 
gested  daily  travel distance  for  foraging by 
sedentary  populations (Flannery 1976). Thcrc- 
fore, to effectively exploit the  resources o f  the 
Canada Ancha environnmt,  overnight carrips 
may have  been  necessary. Camps that  werc 
centrally located  with  respect to most productive 
resource areas would have been reoccupied. 
Heoccupation would  have resulted ill discrete 
artifact  or  feature  concentrations with an associ- 
ated dispersed  artifact  scatter. 

LA  98690  appears  to  be a overnight  camp 
that was  rcpeatedly used. ‘The artifact  attribute 
and  type  composition call be examined  for pat- 
terns and  variability that relate to  subsistence 
activities and site  function. 

The pottery types and forms  are  the  same  for 
all areas, except Area 5, which  lacked  associated 
pottery  and a single  jar body sherd  that was 
recovered from  the general site  scatter. A mini- 
mum of 11 partial bowls  were  identified. Arca 1, 
which had Features 1 and 2, had four vessels. 
Area 2 ,  which  did not have a thermal  feature, 
had three vessels, and Area 6 had two  vessels. 
All but vessels 3 ,  7 ,  8, and 9 had rim and body 
sherds indicating that only upper  portions  of 
bowls were left behind.  As  whole vessels, bowls 
served as temporary containers  for  cooking  and 
consumption. In domestic  settings they may have 
been used to hold frequently used  household 
items that needed to  be  accessible.  In  field 
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contcxts,  bowl  functions  are not well understood. 
Rowls are rigid containers that would  have been 
inerficient for  transporting  bulk quantities o f  
processed resources or raw materials.  However, 
rigidity and durability may have been favorable 
qualities  to transport  daily  rations or  for use as 
tools  or  scoops  during  proccssing.  From this 
perspective, bowl fragments  would  have been 
nlultipurpose  tools.  The presence of  nlultiple 
bowl fragments  within an area could  indicate 
processing  of  greater  quantities of resources or 
raw materials or reoccupation. 

The chipped  stone assemblage is atypical for 
most 1,as Catripanas assemblages.  Differences i n  
the LA 98690 asserrlblage include higher than 
usual percentages of biface  flakes  and  nonlocal 
materials  (obsidian  and basalt). lJse o r  nonlocal 
material  and more  emphasis on biface production 
or maintenance would  be expected for a hunting 
camp  or  more logistically organized  foraging 
forays (Kelly 1988). Low  core  counts indicate 
lhat lithic raw material may no1 have becn avail- 
able i n  h e  itnmcdiate vicinity. 

Core flake attributes can also  infoml  on the 
availability of  lithic  raw nlaterial and  reduction 
strategy.  Areas I ,  5, and 6 had the  most core 
flakes.  These  core  flakes had a high percentage 
of noncortical  core flakes with three  or  more 
dorsal  scars. 'This pattern strongly  suggests late 
stage core  reduction,  where  chipped  stone was 
brought  to  the site  in a substantially reduced 
form.  Partial reduction  would have facilitated 
longer  distance  transport  from a source  or resi- 
dence.  This  reduction strategy fits well with  a 
logistically organized subsistence  strategy or a 
long-distance daily foraging strategy that was 
geared to  traveling  light. 

The  low  number of ground  stone artifacts 
reflect a limited emphasis on plant  processing. 
Area 1 had an associated  basin  metatc fragment. 
Basin rnetates were most  functionally  suited to  
seed or nut  processing (Lancaster 1983). Two 
axe  fragments were  rccovered from Area 3, 
which may have  been  used to  procure and pro- 
cess  wood.  The small amounl of ground stone 

tools could  have  been  used for  processing  re- 
sources  for  transport  or  to  support  limited  do- 
mestic activities at an  overnight  camp. 

Thrcc thermal features  were  excavated. 
Features 1 and 2 were in Area I .  Feature 3 was 
in Area 5 away from  the  areas that had pottery. 
Hearths with cobbles  are co~~ lmon  features on 
Coalition  period  sites. Features 1 and 2 were 
deflated  and contained  tnixcd deposits that did 
not  yield  subsistence information.  They  were 
similar  in size and  configuration  suggesting that 
they  performed  sirnilar functions  and we1-e used 
by groups of similar  size.  These  features were 
different from the pit kilns  found at I,A 86159 
and L A  X4793 in that sherd  spalls  and spallcd 
sherds were absent,  the  cobble  orientation  was 
horizontal, the cobbles had little  evidence  of 
burning, and an  oxidized  rind  was  absent. As- 
signing  function to  Features 1 and 2 based on 
morphology is not  possible. The size  and  rela- 
tively  formal  internal cobble  configuration  of 
Feature I suggest  that it was usc to  provide  more 
than warmth.  The internal cobble ring may have 
been used as a platform  for  roasting  edible plant 
parts  or  game. 

Artifact and fcature  data  indicate that LA 
98690 was a repeatedly occupied  foraging  or 
hunting  camp.  The  chipped  stone  debris suggest 
logistical organization  with  an  emphasis  on  biface 
production or nlaintenance and  use of heavily 
reduced local and  nonlocal lithic  materials.  The 
pottery is typical of the J.,as Campanas  Coalition 
period  sites because it was primarily  the  upper 
portion of bowls. Rowls  could have been  used  in 
many  ways to  support  overnight rorays. The 
features  have  relatively formal structure  and 
appear  to be more than simple  hearths  built  for 
warmth. LA 98690 data  suggest that as foraging 
activities increased beyond the 6 to 7 km radius, 
a logistical  strategy had t o  bc employed.  Anothcr 
example of a  logistical  site might be I A  86150, 
which  had multiple  hearths, biracc reduction, 
Santa Fe Black-on-white bowl shcrds,  and a  few 
pieces of  ground  stone. 
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CHAPTER I 1  
POTTERY OF THE LAS CAMPANAS PROJECT 

Steven A. Lakatos 

Introduction 

Ccrarnic manufacture, use. and exchange in the 
Northern  Rio Grandc have been a focus of 
archaeologists  for over a century (Randelier 
1881, 1890, 1892;  Nelson 1913, 1914,  1916, 
1917;  Mera 1933. 1934,  1935;  IIewett  and 
Bandelier 1937;  Sluhhs and Stallings 1953; 
Shepard 1968; Lang 1977:  Warren  1976.  1979a; 
Habicht-Mauchc  1993).  These  studies have 
developed a regional ceramic typology, a chrono- 
logical  sequence o f  rnanufacture ciates, and 
potential production  locales. The definition of 
ceramic types in the Northern Rio  Grande  is 
hascd prirrlarily on cornhinations of paste,  pig- 
ment, and surface  characteristics (Hahichl- 
Mauche  1993).  Regions of manufaclurc are 
defined by thc  different  frequencies of these 
atlrihulcs. Existing type and variety descriptions 
were usecl to identify pottery lypes in the Las 
Campanas ceramic assenlhlage. Type narncs, 
references and estimated dates of manufacture 
were previously presented. 

The T,as Campanas ceramic assemblage  was 
derived from the surface colleclion and excava- 
tion of 13 small archaeological sites. Table 11.1 
shows  the  dislribution of pottery types, vessel 
form, and  portion by site.  The assemblage 
consists of 4,3 18 shcrds. jncluding 1,593 white 
wares, 1,059 glaze wares.  and 1.656 utility 
wares. Pottery  types identified  within  these  ware 
groups suggest that the T m  Campanas  area  was 
occupied from  the late Develop~llental-early 
Coalition (A.D. 1050-1200) through  the early 
Ilistoric period (A.D.  16.50). Frequencies of 
lypes  suggest two main periods of occupation, 
the  early  Coalition  (A.D. I 175-1250) and  the 
early  Classic  period (A .D .  1315-1450). 

Typology and Chronology 

White Wimw 

Pottery types from  the late Ikveloptncntal  to  the 
early Historic period  were  identified  in the Las 
Campanas  ceramic asscnlhlage. The earliest 
white ware potlery type identified  was  Kwahe’c 

Black-on-white.  Kwahc’cBlack-on-white. indige- 
nous t o  the Northern R i o  Cirande (Hahich- 
Mauche 1993: IS), was  rnanufactured during  the 
late I>evelopmental-carly Coalition  period (A.D. 
1025-1250) (Stuart a ~ l  Gauthier 198 I :SI). 
Kwahc’c  Black-on-white i s  often found i n  associ- 
ation with  other mineral-painted white  wares 
such as Red Mcsa Black-on-white. kcavada 
Black-on-white,  and Gallup  Black-on-white. 
Kwahe’e Black-on-white displays  similar  stylistic 
characteristics  to  the mineral-painted Cibola 
White  Warm of the southern San Juan Hasin 
(McNutt 1969:ll ;  Mera 193S:S). This  inter- 
regional relalionship  between  the Sari Juan Basin 
and the  Northern  Rio  Grande,  cultivaled  during 
the late l~evelopmental  period. may have carried 
over into the Coalition period (A.D. 1175-1325). 
Kwahe’e Hlack-ol1-whitc was rare o n  the OAS 
sites: three shcrds occurred  on  two  sites.  The 
low frequellcy  reflects  limited LISC of the pieti- 
mont, whlch was nwre than 5 ktn distant  from 
the  Santa  Fe  River  during  the late  Developmental 
penod. 

Santa Fe Black-on-while i h  the primary 
decorated  pollcry  type on C’oalilion period (A .  13. 

stylistic  similarilics,  early investigalnrs  suggested 
that Santa Fe  Black-on-white  developed locally 
rrotn Kwahe’e Black-on-white  (Stuhbs and 
Stallings  1953:48). Most C‘oalilion period  village 
sites  have exlcnsive  ceramic asscrnblages that 
include SaTlta Fe Black-on-wllite (McNutt 1969: 
79). Iinmixcd Santa Fe  Black-on-white assem- 
blages are rare.  However,  rclatively  unmixed 
Sarlla Fc Black-on-white  assemblages are associ- 
ated  with the early Coalition (A.D.  1175-1250) 
occupations of Pindi I W d o  (LA l), Pueblo del 
Encierro ( I ,A 70), and the Tesuque Hy-Pass Site 
( L A  3294). 

The  Tcsuque By-Pass  Site (LA 3294) is the 
oldest excavated village a~norlg Pinch Pueblo  (LA 
l ) ,  Pueblo del  Encierro (T,A 70), and Arroyo 
Hondo ( T A  12). Of the 85 Sanla Fc Black-on- 
white  sherds recovered from LA 3294,  73  per- 
cent  were self-tempered,  followed hy equal 
percentages o f  fine  sherd  and  fine sand. Santa Fe 
Black-on-white  recovered from  Pindi  Pueblo can 
be divided into  two groups, with  the  earlier 

1175-1325) alld I,aS CaTllpallaS sites. B a s d  011 
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Table 11.1. Distribution of Ceramic Types, Vessel Form, and Portion by Site 

390 Lns Campnnas de Sonla PC 



"lots"  being consistently harder (Stubbs  and 
Stallings 1953:SO). The  authors relate  the use of 
tuff temper  to paste hardness. They  observed an 
increased  use of tuff  temper in later "lots," 
which may be an irnportant  temporal  indicator 
for other  sites iT1 thc Santa  Fe area  (Stubbs and 
Stallings 1953:SO). 

Following sherd temper, at Pueblo del 
Encierro nearly equal  amounts of fine  siltstone 
and fine  pumice  were  recorded (Warren 
1976:  B4).  Warren  suggests  minor temporal 
differences may be  reflected in the quantity of 
sherd  temper  and that most or all o f  the Santa Fe 
Black-on-white was  intrusive t o  this site. At 
Arroyo  Hondo,  the youngest of these sites,  fine, 
naturally  silty  clays were  preferred  among the 
potters.  Fine volcanic  ash  was added  to these 
naturally  silty  clays in approximately SO percent 
o f  thc Santa  Fe Black-on-white  pottery  recovercd 
(Habicht-Mauchc  1993:62).  The  addition of tuff 
temper may reflect the ternporal trend observed 
by Stubbs  and  Stallings  (1953). 

Santa Fe Black-on-white pottery  was  recov- 
ered  from all OAS  sites with pottery.  The mqjor- 
ity of this  pottery  displayed a hard, self-tempered 
paste.  These assemblages  were  relatively un- 
mixed with other  co~ltempora~leous white wares. 
Only LA X6150 yielded Kwahe'e Rlack-on-white 
in loose spatial  association  with Santa  Fe Black- 
on-white.  The  high frequency of sites with 
unrnixed  Santa Fe Black-on-white pottery sug- 
gests these sites  pre-date A.D. 1300. This i s  
further  supported by the  low  frequency of tuff- 
tempered Santa Fe Black-on-white  pottery in the 
assemblage. 

The naturally  silty or self-tempered  clays 
produce a very hard paste pottery, which may 
have  been preferred at the  inception of Santa Fe 
Black-on-white. Through time, the  addition of  
finely crushed  shcrd or tuff ternper suggests that 
exploitation of a broader  resource base was 
necessary. As population  increased, access to 
forn~cr traditional resources may have been 
restricted. These  changes in clay and ternper 
resulted in the identification of varieties of Santa 
Fe Black-on-white  including  Poge,  Pindi,  and 
Galisteo  Black-on-white.  These  types are com- 
mon 011 Coalition  period sites after  A.D.  1300. 
The OAS inventory  lacked these later types, 
giving  strong  support  to  the  observation that 
many of the sites were  occupied during  the 
middle to late A.D.  1200s. 

The early and middle  Classic  periods of the 
Northern Rio Grandc are characterized  by chdng- 
es  in  temper, paste, and pigments used to manu- 

facture  pottery.  The increased  use of tuff temper 
in Santa Fe Black-on-white developed  into  Wiyu 
Black-on-white (Mera 1935; Stubbs  and  Stallings 
1953;  Habicht-Mauche 1993). Wiyo Black-on- 
white is manufactured  in the  Northern  Rio 
Grande by about A.D.  1250-127s  and  continues 
t o  he produced  until A.D.  1425  (Stubbs  and 
Stallings  1953:16-17;  Sundt 1987). Ahiquiu 
Black-on-gray  (Biscuit A) and Randelier  Black- 
on-gray  (Biscuit B) also seem to  havc  developed 
from  the Santa Fe-Wiyo  carbon-paint  tradition. 
Biscuit  wares appear in the Northern  Rio  Grande 
around  the A.D.  1350 and  arc  produced  into  the 
A.D. 1470s. Wiyo Black-on-white and Biscuit 
wares arc  indigenous  to  the  Nolthern  Rio 
Grande. specifically the Pa-jarito Plateau and  the 
Chama Valley (Kidder  and Anrsden 193 1 : Mera 
1935: Habicht-Mauche  1993).  These pottery 
types  only occurred OTI LA 9X6X8 and LA 84759 
in the OAS sample.  They occur in concentrations 
and  in  greater vessel forrn diversity,  suggesting 
a change in  use of  the Las Campanas area during 
the  A.D. 1350 to  1450  period. 

Glaze Wares 

Glaze  ware  pottery appears in the Albuquerque 
or the Santo  Domingo  arcas  from  the  Zuni 
region as early  as A.D. 1300 (Habicht-Mauche 
1993:33).  Ifowever, it does not  become popular 
outside these areas until A.D.  1340-1350  (Mera 
1940:3; Stubbs  and  Stallings 1953:56). Glaze 
ware  pottery made between A.D. 1325 and 1450 
is virtually indistinguishable as small vessel body 
sherds.  slip color and decoration  show  remark- 
able similarity across a large  area  and  through 
the  125-year span. Rased on large  village sam- 
ples  (Warren 1976, 1979a;  Shepard 1936:  lfonea 
1971)  and  Mera's areal sample (1933), a tempo- 
rally sensitive  rim form sequence for glaze ware 
pottery was developed i n  the  Northern  Rio 
Grande. 'I'hese temporally  sensitive  rim fonns 
are used in the absence of other  chronometric 
data to provide  site occupatio11 dates in the 
Northern  Rio  Grande. Rased on  the  rim  form 
sequence, glaze  ware pottery  types  from Las 
Campanas sites  (LA  98688  and I,A 84759) 
included  Glaze A red through Glaze C poly- 
chrome  from the early  to  middle  Classic  period, 

The majority of  the  glaze ware pottery  was 
recovered from  two  sites, L A  84759  and LA 
98688.  These sites also  included matte-paint 
pottery  types Wiyo Black-on-white,  Biscuit A, 

A . D .  1315-1490. 
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and Biscuit B. Biscuit and glaze  ware pottery 
comnlcmly co-occur on early  Classic period  sites 
i n  the Northern  Rio  Grande. Glaze and matte- 
paint types have  similar vessel forms, design 
layout, and element use, reflecting their similar 
roots. ‘These pigments  are the defining  criterion 
for  thc poltery traditions that now reflect  linguis- 
tic  divisions of the Rio Grande Pueblo Indians. 

Relatively low nurnbers of utility  wares were 
recovered from Las Campanas. Formal types 
included Potsuwi’i and Sapawe Micaceous  and 
Kapo Gray. Undi ffercntiated  plain and  corrugat- 
ed  micxeous utilily  wares are present along with 
low  frequencies of mnnlicaceous  utility  wares. 
Other varicties of utility warc pottery  include 
plain  polished brown  and plain polished  gray. All 
ulility wares were  recovered from two sites. LA 
84759 and LA 98688, which  date to  the Classic 
or early  Historic  periods. 

Function 

‘The function of ceramic fonns is related t o  or 
dependent on the  activities for which they were 
used. The Las Calnpanas  ceramic  assemhlage 
had primarily howls and jars.  This low diversity 
reflects  the short  duration  of  the occupations and 
limited  range of activities that occurred at  these 
sites. Fronl the OAS sites,  two distinct  functional 
asserllhlagcs are apparent (see Table 1 J . I ) .  One 
assemblage type is characterized hy decorated 
bowls, which date  to  the early Coalition period 
and include 1 1 sites. ‘I’he other assemblage 
category is characterized by the co-occurrencc of 
decorated howls and jars and utility warc jars. 
which  date to the Classic  or early TIistoric peri- 
ods.  These  two assemhlagc categories reflected 
diflcrcnt  site  functions  or subsistence patterns. 

‘Hie I I Coalition  period sites  have almost exclu- 
sive assemblages of Santa Fe Black-on-white 
bowls. The number of sherds al these  sites 
ranges from I to 597. These assemblages reflect 
two  differenl site functions. One function is 
specifically  related t o  lhc production of Sanla Fc 

Black-on-white bowls.  The second function  is 
more generally  allrihuted to subsistence  activities 
related to daily foraging. for  which  Santa be 
Black-on-white  pottery was used i n  numerous 
ways that may have extended  their origirlally 
intended funclion. 

Thrcc sites, LA 84793, LA 86159, and 
86150, had 75 percent of the white warc pottery 
recovered from  Coalition period sites at h i s  
Campanas. 1,A 84793, LA 86159. and1.A X(ilS0 
(Feature I ) arc Interpreted as pottcry-firing 
locations  (Lakatos 1994: Post 1994a: Post and 
Lakatos 1994, 1995) used t o  inanufacture Santa 
Fc Black-on-white bowls  during  the  Coalition 
period.  Much of the pottery from  these  locations 
have attributes consistent with Ltnsuccessful firlng 
as dc1crmitvxI from archaeolog~cal  contexts and 
replication studies.  These  attrihutes  include 
ghosted pigmcnl,  spalllng.  and  sooting on the 
vessel inlerkors. As discussed previously i n  111e 
report, Lhc abundant and L U I ~ C ~ L I C  spalls that  result 
froln thennal shock  were  espccially effective  for 
idelltifyirlg pottery-firmg locations. Nut a l l  tho 
pottery  associated  with and  discarded  outside the 
kilns displaycd  evidence o f  thcrrnal shock or 
unsuilahlc firing  atmosphere.  These  sherds, 
particularly  from L A  86159, may have been used 
as cover sherds during firing. 

The remaining 25 percent  of  white  warc 
pottery from the O A S  Las Carnpanas Coalition 
period sites reflect different cerarnic and site 
functions. ‘I’he multipurpose use of Santa Fe 
Black-on-white pottery can be attributed to its 
hard,  durable  paste  and lack o f  exterior  surface 
treatment  beyond scraping and  light polishing. 
The hard,  durable paste of Santa  Fe Hlack-on- 
white may have nlaclc this  type attr-active for a 
variety of functions. Minimal  investrncnt of raw 
materials and time used  to  “finish“  the  exterior 
surfaces o f  Santa Fe Black-on-white bowls may 
be a reflection of a rnultifunctiollal design. 
Coalition pel-iod utility  wares  were  made of local 
clays  with Inore friable and less durable  pastes, 
which was suitable for  domestic  purposes, hut 
apparently not well suited for  the reqLlirCTllC1ltS of 
foraging 5 kln  or more fronl h e  village. 

When Santa Fe Black-on-white  pottery was 
produced.  agriculture was practiced  and intensive 
foraging occurrcd i n  marginal a ~ l d  tertiary envi- 
ronrnental zones  (Dickson 1979:73). Ethno- 
graphic evidence suggests that diu]-rial foraging 
could extend up to 10 km beyond  the village 
with daily  meals cor~sisting o f  preprepared  foods 
(Sebastian 1983: 404-405). The durable,  hard 
paste of Santa  Fe Black-on-white pottery at Las 
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Carnpanas may have made portions of bowls 
attractive as con[aillel-s to transport  these  pre- 
pared foods. Thcsc mnporary  containers were 
discarded  periodically, resulting i n  vessel frag- 
ments heir~g  distributed  on the  landscape. Bowl 
fragments may have been periodically reused 
during  suhscquent visits and were  redeposited on 
the landscape. This  observation is supported  by 
portions of a single vessel  being  recovered from 
four  separate spatial components at 1,A 86150. 

Water transportation was an  important cnnsid- 
eration for field house  agriculture and foraging. 
‘I’ypically, water storage  and  transport is associ- 
ated  with  decorated ollas and canteens,  which  are 
rare on T m  Carnpanas Coalition period  sites and 
i n  the  Northern  Rio  Grande i n  general (Stubbs 
and Stallings 1953:48-50; IIabicht-Mauchc 
1993:41).  During  the  Coalilion period  water 
sloragc may have  been accomrnodated by utility 
ware 6aI-s. which had porous pastes more suited 
to keeping  water cool. Utility wares  make  excel- 
lent sedentary storage vesscls as evidenced by 
thcir high  frequency at habitation sites.  However, 
thcir  friability makes  them undesirable as trans- 
portable  containers.  Since walcr would have hccn 
necessary in the field and  there is no firm evi- 
dence of vessel caching during the  Coalition 
periud, water may have been transported in 
nonarchaeologically visible  containers such as 
skin  bags.  bladders,  or  gourds. 

Limited  decorated .jar manufacture i n  whitc 
wares continued  throughout the  early and middle 
Classic  periods as indicated by low frequencies 
reported Tor Galisteo  or  Wiyo Black-on-white or 
Ahiquiu or Bandelier  Black-on-gray pottery. 
Increased jar production  and  use corresponds 
with  the  introduction  of glaze-paint  pottery in the 
Northern K i o  Grancle. 

If is unclear why decorated ollas returned 10 the 
Northern H i o  Grande with the production of 
g l a ~ c  ware pottery.  This vessel form, produced 
through  the 1200s in the  White Mountain region, 
may have  followed glaze paint  technology into 
the  Northern  Rio  Grande.  The production of 
glaze paint  bowls  and  jars occurred over a  wide 
area,  suggesting that technological innoVatiOT1s 
permitted  their  production  to spread rapidly.  This 
dichotomy hetwccn  glaze-paint and  carbon-paint 
forms is apparent in small and  large  site assem- 
blages (Honca  1968; Biella 1979;  Warren  1976). 

From the OAS sites, LA 84759 and LA 

98688  ceramic assemblages had  decorated  howls 
and jars associated  with  utility wares.  This  array 
of forms  and  wares is a common  trend on small 
archaeological silcs i n  the Southwest  (Green  and 
DeBloois 1978:79-77; Ward 1978:139-140; Mills 
1987: I 17; Sebaslial~ I983:408-409). ‘I’hese  sl-nall 
site  assemblages  suggest a variety o f  domestic 
activilics and are typically  associated  with field- 
houseagriculture (Sebastian I983:406).  Although 
no archilcctural  remains  were  identified ar LA 
X4759 and LA ~18688. the  ceramic  assemhlages 
reflect  a  limited  habitation site, such as a field- 
house. The duration of occupation  and  the  dive^-- 
sity of activities at lllcsc sites may be reilectcd in 
the frequency ofpost-firing  modifications recorcl- 
ed on sherris from these sites. 

Post-fil-illg modification or worked sherds 
were more C ~ I I I I ~ I O I ~  i n  the Cllassic pcriod  assen- 
blages than i n  the Coalitiull pcriod  asselnblages 
from  the OAS Idas Campanas  sites. Recorded 
modifications included serwtccl sherd  edges. 
deeply  striated sherd surfaces, and edge  grind- 
ing.  The cotnmon, though not  necessarily a b u ~ ~ -  
dant occurrence of post-firing modifications in 
the  early  Classic pel-iod asscrnblages may bc 
related to  longer  occupation of these sites or the 
reuse of cliscarclcel sherds  and vessel fragments as 
distance t o  contemporaneous habitation  sites 
increased. 

Technology 

‘Technology, as used herc,  refers  to  the  raw 
materials and metlwds uscd to produce  pottery. 
Clay, temper.  and firing  strategies are  critical 
aspects of pottery technology.  Ceramic  pastes 
can be analyz,ed l o  identify minerals in the clay 
and temper that rcflect the  geologic  source of the 
raw rllatcrials used to  produce  the  pottery.  Pctro- 
graphic and sourcing  studies. developcd by Anna 
Shepard (1936).  have been used to  identify 
regions of ceramic  manufacture in the Northern 
Rio  Grande (Shcpard 1936; Warren 1976, 197%; 
Habicht-Mauche 1993). 

Petl-ographic analysis was conducted on a 
total o f  60 pieces of pottery from 10  sites  at L,as 
Canlpanas (Hill, this volume).  Pctrographic 
analysis  supplemntetl  and refilled the  microscop- 
ic  examinalions that were part of the detailed 
ceramic  analysis. ‘I’he petrographic  analysis 
identified four general  letnper groups: unlelnp- 
cred or  self-tempered, volcanic ash, and latitc or 



basalt. Thcsc temper groups  are generally  associ- 
ated with Santa  Fe  Black-on-white, biscuit  wares, 
and glaze wares.  respectively. The following 
discussion of temper and paste  focuses on white 
wares,  glaze  wares, and utility wares. 

White Worrs 

Sei r-tempered S a m  Fe Black-on-white pottery 
was recovered from all 13  sites, including the 
pottery-firing  locations o f  LA 84793, LA X61 50, 
I A  86159. Most of the  Santa  Fe Black-oil-white 
pottery  appears lo be made from very similar 
raw materials  based on the type and quantity of 
accessory  minerals. These pastes also displayed 
similar color bcfore and  after  refiring.  This 
homogeneity of paste color and  composition is 
unusual when  compared to  the S a m  Fc Black- 
on-white pottery  recovered from the excavated 
village sites of Pindi  Pueblo.  Agua  Fria School- 
house site, and Arroyo IIondo. A1 hose sites. 
variability o f  tcrnpering  materials  and  paste color 
within Coalitinn and early Chssic period  whltc 
wares was C C ) I I ~ C ) ~ .  

The similarity between Las Campanas Santa 
Fe Black-on-white  pottery irom all sites suggests 
use o f  a geologically  restricted clay source.  a 
clay that was suitable  for hard-hodied  Santa Fe 
Black-on-white without acldilives, and production 
during a time wllen access to the source was 
unrestricted. 

'The Ilomogeneous  matrix of the Santa Fc 
Black-on-white  pottery frorn Las Campanas  may 
also reflect restricted  availability of raw materi- 
als. C l y s o u r c e  research in the Las Campanas 
area has identified three sources  available to 
prehistoric  potters. Of these. only one, Culehra 
Lake (Kcllcy l948), is suitable for  the production 
o f  Santa  Fe  Black-an-white  pottery.  Ceramic 
replication studics with this clay in an limited 
oxidation  firing  (Swink 1993) has produced 
carbon-painted  black-owwhite  pottery  (Lakatos 
~1.d.).  This preliminary  result supports the infer- 
ence  that  the honiogcneity of Santa Fe Black-on- 
white pottery at Las Campanas is the  result o f  a 
geologically restricted source. 

Volcanic  ash-tempered pottery  types  identi- 
fied include Wiyo Black-on-white,  Biscuit A, and 
Biscuit B. Differences between Wiyo Black-on- 
white and Biscuit A appear t o  be in  the  type or 
clay used (Hahicht-Mauche 1993). Wiyo Black- 
on-white  appears to be produced from a gray 
firing clay similar  to  Santa  Fe Black-on-white, 
but tempered with largc quantities o f  volcanic 

ash. Biscuit ware pottery  appears  to be made 
from  light firing clays located on  the  nolth  side 
of h e  Serncz Caldera  (Shepard 1936:492-493). 
These clays are characterized by high shrinkage 
alld poor  workability which may explain the 
thickness of these  wares (Habicht-Mauche 
1993:26). Kiscuif A and Biscuit B differ i n  
surface  treatment. Biscnit A was  slipped  and 
painted on the interior and Biscuit B was  slippcd 
and painted on both the interior  and  exterior 
surfaces.  These types are recognized as being 
indigenous to the Pa,jarito Plateau and the C h a m  
Valley (Kidder and Amsden 1931: Mera 1934; 
Habicht-Mauche  1993). 

Extensive petrographic  work  conducted by A. 
Helene  Warren (1976, 1979a) has  identifed re- 
gions of manufacture  associated  with  latite and 
basalt tempered pottery  types. I ~ t i t e -  and basalt- 
ternpered  pottery recovered  from Las Campanas 
include Glaze A through Glare C and plain 
pollshed  brown wares. 

The most coInn1c)n ~cmper- identi fed 111 the 
glaze ware ceramcs recovered I'ro~n Las 
Campanas  was augite  latite. Augltc latire w a s  
most C O I I U ~ O ~  i n  Clicneguilla (~~Iaze-on-yellow. 
hut was also iclentiI'ied ~n Agua Fria Glaze-on- 
red, and Largo  ~lnze-o~-r-polychrome.  The 
suggested  manufacture  area for these types is  the 
Galisteo Basin, centering  around Sat1 Marcos 
Pueblo (LA 98) (Wan-cn  1979a:210-21 I ) .  

Following  augite  latite,  hornhlende  latite was 
the  next most conlmon tempcr type  identified  in 
the Las Campanas assemblage. 'I'his temper  type 
was rccognized in San ('lemente Glazc-on-poly- 
chrome, undifferentiated glaze-on-polychrorne, 
and Espinosa C;laze-on-pnlychrome. Tho  suggest- 
ed rmnufacture area for these  types is the  Cochiti 
area.  centering around 'I'onquc Pueblo (IdA 240), 
Espinosa  Hidge (LA 278), and La Vega Pueblo 
(LA 412)  (Warren  1979a:213). 

Finally, basalt  temper was identified i n  
Ciencguilla Crlaze-on-polychrome and in plain 
polished brown  wares.  The suggestcd rnanufac- 
ture area for basalt-temper  pottery is not as 
clearly defined as for  the  augite  latile  and  horn- 
blende latite temper types.  Basalt-tempered Glaze 
A Red pottery is suggested to have been manu- 
factured near La Bajada Pueblo (LA 7).  Ilowev- 
er, Glaze A Yellow  pottery  tempered  with basalt 
seems to have beell manufactured  over :I broader 
area  ccntering around  White Rock Canyon 
(Warren  1976,  1979a). 
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CHAPTER 12 
LITHIC  ARTIFACT  SYNTHESIS 

The  Las  Campanas  lithic analysis  was divided 
into  the study of two  functional artifact  classes, 
chipped stone  and  ground  stone. Analyses of 
these artifact classes addressed technology and  its 
relationship  to  subsistence  production  and  site 
function and structure.  The lithic artifact synthe- 
sis  is an opportunity  to  examine the  data from 
diffcrcnt temporal and functional  perspectives. 
This is possible because of the time  depth of the 
Las Campanas sites and  their apparent fur~ctional 
variability.  This  synthesis focuses on chipped 
stone assemblages. 

The OAS Las  Campanas  excavations recov- 
ered 7,769 chipped  stone artifacts  from 20 sites 
representing  at  least 36 components.  The sites 
and  components  are classed according  to  broad 
periods,  Archaic,  Coalition,  Classic,  Unknown, 
and  Mixed  (LA 98688). Broad  temporal divisions 
were  based on diagnostic artifacts. Unknown 
components lacked te~nporally  diagnostic  arti- 
facts. The mixed  class consists solely of chipped 
stone  from  LA 98688, which was a temporally 
mixed deposit that potentially  spanned from  A.D. 
1 0 0 0  to 1600. Some  site-specific studies recog- 
nized occupation  components based o 1 1  artifact 
and feature distributions.  These  components  are 
used in this  synthesis  to  further  partition  the 
assemblages into  higher  resolution analytical 
units, by which  aspects of technology and  func- 
tion are  compared  within  and between  the  broad 
periods.  (These  components  are  designated i n  
subsequent tables by a  decimal  extension after 
the LA nurnbcr.) 

Functional variability is apparent  for the 
different temporal components  in  the  form of 
differential distribution of feature and artifact 
frequencies and classes.  This functional  variabili- 
ty can be  understood in terms of subsistence and 
settlement  strategies.  These strategies are as- 
sumed  to  have changed as prehistoric  groups 
went  from a highly mobile lifestyle to a more 
sedentary  agricultural existence. 

The  Archaic period components may reflect 
different  components of a mobile  pattern that  was 
conditioned by seasonal and annual periodicity  in 
the  abundance  and  distribution of biotic resourc- 
es. A  typological continuum  of base camps, 
limited activity silcs, and extraction  loci  have 
been proposed  to  interpret artifact and feature 

frequency,  structure,  anddistributional  variability 
(Binford 1980; Vierra 1985; Ebcrt and Kohlcr 
1988). The Archaic  period variability  retlects 
changing use patterns within the  Las  Campanas 
area  and  the Santa Fe River  basin. 

The  Coalition and Classic  period  components 
result  from  sedentary village  dwellers of the 
Santa Fc River  using  the  piedmont  landscape  to 
obtain resources that supplemented floodplain 
agriculture. ‘The componcnts  are  viewed as 
remlants of a strategy  that  was primarily  diurnal 
with brief occupations resulting  in accumulations 
of materials in favored locales such as  arroyo 
margins  and  primary ridges  that separated draill- 
age systems. By defining  expectations for  a 
technology  needed to support ;I diumd foraging 
strategy,  the  chipped  stone can be examined  for 
variability  that may suggest divergence  from  the 
expected patterns.  These  divergences m y  be 
related, hut n o t  lirnited to  changing  popidallon 
size a ~ ~ d  distribution,  depletion of local rcsourc- 
es,  or changing subsistence  strategies. 

The  unknown  and mixed cornponents can be 
used as  comparative  data. [Jnknown and mixed 
components should  reflect one or thc main 
patterns that will be discussed. It is  also  possible 
that by comparison,  the  unknown  components 
may be tentatively  assigned to one of the  tempo- 
ral components based on assernblage similarities. 

The Analytical Framework 

To interpret chipped stone  patterns, many lithic 
specialists  rely on  two  defined  chipped  stone 
reduction strategies that  are based OTI cxpecta- 
tions of forager  and  collector  subsistence  nwdels 
proposed by Lewis  Binford  in  the  late 1970s arid 
early 1980s (Binford 1977, 1979, 1980). Curated 
strategies are characterized by the  nmufacture of 
bifaces that  served as the  source  of  tlakes  or 
blanks  for  infonnal  and formal tools  and as 
formal tools.  Expedient strategies focused on the 
production of tlakes  for use as tools with lirnited 
or no modification.  Curated  strategies  were 
suggested to be associated with residential tnobil- 
ity, while expedient strategies were associated 
with long-term  residential stability.  Each strategy 
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may result in  debitage  and  tool morphology and 
frequency  patterns that  are relatively  distinct 
(Kelly 19%; Camilli 19x9: Hanlforlh 1991; 
Ebert 1992; Andrefsky 19114). 

Curated  strategies emphasize  production of 
the rnaximum length  of usable edge  per  core 
(Moore  1994:287).  Flintknappers maxirnizcd the 
number of usable tlakes per core with  the  added 
potential o f  usillg the core as a  tool  (Kelly 
1988:719-720). By nlorc efficient tool produc- 
tion, waste was reduccd  and raw materials  were 
more effectively used, reducing  the  amount of 
raw material that nccdccl to be transported t o  o r  
obtained rrom a base camp. Expedient  stralcgies 
were not conditioned by transport costs, therc- 
fore raw  material  did not have be  used as cffi- 
ciently (Kelly 1988:719: Andrefsky 1994). 
Flakes were removed from  coles as needed. 
Therefore, it is expected that long-term forager 
or  collector base camps would have chipped 
stone assemblages  dominated by the  debris froTn 
expedient reduction and a  greater  frequency o f  
informal tools versus forrnal tools. Collector base 
camps, which were  moved  more frequently. may 
exhibit increased  evidence o f  a curated or more 
efficient  reduction  strategy with  more  debris 
from  hiface  reduction. Logistical  camps o r  
limited  activity sites,  where raw material was not 
availablc  or  suitable. should exhibit  greater 
evidence nf a curated reduction strategy. Daily 
foraging  sites may exhibit  no evidence of lithic 
reduction, o r  tlakes and tools would be  produced 
from local matcrial. 

Curated and expedient strategies arc defined 
as mutually exclusive.  However, it is nlore likely 
that these different reduction sl.ratcgics operated 
011 a continuum. Keliarlcc on one or  the  other 
strategy  would have been relative  and  condi- 
tioned  by  availability of suitable raw material, 
occupation  duration,  range of tasks, potential for 
reuse of existing rnaterials, and distance rrtm the 
residence i n  the case o f  logistical or daily forag- 
ing sites. Clhippcd stone assemblages  undoubtedly 
represent a mix of these reduction  strategies with 
suhtlcties masked by more  abundant artifact 
classes. 

‘The dichotomy of curated  and  expedient 
strategies  is useful for  examining differences  in 
how Archaic and Pueblo period  populations 
organized  their technology to extract rcsmrces 
from  the pirion-juniper  piednlont north of the 
Santa  Fe  Kiver.  Archaic populaticms arc typically 
characterized  as mobile,  small, co~i~merisal units 
that would havc settled near critical  resources 
and organiz,ed I heir  stratcgics around extracting 

the rnaximum yield from nearby biotic  resources 
(Chapman 1979). Pueblo  populations during  the 
Coalition, early Classic,  and Developmental 
periods  were more  sedentary and rclicd  heavily 
on agriculture. 13iurnal roraging  would  have 
supplemented  stored  foods.  Longer  duration 
forays  would  have been supported by village 
stores and food-sharing.  These  contrasting  sub- 
sistence and settlement  patterns should result  in 
different reductio11 strategies.  These  differences 
will  be  illuminated  by exmination of material 
selection, reduction  sequencc  and stages,  and  tool 
manufacture and use. 

Material Selection 

Lithic raw i11aterial suitable for  core reduction 
and toot manuracturc  was locally avail;~hlt: ill  and 
around  the 1,as Campanas  area. ‘rhe S:mla Fc 
and Ancha  formations  contained middle to late 
Tertiary deposits that contained a wide  range of 
igneous and metamorphic  rock. Mixed with these 
deposits  are the alluvial deposits  fronl the Sangrc 
de  Cristo  Mountains that contain redeposited 
nodules o f  chcrr and chalcedony lionl the  hedded 
Pcnnsylvanian age  Madcra  limestone fornlation 
(Lang 1993). ‘I’hese combined deposits provided 
a wide range or chert,  chalcedony. silicified 
wood,  quartzite,  igneous.  and  Inetamorphic 
nlaterials. These  deposits  arc  differentially 
distributed througllout  the picdnlorlt with  palticu- 
larly  thick deposits noted along the  Arroyo  de 10s 
Frijolcs  (Lang 1996). These local raw materials 
arc 95 percent of  the chipped stone  recovered by 
the O A S  excavations. 

Table  12.1  provides the material type  distri- 
butions by period.  These  totals  represent the 
combined  counts  for all  sites or components from 
a particular  period. In general, the  tnaterials 
occur as  water-transported nodules or cobhles 
with cryptocrystallille,  isotropic,  and  elastic 
structure, which are highly suiled to tlint- 
knapping.  Variability in  these materials  occurs as 
structural flaws  from  geologic  romlation  or 
liacturc planes  created by alluvial transport. 
These  flaws  are  unpredictable and contribute  to 
blocky  or uneven liacturc  patterns  that  hampered 
cow reduction. 

It is obvious on l‘able 12. I that the Archaic 
period accounted for  the  majority of the chipped 
stone artifacts. Archaic  period components  were 
typically domirlatcd hy chert  ranging from 23.5 



Table 12.1. Material Type hy Period for All Components and Sites 

(LA 86139) t o  98.5  (LA X614X) percent,  and 
most commonly ranging  between 70 and 90 
percent. LJsually , the  second  most  common 
materials  were chalcedony or  quartzite.  Diver- 
gcnce  from  this  pattern  is represented  by  the 75 
percent occurrence of obsidian  from LA X6 139. 
Obsidian and basalt,  as the  most  readily recog- 
nized  nonlocal makrials,  were  usually, with the 
exception of L A  86139 and L A  84775, Area 1 ,  
present in combined percenlagcs  ranging from 
1.3 tu 6.4. 

Coalition period  assemblages  were  dominated 
by chert  and  secondarjly by quartzite.  Chert 
typically  occurred as 7 5  to 90 percent of an 
assemblage.  Quartzite accounted for as much as 
25 percent  of  an  assemblage,  although  more 
colnrnonly it was present as 7 to 12 percent of 
the assemblage.  These percentages  probably 
reflect relative  abundance of  chert and  quartzitc 
i n  the local gravel deposits. They may also partly 
result from intentional  selection oF chert  as  a 
superior  flakc-producing  material. 

The  Classic period is represented  by only LA 
84759,  Area 2. It had 66 percent chert, 28 
percent  quarhite, and 5 percent obsidian.  This 
assemblage  reflects a heavy dependence on local 
material. Obsidian is present in  higher pcrcentag- 
es than  was typical for  Coalition  period  sites, 

which may retlcct the longer  occupation o f  LA 
847.59, Area 2. 

The  Unknown  period  assemblages  are almosl 
exclusively dominated by chert. All components 
have 90 percent or  greater  amounts  chert.  This 
pattern is similar  to the Coalition  period compo- 
nents . 

The only Mixed period  assemblage, 1 A  
98688, exhibits a different  pattern  from  the  other 
temporal components. It had only 47 percent 
chert and an usually  high (37  percent)  occurrence 
of quartzite.  The  predominant pottery  types were 
from  the Classic  period,  suggesting that the 
majority of the debris was discarded then. The 
high  percentage o f  quartzsite suggests  that a 
different  source  or gravel pediment  was used. 
The high percentage of quartzite  nay also result 
from intensive  reduction of materials as  a  result 
of multiple  occupations.  Intensive  reduction may 
be partly indicated by the absence of quartzite 
cores.  The absence of quartzite  cores  suggests 
that  materials were  thoroughly reduced and cores 
were  renloved from the site for continued  reduc- 
tion  elsewhere. 

Obviously, local raw material was enlpha- 
sized for core reduction. The high  percentagcs of 
chert for all periods  suggests that it was domi- 
nant  in the local sources as we1 I .  The presence of 
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lower  percentages  of  quartzite,  chalcedony, 
silicified wood, and other nlaterials  reflects their 
low f1-equency in lhe source as  much  as  prehis- 
toric  selection biases.  Nonlocal  obsidian  and 
basalt were present  in  most components  although 
usually in  low  counts. The relationship between 
local and nonlocal  tnaterials  and  curated and 
expedient strategies  can be examined with the 
chipped stone  data. 

LOCU~ and Nonlocal MutPriul Selection 
und use 

Examination of lithic raw  material  sources is 
important  to  understand  and segregate  curated 
and  expedient reduction  technologies. In a 
curated  strategy, tools are produced in  anticipa- 
t i o n  of projectcd needs or the means  are made 
available lo make  suitable tools through trans- 
porting  suitable  material.  In an expedient strate- 
gy,  tools  are rnadc as they are needed from 
whatever material is available.  These strategies 
are at opposite  ends of a  technological and 
behavioral continuum (Bamforth I99 I ) .  Condi- 
tions that affect  which  strategy is used include 
level ofresidential  mobility, logistical  subsistence 
organization (Kelly 1988; Binford 1 9XO), and 
availability of suitable raw  materials  (Barnforth 
1986; Andrefsky 1994: Moore 1994). 

Recent study of Archaic period  assetnblages 
near Sa11 Tldefonso, New  Mexico  (Moore  n.d.), 
suggests that in some cases a mixed strategy was 
employed.  Archaic  period assemblages  exhibited 
expedient reduction of local  raw materials. 
Exotic  materials,  such as obsidian, were  used to 
produce  formal  tools or bifaces. Exotic materials 
were  efficiently  reduced in anticipation of future 
tasks. Local materials  were efficiently  reduced 
when groups were low on obsidian  and  were 
moving  away from the  local raw material  sourc- 
es. In other  words, a group that recently  returned 
from  the Jemez Mountains had obsidian to 
produce bifaces,  while the  same group moving 
from  the Tewa Basin into Ihe Jemez. Mountains 
may have lacked obsidian  and instead used the 
local chert until  more obsidian  could be obtained. 

In the Las Campanas assemblage the site 
assemblages and periods can be  examined frotn 
the perspective of local versus nonlocal material. 
As indicated  previously, all periods  exhibit a 
strong  emphasis on the use of local raw  material. 
Combined percentages range betwecn 94 and 98 
percent local  material (Table 12.2). Variability is 

seen at the  site  and  artifact type  lcvcls  for  the 
different  periods. 

