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The New Mexico State Highway and Transportation Department (NMSHTD) requested
that the Office of Archaeological Studies (OAS), Museum of New Mexico, conduct an
archaeological testing program at Camp Lewis, a temporary Civil War camp (LA 121192).
The site is within the boundaries of Pecos National Historical Park, San Miguel County,
New Mexico. The testing program focused on the identification, evaluation, and docu-
mentation of potential artifacts and features that might be within the project area and relat-
ed to Camp Lewis (121192), Kozlowski’s Station (LA 86076), the Santa Fe Trail (LA
38648), and Greer Garson’s Forked Lightning Ranch. These resources overlap in the proj-
ect area and are collectively referred to as Camp Lewis for this project. The purpose of the
project was to provide for roadway rehabilitation and bridge replacement along NM 63
within Pecos National Historic Park.

Pedestrian survey, metal detector survey, and geophysical investigation were used to
identify and document cultural material across the project area. Fifteen test pits were exca-
vated to further evaluate and document subsurface cultural material in the area of land
alteration associated with the bridge replacement

Pedestrian survey, metal detector survey, and geophysical survey found artifacts with
precontact, Camp Lewis, general nineteenth century, and twentieth century affiliations.
Cultural material in the bridge alignment locality was sparse and test pits consistently ver-
ified that previous land-altering activities had thoroughly mixed the fill and compromised
the interpretive integrity of the material. Five potential anomalies identified by the geo-
physical survey are well outside of the construction zone and will not be affected by the
proposed road realignment. The nature and cultural affiliation of these anomalies were not
determined by the testing program.

The testing program has determined that the site area overlapping the proposed proj-
ect area is not likely to yield information beyond that already documented. No further
archaeological investigations within the construction zone are recommended.

MNM Project 41.689
NMSHTD Project No. TPM-0063(6)-01, CN 2075, Task No.4300-7
NMCRIS Project No. 43985
NMCRIS Activity No. 84675
Archaeological Resource Protection Act permit PECO-02-1
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The New Mexico State Highway and Transportation
Department (NMSHTD) requested that the Office of
Archaeological Studies (OAS), Museum of New
Mexico, conduct an archaeological testing program at
Camp Lewis (LA 121192), a temporary Civil War camp.
The site is within the boundaries of Pecos National
Historical Park, San Miguel County, New Mexico (Fig.
1). The testing program focused on the identification
and evaluation of potential artifacts and features that
might be within the project area, and be related to Camp
Lewis (121192), Kozlowski’s Station (LA 86076), the
Santa Fe Trail (LA 38648), and Greer Garson’s Forked
Lightning Ranch. These locations overlap in the project

area, but are referred to collectively as Camp Lewis for
this project. The purpose of the project is to provide for
roadway rehabilitation and bridge replacement along
NM 63 within Pecos National Historic Park. The testing
program followed the procedures included in the previ-
ously approved testing plan (Appendix 1). Fieldwork
was conducted from June 14 to July 19, 2002, by OAS
archaeologists Charles Hannaford (project director)
assisted by Jessica Badner, Susan Moga, Rick Montoya,
Steve Post, and Natasha Williamson. About 84 worker-
days were expended during the field phase. The testing
program was conducted under Archaeological Resource
Protection Act permit PECO-02-1.
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The following environmental highlights are largely
abstracted from more detailed environmental descrip-
tions prepared for earlier survey and testing documents
associated with the proposed roadway rehabilitation and
bridge replacement along NM 63 (Lent 1992; Gaunt
1998). Additional environmental information can be
found in the inventory survey of Pecos National
Historical Park (Head and Orcutt 2002). The reader is
referred to these documents for detailed overviews of
the environmental setting.

The project area is on the south terrace overlooking
Glorieta Creek (Fig. 2). The north edge of the project
drops into the currently entrenched flood plain of
Glorieta Creek. The southern extent of the project
extends up a hill slope and then across a relatively level

hilltop. Site elevation ranges from 6,801 feet (2,073 m)
in the flood plain to 6,850 feet (2,088 m) on the hilltop.
Prewitt loam soil occurs on terraces along Glorieta
Creek. This soil consists of a thick layer of reddish
brown loam and reddish brown clay loam extending to
a depth of 1.5 m below the surface. Red sandstone
bedrock is exposed in the flood plain of Glorieta Creek
at a depth of more than 5 m below the surface. River
cobbles deposited by past alluvial action are common on
the hill slope. 

Vegetation consists of piñon-juniper woodland. The
east side of NM 63 is characterized by a tall and rather
dense old growth of piñon and juniper (Fig. 3). The west
side of the highway was chained during ranching activi-
ties in the past to produce open meadow grazing land.
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Environment

CHAPTER 2

Figure 2. Bridge replacement locality.



The west side of the highway is mainly meadowland con-
sisting of mixed grasses, sage, and a sporadic new growth
of juniper trees averaging about 5 feet in height (Fig. 4).

Glorieta Creek currently has only a semiannual
flow, but an important variable for local settlement is the
presence of a major spring in the flood plain of Glorieta
Creek just east of the bridge. The spring is surrounded

by a growth of water-sensitive plants. The spring still
has a strong flow, suggesting that output in the past was
probably substantial and that the water table was higher.
The presence of this strong spring was undoubtedly
important to the prehistoric use of the area, the location
of Kozlowski’s Station, and planned stops along the
Santa Fe Trail.
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Figure 3. East side of NM 63.
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Figure 4. West side of NM