The  Archaic  period  assemblages  exhibit a 
preponderance of local material.  However, the 
nonlocal and local materials  were not  used in  the 
same way, indicating  a mixed reduction  strategy 
was employed i n  some cases. If artifact classes 
of core  reduction  debris,  biface  manufacture 
debris,  cores, hand tools, and pro.jectile points, 
bifaces,  and  other formal tools  are  compared 
there  are  interesting  differences  (Table 12.3). 
Core reduction debris is the main class  for  both 
material classcs,  however  biface  manufacture 
debris  is 2 3 . 3  percent of the  nonlocal  material 
and only 8.7 percent of the local material. All 
cores and 93 percent o f  the hand tools were 
made from local materials. Of projectile points. 
bifaces, and  other  tools, 67 percent are nonlocal 
material. ‘J’he pattern is that bifacial tools, which 
are  more  portable, and likely to be part of a 
curated  strategy,  are  more  often  made from 
nonlocal  materials during  the  Archaic  period. 
Furthermore, the two  Archaic  period  compo- 
nents, LA 84775, Area I ,  and 12A 86139  with 
the n~osl nonlocal material,  appear Lo be limited 
activity or  short-term  basecamps. This suggests 
that reliance  on local material may be partly 
conditioned by occupation  duration. For all 
Archaic period componcnts,  expedient  and 
heavy-duty tools  are  made  from local materials. 

The Archaic  period assemblage  pattern  does 
not  hold true  for  the  Coalition  period assernblag- 
es. The  focus is almost completely on local 
material  use. Core  reduction  debris,  cores, hand 
tools,  and  pmjectile  points,  bifaces,  and  other 
fonnal tools are primarily made  from local 
materials. Biface ~nanufacture  debris  from  non- 
local  material did occur, but in low frequencies. 
This pattern suggests that the  more residentially 
stable  Coalition  period  polmlations  relied  heavily 
on local material for all faccts of  core  reduction 
and tool  production. 

Mixed and Unknown  period  assemblages 
exhibit a high frequency o f  local materials. 
Nonlocal  materials occt~r as 0.5 and 2. I percent. 
Eighty  percent of the Mixed period  prqjectile 
points, bifaces, and  other  fomlal  tools  are  made 
from nonlocal materials,  suggesting  curation o f  
specialized tools, but with  a low  rate o f  discard. 

Lithic raw material provenance  patterns  do 
retlect differing settlement and mobility patterns. 
Archaic  period  sites reflect  a higher  proportion 
of nonlocal materials  used for formal  tool manu- 
facture and use, indicating that exotic  tnatcrials 
were selected for their special properties. 
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Table 12.2. Local and Nonlocal Material Types hy Period, All Sites 

Table 12.3. Artifact Class by Material Source by Period 

Count 
Row Pct 
COlUlllll Pct 

Archaic perio 

Local 

Nonlocal 

Colurllll 
Total c Local 

Nonlocal 

colulnn 
'10t;ll 
I 

Classic period 

83 

100.0 xs.7 100.0 95.4 

9s I ti 5 
1,ocal 95.0 1.1 6.3  5.3 87.4 

4 5 1 
Nonlocal 5 .0 20.0 80.0 

4.6 14.3 

Column 
100.0 1.0 7 . o  s.n 87.0 Total 
I00 1 I 5 81 
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11 Cour11 I Core I Rilace Manu- 1 Cores I Hand 1 Projcctilc I 
Row Pcl Reducliorl Facture Tools Points,  etc. Row 
Column Pct Ucbris  Ucbris Total 

19 I 

S0.0 100.0 100.0 100.0 100.0 

205 I 3 I 3 
Local 99.5 .5 1 .s 3.4 1.5 93.2 

I I 
Nonlocal .5 100.0 

50.0 

Column 
100.0 1.0 I .5 3.4 1 .s 92.7 Total 
206 2 3 I 3 191 

Local 1109 I 2 19 4 1083 
97.7 97.5, . I  .2 1.7 .4 
9x.3 20.0 100.0 100.0 66.7 

18 24 4 2 
Nonlocal 2 .  I 16.7 8.3 75 .0 

1.3 80.0 33.3 

Column 
100.0 .4 .2  1.7 .s 91.2 Total 

I133 5 2 1 !) 6 1101 

Coalition period sites reflect a dominant use  of 
local raw materials in all aspects of core reduc- 
tion and tool nlanufacture and use. This reflects 
a detailed knowledge of local resources and  their 
suitability for production and use. 

Marrial Texture 

Lithic raw material can be classed by suitability 
for different tasks (Chapman 1977). Obsidian is 
a  good example because it is superior  for pro- 
ducing fine-edged cutting tools. It flakes easily 
and yields sharp edges, but edges may  be too 
brittle  for  use  in heavy-duty processing. Heavy- 
duty tasks may  be bctkr suited to basalt and 
quartzite, which have duller edges, but are more 
resilient for use with hard or rough materials. In 
general, fine-grained materials yield sharper 
edges Lhan medium or coarse-grained materials. 
Fine-grained materials are more easily and 
predictably flaked, which is desirable for tool 
manufacture. Medium or coarse-grained rnateri- 
als may be used for expedient core reduction i n  
situations where a wide range of tasks must be 
completed and  durability  and flexibility is desir- 
able  over  precision. 

Table 12.4 illustrates the material texture 

distribution by artifacl class for each period. For 
Archaic,  Coalition, and Mixed periods, fine and 
mediumgrained materials occur in roughly equal 
percentages; glassy and coarse-grained materials 
occur less frequently.  The  Coalition period had 
slightly more mediurn-grained material and the 
Mixed period yielded slightly nm”n fine-grained 
rnaterial. 

Material texture distributions by artifact class 
show unexpected patterns with respect to fine- 
and medium-grained materials. Archaic and 
Coalition period sites exhibit roughly equal 
percentages of fine-  and medium-grained core 
reduction and biface manufacture debris.  This 
suggests that these grain sizes were interchange- 
able, affording a more flexible use o f  local 
material sources.  This  also i s  rcflccted in the 
cores and h a d  tools, which have roughly equal 
percentages of fine- and mediumgrained matcri- 
als. As expected, glassy materials were best 
suited for pro-jectile points, bifaces, and other 
formal tools. IIowever,  this pallern holds only 
for the Archaic period, since low frequencies of 
glassy material were used during  the  Coalition 
period. These data suggest that during  the Archa- 
ic period, material was selected more for suit- 
ability, while during the Coalition  period, fine- 
and medium-grained materials were deemed 
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Table 12.4. Artifact Class by Material Tcxturc by Period 

Medium Coarse Row Total 

Archaic  ocriod 

Core reduclion debris 107 2 I Oh 
2.4 46.4 

S 9 . 1  87.1 

Rilace manufacture 4s  247 
dehris 9.8 40.3 

26.5 10.2 

Cores 41 
36.9 

1.7 

Hand tools 1 13 
3.4 44.8 

.6 .5 

Projeclile poinls, 25 12 
scrapcrs.  ctc. 55.6 26.7 

13.X .5 

Column 1 x 1  2419 
Total 3.5 46.3 

21 1s 
46.7 
88.3 

197 
39.3 

8.2 

60 
54. I 

2.5 

1s 
SI .7 

.6 

8 
17.8 

. 3  

2398 
45.9 

204 4535 
4.5 I 86.9 

91.5 

9 50 1 
1.8 9.6 
4.0 

10 111 
9.0 2.1 
4.5 

522 1 
100.0 

Coalition period 

CtllUTllll 32 423 520 44 I019 
3.1 41.5 51 .0 4.3 100.0 

CI .: a ~ c  period 

Core reduction debris 4 19 Sh x 87 
4.6 21 . x  64.4 9.2 87.0 

80 .0 X2.6 90.3 80.0 

Biface rnanufacmrc 2 2 1 5 
debris 40.0 40.0 20.0 5.0 

8.7 3.2 10.0 
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Count 
Row Pcl Glassy Finc Medium Coarse Row Total 
Column Pct 

Corcs I 2 3 1 7 
14.3 28.6 42.9 14.3 7.0 
20.0 8.7 4.8 10.0 

1 

Colulllll 5 23 62 10 I 00 
Tola1 5.0 23.0 62.0 10.0 100.0 

11 Mixed oeriods 
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suitable for all tasks. Archaic hunter-gatherers 
also  had  more  frequent access to better  materials 
as  their  mobile  subsistence stratcgics  positioned 
them closer  to  obsidian sou~-ces i n  thc  Jemez 
Mountains  and hasall sources along the Rio 
C h i d e .  

Reduction Strategies and Stages 

Several attributes rclatc to reduction stage. At the 
atlribulc Icvcl, platform  shape  and  modification, 
flake  breakage,  dorsal cortcx  percentage.  and 
flake dimensions  are  informative. At  thc assem- 
blage level,  dehitage  ratios  are useful for exam- 
ining reduction slralcgics. These attributes can be 
examined  individually, but it is the overall 
attribute  patterning that provides  the best  indica- 
tion  of reduction strategy. Differellt attributes art. 
examined at the  site level and across temporal 
periods  to illuslrate within and between period 
variability. 

Dorsal  cortex  refers t o  the outer rind of nodules 
or cobbles that has bccn chemically  altered by 
exposure to  the  elenlcnts and rarely is suitable 
for reduction or LLSC (OAS Staff 1994). Addition- 
ally,  outer  layers o f  alluvially transported nod- 
ules and  cobbles often have microcracks or 
fissul-es that form a zone with unreli:hlc flaking 
characteristics. As unsuitable dorsal cortex is 
removed and discardcd. it provides a measure of 
reduction. As a cobble  or  nodule is reduced. the 
dorsal cortex is removed. Early stage reduction 
has flakes with high percentages of dorsal cortex, 
while  late stagc reductioo may lack cortical 
Ilakcs. 

.Reduction can he dividcd  intu two basic 
stages: core reduction  and tool manufacture. 
During  core  reduction, flakes are removed to 
prepare a core  for tool production, or flakes are 
removed for use as tools. Primary  core reduction 
is  defined by the initial core  platform preparation 
and removal o f  lhc cortical  surface (Moore 
1994:30 I ) .  Secondary  core reduction  refers to 
the removal o f  cores from  the core  interior. 
Distinction between primary and secondary core 
reduction  is n o t  clear-cut. Both stages usually 
OCCUI- simultaneously, and often secondary 
reduction  begins  before or  during cortex renloval 

and  platform  preparation.  However.  as gcncral 
markers of reduction.  core flakes call hc classi- 
fied as primary or secondary based r > n  dorsal 
cortex  percentage.  Primary corc flakcs have 
more than SO percem clorsal cortex.  Secondary 
core flakes have 50 percent or less dorsal cortex. 
Definition of a third  class, Terti;l?y core  flakes, 
was  attempted  by combining  core flake  thickness 
and absence of dorsal cortex Genemlly,  thinner 
llakcs ( 5  nm or  less) tended to  have less cortex 
and could represent a late core rcduclion stage. 
However, the  pattern  was m t  ctmistcnt  enough 
to  warrant  further use nf the third  core  flake 
class in this analysis. 

Inferences  about core reduction strateb' 'Ies call 
be drawn from dorsal cortex and  primary and 
secondary core  thke  distributions.  Moore 
(1994:301) and  Chapman (1977) suggest  that 21 
lack of primary  flakes  indicates  initial  reduction 
occurred  elsewhere, while the  presence of few 
secondary flakes may indicate  that cores were 
transported  to  another locale for further  reduc- 
tion. A mix of  primary,  secondary,  and hi face 
flakes indicates intensivc reduction of raw n-late- 
rials. A mixed technology would  support  curatcd 
01- expedient strategies, while an emphasis on 
hiface production woulcl indicate a curatecl 
strategy I 

Table 12.5 shows core  flake  dorsal cortex 
ranges fur all sitcs  by period. The clorsal cortex 
ranges, 0, 10-50  percent. a11d 60-100  percent, 
retlect secondary and primary reduction  with  the 
10-50 percent  class  represcnting  the vague 
distinction between primal-y and secondary. Only 
whole  core  tlakes  wcrc used for this tahlc. 

Architic pcriod  sites show  consistent  pattern- 
ing. Most  assenlhlages have a ma~juritv of flakes 
that lack cortex. Lower  frequencics of 10-50 
percent  and 60-100 percent also occur. G e ~ ~ e r -  
ally, sitcs that were occupied longer  tend  to  have 
highcr percentages of noncortical  core tltlkes. 
Shorter  duration  componcnts,  such as LA X61 39, 
LA 84787, Area I ,  and I A  84775.1 have higher 
percentages of primary  flakes. This  suggests that 
longer occupation  resulted in  more  intensive 
reduction of raw materials. It is also possible that 
as occupation was prolorlgcd,  partly  reduced 
materials obtained from on-site may have  been 
used  in  conjunction  with  rnatcrials brought  from 
off-site  sources. In all cases,  the  presence o f  
so~llc primary core  flakes indicates  that  raw 
material  was brought t o  thc sites i n  unreduced 
forms.  The  high percentage of secondary flakes 
suggests that the main purpose of core reduction 
was to produce flakes for on-site tool use and 



Table 12.5. Whole Core Flake Dorsal Cortex by Site by Period 

.. , . . .  

64.0 26. I 9.4 10.4 

8 6 m . o  19 14 6 39 
48.7 35.9 15.4 2.5 

86148.0 59 17 20 96 
61.5 17.7 20.8 6.2 

081i9O.S 1 I I 3 
33.3 33 .3  33.3 .2 

Column 981 417 148 1546 
Tola I 63.S 27.0 0.ri 100.0 

Coalition ocriod 

84759. I 8 6 12 26 
30.8 23.1 46.2 7 .6  1 



Count Kow Total 
Row k t  0 I n-so %j ho- I 00 o/o 

98690.1 2 2 4 
50.0 50.0 1.2 

98600.6 2 
100.0 

2 
.6 

98861 .I) 2 1 I 4 
50.0 25.0 25 .0 I .2 

Cnlumn 171 109 64 344 
Tutal 49.7  31.7 18.6 100 .o 

Classic period 

84759.2 24 16 8 48 
50.0 33.3 16.7 100.0 

Unknown period 

54775.2 17 8 3 28 
60.7 28.6  10.7 38.9 

14777.0 i 1 
100.0  1.4 

34787.0 2 1 3 
66.7 33.3  4.2 

36152.0 21 10 9 40 
52.5 25.0 22.5  55.6 

3olunln 40 19 13 72 
rota1 55.6  26.4  18.1 1 on .o 

Mixcd periods 

>81r88.0 326 82 i i o  518 
62.9  15.8  21.2 1nn.n 
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production. 
Coalition  period  components  exhibit much 

greater variability iTl primary  and secondary 
reduction. So~ne  variability may be accounted for 
by sanlple  size. Components  with  fewer than 25 
core akes tended  to  have  higher percentages of 
primary  core  flakes, a few associated cores,  and 
few or  no  tools  or tool manufacture debris.  This 
pattern relates to OCcupatioTl duration with short 
visits  requiring limited core reductioll or  tool 
production. Available  material  was cursorily used 
and discarded. As duration  and  range of tasks 
increased, more  core reduction  was required, 
resulting in  higher percentages of secondary core 
flakes and the presence of tools. 'I'hc presence of 
primary  and secondary core  flakes  and  cores 
suggests that  unluodified nodules  and partly 
1-educed cores  were  brought to the  sites.  Dis- 
persed distribution o f  core  flakes and lirnited 
core  to  core flake "fits" suggest that cores may 
have  been regularly transported  from site to  site 
with  necessary flakes  removed until a core  was 
exhausted or flakes were no longer  needed.  Eight 
of the nineteen components  have  more cortical 
than  noncorlical flakes, which suggests primary 
and early secondary stage  reduction.  This would 
be expected with  casual or expedicnt flake pro- 
duction.  The  Coalition period  assemblages 
effectively  represent  a  continuurn of reduction 
stages  within an expedient  strategy. 

The  Classic  and TJnknown period reductio11 
strategies  are  similar to the Coalition  period with 
relatively high percentages o f  cortical flakes.  LA 
84759, Area 2 ,  may have been  a  seasonally 
occupied fieldhouse.  The low  noncortical or later 
stage  secondary  flake counts may reflect  incom- 
plete excavation of the component rather than an 
emphasis  on  earlier  stages o f  reduction.  Howev- 
er, thc assemblage reflects  expedient  reduction of 
locally available material as seven cores were 
recovered. 

The  Mixed period  assemblage is more  similar 
to  the  Archaic  period assemblages. The 63 
percent noncortical secondary  flakes  suggest an 
intensive reduction strategy. LA 98688 was 
reoccupied over a 600-year period  with  surface 
chipped  stone  debris reused by successive  occu- 
pants. A low frequency of quartzite  cores sug- 
gests that they were  brought  to  the  site in flake 
form  and then  small core flakes  were  rcmoved 
from the flake  cores.  Unfortunately, no recogniz- 
able  flake  cores were recovered.  Chert  cores 
were more  common, indicating a core  to  flake 
trajectory. 

Flake Platforms 

Flake  platfolms rernain from  the  edge of a  tool 
or  core  from which  flakes were  removed.  Differ- 
ent  platform types  can be  discerned,  providing 
infonnation  about reduction strategy.  Cortical 
platforms  usually  indicate early-stage  corc reduc- 
tion, especially in  conjunction with dorsal  cortex. 
Single-facet platforms refer t o  a core STrikillg 
platforrn formed by the rernoval of a single 
flake.  Multifacet platforms result from flake 
removal from a striking  platfolm created  by 
multiple previous  flake renwvals.  Multifacet 
platforms result from late-stage reduction  (OAS 
Staff 1994). 

Platforms were modified to  prornote  flake 
removal.  Two k i d s  o f  modification  arc  com- 
monly  identified:  retouch  and abrasion.  Abrasion 
may occur  during all stages of core reduction 
and  is associated with  cortical,  single-faceted, 
and multifaceted platforms.  Abrasion  results 
from moving  a striker parallcl to  the  platfornl. 
Retouch results  from  perpendicular movernent of 
a striker  across a platform and is usually  associ- 
ated  with later  reduction. Both modifications 
result in a stronger  platform  and  increase suc- 
cessful flake removal. 

Platforrns may be  obscured by flake breakage 
during  or subsequerlt to  reduction  (Moore 
1994:304). Manufacture breakage may increase 
as  flakes and platforms become thinner  during 
later stages of  reduction.  Therefore  breakage 
patterns may be an indication  of  reduction  stage. 
Platforms may also be obscured by crushing  or 
collapsing.  These  occur when a platform is weak 
or poorly prepared.  Collapsing  or crushillg rnay 
occur at any  stage. although as a tlakc  thins, 
damage  to  the  platfornl may he  more  likely. 

A one-way ANOVA test  for flake  thickness 
by platform type for  whole  core  tlakcs indicates 
that in the I ,as Campanas  assemblage  core  flakes 
with  retouched,  crushed.  or  collapsed platfcorrns 
have a significantly thinner  mean  thickness (.05 
significance level) than  core  flakes with other 
platform types.  This  suggests  that in the Las 
Campamas assemblage,  core  flakes  with  crushed 
or collapsed platforms  occur  during  later  stage 
core  reduction. 

Table 12.6 displays the core  flake  platform 
frequencies by material class  and  pcriod.  For all 
periods and  material  classes,  single-faceted core 
flakes  and  core  flakcs lacking platforms  are  the 
most common.  Quartzite  core  flakes tend to have 
fewer missing platforms and obsidian Lends to 
have  more  for all periods.  Single,  multifaceted, 
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Table 12.6. Core Platform Type hy Material Class and Period 

Count 
Row PC1 Quartzitc,  Obsidian, 
Column Pcl Chert, etc. etc. etc. Row  Total 

Archaic  pcriod 

279 32 
Corlicd 88.0 10.1 

8.6 16.2 

1224 X0 
Single facet 89.9 s.9 

37.8  40.6 

Multilicct I80 10 
and  modi- 85.7  4.8 
ficd 5.6  5.1 

356 1 (5 
Crushed/ 8Y .4 4.0 
collapscd I l . 0  8.1 

1201 59 
Ahsenl 89 .Y 4.4 

37.1 29.9 

C:olumn 3240 197 
Total 8Y.4 5.4 

Coalition  period 

102 24 2 128 
Cortical 79.7  18.8 1.6 18.1 

16.9 26.1 15.4 

208 36 1 245 
Single facet 84.9 14.7  .4  34.6 

34.5 39.1 1.7 

16 1 17 
Multifacet 94.1 5.9 2.4 

2.7 7.7 

80 8 2 90 
Crushed/ 88.9  8.9 2.2 12.7 
collapsed 13.3 8.7 15.4 

197 24 7 228 
Absenl 86.4 10.5 3.1 32.2 

32.1 26. I 53.8 

COlUlll l l  total 603 92 13 708 
x 5 2  13.0 1 .x 100.0 
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Count 
Row Pct Quartzite, Ohsidian, 
colulllll Pct  Chcrt,  ctc.  ctc.  ctc. ROW   rota^ 

12 12 
Cmshcdl  100.0 8.9 
collapsed 0.2 

3 ri 4 40 

27.5 100.0 
Absoor 9rj.0 10.0 29.6 

C l u l u r n l l  131 4 13s 
'Iota1 97 .O 3 .D 100.0 



I/ Mixed periods, 

and modified  platforms combine for nwre than 
SO percent  for all periods. Cortical platforms  are 
more  common  during  the  Coalition and  Classic 
periods. 

Table 12.7 shows  the  platforms by site and 
period.  Archaic  period  components  range be- 
tween l l and 40 percent  cortical platforms, 3 
and 25  percent multifaceted and modified  plat- 
forms, 6 to 13 percent  crushed  or collapsed 
platforms, and 28 to  67 percent nlissillg plat- 
f o r m .  These ranges  suggest an intensive  rcduc- 
tion strategy  that did not  result i n  a  large  number 
of multifaceted or retouched platforms. IdA 
86139 has the  highest percentage of late stage 
platforms,  which  corresponds to a greatcr use of 
nonlocal  materials and a curated  reduction  strate- 
gy .  By contrast,  LA  84758,  which was a residen- 
tial base camp,  exhibited men-e single-faceted 
platforms, indicating a more expedient  reduction 
slralegy.  Overall, intensive  reduction of the 
Archaic period  platform  distribution suggests a 
heavy reliance on core  flakes  and less emphasis 
on  tool  manufacture. 

Coalition  period  components have a range of 
0 to SO percent cortical platforms, 0 to 50 per- 
cent  single-faceted platfomis, 0 to  14 percent 
nlulliraceted  and  modified platforms, 0 to 38 
percent  collapscd or  crushed  platforms, and 8 to 
50 percent missing platforms. The  broad percent- 

age  ranges reflect the small assemblage sizes and 
the  expedient reduction  strategy  that characterizes 
most of the  conlponents.  Generally,  the  Coalition 
period sites  have greater percentages of cortical 
platforms than Archaic  period coniporierits and 
fewer multifaceted and  modified  or collapsed or 
crushed  platfomls.  This is also  strong  evidence 
of a primary and early secondary reduction 
strategy that focused o n  local materials. 

The  Classic  period  and  IJnknown compollents 
are  similar to the Coalition  period  pattern with 
an emphasis  on cortical and single-faceted pial- 
forms. LA 98688 is  similar to  Lhc Archaic 
pattern  with fewer cortical platforms  and  more 
single-faceted platforms.  LA 08688 reflects a 
strategy of intensive  reduction  that  resulted in 
few modified or retouched  platforms. 

Core Flake Dimensions 

Core  flake  dimensions  are an indicator of reduc- 
tion strategy and  stage,  although  dimensions  can 
be affected by factors independent of reduction 
such  as raw  material size.  However, in a general 
sense, it is expected that as core  reduction  pro- 
gresses,  the  by-products should be  progressively 
smaller  in length  and thickness.  Though  neither 
relationship is strong, linear regression plots of 
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Table 12.7. Core Platform Types by Site and Period 

84758.0 93 348 75 117 246 879 
10.6 39.6  8.5  13.3  28.0  24.3 

84775. I 
21.4 

I 

84787.0 

i"1 84787.3 
9.8 

84787.4 
7.3 

I 

86139.0  7 

Coalition ncriod 

,34759.1 9 
24.3 

84773.0 17 
17.2 

84793.0 5 
20.8 

86131.0 10 
16.9 

86134.0 8 
13.3 

86150.0  2 
33.3 

86150. I 4 
22.2 

86 150.2 5 
31.3 

86150.3 
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84759.2 17 4 14 
22.7 48.0 5.3  5.3 18.7 1 0 0 . 0  

11 Mixed pcriods II 
11 98688.0 I 89 I 438 I 

10.8 53.1 7.2  18.2  10.8 1oo.a 
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Icngth and thickness show a highcr correlation 
than length  and width in  core  flakes. To l o o k  for 
possible changes  in reduction  strategies  through 
time,  whole  core  flake length and thickness  data 
were subjected  to a  one-way  ANOVA test. At 
the .OS significance  level, the Mixed period  core 
flake sanlplc was significantly thinner  and  shorter 
than the  other  periods,  and the Archaic  period 
sample was significantly  thinner  and shorter  than 
the  Coalition,  Classic, and IJnknown periods. 
This  corresponds well with other  attributes that 
indicate  that  Archaic  period  componcnts and LA 
98688 reflect niore  intensive  core reduction. 

Cores 

Cores as an  artifact class  can  be used to monitor 
reduction  strategy and intensity. As flakes are 
removed  from nodules or cores.  the core cortical 
cover is reduced. As cores  arc reduced, their 
size decreases with a  full range o f  s i m  and cor- 
tex percentages representing a conlplete reduction 
sequence.  Early stage reduction  would have a 
high  percentage of larger cores with  high dorsal 
cortex percentages. If reduction of raw  materials 
is intensive,  and replacement  material is scarce 
or  unsuitable, a  high percenlagc of small  cores 
with no cortex may remain. 

Figures  12. I to 12.3 show the distribution o f  
core  length  ranges,  cortex, and dorsal scar 
counts by period.  These three attributes reflect 
different reduction  strategies  that  relate to pat- 
terns  observed  lor  core  tlakes. 

Core lengths were classed into ranges of 10- 
49 m n ,  50-99 mm, and 100 rrm  or  longer. 
These  ranges  are referred t o  as small,  medium. 
and  large  cores.  Core length is a rough index of 
reduction  intensity, if original cohble  or nodule 
size is  held  constant. While  recognizing  that 
variable raw material  size occurred  in the J,as 
Campanas  area,  core lengths  can  still  be  exam- 
ined for  general  patterns.  Figure 12.3 shows a 
similar  distribution for Archaic  and Coalition 
period  core Icngths with medium-sized cores 
predominating.  This  suggests that cores were  not 
exhausted in tenns of size,  therefore other 
factors may have contributed  to  their  discard. A 
slightly  higher percentage of medium  cores  from 
the Coalition  period  and virtually exclusive 
presence of lnedium  cores  from  the  Classic and 
Unknown periods suggests  similar reduction 
strategies for all three  periods. The dominance of 
small cores  from L A  98688 fits well with the 
hypothesis  that repeated occupation resulted i n  

reuse of surface materials. LA 98688  cores  were 
reduced to a  size where  tlake  removal  was  not 
possible. 

Cortex was divided  into  three  ranges, 0 to 20 
percent, 30 to 50 percent,  and 60 t o  90 percent. 
These  three ranges  represent a range of: rcduction 
from  intensive to casual.  With  cortex  the  similar- 
ity between the Archaic  and Coalition  period 
samples ends.  Archaic  period  cores  are dorninat- 
ed by artifacts with 0 to 20 percent  dorsal  cor- 
tex.  This indicates  intensive reduction, with the 
lower  frequencies of the other  categories  further 
demonstrating reduction as a continuum. The 
other  periods have roughly  equal  frequencies  of 
O to 20  percent  and 30 to SO percent. or 60 to 
100 percent.  This tendency o f  niorc  cortex 
remaining on discarded cores  suggests a more 
casual reduclion  with flakes  removed as needed. 
T,A 98688  exhibits a pattern  that  contradicts the 
size distribution  with  almost equal frequencies  of 
all cortex  ranges. This  suggests  that  some small 
core sizes  rcflect raw  materiaj  size, 

Dorsal scar  counts, which were  difficult to  
interpret for  core  and biface  flakes. are  more 
informative for cores.  Figure 12.2 shows  dorsal 
scar  range  distributions for one t o  four, five IO 

eight, and  nine or  more  dorsal  scars.  Fewer 
dorsal scars imply  earliel- reduction  stage  and 
more scars suggest later or more intensive reduc- 
tion. The  Archaic  period  distribution  shows a 
predominance of cores with fivc to eight  dorsal 
scars.  The  nine  or  more  class  is  more  ccmnlon 
than the  one  to  four  class,  which  supports an 
interpretation o f  more  intensive  reduction.  Coali- 
tion,  Classic, and Unknown  samples  show a 
definite tendency toward  cores with fewer  than 
nine dorsal scars, which is suggestive of less 
intensive  or  more casual reduction. 12A 98688 
exhihils a majority of cores with nine  or  more 
scars,  which  supports the observation  that  the 
assemblage was intensively  reduced through 
reoccupation, 

Cores  provide  strong indication of: reduction 
patterns  when  viewed  as a conlinuum  from 
casual to  intensive.  Archaic  period  sites  yielded 
cores that show a tendency towards  more inten- 
sive reduction,  while  Coalition,  Classic,  and 
Unknown period cores tend morc  toward  the less 
intensive or casual end.  Thcse  differences  un- 
doubtedly reflect occupation  duration  and intensi- 
ty.  Archaic  period  sites were usually  some  form 
of base  canip,  while most of the  Coalition, 
Classic,  and  IJnknown  period  sites reflect  brief 
occupations  for the purpose  of  foraging. L A  
98688 with 600  years of discontinuous, repeated 
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use shows patterns that  indicate i~~tensive use of 
raw materials  left over  from previous  occupa- 
t ions. 

Tool Production and Use 

Evidence of tool production  and  use  can be used 
to  examine  site  function. Tool production relates 
to reduction  strategy. Tool use  relates to other 
activities  that  occurred  or were prepared  for on- 
site, Tool production is monitored through 
identification  and analysis of biface  rnanufacture 
flakes  and the  presence o f  utilized  debilage. 
Hilace manufacture i s  associated  with more 
formal o r  planned strategies, while  utilized 
debitage is associated  with  expedient Strategies. 
Depending on the occupation  duration  and  range 
o f  aclivities conducted a t  or  prepared  for on-site, 
biface  manufacture and  utilized  debitage will be 
represented  in variable  frequencies. 

Many of the tables  previously presented 
included data on biface  manufacture.  Those 
tables will be  used  in this  discussion as well as 
additional  data that  illustrate patterns i n  utilized 

debitage, tool ratios,  and  debitage  to tool ratios. 

Brace Munujkcture 

A total of 547 biface  flakes  were  recovered  from 
all sites.  Ninety-two percent o f  the biface  flakes 
were  from  Archaic  period  sites,  providing  the 
best data base to examine biface manufacture. It 
is expected  that different  Archaic period site 
types will yield evidence  of  different  biface 
reduction  strategies.  These  different  strategies 
can  be examined by comparing  flake  thickness 
and  length,  platform  types,  and material type  use 
across sites and  components. 

The  progression  from  early to late stagc 
biface  manufacture results in the  gradual rcduc- 
tinn  in  size of  the  core  or  blank.  Therefore, as 
biface rcduction  proceeds,  the flakes should 
shorten  and become thinner. 120gically, there 
should be a  tendency for  early slage flakes to be 
longer  and slightly thicker than  late stage  flakes. 
Figure  12.4  shows  the  distribution of biface tlake 
length as ranges by Archaic period  component. 
The  majority of the  assemblages  are  dominated 
by the 11-20 mm flake length range, with 1-10 
mm and 21 mm or  longer  the  second  most 
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common.  This  distribution suggests all stages of 
biface  reduction  occurred.  LA  86148  exhibits a 
different  pattern.  Its assemblage is dominated by 
21 nun or  longer  biface flakes. This suggests 
more  focus on early  or  middle stages o f  hiface 
manufacture, such as would  result from the 
reduction o f  large  bifacial cores. 

Figure  12.5  shows  the biface flake thickness 
range distribution  from  thin  to  thick. Most of the 
assemblages  show a predominance of medium 
thick flakes followed by fewer  numbers of thin 
flakes. LA 84758 and  LA 86139  exhibit  higher 
frequencies of thin flakes.  This rnay partly 
reflect reduction strategy, but it also results from 
a more  comnon use of obsidian for biface 
reduction. Obsidian can be flaked more finely 
than chcrt or  chalcedony, resulting in  thinner 
flakes. It is also possible  that the abundancc of 
thin flakes reflects the production of projectilc 
points  or  other  small,  form1  tools. 

The  greater  use of obsidian  for biface  manu- 
facture is illustrated in  Figure  12.5. T,A 84758 
has the most obsidian  biface  flakes  and LO o f  the 
1 1  hiface  flakcs from LA 86135, were  obsidian. 
The  abundance of local material  used i n  biface 
lrlanufacturc  at  the other sites suggests that local 
materials were suitable arid that forays near 
obsidian  sources were rare  or  obsidian was not 
procured  and  transported t o  Las  Carnpanas sites. 

Figure  12.6  shows  the platform  typc distribu- 
tions  for all Archaic  period  components.  Typical- 
ly,  crushed  or collapsed platforms  predominate, 
which is expected with late stage biface  reduc- 
tion.  Most  components have lower  frequencies of 
single  and multifacctcd platforms, which  retlects 
a full range of biface  reduction. I,A 86148 is 
different because i t  had  modified  platforrns as the 
second rllost comnlon  type of platform.  Modified 
platforms indicate a systematic  or planned  strate- 
gy  associated with formal tool production. 

Hiface manufaclurc as represented  by  biface 
flakes  shows three patterns. I h e  main pattern  is 
general biface reduction with all stages  represent- 
ccl by a predominance of medium  length  and 
thickness  tlakes, local matcrial, and collapsed, 
crushed,  or faceted platforms.  The second pat- 
tern is similar  to the first, except that  thinner 
biface flakes  are  present as a result of more 
obsidian use. The  third  pattern is exemplified by 
LA 86148 and LA 861 39 with a tendency to- 
wards  longer biface flakes and  crushed or col- 
lapsed or modified  platforms  suggesting a biface 
reduction  strategy that employcd bifacial cores 
for blanks  and tool flakes. 

Informal Tools 

Informal tools arc pieccs of debitage that were 
used or modified along  one  or  more  edges.  Only 
Archaic  period  sites  and  LA  98688  and L A  
86150  (Coalition  period) yielded  sufficient fre- 
quencies of utilized debitagc for analysis  and 
comparison.  Two  attributes,  edge  damage  and 
edge anglc, provide the  best indications of tool 
use and by inference, sitc activlties. 

Inforn1al tools were  identified  by edge  modifi- 
cation or the presence of visible edge  damage. 
Debitage  edges were  exarnincd with  binocular 
microscope  for  consistent  damage.  Three basic 
wear  patterns  were commonly identified alone or 
in combination:  unidirectional,  bidirectional,  and 
rounding.  Unidirectional  wear is attrihuted t o  
repeated  scraping of rough or hard materials 
(Vaughan  1985:52)  or extendcd usc (Schutt 
1980). Bidirectional  wear is attributed to sawing 
or  cutting of hard  materials such as wood or 
bone.  Rounding  results  from  cxtended  use of 
tools so that scars  become ohlitcrated and the  use 
cdge is dulled. 

Figure  12.7 shows the distribution of edge 
damage by component.  Most  components  have a 
predominance of unidirectional edgc wear  with 
lesser amounts of the other  categories.  The LA 
84787 cornponents exhibit  similar  cdgc  wear 
distribution  suggestive of a wide  range o f  activi- 
ties, such as would be expected for a base camp. 
Intensive  cutting  and scraping resulted in visible 
edge  damage.  Intensive tool use  would  occur 
with longer  occupations  where tools would be 
rcused for  similar  tasks  or tasks that required 
similar  tools. LA 86148  exhibits  the  highest 
percentage of rounding  and  unidirectional wear 
with rounding.  This  suggests a more  specialized 
activity  set: an observation that coincides well 
with  the  biface  manufacture evidence.  The  two 
Pueblo  period  components,  LA X6150 and LA 
98688, reflect an accurnulatio~~ of utilized debi- 
tage from many occupations. LA 86150  shows a 
pattern  similar to 1,A 86148, while LA 98688  is 
more  similar to the base camp  pattern.  Greater 
evidence of scraping  only means it is an activity 
that resulted in the most conunonly  visible  wear. 
The presence of even a few cutting or sawing- 
damaged  edges is a strong  indicator thal a wide 
range of activities  occurred. In the case of LA 
86148,  the  predominance of rounding  suggests 
that cutting or sawing  activities  did  predominate 
with  scraping. 
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Edge  angles are  used as an indicator of intended 
tool use.  Used  edge angles rcpresent  the finished 
edge rather  than  the  original edge, so they arc a 
rough indicator. Experimentation has shown thal 
40  degree  or less edge angles  were optimal for 
cutting, while greater than 40  degrees were more 
suited t o  scraping  (Schutt 1482). This is a  rigid 
dichotomy  that does not allow  for a  continuum of 
scraping  activitics. This analysis viewed edges of 
40 to 60 degrees as scraping or cutting  edges. 
and edges of greater than 60  degrees as  niorc 
suited  to  heavy-duty scraping. 

Figure 12.8 shows the edge angle distribution 
for all components.  For most  components, 40 to 
59 degree edges  predominate.  Cutting  edges  are 
rare or nonexistent for most  components,  except 
LA 86 148.  The 40 to S9 degree edge angle 
suggests  that  utilized  debitage had wide utility 
and was used as general  purpose tools.  The 
presencc o f  relatively  high  proportions of low 
and  high edge angle  tools on LA 84787, Area 2 ,  
reflected  its  longer and more  intensive  occupa- 
tion.  Longer and perhaps repeated occupations 
had a  greater  range of activities  and  perhaps 
 son^ reuse of raw rnaterials. LA 86148 shows  a 
high  proportion of cutting edges  rather than high 

edge  angle tools. This  evidence  supports the 
observation  that LA 86148 was  a  more  special- 
ized site or that it was occupied during a differ- 
ent season than other Archaic  period  cornpo- 
nents. The  Pueblo period components  have 
general  purpose  and  heavy-duty edges  as would 
have  been necessary t o  support  gathering of 
plants  and fuel wood. 

Informal tools show  an emphasis on  multipur- 
pose or generalized  functions, such  as  cutting 
and scraping.  LA  86148  exhibits  different uti- 
lized dcbitage  patterns from the other Archaic 
period  sites,  supporting the  bifacc reduction 
evidence for diffcrent or specialized hnction. 
Pueblo period  sites  have  general purpose  tools 
with edges that were useful for a  wide  range or 
tasks associated  plant  gathering  and processing. 

Formal Tools 

Formal tools  are  debitage or blanks  that were 
purposely  modified to create a specialized shape, 
edge  outline,  or edge angle.  Flaking patterns are 
defined by location as unifacial or bifacial  and 
forms are  classed by progressive  stages  as early, 

418 Las Campanas de Smta Fe 



middle,  and late stage  tools. Early stage  tools 
have  an  irregular  outline, a chunky profile, and 
widely  spaced flake  scars.  Middle stage  tools 
have a inore  regular  outline,  nwre closely  spaced 
and  regular  tlake  scars  that may extend  across 
the  tool  face.  Late  stage tools have regular 
outlines  and closely  spaced Hake scars that span 
the  tool face.  Formal  tools  are  an  indication of 
specialized activities and  some use of a  curated 
strategy (OAS Staff 1994). 

Formal  tools  from  Las Campanas sites were 
rare  and more often than not wcrc rcprcscnted by 
fragments. Forrnal tools recovered  at  each site 
were described  in the site  reports.  This discus- 
sion will focus on tool  frequencies and type 
variability. 

Table  12.2  summarized  the  tool data by hand 
tools  and pro.iectile points, bifaces, and  other 
tools by period  and local and nonlocal materials. 
Table 12.8 summarizes  the same t o o l  data by 
period  but provides  a  distinction among  chert, 
chalcedony,  and silicified  wood (chert,  etc.), 
quartzite,  sedimentary,  and lnetarllorphic  (yuartz- 
ite,  etc.),  and  obsidian, basalt,  and othcr (obsidi- 
an, etc.).  For all periods, a total o f  72 projectile 
points and othcr formal  tools and 36 hand  tools 
were recovered. 

The  Archaic period  sites  yielded  the  most 
abundant  and varied  tool  assemblages  accounting 
for 45 projectile points  and  other formal tools 
and  29  hand  tools. 'I'hese sites  were  occupied  the 
longest and,  as a result, tools nccded to  support 
a full  range of domestic  and subsistence  activities 
were present. Residential  sites had at least one 
hand tool  and Lhrec pro,jectilc points  and  other 
formal  tools.  The  longest  occupied  or lnosl 
frequently reoccupied components, LA X4758 
and LA 84787, Area 2, accounted for 19 of the 
projectile  points and other forrnal tools,  and 19 
of the  hand tools  from the Archaic  period. 'I'hirty 
of the 45 projectile points  and  other fom~al  tools 
were  obsidian o r  basalt.  Twenty-five o f  Ihc 29 
hand tools wcrc  chert.  This bivariate distribution 
suggests that Archaic  period  populations relied 
on  exotic  materials for formal took arid local 
materials  for  large, heavy-duty  processing hand 
tools.  The fact that most of the  obsidian  (i.e., 
nonlocal  material)  formal  tools were  late  stage 
bifaces suggests  that they  remained  in use for 
extended  periods,  were not abundant in the 
toolkit,  and  were  discarded only when  broken, 
accidentally lost,  or  were  worn  out. 

Coalition  period assemblages  yielded fewer 
projectile points and  other formal tools arid only 
two hand  tools. Different from  the Archaic 

period  pattern is the  use  ofunnotched  bifaces  and 
the more  common  occurrence of undifferentiated 
bifaces.  Undifferentiated  bifaces  could  have bccn 
broken  in use or  manufacture.  Their recovery on 
small, limited  activity  sites suggests they were a 
minor part of the  forager-hunter  toolkit that was 
discarded whell their  utility was exhausted. 
Coalition  period  bifaces were predominantly 
made  from local material perhaps  retlecting less 
stringent  manufacture  requirements O I -  :I mort: 
restricted mobility  pattern with wduced access to 
obsidian  or basalt sources. 

Classic period  and  Unknown  period sites 
yielded few  formal tools. hut  they were  made 
from  chert  (i.e., local)  rnaterials and they  tended 
to be undifferentiated  bifaces. This  pattern is 
most similar to the  Coalition period assemblages. 
The Mixed period  site,  LA 98688, exhibited a 
formal  tool assemblage  more  similar  to  the 
Archaic  period  pattern.  Four of the  five hi faces 
were late stage  obsidian  tools.  This  assemblage 
lends  support  to  the  hypothesis that at least one 
site  function was  related to a highly nmbile  or 
logistically organized  pattern. 

Summary 

The OAS Las Campanas  excavations  recovered 
7,769  chipped  stone  artifacts  from 20 sites 
representing at least 36 components for the 
Archaic,  Coalition,  and  Classic  periods,  un- 
known  periods,  and a rnixcd period  deposit.  The 
chipped stone  data  provided  infomiation  on 
prehistoric material selection,  lithic technology  in 
the  form of reduction strategies  and  stages,  and 
tool production and use.  These data infol-In on 
site function,  subsistence  organization, and the 
possibility of temporal  treuds in assemblage 
patterns  that could he used t o  date  unknown 
period  sites.  The  lithic lechrlology data are 
summarized and the function, subsistence. and 
temporal  data will  be integrated into the pro,ject 
level synthesis. 

Archaic  period sites  relied  heavily on locally 
available lithic material from gravel  and cobble 
deposits.  The  majority of core  reduction  debris, 
cores, and  informal tools  were  made  from local 
materials. Nonlocal  materials were used to  make 
formal tools with limited core  reduction  and very 
few nonlocal  material cores  were  recovered. 
Most  Archaic  period  sites  had at  least one  piece 
of obsidian  debris. LA 86148 was unusual in that 
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Table 12.8. Artifact Classes by Material Types and Period 

Count 
Row k t  
Colutnn Pct 

Archaic perirrd 

Chert. elc. 416 4103 
X8.0 

83 .0 90.5 
8.9 

Quartzite,  etc. 12 224 
92.2 

2.4 4.9 
4.Y 

Ohsidian, elc. 73 208 
66.5 

14.6 4.6 
23.3 

Column 
!I. b 86.9 Total 

50 I 4s3s 

Coalition pcriod 

15 4665 

33.3 

798 21 
91.2 
x6.7 68.8 

2.5 

103 2 
91.2 

25 .0 2.1 
25 .X 61.3 

8 19 

6.3 11.2 
I " X  

920 32 
90.3 3.1 

Classic prl-iod 

Chcrt, ctc. 67 1 h 4 56 
83.6 

100.0 85.7  80  .0 64.4 
67.0 I .5 9.0  6.0 

Quartzite. ctc. 28 1 27 
96.4 

20 .0 3 I .0 
28.0 3 .6  

C)hsiciian. elc. 5 1 4 
80.0 5 .o 20.0 
4.6 14.3 

Column 
100.0 1 .0 7.0 5.0 87.0 Total 
100 1 7 S 87 

linknown period 

Chert, ctc. 

Quartzile. elc 
100.0 1 .Y 

2. I 
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Count Corc Kc- Uifitcc Man- Cores IIancI Projectile Row total 
Kow Pct duction ufaacturr Tools Points, ctc. 
Column Pct Dcbris Ucbris 

1 
Obsidian. etc. I 
Column I Y I  3 7 3 2 206 
‘ I O t ~ l  92.7 I .s 3.4 I .s 1 .0 100.0 

413 
$6.5 

24 
2 .  I 

I133 
100.0 

there  was  a  cornplete  absence of obsidian.  Re- 
duction strategy and  stages indicated  intensive 
reduction with the  intent to produce  flakes  to be 
used  as informal  tools. Raw  materials  were 
brought  to the  sites as unreduced  and partly 
reduced nodules and cobbles. A curated strategy 
is  partly  evident  for nonlocal materials.  Higher 
percentages of biface manufacture  flakes and 
lower  frequencies of primary  flakes  and second- 
ary flakes with dorsal  cortex  were present. This 
mixed  reduction  strategy would  support a resi- 
dential  occupation  where donleslic processing, 
manufacturing, and consumption  occurred, as 
wcll as  preparing  for long-distance  forays. LA 
X6148 has  characteristics of a  logistical and 
residential site.  Core  reduction predominated hut 
the bifacc  rcduction  focused on  larger products 
and the  use  of biface flakes as tools. This strate- 
gy is expected if local raw  nlaterial is unavailable 
or  unsuitable. The L A  86148  pattern and other 
Archaic  period  site  patterns may rcflcct differ- 
ences in season of occupation.  LA 86148 assem- 
blage appears to be more related to hunting or 
meat processing, while the  other residential 
Archaic  period sites  reflect a more general 
strategy. 

The  Coalition,  Classic,  and IJnknown period 
sites reflect a foraging subsistence strategy. 
Local material dominated the  assemblages as 
core  reduction  debris, informal tools, and formal 

tools.  Coalition  period  assemblage  counts  were 
lower  than Archaic  period  sites, reflecting  less 
core reduction and  briefer  occupations,  and  eady 
stages of reduction were better  represented in 
Coalition  period  sites  when  compared with 
Archaic period sites.  Cortical secondary  flakes 
and primary flakes  often  occurred as 40 to 60 
percent of the assemblage.  Angular  debris  per- 
centages  were  typically higher.  Core flakes 
tended to  be  longer and thicker than Archaic 
period  assemblages.  Coalition  period  cores 
tended to be larger with more  cortex  and  fewer 
dorsal seal-s lhan Archaic  period  asserrhlages, 
reinforcing the evidence for an cxpedient  lithic 
technology.  lnformal  and formal tools were few 
on Coalition  period sites, with  expediently used 
flakes probably  not  used enough  to  create visible 
edge wear. 

Thc Mixed period  site, LA 98688, represent- 
ed a hybrid Archaic and  Coalition  period  assem- 
blage.  Core  reduction relied on local chert and 
yuartzitc.  Core  flakes  and  angular  debris  pre- 
dominated, but few  pieces of utilized debitage 
were recovered. Nonlocal materials  were best 
represented by formal tools.  Core  flakes  were 
shorter and thinner than other  assemblages, but 
late  stage  platform types were  present in frequen- 
cies similar to the  Coalition  period  pattern.  Cores 
tended toward small to  medium  with less dorsal 
cortex, and nine  or  more  dorsal  flake  scars  were 
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comnon. The overall pattern for LA 98688 is 
intensive core reductio11 of local materials, with 
the reduction pattern amplified by reoccupation 
over a 600-year period. 
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CHAPTER 13 
COMPARISON OF SAN  JUAN  TRENCH  KILNS,  SANTA FE PIT 
KILNS, AND OTHER LAS CAMPANAS THERMAL  FEATURES 

Steven A. Lakatos 

Introduction 

Considering  the  importance of prehistoric ceram- 
ics to archaeological investigations i n  the  Anasazi 
culture  area, there  havc been relatively  few 
positively identified pottery-firing features or 
kilns  reported in the North  American Southwest. 
outside of the  Northern  San Juan  region  (Sullivan 
1988; Purcell  1993). The lack o f  these  features 
is especially acute in the  Northern Rio Grandc 
region.  Our  ability to  identify  pottery-firing 
reatures appears  to have  been strongly  hampered 
by the use of ethnographic and modern  models  of 
Native American  pottery  firing methods, as well 
as minirnal archaeological attention  paid to  small, 
nonarchitectural artifact  scatters. 

Ethnographic lnodels o f  surface  firing within 
or near the  village  limits has had a strong effect 
on archaeological expectations  for  finding pot- 
tery-firing  features.  Cultural and natural  process- 
es may have  further decreased  the  archaeological 
visibility of firing  features (Purcell 1493; 
Schiffcr  1987).  Some  cultural processes that 
might have affected feature preservation  include 
facility reuse,  changing activity  area locations, 
and pueblo  expansion. Natural  processes of 
erosion  and  deflation  could  have quickly  erased 
shallow  firing  features. Because of the recogn- 
tion  biases  and cultural and  natural  effects, we 
needed to  look  beyond  the village  limits for the 
pottery-firing  features. 

Pottery  production is usually inferred from 
the presence  of raw  materials and  tools such as 
processed clay,  temper, unfired  vessels, pukicis, 
and  sherd  scrapers.  These materials are  often 
recovered  during  excavation,  but  are rarely 
found associated  with pottery-firing locations 
(Sullivan 1988). An early  exccplion to this rule 
is the excavation at the Hohokam village  Snake- 
town (Haury  I976),  where manufacturing tools 
and  pottery-firing features appear t o  have oc- 
curred  together (Sullivan 1988). 

Las Campanas  excavations identified  three 
sites that  yielded what may be the  first Sanla Fe 
Black-on-white  pottery-firing features recognized 

in the Northern  Rio  Grande Valley (Lakatos 
1994; Post 1994a: Post  and  Lakatos  1994, 1995). 
Sites LA 84703,  Feature I ,  LA 86159, Feature 
1,  and possibly LA 86150, Feature I ,  exhibited 
characteristics that  are  similar to poltcry kilns 
identified in the Northern San Juan  region of the 
Southwest.  These siles  will be compared  with  the 
Northern San Juan Lrcnch kilns,  as well as other 
rhermal features  excavated during the Las 
Campanas project.  The  objective of this conlpari- 
snn is to  determine if LA  84793,  Feature I ,  LA 
86159, Feature I ,  and LA 86150, Feature I 
could havc firnctioned as pottery kilns. 

The  comparison  among  sites LA 84793, T A  
86159, and  LA 86150, and I8 Nolthern Sa11 Juan 
trench kilns  (Purcell  1993)  and thermal features 
from I,as Clampanas sites (LA  84784,  LA X6 I30. 
LA 86150, LA 84787, and LA 98690) will 
examine  topography,  geographic  setting,  feature 
morphology,  construction,  intcmal  attributes, 
stratigraphy, associated artifacts, arid discard 
areas. 

Northern San Juan Anasazi Trench 
Kilns, Stratigraphic Sequence, and 

Pottery Replication 

The I 8  trench kilns  (not  including  kilns recenlly 
excavated at Mesa Verde  National Park) included 
in  this  study  were from sites  located north  of  the 
San  Juan  River in IJtah,  Colorado,  and New 
Mexico (Purcell 1993).  Most  of these features 
were not found near habitation  sites  or  in associ- 
ation with tools or raw materials identified  with 
pottery lnanufacturc  (Purcell  1993).  The  discov- 
ery of these  features  indicates  that construction 
and decoration of pots and the  firing  may have 
occurred at different  locations. 

Thc  firing  features of the Northern San Juan 
Anasazi in general are  subrectangular  trenches 
1.5 to 8 m long by . X  to 2.0 m wide  and 10 to 
30 cm deep. Length shows the greatest  variabili- 
ty, while width and depth tend to  be  consistent 
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with only a few  cxarnplcs exhibiting a width 
greater than 1.5 rn. The bottorns are generally 
flat  with  sloping sides  (Blinman 1992: Purcell 
1993). The trenches are usually  excavated to 
bedrock,  often  perpendicular  to  slopes, and are 
lined with  upright  sandstone slabs (Purcell 1993). 
Interior  oxidation is usually present,  extending 
onto  the  sides and bottom of the features  forming 
a "rind."  Fire-cracked  rock,  ash,  and black, 
"greasy"  (Helm  1973:213) fill are  also  distin- 
guishing  characteristics. Charcoal  and 3 to 5 cm 
o f  hlack earth  are  found  under, as well as over, 
an irregular  layer  of  rocks i n  the lower trench 
fill.  'lhese  rocks  are believed to havc provided 
support  for vessels during  firing. 

Ceramics  are the most COITIIIIOTI artifact  type 
recovered  from these  features  and are usually 
found  above  the  layer  of  rocks  or kiln furniture. 
Sherds  and vessels from  the  kilns often  display 
evidence  of thermal exposure, such as spalling, 
oxidation,  bloating,  or  vitrification. Most of the 
excavated  features  were used to fire carbon- 
painted black-owwhile pottery during  the  elev- 
enth and twelfth centuries  (Purcell 1993). He- 
cently  excavated  kilns from Mesa Verde  National 
Park dated to the  tenth century A.11. and yielded 
mineral-painted white  ware  vessels (Brisbin 
1993). Bowls  are  the most c o ~ n m o ~ l  vessel type 
recovered,  followed by jars.  dippers,  and pinch 
pots (Purccll 1993). Detailed descriptions  of 
these features  are  given by Bradley ( 1982) and 
Fuller (19x4). Purcell ( I  993) synthcsizcs the kill1 
data rrorn excavations predating 1993, 

Based on the  stratigraphic  information  from 
kiln  excavations at Mesa  Verde,  Colorado 
(Hrishin 1993),  Clint  Swink (1993) developed a 
firing sequence for  trench  kilns, which  serves as 
a model for  the  firing of carbon-painted  pottery 
in the Northern San Juan  region.  The firing 
sequence is divided  into  four s l a p :  the "prima- 
ry fire,"  the  "setting," the "secondary  firing," 
and  the "smothering" (Swink 1993). 

The primary fire, set in thc bottom of the 
trench,  dries out the  lining  and  prepares a thick 
bed  of  coals X to IS cm  deep.  This  fire  also  dries 
out  the  kiln  furniture  (tabular sandstone slabs), 
and  warms vessels that  are set around the perim- 
eter  (Swiuk 1993). Juniper was the most com- 
mon fuel recovered from the primary  firing layer 
in  the  Mesa Verde trench  kilns (Rrisbin  1993). 

The setting is created by placing a uniform 
layer  of preheated kiln furniture  over thc bed of 
coals created by the  primary  fire.  The  stones  are 
spaced to allow heat to circulate while still 
providing  support  for the  vessels. Vessels are 

placed on the kiln furniture i n  a single  layer  and 
vessels of similar size are  grouped  together  with 
the  bowls  inverted  (Swink 1993). ('over sherds 
are placed around  and  over the  vessels to shield 
them from fucl and extreme tcrrlpcraturc fluctua- 
tions. 

The secondary firing, provides the  rnajority of 
the heat  needed to  fire the pottery. Fuel is 
cribbed  over the  setting  with longer pieces 
spanning  the  feature,  providing  support  for the 
crib.  The  crib  is then igniled at the top. A draft 
is created  with  this fire, accelerating combustion 
of the primary fuel layer.  Management  of  the 
secondary tire is critical t o  the success of the 
firing.  Fuel  type  for  this  stage  does  not seem to 
he as important as in the primary stage to the 
success of the  firing  (Swink  1993). 

The setting is smothered  with a thick  layer  of 
soil,  free  of any combustible  material.  The  kiln 
cools  slowly  and is ready to open in 18 to 24 
hours (Swink 1993). The vessels are  covered 
with  ash  and need to he brushed, so that  the 
result of the  firing  can be  seen. When the vessels 
are  removed,  the  ash  and charcoal deposit is 
mixed and  scattered. 

The replicated  firing  sequence can  account  for 
all of the  stratigraphic  characteristics of the 
Northern San Juan Anasazi trench kilns.  The 
rind of oxidation,  dense black fill,  abundanl rock 
suspended in dark,  charcoal-stained soil, and a 
relatively  clean upper layer provides a distinctive 
stratigraphic  sequence.  This sequence Conlbincd 
with  spalled,  bloated.  or heat-altered ceramics 
yields the  strongest  evidence  for  prehistoric 
pottery firing in  the  Northern Sarl Juan region. 
These  combined  characteristics can be used to 
identify carbon-paint  pottery-firing  features in 
other  regions of the  Southwest, specifically  the 
Northern  Rio  Grandc. 

Pit and Trench Kiln Comparison 

The Santa Fe Black-on-white pottery-firing 
features are  described  and  compared with the 
Northern San Juan  trench  kilns. The comparison 
will focus on  topography, geographic: selting, 
fealure  morphology,  construction, internal attrib- 
ules, stratigraphy, associated artifacts,  and 
discard areas.  The  two  kiln  types will be referred 
to as pit kilns  and trench  kilns. The trench kiln 
data  are  derived  from Rlinman (1992),  Purcell 
(1993), and  Swink (1993). 
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LA  84793,  LA  86159,  and  LA  86150, Subar- 
ea 1, were located 6.1  to  7.0 km north of LA 1 
(Pindi  Pueblo)  and  LA 2 (Agua  Fria Schoolhouse 
site),  the nearest  recorded  village sites. 'Trench 
kilns  typically  have been found  from I to 5.6 km 
from  the nearest recorded habitation site. Topo- 
graphically, LA 84793, LA 861 59, and LA 
86150,  Subarea I ,  arc  on  low,  gentle, south or 
southeast-oriented  slopes  in slightly eroded and 
deflated  settings. 'I'his contrasts markedly with 
the  excavated trench kilns, which commonly 
occur  perpendicular to steep  slopes and within  or 
near a drainage  (Purcell 1993). Recent  data from 
Mesa Verde (Brisbin 1993) and from pottery- 
firing  replications (Blinman  et al.  1994; Swink 
1993)  suggest that steep  slopes may not contrib- 
ute significantly to a  successful firing. Pit  kiln 
locations  also  lend  support  to  the latter  intcrpre- 
tation. 

The  morphology  and  construction of trench 
and pit  kilns  are distinct (Table 13. I ,  adapted 
from  Purcell 1993). 'I'he L A  84793, LA 86159, 
and LA  86150 pit kilns were shallow, oval to 
circular-shaped  basins  and  range i n  size from 
1.30 In to 1.71 111 lorlg by 1.06 In to  1.20 m 
wide  to 9 to 26 cm deep.  Trench  kilns  are so 
narned for theil- tendency to be two  to seven 
times  longer than they are wide (Purcell  1993). 
Size differentiation i n  the trench  kilns may 
reflect scale of production.  The  snlaller pit kilns 
would  have lacked  the productive capacity of the 
trench  kilns,  possibly  reflecting  household-level 
production. 

Pit  kilns were  excavated into native  calcium- 
carbonate  impregnated sandy loam. The walls 
were moderately to steeply sloped. The floors 
were  uneven but level,  and  the  interiors were 
unlined.  The LA 84793  and T A  86159 pit  kiln 
rims were oxidized  and hardened by exposure  to 
high heat. Trench kilns  were also shallow  (aver- 
age  depth of40 cm)  with  nmlerately steep  walls. 
Often,  the  walls, and sometimes the floor, were 
lined with  tabular sandstone slabs. For bnlh kiln 
types,  shallow depth  relative to length and width 
and a  moderately  steep wall angle may have  been 
used to control the firing atmosphere  and contain 
the fuel and setting. Slab lining of the trench 
kilns probably reflected  longevity and reuse 
needs of large-scale production  rather than 
enhancing therm1 properties. 

A similar  array of interior  characteristics was 
displayed  among  trench  and pit  kilns (Table 
13.2,  adapted  from  Purcell  1993).  Two  impor- 
tant characteristics of these pottery-firing features 
are thcrnlal alterations and  the stratigraphic 

pattern. Both kiln types  typically exhibit a well-- 
baked  and  oxidized  rind. In the  pit  kilns  this  rind 
consists of light pinkish  orange  or  dark  gray 
stained  calcareous sandy  loam. On top  of  the 
baked rind was a 3 to  12  cm  thick  layer of 
homogeneous,  dark, charcoal-stained primary fi l l  
with charcoal flecks,  burned calcarems inclu- 
sio11s, and spalls o f  fire-cracked rock.  This  lower 
layer  is  analogous  to  the  "primary  firing"  layer 
of charcoal and ash in  the  trench  kiln firing 
sequence  (Rlinnian el al. 1994;  Swink  1993). 

Each pit kiln contained  20  to 40 burned 
quartzite  cobbles that  were  suspended on the 
charcoal-stained  soil layer. Most cobhies were 
lying  flat,  and few cohhles were  in  contact with 
the  feature  floor  or  walls.  Thc  cohbles  appear  to 
have  functioned as a plalform for the  vessels. 
Tabular sandstone  slabs  were  used in  the trench 
kilns  (Purcell 1993), and they are part of the 
"setting" ill the trench kiln firing  sequence 
(Swink  1993).  Differences i n  kiln furniture 
appear  to reflect the availability of geologic I - ~ W  

materials and not functionality.  Tabular  sand- 
stone  is  abundant i n  the Northern San Juan, hut 
is abscnt  from  the  immediate  vicinity o f  the pit 
kilns. Quartzite,  metamorphic,  and  igneous 
cobbles  are  abundant in the alluvial deposits of 
the  Santa Fe  formation. 

Located above  the  cobbles in  the pit  kilns  was 
a mixed deposit of charcoal-stained, sandy loam 
with unburned  pebbles, and Santa  Fe Black-on-- 
white pottery.  This mixed deposit  appears to be 
analogous to the "secondary  firing"  layer  (Swink 
1993),  which collapses on and  around  the ves- 
sels. Above  the mixed deposit is clean, sandy 
soil that may be a remnant of the  smothering 
layer  (Swink,  pers.  comnl.  1994). 

Artifacts typically  associated with trench and 
pit kilns are  ceramics,  chipped  stone. and  bone 
(Table 13.3, adapted from I'urccII 1993).  The pit 
kiln  ceramic  assemblages were  nearly exclusively 
howls represented by sherds.  spalls, and  parlly 
reconstructible vessels. Most  sherds  within  the 
LA  84793 pit kiln wcre lying  bowl  face  down. 
One vessel was identified from 255 sherds 
recovered from in and  around  the  feature.  Most 
sherds i n  the  LA  86159 pit kiln  were  lying bowl 
face up. A  minimum of  seven  vessels were 
identified from  the 597 sherds rccovcred from 
the  feature  and associated discard  area.  The 
trench  kiln assemblages are  also  dominated by 
bowls,  but  the  larger assernblages exhibit  greater 
vessel form  diversity. Resides  the presence  of 
spalls, trench kiln pottery  assemblagcs include a 
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Table 13.1. Trench and Pit Kiln Morphology 

42SA2 I60 

5MT6965 

5MT7 I43 

SMT7525 

5MT7524 (F) 

SMT84S I 

I.AhlX4X 

IA61XX8 

42SA10275 

5MlY43 1 

5MT943 I 

tlat 

tlat 

tlat 

tlal 

flat 

tla t 

tlat 

sloping 

sloping 

sloping 

sloping 

witr vertical 

sloping 

sloping 

8.50 

2.60 

5.45 

3.80 

3 .h0 

s .2n 

3.XO 

1.85 

2.40 

1.79 

2.35 

1.54 

2.03 

I .50 

3. I O  

4.75 

2.40 

8.20 

8.60 

0.635 

0.50 

0.35" 

0.36 

1 .00 

0.45 

0.38 

0 .  I5 

0.20 

0.43 

0.10 

0.14 

0.225:' 

0.45 

0.33 

0.55  

0.50 

0.40 

I.AXhIS0 I roughly circular slightly sloping 1.30 1.20 0.14 
concavc 

LA84793 I oval tlat steep sloping 1.S5 1.06 0 .  I8  

1.A86IS9 1 ovoid tlat steep  sloping 1.71 1.10 0.26 
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Table 13.2. Trench and Pit Kiln  Interior  Characteristics 

Fcaturc/  Material  Cobhle Cobble 
Site No. Kiln No. Oxidation Blackening 1,CK  Type  Condition Placenlerlt Artifacts 

San Juan Trcrlch Kilns 

42SA2160 

5MT69hS 

SMT7 143 

5M1'752.5 

5M17424 
(1') 

SM'lX45 1 

T.A61X4X 

LA61 8x8 

42A I0275 

1 

1 

1 

1 

2 

3 

4 

5 

I 

1 

1 

5 

6:1 

6b 

I 

I 

5 

1 

3 

present 

? 

rind 

rind 

rind 

rind 

rind 

rind 

I 

rind 

I 

present 

rind 

I 

rind 

rind 

rind 

,? 

rind 

present 

,? 

prescnt 

) 

'? 

I 

I 

I 

I 

present 

present 

I 

present 

prcsent 

absent 

prcsenl 

,? 

present 

present 

present 

7 

prescnt 

ahsent? 

present 

) 

present 

I 

ahscnt 

prescnt 

present 

present 

present 

presenl 

prescnt 

present 

ahsunt 

prcscnt 

prcscnt 

ceramic 

ceramic 

Ccralllic 

ceramic 

cel-itrnic 

ccramic 

ceramic 

ceramic. 
lithic 

ceramic 

ccrmnlc. 
honc 

ceramic. 
hrhic 

none 

11~711C 

cel-arnic 

nonc 

ceramic 

nonc 

ceramic 

ccramic 
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Table 13.3. Trench and Pit Kiln Ceramic Assemblages 

Feature or No. of Vessels No. of Wholc or 
Site No. Kilrl No. Identilied Reconstructible Vcsscls Vessel Form 

42SA2 160 

SMThYhS 

5MT7  I43 

SMT7S2S 

5iWf7424 
(F)  

SMlX45 1 

LA6 I 848 

[.Ah1888 

42s A 10275 

SMTY43 I 

I h 

1 17 

I 3s 

1 7 

2 5 

3 46'! 

4 20 

5 S 

I 

1 1 

1 3 

5 

hi1 

h h 

7 

1 23 

5 

1 8 

3 18+ 

h partial 

I 1  partial 

35  partial 

S partial 

nonc 

2 wholc;  22 partial 

4 partial 

5 partial 

1 partial 

I total; 1 parlial 

6 bowls 

10 howls; 6 clipper handles: I 1111- 

iinowi1 

32 bowls: 2 .jars: 1 dippel- 

5 bowls: 2 dipper  handles 

5 + bowls; ? dipper ha11dles 

22-23 bowls: 2 whole mugs: 1 jar;  
1 dippcr; I gray ware jal- 

8 bowls; 5 dippers; 7 jars 

2 bowls: 3 gray wal-c jars 

1 spalled hat~dlc fragnlcnt 

I Moccasin  Gray 

1 jar:  2  pinch pots 

14 bowls:  2  dippers; unknown nu. 
of iars 

432 

0.95 kg howls: 
0.45 kg dippers 

21 rim sherds: 
4.25 Lg 

20 

IS3 +'? 

I 

64; Note: 107 
shcrd  spalls rc- 
covcrcd from 
ash stain ad-ja- 
cent to Feanlrc 
I 

60 

1 clay head 

1067 

2 shcrcls rccov- 
crcd fron1 
Fcanlrc 6 

293 

148 

1.A 84793 1 1 1 i n  feature. I bowl 

LA X6159 I 7 1 rcconstructible. 3 partial 7 howls 
in feature. 

X9 i n  fcaturc, 
179 ad-jacent 

69 in fcahlrc, 
528 adjacent 
including 2 jar 
shcrds 
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wider variety of heat-altered ceramics that wel-e 
oxidized,  bloated,  or vitrified (Purcell  1993). 

The  analysis of pottery  recovered from the  pit 
kilns rcvcalcd pigment appearance and hreakagc 
palterns tnav be important  criteria for  identifying 
kilns. Pigment  appearance refers to the hue and 
bond quality ofthe paint to the  clay body.  Thick, 
thin-streaky, and ghosted  describc well to poorly 
bonded pigment, respectively. The majority of 
pottery recovered from pit kilns cxhibited thin- 
strcaky to ghosted  pigment.  Poorly bonded 
organic  pigment  appears  to be associated  with 
pottery-firing failures or over-fired sherds. 

The  surface  condition of pottery  rccovered 
from the pit  kilns revealed  atypical  breakage 
patterns.  Sherd spalls  and  spalled sherds  are 17 
to 81 percent o f  the total sherds assigned to each 
vessel. I n  the analysis. a sherd with one intact 
surface was  defined as a  spall (Fig. 13. la, LA 
84793;  Fig.  13.lb,  LA  86159;  Fig.  13.lc,  LA 
86150). A shcrd  with two intact surfaces that 
exhibited  negative spall scars was identified as a 
spalled h e r d  (Fig.  13.2a,  LA  84793;  Fig. 
13.2b, I,A 86159). Orlc distinctive breakage 
pattern  identified  was  bilaterally  opposed  spall- 
ing.  Rilaterally opposed  spalling is recognized  by 
ncgalive spall scars  that originate  on  oppositc 
surfaces and  edges 01. a shcrd (Fig. 13.31,  LA 
84793: Fig" 13,3h. L A  86159). Spalling tnay 
result froln rapid heat rise or  from vaporization 
of moisture in a vcsscl wall (Blinnlan 1992;  Post 
and Lakatos  1994:  Shcpard 1968). 

Replication sludies have  yieldcd  breakage 
patterns that can be compared t o  the prehistoric 
example.  These studies, which used nonlocal and 
local Santa Fc area  raw materials.  The trench 
kiln firing nlcthod has produced  breakage pat- 
terns that are remarkably similar t o  the archaco- 
logical  pattern (I,akatos 1l.d.). Figure 13.4a and 
13.4b  show  sherd spalls from  the nonlocal and 
local raw  material firing  failure.  Figure 13.Sa 
and 13.5b show  spalled  sherds from the nonlocal 
raw material firing  failure. Bilaterally opposcd 
spalls  have resulted from nonlocal raw material 
firing failure.  Similarity hetwccn the replicated 
and  prehistoric breaks is strong  support  for 
identifying thc Las Carrlpanas features as pottery- 
firing  facilitics. 

A discard area  was  located  soulhwcst of the 
T A  X6159 pit  kiln.  It  had an irregular  shape, 
covered 10 sq 111, and consisted of a S -  lo 7-crn- 
thick charcoal-stained sandy loam that con- 
tained  sherds and spalls. The mix of sherds  and 
stained soil may reflect discard from cleaning 
herore rcusc of the  feature.  The spallcd  sherds 

remain from partial firing  failures. Discard areas 
were reported for  three trench kilns. two (of 
which had associated burlled shcrds (Purcell 
1993). 

Clearly, Lhcrc are  numerous similal-itius bctwccn 
the Northern  Rio  Grande pit kilns  and h e  North- 
ern Sa11 Juan trench kilns.  Morphologically, they 
are  shallow relative to  length  and  width, and they 
have modcratcly  steep-angled sides.  The  strati- 
graphic sequence is very similar;  only the smoth- 
ering  layer  has been difficult to delineate  for  thc 
pit kiln  profiles. Bowls  were the most abundant 
vessel forrn remaining  at the  kilns. Both kiln 
types  were  used to  produce  carbon-painted  black- 
on-white  pottery. Heat-;lltercd ceramics such as 
shcrd spalls and spalled shcrds  were  recovered 
fronl both types of pollery-firing  features. Partial 
or  whole  reconstructible vessels were associated 
with  the  kilns and  discard areas. Stratigraphy, 
and by inference. firing  sequence,  kiln wall 
angle,  and shallow dcpth, m y  be  linked lo Lhc 
successful  production ofcarL,on-painted black-on- 
whire pottery.  The  few diffel-enccs between pit 
and trench  kilns (topographic  setting, size and 
outlinc, and geologic material  used in illeir 
construction)  are local variants  that may be 
inconsequential t o  the  successful prOductk>Tl of 
carbon-painted  black-on-white  pottery. 

Thermal Feature and Pit Kiln 
Description and Comparison 

The  comparison  between L,as Cktnpanas pottery- 
firing features and  other thermal features will 
include  Archaic and l'ucblo period  features arld 
focus on  feature  morphology and construction, 
internal structure  including  cobble placerncnt, 
stratigraphy, and thermal alterations, and asstoci- 
ated artifacts.  Thermal  features  for this compari- 
son  were selected  bascd (on similar size tu pit 
kilns  or  the presence of fire  cracked rock (FCR). 
Using  these criteria. six sites with a total of  24 
features  were selected for the comparison. 

Las Campanas thcrrnal features  and  pit kilns 
display  sinlilar construction  mcthods,  though  the 
morphology  among these  features varies  ('lable 
13.4).  Archaic and Pucbloan thermal features 
were excavated into  native sandy loam. which 
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size  and shape.  The  range of shapes  and sizes of 
thc Archaic  and  Pueblo thermal features may 
reflect  a wide variety of  functions. Pit kilns are 
consistent  in  shape and size, which reflects a 
specialized function. 

Thc  interior  characteristics of the  Las 
Campanas thermal features  and pit kilns vary 
between  feature types (‘Table 13.5). Archaic 
thernlal  features  often  contain  fire-cracked and 
hhckcncd  quartzite  cobbles. When cobbles  are 
present, they  range  in number from 2 to over 60, 
and  typically line or  define the fcature limits. 
This is especially apparent in  deflated  settings. 

Puebloan thermal features typically  contain 
many fire-cracked  and  blackened  quartzite  coh- 
bles.  The nuurnber of cobbles range from 25 to 
over 70. These  cobbles generally line  the exteri- 
or  and  interior of the  feature.  Pit  kilns contail1 
between 20 and 40 fire-cracked and blackened 
quartzitc  cobbles, which tend to hc located 
towards the center of the feature. 

Intact stratigraphy o f  the Archaic  and 
Puebloan thermal features usually consisis o f  no 
more than two, gray t o  dark  gray  charcoal- 
stained layers, which may contain  ceramics or 
lithics.  These layers tend to be  well  mixed and 
grade into one  another.  Mottling of these layers 
with the  native soil is apparent at the bottom and 
sides of these features.  cobbles in the  Archaic 
features tend to  be on feature floors.  Cobbles i n  
the Puebloan features are positioned in the fill 
and 011 the  bottom and edges of the  feature. 

Pit kilns typically  display  three  distinct  strati- 
graphic  layers.  The stratigraphy consists o f  a 
layer of dark,  homogeneous, charcoal-stained 
primary fill.  The fire-cracked and blackened 
cobbles  are suspended at the top of this  layer 
with fcw cobbles in contact  with  the  feature 
bot tom  or  sides. Located above  and  around  the 
cobbles is a  mixed deposit of charcoal-stained, 
sandy loam with unburned pebbles and Santa Fc 
Black-on-white  pottery.  Above this  mixed  deposit 
is a layer of  clean, sandy soil.  These  deposits  are 
contained within a well-baked  feature  lining or 
“rind.“  This  oxidized  rind is apparent on  the 
bottom,  sides, and edges of these features and 
appears  to  be  produced by prolonged  exposure  to 
high radiant heat. 

Many o f  the Archaic and Puebloan  thermal 
features  were in  deflated  natural settings, con- 
tributing  to  the mixing of internal feature  attrib- 
utes  such as stratigraphy.  OTIC significant  factor 
that rnay influence  the  rate of deflation and 
mixing of soil layers in nonkiln features is the 
lack of a  well-baked feature  lining.  The well- 

baked walls of the pit kilns  appear  to  impede 
erosion, partially contributing  to  their preserva- 
tion. 

Artifacts recovered  from  Archaic thermal 
features typically consist of chipped  stone  and 
ground  stone.  Chipped  stone and ground  stone 
recovered  from these features  are usually black- 
ened  or  burned.  Chipped  stone  tends  to  be 
located  near the  bottom of the  feature  while 
ground stone, i f  present, lines  the edges of the 
feature. 

Artifacts recovered from  Puebloan period 
thermal  features consist  of  ceramics,  chipped 
stone, and ground  stone.  Low nurnbers o f  cerarn- 
ics or chipped stone  are recovered from  feature 
fill  with no apparent stratigraphic pattern oh- 
served.  Typically, these artifam lack evidence of 
therlual exposure, such as blackening or spalling. 
The  maiority of  arlifacls,  including  ground  stone, 
are recovered from  the excavation  area surround- 
ing these features. 

Artifacts associated  with pit kilns include 
ceramics,  chipped  stone,  and  bone. Unlike other 
Puebloan thermal  features.  pit kilns tend t o  have 
a larger number of ceramics with  a higher per- 
centage of the assemblage recovered from  the 
feature  fill above the cobbles.  The S a m  Fe 
Black-on-white pottery associated with pit kilns 
typically  display evidence  of  thermal  exposure. 
such as blackening and  spalling. 

Pottery was recovered in  association with pit 
kilns and thermal features  from  Pueblo  period 
sites. Analysis of the  associated  pottery identified 
pigment  appearance and  surface  condition as two 
surface  attributes that exhibit  important  differenc- 
es between feature  types. 

Pigment appearance of pottery from the  kiln 
and non-kiln  sites exhibits  different  distributions 
(Table 13.6). Thin-streaky and ghosted pigment 
was recorded on 61 to 65 percent of the  pottery 
recovered from pit kiln  sites. This is in marked 
contrast to  nonkiln  sites,  where thin-streaky and 
ghosted pigment was recorded on only 22 lo 35 
percent of the  pottery.  Visible pigrrlerlt on the 
majority of pottery  recovered from  LA 86150, 
Subarea 1, displayed a thick, well-bonded pig- 
ment,  however, PigTrlCTlt appearance  was ob- 
scured on 19 of the 36 sherds.  Thin-streaky  and 
ghosted pigment appears  to be  associated  with 
pottery-firing  failures  or  over-fired  sherds. 

‘fo test for a significant  difference  in  distribu- 
tion of pigment appearance, a chi-square test of 
homogeneity was conducted.  The m 1 1 1  hypothesis 
was  that the assemblages displayed  no  significant 
difference  in pigment quality.  The 4-by-S contin- 
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Table 13.4. Pit Kiln and Thermal  Feature Morphology, Las Campanas Sites 

LA 84784 

LA 86130 

1.A X6150 

1.A X4793 

1.A M I S 9  

LA 847x7 

LA 98690 

oval 

oval 

roughly  circular 

anlorphnus 

oval 

roughly circular 

circular 

"D" shaped 

trval 

sul)rcctangular 

roughly circular 

roughly circular 

oval 

oval 

hirurcakd 

oval 

ovoid 

oval 

oval 

circula1- 

circular 

oval 

oval 

circular 

oval 

oval 

oval 

tlat sloping 

slightly sloping 
concave 

concavc  sloping 

concavc sloping 

concave  sloping 

slightly sloping 
concave 

concave sloping 

flat sloping 

llal steep  sloping 

irregular steep sloping 

della1ed - 

detlated - 

cleflaled - 

irregular steep sloping 

concavc sloping 

tlat steep sloping 

tlat steep sloping 

I la l  gently sloping 

concave sleep sloping 

co~~crzvc  sloping 

concave slopirlg 

cor~cave sloping 

C O I I C ~ V C  gently sloping 

concave vertical 

flat sloping 

slightly sloping 
concave 

dcflatcd - 

I .50 

I .so 

I .  10 

0.70 

1.05 

1.30 

1.60 

0.56 

1.75 

I .02 

0.75 

0.62 

1.20 

2.05 

1.10 

1 .ss 

1.71 

1.47 

0.55 

0.46 

0.54 

1.25 

1.30 

0.50 

I .60 

1 .h0 

1.95 

0.90 

0.80 

I .00 

0.40 

0.00 

1.20 

1.51 

0.38 

1.50 

I .so 
0.65 

0.55 

0.90 

1.25 

0.74 

1 .Oh 

1.10 

1.22 

0.35 

0.45 

0.45 

0.70 

0.74 

0.40 

1.10 

1 .05 

1.45 

0.09 

0.15 

0.15 

0.20 

0.07 

0 .  14 

0.20 

0 . 0 0  

0.40 

0. IS 

0. I7 

0.25 

0.18 

0.26 

0.10 

0.23 

0 . 1  s 

0.17 

0.25 

0.38 

0.30 

0.25 

0.20 

0 . 1 0  



Table 13.5, Pit Kiln and Thermal Feature Interior Characteristics, Las Campanas Sites 

1.A X4784 

1.A 86 130 

I .A X6150 

L A  847Y.3 

L A  86 I SO 

L A  847x7 

I 

, 3: 

I 

3' 

4y' 

1 

7 

3 

4;1 

4h 

5 

6 

I 

8 

!I 

I 

1 

2 +  

7 3: 

I *  

,, :/: 
7" 

4alb* 

I 

2 

3* 

wesent '? 

present quartzite 

prcscnt '? 

cracked 

cracked 

intact & 
cracked 

'! 

intact & 
cr;~ckcd 

inlact & 
cracked 

cracked 

cr;lChcd 

cracked 

cracked 

lXdGklXl 

intact Kc 
cracked 

1nt;ict 

cracked 

Illtact Kc 
cracked 

intact Rr 
crackcd 

cracked 

intact & 
crackcd 

intact & 
cracked 

intact & 
cracked 
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Table 13.6. Pigment Appcarance, Pit Kiln and Nonkiln Site Assemblages 

pency table had 12 degrees of freedom arld a 
critical  value o f  26.217 at the .O1 significance 
level. ‘I’he computed chi-square value was 
149.8883, which rejects the TIUII  hypothesis. 
Statistically  significant differences  do  exist, as 
illustrated  by  the adjusted residuals. 1,A 86159 
and L A  84793  show significantly grcatcr than 
expected  thin and streaky or ghosted  pigment and 
lower  than expected thick  pigment. ‘The nonkiln 
sites show the  opposite  pattern, with  less than 
expected thin-streaky or ghostcd  pigment  and 
more than  expected thick pigrrlent. This test 
suggests that  pigment on sherds  from  kiln sites 
may have been over-fired  or  oxidized  during 
firing,  while  sherds used in association with 
other  thermal  features tend to display  pigment 
quality  that  results  from successful firing. 

‘The surface  condition of pottery  recovered 
from kiln sites and nonkiln sites exhibits  different 
patterns as well (Table 13.7). Spalled sllerds arld 
sherd  spalls  are 40 to 74 percent of the pottery 
recovered  from  kiln  sites LA 84793, L A  861 59, 

and LA 86150,  Subarea I .  Thc variation  in  the 
percentages of spalled pottery  arnong  these sites 
may be  attributed  to  the severity of the failure, 
number of vessels present,  or  post-abandonment 
breakage  and dispersal  agents.  Pottery recovered 
from  nonkiln  sites, LA 86150,  Subarea 4, and 
LA 98690, Area I ,  typically are intact--spalling 
was observed  on a  maxirnuln of 2.5 percent of 
the  pottery.  Spalling  appears  to be at1 important 
criterion  for  identifying  kilns  (Elinman  1992; 
Post  and  Lakatos  1994, 1995: Toll ct ai. 1991). 

Summary 

There  are broad similarities in feature  morpholo- 
gy,  stratigraphy, and  artifact types  among  Archa- 
ic and Puebloan  thermal  features  and pit kilns. 
These features are generally shallow  basins 
cxcavated  into the native  sandy loam, which may 
he irnpregnated with  calcium  carbonate. No 
apparent preparation of the  sides or bottom  of 
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Tahle 13.7. Surface Corlditiorl of Pottcrg from Pit Kilns and 
Other Thcrnlal Fcaturcs 

these features was apparent. Sides range  from 
gently  sloping  to vertical.  and the bottoms  range 
from flat to  concave. 'I'hem-la1 features came in 
a variety o f  sllapcs including oval.  circular, 
roughly  circular.  subrectangular, hiful-catcd.  and 
D-shaped.  Fire-cracked  and blackened  quartzite 
cobbles are co~nmon in all features. and the 
stratigraphy typically  consisted o r  two t o  three 
gray  to  dark gray  charcoal-staincd  layers.  which 
may cotltain  ceramics or lithics. 

Despite these sinilarities. pi[ kilns can be 
distinguished  from Archaic and other Puebloan 
ther111al features by a combination of certain 
nlorphological  and  stratigraphic  oharackrislics as 
well as the  condition o f  assnciatcd ceramics. Pit 
kilns arc  consistent in size and shape and have a 
distinctive  stratigraphic sequence  contained  in  a 
well-baked  lining  or  rind.  Pottcry associated with 
kiln  sites typically  display  heat-altered  character- 
istics, such as ghosted pigment,  spalling, and 
blackening. 

Conclusions 

The  cornparism  between  Northern Kiu Gra~ide 
pit kilns and Northern San Juan trench kilns has 
illustratcd parallel tcchnological  approaches for 
the production of carbon-painted pollery i n  these 
two  regions of the Anasazi culture  arca.  Differ- 
ences between Las C';rmpallas pit  kilns  and other 
Las Campanas Archaic and  Pueblo period ther- 

mal features arc apparent; heavily  baked and 
stained fealurc  intcriors and the  condition o r  
pottcry arc slrorlp indjcators of pottery fil-ing. 

The identification o f  pit kilns is significant  in 
many ways to  archaeological  investigations in thc 
Northern Rio  Grande  region. 'I'hey clemonstratc 
an enduring tradition of carbon-painted pottcry 
pi-oduction  outside the  Northern Sail juall  rcgion 
and provide  criteria  for recognizing pollcry-firing 
fcaturcs during inventory and excavation.  Study 
o r  kilns  through  replication and field identifica- 
tion continue. Unresolved challenges to  the 
interpretation of the pit  kilns include the great 
distance to  the Santa Fe  River villages  and 
identification of suitable raw ~naterials  for Santa 
Fe Black-on-white pi-eduction. 



CHAPTER 1.4 
LAS  CAMPANAS  ARCHAEOLOGICAL PROJECT SYNTHESIS: 

5,000 YEARS OF OCCUPATION OF THE PINON-JUNIPER 
PIEDMONT NORTH OF THE SANTA FE RIVER 

The  Las  Campanas Archaeological Pro,ject is a 
long-term  investigation  that  began with the 
inventory of4,700 acres and  identification of255 
archaeological sites in the  dissected hills, ridges, 
and  drainage systems north of the Santa Fe 
Kiver. An archaeological  project of this  magni- 
tude  had never  been  previously  completed for 
this  area.  Numerous inventories of slnaller 
project areas  (Tierra  Contenta  [Hannaford 19861; 
Santa Fe  Community  Development  Plan [Wise- 
man 19781: Northwest Santa Fe Relief Route 
[Maxwell lC)SX]) yielded  between 12 and 60 sites 
that hinted at the potential for high site  densities, 
but the  nlagnitude  of  the 1,as Campanas findings 
could not have been predicted. 

The five-ycar  cxcavation pro-ject completed 
by Southwest Archaeological Consultants,  Inc. 
(SAC)  and  the  Office of Archaeological  Studies 
(OAS) investigated 100 sites  spanning 5,000 
years of  hurl-~an occupation, including the earliest 
prehistoric  and  historic residential  occupations of 
the  area. Rarly investigations Focused on defining 
and interpreting the  suspected  variability i n  
artifact  and  feature  distributions in a large sarn- 
plcs of sites (n = 75) with  limited  excavation 
data.  OAS  investigations targeted a smaller 
number of sites  with speLific feature or artifact 
patterns  and addressed chronology  and function 
through  more intensive  excavation strategies. 

This  report  has  provided a detailed  descrip- 
tion and interpretation of the OAS  excavation 
and analysis of Las Campanas  site data  without 
providing  synthetic  frameworks within  which the 
data and rcscarch questions can  be interpreted. 
The individual  site reports addressed  rcscarch 
questions or chronology, site  filnction,  subsis- 
tence production,  occupation  history, and land 
use and  tenure. A descriptive  and  comparative 
study of pottery kilns  and thermal  features 
addressed  different  thermal  feature morphology 
and  function  through  time and across different 
site  types.  Pottery, chipped stone, and  ethno- 
history  have been  synthesized and analyzed  in 
terms  of  chronology,  function,  technology, 
culture  history, and  land use. Specialist reports 
on paleobotanical and faunal rernains provide a 

perspective on subsistence and problems with 
preservation of perishable rernains  in open-air 
settings.  Petrographic  analysis of pottery provid- 
ed baseline  data on  productive and technological 
strategies of the  Coalition and Classic  periods. 

This section  uses the site-level data  and  the 
conclusions  drawn  from the various material 
culture  synthetic  sections to summarize and 
interpret rcsearch  issues  at the scales of OAS 
project, Las Campanas  investigations,  and  Santa 
Fe River  Valley.  The  discussion  focuses  on 
chronology,  occupation  history,  site  formation, 
site function,  and land-use patterns.  The  synthe- 
sis is organized by broad  periods or Archaic, 
Pueblo, and  Historic.  Synthetic  data  presented 
elsewhere in the  report will only be referenced. 
New data will be presented  as needed. 

An important  information  source  for n ~ n y  of 
the  analyses is the All Sites  Data Base (Appendix 
IV). This data base consists  of 256 prehistoric 
and early historic sites and  components recorded 
and investigated by SAC  and OAS. The data 
were conlpiled from  the  survey  reports,  prelim- 
nary excavation, and testing reports,  and  from 
data generously supplied by SAC?. ‘I’he variables 
include  size, locaticm, artifact coLmLs by artifact 
class (sherds, chippcd stone, tools, ground 
stone),  occupation  period,  and total artifact 
counts. Because these data  were  compiled  from 
numerous  sources  from  different stages of  inves- 
tigation, they are not the most current, but they 
are representative of  the overall results.  Final 
SAC  component  data were nol  available at  the 
time the file was compiled,  rr~ultict~mponer~t  sites 
from  the same period  have been lumped  into the 
main  periods:  Archaic,  Pueblo,  and  IJnknown. 
This  data base  lacks observations  concerning 
nunlbcr of occupation  episodes and actual artifact 
distributions  from the SAC  investigations.  There- 
fore,  assumptions are made  about  artifact associ- 
ations based on incomplete  data, but they are the 
best approximation. For sitc or  component 
dating, an assumption is madc that if one  or  two 
sherds  or  diagnostic  artifacts  are part of a larger, 
more scattered nondiagnostic  artifact  scatter, then 
the  scatter i s  contemporaneous with  the diagnos- 
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tic artifacts.  The potential for  overlapping  nom 
conternporaneous  distributions and the possibility 
of artifact  curation is recognized. Most o f  the 
dating  error  is  tuward  the  Pueblo  period. which 
m y  intlatc that pattern at the  expense of the 
Archaic  pcriod or  early  IIistoric  period.  This  is 
llol vicwcd as a nla-jor problem because the  most 
intensive occupation of the Santa Fe River was 
between  the A.D. 1 1 0 0  and 1400 period, and the 
majority of the  chipped stone  debris probably 
was left on rhe landscape during this period. 
Even with these lilnitatioTN, the All Sites Data 
Rase is considcred one of the most powerful 
I-epreselltations o f  srnall site  patterning for  the 
Northern Kiu Chande. 

The Las Campanas chronology study  focused on 
rcfining the  survey-assigned  occupation dates. 
The inventory-based dates  were derived from 
presence and frcquency of temporally diagnostic 
potlery , chipped stone,  and  Euroamerican manu- 
factured artifacts.  Archaic period  projectile point 
styles from  the  Cochise  and Oshara traditions  are 
poorly  dated in the Nol-then1 Rio  Grande, so 
absolute  dates were  necessary to develop a   no re 
regionally  sensitive  temporal framework. h e -  
hispanic era PLlcblo pottery  has been  well-dated 
tllrough dcndrochronological  studies and cross- 
scriation of temporally sensitive types. Systcrnati- 
cally collccted assemblages  were nuedcd for 
conlparison with well-daWd asscrnblages to place 
sites within the es~;tblisl~ed 1cmporal frameworks, 
Historic pcriod Euroamerican  artifacts wcrc riot 
recovered during OAS studies  so their  utility for 
dating  the I ,as C?ampanas homestead  and soil and 
water control sites could not he  tested. 

Until recently,  Awhaic pcriod occupation of the 
Santa Fe River Valley had been  minimally 
defined and poorly  dated.  This situation is con-  
pounded by the equally poor  chronological data 
from lhc surrounding Cialisteo Basin, Cochiti 
area, and Tesuyue  River  Valley. Before I980 the 
only  excavation of Archaic period  sites  occurrcd 
i n  the  Chchiti  area, and those excavalions yicldcd 
few absolute dates and  recovered  few  temporally 
diagnostic  artifacts  (Biella  and C‘haplnan 1979). 

Study of Archaic period seltlmncnt, subsistence 
patterns, and  occupation scqucnccs were  primari- 
ly derived from  survey data. Survey  data  provide 
a first approximation of the site  distribution and 
content, but as the I,as Chllpanas  excavations 
demonstrated. surface a l i i  Tact scatters rnay bc 
just  the  tip of the iceherg. 

Earliest  Archaic  pcriod occupation  of  the L,as 
Carripanas area was represented by the hase of it 
basalt Ba.jada-style dart  point. I’he Rajada pllase 
dates 4800 to  3.700 H.C. (Irwm-Williams 1973). 
A Hajada phase situ has ncvcr been identified ill 
the Santa Fc River  area, but a few have been 
reported in the Galisteo Basin (Lang 1977). 
Ephemeral LLSC ot’ the Santa Fe area  by Hajada 
phase popuhtions is suggested  by two  obsidian 
hydration dates frorn  the DOS Griegos excava- 
lions  along the Canada de 10s Alamos  south or 
Santa Fc (Lang 1992). ‘These dates o f  5019 alld 
3367 B.C. were tiom  two  siks with mixed 
components.  Even if the a]-lifacts wcrc not 
deposited as a result o f  a curated or recycling 
strategy,  the sl-nall aTllo~lllt of associated Hajada 
phase material and a lack of features suggests a 
brief occupation. Tllc Bajada phase type  site is 
located along the La Bajada escarpnwnt neat the 
mouth o f  the  Santa Fe  River  and  consists  of  two 
spatially extensive  artifact scalturs (New  Mexico 
Cultural  Resource  lnrormation  System 
[NMCRIS]). ‘I’hese artifact scatters rnay have 
been  base  camps.  Artifact  patterning for Hajada 
phase  sites suggests a logistically organized 
settlemenl pattern  with hunting  and  gathcring 
territories  covering 10,000 sq km. A lack of 
available  surface water may have made the Las 
Campanas area unsuitable for  habitation before 
3000 H.C?.. so that archacological  evidence of 
Ha-jada phase or  earlier  occupations  wo~tld be 
from bricf, low  intensity occupttions. 

No evidencc o f  San Jose phase (3300 to I X00 
H.C.) usc of the Las C:ampanas area was identi- 
fied by the OAS and SAC: inventories  or  during 
excavation. Sa11  .Tost. pcriod sites  are poorly 
represented i n  the S a m  Fc area. Only two  sites 
south o f  S a m  Fe along Cariada de 10s Alamos 
(Lang 1992) and in the Apaoht. C h n y o n  area 
have yielded San Jose-style artifacts (Post 1995). 
Both artifacts  are associated  with low frequency 
artifact  scatters,  suggesting brief occupations. 
San Jose materials  were found on two sites  in the 
San Cristobal area of the Galistco Basin (Lang 
1977). ‘These were small surface artifact  scatters 
located along a canyon. l‘hese sites arc located i n  
prime  hunting  areas,  suggesting that San Jose 
populations  used the  mow heavily wooded  and 



well-watered areas with less use of piiion-.juniper 
piedmont areas such as T,as Campanas. 

As  is  evident  throughout much of the  Santa 
Fe area and the  Northern  Rio  Grande, the first 
significant  increase in site frequency and distrj- 
butiu11 occurred  during the Arrrli,jo phase ( 1800 
to 800 R.C.) .  Amli-jo phase materials  were 
recovered from LA  86139  and LA 84787 from 
tile OAS excavations.  Surface artifacts suggested 
these sites were Arrni.jo phase  manifestations. 
However,  excavation failed to yield  sufficient 
ch ;~rc~al  for  reliable radiocarbon  dates. Obsidian 
was recovered from shallow contexts at LA 
86139 and  deeper mixed strata at L A  X4787 that 
c o ~ ~ l d  I K ~ L  be confidently  assigned to a particular 
occupation  component. ‘I’he projectile  points 
from LA 84787 included two Arrni.io. one 
Augustin,  and o w  San Pedro  style. San l’edro 
and Augustin  style  points  are  ctmmonly associat- 
cd with the late Chiricahua and San Pedro stages 
ofthc Cochise  Culture  (Sayles 1983; Dick 1965). 
Radiocarhon dates from  contexts associated  with 
Sa11 Pedro  and C’hiricahua stage points suggest 
considerable  overlap, with a potential  date range 
of 3300 to 300 13.C. for some Chiricahua styles 
(Wills  1988). Augustin-style  points are more 
consistently  associated  with pre-X00 B.C. con- 
texts, suggesting  that one  component of the LA 
84787  occupation  occurred  during the late 
Arrnijo or early En Mcdio phase ( I  100 to 600 
B.C.). The IWO Arrni-jo-style points from Levels 
5 :md 7 of LA 84787, Area 2 ,  support the 
proposition of a pre-800 B.C. occupation date. 
For I .A 861 39 the current Arnlijo  phase date 
m g c ,  1800 to 800 B.C., can only be suggested. 

The presence of Arrnijo phase sites in the Las 
Campanas  area reflects a wider use of the picd- 
m o n t  and woodland environments  throughout the 
Santa Fe area.  This trend is strongly  supported 
by the  excavation of three sites on the gentle, 
dissected slopes south of the Santa Fc River  near 
the Santa Fe Airport.  These  Armijo phase base 
carnps (LA 54749. I ,A S4751, and LA 61282) 
had the remains o f  shallow pit  sttuctures  with 
interior  hearths and extensive extramural  activity 
areas, suggesting  residential occupation.  Radio- 
carbon dates  from  the pit structures and associat- 
ed  features  mngc  liom  I870 to  830 H . C . .  with 
center  dates suggesting  occupations from  the 
tenth  through rourlccnth  centuries B.C., the 
sixteenth century  B.C., and eighteenth century 
R.C. Thcsc dates  have  implications for scttle- 
merit patterns that  will be discussed later. 

The  period  from 800 B.C. to A .TI. 400 
shows the  greatest  increase  in  occupation and use 

of Las Campanas and the surrounding  areas. En 
Medio-Hasketmakel- TT-style corner-notched 
points  have been reported frorn nearly all envi- 
ronmental zones and sites. En Medio-Hasket- 
maker IT style corner-notched  points  are tile hesl 
evidence of longer occupation  and evidence for 
reoccupatian. From I .as Campanas,  En  Medio- 
Basketmaker TI pcriod  sites included LA 86148. 
LA 84787. T,A 84775, LA 84758  and isolated 
pro,iectile points recovcrecl from LA  86150 and 
LA  86  134. Excavation of these sites  did not  yield 
sufficient  charcoal for radiocarbon dating o r  
suitable  obsidian  for  obsidian  hydration. LA 
86148 had Iwo typical En Medio-style  points 
with long  triangular blades and moderately decp 
corner notches. suggesting an 800 B.C. t o  A.D. 
I occupation. L A  X 6  IS0 had an isolated San 
Pedro-style pcllnt  wi t h  an elongated. tlill.IWW., 

trlangular  blade.  and shallow corner  notches. 
This San Pedro-style poi111 is associated wlth a 
1500 B.C. to  A.1). 1 date range. It is sinuiar 10 
the San Pedro-style point  collected t l c m  thc 
surface of I,A 84787. Area 2 .  during  the tcsllng 
phase. 1,A 84787. Area 3. had a sillglc shallow 
corner-notched style, reminiscent o f a  San Pcclro- 
like  poinl.  The  narrow base a ~ ~ d  the short  trian- 
gular blade may he late attributes as suggested I y  
Thorns’s assignment o f  the Lumbre  Nanow 
Rasc-style to  the A.1). 300 t o  X50 period. L A  
861 34 had a single  triangular blade, side-notched 
projectile  point that is typical of the  latter part o f  
the En Medio-Baskehrlakcr I1 period (100 B.C. 
to A.D. 400).  This isolated projectile  point 
reflects  more extensive usc of the  piedmont 
during  the  latter  portion of the En Medio-Baskct- 
maker 11 period. 

T,A 84758 and LA  84775, Area 1 ,  may 
represent  the  latest nxmifestaticms of the  En 
Medio-Raskctmaker 11 period.  These  cornponents 
yielded pmjectile point  styles similar  to  the 
Lurrlbre Narrow Rase and Chimayo-Shouldered 
styles  defined by Thorns (1977: 150). Thol-ns 
assigns an A.D. 300 tu I200 date  range  to these 
styles  with an overlap between A.D. 500 and 
850. This weak evidence suggests that these sites 
are part o f  an cxtcrlded Archaic adaptation  that 
may have continued  into  the early or  middle 
A.D. 900s in the Northern Rin  Grande  region. 

In the  Santa Fe area and llle lower Espaiiola 
Basin, excavation has revealcd a f u l l  range of 
habitation  and special activity  sites from  the  En 
Medio-Hasketlnakcr I1 period.  Sites with absolute 
dates  from  this  period have increased  signiricarlt- 
ly in the last 10 years.  1Iahitations  have beun 
excavated  in  the San Ildefonso area (T2A 51 912, 



620 B.C. and A.D. 190 [Lent  1991a:40-41]), 
southwest Sanla Fc (LA 54752, 190 B.C. to 
A.D. X0 [Schrnadcr 1994:921),  and north Santa 
Fe  along  the Cafiada Rillcon (LA 61315, 175 
H.C. to A . D .  440 [Post n.d.b]). IIowever,  the 
artifact assclnblagcs from these  sites are  djssimi- 
lar, which ~nakcs i t  difficult  to create  a  lithic 
artifact asscrnhlage profile that could be wed L o  
date  surface artifact  assemblages that lack tempo- 
rally diagnostic  materials. ‘I’we11ty-fivc other sites 
with temporally  diagnostic  artiracts  or  obsidian 
hydration  dates  have  been assigned t o  this  period 
(see Table 3. I ) .  ‘I’hese sites  have  chipped stone 
assemblages ranging from 10 to 1,000 artifacts 
with functional variability  indicated by the  range 
of  formal  tools. Occupation duration and season, 
reoccupation,  group size,  suitability of local raw 
nxlterials, and activities influence  assemblage 
composition and make lithic profiles  difficult to 
dcvclop. Profiles  should he developed from 
single-cot-nponent sites or discrctc  components 
within sites  to  nlininize the effcct of reoccupa- 
tion. Even from Las Campanas sites,  lithic 
artifact profiles arc best viewed i n  the broad 
temporal terms (of Archaic,  Coalition, Classic, 
Multimnlponcnt. and Unknown, 

When viewed from a temporal  perspective, 
lithic artifact data orlly provided weak patterns 
for  the I m  Canlpanas  site  assemblage. Asscrn- 
blages rl-onl all periods  were  dominated by the 
use of local raw rnaterials.  Archaic  period  sites 
had slightly higher  percentages o f  nonlocal 
materials, such as obsidian  and basall, than 
Coalition,  Unknown. and the mLllticornpc7nent 
site,  LA 98688. Archaic  period pro,jectile points 
were most cornmonly rnade of nonloc:d nlaterial 
(A7 perccnt). although biface  manufacturc  debris 
was  dominated by local raw materials. Core 
reduction debris doininatcd  assernblages  from all 
periods,  howcver i t  was  two  to  three Lirrrcs more 
prevalent during the  Archaic period. The rmjori- 
ty of Archaic  period  cores  exhibit 110 dorsal 
cortcx or less  than 60 percent coverage, while 
the  other  periods  exhibit  roughly equal  perccnt- 
ages.  Archaic  period corcs have greater  dorsal 
scar  counts: 65 of 81 corcs exhibit  five  or  more 
dorsal scars.  This tendency of greater dorsal scar 
counts may reflect longer  occupations resulting 
i n  more intensive  reduction of raw material. 
Archaic  period  sites tend to  have  higher frequen- 
cies of biface flakes which also relates to  longer 
occupation  and a greater mix o f  activities associ- 
ated with residential occupation. 

lnvestigation of Las Clarnpanas archaeological 
sites did not significantly add to the absolute 

dates and chronological data on  the Archaic 
period in the Santa  Fe  area.  Site data show  an 
inn-case in use and occupation of the area; 
habitations indicate longer. seasonal occupations. 
Artifact  assemblage  and attribute patterns are 
associated  nlore with  Archaic period occupalions 
than later periods. Kecognltion of thew patrcrns 
may be  important for dating otherwise  tcmporal- 
ly nondiagnostic surface al-tifact scatters. 

Pueblo period  sites were the  most  nLmerous i n  
the 1,as Carnpanas pro-ject area.  Fifty-two  coni- 
poncnts  could  be assigned to the Developmental, 
Coalition,  or  Classic  pcriods of the Kio Grande 
sequence hascd on  pottery  types. ‘I’he Ccrarrlic 
Synthesis section of this  report  provides a list of 
the pottery types and  their  period of manufac- 
ture, and a table of pottery types by site  for  the 
cxcavated sites,  and  the teslcd sites i n  Estates V .  
The s iks  with only Santa Fe Black-on-white 
were  combined in this table. 

‘I‘he earliest Pueblo period use of the Las 
C’hnpanas  area as deternlined by pottery types is 
the middle 1)evelopnlcntal period (A.13. X00 to 
1000). ‘I’his period is typified by  Red Mesa style 
pottery and neckbanded  utility ware. LA 835. the 
Pqjoaque Grant site. i s  the most pmminenr  site 
from this  period in the Sallta Fe area (Wiseman 
1995). LA 9x687 in the T,as Chipanas area was 
the only  rniddle 1>eveloplllental period site, 
iclcntified by a few sherds of neckbanded  utility 
pottery.  (Xviously, the Las C‘ampanas projccl 
results add little to the existillg data base for  this 
period. 

The late Developmental  period is  character- 
ized by the increased  frequency (of indented 
corrugated utility potkry and mineral-painted 
Kwallc’c Black-on-white. LA X6147 and 1,A 
98688 had late 1)evelopmcntal period  colnpo- 
ncnts.  LA X6147 was a dispersed.  low  frequency 
scatter that was suggested  to  be a camp along a 
ridge  top  trail.  LA 98688 was a rnulticomponent, 
high  density artifact  conccnlration  with  three 
outlying,small, single-cornponentconcentrationr;. 
The Kwahe’e  Rlack-on-white was associated  with 
the  main  couccntration,  which  dated from A.D.  
1050 to 1600. SAC investigated sites  from the 
late  Developmental period  including  LA 84785, 
T,A 85579, LA 84764, 1,A 84783, and LA 
85566. Only LA 85570 was sirlglc component 
and appeared to  be  an extensively  used hunting 
camp. It is possible LA X5570 had another 11011- 
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late Developmental  period component.  The  other 
sites had Coalition,  Classic,  or  Historic period 
components. No ahsolute dates  were  associated 
with these sites, so Ihey were  assigncd to the 
broad  A.II+ 1050 to 1200 period.  The rnost 
intensive late Developlncntal  pcriod  occupations 
occurred along the Santa Fe and Tesuque  Rivers 
and their  primary  tributaries  (Wiscman 1080). 
Dendrochrollological dates  from excavated  sites 
along  the Sarlki FC River indicate  occupations in. 
the mid- 1000s to the  early 1200s. 13evelopmental 
period components  are beneath Coalition period 
construction at Pindi  Pueblo (Wisenlan 1989: 1 0 -  
11). 

Coalition period sites  or colnporlerlls wcrc the 
most n u ~ ~ ~ e r o u s  from the  Pueblo  period.  OAS 
investigations of 20 Coalition period  cornponcnts 
yielded two  absolute  dates  and unexpected homo- 
gcrlcity in pottery type frequency and paste and 
surface  attributes. I<adiocarhon  sanlplcs  were  not 
submjtted  for  componcnts that had pottery associ- 
ated with thernlal  features  because the two-sigma 
1-mgcs  and  potential for skewing by old wood 
result i n  dale ranges that span the accepted 
manuracturc  periods. Basically, we would he 
confirming that Santa Fe Black-on-while was 
~uade  during the Coalition period.  Radiocarbon 
dates were obtained licorn two features  (Feature 
4, I,A 86150, and Feature 2 .  l ,A 86159) [hat 
lacked associated  pottery and resemhled  Archaic 
pcriod  thermal  features. In thcsc cases. the 
radiocarlwn dating refuted the observation  that 
they wcrc  Archaic and placed them during the 
late Developmental o r  Coalition  period.  Though 
the radiocarbon  dales did not refine P u e b l ~  
period  occupation, lhcy did demonstrate that 
artifact  and rcaturc profiles  should be used 
careful I y . 

In the absence of radiocarhon dates, excava- 
tions  were expected t o  yield pottery  type fre- 
quencies that could be compared  to assemblages 
from  the better-dated  village sites of Pindj and 
Arroyo Hnrldo Pueblo.  Arroyo Hondo col-npo- 
nents were  correlated with tree-ring dates to 
provide temporal  seriation o f  pollcry  types  that 
generally showed a high frequency of Santa Fe 
or Galisteo Black-on-white or  roughly equal 
counts o f  the IWO types from A.D. 1315 to 1425. 
Olhcr types that fluctuate in occurrence were 
Pindi, Poge, and Wiyo Black-on-white and the 
inception ofGlaze A types ( I m g  1993: 166-177). 
Similar patterns are apparent al Pindi, except  that 
Pindi  Pueblo was abando~led by A . D .  1350, 
resulting in the occurrence of low glaze-paint 
pottcry  counts.  Furthermore,  Pindi Rlack-on- 

white  was a strong temporal marker  for  the A.D. 
1325 to 1350 period (Stubbs and Stallings 1953; 
Ahlstrorn 1989). OAS excavations yielded all 
Santa Fe Black-on-white. l'his fact suggests that 
the  sites or components were occupied  during  the 
1200s or early 1.300s, before Ihc prolireration of 
locally  distinct  varictics o r  types.  SAC  rxcava- 
tions yielded grealer type  variability from  Coali- 
lion period  sites, but those data  were not avail- 
able fol- this report. 

Without the type  variability.  analysis rclicd 
on attribute variability that  might he tcrnporally 
sensitive. Based OH paste studies  from the Cochiti 
and Santa Fe area, certain changes in temper 
were  suggested t o  have tcrnporal significance. 
Arroyo  Hondo  (Hahichl-Mauche 1993), P i d i  
(Stubbs  and Stallillgs 1953), and the  North Hank 
site  (LA 6462) in the Cochiti area  (Lange 1968) 
exhibited an increase  in ash or tuff temper 
through  time. Pottery  production  durillg tllc 
lllil-tccnth century exhibited less tcrllpcr variabili- 
ty and   no re ~ ~ ~ r f a c e  finish variability, resulting 
in the  definilioll o f  Sarlra Fe Black-on-whilc 
varieties from the North Bank site. l l n f o r t u n a ~  
ly, surface finlsh variab~l~ty was nevel- quantil'uxl 
i n  a replicable manner, so that use or the variol- 
ies is rare i n  the llrerature (Hubbell a d  Traylor 
1982: Lange 1968). Sanra E'e Black-on-while 
pastes from the 1200s tended to he Cine  arlld 
homogeneous with  silt temper. Early i n  the 
fourtccnth century, ash and luff tcmpcr  increases 
dramatically, suggesting production on the 
Pqiarito  Plateau  and  its fringes.  The  ho~llogc- 
neous  pastes  identified by the Las Carnpanas 
petrographic  analysis  (Hill, this volume)  coincide 
with  patterns  indicalcd for the A.D. 1.200s and 
not the A.D. 1300s. This implies  that the nine 
Las Campanas  silcs frorn which  sherds  were 
petrographically  examined  predate the period of 
rnaxirnum growth at Pirldi Pueblo and Arroyo 
Hondo Pueblo  and coincide  with  the North Tla~~k- 
site occupation in the  Cochiti area and early 
settlement of I'indi Puchlo. 

At Pirldi Puchlo, the first  ceramic or first 
building  period  construction  consisted of 40 
rooms, 3 or 4 circular  kivas, and 3 rectangular 
"kivas,"  and it was  tree-ring  dated A.D. 1270 to 
130.5 (Ahlstrorn 1989:360). S a m  Fe Black-on- 
white comprised 65 to 130 percent of thc dccorar- 
ed pottery from this  period.  With regard to Santa 
Fe Black-on-while pottery,  Stubbs  and  Stallings 
(1953:SO) slatc: 

This pottcry can be divided  into  two 
stages when examined in large  lots,  and 



with a microscope  individual sherds can- 
not always be clearly defined.  The m j o r  
difference  between the early  and late 
forms at Pindi  is  in relative hardness. ‘The 
eal-ly type in large lots i s  consistently 
harder. but medium hard  sherds  occur. 
Part of the change i n  hardness is due t o  
increasing  use of tuff temper: this  cannot 
be  noted  with  the  eye and does not  always 
produce  softer  pottery. 

The hard paste, self-tcrnpcrcd  pottery  described 
by Stubbs and Stallings  is very similar to the Las 
Campanas Santa Fe Black-on-white,  suggesting 
contemporaneity  between  Las Campanas Coali- 
tion period sites and  Pindi  Pueblo between A.TI. 
1270  and 1305. 

The  IJnit VI k iva  from the North Bank sitc 
(LA 6462)  was the  best-dated context, having 14 
cutting  dates between A.D.  1278 and 1280.  The 
pottery from T,A 6462 is primarily  silt or finc, 
sparse  sand  tempered. An examination of a small 
sample of North Bank site shcrds from the 
Laboratory of Anthropology  type collections 
showcd remarkable  similarity with  Las 
Carnpanas  Santa Fe Black-on-white pottery.  This 
similarity, cornbined  with  the  lack of other 
fourtccnth  century  types, is the strongest evi- 
dence  for a pre-thirteenth  century use of the nine 
sites included i n  the  petrographic  analysis. 

I m  Campatlas Santa Fe Black-on-white is 
similar i n  paste and  temper to pottery  associated 
with  the  pre-A.D.  1300  occupations of Pindi and 
the  Nolih Bank site. Furthemorc, thc fine paste 
variety is most  comrnonly  associated  with the 
A.D.  1270  to 1305 period.  Similar  fine paste 
Santa Fe Black-on-white  pottery  was abundant 
from  Arroyo  Hondo Pueblo, but Galisteo and 
Pogc Black-on-white  were present in  the pre- 
A.D.  1315  contexts.  The absence o f  Galisteo 
Black-on-white strongly  suggests that  the OAS 
I,as Campanas sites were occupied before the 
first decade o f  the fourtcenth century  A.D. 

Classic  period occupation  (post A.D. 1350) 
of Las Carnpanas was lirnited. The nurnher of 
sites  and isolated occurrences  from  this period 
decline  from  the  Coalition  period.  The OAS sites 
with good  Classic  period  components, LA 87459 
and  LA 9X6XX, have ceramic  asserrhlages that 
retlect a change i n  how  the 1,as Campanas area 
was  used.  LA X4759 had Glazc  A or B, Biscuit 
A, Biscuit B decorated pottery, and Sapawe 
Micaceous  utility pottery.  This assemblage 
conqxjsition  is  common on  early t o  middle 
Classic  period  sites i n  the  Northern  Rio  Grande. 

Biscuit  A and Biscuit B co-occur with Glaze A 
and B pottery.  This  suggests an occupation 
between A.D.  1400 and 1450.  This  would  corre- 
spond to the terminal occupation of Arroyo 
Hondo Pueblo  (Ilabicht-Mauche  1993) and Agua 
Fria Schoolhouse  site  (Lang  and Scheick 1989). 
This  period  fits well with major  occupations  of 
Cicneguilla  Pueblo and Los Aguajes  (Robinson 
et al. 1973). 

LA  98688  was a rnulticornponent sites  with 
pottery  types dating, from  A.D. 1050 to 1600. 
Based on pottery type frequencies, the bulk o f  
the occupation  probably  occurred  during the 
Classic  period.  Two  occupation  spans  were 
identified from  the  ceramic  analysis. 

The strongest  case for  occupation dater; 
comes from the co-occurrence o f  Biscuit A. 
Biscuit B, Agua  Fria  Glaze-on-red,  Cieneguilla 
Glaze-on-yellow,  San  Clemente Cilaze-on-poly- 
chrome, and Largo  C;laze-on-polychro~~~e pot- 
tery.  and Sapawe and micaceous utility  wares. 
This array 0 1  types is not reported for the Pindi 
Pueblo assemblage (Stubbs  and  Stallings  1953). 
Arroyo flondo only  has a small amount of 
biscuit ware  and glaze-yellow pottery in the 
Component II contexts that post-date  A.D.  1400 
(Lang 1993). These  types  are only  nlinirnally 
present i n  the  Agua  Fria  Schoolhouse assem- 
blage, although  surface  distributions  suggested a 
largc  part of the  village that dates  to  the  late 
A.D. 1300s or early  1400s may have l m n  
removed by more recent construction  (Lang  and 
Schcick  1989). Assemblages  from  Arroyo  Hondo 
Pueblo  and the  Agua Fria  Schoolhouse sitc lack 
Largo C;laze-c)n-pc)lychrtllne and Biscuit B pot- 
tery. Both Biscuit B and Largo  Glaze-on-poly- 
chrome were  made between A. 13. 1425 and 
1450.  The full array of types,  minus  Largo 
Polychrome, was  recovered  from Component I 
of the Alfred Hcrrcra  sitc, LA 6455, at Cochiti 
Reservoir. Honea ( I  968: 126) suggests  that 
Component I dates  between A.D. 1400  and 
1425. Pottery from  this  period was  recovered 
frorn  the  three spatial/analytical  units at LA 
98688.  Also, 15 of the 21 identified  vessels dale 
to  this  period.  The  preponderance of evidence 
suggests an A.D. 1400 to 1450  occupation. 

Later  occupations of LA  98688  are indicated 
by low frequencies of Espinosa  Polychrome. 
Espinosa  Polychrornc  was  produced between 
A.D.  1450 and 1490. It  was recovered  from 
Units  2 and  3,  but  primrily  occurred in  Unit 2. 
‘I‘he restricted distribution and  low  frequency 
suggests brief or casual occupation  during  the 
mid to late fifteenth century. 
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Isolated  pottery  from 1,as Campanas  totaled 
624 sherds. Of these, I08 date t o  the Classic 
period,  with  the  Imjority consisting of Glaze A 
or H and Biscuit  A or Biscuit B pottery.  This 
suggests  that  thruughout  the  A.D. 1350 to 1450 
period there was  limited and scattered  use of the 
area.  Pottery  types  from thc  sixteenth  and early 
seventeenth century  are  rare, which corresponds 
with  the observation  that  the middle and upper 
Santa Fc Rivcr Valley areas were  abandoned by 
the middle of h e  fifteenth  century A.D. 

Evidence o f  late Classic  and Spanish  Colonial 
period use of  the Las Campanas area is scarce. 
Occupation  from A.D. 1500  to  1848 is represent- 
ed by a  small component  from  LA 98688 and  an 
artifact  scatter,  LA 98693. SAC investigations 
yielded seven  components  from this  period (LA 
84183, LA 84784, LA 84785, LA 85029, I,A 
85638. LA 85581, and L A  86146). All late 
Classic  or Spanish  Colonial period cornponents 
are associated  with earlier  conlponents  or reflect 
brief occupation.  None of these components 
provides refinement of late Classic  or Spanish 
Colonial  ceratnic or asscrnblage profiles. Instead, 
thcy reinforce thc previously documented  pattern 
of low site density and brief  occupations  outside 
the Santa Fe River  Valley. 

Territorial lo Modern period occupation of 
Las  Campanas has  been  described and discussed 
in detail in the  Ethnohistory  section  and in the 
1,A 85036  site  report.  Prior  to  the 1880s and 
early  twenlicth century, occupation was brief and 
related to travel between Santa Fe and outlying 
communities  to  the  north  and  west,  and livestock 
raising  and  fuel-wood  gathering. Homesteads 
were established  in the 1910 to 1940  period  as 
well as a dairy. Sites  reflect  aclivitics related to 
farming of  the primary tributaries of the Arroyo 
Calabasas and C'aiada Ancha and ranching on 
the flat  tableland of the $on-~junipcr picdmont. 
More forrnal ranching  facilities were found in 
Estates 1 and 11. Artifacts suggested a Hond 
family era (1945 to  1960) occupation. 

Occupation History and Site Formation 

Occupation  history and site  formation were 
examined  for each OAS site or  component. 
Thirty-six  components  were defined  using the 
Lithic  Artifact  Synthesis  divisions. One change in 
the  assemblage is the division of LA 98688 into 
three  components, so that  the high density Unit 

2 could be  separated from  the rest of Lhc s i k  
assemblage. As used in this study,  occupation 
history  primarily  relates to  the  cultural  variables 
that affect  site formalion. Natural site  formation 
processes,  such  as deflation, erosion. bioturb- 
ation, and deposition, werc fairly constant duoss .. 
the sites.  Cultural vari:tbles lh:tt affected site 
forrnation and relate to occupation histtwy WCIT 

duration, intensity, group  size,  and  reuse  or 
sequential occupation.  When  the  site assenkhge 
is examined  from  the perspective of  occupation 
and  site  formation  history. it provides  informa- 
tion  that  can  be used to  better  understand  site 
function, subsistence production.  and land-use 
patterns.  In fact,  land-use patterns  and occupa- 
tion  history  are virtually inseparable. 

Occupation history  has been defined as the 
"manner i n  which a place  is  reused" (Ebert 
1992:145).  This irnplies that to  have an occupa- 
tion history a site rnust be used more  than  once. 
The  Las Carnpanas analysis of occupation  history 
considers reuse and multiple  occupation as 
defined by Camilli (1989:4-10) and  single use or 
episode  occupations.  This  allows  for  examination 
of the effects that  more  than  one  occupation  has 
on asscrnblage grain  and  resolution  (Ebert 
1992: 145146)  when  multiple  occupation  sites  are 
compared  with  single  occupation  sites. When 
examined from the  perspective o f  different  or 
mixed  subsistence or settlement strategies,  the 
correspondence between occupation  episodes  and 
assemblage characteristics I11ay show  significant 
patterning. 

For thc Las Carnpanas area,  two main subsis- 
tence and settlcrrlerlt organizations  are reflected 
in the  site and temporal data.  The  Archaic h u n -  
ing and  gathering adaptation  relied on seasonal 
mobility for access to critical resources.  The 
Pueblo  period  occupation  along  the $anta Fe 
River  was  more sedentary with residential mobil- 
ity existing on a periodic scale of 5 to 50 years 
betwecn  the  titnc o f  village  founding,  growth, 
and abandonment.  The  difference  between  the 
Archaic  and  Pueblo use of the  piedmont is one of 
mobility, scale of seasonal  range, and use  inten- 
sity as determined by resident population size 
and occupation  duration. 

As stated before,  the  Archaic  populations  are 
viewed as  highly  mobile,  with a potentially large 
seasonal range,  but  with relatively low intensity 
use of the land  coupled  with  high  intensity 
activity in specific locations,  such as residential 
base camps. Residential sites  located  near  critical 
resources  should have  accumulations of artifacts 
and  features. Daily foraging  from  residential 
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sites may be  invisible or  indistinguishable  from 
foraging  during  other  periods. Logistical forays 
for hunting  large gallie would have extended 
bcyond the piedrrlont and would not be rcprcscnl- 
cd i n  thc Las Carnpanas site asscrnblagc. There- 
fore, the occupation history or patterns for 
Archaic period  sites  should reflect rnixcd assem- 
blage  content with low resolution  anlong thc 
artifacts,  the  location,  and the specific  activities 
(Ebert 1992: 146). Residential sites may be 
distinguished from reused special activity  sitcs or 
logistical sites by the presence of facilities, site 
furniture  (Rinford 198 I), and  patterned  discard 
that  reflects  spatial organization related to activi- 
ties (Kent 1992; O’Connell 1987). 

Pueblo  use of the  piedmont within the Idas 
Campanas area nlay have been  closely tied to 
changes i n  population density and  distribution. 
Srnaller  populations  suggested by the  fewer, 
smaller,  and   no re scattered  residences  and 
villages of the Developrrlenlal period may have 
used the  areas  closer t o  lhc Santa Fe River  and 
their residcnccs morc  intensively.  More distant 
areas, such as the  Las  Carnpanas area, were  used 
occasionally,  resulting i n  low site density and 
limited artifact accutnulation on the landscape. 

During the Coalition period (A.D. 1200  to 
1325) there were larger,  more concentrated 
populations living  at Pindi,  Agua  Fria, Ciene- 
guitas, the School site (LA 1051), and Port 
Marcy pueblos. To provide the  resources neces- 
sal-y to  support a larger  population meant an 
increase i n  the diurnal  foraging  range and  niore 
frequent  trips  to  the  same location  annually or 
periodically.  Foraging  group sizes may have 
rcmaincd small, so that isolated  facilities  and  low 
frcquency  artifact accumulations  resulted from 
each trip.  Diurnal  foraging  and a trip-by-trip 
basis should  produce  fine-grained, high  resolu- 
tion artifact and  feature distributions  (khert 
1992). However, a large sedentary population 
over a  span of 25 or 50 years may use the 
landscape  in  ways that affect  artifact distributions 
and  assemblage  resolution. Repeated occupation 
may mix distributions frorn  unrelated  activities 
affecting artifact frequency  and  diversity and  the 
equifinality of the archaeological  record. Accu- 
rnulations may form that  resemble more intensive 
occupation, but  result from  nunlerous, low 
intensity  brief visits. As populations  use  an area 
and  deplete  geologic  resources, salvaging and 
recycling may occur,  further affecting asscm- 
blage  characteristics. 

During  the  Classic  period (A.D.  I325 to 
1540), as  populations  moved away from the 

Santa  Fe  River. use of the  piedmont  would  have 
decreased and the foraging strategy would  have 
changed. Early fifteenthcentury  residents of 
Arroyo  Hondo and Cicneguilla  pueblos  would 
have continued  to  use  the  piedmont,  but  resource 
extraction and procurement  would  have shifted to 
areas  closer  to  the pueblos. More  distant re- 
source  areas, such as the Las  Campanas  area, 
wcrc used sparingly  or as  part of a logistical 
strategy. If logistically organized  use of Las 
Calnpanas occurred,  then  there  should be sites 
and  distributions  retlecting  acquisition and  initial 
processing of resources,  and asscnlblages of 
items necessary for overnight  or  longer  occupa- 
tion.  These  sitcs, if occupied once,  would be fine 
grained with high resolution.  Repeated  occupa- 
tion  would  result i n  increased assemblage con-  
plexity, but the assemblage would reflect  a 
similar  range of activities.  and  artifact density 
should increase. 

Obviously, the occupalion history of sites and 
an archaeological  landscape are  more  complex 
than is represented by the artifact  and  feature 
distributions. Ternporal  issues are  complicated by 
the low frequency of diagnostic  artifacts  and the 
potential for nmvement of artifacts hetween sites 
or  locations.  For  the OAS site  assenlhlagc, 
individual sites have heen  discussed  in terms of 
occupation  history.  Numbers of episodes,  dura- 
tion, and  intensity have been suggested based on 
artifact and feature  distributions. To address the 
occupation  history  for  the Las Carripanas arca, 
the  OAS excavated  sites arc  examined and 
compared  according to distribution,  frequency, 
density, and  diversity of artifacts.  Measures  are 
compared  for  Archaic  and  Pueblo  periods  and 
the two periods are compared. To facilitate  the 
analysis, sites have been divided  inlo  obvious 
components.  Defining cornponents implies  that a 
site was occcpied more than once and it scpa- 
rates  out components that  reflect specific  activi- 
ties or strategies versus sites  that are  accumula- 
tions  from an  unknown  number  of  visits. 

Tables 14.1 and  14.2 list  the individual 
component  data and the summary  data by period. 

Site or cornponcrlt area was defined by the 
distribution of artifacts  and  features.  Components 
within  sites  were defined by concentrations (>I 
artifacts of similar  material, reductioll strategy, 
or  age.  Drainage patterns and  erosion were 
considered when  components were defined  from 
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Table 14.1. Snmmary Spatial and Artifact Data for OAS Excavated Components 

84758.2 

.ox 0 2 S .03 24 X75 84775.1 

.05 1 3 56 1 1  3.50 1226 350 

98690.5 225 14 .Oh 3 I 1 

98690.6 

-07 0 2 4 .o 1 29 2700 9886 1 .0 

.57 D 20 3 . I6  35 225 
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II I I 1 Artifact I 

- 
84759.2 625 143 .23 I O  44 1 

86152.0 3200 93 .03 S 3 0 

847.58.1 3400 29 .no 2 0 0 . 00 

11 Mixcd  pcriods II 

I 
98688.2 810 3x13 4.70 10 2786 2 

I I I I I I 

*: Tools itlcludc  formal  and utilizcd dchitagc 

Table 14.2. Central Tendency Statistics for Spatial and Artifact Count Data hy Period 

AREA 

Max 

Archaic 

6600 120 1826 IS16 19 Coalition 

1550 132 522 68 1 9 

Mixcd 

3400 800 1447 2467 3 l lnknowr~ 

4800 810 2020 2620 3 

Classic 

3 Mixed 

143 1 

3813 28 2087 141 1 

II DENSITY 

Archaic 3.5 -03 1.34 1.32 9 
I I I I I 

Classic 1 .23 
I I I I I 
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relatively dispersed  distributions. such as  were 
found at LA 861.50 and LA 98690. 

Componenrs are indicated by a decimal 
extension  after  the T A  number in subsequent 
discussions. Area was calculated  by nwltiplying 
length by width or  using a template l o  tally 
square nlctcrs within a  plotted limil. Site or 
component area is a rctlection of the intensity 
and length of occupation, although  erosion and 
post-depositional  processes may increase  artifact 
spacing and  dilute the power of density  mea- 

For  the  Archaic period con-lponcnls there is a 
fairly  broad  range. ‘I’he 132 to 1,550 sq m range 
retlects  occupation  duration  and reuse. L A  
84787.1 is the  smallest component and i l  appears 
to bc a single  episode  occupation. By the same 
token, I ,A 84775. I ,  L A  84787.3, LA 84787.4, 
LA X6 148, and LA  86139  are also single occupa- 
tion  components  or  sites. L A  86139 and LA 
84775.1  werc on a  sloped and eroded surface. 
which  undoubtedly  contributed  to  their largcr 
size.  The  other sites are  in flat settings where 
artifact movement is not a rna-jor factor.  These 
differences in  size can be interpreted  as  evidence 
of longer  occupation. 1,arger group size is not 
considered a contributing variable  becausc  these 

and LA 84758.2 were  identified as having  two or 
Inore components.  These sites arc i n  the upper 
size range,  bul  arc not the  largest sites. Because 

su1-es. 

coInpolleI1ts oldy  had  one  hearth. 1,A 84787.2 

they do not cover more area than t h e  singlc 
conlponenr sms .  rhey  may  Iravc: heen r r ~ ~ s e d  
resulting in superlml-7os1tion o f  occuparion debns 
and tacllltles. 

Coalition  period coTllpo11cnrs rend to covet- 
more area and they have a greater size rarlgc 
tlxm Archaic  period components. Sever) o f  the 
Coalition period  cornponents are  larger Lhan 
Archaic  pcriod components yet nolle havc higher 
artifact counts. ‘I’he largest  cornponents are 
artifact  scatters will1 O T ~ C  to  four low frequency 
artifact clusters that lack features  and  consist of 
a few shcrds  with a scatter of chipped  stone on 
a  ridge  top or  ridge  slope. ’H~csc corrlponents. 
LA  84773, L A  86131, LA 86134,  LA  86156, 
and I,A 98861, havc  rnultiple overlapping  distri- 
butions.  Thcse  distributions  were  fonned  from 
repeated foraging visits to  the  ridges and slopes 
above the Arroyo Calabasas and  the tributaries  of 
Cafiada Ancha.  Two larger components, LA 
84793 and LA 86150.3. had features. 1,A 84793 
had a pottery kiln,  two  artifact  clusters, and a 
general  scatter  reflecting  general and specialized 
activities. LA 86150.3 had a  feature  and  a 
dispersed  scatter t h a t  eroded  downslopc frorn the 
main activity area.  The  smaller  Coalilion  period 
components  (under 1,400 sq rn )  mostly  result 
fro111 single  occupation  episodes. LA 86150 was 
divided  into  four suhal-cas that represent six 
different occupation episodes.  Distributions  from 
two of these subareas  overlap  spatially, hut do 
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not represent  reuse.  Instead, artifact distributions 
from  Subareas 1 and  2 appear t o  be mixed by 
erosion.  LA  98690 was also  divided  into  eight 
activity areas based on sherd or feature  cluster- 
ing.  Seven  of these areas had Santa Fe Black-on- 
white pottery clustered i n  small areas. LA 86150 
and LA 98690 reflect a pattern of multiple 
occupation of drainage heads  that  were more 
than  a 5-km radius  from the Sar~ta Fe River 
villages.  The  clustering  of features  and  multiple 
occupation of select locations  suggests a change 
in foraging strategy  that  accommodated more 
distant  resourccs. 

The  Classic period is represented by a single 
component,  LA  84759.2,  This  component  covers 
625 In and is similar i n  size to the  Coalition 
period camps.  The Mixcd  period cotnponents, 
LA  98688.1,  LA  98688.2, and LA  98688.3, 
mainly had Classic  period artifacts.  The  main 
cluster, 1,A 98688.2,  covered 810 sq 171, but had 
the highest  frequency of artifacts  encountered on 
any of  the OAS sites. Some  high  frequency can 
be cxplained by livestock trampling, which 
produced fragmented artifacts.  However, the 
clustering  shown in thc site  report  suggests that 
LA 98688.2  was reused. The  other  two compo- 
nents,  LA  98688. I and  LA 98688.3, cover 
larger  areas  and  are  more  similar  to  the  foraging 
pattern,  suggesting  larger  Coalition  period sites. 
Two  of  the  Unknown  period  components, LA 
84758.1 and  LA 86152, reflect repealed use of 
a ridge  top o r  slope  area with one  or  two small 
clusters associated with a much larger, but low 
frequency scattcr. LA 84775.2  was a single  core 
reductinn episode associated  with  a scatter.  This 
isolated  knapping station,  more than 6 knl from 
the nearest village, reflects an  embedded material 
procurcrncnt  stratcgy that supported  increased 
foraging  distance. 

‘The site area data suggest that single occupa- 
tion,  reuse,  and  multiple  occupations  occurred. 
Single  occupations resulted i n  site areas  covcring 
less  than 1,000 sq In regardless of thc period. A 
30-by-30-111 area was  more than enough area for 
foraging  camps  and  Archaic period  residential 
sites. ‘The larger sites  reflect a multiple occupa- 
t i o n  pattern, where single artifacts  were deposit- 
ed on ridge  slopes arid tops, arid many visits 
resulted  in the forrnation of a site. 

Artifact  count reflects the intensity of  the occupa- 
tion,  activity-specific reduction or  production that 

may produce  quantities of debris,  occupation 
duration,  or  accumulation from  many occupa- 
tions. ‘The OAS site  assemblage  undoubtedly has 
elelnents of all  these  forrnation patterns. In 
addition  to  human  behavior,  artifact  counts can 
be  increased by post-depositional breakage or 
degradation.  Artifact  count  alone  is  not a strcmg 
indicator  of  occupation  history. but  can be used 
to determine  site  area. 

The Archaic period  conlponents  exhibit a 
wide  range of artifact counls.  Much of this 
difference cannot be attributed to reduction 
strategy,  as  was detnonstrated  in  the Lithic 
Artifact  Synthesis. A core-to-flake strategy was 
predominant  with a secondary focus on biface 
production. LA 86148 had the most evidence  for 
specialized reduction,  hut it does  not  have  the 
highest  artifact  count.  The  artifact  count  differ- 
ences undoubtedly  reflect  length and intensity of 
occupation. [,A 84787.2, which  was reused, had 
the highest  artifact count. Carnps such as LA 
86  I39 arid LA 84787.1 were  occupied the  short- 
est time, resulting i n  lower  accumulations of 
refuse  and low  numbers of ground  stone  and 
tools. 

Coalition period sites  also display a wide 
range of artifact  counts,  from 21 t o  579.  The 
ma-jority o f  the sites  were  singlc-episode foraging 
canlps or rnultiplc-occupation foraging  locations. 
These sites  usually have less than  100  artifacts. 
The  sites with more than 100  artifacts  include 
LA  86159.1  and  LA  84793.  These sites had 
pottery kilns  with part of one  or n~ort: broken 
and spalled  pots remaining.  These high counts 
reflect  a specific activity and an extreme  break- 
age pattern.  The fact that the  highest  artifact 
counts result from these extreme  factors  strongly 
supports  the  observation that most o f  the Coali- 
tion  period use  was low i~npact arid brief. 

The  Classic and Unknown  period  counts  are 
similar to thc Coalition  period  pattern.  Most  of 
the counts reflect brief use,  such  as  would  be 
expected if specialized tools  were not produced 
i n  the  field.  The  low  counts  also  indicate that 
tools  were not  used and  discarded at  a rapid  rate 
and processing of  hard  or  rough  materials  was 
uncommon.  The  Mixed  period  assenhlage  from 
LA  98688.2 has  unusually  high artifact  counts as 
noted previously.  These  high  counts reflect  post- 
depositional  breakage as well as the  concentra- 
tion of core reduction and food collsumptiori or 
storage in a restricted area.  This  is a pattern that 
may be associated with  the caching of vessels for 
water storage  or  cooking. 
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Artifact Den.sity 

Artifact density within a  site or  component can 
be used with  other variables to  examine occupa- 
tion  history  (Camilli  1989: I 1-12). As stated 
before,  occupations have been characterized as 
SiTlgk occupation,  multiple  occupation, and 
reuse. A single occupation  implies one continu- 
ous slay with TI(> obvious subsequent  visits or 
occupations. A single  occupation may have lasted 
a day or 50 years.  Multiple occupation is partly 
overlapping reuse of a location that results in a 
lowcr  artiiact density  than if multiple  occupations 
had exactly  overlapped  (Camilli 1989). Keuse 
implies that the  same location  and some of the 
same facilities  were  reused. This would be 
expected  with  standing  architecture  or large 
facilities  that were used within a single genera- 
tion.  Reuse should  result in the highest  artifact 
density for a comnlensuratc  range  of activities 
and  occupation  duration. 

Archaic  period  components tend to have  the 
highcsl  artifact density with  a  mean of 1.28  per 
sq m.  Sites that appear  to be shw-term  camp 
sites  or special  activity sites,  LA  84775. I ,  LA 
86139,  and  LA  98690.5,  have  the lowest  artifact 
density, resulting from low  discard  rate and 
spreading of the  artifact  distribution  through 
erosion. Because of a  few  scattered artifacts 
outside  the main  concentration  at  LA 86148, it 
also has a low  artifact  density, even  though it 
was a base camp.  The  other residential  base 
camps have  artifact densities ranging from I .20 
to 3.0 artifacts per sq m, suggesting  that  for the 
Las  Campanas  area  this is a typical  dcnsity for a 
single-component  camp.  These numbers are 
lowcr than  might he expected  because of the 
limited  biface production that occurred at these 
sites.  The reused  base CaTIlpS, LA 84787.2  and 
LA 84758.2,  have  artifact  densities of 3.0 and 
3.5  per sq 111. Higher  artifact  densities would be 
expected  for intensively  nccupicd camps.  Again 
these nuinhers  are  low, reflecting the heavy 
reliance on core reduction  and flake  tools. 

Coalition  period  components also have a wide 
artifact density range, 0.01 to 4.8  per sq m .  The 
4.8  artifact  density is from LA 86159.1, which 
had a high  sherd count associated with a  pottery 
kiln. Low  artifact density reflects  brief  occupa- 
tions,  low  productive  or processing activities, 
and low refuse discard. Single-occupation sites 
or components with distinct  concentrations range 
from 0.31 to 0.60 artifacts  per sq 111, suggesting 
that Coalition  period  artifact  densities  were  low, 
but intense,  and brief core reduction or resource 

processing occurred.  Components  with  low 
frequency clusters  or  overall  dispersed  distribu- 
tions  have  artifact  densities of less  than 0.17. 
'This low rate of discard  and  accumulation may 
he a strong  indicator o f  daily foraging,  embedded 
raw  material procurement, rare overnight  visits, 
a lack of logistical organization,  and  very lirnited 
in-field resource  processing. 

Artifact Diversity 

Artifact  diversity was measured by counting the 
number o f  artifact classes or types per compo- 
nent and  dividing the nutnber  of  tools  by the total 
number of artifacts.  The  number of tools may be 
correlated with assemblage size. Variation i n  this 
pattern nlay result from  functional  or  occupation 
din'erences.  Variety in artifact classes should  be 
nwre closely  linked to the  range of activities 
conducted a1 a location  than to  assemblage  size. 
Hy the same token, t o o l  frequency should in- 
crease as assemblage  size  increases for  sites  or 
components  with  assemblages  generated by 
similar activities. Sites with a high ratio of tools 
to assemblage  size  reflect  special activities. Small 
assemblages with high tool to  artifact  frequency 
ratios have high resolution  between activity and 
discard.  These  sites were occupied  for a short 
time  and  are  probably  single  component.  Sites 
with  low tool lo  assemblage ratios may retlect 
more generalized activities,  but if the  artifact 
density is low they  probably represent  discard 
from many brief  occupations. 

Both Archaic arid Pueblo  period  sites  show a 
wide  range of tool counts. Of course,  Archaic 
period  conlponents reflect  only stone tools.  For 
Pueblo period  sitcs the ceramics  have been 
included as tools. Each sherd  was  counted as a 
tool. This  skews  the  data and restricts  cross- 
temporal  comparisons but i t  provides a better 
representation of Pueblo  period activity  divel-sity. 

As would  be expected for  the  Archaic  period, 
the  reused components with the highest artifact 
counts, LA 84758.2 and LA  84787.2,  also  have 
the  highest tool frequency.  They  do  not  have 
similar  tool/count  ratios,  which  suggests  func- 
tional diffcrences. Unexpected is  the  similar 
tool/ratios from the single-component  limited 
activity sites and the  longer  duration  camps. 
Artifact  types  increase with  artifact  count,  but 
the  ratio  of  artifact  type to artifact  count decreas- 
es with occupation  duration.  The most briefly 
occupied sites have thc highest artifact  type  to 
artifact  count  ratios, rcflecting fine-grained  and 
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high rcsoluticm with  respect to activity  and 
discard. 

Coalition  period  components  havc a wide 
range of tool counts  and  tool/count  ratios. Corn- 
poncnts with higll sherd frequencies  relative to 
lithic artifact  frequencies  have the  highcst tool 
count  and  toolicount  ratios.  These  components 
usually have  one  or  more  features.  To test if‘ 
there is a  significant difference between  compo- 
nents with features  and those  lacking features, a 
Student’s T-test was  conducted at the 0.0s 
significance level. There was no significant 
difference i n  tool/count  ratios  between sites  with 
and without  features.  This  suggests that compo- 
nents with features  do not have  disproportion- 
ately more  sherds  than  lithic  artifacts. Sites with 
features  and  sherd  concentrations  appear  to be 
more  specific i n  function,  but they do not have 
significantly higher  tnol/count  ratios than C O T I I ~ O -  
nents lacking  features.  This suggests  that  activi- 
ties  conducted at components with features were 
as highly  variable as  components without fea- 
tures.  Occupation intensity and  duration m y  be 
reflected in higher  tool/count  ratios, but  presence 
of a feature  does not  mean longer  or  more 
intensive  occupation. 

Interpretation of the patterns is difficult when 
only one variable is examined.  Thc patterns 
suggest that I-nultiple factors  affect occupation 
history  with  no  one  variable  more powerful  than 
another.  These patterns  can  be clarified by 
looking at scatterplots of two variables. Figures 
14. I to 14.3 show  scatterplots for combinations 
o f  masures  by Archaic, Pueblo,  Iinknown,  and 
Mixed  periods.  These plots illustrate  dcfinite 
patterns by period that reflect  different  occupa- 
tion  histories. 

Figure 14. I shows  artifact  types by  artifact 
C O U T I ~ .  Archaic  period  components  show a steep 
linear  trend: the  nurnber of artifact  types  increase 
with artifact  count. ‘This reflects  the longer 
occupation  duration  for  the majority o f  the 
Archaic period components.  The  component with 
the  highest  artifact  count  and  number  of artifact 
types is L A  84787.2,  which was the reused 
location resulting i n  higher artifact diversity, 
though Inany of the  types  occurred  in low fre- 
quencies.  The  Pueblo period  sites show a  reverse 
trend,  artifact types  increasc as artifact  counts 
decrease. ‘This trend  retlects  the effect of high 
sherd  counts on the  distribution.  Components 
with the  lowest artifact  type  counts have the 
highest s h e d  counts, which  emphasizes the 
specific  activities that occurred at these  sites  and 
the  more generalized function of many other 

components.  Reuse of a location  for similar 
activities resulting in moderate  artifact  type 
counts  and  high  artifact  counts is illustrated by 
LA 98688.2. It has  the highest artifact  counts, 
but  not the highest artifact  type  diversity. 

Figure  14.2 illustrates the  relationship o f  
artifact  density to  area.  Archaic period conlpo- 
nents Lend to be small areas  with  higher  artifact 
density  reflecting  occupation  intensity or  dura- 
tion.  IIowevcr, the  largest  cornpnncnt does not 
have the  lowest artifact  density, indicating  special 
activity and  short  occupation  duration.  Coalition 
period  colnponents  show  higher  artifact  density 
for  small sites and decreased artifact  density on 
large  sites.  This  pattern  reinforces  the  observa- 
tion that Coalition period components reflect high 
intensity,  short  duration  occupations,  as well as 
low  intensity and short duration  multiple  occupa- 
tions of the same  topographic  feature, such as a 
ridge top  or  slope.  This  pattern reflects  a more 
generalized subsistence system  that  relied on a 
number  strategies. Unknown period  components 
exhibit  the increased artifact density  with de- 
creased component size trend.  This is similar  to 
the  Coalition  period  pattern, when concentrations 
of ceramics  are not present.  These sites  were 
multiple, low intensity occupations that were 
brief as would be expected for a foraging  strate- 
gy.  The  Mixed  period  components reflect the 
foraging pattern and  the high  intensity use pat- 
tern,  but were augmented by multiple  occupa- 
tion.  This  suggests that LA 98688 used different 
suhsistcncc stratcgics. 

Figure 14.3 shows  the  relationship  between 
area  and tool/artifact count ratio.  Archaic  period 
components  exhibit  tight  clustering.  Their  low 
area and  tool/artifact tout ratios  reflect  single 
occupation  or reused  base canips.  Coalition 
period component  distribution  shows  two pat- 
terns.  One  pattern is the small components with 
sherd  concentrations  displayed  as  low  area, high 
tool-artifact count  ratios.  The second pattern  is 
the small to large area sites  with  low  tool-artifact 
count  ratios,  which result from  general  foraging. 
Mixed period components  have relatively high 
tool-artifact count  ratios because o f  the predorni- 
nance o f  sherds. 

Occupation history can be difficult  to inter- 
pret from  density,  distribution, and frcquency 
data.  However,  there  are  different patterns 
during the Archaic  and Pueblo periods  that 
reflect the  different  settlement  and  subsistence 
patterns.  Archaic  period  components  tended  to  be 
singlc-component residential  and  special  activity 
sites.  There  are  two  examples of reused compo- 
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nents.  Patterning in area, artifact density,  and 
toollcount  ratios  suggests that occupations  were 
by small groups for a single season  with reoccu- 
pation o f  an area usually not in  the  exact  location 
of a previous  occupation.  For the total Las 
Campanas  area,  low frequencies of residential 
and recogllizable  spccial  activity  conlponents 
suggests that conditions  favorable  for  occupation 
were  sporadic.  Over a potential 2,200-year 
occupation  span,  only I3 Archaic components 
were identified, which is 1 occupation every 170 
years. 

Pueblo period occupations  show a wide  range 
of variability in all analytical categories. Repeat- 
ed use of certain  locations occurs near drainage 
heads. These  occupations marginally overlap  and 
result in usually  low  frequencies of discarded 
artifacts.  The low artifact frequencies and rela- 
tively  small areas  defining  conlponents indicate 
small group sizes  using areas for brief periods. 
The largest  sites are accutnulations of artifacts 
spread  over  large  areas as raw materials are 
procured,  tested,  reduced, used,  and  discarded in 
support  of daily activities.  Components  with 
thermal  features and  concentrations of artifacts 
retlect specializcd activities.  This is seen in the 
lower  artifact  type  counts relative to artifact 

frequencies. 

Site Function: An Examination of 
Technological Organization, Subsis- 
tence Production, and Site Typology 

Site function  was  studied at thc site level by 
looking at technological organization  and  subsis- 
tence production.  The  analyses incorporated 
artifact,  feature, sitc, and e n v i r o ~ ~ m e ~ t a l  vari- 
ables. Artifact analyses  focused on lithic material 
procurernent patterns, chipped stone  reduction 
strategies and  sequences,  chipped  stone  tool use, 
and  ceramic  type and  vessel form frequency and 
distribution.  Feature  analysis  focused on mor- 
phology and  contents.  The  synthetic section on 
thermal  features in this  report con~pared  pottery 
kilns with thermal features  from  other  Pueblo 
and  Archaic  period  sites.  Site  structure was 
examined using  spatial associations  between 
artifact types, between artifact  types  and frcqucn- 
cy,  and  features. 

Technological  organizatioll and  subsistence 
production  are used  at the  project scale to  exam- 
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ine sites and components  from the perspective of 
Archaic and Pueblo  period  economic organiza- 
tion. By bringing  together the different analytical 
variables, inferences  can be made about the 
range of activities that  were conducted at each 
site  or  component.  From a range of activities and 
associated  artifact  frcqucncics  site  function arld 
type  can be inferred.  Typological classification 
of sites may obscure  variation, but it is uschl  for 
understanding  the  relationship between  the 
natural landscape  and  different  economic adapta- 
tions.  Therefore,  the  purpose of this  section is to 
review the  important patterns observed  for the 
Las Campanas site and component  assemblage 
with regard t o  technological organization and 
subsistence  production.  These  patterns will bc 
integrated with the SAC: data, from which an 
interpretation will be offered o f  how the  sites and 
components fit into  Pueblo and Archaic period 
economic  organization as reflected by the archae- 
ological  record across the T,as Campanas land- 
scape.  The  framework  for  the  interpretations was 
provided iT1 the Occupation History section of 
this synthesis. 

The study o f  techncdogical organization and 
subsistence  production looked at where and  how 
raw materials were  obtained and reduced and 
how  tools  were  produced,  used,  and  discarded. 
Chipped  stone  artifacts  were  examined in terms 
of material  procurement  patterns and reduction 
sequences and  strategies,  tool  production, use 
and  discard,  and  their  relationships.  Ground 
stone  artifacts were  identified according  to f ~ ~ m ,  
function,  and  condition.  Their main  significance 
in this  analysis rciates to  presence  and abun- 
dance.  Pottery  analysis  provided information on 
vessel form and function, secondary  modifica- 
tion, and probable manufacture area. Subsistence 
production was to  he  directly inferred from  the 
feature morphological and content data. Tcchno- 
logical organization and subsistence production 
combine  to  provide a  basis for  site typologies 
that can he  conlpared to those  developed from 
the  research i n  the San  Juan  Basin. 

Archcric Period 

‘The Archaic  period  occupation  history analysis 
suggests  that  the  majority of the sites  or compo- 
nents were occupied for cxtendcd periods (weeks 
or  months  rather than  days) by a small family or 
extended family group. Differences in artifact 
frequencies  for most sites reflected  occupation 
duration  or  evidence  for  reoccupation.  The 

number of facilities  associated with each compo- 
nent supported  the  group size observation, 
although  more  hearths,  pits,  and a pit structure 
at LA 84758  suggest it was occupied at  a differ- 
ent  season, and perhaps,  for  longer  duration  than 
the other  components  or  sites.  Sites  or  compo- 
nents that evidence  longer  occupations  were  LA 
84758.2, LA 84787. I ,  LA 84787.2, I ,A 
84787.3, LA 84787.4, and LA 86148.  Sites  or 
components that reflected shorter  occupations 
were  LA  84775.1,  LA  86139. and  LA 98690.5. 
LA  84775.1 and  LA 98690.5 had low  artifact 
frequencies  within  small areas. I,A X6130 had a 
low artifact frequency, but also had a thern1al 
feature  and ground  stone.  Technological  data can 
he summarized in terms o f  these two  groups o f  
sites. 

The longer occupation  sites  or cornponents 
shared  many  technological characteristics. All 
components and  chipped stone  assemblages 
exhibited a  heavy  reliance on locally available 
lithic  raw  materials.  Even LA  86148, the  best 
example of a  biface  reduction strategy,  had  only 
local material,  emphasizing  the  suitability of 
local material for all tasks.  Archaic  period 
reduction strategy  focused on core reduction 
debris  with relatively  low emphasis on formal 
tool production. All stages o f  core reduction 
were represented. Dorsal cortex,  core  tlake  size, 
flake platform  distribution, and dorsal  scar 
counts on cores suggest that raw materials  were 
ir~terlsively reduced.  As  core  reduction pro- 
gressed, the relative  frequency  of cortical to 
noncortical debris  should  decrease.  Thus, it is 
difficult to assess the actual amount of early 
stage  reduction,  although the low  frequency of 
core  flakes  with  more  than SO percent dorsal 
cortex  suggests  that material  was brought t o  the 
sites in  a  reduced state. 

Tool manufacture focused  on  core  flakes as 
tools.  This is evidenced by the  greater  nulnbcr of 
utilized core flakes arid relatively rare  formal 
tools that were  broken in manufacture. ‘1’001 
manufacturing debris of local and  nonlocal 
materials was present  in  low  rreyucncics. Formal 
tools were  more corrlrrlorlly of nonlocal  materi- 
als,  such as obsidian  or  basalt. l‘his suggests  that 
formal tools were  made from local material to 
replace tools  made at previous base camps or 
logistical camps located closer  to  obsidian  and 
basalt  sources. The  manufacture  of  tools  from 
local material  cornbined with  the  discard  of 
expended nonlocal formal tools is  cvidcnce that 
logistical forays  were staged from  the  longer 
occupation  sites.  Finished  products were brought 
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to  the Las Carnpanas siles from previous residen- 
tial sites,  discarded, and  replaced with tools 
made from local material. I.Jtilized flakes or 
angular  debris had a wide range o f  cdgc angles 
and use patterns  that  indicalcd scraping,  cutting. 
and  sawing. Visible  and continuous  wear patterns 
also indicate extended tool use, suggesting 
heavy-duty or intensive processing. 

Somc  differences  exist between long occupa- 
tion  components and LA 86 148. LA 86148 had 
higher  biface  tlake  counts, a greater biface tlake 
size range, bifacial cores and early  stage biface 
fragments. and  utilized  biface tlakes. These are 
characteristics of a hiface  reduction  strategy 
associated  with  planned or logistically organized 
strategies (Kelly  1988). A heavy emphasis on 
this  hiface reduction  strategy is associated with a 
rcsidcntially mobilc strategy or logistically 
organized  hunting. LA X6148 did have  core 
reduction debris,  utilizcd ccm flakcs, and a piece 
of ground  stone,  suggesting it was  not a logistical 
hunting CtlIIlp. Inslead, 1,A 86148 rnay bc a 
ctolnponcnl of a  residentially mobile scttlernent 
pattern.  Rescarchcrs havc suggcstcd that late 
Archaic groups may have used residentially 
slablc and mobile slralcgics during  different 
seasons o r  in response to variable  resource 
distribution (Elyea and Hogan 1981; Binford 
1980). For LA 86148. a  different  subsislence 
strategy is suggested by debris from a  planned 
biface reduction  strategy and  the  greater frequen- 
cy of acute  edge-angle  tlake tools suited to meat 
processmg. 

To determine if LA 86148 was significantly 
different  from  the  other long occupation  siles o r  
components (LA X47X7.1, LA 84787.3, LA 
X4787.4, ancl LA X475X.2), a chi-square test for 
homogeneity was conducted. 'I'he variables 
included in  the test were  primary,  secondary, 
decortication  secondary, hiface  flakes.  and  tools. 
The data were taken f1-on1 the All Sites Data 
Rase (Appendix IV) .  The test  was a 5-by-S 
contingcncy (able will1 16 dcgrces of freedom 
conducted at the .01 significance  level  with  a 
critical  value of 31.9999. 'The test  resulted i n  a 
chi-square value of 139.2646;  the null hypothesis 
lhat the five assemblages were homogeneous was 
rejected. Obviously,  the chi-square test revealed 
considerable variability betweell the components, 
hut the one of inmediate  interest, hi face flake 
frequency, was significantly higher than expected 
for LA X6148 (adjusted residual of 4.25).  The 
olher  four colrlpollents had frequencies  within  the 
expected range.  The test result lends  support to 
[he intcrprctation that T,A 86148 was fuuctionally 

different from  the  other long occupalion col-npo- 
nents. 

'I'he chi-square  test  points to  other  differences 
i n  the assemblages  that may relare to  occupatwn 
length, l'ullclion, and analyhis bias. " l ' o o l  frequen- 
cy exhibits the grcalcsl variability. wlth 1.A 
84758.2 exhibiting  a much lower than  expeclctl 
frequency I adjusted  residual -7.36 (or 28 percent 
of the total  chi-square value).  The  low  tool 
frequency can be  attributed to the  identification 
of only  two utilized tlakes. Some of this diffcr- 
ence rnay bc related to function because LA 
84758.2  has  more  formal  tools  than most of the 
other  components, which may reflect a greater 
focus on hunting.  However.  it  also  has  more 
ground  stone. fire-cracked rock.  and thermal 
features for plant processing, which would 
required an  expedient tool assemblage. 'The 
absence of utilized  flakes may result from a short 
duration  or  low impact  tool  use and a recognition 
bias during the analysis. LA 84787.2  and LA 
84787.4 have greater than  expected tool  counts 
(adjusted  residuals of4 .98  and 4,031, suggesting 
a  sitnilar  range of  activities  with frequency 
differences reflecting occupation durtition. 1,A 

(adjusted residual of -2.7X), suggesting a shorter 
occupalion and perhaps less focus on plant 
processing. an observation that is supported by 
the low frequency of  ground  stone  artifacts. 

Srnall-scale. shorter  duration  occupation 
components. I,A 86139, 1,A 84775.1. ancl LA 
98690.5. display  variability i n  technological 
organiLalion that reflects  special activities  and 
residential mobility. LA 86139. which is the 
earliest  Archaic period site, has a rrlixcd rcduc- 
tion  slrategy using local and nonlocal materials. 
Obsidian biface flakes and tools  occur, indicating 
tnanufacture  and use. Local  material biface 
flakes are present in lower  numbers. hui local 
material  tools were not identified.  This  is a 
pa~tenl ohscrvcd for the larger,  longer  occupa- 
tion  components,  suggesting residential  mobility 
between  obsidian  source  areas  and the Las 
Campanas  area. T,A 98640.5  and 1,A 84775.1 
had t.wo different special activily assemblages. 
Core reduction  was  emphasized at LA 98690.5. 
It includcd  nonlocal  material  and rnay have been 
oriented t o  plant  processing. LA 84775.1 had 
more bifacc flakcs and tools, including  nonlocal 
rnatcrial, and may have  been oriented  to  hunting. 

SAC excavated three late Archaic  period  sites 
lhal have slighlly dirrercnl corc and  bifacc  rcduc- 
lion debris and Loo1 proportions than  the OAS 
sitcs. LA 8369X is the rnost striking  example o f  
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a hunting camp. Tool manufacture  and use are 
reflected by 132 biface  flakes and  57 tools. LA 
X5567 and  LA 85622 have a higher  proportion of 
core  reduction  debris,  which is similar  to  the 
OAS single  occupation, long duration compo- 
nents.  However,  tools and t o o l  rnarlufacture 
debris were well represented. 

To test these asscnlblagcs for a  significant 
difference  from the OAS  sites, a chi-square  test 
was conducted. ‘I’he three SAC sites and LA 
84787.4, LA 86 139, and 1,A 86148 were  select- 
ed because they reflect  the  range of assemblage 
variabi1it.y for the OAS sites. The variables 
included  in  the test  were primary,  secondary, 
decortication secondary  and biface tlakes,  and 
tools.  The  data were taken from the  All  Sites 
Data Rase (Appendix IV). The test was a 6-by-S 
contingency  table with 20 degrees of freedom 
conducted a t  the .01 significance level with  a 
critical value of 37.5662.  The test  resulted ill a 
chi-square value of 272.5788, rqjecting the null 
hypothesis that  the five assemblages  were homo- 
geneous.  Obviously, the chi-square test  revealed 
considerable variability  between  the components. 
1,A X3698 had significantly  more biface  flakes 
than  expectcd  (adjusted  residual 8.81) and  signif- 
icantly  fewer primary  and decortication  second- 
ary flakes (ad-justed residuals -5.54  and  -9.46). 
This  site  appears  to be a reoccupied  hunting 
camp  or it was used  by  a larger  group than  those 
who  occupied  the OAS long-duration sites. LA 
85667  and 1,A 85622 have  higher  than  expected 
primary flake  counts (adjusted  residuals 5. I8 and 
3.25) ,  higher than  expected  decortication flakes 
(adjusted residuals 2.17 and h.46), and lower 
than  expected  biface flakes (adjusted  residuals - 
2. I O  and -4.13).  These patterns are  similar to 
LA 84787.4, except for  the primary flake counts. 
1,A XSB67 and  LA 85422 have lower artifact 
counts than LA  84787.4  and 111ay have been 
occupied  for a shorter length of time resulting  in 
less intensive  core reduction  and higher primary 
flake  counts. 

Assemblage  variability for  Las Campanas 
Archaic  period sites demonstrates differences  in 
technological oqytnization.  These differences 
reflect  residentially  mobile and logistically 
organized  subsistence  strategies. Variability is 
attributable  to  different lengths of  occupation  and 
different  emphasis on core  and  biface reduction 
and tool use,  The technological  data  indicate 
different  site types and variability  within site 
types. 

Chipped  stone technological data  provide an 
indirect measure of subsistence activities and site 

function.  Other  indirect  indicators  arc  ground 
stone, feature morphology and condition, and 
distribution of features and artifacts. Direct 
evidence, in the form o f  charred floral and 
faunal  remains, provides a better  indication  of 
subsistence. However,  direct  evidence of subsis- 
tence activities was rare,  though initjally the 
deposits seemed to  have  great  potential. 

At least one hearth  was present at each of  the 
long occupation  sites, except for LA 86148,  and 
one of the  short  occupation  sites, I,A 86 139, had 
a hearth  remnant. Ethnobotanical samples were 
collected and analyzed  with poor  results. None of 
the hearths  from LA 84787.2, 1 A  84787.3, LA 
84787.4, and L A  861 39 or the hearths, pit 
structure. roasting pits, and undifferentiated pits 
from LA 84758, yielded a single  charred non- 
wood economic  plant taxon  (see ‘loll  and 
McRride, Appendix 111). Samples  were  recovered 
from features of varying size. depth. and condi- 
tion. Many features  from  LA  84758 were  heavily 
burned and used with fire-cracked rock, while 
features from  LA  84787.2, L A  84787.3, and LA 
84787.4  werc less  intensely burned.  Poor  preser- 
vation of charred plant remains  is a recurrent 
pattern  for  Archaic  period  sites in  the Satita Fe 
area. Unsuccessful attempts to improve recovery 
rate included  fine  screening of soil  in the  field 
and 10 to 15 liters of samples collected from 
tllermal fealures  for  water  screening. It has been 
suggested by Glenna  Dean (see  Toll  and 
McBride, this volume) that plant  processing may 
have been a minor function of the thcrmal  fea- 
tures. This is based  on  the  assumption  that plant 
processing  would  result  in the  discard of unused 
parts  or  spills  during  processing, thereby  leaving 
charred seeds  in or  around the processing fea- 
ture.  The presence o f  numerous  manos  and 
nictate  fragments from I ,A 84787.2,  LA 
84787.4,  and T,A 84758.2 indicate  that  plant 
processing  was an irnportant activity.  This  obser- 
vation is further  supported by the  high  incidence 
o f  utilired  tlakes  with  edge  angles TallgiTlg bc- 
tween 40 and 60 degrees.  Without the charred 
plant  remains,  what  was  processed cannot  be 
determined, and all plant  processing  evidence  is 
circumstantial. 

Another  indicator of plant processing might 
he  the  morphology  of  the therrrlal features. 
Binford (1983:  157-158) has suggested that 
outdoor  cooking  hearths  or  hearths  that  require 
frequent access may bc shallow  and  tend  to 
expand  with increased  use. Interior  hearths used 
for  heating  or  light  cooking  or  processing  are 
more  contained. Using this dichotomy  between 
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shallow  processing features  and  deeper heating- 
cooking  features,  the  majority of the Archaic 
period features would  be  similar  to  interior 
heating-cooking features.  The  hearths  from  LA 
84787.3  and L A  84787.4 are small and  deep 
relative  to  their  circumference.  The oval-shaped 
thcrrnal features from LA 84758.2  and L A  
84787.2  tend  to  be relatively deep  with steep 
sides,  which  would  have impeded  removal of 
cooked  or processed foods.  Therefore, plants or 
seeds were not processed  by  placing  them into 
the pit.  reducing  the probability that charred 
parts  would  be left behind. It is  also possible  that 
all plant  parts were consumed, a11 observation 
that is  supported by the low charcoal counts 
recovered from thcsc fcaturcs. 

The  ground  stone  artifacts  provide limited 
additional indircct  evidence of plant processing. 
Their  presence  always is used to infer  plant 
processing,  but  observations on the range and 
intensity of plant processing requires  complete 
metate specimens.  Few  complete specimens  were 
recovered from  the  Archaic period components. 
Basin and  slab metates are most  common on 
Archaic  period sites. The  majority of the Las 
Campanas  Archaic  period metales  were  basin- 
shaped  and  undifferentiated. Rasin-shaped 
metates are associated  with  seed or nut  process- 
ing, as are slab metales. No Archaic  period  slab 
rnetates were  identified, but it is probable  that 
most of the  shallow basin  metates started as  slabs 
and  the basin-shape  resulted from use. Ground 
stone  suggests that  plant  processing occurred. 
The  abundant  ground  stone fragments on  LA 
84758.2,  LA  84787.2,  and  LA  84787.4 suggest 
that plant processing  was an important  activity, 
cvcn  though  there  was no  direct evidence of 
plant  processing. 

Faunal  remains  also  offer direct  evidence of 
subsistcncc  activities  and food consumption.  Like 
the plant remains, faunal remains were  scarce. 
Only L A  84758.2  and L A  84787.2 yielded 
animal bone (Mick-O’Hara,  Appendix 11). The 
18 animal  bones  recovered  from LA 84758.2 
were from  small,  medium,  and large Inarnrnals. 
One identified large mammal was Odocoileus sp. 
The  deer  bone  could have been intrusive since it 
was rccovered rrorn upper fill west o f  the pit 
structure.  Evidence  for  different intensities of 
burning of animal  bone suggested  meat  roasting 
and  camp maintenance. The 33 animal  bones 
recovered from LA 84787.2 were  mainly from 
small manmals, such as  cottontail rabbit,  jack 
rabbit,  prairie  dog,  and  woodrat. Predon-tinance 
of  snlall manlmals and the  absence o f  large 

mammals  indicates total reliance 011 small man- 
mals.  This may relate to the  season o f  occupa- 
tion,  when  deer  herds  were  outside  the  daily 
foraging range. Evidence  from both sites sug- 
gests that  s~nall  mamnals were the  primary meat 
source.  This  pattern  might accoullt for  the  low 
incidence o f  formal  tools used for  butchering  and 
large-game hunting. 

Archaic period sites can be classified into a 
restricted range of types.  However,  within  this 
restricted range  there is considerable  variability 
that relates to the length o f  occupation,  occupa- 
tion history, subsistence activities as inrcrrcd 
from direct and indirect evidence, and different 
aspects of the Archaic  hunting  and  gathering 
adaptation. 

Archaic  period  sites  have been classified as 
base camps,  extraction  loci, special  activity sites, 
and logistical sites. ‘I’hese site types may reflect 
the different aspects of residential or logistical 
mobile settlement and  subsistence  organization. 
Residential mobility is the frequent  movement of 
residential camps to the  critical  resource loca- 
tions in  response to resource  abundance,  distribu- 
tion,  and  maturation  or  migration  schedules 
(Binford  1980;  Ebert  and  Kohler  1988).  This 
strategy  would have  been  employed ill areas or 
patchy  resource availability.  hut  predictable 
distribution o f  critical resources.  Most  resources 
are available  within  daily foraging  ranges,  and 
when they arc not availahle, a new  residential 
location is selected.  Logistical mobility  displays 
fairly stable residential site location near critical 
resources. Other critical resourccs  outside the 
daily foraging  range  are  obtained by temporarily 
moving lo and collecting the  resource  and return- 
ing to the  residential camp (Binford 1980;  Ebert 
and  Kohler 1988). This strategy would be em- 
ployed where resources are  distributed  differen- 
tially across the landscape, but  critical resources 
were  restricted to a few  locations  within a  poten- 
tial seasonal  range. Depending on the season and 
resource  distribution,  Archaic  populations may 
have employed both strategies. 

The OAS Las Carnpanas Archaic period sites 
reflect  logistical mobility with base camps occu- 
pied  for relatively long  periods  and special 
activity  sites  reflecting  brief hunting  or  gathering 
episodes.  The long occupation  cotnponcnts,  LA 
84758.2,  LA  84787.2,  LA  84787.3,  LA 
84787.4,  and  LA 86148, have  restricted,  but 
fairly dense,  discard patterns focused near  ther- 
mal features  with mixed form1  and  expedient 
chipped  stone  tools  and  grinding i n q h m n t s .  
The  artifact assemblage combined with  limited 
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faunal  data  suggest  that a broad spectrum of 
plants  and  animals  were  procured, processed and 
CollSUTlled, but at low  intensity, such as would 
result  fronl single  family  consumption and needs. 
There  is  little  evidence o f  a technology  geared t o  
mobility  and processing and consumption of 
specialized foods and resources. LA 86148 may 
be the  best  example of a base camp  for a rcsi- 
dentially mobile  group  with  higher frequencies of 
bifacc  reduction debris, hifacial core reduction. 
use of hiface and core flakes, and angular  debris 
as tools and the evidence  for  more restricted 
subsistence. LA 84758.2  is at the  other end of 
the  spectrum having a pit  structure, inlralnural 
and numerous  extramural  features,  and associat- 
ed  with fire-cracked  rock tools and ground storlc. 
This  is a well established base camp in a protect- 
ed area  with interior living  space necessary for 
cold  weather  occupation. It  has evidence of long- 
term  occupation and reoccupation.  LA  84787.2, 
1,A 84787.3,  and LA 84787.4 represent  general- 
ized base  camps  with  occupation  debris concen- 
trations, small thermal  features, and  implements 
and  waste from  hunting and gathering.  This 
generalized pattern  suggests a single fanlily base 
camp occupied during a season of relatively  high 
resource availability  and divcrsity. No one 
activity was focused on and the  toolkit  suggests 
that  all productive,  processing, and consumptive 
activities  could  be  supported.  These assemblages 
exhibited a strong similarity to  Pueblo period 
sites because of the emphasis on generalized tool 
production and support  for daily foraging activi- 
tics. 

Two  short  occupation  components, LA 
84787. I and LA 86139,  have characteristics of 
base  camps  and special  activity sites. 'They have 
low frequency,  moderate density  assemblages 
with relatively  high proportions of tools or tool 
manufacture  debris. Both have a  few  pieces of 
ground  stone and LA 86 139 had a deflated hearth 
remnant.  The artifact  assemblage conlposition  for 
these  c~T~lpOllelltS is  suggestive of a residentially 
mobile  pattern with a high  rcsolutinn bctwccn 
activities and discard.  Furthemlore,  LA 861 39, 
has a high  percentage of nonlocal  material  indi- 
cating portablc cores  or blanks  were  brought 
from  the  Jemez  Mountain and Pa,jaritn Plateau 
sources  areas. Uuration of raw material is a 
predicted  consequence  of a logistically  organized 
strategy  (Kelly 1988).  The characteristics of 
these two  conlponents  reinforce the  interpretation 
that  Archaic period site types correspond with 
mobility  and subsistence n~odels,  but  there  is 
considerable internal variability. 

The smaller-size  and shorter  occupation 
Archaic  period  components,  LA  84775. I and T,A 
98690.5, represent different  facets of foraging 
and hunting.  These  low  frequency,  low density 
components  have  high  resolution arnong the 
activities  and  discarded  artifacts.  Artifacts  from 
LA 84775.2  suggest that it  is a  successful hunt- 
ing  camp. I,ight butchering resulted  in a few 
task-specific artifacts. I f  the projectile  point  had 
not been present, the  conlporlcnt could not have 
been assigned to  the  Archaic  period. LA 98690.5 
lacked formal  tools  or  subsistence  evidence  from 
the deflated hearth.  The  low  frequency  of  arti- 
facts suggests  the stay was brief and may have 
been related to travel from a logistical camp t o  a 
residential base camp. 

Archaic  period site  function and  type  suggest 
that the Las  Campanas  arca was inhabikd sea- 
sonally, but never  intensively. Most occupation 
occurred during seasons  when rcsourccs were 
abundant and diverse. Critical resources  such as 
food  and fuel were available i n  the  immediate 
area.  Small game  were most  cornrnonly  hunted 
and  could  have been found throughout  the pied- 
mont area  without  traveling great  distances. 
Logistical  hunting is indicated by tool rnamfac- 
ture  debris and discard, but there i s  little  evi- 
dence of large  game  consumption.  Water,  which 
was  probably  a major  factor  conditioning  settle- 
ment  location and  duration, nlust have been 
available  as a spring, or in  thc nearby  Arroyo 
Calabasas,  Arroyo  de Ins Fri-joles,  and Canada 
Ancha. 

The Archaic period land tenure  pattern  was 
fluid and flexible. Occasional reoccupation  of 
sites or proximate  location of  conlponents  sug- 
gests  that periodically,  conditions o n  the pied- 
mont were  conducive to  the huntcr-gatherer 
lifeway.  Overpopulation  was not a problem and 
movement i n  and  out  of  the 1,as C.'anlpanas-Santa 
Fe River Valley  region was accomplished  easily 
and  without  dispute.  Low  site  frequencies  for  the 
AI-chaic and early Pueblo  periods  suggest that  the 
Santa Fe arca was freely used for hunting and 
gathering. In poor  times, the small groups  rr~oved 
to  more suitable and  productive  locations.  Archa- 
ic period nlobility may have been heavily cundi- 
tinned by thc rcsourccs o f  the Rin  Grande  and  its 
major tributaries and the distribution o f  thc high 
country big-game hcrds of the Jemez  and Sangrc 
de  Cristo  Mountains. 
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Pueblo Period 

Pueblo period  sites  typically have been divided 
into  five  or six functional categories based on 
artifact  assemblages, presence or absence of 
features  and  their  morphology, and  presence or 
absence  of  architecture and its  size and construc- 
tion. ‘These site  types include habitation, field- 
house,  gathering  site, hunting sile,  religious  site, 
and  other.  There is much internal  variability 
denlollstrated  within  these  classes  conditioned by 
group  size,  occupation length, and occupation 
history,  among  other variables. There is also 
potential for  considerable  overlap between sirni- 
lar classes,  such as habitation  and fieldhouse or 
fieldhouse and  gathering  site (Sebastian 1983; J .  
Moore 1989). Distinguishing between site types 
may be  further  complicated by  reuse. Field- 
houses may be reused as  gathering canips and 
vice-versa. Internal  class  variability,  overlapping 
characteristics, and  potential  reuse underscore the 
obvious  complexity of Puebloan subsistence and 
settlement strategies and resultant  archaeological 
patterns. 

No Pueblo  period habitation sites were re- 
corded in the Las  Campanas  area, fueling the 
assumption that Pueblo period  subsistence and 
land-use activities  were  primarily daily or  over- 
night.  Agricultural and foraging activities that 
were  diurnal  or  overnight may be difficult  to 
detect  in the archaeological  record  (Sebastian 
1983). 

At least five  temporal use patterns  have bccn 
suggested  for  Puebloan fieldhouses and can  be 
summat-ized ( H .  Moore 1979). Daily use  would 
entail  returning t o  the village nwst  nights  or 
occasional overnight  stays.  Distance to fields 
would  condition  the practicality of this strategy. 
Hiseasonal use would  require  occupation  during 
planling  and  harvesting,  with occasional  visits for 
field  maintenance. Late season fieldhouses  would 
be usccl as the crops  mature  and harvesting 
occurs.  Sporadic refers to visitation as needed 
for  maintenance.  Continual use would  be a 
steady occupation  throughout the growing sea- 
son. Sebastian suggests that  daily or  sporadic 
sites  would have the least elaborate structures 
and  the lowest  rate of refuse  accumulation 
(1983:406). These two patterns seem most 
probable if any of  the  Las Campanas  sites  were 
field locations. 

Daily  and  sporadic use patterns could  have 
supporlcd  agriculture i n  the Las Campanas area. 
As  travel distances increase beyond a 5 k m  
round  trip,  however,  the feasibility o f a  daily use 

strategy  decreases (B. Moore 1979; Sebastian 
1983:406-407).  More  distant fields  that were 
supplementary to the primary  fields  along  the 
Santa Fe  River may havc been visited sporadical- 
ly.  Ethnographic  accounts suggest that daily or 
sporadic use  would have resulted i n  low  frcquen- 
cy accunlulations of debris  from  food  preparation 
and  consumption,  agricultural  tool  maintenance, 
and  debris  from  tool  manufacture  or  core reduc- 
tion carried  out as  part of a down-time  activity 
(Sebastian 1983:406).  Water  bags may have 
transported water to water jars  cached at the  field 
shelters. Accumulation of refuse  from  regular  or 
repeated usc of these locations would have 
resembled domestic assemblages or  continual-use 
fieldhouses.  Periodic  or single-use fieldhouses  or 
shelters and foraging  sites may be  difficult  to 
separate if only  ceramics and presence  or  ab- 
sence of features  arc used as  distinguishing 
criteria.  Few  studies  have  considered  the  range 
of lithic  technologies that rnay have been used. 
Lithic  reduction may be a critical  indicator  for 
Las Campanas  sites  because of the  low c)ccur- 
rence of pottery on most sites. 

Ethnographic  accounts suggest that more 
often than not,  agricultural  fieldhouses may have 
been  perishable structures with variable  frequen- 
cies and diversity of artifacts  (Sebastian 
1983:404: B. Moore  1979: J .  Moore 1989). ‘L’his 
means that  artifact scatters  for  single  or  periodic 
use field locations may be  indistinguishable from 
gathering  locations.  Archaeologically,  gathering 
sites  have bccn difficult to classify beyond  the 
most  general divisions.  Gathering  sites  are Inore 
often  classified by what  they lack when com- 
pared to hahitation or  fieldhouse  sites.  Sites that 
lack architecture,  storage  features, a suite  of 
thermal features,  and  complex  artifact  assemblag- 
es  are classed  by default  as  gathering  or  collect- 
ing sites or unknown function.  Ethnographic 
accounts  for  Southwestern  groups  indicate that 
gathering sites may accumulate  limited  refuse 
and lack Characteristics of domestic  occupations 
(Sebastian 1983).  Ethnographic  references  to 
gathering  are  brief,  do not provide a  list of gear, 
and most  often suggest that processing  does not 
occur at  the collection  point.  These  historic 
references to gathering may not  be appropriate 
analogies  for  prehistoric practices  because  the 
introduction of European  and  American  technolo- 
gy would  have affected gear  and travel time. 

Classifying  Las  Campanas  Pueblo  period  site 
and colnponents according  to  functional  typolo- 
gies was difficult. ‘I’his was primarily  due to  the 
lack of habitation and fieldhouse  sites as they are 
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traditionally  defined.  Instead, the  sites and 
components consist of artifact scatters  with or 
without features that  are scattered across  the 
landscape, though there is some clustering. 
Throughout this report  Pueblo  period sites and 
components have been intcrpreled as rermants of 
a  spatially extensive, long duration,  foraging 
strategy.  However,  limited direct evidence of the 
foraging  activities  was  recovered.  These sites 
contain a partial record of a 600-year land-use 
pattern that reflects  variability in Pueblo social 
and  econornic organization.  The question is: 
What do they  tell us  about  Pueblo subsistence 
and  land  use? 

Pueblo  foraging  is viewed  as an activity  that 
was secondary to  agricultural  production, hut 
necessary Io provide raw  rnaterials for household 
goods  and  wild  foods  to supplement  cultivated 
foods  (Wetterstrom  1986). As  a  secondary 
activity,  foraging  is suggested to  occur when 
agricultural  activities  slowed, were in  transition, 
or they  were conducted by folks with  limited 
responsibility to  agricultural production or field 
maintenance  (Sebastian 1983; Wetterstrotn 
1986).  This would  have  put  small groups  or 
individuals  on the  landscape  collecting  seasonally 
available  resources. 

Technology needed to  supporl this low-level 
subsistence activity would  have been expedient. 
A  personal toolk i t  or  gear would h a w  been 
brought  into the  field, but produced and discard- 
cd at lhc residence  (Binford 1981).  Pottery 
vessels may have  been cached in the field for 
repeated use.  Partial vessels may have been 
included  as  part of personal gear, and discarded 
chipped  stone  tools and debris  and pottery dis- 
carded in the field may have been  recycled 
( C h i l l i  and  Ebert 1992). The archaeological 
record of such a Pueblo subsistence  slratcgy 
would  consist of rrlany locations  concentrated 
near the most productive resource areas with 
gatherillg  and  processing  resulting in a concentra- 
tion  of  artifacts  or  features and gathering result- 
ing i n  low density  artifact  scatters and isolated 
occurrences. Since  lithic  raw  rnaterials  were 
available  along  the  Arroyo Calabasas and  Arroyo 
de 10s Fri.joles, material procurement,  core 
reduction,  and tool  use may have  been closely 
associated,  making it difficult  to  differentiate 
cxpedicnt tools from urlutilized  reduction debris. 
Fonnal  tools would be  rare  and nonlocal  materi- 
als would  be  ahnost nonexistent since suitable 
material  was available. 

I'ueblo period  sites and components were 
sherd  and  lithic  artifact scatters and concentra- 

tions  (Figure  14.4). Of the 55 sherd  and  chipped 
stone  assemblages, 17 were  associated with one 
or  more thermal features.  Components  with  more 
than 20  shcrds  were associated  with I or more 
thermal  features at 10  componcnts,  suggesting a 
slightly stronger  relationship  between  features 
and  sherd  concentrations  than  features and low 
sherd counts.  Ground  stone  was recovered from 
9 of the  29  OAS  components.  Ground  stone and 
thermal  features were  associated on S of  the 29 
OAS components,  suggesting a weak relation- 
ship.  The artifact and feature associations display 
a lack of  distinct  patterning.  Indistinct, weak 
patterns would  be an expected consequence  of 
hundreds or thousands o f  low intensity,  brief 
foraging episodes. Daily or seasonal strategies 
would have becrl adapted to annual changcs in 
abundance  and  distribution of resources. 

Plant  gathering  and processing sites  should 
have been located i n  the  most productive and 
abundant  areas. Reoccupation or reuse o f  thcsc 
areas would be expected. A rnorc extensive 
paltern with less reusc  or  construction o f  facili- 
ties would  be  expected for  scattered  or  less 
abundant resources. Differences i n  occupation 
pattern  and  activities may be reflected in artifact 
frequencies  and  relationships. 

Most analyses of site  types focus on pottery 
assemblages and vessel form  distributions. 
Another way to view assemblages is simply as 
the  relationship  between  two  artifact  classes, 
such as pottery and  chipped  stone. Differerlccs in 
the  distribution  and association of chipped stone 
classes  and pottery rnay relate to the  range  of 
activities  and  site  function. A correspondence 
analysis plot was produced  for all Pueblo period 
sites  using NCSS Correspondence  Analysis 
module.  Counts  for  primary,  decortication 
secondary, secondary flakes,  tools, and sherds 
were  included. The  correspondence  plot shown 
i n  Figure 14.5 accounted for 86.8 pcrccnt of thc 
tolal variance.  Thc X-axis shows a definite  split 
between  components with high  sherd  counts  and 
components  dominated by core  reduction  debris 
and  tools.  This is a strong  pattern,  accounting  for 
75.8 percent of the total variance. The Y-axis 
accounts  for 11 percent of the variance and i l  
relates to  the  core reduction trajectory with cores 
and  decortication  flakes  and secondary flakes and 
angular  debris  closely associatcd; primary  flakes 
were intermediate.  The plot shows  some diffel-- 
entiation  between material procurement  and  early 
stage reduction and  middle  and late stage  reduc- 
tion.  This indicates that  the  components  do  not 
represent a homogeneous  or random pattern,  and 
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that single  or repeated occupations focused on 
similar  activities. Cornponents distributed be- 
tween  the reduction cluster  and  sherd  clustcr 
have increasing numhcrs o f  sherds as  he points 
extend  to the  east. This plot suggest a fairly 
strong  differentiation between components based 
on sherds  counts and may represent two  main 
foraging  strategies  or different corrlponcnts of 
landscape  use. I t  is also pc~siblc that field loca- 
tions  are represented by components with  higher 
sherd counts and lower chipped stone  frequen- 
cics.  Sherds used as plates or conlainers  for 
rrlcals could have been brought to the  field from 
the primary residence. 

Another  perspective  on artifact type  distribu- 
tion i s  shown in Figure 14.6. This scatterplot is 
of  Pueblo period  sherd and chipped stone  counts 
by feature  frequency.  The  two  kiln  components, 
LA 86159.1 and L A  84793, and l ,A 98868.2 and 
3 arc  not included in this  plot  because they have 
unusually high sherd frequencies and  are  recog- 
nized as special  activity sites. LA 85008, 8555 1, 
LA 85544, and LA 85570 have  been culled 
because they have rnuch higher chipped stone 
counts than the norm. By rernoving  these obvi- 
ous outliers, the  scale is decreased  and resolution 
is increased for exarnining the smaller site and 
conlponent patterns. The  scatterplot  shows a 
strong inverse relationship between  sherd and 
chipped  stone  counts  (r = -0.25. The highest 
chipped  stone  counts  are associated  with low 
sherd  counts. High shcrd  counts  arc associated 
with  low to middle  range  chipped  stone  counts. 
Feature  distribution  shows no strong  patterning, 
but the majority of components  with  one  or  more 
features  tend  to have more than 20 sherds and 
less  than 60 chipped stone  artifacts. Except for 
LA 86159.2 and LA 84759.2, most of the sites 
with  more  than 100 chipped stone  artifacts lacked 
features,  and only LA 85544 and L A  85606 had 
more than 20 sherds.  This  suggests that activities 
most reliant on material procurement  and 
chipped stone tools  did  not require  containers  or 
formal hearths  or thermal features. By the  same 
token,  sites  with less than 100 chipped stone 
artifacts showed a much wider spread of sherd 
counts and  thermal features.  This pattern is 
partly influenced by the division of OAS sites 
into  smaller  components, which  reduced feature 
and artifact counts, but it also  suggests that 
activities  requiring  hearths also requircd  chipped 
stone and pottery,  though intensive core reduc- 
tion  and tool production was rare. The  two 
exceptions, LA 86159.2 and LA 84759.2, were 
special activity sites; LA 86159.2 resembled  a 

hunting camp and LA 85759.2 resembled a 
dorncstic occupation  sitc. 

Pottely was recovered  or recorded on 55 
sites, but typological and functional dara are 
available  only from OAS sites and  four SAC 
sites, LA 84764, LA 84783, LA 84785, and L A  
8501 1 .  Pottery was used t o  idcntify five Dcvel- 
oprnental period conlponents, L A  84764, L A  
86147, L A  86150, L A  98688.2, and L A  98687. 
All four  componenls had fewer than I O  sherds 
and all were from jars, except one bowl from 
L A  X4764 had a howl rcprescntcd. Jar  sherds 
rnay represent wata- storagc or  transportation. 
The low counts suggest  thc sherds were from 
partial  vessels that were  brought into  the field as 
temporary food containers.  None o f  the shcrds 
were  directly  associated with features. LA 84764 
and LA 98688.2 wcrc mixed  with Coalition  or 
Classic  period  assemblages. 

Coalition  period  components  show a heavy 
bias toward  howl sherds,  which reduces  vessel 
form diversity as a discrinlinator of site  function. 
Sherd counts  from  Pueblo  period sites in general 
can be  compared with  chipped stone  classcs t o  
examine  assumptions  about  relationships between 
reduction  and procurement  and t o o l  use and 
pottery. 

Correspondence  analysis  shows an inverse 
relationship between chipped stone  and  ceramics. 
But does this pattern  hold  true  for  sherds and 
individual chipped  stone artifact  types? A corre- 
lation  matrix of sherds,  primary,  decortication 
secondary, secondary , and bi face thinning  flakes, 
angular  debris,  cores, tools, and all chipped 
stone statistically illustrates  the inverse relation- 
ship between sherds  and all chipped  stone types 
(Talde 14.3). An increase in shcrds is not posi- 
tively correlated  with any of the  chipped  stone 
artifact  classes. This indicates  that sherds  or  pots 
were  used differently  and accumulated indepen- 
dent of chipped  stone. 

To further  examine  relationships  between 
sherds  and  specific  chipped  stone  classes,  cores 
and  tools were  plotted  with sherd  counts.  Cores 
and  tools  are  considered  two of the  best indica- 
tors of reduction strategy  and  chipped  stone use. 

Cores and  sherd counts  were plotted with  the 
assumption that high  frequencies of cores  repre- 
sent  earlier stages of reduction and may reflect 
proximity to a source.  Material  procurement 
would not  require  domestic irnplenlents and 
likely occurred as an individual was  heading to 
a tield  location or  gathering  site or picking  up 
raw material for use at  the village. Figure 14.7 
shows  no  strong  relationship  between  high  core 
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Tabk 143. Pcarson's Corrclation  Matrix for Sherds and Lithic Reduction Classes for Ibeblo 
Periad Components 

counts and low  frequencies of sllcrds.  which is 
borne  out b y  the I'e:trson's r-value of 1%. 
Generally,  components or sites with 20 or fewer 
sherds have rcwcr than 10 cores. 'I'he instances 
whew 20 or more  sherds and   no re than I O  cores 
occur suggest moderate sherd counts may occur 
i n  probable material prOcUl~CTlleIlt settings. Mate- 
rial procurcrncnt was bundled with other activi- 
ties and was rarely  the only activity on a Pueblo 
period site. I n  contrast. sites or  componcnts  with 
more than 30 sherds ~~sua l ly  have  fewer  than 6 
cores.  This  suggests that  sites  with higher shcrd 
counts  are located  away from primary material 
sources  and cores arc brought in fewer  numbers 
or they arc Inore  completely reduced. 

Sherd to tool frequencies were examined 
because higher  frequencies of tools are oftcn 
assumed  to indicate hunting  and  gathcring activi- 
ties  rather  than  low level consumption, which 
would  have  ocwrred at daily or sporadic-use 
fieldhouses.  Similar  to the core-sherd relation- 
ship,  there is an inverse relationship between 
sherds and tool counts as shown in Figure 14.8 
and indicated  by the  Pearson's r-value of -0.032. 
This is a weaker  negative  correlation than is 
prcsent for  other chipped stone classes and 

sherds.  This suggests  that tool and  shcrd counts 
were unrelated. Except for three sites  with  more 
than 20 sherds  and  morc h a n  1 0  tools. sites  with 
sherd  counts o f  20 or greater have 10 or fcwcr 
tools.  This  suggests that high frequerlcics (of tools 
are 1101 associated  with COnSUl~lpliOTl o r  process- 
ing activities. 'I'hercforc. high frequencies of 
tools may hc good indicators of llulllillg and 
gathering. 

These analyses demonstrate :I weak or inverse 
relationship between sherds and chipped  stone 
counts  and classes OTI Pueblo  period  sites. Slierds 
and chipped stone  did  not  accunwlatc a t  a regular 
rate  relative to  each  other. In most cascs, high 
frequencies of sherds did n o t  mean  high  chipped 
stone  counts. l'his pattern may he duc to many 
factors.  including  proximity t o  chipped  stone raw 
material sourccs, continual  movement of sherds 
or partial vessels across the landscape,  and  the 
transport arid use of low nulnbers of whole  or 
partial  vesscls at certain types of foraging  sites, 
such as for  wood  or yucca  fibcr gathering. As 
sherd counts  increased, s o  did the occurrence of 
sites  with  one hearth and 20 to 50 chipped  stone 
artifacts, indicating thc n w e  generalized support 
of foraging  activities or perhaps the sporadic use 
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of fieldhouses. 
From 20 Coalition period components, I .I99 

sherds  were  analyzed, of which only  7  were jar 
sherds.  Three rnore ,jar sherds  were recorded at 
LA 98h83 during  the OAS inventory and they 
were  associated  with a slldlow hearth or roasting 
pit (I’osl 1992:45). For 1,as Clanlpanas Coalition 
period components,  jar sherds BIT poor indicators 
o f  site fullclion aTld contributed little to  the  extra- 
village~echnolngical  repertoire (Schlanger 1992). 
Low decorated jar shcrd  counts  are well-docu- 
rnented for village  asscnlbkigcs from most of the 
Upper Middle  Rio Gl-ande. Factors  contributing 
to  the  low  occurrence of decorated jars  are not 
well understood.  This pattern docs not conform 
to the dcrllonstratcd  patterns described  for the 
Cibola and Mesa Verde regions during thc 
Puchlo I1 and Pueblo 111 periods. 111 those rc- 
gions,  decorated  jar  sherds  are COTllIYlOTl and 
were an important part of village and srnall site 
vessel assemblages  (Sebastian 1983). 

Iltility  jars  are  abundant in all village  assctn- 
blagcs frotn Arroyo  Ilondo  Pueblo, Agua R i a  
Schoolhouse.  Pindi  Pueblo, Pueblo AlaTllo, and 
Cochiti Dan1 sites. Yet Coalition  period  utility 
-jar sherds  or partial  vcsscls  wcrc  virtually  nonex- 
istent on T m  CaTllpaTlaS sites or as isolated 
sherds (7 percent of all isolated sherds). Utility 
jars were  the pottery vessel of choice a t  lhc 
village sitcs, hut Santa Fe Black-on-white  was 
used  almost  cxclusivcly i n  the  field. ‘I’he absence 
o f  utility jars and the  limited  evidence of cooking 
on  Santa  Fe Black-on-white bowl sherds suggests 
that cooking and food processing  were a low 
priority.  Thcsc pattCrTlS would he consistent  with 
daily or  sporadic-use field shcltcrs o r  diurnal 
foraging. 

white bowl sherds  were recovered frol-n OAS 
excavated sites. Of these sherds, X52 or 71 
percent  were recovered fro111 the two  pottery kiln 
components. LA 84793 and T A  X61 59.1. The 
rcrnaining 340 bowl sherds  arrived i n  the field as 
sherds and partial  vessels. Howl shcrds occurred 
as isolated artifacts with chipped  stone scatters 
on ridge  tops and slopes  without  features,  sug- 
gesting  that  in  some instances that they were part 
of the  foraging  toolkit,  but probably  were not 
used  as containers. Sarlta Fe Rlack-on-white 
sherds  were common isolated  uccurrences 
throughout  the  Las Campanas area, accounting 
for 42 percent of all isolated sherds.  Concentra- 
tions of 10 or inore  bowl sherds were recovered 
from six components with at least one therrnal 
realure. Two features were  pottery kilns.  The 

A LOtaI O f  1,192 of  the SaIIta Fe BIack-OTl- 

remaining features may havc been combination 
roasting or cooking  pits as suggested by their 
ova l  shape and shallow  depth.  Sherds  were rarely 
sooted or rccovcrcd from w ~ t h ~ n  features. SUR- 

gcsting that they  were not used as cookin:! 
vessels.  Some slerds were used as scl-apers, and 
bowl  rims are  1~el~ltively COTIIIHOT~. suggcstlng the 
sherds  could have been scoops. Bowl sherds 
were ~-ecycled hctwcctl ctmponents  on  the satne 
site and they may have  moved across  the land- 
scape as raw material  and tool sources.  The lack 
of varicty in the vessel forms  combined with low 
sooting frequency  suggcst sherds  were  tools  and 
not containers associated  with domestic  activities, 
such as would havc  been  used to  support  over- 
night or seasonal fieldhouses. 

The  Classic  period  conlponcnts rrorn OAS 
sites LA  98688. I ,  1,A 98688.2,  LA  98688.3, 
and I,A 84759.2 and SAC  sites LA 847x3  and 
LA 84785, have  pottery  assemblages of decorat- 
ed  jars  and  bowls and utility  jars. ‘The assem- 
blages  are  similar 10 asscrnhlages recovered  from 
fieldhouses alo~lg  the Chja del Rio  (Snead 1995) 
and at C‘ochili Reservoir (Biella 1979). The snlall 
assenlblagc from LA  84759.2  retlects a single 
occupation  with a domestic  component.  The  LA 
98688 components  are accurnulations from 
multiple  occupations between A.D.  1400  and 
1450. LA X4783  arid L A  84785  are primarily 
tnultiple occupation sitcs  dating  betweell A .  I ) .  
1350 and 1600. Classic period village  assemblag- 
es display 21 similar vcssel form  assemblage  to 
the snlall site  asscrnblages.  With the  advent o f  
glaze-paint  pottery.  decorated jars were  produced 
and they appear on the landscape  at the small 
sitcs. Scvcn of the 22 vessels  idcnlificd frotn L A  
98688 and  five of six vcsscls from  LA  84759 
displayed  primary  function use wear or post- 
firing  modification.  This high  frequency o f  use 
wear suggests intensive  use of pottery and the 
transport of used pottery from village sitcs  to  the 
field,  The use wear and post-firing rnodificatiorl 
suggest  planned  technological organization in 
support o f  domeslic  activities.  These  Classic 
period  assemblages are  similar  to  fieldhouses 
excavated  at Cochiti Keservoir (Biella  1979). 
These  sites  had vessel form  asscmblagcs of 
decorated bowls  and jars and Lltility ware  jars. 
Sherd frequencies  were low, such as is evident 
of LA 84759.2,  but vessel fo rms were diverse. 
Similarities  between  the L,A 98688.2 and LA 
84759.2 and the Cochiti  Reservoir  fieldhouscs 
are  strong  enough  to classify the OAS sites as 
fieldhouses. 

Chipped stone  debris and tools  were  the most 



abundant artifact type  found i n  the Las Campanas 
area.  From the Pueblo period components,  an 
average of 63 chipped  stone  altifacts  was recov- 
ered or  recorded. Material procurement,  core 
reduction, and tool production  debris  combine 
with discarded  formal and  expedient tools  to 
provide a record o f  some of the  site  or compo- 
nent activities.  The  chipped  stone  site and OAS 
synthetic  analyses  demonstrate  that  the patterns 
are rarely  clear-cut and that considerable mixing 
of reduction  strategies and tool use and discarded 
occurred at Pueblo  period  sites.  Even with the 
mixing  of  deposits  from  reuse  or  multiple occu- 
pation,  chipped  stonc  distributions can be used to 
rcfinc  site  or  component  function. 

The  chipped  stone data from  the OAS and 
SAC excavations have been colnbirled into a 
Pueblo period data  set. All but one  site  or  coni- 
ponent were included in the correlation matrix 
already shown  in  Table 14.3. LA  98688.2 was 
excluded because it has an unusually  high fre- 
quency of sherds  and  lithics. OAS data  were 
reworked  to fit the  SAC  analysis reduction 
categories.  Tools  were  the combined total of 
formal  and  expedient  tools identified on a com- 
ponent.  Combining  the  two tool  classes obscures 
some of the variability  that might  lead  to  further 
subclasses of site  types,  but  allowed identifica- 
tion of  strong  patterns resulting from high tool 
counts  relative to other artifact  classes. The 
chipped  stone classes  examined  were primary, 
decortication  secondary,  secondary,  and biface 
thinning  flakes.  angular  debris,  cores,  tools,  and 
all chipped  stone. 

The  correlation  matrix data provide support 
for  the  pattern  observed in the correspondence 
analysis  plot (see Fig. 14.5). There  are  strong 
linear relationships bctwccn  artifact  classes that 
result from  similar  stages of core reduction or 
t o o l  pl-oduction.  Material procurement  or early 
stage core reduction is represented by primary 
and decortication  flakes and cores.  Primary and 
decortication  flakes  have a Pearson’s  r of .87. 
Primary  flakes and cores  have a Pearson’s  r of 
.86. Cores  and  decortication  flakes have  a 
Pearson’s r of .87. These values  indicate that 
primary and  decortication  flakes  and  cores 
increase in a linear fashion, so that  as core 
counts increase so do  primary  and decortication 
flakes.  This pattern is consistent  with an empha- 
sis on material procurement and core reduction 
such  as would he expected from a quarry or 
lithic  procuremcnt  site.  Quarry  and lithic pro- 
curement  sites  should  have  higher  proportions of 
primary  and  decortication  flakes relative to 

secondary flakes  and  angular  debris. 
Material procurement  and  early  stage corc 

reduction debris  always  occur  with  late  stage 
core reduction debris, and  usually  with a few 
tools.  Sites  cannot hc identified as material 
procurement locations  based only on primary and 
decortication flake counts, hut should  be  exam- 
ined rclativc to secondary t’lakes and  angular 
debris. A  reduction  index o f  total primary  and 
decorticatioll flakes  divided by total sccondary 
flakes  and  angular  debris  provides a mcasurc o f  
early and late stage  reduction.  Figure  14.9  shows 
the  reduction  index plotted against total  chipped 
stone  counts  for X’ueblo period sites and  compo- 
nents minus LA 98688.2. An inverse  relationship 
is  shown  between  chipped  stone  counts  and  the 
reduction  index. As the  chipped  stone  count 
decreases,  the  reduction  index favors a greater 
proportion of carly stage reduction debris.  There 
are no clear breaks  suggesting a natural progres- 
sion that  results  in lower  proportions of early 
stage reduction debris as reduction progresses. 
Seven sites have a reduction index  of 1.4  or 
greater.  These  sites  are  the  best  possibilities  for 
lithic  procurement  areas,  four  sites  have  hearths 
suggesting  mixed activities.  The  three sites with 
the highest chipped  stone  count  and  early  stage 
reduction  focus are separated by I .6 km ( I  mi) 
along the Arroyo  de 10s Fri.joles (LA  85606), 
near  the headwater of a primary  tributary of the 
Arroyo  de 10s Frijoles  (LA 85544), and a pl-ima- 
ry tributary of the  Arroyo Calahasas (LA 
85008).  This spatial distribution suggests that 
raw material concentrations  wcrc spread out.  The 
srr~aller assemblages  with a 1.4 or  greater reduc- 
tion index may represent incidental procurement 
areas retlecting the  wide, hut low frequency 
distribution of raw materials. Two  sites,  LA 
84784 and LA 84785, are  primarily  Classic or 
carly Historic period sites  with relatively low 
chipped stone  counts and 1X and 122 sherds, 
respectively. Rather than  material procurement 
sites, these m y  be  camp  sites  along  travel  routes 
or logistical gathering  sites. Casual  reduction of 
raw materials during a brief occupation  would 
produce low accumulation of reduction  debris. 
Overnight stays are suggested  by the presence of 
decorated  and utility  wares and  one  or  more 
hearths. 

Mixed reduction  strategies are indicated by 
sites or cornponcnts  with reduction  indiccs 
between 0.51 and I .39. These 28 conlponents 
represent 50 percent of the total components  and 
are widely distributed.  The  majority of the  sites 
or components  are  located  near  the  Arroyo 
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Figure 14.9. Pueblo period reduction indexand chipped stone count. 

Calabasas or  Arroyo  de 10s Frijoles. Proxirnity 
t o  and location on slopes  above the major drain- 
ages suggest exposed raw  material sourccs 
during the A.D. 1050 to  1600  period.  This  site 
distribution  corresponds with the highest  concen- 
tration o f  undated sites, which cluster near the 
lmjor  drainages.  There i s ,  however,  one  outlying 
cluster along an east-west tributary of Caliada 
Ancha.  Mixed  reduction components  have  sherd 
counts  ranging  from 1 to 318, although the 
majority of the components with 1 0  or  more 
sherds  are in the west portion of the project  area 
above  the  Arroyo Calabasas and along the  tribu- 
taries of Cafiada Ancha.  Two  sites, LA 98690 
and I A  86150, each  have at least four spatial 
components,  and a majority have hearths.  The 
chipped stone  counts  from these  components al-e 
low,  suggesting  importation of reduced raw 
material in supporl o f  foraging  or collecting 
activities.  Mixed reduction components reflect a 
full range  of  occupation history. Single occupa- 
h T l S  are represented by the  low frequency 
chipped  stone assemblages that have hearths  and 
ceramics.  Multiple  occupations result in in- 
creased chippcd  stone  counts, not  necessarily 
more  sherds,  and  the  sites may cover a large 

area. 
Late  stage reduction  strategy is represented 

by 21 sites and  components with  reduction index 
values of .OS or  lower.  These  assemblages  have 
ratios of at least 2 to I noncortical  to  cortical 
debris.  Only three sites  occur east o f  the Arroyo 
Calabasas and  none were along the  Arroyo de 10s 
Frijoles.  Sherd  counts associated  with  lhese 
assernblagcs  tend to  be  low except for a kiln  site, 
LA 86159.1, the  LA 98690  colnponents,  and  LA 
98688.2.  LA  98688.2  was a mixed  component 
site  with predominantly  Classic  period  materials. 
The  intensive  core  reduction at LA  98688. I is 
attributed  to repeated occupations and reuse  of 
previously  deposited materials. In other  words, 
the  site was the raw material source.  Other 
components with low sherd  counts may be 
foraging sites  with artifact  assemblages reflecting 
increased  distance fro111 the village and  the 
primary raw material sources.  Ilunting  sites  have 
the lowest  reduction  index valucs.  This  pattern  is 
especially  illustrated by LA 861 49 and  LA 
84753.  These sites had high proporLions of 
noncorlical debris,  unusually high counts o f  
biface thinning  flakes,  and  LA  84753 had the 
highest tool to debris ratio of any Las  Campanas 
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site. 
Pueblo period site  function is difficult to 

assign. Sites  consisting ofhcarths associatcd with 
mixed  reduction  strategy  assemblages are widely 
distributed  across  the pro.ject area.  The  more 
generalized  site distribution  overlaps with areas 
dominated by early  and late  reduction  stage 
assemblages. l h e  chipped  stone assemblages 
reflect a continuum  of raw  material procurement, 
reduction,  and use that  could on ly  result  from 
broad-based and relatively long-term  exploita- 
tion.  The raw material  procurement sites are 
lnostly  located along  the  major  drainages, but 
even they evidence  multiple activities. Mixed 
reduction  strategy sites  have a full  range of 
reduction  debris  and  are widely  located with 
respect to  major  drainages,  tributary systems, 
and  potential  lithic raw  material sources.  The 
only  likely fieldhouse, I,A 84759.2 (early  Classic 
period),  has a mixed reduction  strategy assern- 
blage, a diverse, but srnall pottery assemblage, is 
locatcd adjacent to the most arable land i n  the 
western pro,ject area, and is in a sheltered  loca- 
tion. No other  sitcs  show this  combination of 
attributes.  Thc late  reduction  strategy  sites  tend 
to be located  away  frorn the main  raw  material 
sources,  are increasingly farther  from the  Santa 
Fe  River  villages,  and  have  two  sites with assen- 
blages that emphasize hunting.  Other specialized 
activities  or strategies  in supporl of  long-distance 
travel or  resource  procurement  are rcprcsented 
by sites with diverse vessel forrrl assemblages 
and  chipped stone assemblages that reflect  almost 
no use  of local raw materials to intensive reduc- 
tion of raw materials left by previous  occupants. 
Although i t  has been difficult to assign one- 
dilnensional  site  types  to most  assemblages, 
differences  do  exist  that relate to  Pueblo subsis- 
tencc organization and  its relationship to the 
landscape  and biotic and geologic  resources. 

Unknown Prrind Sites nnd Components 

The  unknown period site and component assern- 
blage  has 58 cases. Forty-six  sites were  investi- 
gated by SAC and 12 sites or  components were 
studied by OAS. One of the  major  questions 
about  the unknown  sites and  components  is to 
what period  do they date'? Perhaps the  best way 
to  address  this  problem is to  compare the  techno- 
logical  and  functional data with  the  Archaic and 
Pueblo period components.  Onc  working as- 
sumption is that similarity in a suite of assem- 
blage  and  site  structural  traits may indicate a 

similar  range o f  site  activities  and  functions,  and 
by infercncc, a similar  pcriod.  The  unknown 
pcriod  cornponent data al-e brielly  presented  and 
then cornpared  with Pueblo  and  Archaic  pcriod 
component assernblages. 

Figures 14.10 and 14.11 show  Unknown 
period  sites  and  components by  reduction  index 
and size or  chipped  stone  count.  The  majority of 
the  Unknown  period  sites  cover less than 2.000 
sq m.  One general trend  for size and reduction 
index is that as reduction index  increases toward 
more cortical debris,  site size does not increase. 
A second trend i s  that the largest sites  tend to  
have mixed assemblages.  Reduction  indices 
range  between 0.51 and 1.39. ?'he majority of 
sites  fall  within this  range, which is a pattern 
similar  to  Pueblo  period  sitcs.  Reduction  index 
by chipped  stone  count  exhibits a dispersed 
distribution. Sites with  more  early  stage  debris 
(greater than 1.39) tend to  have  fewer  than 100 
chipped  stone  artifacts.  These  are  the  limited 
procurement  sites. Sites  with a mixed reduction 
assemblage (0.51 to 1.34) have the widest assern- 
blage  count  range  with  more  sites with nlore 
noncortical debris.  Core reduction  focused on 
flake production for  tools,  although some early 
stage reduction occurred.  Thcsc  sitcs  were 
probably repeatedly occupied and  each trip 
contributed small increases in  core  reduction 
debris.  Late  stage  reduction (0.5 or  lower)  is 
represented  by the  lowest  number of sites.  These 
sites exhibit a  spread similar to mixcd assem- 
blage sites, but are  dominated by sites  with  less 
than 100 chipped stone  artifacts.  These  more 
specialized  sites had partly  reduced  material 
transported to them or cobbles were  incidcntally 
procured and reduced on-site.  Generally,  the 
reduction  index to  chipped s t o ~  count  distrihu- 
tion  is  similar  to  the  Pueblo  period  sitcs,  al- 
though  the variable  ranges for  Pueblo  period 
sites tend to be greater. 

Generally, the IJnknown  period  sites  exhibit 
pattcming that is similar  to  Pueblo  period  sites. 
To filrther  test  the  visual indicators, statistical 
comparisons  were made with  ANOVA tests for 
Archaic,  Pueblo,  and  Unknown  periods,  and c h -  
square tests  were perfolmed  for  Pueblo and 
Unknown  periods. Archaic period  cornponents 
are not included in the  chi-square tests  because 
the sample size is  too small. Variables that arc 
compared  are  site  size,  chipped  stone  count,  and 
reduction index.  The null hypothesis  in  these 
tests is that there is no  significant  difference 
between periods. 

Site  or  component size reflects  the  length  and 
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type of occupation. Archaic period  components 
were  primarily residential with activities  and 
refuse  limited  to a  relatively  small area.  Pueblo 
components displayed  a wider size distribution 
range  reflecting the  more generalized  nature of 
the  occupation  pattern  and procurenlent and 
subsistence  activities.  lJnknown  period sites have 
wider size  ranges  than Pueblo  components, bul 
have a standard  error  similar to Archaic  compo- 
nents and ~nuch  lower  than  Pueblo  components 
(Unknown = 134.05; Archaic = 164.92; Pueblo 
= 304.16). This indicates  that fewer  Archaic  and 
Unknown  period sites deviate  greatly  beyond  the 
standard  deviation.  The  ANOVA test  showed 
that Archaic  and  Unknown  components were not 
significantly different,  but  both  have  significantly 
smaller areas than Pueblo  period  sites.  The wide 
range in Pueblo  componenl sizes sterns from the 
ability  to reduce Pueblo sites to srrlaller C O T I I ~ O -  
nents, which resulted in a much greater size 
range. Size is probably not a good discrirninator 
o f  time  in this asscnlblagc. 

Chipped  stone  counts showed  a  remarkable 
similarity between Pueblo and Unknown period 
sitcs and a significant difference  between them 
and Archaic  period  components  (ANOVA test 
significantly  different at  the .OS level).  This 
difference  can be  partly attributed  to sample  size 
diffcrcnces, but it is also  due  to difference  in 
occupation  pattern.  Archaic period components 
were  primarily residential occupations, while 
Pueblo  period cofnponents were  occupied daily 
or  overnight, resulting in less accu~nulatiorl of 
occupation  debris.  The linknow11  period  chipped 
stone  count  distribution is statistically  similar to 
Pueblo  period, which  was  visually  apparent in 
the  scatterplots.  The null hypothesis is rc-jected 
with a significanl  difference between  Archaic and 
Pueblo  and  linknown  period  sites. 

Reduction index showed a similar pattern. 
Pueblo  and  Unknown  period assemblages  were 
statistically similar, though  only Unknown period 
assemblages  were significantly different  from 
Archaic period assemblages (ANOVA test with 
statistically  significant  differences at the .OS 
level). Archaic period assemblages  emphasize 
late stage  reduction, while Pueblo and IJnknown 
period  sites show a more  mixed  reduction strale- 
gy.  Again,  this reflects the  difference in  residen- 
tial occupation  and  more intensive  reduction of 
raw materials  and  greater  emphasis on tool 
production.  The  Pueblo and Unknown period 
asscmblagcs rcflccl  rcpeated, brief  visits that 
would have had a wide range of requirements, 
result  in  less  intensive reduction,  and  support a 

more generalized subsistence  strategy.  Again,  the 
null hypothesis is re.jected; the Archaic  period 
assemblages are  different  from  the LJnknown 
period, and Pueblo period assemblages  are 
similar  to  both.  The  difference between Pueblo 
and lJnlu1own period  assemblages  is small and 
probably results from the broader asscrllblagc 
range that was defined by breaking Pueblo  sitcs 
i n t o  components. 

To further test the null hypothesis  of sirnilari- 
ty between Pueblo  and  Unknown  period  sitcs, 
thrce  chi-square  tcsts were conducted (Tables 
14.4 t o  14.6). They  were 2-by-3  tables with 2 
degrees of freedorn, a .05 significance  level,  and 
with  a  critical value of 5.99. The tests were for 
Pueblo and Unknown period by size,  count,  and 
reduction  index. Variables were  divided  into 
three 33 percentile f1-equency classcs. All thrce 
tests  failed to reject the null hypothesis.  There 
was no significant difference  betwccn the vari- 
able classes by period. An examination of the 
adjusted residuals show that none  of the cells 
from  the  three tests contributed  significantly  to 
the chi  value. 

Results  from the  statistical  tests strongly 
suggest that Pueblo  and  Unknown  period  sites 
rcsult  frorn  a  closely  related set  of  behaviors. 
Differences  can be  attributed  to  the  more  finely 
tuned assessment of Pueblo  period  components, 
which  also  reflects  the presence of features  and 
highly  specialized activities,  such as pottery 
firing.  Differences between Unknown  and Archa- 
ic period  components reflect thc residential 
aspect of Archaic occupation.  Unknown  period 
site  types could not  be  assigned specific  names 
or classes.  They do retlect the generalized pat- 
tern that  results from a long-tern subsistence 
pattern based 011 daily or clvcrnight visits  to  the 
pilion-juniper piedmont  for seasonally available 
resources. The range of  assemblage and  site 
sizes  and reduction  strategies  indicate this  was 
not a homogeneous set of activities,  nor  were  the 
activities so specific as to result in a  restricted 
range of assemblage characteristics. 

Summary 

Defining  site  function and type  was  far  from a 
simple  exercise.  An  examination of direct  and 
indirect evidence  revealed clear  differences 
between  Archaic  and  Pueblo  period sites  and 
close  similarities  between  Pueblo  and  lJnknown 
period  components. 

Technological data suggest that  Archaic  and 
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Table 14.4. Site or Component Size (sq rn) by Period 

Table 14.5. Site or Component Chipped Stone Count by Puriod 

COUIll 

Adjusted Residual 
Colutr~n Percentage 
Row Pel-centage 
Expccted 

Total 100 o r  more 3 - 0 9  1-49 

Pucblo 30 14 14 SX 
30.6 

24.1 24.1 51.7 
53.7 14.5  12.9 
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Table 14.6. Site or Component Reduction Index by Period 

Count Total I .40 or .50-1 -30 Less than 

ROW I'crcenlage 
C.'(.llur1111 Percentage 
Ad.justcd Rcsidual 

Expeclell greater .so 

Pueblo 48 9 37 12 
I .4 45.3 1.7 33.0 

20.7 

.8 1.2 -1 .Y 
64.3 59.7 40.0 
15.5 63 .x 

IJnkrIown 48 5 25 18 
13.6 

35.7 40.3 60.0 
10.4 5 2 .  I 31.5 

45.3 6.3 28.1 

1.9 -1.2 "8 

'rota1 106 14 62 30 
28.3 13.2 5 8 . 5  

Pueblo  period  organization  was  quite  different. 
Archaic period  technological organization fo- 
cused primarily on production and  use of expedi- 
ent  tools made from local material.  IJtilized 
debitage  was more  cotnnlon than formal tools, 
such as bifacial knives, projectile points, scrap- 
ers,  drills,  etc. Nonlocal  materials occurred as 
finished  products  and as debris  for  core reduction 
and tool reduction. I.,ocal materials occurred as 
core reduction  and  tool production  debris and 
utilized debitage, but rarcly  as forrnal tools. 
Logistically organized  forays were staged  from 
the Archaic  period  sites, but  only two sites 
appear to represent  logistical or special  activity 
locations. This  pattern  contrasts wilh the Devel- 
opmental and Coalition pcriod pattcm of short 
duration  occupations with very low accumula- 
tions of chipped slorle debris,  tools, and poltery. 
Pottery  kilns had the  highest proportion of sherds 
to  chipped  stone  and represent the  most identifi- 
able specialized  use. Different technological 
organization  is suggested by the inverse relation- 
ship belween sherds  and  chipped  stone.  The 
higher  frcquencics of sherds were mure com- 
monly  associated  with  thermal features.  The 
Classic period occupations rcflcct a third occupa- 

tion  pattern.  The technological organization  was 
geared to domestic  activities,  including  food 
storage,  processing,  and  consumption. For all 
Pueblo period components,  core reduction  and 
expedient tool use  were C O I I ~ I I ~ L  Specialized 
hunting camps were  rare.  The best example is 
the  LA 86159.2 component, which had  discarded 
formal tool fragments associated  with a shallow, 
deflated health, 

Idcr~tiricaliorl o f  spccific  activities  or resourc- 
es was rarely accomplished except on the general 
level of local lithic raw material  use and  hunting, 
gathering. foraging, or processing. Assemblage 
content  and site structure segregated  rcsidcntial 
Archaic pcriod occupations  from  Pueblo and 
Unknown period  special  activity sites.  Variability 
within  Archaic period  cnmponcnts rcflectcd 
Icngth, rate, and possibly the  season of  occupa- 
tion. Variability within  Pueblo  and  Unknown 
period sites  reflects the broad-based and loug- 
term  use of the Ialldscape by a larger  population 
during the  thirleenth arid early rourteentll centu- 
ries.  After  the  early A.D. 1400s, the  Las 
Campanas area  was  used for  logistical  farming 
(fieldhouses),  hunting  and  gathering,  and  as a 
travel route between  villages. 
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APPENDIX H 
PETROGRAPHIC ANALYSIS OF CERAMICS AND CLAY SAMPLES 

FROM LAS CAMPANAS  AND ELSEWHERE IN THE SANTA FE 
AREA 

David V. Hill 

Introduction 

A Lola1 of  60 ceramic samples from ten sites in 
the Las Campanas area were examined by pctro- 
graphic analysis. ‘The ceramic samples fall into 
two groups. One group consists cxclusively of 
Santa Fe Hlack-on-white frotn eight different 
sites, two of which  possessed prehistoric pottery- 
firing features. These sites included LA 84793, 
LA 86134, LA 84150, T2A 86155, LA 86156. 
LA 85 159. L A  98680, and LA 98690. The other 
groups were derived ti-om sites in the same area 
where, based on the ceramics present, the major 
period of occurrence was during the Pueblo IV 
period. These two sites were L A  84759 and LA 
98688. 

Two slightly different research programs 
were conducted for each  of  the  two groups. In 
the case  of Santa Fe Black-on-white, petrograph- 
ic analysis was oriented towards providing 
detailed characterizations of the ccramic pastes 
and comparing the samples within and  between 
the sites. 

In addition to the ceramics, six  clay  samples 
were examined from  the Culcbra Lake forma- 
tion. Analysis was undertaken to see if this clay- 
rich deposit could have served as a source of  raw 
material for prehistoric potters in the Santa Fe 
area through the examination of natural inclu- 
sions in the clay and comparison with  the  sam- 
ples of Santa Fe Black-on-white. 

Ceramics from the two Pueblo IV sites were 
examined lo identify the sources of those ceram- 
ics  based on previous ceramic petrographic work 
i n  north-central New Mexico and the extant 
geological literature. Based on this source infor- 
mati.on, the origins of the populations that uti- 
lized the Lds Campanas area could be inferred. 

Methodology 

The ceramics and  clay samples were analyzed by 
the author using a Nikon Optiphot-2 petrographic 

microscope. The sizes of natural inclusions and 
tempering agents were described in tenns of lhe 
Wentworth Scale. a standard method for charac- 
terizing particle sizes. These sizes were derived 
from measuring a series of grains using a gradu- 
ated renticle built into one of the microscope’s 
optics, The percentages of inclusions i n  un- 
tempered ceramics were estimated using compar- 
ative charts (Matthew et al. I991 ; Terry and 
Chilingar 1955). 

Analysis was corducted by first going 
through the total ceramic collection and generat- 
ing a brief description of  each o f  the shcrds. A 
second  phase created classification groups based 
on the sinlilarity of the paste and temper between 
sherds. This process also allowed for the e x m i -  
nation of the variability within  each grouping. 
Additional comments about the composition of 
individual sherds were made at this time. A third 
phase  compared the samples of S a m  Fe Rlack- 
on-white to samples of clays collected from the 
Culebra Lake formation. Prior to thin-secticming, 
the clay samples were fired to 900 degrees C to 
stabilize them. 

Santa Fe Black-on-White 

Santa Fe Rlack-on-white was examined from LA 
84793 ( I  sherd), LA 86134 ( I  sherd), TdA 86150 
(7 sherds), LA 86155 (1 sherd), LA X6156 (1 
sherd), LA 86159 (5 sherds), LA 08680 ( 1  
sherd), and  LA 98690 (14 sherds). I n  addition, 
two sherds of undifferentiated white ware with 
pastes similar to the Santa Fe Black-on-white 
were also examined petrographically. One white 
ware sherd came from LA 861 50 and  the other 
from LA 86159. 

The paste of the Santa Fe Black-on-white 
sherds from these eight sites was remarkably 
uniform. None of the sherds contained an added 
tempering agent. However, differences in the 
amount and types of natural inclusions i n  the 
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Table 1.1. Paste Grouping of Santa Fe Black-on-white from Las Campanas 

32, 3 3 .  34. 36. 37, 

ceramic  werc used to define  two broad  compo- 
sitional groups  and  three  singular specimens 
(Table I. I ) .  

The largest of the  two  groups  (Group 1) was 
identified by the abundance of fine to very fine 
sand constituting  between 30 and 40 percent of 
the  clay  matrix. Occasional  medium-sized  sand 
grains,  and less commonly rock fragments,  are 
present in  these sherds.  Quartz was the  dominant 
mineral observed  in these  specimens. The  quartz 
grains  oftcn display undulose extinction  indicat- 
ing the  grains  intrusive  igneous  or  metamorphic 
origin.  Feldspars  are  also  present, predominately 
orthoclase  and plagioclase. These  feldspars  are 
usually  altered t o  sericite  and clay  minerals. Also 
present  are  fine laths of  green  or  brown pleo- 
chroic  hornblende. Finc books of brown  biotite 
are also present.  The  biotite has usually  been 
altered to hematite and clay rnineral making this 
material visible as black opaque  laths. Also 
present in all of the samples  were rounded clay 
pellets.  When  rock  fragments  are  present they 
consist  of  aggregate masses of quartz  and feld- 
spar, most  likely derived  from a granite. Thcse 
nonquartz  inclusions  account Tor less  than 5 
percent of  the  paste.  Sherds examined during  this 
analysis that make up this  group  include LA 
X6150 Samples 9, 10, 1 I ,  12, 14, lS, 16; LA 
X6156 Sample 18; and LA 98690 Samples 27, 
28,  29, 30, 31, 3 2 ,  33,  34, 36, 37, 38, and 39. 

The  other paste grouping  (Group 2) within 
the  Santa  Fe  Black-on-white sample is made up 
of  sherds  where the  vcry fine  and  fine sand 
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makes up less than 20 percent of  the  paste. 
These  sherds also contain mediurn-sized sand 
grains  and occasional rock  fragments that nuke  
up  only about 5 percent of the paste. Like the 
previous group,  quartz,  often  with  an  undulosc 
extinction, is the  predominant  mineral in the 
paste of these specimens. Tdike the  previous set 
of  samples,  altered  feldspars,  hornblende,  biotite, 
and rounded clay  pellets were  prescnl in limited 
arnounts in this group of specimens as well.  This 
group includes the  sherds  from  LA X4793 S a m  
ple 7; LA X61 34 Sample X: LA 86155 Sample 
17: LA 86159 Saniples I C ) ,  21. 22,  23,  24: and 
LA 98690 Samples 26 and 35 .  

Samplc 13 (Group 3 )  represents an interrncdi- 
ate between the  two  compositional  groups.  The 
very fine  to  fine sand fraction  accounts  for  about 
20 pcrcent of the  matrix.  Like the previous 
group, mcdium-sized sands  ~nalce  up less than 5 
percent of the  observed mineral grains. Brown 
biotite, hornblende, and rounded  clay pellets 
were also present  in limited  quantities. 

Sample 20 (Group 4) has a brownish  gray 
paste and  contains  around I0 percent very fine to 
fine  quartz  sand. Also present are  several  round- 
ed  siltstone  fragments that fall in the  medium- 
sized  sand range.  The most distinctive  feature  of 
this sherd is the presence of abundant  very  fine 
to  fine black  laths in about  the  same  proportions 
as the  sands.  These laths represent  brown  biotite 
that  has been altered  to  hematite  and  clay miner- 
als. 

Sample 25 (Group 5 )  has a gray paste that 



contains  about 20 perccnt  very fine  to  fine  sand. 
la rger  inclusions  are present  and  consist of a 
fcw largcr  quartz sand grains and one fragment 
each of highly  altered basalt and one of pumice. 
Glass shards from pumice vesicles were  present 
in the paste of this sherd,  but in limited  amounts. 

The  similarity in paste  color and the grada- 
tiorlal differences in the amount of inclusions 
present in  the paste of Groups 1  and 2 and 
Sample  13  suggests that  they may have been 
produced using the  same  or a geologically  related 
clay source.  Sample 20 with its abundance of 
altered  biotite may also  be  from  the  same  source 
due  to  its  otherwise  similar  color  to the sherds in 
the two  groups. 

All of the  shcrd  samples from  LA  86159, 
with the  exception  of Sample 13, belonged to 
Group 2. I,A 86159 also  produced a pottery- 
firing  feature. The single sherd  examined from 
LA 84793, the olher s ik  in  thc  area with a 
documented pottery-firing  feature.  also belonged 
to Group 2 .  With the exception of the  single 
sample  from L A  86134, sherds with Group 2 
style  pastes  occurred only in limited numbers at 
thc other  sitcs. 

Limited  petrographic study  has  been  conduct- 
ed  regarding  the  composition of Santa Fc Black- 
on-white, Regional  variability in the  paste of this 
type has been widely reported  (Hill  1995;  War- 
ren 1976).  IJntempered  Santa Fc Black-on-white 
containing very fine to fine  quartz sand  in the 
paste has  been  reported  from  Arroyo Hondo 
(Habicht-Mauche 1993). 

‘J’he single sample from 1,A 98680 containing 
volcanic  ash  rescmblcs  samples from  Arroyo 
Ilondo. Based on  the availability of volcanic ash 
within  thc Tcsuque  formation,  Santa  Fe Black- 
on-white  containing volcanic ash was thought to  
have  originated in the Espaiiola Basin (Galusha 
and  Blick 1971). 

One  characteristic  observed i n  many of the 
Santa Fe Rlack-ort-white sherds was thc complete 
or  partial  infilling  of  some  voids in the  ceramics 
with  calcium  carbonate.  Whether  this material is 
the result of prehistoric use of  the vessels for 
holding  water  or  from surface  water after  the 
vessel had been broken is unknown. 

logical Studies, was made  to collect  clay sanlples 
from  the  Culebra  Lake  formation.  This  source 
was  chosen  due  to  its size  and close proximity t o  
contemporary  sites in the  Santa Fe area.  This 
formation  is characterized by a series or varved 
clay deposits that are located within thc Rio 
Grande trench  between the Cafiada  Ancha  and 
White  Rock  Canyon, mostly on the eastern  side 
of  the present river  channel.  Thcse varved 
deposits resulted from the  seasonal  melting of a 
glacicr  during a period  when  the  Rio  Grande  had 
been blocked  by volcanic activity that resulted in 
the formation of a small lake.  These  deposits 
consist of yellowish  to  light  brown  beds  made  up 
of laminated  deposits  of  clays,  silts,  and  sands 
(Emmanuel 1967; Galusha and Blick 1971 ; 
Kelley 1948). An initial examination of thin- 
sections of six  clay  samples that  were  derived 
directly  from  the  Culebra  Lake  fomation  found 
that no mineral inclusions were  visible in any o f  
the  samples. A second  series of  samples  were 
collected from  the  slopes of the  Culebra I ~ k e  
formation.  These six samples are  described 
below. 

Submix 

The clay matrix contains only about 1 0  percent 
very fine  to fine rounded  quartz sand grains.  The 
clay contains several  types of mediun-sized 
inclusions.  Fine  books of altered  biotite  are 
present, and are  slightly less common than  thc 
quartz.  The  most  common  inclusions  are  rounded 
silty clay pellets. Also present were rnediurn to 
very coarse sized fragments  of a fine-grained 
arkosic  sandstone. 

Sample 3 

The  matrix of  this clay sample is rclatively  free 
from  inclusions.  Fine rounded quartz  and  feld- 
spar grains makc up less  than 5 percent of  the 
matrix. A few fine laths of pleochroic  green  and 
brown hornblende  were  observed.  Two  rounded 
grains  of a  volcaniclastic siltstone  were  present 
as were a few rounded clay pellets. 

Clay Samples 
Sample 4 

A field  trip by the  author and  Steven  Lakatos of 
the  Museum of New Mexico,  Office  of Archaeo- 

This sample contained an abundance  of  fine to 
very fine sand constituting between 30 and 40 



percent of the  clay  rnatrix.  Occasional  medium- 
sized  sand grains, and less commonly rock 
fragments,  are present in these sherds.  Quartz is 
the dominant mineral  observed in this  specimen. 
The  quartz  grains  often display undulose extinc- 
tion indicating the  grains  are of intrusive  igneous 
or  metamorphic  origin.  Feldspars, predominantly 
orthoclase and plagiocalse,  are  also present. 
Thew rcldspars arc usually  altered to sericite and 
clay  minerals. A few  laths of brown-green 
pleochroic  hornblende were observed. Rounded 
clay  pellets were present but  uncomnon. 

Sample 5 

This  sample is very similar  to  Sample 3. Very 
fine  to  fine  rounded  quartz  and feldspar grains 
make up  less  than 5 percent of the matrix. 
Kou~~ded  clay  pellets  were observcd.  One  granit- 
ic rock fragment  and m e  pleochroic  brown-green 
hornblende wcrc present. 

Surrplr 6 

This  sample is also relatively free  from inclu- 
sions. Very fine  to  fine  quartz  and feldspar 
rounded  sand  grains  make up less than 5 pcrcent 
o f  the clay matrix.  More roundcd  clay  pellets 
were present in  this sample than those described 
previously. Several granitic rock  fragrnents  were 
also  present. 

Sawple 8 

This  sample  contains less additional material than 
the other clay samples.  Fine  subrounded  quartz 
and  feldspar  sands  make  up less  than 5 percent 
of  the  matrix. A few rounded clay pellets  were 
also observed. 

All o f  these sarrlples contained  the  same 
minerals  that were observed  in  the  two  major 
compositional  groups  and in Samples 13 and 20. 
Sample 4 from the Culebra  Lake  formation most 
closely  resembles  the amount of very fine  to  fine 
quartz,  the  amount of larger  quartz  grains,  and 
the  trace  minerals and clay  pellets  found in the 
larger cornposition group  of  Santa  Fe Black-on- 
white. I t  is suggested that the Culebra Lake 
rormation served as the  source  for at least this 
compositional group of Santa Fe Black-on-white 
sherds. 

Discussion of Santa Fe Black-on-White 

The  two  petrographic composiLiona1 groups  differ 
from  one  another only in  the amount of very  fine 
to fine sand in a matrix of very similar  clays. 
Ilowever, these two paste groups are found 
ahnost exclusively  in  different sites. It IS likely 
that at  least  some of the shcrds  from LA X6159 
and  the possibly the sherd from LA 84793  were 
produced there or used the same  clay  source. 
The  difference between  the two cerarnic compo- 
sitional groups indicates that while hoth could 
have been made using  the same  source  clay.  the 
clay sourcc was variable. 

Given  the size and sedelllentological history 
of  the  Culebra  Lake  formation, it is possible that 
ceramics  from  the  second  group  and  Samples 13 
and 20 were also  made  from  these  clays as well. 
However, additional petrographic and  chemical 
analysis of both  Santa Fe Black-on-white and 
clay samples would be necessary to  provide 
stronger  evidence  for  the use of the  Culebra 
Lake clays for  the  production of Santa Fc Black- 
on-white. 

Pueblo IV Ceramic Assemblages 

Ceramics  from  two  sites, LA 847.59 and T A  
98688, were  also  examined.  These  sites were 
occupied  during  the J’ueblo TV period.  Previous 
petrographic  studies conducted  in north-central 
New  Mexico  have  delineated  the  sources o f  
many of the  ceramics recovered  within that arca. 
Comparison of the results of the current  analysis 
with  previous data  will be used to  indicate  the 
sources of vessels from these two  sitcs. 

LA 84759 

Sample 1. Biscuit R. The  paste of this sherd is 
a  uniform  yellowish  gray color. A few  fine  to 
medium-sized  individual grains of sanidine  and a 
single  microcline were  natural constituents of the 
ceramic clay. These  feldspars  are  slightly  kaoli- 
nized.  These  grains  range  from  subrounded  to 
rounded in shape. 

The paste is abundantly tempered with 
crushed glassy pumice.  Abundant  vesiclcs  and 
vesicle fragments are present  in  the  paste of the 
sherd. 
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Samplc 2. Glaze/Red-Matte Red. The paste of 
this sherd  is a brownish red mottled  with a 
lighter tan color.  Outside of a few fine subang- 
ular black opaque  spots, the  paste is relatively 
free  from  inclusions. 

The paste is tempered using  crushed  grayish 
rhyolitic  tuff.  The  groundmass of the tufr  ranges 
from  cryptocrystalline  to rnicrocrystallinc. Some 
tuff fragments display  evidence of compaction. 
The tuff matrix  contains  sparse  fine  dark  opaque 
inclusions. A few  tuff fragments  contain  porphy- 
ritic  sanidine.  This  sanidine  appears  fresh  to 
slightly kaolinized. Tsolated angular  grains  of 
sanidine  and a  few fragments of volcanic quartz 
are  also present in the paste and may also have 
been derived  from the tuff. The tuff  fragments 
and isolated  mineral grains  range in size from 
medium  to very coarse. 

Sample 3. Biscuit B. The paste of this  sherd is 
a  light brown  color.  The  paste  contains a moder- 
ate  amount  of silt-sized to  fine  flakes  of reddish 
brOWTl biotite. Also present in the  paste, in a 
proportion  similar  to  the biotite. are isolated fine 
rounded  quartz  and  altered feldspar grains.  These 
isolated grains  are  subrounded  to  rounded. 

The  parent vessel was  tenlpered  using 
crushed  glassy  pumice.  Fragmcnts of vesicles 
were  abundant in the  paste of this sherd. 

Sample 4. Wiyo Black-on-white. The paste of 
this sherd superficially  resembles  that of Sample 
3 .  The paste of the  sherd is a tannish  brown. 
However,  the paste of the  current  specimen, 
while containing  fine isolated quartz  and feldspar 
grains, lacks thc biotite s o  conmon in the previ- 
ous  specimen.  Only a few fine flakes of biotite 
were present in the  paste of this sample. 

The  paste was tempered using crushed glassy 
pumice. Vesicle fragmcnts were common in this 
specimen. 

Sample 5. Undifferentiated White Ware. The 
paste of this  sample  is  grayish  brown.  The paste 
is not tempered, but does  contain silt-sized to 
nledium  isolated  mineral grains.  These inclusions 
constitute between 10 and 20 percent of the 
paste.  These  grains  are  suhangular  to  rounded i n  
shape.  Quartz and feldspar nuke  up the majority 
of these grains.  The  feldspars are altered to 
sericite and  clay minerals making  identification 
equivocal,  but a few grains of andesine plagio- 
clase could  be  discerned. A few fine flakes of 
reddish brown biotite are  present. Also  present 
are a few  rounded silty  pellets  representing 

natural inclusions in the source  clay. A few fine 
black opaque  fragments  are  also  present,  these 
particles  probably  represent  highly  altcred  bio- 
tite. 

Sample 6. Sapawe Micaceous. The paste o f  this 
s h e d  is a very dark  brown.  Due  to  the  abun- 
dance of temper  the presence of natural  inclu- 
sions could  not bc determined. 

The paste  was  abundantly tempel-ed using 
crushed granitc.  The rock fragments  range from 
coarse  to  very  coarse in size.  Judging from thc 
inequigranular  nature of rock  fragments,  the 
parent source  probably  had a porphyritic  texture. 
One  rock  fragment  displays  granophyric  texture. 
Xn general,  the  feldspars  appear  fresh.  however 
some of the plagioclase and  orthoclase  are  slight- 
ly  altered to  sericite and  clay minerals  usually 
along  twinning larnellae. Some  microcline is 
present, but only in  a  few  rock fragrnents. 
Quartz is present and  often  displays  undulose 
extinction. Mica  in  the form of brown  biotite and 
muscovite  are present in most larger rock trag- 
ments  and  as  isolated books  within  the pasre. 

LA 98688 

Sample 40. Glaze/Yellow-Cream and Red 
Matte Paint. The paste of this sherd  is a light 
grayish  brown.  Due  to  the  abundance of temper, 
naturally occurring  inclusions  found in the  paste 
could not be  recognized. 

The  paste  of  this  sherd was  tempered  using 
crushed  augite latite. The groundmass of ihc  rock 
consisted of laths of plagioclase  ranging in 
composition  between  oligoclase  and  andesine. 
The plagioclase is usually kaolinizcd. Due to the 
reduction of the  parent rock fragments  during 
their  preparation  for  temper,  identification of the 
texture of the  parent  rock  is  equivocal.  The 
texture of the rock fragments  appears to  have 
been variable.  Textures  observed in the largcr 
rock fragments  were subhedral granular  and 
trachytic.  Also present  in the  rock  fragments 
were black opaque  ferromanganese  cubes.  The 
rock  fragments  wound these cubes  are  usually 
stained a dark  brownish red. A few o f  the rock 
fragments  also contained  laths of pleochroic  blue 
or yellow-pink augite.  Augite  is  more  common in 
isolated rnincral grains. A few  isolated grains  of 
pleochroic  green-brown  hornblende  and  quartz 
were also present. The quart;! displays  undulose 
extinction.  The  rock  fragments  and  isolated 
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mineral grains  range in size  from  medium to 
very coarse  grained. 

Sample 41. Undifferentiated Glaze on Yel- 
low/Cream. The  paste of this  sherd is a tannish 
red mottled with  abundant red spots.  These  spots 
represent  alteration of iron-rich minerals present 
in the  clay, most likely  biotite or highly  altered 
fragments of fine-grained basalt. It is likely that 
some basalt  was  present in the source clay due  to 
the  high  degree  of  alteration  observed in  some of 
the  fine-grained  fragments. 

The parent vessel was  tempered  using 
crushed basalt.  These rock fragments  range  in 
size from  medium  to coarse-grained. The basalt 
is equigranular  and  fine-grained.  The basalt is 
made  up primarily of  laths of andesine  plagio- 
clase. Contained interstitially within  the plagio- 
clase laths  are  augite, pale reddish  brown glass, 
and occasional ferromanganese  cubes. A few 
basalt fragments  also contain iddingsite, possibly 
the  product of  the  alteration of olivine. A few 
fragments of a trachyitic basalt were  observed. 

Also present in the sherd are  fragments of 
light  gray  tuff.  The tuff fragments  are nearly  as 
common  in  the paste  as the  basalt.  The tuff  has 
a cryptocrystalline  groundmass  and contains fine 
porphyritic plagioclase. Sanidine  and  augite  are 
present as isolated  mineral grains. 

Sample 42. Wiyo Mack-on-white. 'I'he paste of 
this  sample  is a  light  tannish gray. A few round- 
ed silty pellets that appear [o be natural  inclu- 
sions in  the source  clay  were  observed. These 
pellets range  from  coarse  to very coarse i n  size. 

The  paste o f  this  shcrd was abundantly 
terrlpered using crushed  pumice.  Fragments with 
the typical wine glass shape of broken  glass 
vesicles were  commonly  observed. 

Sample 43. Plain Polished Gray. The paste of 
this  sherd  strongly resembled the paste of Group 
1 of thc Santa Fc Black-on-white samples.  The 
paste of the  sherd  was a brownish  gray  color. A 
few rounded pellets  were observed in the paste. 
This  paste was  not tempered  but contained fine 
to very fine sand  constituting  between 30 and 40 
percent of the clay matrix.  Quartz was the 
dominant mineral observed in the sand. Some of 
the quartz  grains display undulose  extinction. 

Sample 44. Undifferentiated  White 
Ware/Organic Pigment. The paste of this  sherd 
is a light yellowish gray. A few fine  rounded 
quartz  grains and a single fragment of an arkosic 

sandstone are  present as natural inclusions i n  the 
paste. Very coarse sized rounded clay pellets Ihat 
are  virtually  the same color as the paste are  also 
present as natural inclusions. 

The sherd contains very abundant  fragments 
of glassy  pumice. These  transparent  to  grayish 
glass shards  often display the  characteristic  "wine 
glass"  shape of vesicle fragments. 

Sample 45. Undifferentiated Whitc Warc. l h e  
paste of this  sherd is a light  yellowish  brown. 
Like  Sample 44, this s h e d  also contains  fine 
rounded  quartz  grains.  These  grains  are  more 
comnon  in  the  present  sample.  Also  present in 
the paste are  abundant fine to medium-sized 
fragments  of  devitrified tuff and  pumice vesicles. 
It is possible that this sample was made  frorn 
clays containing these materials  rather than their 
being additions to the ceramic  paste. 

Sample 46. Biscuit A. The paste of this  sherd  is 
a light  gray  color.  The  suite  of  inclusions ob- 
served in the present  sample  are  similar  to  those 
observed in Sample 45. Their  was a much  great- 
er  amount of devitrified tuff and glassy pumice 
fragments in this sample  than in Sample 45. 

Sample 47. Undifferentiated Glaze Poly- 
chrome. The paste o f  this sherd  is a yellowish 
tan.  Abundant  rounded silty pellets that do not 
contrast with  the  paste are present in the paste as 
well.  Also present in  the paste are  amorphous 
reddish to black opaque very fine to  niedium- 
sized  inclusions. This material probably  repre- 
sents  highly  altered biotite. 

The paste of the  sherd  contains  abundant  fine 
to mediurn-sized  isolated mineral  grains  and a 
few rock  fragments of crushed  hornblende  latite. 
The most common  mineral i s  an andesine  plagio- 
clase. The plagioclase appears  fresh.  Plagioclase 
also  occurs in the few rock fragments as the 
porphyritic mineral in a light  gray  cryptocrystal- 
line  groundmass.  The next  most common  mineral 
in  the  sherd is brown  hornblende.  Brown  horn- 
blende  is also present in the  matrix of one o f  the 
rock fragments  containing  plagioclasc. A few 
laths of blue-green augite are also present in the 
paste. 

Sample 48. Glaze Red and WhitelGray Un- 
painted. The paste of  this  sherd  is a light  gray- 
ish brown.  Due  to  the  abundance of temper, any 
natural inclusions in the paste could  not  be 
discerned. 

The  paste of this  sherd was  tempered  using 
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crushed fine-grained basalt and resembles the 
material observed  in Sample 41.  The basalt 
consists  primarily of andesine  plagioclase. The 
basall displays an intergranular  texture  and 
conlains  augite, pale brownish glass and  ferro- 
manganese.  The rock fragments  range in size 
from  medium  to very coarse. 

Sample 49. Glazc Ycllow/Cream Unpainted. 
The paste of  this  sample  is a light  gray  color. 
Coarse  to very coarse sized  rounded opaque  silty 
pellets are  co~lunon in the paste of this sample. 
‘I‘hese pellets  are very similar in color  and 
texture  to  the  untenlpered clay of the  sherd. A 
few dark  gray  to black  silty inclusions  are also 
present. 

The  tempering  agent in this  sherd  strongly 
resembles that of Sample 47. The paste of the 
sherd  contains  abundant  fine  to lnedium sized 
isolated mineral  grains  and a few rock frag- 
ments. The  most  conmlon nlineral is an andesine 
plagioclase. The plagioclase appears fresh. A 
few of  the plagioclase laths  appear  to be compo- 
sitionally zoned. Plagioclase also occurs in the 
few rock rragnlcnts  as  the porphyritic mineral in 
a  light gray  cryptocrystalline  groundmass.  The 
next  most common mineral in the  sherd  is  brown 
hornblende.  Brown  hornblende is also present in 
the  matrix of several of  the rock fragments 
containing  plagioclase.  Like Sample 47,  laths of 
blue-green augite  are  also present  in the paste. 
However, there appears  to  be  slightly  more 
augite  in  this  sample  than  in Sample 47. 

Sample 50. Plain Polished Gray. The paste of 
this  sherd is a light  gray. N o  added tempering 
material could be discerned in the  paste o f  this 
sherd.  The  paste  docs contain  silt-sized to  fine 
black opaque  spots and quartz  grains  giving a 
“salt and pepper”  appearance  to  the paste. A few 
coarse-sized rounded silty clay inclusions were 
also  observed. Also present in the paste are a 
few weathered  shards of glassy  pumice. A few 
voids  are  present in the paste  that arc surrounded 
by carbonaceous  halos.  Thcsc  voids probably 
reflect colnbustion of organic  matter naturally 
present in the  source  clay. 

Sample 51. Glaze on Yellow/Cream. The paste 
of this sherd is brownish gray.  Due  to the abun- 
dance of temper, natural inclusions could  not  be 
distinguishcd. 

The paste of this sherd  contained crushed 
augite  latitc.  The paste and temper of this  sherd 
strongly rcscrnble Sample 40, 

Sample 52. Plain Polished Brown. The  paste of 
this  sherd  is a golden  brown.  Numerous silt-sized 
black  opaque  grains  are  present in the  paste. 
Fine plagioclase laths  are  also  present in the 
paste.  This material is most  likely derived  from 
the  tempering agent, a crushed  basalt or diabase. 
The size of the basalt temper  particles l-anges 
frorn  medium to very coarse. 

The basalt has a subophitic  texlurc in which 
some of the plagioclase laths  are  partially  or 
completely embedded in larger  augite  crystals. 
Also present in manv o f  the basalt fragrnents was 
olivine.  This  olivine was usually  altered  to 
iddingsite. Occasional ferro-manganese  cubes 
were  also present  in the basalt  rragrncnts. 

Sample 53. Glaze-on-Yellow/Crearn. Although 
the paste is a  light brownish  gray,  the paste and 
temper  strongly rescmble that of Sample 40. 
Like  Sample  40,  this sherd was  tempered using 
crushed  augite latite. 

Sample 54. Undifferentiated Glaze-on- 
White/Gray. The paste of this  sherd is a reddish 
brown  color.  Due  to  the  abundance o r  lempcr, 
any  naturally occurring  inclusions  could not bc 
distinguished.  The paste of this shcrd contained 
crushed  augite latite like that observed i n  the 
previous  specimen. 

Sample 55. Undifferentiated Glaze-on- 
White/Gray. The paste of  this  sherd  is a  light 
reddish  tan.  Numerous  roundcd silty inclusions 
are present  in  the paste.  The paste and  temper of 
this sherd. a hornblende  latite,  are  virtually 
identical to that observed i n  Sample  47. 

Sample 56. Glaze-on-Yellow/Cream. The  paste 
of this sherd  is a dark  gray.  Due  to  the  ahun- 
dance of  temper, natural inclusions could not be 
distinguished. 

Thc  paste of this sherd was tempered  using 
crushed  augite  latite. While this  is the same 
tempering material round i n  Samples 40 and 53, 
rock  fragrnents  in  the  present sample  are  much 
coarser  grained  and  also  larger. Most o f  the rock 
fragments in this specimen are in the  very  coarse 
size range. 

Sample 57. Glaze-on-Yellow/Cream. The paste 
of this  sherd is a light hrownish  gray  color.  Due 
to the  abundance and wide  size  range  of  the 
inclusions  present in this sample,  the  identifica- 
tion of natural inclusions in the paste is not 
possible. A single  void  surrounded by a carbona- 
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ceous  halo was observed.  This void most  likely 
resulted  frorn the  combustion of plant  material 
that was present  in the  ceramic  clay. 

The paste of this sherd  contains  abundant 
crushed  hornblendc  latite.  The  groundmass of the 
hornblende latite is  cryptocrystalline and is 
usually clouded by alteration o f  the feldspars. 
Andesine  plagioclase and grcen-brown  horn- 
blende are contained  porphyitically  within the 
white matrix. 

More  common in the pastc  than  the rock 
fragments are isolated  mineral grains. In de- 
scending order of prominence these  mineral 
include  andesine  plagioclase,  hon~blendc,  and 
quartz.  These last three minerals  were only 
observed in trace  amounts.  The plagiocalse 
appears  fresh,  however  some of the  laths appear 
to  contain  vacuoles. Presumably  these  mineral 
grains were  derived from the crushed  rock 
temper. I n  occasional rock  fragments, the horn- 
blende has  been altered to hematite  and clay 
~ n i ~ ~ e r a l s  leaving  black opaque  areas.  Spots of 
hematite  surrounding  fine  cubes o f  ferro-manga- 
nese are present in nlost rock  fragments. 

Sarnplc 58. Glaze-on-Ydlow/Cream. The pastc 
of this  sherd is light brownish  gray. A few  voids 
are  surrounded with carbonaceous halos  formed 
by the  combustion  of the plant  nlaterials  that 
were  present in the paste during  firing. 

The  sherd  contains crushed augite latitc. This 
specimen strongly resembles the  paste of Sam- 
ples 53 and 57. 

Sample 59. Undifferentiated Organic Pigment- 
on-White. The pastc of this sherd is a  brownish 
gray and  was  tempered using crushed augite 
latite. Thc  paste and temper of this sl~erd  strong- 
ly  resembles that  of  Samples 53,  57, and 58. 

Sample 60. Glaze-on-Yellow/Creanl. The paste 
of this s h e d  is a brownish gray and  was tern- 
pered using  crushed  augite latite. The paste and 
tenlper of this sherd  strongly resembles that of 
Samples 53, 57, 58 and 59. 

Discussion 

Glaze Wares 

Samples 40, 5 1, 53, 56, and  Samples 58 through 
60 were  tempered  using  crushed  augite latite. 
This  material  was characterized by aggregates  of 

stubby anhedral laths  of  slightly kaolinized 
plagioclase along with  blue-green augite and 
cubes of ferro-manganese. 

Augite latitc outcrops  in  the  Cerrillos Hills as 
part  of the Espinosa Volcanics (Stearns 19%). 
These  outcrops  are  near  the  pueblo  of  San 
Marcos (LA 98). San Marcos  Pueblo is thought 
to have produced  glaze  ware  types A through F, 
although the pueblo  apparently  served  as the 
major  supplier of A through c1 tilaze-on-yellow 
using  augite latite for  temper  (Warren 1976, 
1979). 

Samples 47, 49, 55, and 57 were tempered 
using  crushed hornblende  latite. I n  general,  more 
isolated  mineral grains  than  rock  fragments  were 
observed  in thcse samples.  The  most  conl~non 
isolated  mineral grains  were  plagioclase  and 
brown  or blue-green hornblcnde.  Rock fragments 
have a cryptocrystalline  groundnlass and contain 
plagioclase and  porphyritic  hornblende. 

I i k e  the  augite  latite,  hornblende latite is also 
derived  from volcanic flows i n  the  Cspinosa 
volcanics (Stearns 1953). Traditionally,  the 
production  of  glaze  wares  containing  hornblende 
latite was  thought  to  havc  taken place at Torlque 
Pueblo (LA 240) (Warren 1974, 1976).  Tonque 
Pueblo  produced  glaze  ware  types A through G 
(Warren  1979).  Samples  47 and 5.5 have the pale 
orange to light  brown paste  characteristic, of 
glaze  wares produced at Tonque  (Warren 
1976:lOlB). Sample 49 has a light gray  paste 
and may have been derived  from t h i s  source  as 
well. 

Sample 57 differed  from the others i n  that the 
paste  was  a dark  gray  color arid contained  more 
abundant  silt-sized quartz  and  feldspar than the 
other  sherds  containing  hornblende  latite.  This 
sherd  contained  more isolated quartz  grains than 
did  the othcr  sherds  with  the  same  temper. San 
Crisrnbal is  thought to have  produced  hornblcnde 
latite  tempered glaze  wares with  a  sandy  paste as 
did Galisteo and San  Lazaro  pueblos  (Warren 
1976). These latter two sites produced  glaze 
wares  into the historic  period  (Warren 19x1). 
The  extensive  areas of outcrop of hornblende 
latite within the Cerrillos  Hills and vicinity 
undoubtedly contributed  to this  material  use  as 
temper at a number of settlements  (Disbrow and 
Stoll 1957; Stearns 1953). 

Samples 41 and 48 were tempered  using a 
fine-grained  basalt  with an intergranular  texture 
consisting primarily  of  plagioclase  laths  enclosing 
altered  olivine,  augite,  glass,  and some ferro- 
manganese cubes.  Intergranular basalt  was first 
recognized  by  Anna  Shepard as having a distri- 
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hution from  the  present  site of Santo Dorningo 
Pueblo to the  northern  Pajarito Plateau  (Shepard 
1942). A center o f  production  appears  to  have 
centcrcd in the San Felipe  area.  While glaze 
ware  ceramics ternpcrcd using this intergranular 
basalt were produced  with A and B style rims, 
few Glaze C or  later rim forms  wcre produced i n  
this area  (Warren  1976). 

Sample 2 was the only glaze ware  sherd 
tempered  using crushed volcanic tuff. Volcanic 
tuffs are widely distributed in  north-central  New 
Mexico (Bailey et al. 1969; Steams 1953). Glaze 
ware  vessels  tenlpered  using rhyolitic tuff  were 
likely to have hecn produced between the Cochiti 
area  and the  northern Pajarito Plateau (Warren 
1976: Shepard  1942). Tuff-tempered  glaze wares 
were  produced  through  the  entire Glaze A 
through F sequence. 

White Wuws 

The two examples  of Biscuit B fronl LA 84759 
were derived  from  different  locations. Sample I 
contains  abundant  glass  shards,  pumice,  and 
sparse isolated rounded  quartz  and feldspar 
grains in a grayish  paste. Sample  3 contains  both 
tuff fragnlents  and  glass  shards. 1,ittle petro- 
graphic study has been conducted  regarding  the 
compositional  makeup of Biscuit wares and their 
regional variability  (Habicht-Mauche  1993; 
Kidder  and  Shepard  1936:  Warren  1976). As 
mentioned  previously, volcanic  tuffs are widely 
available in the Jemez  Mountains and the 
Galisteo  Basin. 

Sanlples 4 and 42,  Wiyo Black-on-white, 
were tenlpered using crushed glassy  pumice. The 
usc o f  glassy pumice  has been reported  in  Wiyo 
Black-on-whitc from  Arroyo  Hondo  (Hahicht- 
Mauche  1993).  However,  the  sources of the 
ceramic clay  were different  for  the  two vessels. 
Sample 4 had a light tannish paste, different 
from  the  gray paste of Sample 42. Sample 42 
also contained rounded  silty  inclusions that were 
not  present in the  paste of Sample 4. Sarrlplc 44, 
an undifferentiated white  ware was also pumice 
tempered. 

Samples 5 and 43 were not tempered,  but 
containcd very fine  to  fine  quartz sands that  were 
naturally  present in the source clay. Sample 43 
strongly resemblcs that of the  sherd belonging to 
Group 1 of the Santa Ve Black-on-white. The 
paste of Satnplc 5 resembles the samples of Santa 
Fe Black-on-white belonging  to  Group 2, those 
sherds with a smaller percentage of inclusions. 

However, the paste of this  specimen is a slightly 
browner  color than the sherds in that. group. 
Sample 5 may represent  a vcsscl from [he same 
source  as the  less  sandy  paste group. but was 
fired under slightly different  conditions.  This 
sherd then represents  evidence of an  earlier 
occupation o f  the site. 

Samples 45, 46. and SO were not tempered 
but wcre madc  using clays  derived  from  tuffs. 
Based in  the differences in the  color of Ihc pasto 
these  samples were  derived  from  different  pro- 
ductive  sources. 

Miscelluneous Cerumics 

Sample 52. a plain  polished  hrown  sherd, was 
tempered  using  a crushed  suhophitic basalt. This 
type of basalt-diabase is characteristic of the Zia 
area (Kidder  and  Shepard  1936:  Warren  1976). 
Ceramics tempered with  the  characteristic basalt- 
diabase  were produced  throughout  the  glaze  ware 
sequence, but  were not widely distributed until 
the  historic  period  (Warren 1976). 

Sample 5 ,  an  undifferentiated white ware, 
bore a strong  resendhnce in terns o f  paste  color 
and  characteristics  of  the  inclusions  to  the san1- 
ples of Group 2 of the Santa Fe Rlack-on-white 
samples described  previously. It is likely that this 
sherd  represents  this earlier  ceramic  type. 

Sample 6 ,  Sapawe  Micaceous,  was tempered 
using crushed  granite.  Granites  are widely dis- 
tributed  throughout north-central New  Mexico 
including the Manzanos,  Sandias,  and  Sangre  de 
Crislos. Thc use o f  granitc  as a tempering agent 
in utility  wares is also  quite  common in these 
areas  (Habicht-Mauche  1993:  Ilill 1995: Warren 
1980). 

The  sources of the ceramics  from LA X4759 
and LA 98688 are  quite  different  from  one 
another. With the exception o f  the  granite-ten- 
pered  sherd o f  Sapawe Micaceous  and the undif- 
ferentiated  white  ware sherd  that may represent 
a local product, all of the  sherds  from  this  site 
wcre terrlpercd using volcanic pumice  or tuff or 
were made using clays that contained these 
materials. As the rllajor sources of tuff and 
pumice  arc located to  thc west and north of the 
site,  it  is suggested  that  the site  was used  by 
peoples from these areas. 

The  petrographic  sample  from LA 98688 is 
dominated by glaze  wares that were  produced 
within  the Cialisteo Basin and  from  the San 
Felipe and Zia  areas.  Only  the  white  wares on 
this site  were  produced  on  the  Pajarito  Plateau. 

Petrographic  Analysis 497 





Dart, pp. 388-403. Laboratory of Anthro- 
pology Notes No. 167. Museum of Ncw 
Mexico. Santa Fe. 

1981 A Petrographic Shdy of thc Ccramics of 
Four Historic Sites 01. Ihc Galisteo Basin, 
Ncw  Mexico. t'mrry S o u t l z ~ ~ e . r t  8(2)2-4. 
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LAS CAMPANAS PET. 

SITE NUMBER SAMPLE NUMBER 

LA 84793 7 

LA 86134 8 

LA 86150 9 

LA 86150 10 

LA 86150 11 

LA 86150 12 

LA 86150 13 

LA 86150 14 

LA 86150 15 

LA 86150 16 

LA 86155 17 

LA 8 6 1 5 6  18 

- - 
E 

1 
1 
1 
I 
1 
1 
i 
1 
1 
1 
1 
1 
I 

CERAMIC TYPE TEMPER TYPE 
I 

SANTA FE B/W 

THAN 20% FINE SAND 
NOT TEMPERED: LESS SANTA FE B/W 

THAN 20% FINE SAND 
NOT TEMPERED: LESS 

SANTA FE B/W NOT TEMPERED: 30-409 I F I N E  SAND 
I 

SANTA FE B/W NOT TEMPERED: 30 -40% 
FINE SAND 

SANTA FE B/W NOT TEMPERED: 30 -40% 
FINE SAND 

SANTA FE B/W NOT TEMPERED: 30-40% 
FINE SAND 

l UNDIFF. WHITEWARE NOT TEMPERED: 2 0 %  
F I N E  SAND 

SANTA FE B/W NOT TEMPERED: 3 0 - 4 0 %  
I FINE SAND 
, 

SANTA FE B/W NOT TEMPERED: 3 0 - 4 0 %  I FINE SAND 
I 

1 SANTA FE B/W NOT TEMPERED: 3 0 - 4 0 %  
FINE SAND 

SANTA FE B/W NOT TEMPERED: LESS 
~ THAN 2 0 %  FINE SAND 

SANTA FE B/W N O T  TEMPERED: 3 0 - 4 0 %  
I FINE SAND 



LAS CAMPANAS PETROGRAPHIC SAMPLES 

SITE NUMBER 

LA 8 6 1 5 9  

LA 8 6 1 5 9  

SAMPLE NUMBER CERAMIC TYPE  TEMPER TYPE 

1 9  NOT TEMPERED: 30-408 SANTA FE B/W 
F I N E  SAND 

I 

20 I NOT TEMPERED: 10% 
FINE SAND 

LA 86159 2 1  I UNDIFF. WHITEWARE 
~~ ~ ~~ 

NOT TEMPERED: 30-40% 
I I I FINE SAND 

LA 8 6 1 5 9  NOT TEMPERED: 30-408 SANTA FE B/W 2 2  
F I N E  SAND 

LA 8 6 1 5 9  
THAN 208 F I N E  SAND 
NOT TEMPERED: LESS SANTA FE B/W 2 3  

LA 8 6 1 5 9  

LA 98680 

LA 9 8 6 9 0  

LA 98690 

LA 98690 

LA 98690 

LA 98690  

I 24 1 SANTA FE B/W 1 NOT TEMPERED: LESS 

25 SANTA FE B/W 

26  SANTA FE B/W 

THAN 20% F I N E  SAND 

NOT TEMPERED: 2 0 %  
F I N E  SAND/ WITH 
SPARSE GLASSY PUMICE 

NOT TEMPERED: LESS 
THAN 2 0 %  FINE SAND 

27 NOT TEMPERED: 3 0 - 4 0 %  SANTA FE B/W 
F I N E  SAND 

28 NOT TEMPERED: 3 0 - 4 0 %  SANTA FE B/W 
FINE SAND 

29 NOT TEMPERED: 3 0 - 4 0 %  SANTA FE 3 / W  
F INE SAND 

30 NOT TEMPERED: 30 -40% SANTA FE B/W 
F I N E  SAND 



S I T E  NUMBER 

LA 98690 

LA 9 8 6 9 0  

LA 9 8 5 9 0  

LA 9 8 6 9 0  

~ 

LA 9 8 6 9 0  

LA 9 8 6 9 0  

LA 9 8 6 9 0  

LA 9 8 6 9 0  

LA 98690 

LA 8 4 7 5 9  

LAS CAMPANAS PETROGRAPHIC SAMPLES 

SAMPLE N " B E R  

31 

3 2  

33 
~ 

3 4  

35 

3 6  

37 

3 8  

39 

1 

CERAMIC TYPE 

SANTA  FE B/W 

SANTA F E  B/W 

SANTA FE B/W 

SANTA  FE B/W 

SANTA FE B/W 

SANTA FE B/W 

SANTA  FE B/W 

SANTA FE B/W 

SANTA FE B/W 

BISCUIT B 

TEMPER TYPE 

NOT T E M P E R E D :   3 0 - 4 0 %  
F I N E  SAND 

NOT TEMPERED: 30-40% 
FINE SAND 

NOT TEMPERED: 30-405 
F I N E  SAND 

NOT TEMPERED: 30-40% 
FINE SAND 

NOT TEMPERED:   LESS 
THAN 2 0 %  F I N E  SAND 

NOT TEMPERED: 30-405 
F I N E  SAND 

NOT T E M P E R E D :   3 0 - 4 0 %  
FINE SAND 

NOT TEMPERED: 30-40% 
F I N E  SAND 

NOT TEMPERED: 3 0 - 4 0 5  
F I N E  SAND 

ABUNDANT GLASSY 
PUMICE, w.  SPARSE 
S A N I D I N E ,  AND 
VOLCANIC  QUARTZ, 1 
L A T I T E  FRAGMENT, 1 
MICROCLINE 



r LAS CAMPANAS PETROGRAPHIC SAMPLES 

SITE NUMBER 

LA 84759 

LA 84759 

LA 84759 

LA 84759 

LA 84759 

LA 98688 

LA 90688 

LA 5 0 6 8 8  

SAMPLE NUMBER 

2 

3 

4 

5 

b 

40 

41 

42 

CERAMIC TYPE 

GLAZE/RED/MATTE RED 

~~ 

BISCUIT B 

WIYO B/W 

UNDIFF. WHITE WARE 

SAPAWE MICACEOUS 

G/YELLOW/CREAM & RED 
MATTE 

GLAZE ON 
YELLOW/CREAM UNDIFF, 

W I Y O  B/W 

TEMPER TYPE 

WELDED TUFF 
FRAGMENTS w. 
VOLCANIC QUARTZ, 
SANIDINE 

ABUNDANT GLASSY 
PUMICE, FINE ROUNDED 
QUARTZ AND BIOTITE 
IN THE CERAMIC 
SOURCE  CLAY 

GLASSY PUMICE, FINE 
QUARTZ, BIOTITE IN 
C E W I C  CLAY (PASTE 
AND TEMPER L I K E  3 w. 
LESS BIOTITE) 

NO TEMPER: CLAY 
CONTAINS MODERATELY 
WELL SORTED SANDS w. 
QUARTZ, ORTHOCLASE, 
PLAGIOCLASE, AND 
BIOTITE 

CRUSHED GRANITE IN A 
BIOTITE-RICH CLAY 

AUGITE LATITE 

BASALT 

GLASSY PUMICE 



I SITE NUMBER 

ll =A 90688 
Ii 
ll LA 90688 

LA 90688 

I LA 90688 

LA 90688 

LA 90688 

I 

LA 90688 

LA 90688 

I' 

LAS CAMPANAS PETROGRAPHIC SAMPLES 

SAMPLE NUMBER 

43 

44 

45 

48 

49 

50 

" 

51 

5 2  

5 3  

CERAMIC TYPE 

PLAIR POLISHED GRAY 

ORGANIC/WHITE 
UNDIFF. 

UNDIFF. WHITE WARE 

BISCUIT A 

GLAZE POLYCHROME 
UNDIFF. 

GLAZE RED & WHITE/ 
GRAY UNPAINTED 

GLAZE YELLOW/CREAM 
UNPAINTED 

PLAIN POLISHED GRAY 

GLAZE ON WHITE/GRAY 
UNDIFF. 

PLAIN POLISHED BROWN 

GLAZE ON 
YELLOW/CREAM 

TEMPER TYPE 

SIMILAR TO S / F  B-W 
NOT TEMPERED: 
30-408 FINE SAND 

ABUNDANT DEVITRIFIED 
TUFF/PUMICE 

NOT TEMPERED ? CLAY 
DERIVED FROM 
ALTERATION OF 
VOLCANIC ASH. 

SAME PASTE AS 45. 

HORNBLENDE LATITE 

BASALT 

HORNBLENDE LATITE 

NO TEMPER? CLAY 
DERIVED FROM ALTERED 
PUMICE 

SANDY HORNBLENDE 
LATITE 

I' 2 I A" BASALT 

AUGITE LATITE 



II I 
1 
1 
1 -I 

S I T E  NUMBER 

LA 90688 

LA 90688 

LA 90688 

LA 90688 

LA 90688 

LA 90688 

LA 90688  

LAS CAMPANAS PETROGRAPHIC SAMPLES 

SAMPLE NUMBER CERAMIC TYPE 

5 4  GLAZE ON WHITE/GRAY 
UNDIFF. 

55 GLAZE ON WHITE/GRAY 
U N D I F F .  

56 GLAZE ON 
YELLOW/CREAM 

57 GLAZE ON 
YELLOW/CREAM 

58 GLAZE ON 
YELLOW/CREAM 

59 ORGANIC/WHITE 
UNDIFF. 

60 GLAZE ON 
YELLOW/CREAN 

TEMPER TYPE 

AUGITE LATITE 

HORNBLENDE LATITE 

AUGITE LATITE 

AUGITE LATITE 

AUGITE LATITE 

AUGITE LATITE 

AUGITE LATITE 



APPENDIX I1 
THE ANALYSIS OF FAUNAL  REMAINS RECOVERED 

DURING THE LAS CAMPANAS PROJECT 

Linda S.  Mick-O’Hara 

Introduction 

Excavations undertake11 by the Ofrice o f  Archac- 
olugical Studies at the T m  Calnpanas community 
north of  Santa Fe, New Mexico, resulted i n  the 
recovery o f  69 bone fragments  from  eight of the 
sites  investigated. All sitcs had shallow  deposits 
and bone preservation was prohlcrnatic. ‘I’he 
identificalions o f  [tic faurlal remains are present- 
ed  for each sile i n  Table 11. I .  It is obvious from 
a general  consideration of Table 11.1 that the 
ma.jority o f  rcmains wcrc recovered from three 
sites with on ly  a few fragments  isolated  from the 
remaining fivc locations. An emphasis in the 
discussion of faunal materials is given to those 
sites  having  the most faunal materials hut all 
sites will be  covered. 

‘Ihe  site trealmcnl  plan (Post 1893) indicates 
that the research efforts at Las Campanas  have 
been designed t o  approach questions of terriporal 
placcrl~crlt of sites.  the structul-e o f  lhc sites 
invcsligatcd, and to interpret  site function. In the 
following rcport  on  the faunal materials,  tcmpo- 
ral placement,  site  structure, a ~ l d  site  function 
are used L o  interpret  the  small amount  of faunal 
rernains recovered. ‘I’he paucity o f  bone pre- 
cludes  the use of this  material  category in pro- 
viding insight into  site stnlcture but the h X l i O T l S  
from  which  bone was  recovered arc used to 
address  site function or locality  function  where 
possihlc. Each  site containing faunal  remains i s  
prcscnted separately.  Distributional studies  were 
clone on  three sites (LA 84758. 1,A 84759, and 
LA 84787) which produced the bulk of the 
faunal material.  The recovery  context of all 
remains are  considered  when discussing them at 
the site level  along  with their  possible intrusive 
or  cultural  deposition i n  site contexl. 

Methodology 

All Fmnal remains recovered during  the excava- 

tion phase of the projcct  wcrc  returned t o  the 
Office o f  Archacological Studies  for processing 
and analysis. ‘I’he faunal materials were dl-y 
brushed t o  renwve  dirt  from a l l  surfaces so 
muscle  attachments. other  identifiablc surface 
features,  and processing mal-ks wo~~lcl be visible 
if presenl. 

The  renuins wcrc  thcn  identified to  the most 
specific level possible  using  the  comparative 
faurlal tiialcrials housed at the Museum of New 
Mexico, Office of Archaeological Studies, Santa 
Fc, and the Museum of Southwesl  Biology, 
IJniversity of New Mexico,  Albuquerque. Tdenti- 
I‘ications were  also  aided by using guides to the 
laxonomic and element  identification o f  mammals 
and birds (Olsen 1964. 1968: Gilhcrt et al. 1985; 
Gilbert 1990). Guidcs were used only for pi-eliln- 
inary iclcntificatlon and all specimens wcrc 
speclfically compared to osteological  specimens 
for final  identification. 

Identificalion o f  all specimens included 
taxonomic IcvcI. elernent. portion, completeness, 
latei-dity,  age, and  developmental slagc. I n  
addition, cach specimen  was  assessed for any 
mlvironrncntal, animal,  or thcrmal alteration 
which m y  have bccn present.  Finally, any 
butchering marks (cuts, impacts. etc.)  (Olsen and 
Shipnlan 1988:  Fisher 194.5) wcrc llotcd along 
with any appal-enl rmdification  for  tool manufac- 
ture  or use (Scmcnov 1864; Kidder 1932). 

The  data  recorded  for these  variahlcs was 
then entered i n  a SPSS data  base and used in  the 
analysis  of the  faunal remair~s i n  this rcport. 

LA 847.58 

Survey and excavation ai LA 847% revealed two 
lithic concentrations.  Excavation disclosed the 
remains o f  an Archaic structure  and several 
hearth  areas in the southern concentration,  and 
all faunal remains  were recovered  from this area. 
The 1 X hone  fragments recovered  from excava- 
tion at T,A X4758 arc presented by taxonomic and 
elernerlt identification  in Table I I. 1 . Small h o w  



k 
Taxon 

Element 

Mammal (indet.) 
Indet. fragrnczlt 

SmaIl mammal 
Indet. frag~ncnt 

Vertebra. nfs 

Femur 

Medium mamnlnl 
Indet. fragment 

Large mammal 
Indet. fragment 

Perogrmffiu 5 

fIavercenr 
Cranial  complex 

I\'eeotoolt!u a lb ip la  
Cranial complex 

Mandible 

Scapula 

Table 11.1. Taxonomic and Element Identifications of Faunal Remains, Las Campanas 

-7"- 
LA 84758 

& 27.2 

4 



Element 

Metacarpal. nfs 

Artiodactyla 

Hummus 

( indet. ) 

Humerus 

nfs: nor further specified 



fragments (11 = 10) were  assigned to small, 
nlediulll, and  large mammal  categories on the 
b. ..‘j. . . A I \  o l  cortical tissue thickness.  One almost 
completc c1-aniLm-1 could be  identified to the 
species Perognrrthrrs ,fZavesrens (Plains pocket 
mouse), and from  the  context, probably repre- 
sents  part of a disturbed  burrow  death.  Tooth 
fragnlcnts (11 = 6) ctould hc identified to the 
order Artiodactyla (Even-toed hoofed m a ~ r m a l s ) .  
‘I’hese fragnlents could not be  refitted  but are 
probably from a single sllattered arliodactyl 
tooth.  Only a single  humerus  fragment could be 
identified to Odocoileus sp. (deer). Deer have 
been frequently sighted in the pro,ject area and 
produced  the  tooth  identified to the  Aartiodactyla 
Ordcr. Gcrlerally, the rcctovcrcd faunal rrlaterial 
indicates Ihe use of  small and largc marnrnals by 
the  site  occupants. 

Burning was noted on seven  bone  fragments 
from  the  small,  medium,  and  large mammal 
categories. Burning  was graded r‘rorrl light to 
heavy 011 four  fragnlenls arid calcined on three 
others.  The light to heavy gradation on single 
specimens suggests that some meat was probably 
roasted on the  bone  causing a graded thermal 
effect on four or‘ the hone fragments depending 
011 thc thickness of the ineat and the  length of 
time the element was exposud to heat (Buikstra 
and Swegle 1989:252; Lyman 1994:387). ‘Ihe 
prcscncc of calcined  hone i n  the assemblage 
would indicate that sonw  elements were  discard- 
ed  into an activc  fire  rcsulting in the almost 
coniplele  conlhustion  of the organic  matrix ofthe 
hone (Buikstra  and  Swegle 1989). ‘I’his primary 
discard into a fire suggests that some site  nlaintc- 
nance activities were  being pcrkmncd. 

The  distribution of the falmal remains recov- 
ered may shed somc light on site function  and 
how arlirnals were used at LA 84758. ‘I’able 11.2 
presents the faunal  assemblage from LA 84758 
by excavation unit.  Grids  7SN/91E  and 7SN/90E 
are  two units  northeast of the struclurc  (Feature 
I ) .  Thcsc  units contained  long bone fragments 
assigned to large  mamnal. along  with  a partial 
humerus  and  tooth  fragments identified as decr 
and  artiodactyl,  respectively. It is hard to intcr- 
pret this small number of bones  bul this could 
have been a discard area from  Feature I or a 
toss  zone from Features 7 or 8 (hearth arcas). 
Such door-side  dumps and toss zones have been 
described and plotted by Binford (1983). The 
two pieces of bone assigned to  medium lnammal 
and  burned black and calcined  were  located in 
the tloor fill of the  late  Archaic structure isolated 
on this  site (Feature 1) along with the pocket 

mouse craniurn  discussed earlier.  The  medium 
manma1  bone  fragments may have been  associat- 
ed with the  occupation of the structure  or,  be- 
cause o f  the shallow  depositional context.  intro- 
duced r‘rom thc ai-ea around the structure. ‘I’hese 
bulrlcd hone  fragments  were probably associaled 
with [tic occupation o f  ttlc site and with the L L ~ C  

of the structure. 
One piccc of burned small marnmal bone 

was recovered to the west of Feature 3 ( a  hearth 
area)  (Grid 90N/92E). it1 !he ~ ~ ( ~ l - l ~ l ~ l - 1 ~ t ~ l o ~ ~  
r‘eaturc concc1ILrahl at the silc.  Thc  nlhcr  thrcc 
pieces of srnall  marnrnal hone and a fragrnent of 
large rllarrlrrlal bone wcrc  recovered from  areas 
northwest and southwest of Features 10,  1 I ,  and 
12, llearth arcas [hat  predate Feature 1 at LA 
84758, Though thc srnall faunal assemblage 
precludes any uxlensivc interpretation, the bone 
rccovcred would suggest that use and  discard 
areas at LA 84758 were proximate,  indicating 
that  occupations using the  hearth areas were of 
short  duration. 

LA 54759 

This  site is located 011 a roch  ledge  and talus 
slope. Along  with the  lithic and ceramic  matcri- 
als  recovered, the site location suggests that it 
could  have been a fieldhnusc  location dating to  
the early Classic  period, though the  structure was 
not located during excavatiorl. Only eight pieces 
of bone were  recovered during the lirnited exca- 
vations under~tkcn at this site.  The  taxonomic 
and elcrncnt identifications are included i n  Table 
11.1 . The rnajority of the  bone was  small Iriarn- 
mal (n = 6 ) .  although a single  scapula  could be 
identified L o  the species Neotolrru alhigulll (white- 
throated woodrat). 

‘ h e  other two honc fragments identified 
were from the  surface o f  the s i k  and prohably 
represent  specirncns intrusive  into the  site  con- 
text.  A single  eroded  naviculocuboid r‘rorn a 
sheep or goat and  the  humerus  of a cl-ow or 
crowlike bird  were  weathered from  surface 
exposure and appear  to have been recent addi- 
tions to the site  faunal materials.  Sheep  grazed in 
this  area historically, and  various members  of  the 
crow  family  can  be  located i n  the study area 
today (Ligon 1961). These two  clcrncnts c a m  
from  the surface o f  Ihc possible  midden to the 
west and up slope  from  Feature 1. 

Tablc 11.3 presents  the  remains  recovered by 
excavation unit. OTIC  piece of burned small 



Tahlc 11.2. Faunal Hen~airw by Excavation Unit at LA 84758 

II  II II 
II 

Faunal Remains 511 



Tablc 11.3. Faunal Remains by Excavation Unit at LA 84759 

nmlmal bone was  recovered from Lcvcl 4 of an 
excavation unit  located al rhe ledge area (Grid 
139Ni9 16). ‘I’he  resL of Lhc bone was recovered 
from  the possible  midden area (Grids 146N/91E 
and 146N/Y2b) and includes the surface intrusive 
bone  just  menlioncd along  with five pieces o f  
small marlmlal bone.  Since a  scapula was idcnti- 
ficd as woodrat  and all of the  other small rnarn- 
mal bone was  recovered from the Lhc same  level, 
these other small nlanlrnal bones were probably 
parts o f  the same individual.  Their  occurrence in 
Lcvcl 1  nay also suggest that tllcsc woodrat 
remains  were also ill(.rusivc i n  the site  context. 

Any interpretation of thc faunal assemblage 
from 1.A 84759 is hampered by small sample 
sizc ant1 recovery context. M o s ~  of the  bone 
recovered during site  excavation appeal-s t o  be 
inlrusivc  with  exception of one hoTlc frorn the 
lcclgc area.  This  single specimell shows the use 
o f  small mammal species by the site  occupants 
hut 110 other inference  can  be made. 

LA 84757 

This  site is a lithic concentration dating  to the 
Late Archaic  period.  Excavalions resulted in the 
recovery of 33 pieces of bone. Table 11.1 pres- 
ents  the identifications of the specirncns by taxon 

m d  ekTmIlt and illustrates the prescncc o f  small, 
rncdiurn, and large  m;m~nal  categories at the 
site.  The  single metacarpal  assigned t o  Cnlzis sp. 
(Dog. coyotc, wolt’) was wovered  from  the 
surface of an excavation unit in Area 1 and 
appears to he intrusive t o  site  context.  The 
remainder of the  hone was recovered from 
subsurface conlcxt in excavation Area 2 and  was 
probably  associated  with  the  late Archaic  occupa- 
tion a t  this sile. 

Table 11.4 presents the taxa and elenlents 
identified at I,A 84787 by excavation unit. All 
units are frorn Area 2 ,  except Grid 1 16N/3SE, 
which contained  the canid metacarpal from Area 
1 . The majority o f  tile bone recovered  froin Area 
2 came from  contiguous  units and may represent 
sheet  trash  associated with the occupation. ‘1 ’1~  
density of hone rccnvcred per  unit is low for all 
units, except Chid 126N17hE contained h c  
partial l-enlains of at least two  prairie dogs aln11g 
with bone  that may have hccn prairie dog but 
was  reduced to the  extent that it could only be 
identified as small marnrnal. The  breakage noted 
on these specilrlens and the presence of only a 
few elements indicates that they were probably 
used  as part of the diet of the former  occupants. 
Arguments  for thc assessnlent of bone as  cultural 
versus  intrusive (Thornas I97 1 : Lyman 1994) 
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Tahle 11.4. Faunal Remains hy Excavation CJnit from LA 84787 
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Table JT.4. Continued. 
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would iTlclUdc incomplete specimens  representing 
only a few skeletal elernents of any individual, 
such as the identified prairie dog ekTTlelllS. il l  the 
cultural segrnent of the faunal assemblage, 
supporting this assessmnt.  Throughout thc  units 
excavated in Area 2 ,  small mammals,  including 
prairie  dogs,  cottontails, and jackrabbits, are the 
majority of the  assemblage (87.9 percent). ‘I’he 
two  specimens identified  as  white-throated  wood- 
rat are included  in  these cultural  remains because 
the mandible  exhibited evidence of burning. 

Burning was noted on 8 of  the 33 bones 
recovered or on 24.2 percent of the  sample. 
Burning ranged from  light  tan  to  brown  discolor- 
a t im t o  hone specimens grading  from black to 
calcined. Light tan to brown discoloration is 
noted on  bone that has roasted  while meat is still 
covering most surfaces  (Ruikstra and Swcglc 
1989). The rnandiblc of a Neototrw albigrdu 
(white-throated  woodrat)  exhibited  graded ther- 
mal discoloration f rom brown  to black and  four 
other  pieces  of srnall rnarntrnal bone with evident 
thcrnlal alteration would add support  to the use 
of small  mammals as part of the diet at LA 
84787. A single  radius fragment  assigned to 
cottontail,  one bone fragment assigned t o  rnedi- 
urn malmnal, and a single piece of large marmnal 
long how also exhibit evidence of burning.  This 
illdicates that anirrlals from all of these  body-size 
categories  were used by the site occupants, hut 
that srnall body-sized vertebrates  were  more 
readily  available and  more he:lvily utilized at this 
Archaic  period  site. 

Hayharn’s ( I  979) article  examining Archaic 
pattcnls of animal exploitation  used an opti~nal 
diet model to  explain the incrcascd use of stnaller 
game species during the Archaic  period. Using 
this rnodel the only  acceptable conclusiorl is that 
smaller species are utilized when larger, more 
preferred  specics, arc urlavailable for  exploita- 
tion.  Though this m y  explain  the  Archaic 
patterns of aninlal L W  in ~nany locations,  Archaic 
patterns of resource exploitation as a whole 
suggest  that their use of the landscape is quite 
different  from  earlier  periods. They  were using 
a 11101-e generalized pattern of resource exploita- 
lion from both rcsidential and logistical  sites. 
IJsing  this gencralized strategy, the frequency of 
small 1nammal procurcrnent  should  increase 
dra~natically j f  animals, regardless of size are 
taken on an  encounter basis.  Given the greater 
number of small  species available, their rate of 
reproduction, and the  number of offspring corn- 
pared to  larger  game  species, any gcncral  pattern 
of aninlal  use would l o o k  like a concentration on 

LA 84793 

Only one piece o f  s m l l   n ~ a n m a l  hone and a 
partial humerus assigned to  the  family Phasian- 
idae  were  recovered f~ -om this lilllic and  ceramic 
concentration (see ‘I’able 11,  I ) .  ‘The small man-  
mal bone fragnlent was recovel-ed 48 cnl  below 
present ground  surface and  could hc associated 
with the occupation of this Coalition  period  site 
suggesting the use of this  size category of 111an- 
m a l  i n  the diet.  The hircl hurnerus. however, 
came from  the site  surface  and showed  carnivore 
tooth marks indicating that this elerrlent was 
probably the result of more recent carnivore 
activity in the  area. 

LA S6159 

l‘here were two pieces o f  humcd marnrnal hone 
recovered from Fcaturc 1 (a possible  kiln) at this 
coalition  period site  (see  Table II .  I ) .  ‘I’he burw 
ing on these  specimens and their feature  associa- 
tion indicate  that they were o f  cultural origin  and 
may have been discarded  into  this feature  while 
the  contents were still hot enough  to thermally 
alter the specimens (Shipman et al. 1984; Buik- 
stra and Swcgle 1989). Perhaps this feature had 
m r e  than one  use. 

LA 98680 

A single piece of srrlall mammal bone was 
isolated during the  data  recovery pllasc at LA 
986x0. Since it was recovered  from  Lcvcl 1 and 
exhibited  carnivore  gnawing, it was  probably 
intrusive in  site  context. 

LA 98688 

The  four pieces of bone  recovered  from  the 
surface of this Classic period site  were  identifi- 
able as Nootorna ulbigulu (white-throated  wood- 
rat).  These specimens are similar in size, indicat- 
ing that  they  were pi-ohahly parts of a single 
individual.  ‘Ihe  occurrence of lhese hones togeth- 
er on the surface of the  site would indicate  that 
they are not cultural and may have  been the 
result of animal predation. 



LA 98690 

One piece o f  large mammal long hone was 
I-ecovered from level one  during  the excavation 
of LA 98690. It could  have been assuciated with 
the  occupation of the  site but exhibited no  dis- 
tinctive hrcakagc pattern  and  was unburned. It 
does suggest that large garrle was laken i n  this 
area and used at son1e o f  thcsc short-tcrrn  habita- 
tions  and  resource extraction  locations. 

Discussion and Conclusions 

‘I’he small a1nount o f  h o w  I-ccovcred from eight 
sites during the 1,as Campanas pro-ject can only 
suggest the use o f  faunal ~~csouccs  for the  periods 
during  which these sites were occupied.  The 
bone  recovered  from  the late  Archaic  sites LA 
84758 and LA X4787 indicale the use of both 
small and  large nlalnlnal taxa with small game 
species dominating the assernhlages. The  distri- 
bution or boric at LA X4758 and  the burning o f  
bone  at  both  sites  suggest  that  roasting was one 
method of cooking utilized by the  occupants.  The 
presence of calcined  bone  outside of 1lear-h 
features at LA 84758 also suggests that occupa- 
tion was short  term  but of sufficiellt duration that 
some  site maintenance took placc. 

The small faunal asscrllhlage from LA 84759 
suggests that srnall animals were a part of the 
diet  during  the early Cllassic period.  The in tn-  
sive nature o f  t l~c wooclrat remains at LA 48688 
along with thc occurrence of the species in thc 
general area  suggest  that  the  cultural  association 
of woodrats i s  tenuous i f  burning  or  other  cultur- 
a l  modirication is not noted. 

The faunal rcrnains  recovered from the two 
Coalition  period  sites. LA 84793 and 86159, 
suggest only that  some  animals  wcrc being used 
a t  sites that may have been specialized  activily 
areas.  Generally, a t  thcsc silcs and the others 
from which faunal rcrnains were  recovered. the 
s n ~ l l  amount of faunal material prevents a great 
deal of inference  regarding  behavioral correlates. 
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APPENDIX I11 
BOTANICAL ANALYSES AT LAS CAMPANAS: 
ARCHAIC TO EARLY CLASSIC SMALL SITES 

(LA 847580, 84787,  86139,  16159,  86150, 84793, 98690, 84759) 

Mollie S. Toll and Pamela J. McBride’ 

Introduction 

Flotation  and charcoal  samplcs from 11 sites in 
Las Campanas provide  information  to evaluate 
prehistoric plant utilization  in the piiion,juniper 
woodland  zonc  on  the  north  side of present  day 
Santa Fe. Floral data  derives  from base camps, 
repeatedly occupied  sites, liniited  activity sitcs, 
and S O ~ C  substantial possiblc kiln features.  from 
thc Archaic to Classic pcriods  (Table 111.1). 

Archacohotanical studies  in  the Santa Fe 
area  are  complicated by  a tiny available data 
base. Early  sites tend  to be  shallow and deflated 
and  lack  structures (all traits  mitigating against 
preservation of perishables, or even  carbonized 
perishables). In addition  to bcing rare,  early 
Santa Fe area  sites (and smaller, limited  activity 
sites of all periods)  suffer from lack o f  botanical 
analyses (Gossett and Gossett I99 1 ; Schmadcr 
1987) or very low recovery of cultural botanical 
remains i n  the  sampled proveniences (Dean 
1993a, 1993b; Toll 1.904). Sdmader’s work on 
the  southwestern  edge o f  the city at Ticrra 
Contcnta ( I  994: 12- 14) documcnts  the existence 
of structural sites dating  to at least the  late 
Archaic  and possibly earlier. A rich array of 
recovered weedy annual,  grass,  and perennial 
seeds ar the  Tierra Contenta  sites points  to 
broadly based subsistence activities, and cncour- 
agcs thc pursuit of such  information at other 

In thc Coalition and  Classic periods, occupa- 
tion includus a variety of small site typcs  (some 
apparently  geared  to s p e c i k  short-term activities 
and  some  occupied repeatedly bul for short 
periods)  and much fewer, very large  pueblos. 
The  economic and  social  ties between these  very 
different  contemporary  site  types  are of particu- 
lar interest.  The  substantial,  protective masonry 
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or  adobe  structures 01’ the large pueblos hold Ihe 
possibility o f  rar belter preservation  conditions 
for plant materials.  Pindi (LA 1 was excavatcd 
in the 1930s, when flotation was not consldered 
a part of archaeological  analysis; a small  collec- 
tion of macrobotanical remains  were  collected 
during  excavation. and happily  reported i n  p rk l  
by Yolney Jones (in SIubbr; and Slallmgs 
1953 : 140- 142). Excavation of Arroyo Hondo by 
the  School of American Research was a nlodel o f  
thoroughness for archaeology of the  early 19’70s. 
Botanical studies  gave allenlion t o  sonic vital 
interpretive and comparativc  issucs, such as 
nutritional  adequacy  and productive  capacity  with 
rcspcct to  changing  envirownentnl  and den~o- 
graphic  traits  (Wetterstrom  1986).  The  down  side 
to  such attention t o  interpretive  objectives  arc 
difficulties in  reconstructing l l ~  dala used t o  
support  conclusions.  Agua  Fria  Schoolhouse (T,A 
2 )  was  excavated recently, but only  partially;  the 
data here  are clear and dependable, hut mcagcr 
(five  flotation samplcs; Cutnrnings 1989).  Thus, 
data  available from  large,  complex,  and  polen- 
tially  well  preserved pueblos  is very uneven,  and 
the  contemporary,  small,  limited acrivily sites 
have very little floral d a h  a l  a l l  (Cummings and 
Puseman 1992; Toll 1989). Wc  arc Icfl with a 
coninion interprctivc  conundrum:  does this  lack 
o f  lloral  remains at small  sitcs represent a genu- 
ine  difference  between  site types in handling o f  
subsistence resources, or is i t  an artifact of 
syslcmatically diffcrcnt  preservation  conditions? 

Las Campanas  is located i n  the Great Basin 
Conifer  Woodland  biotic  ct~mmunily, wllich 
includes  thepi~C)li-,jullir)er, pondcrosapinc-piiion- 
juniper, rabbit brush, and riparian  vcgctational 
zones  (Brown 1982). Plant taxa that occur in 
these  zones include  pilion,  juniper,  gray oak, 
rabbit brush,  snakeweed,  wolfberry, big sage- 
brush,  currant,  four-wing  saltbush,  curly  dock. 
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prickly  pear and cholla  cacti, and a varicty of 
annual  and grass  species.  IIorsetail,  cattail,  and 
bulrush  would  have been available  in the nearest 
true  riparian  setting, which  may have been the 
Santa  Fe  River  corridor.  This  wide  range of 
exploitable plant  species  encompasses early 
spring t o  fall harvests, available  prehistorically 
within a 4.5 t o  7 km radius of the  site. 

A variable and relatively short frost-free 
season  likely  mitigated  against an cconomy 
heavily dependent  on  farming.  Dendroclimatic 
analyses  at the  Arroyo  IIondo  site  (about 13 km 
to  the southeast of Las Campanas) indicated 
varying  precipitation  dependabiliry, which may 
also  have affected the success of  agricultural 
pursuits in the Santa Fe area  during  the Coali- 
tion/carly  Classic  Period (Rose et al. 1981). 
Spring and early sumrncr  rainfall  patterns  were 
most variahlc, with critical effect on sccd germi- 
nation and  early  crop  growth. Late summcr 
rainfall was relatively dependable,  insuring a 
decent crop yield i n  those  years  with  adequate 
early soil moisture. without an carly frost. 
Gravelly  soils with low soil moisturc and poor 
organic  mttlcr cont~nt ,  and cxposurc  to  drying 
winds,  would  have  made  much of the Las 
Campanas area  a poor choice for agriculture: 
moister, protected sidestrexn  and valley  hollolns 
were ~norc suited for  success. Biological r e s o w -  
cs of Las Campanas likely  lay in the realms elf' 
hunting, perennial fruit,  nut,  and  fiber  crops, and 
fuel wood. 

Methods 

The 53 soil  samples collected  during excavation 
were proccsscd at the  Museum of New Mexico's 
Office o f  Archaeological  Studies by the simpli- 
fied "buckcl" version of floration (see Bohrer and 
Adarns 1977). Flotation  samples  were measured 
in liters, ranging  in  size from 1 liter  to 13 liters, 
and  averaging about 2 liters  in  volume. Each 
sample was  irnnlersed  in  a  bucket or water, and 
a 30-40  second  interval  allowed for settling  out 
of heavy particles.  The solution was then poured 
through a fine  screen  (about  0.35 mm mesh) 
lined  with a square  of  "chiffon"  fabric, catching 
organic  materials  floating  or in suspension.  The 
fabric was lifted  out  and  laid flat on  coarse mesh 
screen trays, until the recovered  material had 
dried. Each sample was sorted using a series of  
ncslcd  geological  screens (4.0.  2.0. i .(I. ().5 niiii 

mesh), and then reviewed under a binocular 
microscope at 7-45x. 

Flotation  data  arc  reported as a standardized 
count of sceds  per liter of soil, rather than an 
acrual number of seeds recovered. Samples 
completely empty of floral  remains  are not  listed 
in the tables of flotation  results.  To  aid  the 
reader in sorting  out botanical occurrences of 
cultural  significance  from the considerable  noise 
of post-occupational intrusion,  data  in  tables  are 
sorted  into  categories of "Probably  Cultural"  (all 
carbonized  remains),  "Possibly C'ultural" (inde- 
terminate cases, usually o f  unburned,  ccononii- 
cally  useful  taxa cithcr  found  togcthcr  with 
burned  specimens of the sanlc taxon,  or  found in 
relatively good  preservation  conditions),  and 
"Probably  Contaninant"  (unburned  materials, 
especially  when o f  taxa nor economically useful, 
and  when  found in disturbed  contexls  together 
with  modern  roots, insect parts, scals, or orher 
signs of recent biological  activity). 

From each flotation  sample  with at least 20 
pieces of wood charcoal present, a sample o f  20 
pieces of charcoal was identified ( I O  from  lhe 4 
mrn screen.  and I O  from  the 2 mrn screen). 
Otherwise. al l  chal-coal fl-on1 the 4 fnm and 2 
nim screens  was ldcntified. Each piece was 
snapped to expose a fresh  transverse  section, and  
identified at 4Sx to  90x.  Prior  to  submission for 
radiocarbon dating,  charcoal  samples  were 
exanlined in the  same  fashion,  but seleclion was 
adapted ro securing a minimal  sufficient sample 
(the ob,jecl.ive was 5 g) with the  fcwcst  pieces, 
rather than aiming t o  examine both large and 
small picccs. Low-power, incident light  identifi- 
cation of wood specimens does not often  allow 
species- or  even genus-level precision, but can 
provide reliable infonilation useful in distinguish- 
ing broad patterns of utilization o f  a m j o r  
resource  class. 

Archaic Base Camps (LA 84758 a 1 1 d  84787) 

LA 84758 consisted of a pit structure  with 14 
associated fcaturcs,  comparable  to residential 
complcxcs rcccntly  excavated at Ticrra  Contenta 
by Schmadcr (1994).  Flotation  samples  wcrc 
analyzed from  eleven of the  features  along  with 
one  from  the pit structure  fill.  Flotation  sample 
analysis produced  disappointing  results, as only 



5 of the 14 samples examined  yielded  plant 
remains  (Table 111.2). An interior  hcarth and 
ashpil complex  (Feature 5 .  FS 349) from  the pit 
slructure  contained a single, eroded  bul uncharr- 
ed  goosefoot  seed. A flotation  sunple  from Level 
5 in  the pit structure  (FS 207) contained 110 plant 
remains.  Two cxtraniural pits filled with fire- 
cracked  rock (Features 2 and 14)  arc considered 
to be formal processing  features  used during 
shorl-iem1 foraging  expeditions  from residential 
sitcs  located oulside the Las Campanas  projcct 
area (Post 1993); uncharred goosefool, purslane, 
pundchc r ry ,  and stickleal‘  seeds as wcll as 
juniper scale leaves provide n o  clue as to original 
cconomic use o f  these features. Two extramural 
basin-shaped  pits (Feature 7 and 12) produced a 
similar m*r;ly o f  relatively  recent plant malerials, 
while Features 3, 4, 9, I O ,  1 I ,  and 13 contained 
no floral remains at all. Two large  picccs of 
unburned  juniper  wood,  possibly  nlodcrn  roots, 
wcrc crlcountcrcd in Lcvcl 3,  and charred  wood 
in  Level 7 included  juniper, piiion, and undeter- 
mined  conifer  (Table 111.3). 

LA X4787 was a nonstructural  site consisting 
of  thrcc thcrtnal features, an oblong  pit, and a 
hearth. ,411 six samples  analyzed from LA X4787 
yielded  plant remains.  Uncharred plant  remains 
recovered  from  Feature 2 (hearth), Feature 3 
(oblong  pit),  and  Feature 4 (thermal  fealurc) 
included  goosefool  and  hedgehog cactus sccds 
(Table 111.4). ‘Ihe uncharred seeds,  like those 
from LA 84758, are  probably  contaminants. 
Juniper charcoal  was  present  in Features I ,  2, 
and 3 ,  and piiion charcoal was present in Fea- 
tures 1 and 2 (Table 1II.S). Conifer bark  was 
recovered  from  Features 4 and 5 .  The charred 
wood and  hark  mosl likely  represent  taxa used 
for fircwoncl. 

LA X6 139 consisted of a lithic artifact  scartcr and 
a deflated  hearth, which  was  located  along the 
cdsc of an erosion  channel.  Juniper wood char- 
coal  was the  only plant remain  recovered  from 
the  single  sample  analyzed  from  the hearth 
(Feature 1 ; Table 111.6). This  probably represents 
firewood residue from the lasl use episode o f  the 
fcaturc. 

Coalition Period Repe(Iid1y Occupiad Sites 
( L A  86150, LA Y860O7 LA 86159) 

Sunpled proveniences  at LA 86150, a nonstnlc- 
tural  site, consisted of a possiblc  pit  kiln (Feature 
1 ), three basin-shaped pits with fire-cracked  rock 
(Features 2, X, and 9), a pair o f  superimposed 
pits (Features 4A and 4B) filled w i h  fire-cracked 
rocks. an oval pit (Feature 3), and three deflatcd 
fire-cracked rock concentrations  (Features 5 .  6 ,  
and 7). Only 4 of thc I3 Ilotation samples  cxam- 
incd yielded floral ren~anls (Table 111.6). This 
could bc intcrprctcd as a disappointing  rerum. 
but a charred bugsccd sccd rccovcrcd  from 
Feature 2 is the o r d y  positively ident,ified culiural 
nonwood plant  remain from the  entire  project. 
LJ ncharred goosefoot  (Feature 4, pit complex) 
and juniper seeds (Feature 2, hearth), and juniper 
scale  leaves (Features 5 and A, fire-cracked rock 
concentrations) rnay all be post-occupational 
intrusivcs. A tiny  anlount of charcoal,  largclv 
pirion, was recovered from the  Feature 4 pit 
complex  (Table 111.7). 

LA 98690, another  nonstnlctural  site, 
incorporated thrcc  hcarths,  including  one  cobble- 
lined (Feature  3) and one  cobble-filled  (Feature 
1).  Feature 1 was excavated in quadrants, with 
the northeast quadrant  samplc  containing  only 
juniper and pilion charcoal (Table IIT.7), and a 
sample from Ihc center of the  hearth  (FS  130) 
empty of all floral  remains.  The  northwest 
quadrant  sample  produced  conifer charcoal  and 
a variety of UJlhUrIled conifer  parts.  One  sample 
analyzed from Feature 2 (FS 124, Table 111.7) 
yielded juniper  and pifion charcoal.  Feature 3 
was bisected during  excavation:  samples  from 
both halves  produced  ~mcharrcd  conifer  duff, 
largely juniper  twigs  and pirion needles.  The  tiny 
amount of charcoal from Fealure 3 was jmiper.  

Coalition Period  Possible Kilns ([,A 84793, 
86150, axd 86159) 

Thermal  features o f  particular  interest  from  the 
Las  Canlpanas  prqjcct arc substantial oval pits 
that rnay have  served a specialized  function as 
pottery kilns. Fill consisted of fire-cracked 
cobbles  and spalls, with ceramic  debris  conccn- 
lrated in the ccnter of the  pits. Spccics compo- 
sition o f  the charcoal  (concentrated at the bottom 
of features) provides  some  helpful  insight as l o  
selection of fuel wood  for a task with exacting 
thcrrnal rcquirements.  Ancillary botanical materi- 



als fou1~1 in  the  features should  help to  confirm 
or  disprove  the  notion of spccializcd, not  food 
processing,  utility. 

Flotation samples from  the  kiln  (Feature 1) 
at LA 84793  included  two  from  the  testing phase 
and three  from  the  excavation phase.  Testing 
phase samples yielded  only  uncharred plant 
remains,  which included goosefoot,  pigweed, 
purslane,  and  spurge  seeds  (Table 111.10). Upper 
and lower  fcaturc fill wcrc sarnpled separately 
during  the  excavation  phase.  Upper ,and lower 
fill samples had Inany plant remains  in  common 
including  uncharred  goosefoot,  juniper, and 
purslane  seeds,  uncharred piiion nutshell, and 
juniper  and pificjn charcoal (Table TIT. 11) .  
IJncharred conifer wood and male cones and 
urlcharred  cheno-am seeds were recovered  from 
the upper fill exclusively, while  uncharred 
hedgehog cactus and prickly  pear caclus  seeds as 
well as uncharred  conifer  bark were  restricted lo  
the  lower  fill. 

Botanical remains  were  absent from the 
possible  pit kiln (Feature I )  sample  from LA 
X6 1 SO. 

LA X61 59 had thrcc  components: possible 
kilns dating  to the Coalition  pcriod. nn amor- 
phous  stain of unknown  age, and a hearth (Fea- 
ture 2) associated  with the Coalition  period.  The 
single  flotation sarnplc from Feature 2 produced 
a variery o f  unchal-red floral materials:  goosefoot 
and  6uniper sccds, juniper  twigs,  and pifion 
nccdlcs (Table 111.8). Juniper  and pifion wood 
charcoal were also recovered  (‘fable 111.9). 

Plant remains from the upper  fill sample 
analyzed from LA X61 SI) included uncharred 
goosefoot,  juniper,  and purslane  seeds  and 
uncharred  conifer  bark. i ~ w e r  fill samples 
yielded an uncharrcd juniper male cone.  Charred 
juniper,  piaon,  and unknown wood wcrc recov- 
ered  from  the  upper f i l l  sample and charred 
juniper wood was rccovercd from  the  lower fill 
sample. 

Classic Pcriod Limited Activity Site ( L A  
84759) 

LA 84759  is a multicomponent  site  with Co- 
alition and Classic pcriod  componcnts. A possi- 
ble fieldhouse and a fire-cracked  rock  concen- 
tration were  associated with the Classic  period ar 
the site. A single sample from the  fire-cracked 
rock  concentration  (Feature 1) was  analyzed 
from LA 84759. Plant remains  rccovcrcd  were 

limited lo charred  juniper. pifion. and indetermi- 
nate conifer wood (‘l’ahle I I I  . I ? ) .  

Unknown Period Lilnited  Activity Sitp (LA 
861 59) 

An amorphous stain (Feature  3) at LA 86159 
could  not be  associated with  any  particular  time 
period.  The  two samples analyzed  from  Featurc 
3 yielded  uncharred  goosefoot seeds and partially 
charred  juniper  twigs  (Table I l l .  13). I’ihon, 
juniper,  indeterminate  conifer, and nonconifcr 
wood  charcoal wcrc also recovered (Table 
111.14). 

Discussion: The Impact of Preservation 
on Interpretation of Prehistoric Plant 

Utilization in the  Santa Fe Area 

Signs of recent  biological activity  were  abundant 
in Las Campanas flotation  samples,  occurring 
with  few  plant remains that could  be  linked 
unequivocally  to  prehistoric  cultural  activity. 
Roots were  conmon  in all samples,  parlicularly 
in the  larger screens. and small scats (size i T d -  
catcs  insect  rather than rodent)  proliferated in  he 
smaller  screens with less than I mm aperture. 
Insect  exoskeleton parts  and small land snails 
were other  indicators that the sample  locations 
were in a zone of recent  disturlxlnce. Juniper 
parts, especially twig  fragments, were rmst 
numerous  and  widespread, and indioakd a  broad 
range o T  age since  deposition by color  and 
degree o f  erosion. PMon  nccdlcs occurred  wide- 
ly, hut wcrc  considerably less numerous.  Intru- 
sion of modcrrl plant materials  included no 
grasses, only two  nontrec  perennials  (two sam- 
ples  with prickly  pear  or  hedgehog  cactus), and 
in mosl samplcs, a short  list of annuals (goosc- 
foot was the  only  widespread  species).  All of the 
above  inclusions  point  clearly  to  near-surface 
deposits  impacted by receni biological activity, 
including mechanical and chemical degradalion. 

Poor preservation of organic  matcrials  is a 
fact of life at these small and  briefly  occupied 
sites of the Santa Fe  area.  How  then  do  we 
evaluate  the  distinct possibility that  another 
reason for  the scarcity of recovered plant re- 
mains is because lhere were never  many in the 
first place?  Dean submits Lha1 “the paucity o f  
charred plant rcrrlains stronEly suggests that the 



hearth and fire pit features  were rarely, if ever, 
used for  processing o f  plant foods“; when bum 
features  wcrc used to  cook  foods, “sotnc cvi- 
dence of p h t s  discarded in the hearths  or  fire 
pits will  often  remain, whereas  disposal in 
locations away from  sources of heat (and hence 
preservation) may well leave no record”  (Dean 
1993a:20-21). Just from  thrcc phases of Las 
rarnpanas  (this  study; Dean 19931, I993b3 and 
the Santa Fc Bypass (Toll  1989) wc have  over 
230 litccs of soil from small sites of Archaic  to 
early  Classic  time  periods. with  practically no 
cullural  plant debris; nos Griegos  (Cummings 
and Puseman 1992) and  Airport Road (Toll 
1994) would add t o  that cumulative,  poorly 
producing  volume if sample sizes had been 
recorded. 

Of particular significance  is the lack o f  
fragmentary  corn  cob  debris in  small  sites of the 
agricultural  era  (see  Table 111. IS); this  uniquely 
durable  category of plant  waste is barely  evident 
ai small sites and ubiquitous at Arroyo  IIondo. 
Agua Fl-ia School House, and Pindi. Additional 
crop  plant  remnants at largc  pueblos  include 
bcans, cucurbit  peduncles,  rind, seeds, and flesh 
at Arroyo  Hondo  (Wetterstrom 1986), cucurbit 
pollen at  Agua Fria  (Cummings 1989), and 
cucurbit peduncles and  an  entire pot o f  burned 
bcans at Pindi (Jones 1953). This  disjunctive 
pattern is reasonable  confirmation that at least 
some  categories of plant  resources are being 
processed and utilized in entirely  different pat- 
terns at small sites compared  to  the few much 
larger  pueblos of the Coal ition-early  Classic 
periods. 

In the past, the meager recovery of plant 
remains from flotation  samples  has been attrib- 
uted t o  poor  prcscrvation. Dean (1993a, 1993b) 
has suggcstcd that the disappointing recovery of 
plant remains  from epherneral  sites  encountered 
i n  the  Santa  Fe area may he a reflection of site 
function  rather than poor preservation and that 
these sites were an important component in the 
regional use of the landscape prehistorically. 
Smaller, cphcmcral sires,  like most of those 
encountered ar Las Campanas,  could represent 
localities used briefly when  in  transit from one 
location  to  another  or  while  collecting  wild plants 
or  other  resources  which  were  then  carried hack 
“home” to be processed. 

Wood use from sites in the  Santa  Pe  area, 
as evidenced  by  charcoal  remains, appears to be 
distinguished  more by continuity  and general 
similarity  than by m y  distinctive differences 
between  time  periods  (Table 111.16). From all 

time periods  and  site  types,  wood  recovercd  was 
predominantly coniferous,  lacking a significant 
prcscncc of shnhhy  or riparian species.  This 
gcncral  continuily of fuel wood taxa lhrough  iime 
in the Santa Fe area  indicates  that a consistent 
source  of these coniferous  wood taxa  was  pres- 
ent. 

Previous  studies in southern  Colorado 
(Kohlcr and Matthews  1988) and northeast 
Arizona (McBride 1994b) have  suggested  that 
over-harvesting of preferred  (coniferous)  wood 
species  led t o  pockets o r  dcforcstation as cvi- 
dcnccd by a rnarkcd drop in the percent prcsencc 
of prcfcrrcd  wood species over  time. With the 
exception of a tiny fraction of riparian (collon- 
wood-willow)  wood at Dos Grjegos  (Cummings 
and hscman 1992). coniferous  wood  reigns 
supreme as fuel in all time  periods  (Table I l l .  
16). Even at Airport  Road,  where present-day 
imipcrs and especially  piiions are  considerably 
sparser,  thcrc is no sign of saltbush use (‘Toll 
1994), suggesting  density  and duration  of  popula- 
tion  pressure was not  sufficient t o  impact avail- 
ability of preferred fuel types. 

Summary 

Cultural plant remains consisted of only wood 
charcoal from all sites, with lhc exception of a 
single  charred Corisprmutn seed from  the 
Coalition  period site LA X6 I SO. Lack of cultural 
flnral remains at  these shallow,  unprotected sites 
could reasonably be  attributed t o  physical  and 
chemical degradation,  but the uniform  rcpctition 
of this pattern at many small sites  around  the 
Santa Fe area suggests instead Illat little plant 
processing or utilization is occurring at lhcsc 
sites.  The absence of particularly  durable Zr.n 
mays cob parts  is an important  clcmcnt  in  this 
argument. Negative data  are used here  to support 
the  interpretation of Coalition  to  Classic  period 
stmll sites as short-term, special-use sites,  with 
all major processing and storage  steps  centralized 
at large  pueblos. If small  sites served,  among 
other uscs, as camps  for  collection of important 
perennial crops such as pirion nuts,  cactus  or 
yucca fruits,  or yucca  leaves, archaeobotanical 
assemblages from these sites as yet provide  no 
dircct  evidence of  such  activities. 

At least some local occupation  in  the  Archa- 
ic  period indicates longer  term,  more  entrenched 
living patterns:  pit  structures  with  substantial 
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burn arcas, multiple extramural hum features and 
pils, accompanied  by extensive tool kits and 
planr remains,  signifying  broadly based  subsis- 
tence  activities  (Schmader 1994). Las Campanas 
siles, which ; ~ p p ~ r e d  t o  fhll ink) this sile type. 
contained nc) substantiating floral  remains. 

Spccies composition o f  charcoal from Las 
Campanas  sites was most notable for its unifor- 
mity and consistency: all site assemblagcs wcrc 
dominated  by a mix of juniper  and pihon wood, 
with no signs of depletion of these preferred fuel 
types  over  time. Of particular  interest was the 
selection of fuel types  for  large,  possible pit  kilns 
of the Coalition  period, where bun1  attributcs 
would presumably need t o  mcct morc cxacting 
requircmcnts.  Thcsc  fcaturcs  were also marked 
by sclcction of an all conifer fuel array, dominal- 
cd by juniper, and with  no consistent difference 
bctwccn  spccics composition of upper and lower 
fill. 
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Tablc 111.1. Samplc Ulliverses by Time Period and Site 

It"-------------- 

Site type 

20 847SXU 13ase can1ps 

I ;lOl. Sarrlples Site 

X4787 

I imiled activily I 7 86139 

X6 IS9 I kature 2 

lkpearedly occupied I9 X6 I50 

98690 

Possiblc kilns S 84793 Ikalure I 

86 I SO Ikature I 

86159 Feanlre 1 

I.,imitcrl aclivity 1 84759 

Linlited activity 2 86159 Featurc 3 

4 9 

Tahle 111.2. Archaic Haw Camp (LA 84758): Flotation Resdts' 

4F 
3M 

2F 

5F 

IF 
1M 

21; 

IYF 
4.h.l 
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Table 111.3. Archaic Base Camp (LA 84758): Species Composition of Macrobotanical Wood. 

Table 111.4. Archaic Base Camp (LA 84787): Flotation  Results' 

1 .  1-10 itoms 
"Two additional tlotation samples contained no floral remairlrj: FS 462 (Feaiure I ) and FS 770 (Fcaturc 2 ) .  

Table 111.5. Archaic Rase Camp (LA 84787): Species Composition of Wood frnm Flotation 
Samples 

Feature 1ieal.th Fealure 3 Feature 2 
Hearlh " T A L  Pit 

FS 462 PS 2021 1's 792 FS 770 
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Tahle 111.6. Archaic Limited Activity Sites (LA 86139 and 86159): Species Composition of Wood 
from Flotation Samples 

LA 86139 

Feature 2 Feature 1 

1,A 86159 

Hearth TOX’A I, 

FS 16 FS 248 

Jlcnipenrs 

5% 8% pillon 
.09g .09g I’inus edulis 

95 % 92% 100% jnniper 
1.749 .99g .75g 

TOTAL 
100% 100% 100% 
1.83g 1.089 .75g 

Tahlc 111.7. AI+chaic  Limited Activity Sitc (1,A 86159): Flotation Results 

f 
Hearth F.2 hrra 2 

)r’S 248 

NonculturaJ 
Anauals: 
Chenopodium (goosefoot) I 1.5 

.7 Perennials: 
Junipencs Cjuniper) t ++ twigs 

Pinus edulis (pillon) 

3 TOTAT, TAXA 

+ needle 

! 

Numerical yuantitics rcfcr to sccds or fruits per liter of soil. Nonreproductive  parts are listed by abundance: + I - 1 0  
itcms, + + I 1-25 items, + + + more than 25 
Thcl-e were no llrrral remains from FS 16. Archaic limited activity site LA 86139. 



Table TIT.8. Coalition Pcriud Repeatedly  Occupied Sites (LA 86150 and 9x690): Flotation Results. 

LA 86150 LA 9X6YO 

Hearth F.2 

FS 509 Its 508 li‘S 125 1‘s 130 PS 127 1% 124 
F.3, N% F.3. S% F. 1 F.6 pit F.4A F.5 FS 123 
llearth  llearth Hearth Hearth Ruastiug Pit 

cunural 
Annuals: 
C,’ori.vpermum (bugseed) .4 

’Twelve additional flotation samples contailed 110 floral remains: from LA 86150, 1‘s 121, 122. 125, 126. 128,  120- 131, 132, 
and 133; from L A  98690, FS 124,  131.  and 130. 
Nrrmeriral  cp1anlilies refer tn  seedq or fruits per liter of soil. Nonrcproductivc parts are listed by abnndaure: + 1-10 ilcms. 
+ + 11-25 itrms. + + + I I I ~ I - P  than 25 

Table 111.9. Coalition 1’ecriod Repeatedly Occupied Sites (LA 86150 and 98690): Species Composi- 
tion of Wood from Plotation Sampler; 

L A  X6150 

Feature 3 Fcaturc 2 Feature I llearth Feature 4 

LA 98690 

Pi1 complex Ilearth Hearth 

NW ‘/a NE $4 sw lh s ‘h 
FS 125 FS 131 FS  124 1‘s 508 

TOTAL 

I . I I I I 

.lmiperrrs (juniper) 
100% 94% 68% 8% 
.Ulg .15g .59g .06g 

t’inus urlulis (phon) 
6% 32% 86% 

.Olg .28g .64g 

Undetermined conifcr 
100% 6% 
.Olg . 04g 

TOTAL I .74g I .Olg I .87g I . lhg I .Olg 
100% 100% 100% 100%  100% 

. m g  
45% 

.93g 
52% 

.Olg 
3% 

1.73g 
100% 
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Table 111.10, Coalition Period Possible Pit Kilns (1,A 84793 and 86159): Flotation Results 

'I'ablc ITT.11. Coalition Period Possible Pit Kilns (LA 84793, 86150 and 86159): Species Compusi- 
tion of Wood from Flotation Sarnplcs 

1 00 % 
.3sg .3og 

100% 
2.L6t' 
100% I/ 
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Tablc 111.12. Early Classic Period Limited Activity Site (1,A 84759): 
Species Composition of Wood from Flotation and Macrohotanical Sarnplus 

II Feature 1 

Table 111.13. Unknown  Period  Limited  Activity Sites ( L A  86159): Flotation Hesults 

Tablc JTT.14. Limited Activity Site of Unknown  Period (LA 86159): 
Species Composition of Wood from Flotation Samples 

Stain 

TOTAT. .44g ( l o o % )  .1sg (100%) .29p ( 1 0 0 % )  



Table 111.15. Comparative Carbonized Flotation Remains from Santa Fe  Area Sites of the 
Archaic, Coalition, and Early Classic Periods (Percent of Samples Found In) 

Pro.ject/Site I1 of Annuals 
Sam 
ples 

Archaic: 
Las Cmpa l l a s  

[LA 84758. 84787. 

Gwsscs 'I'rccs Cultivars 

5.34 Las Carnpanas de Santa Fe 



Tahle 111.16. Comparative Carbonized Wood Remains from Santa Fe Arm Sites of the Archaic 
and Other  Periods  (Percent Composition by Weight) 

Orher species! 
C'rrllllllent~ 

3 %  92 R 

37 % 54%" 

40 % 55 Q 

4 

[l 108 pieces] 21 f 37%" 

5 
I108 uizcesl 
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Other  spccicsi 
Commcnts 
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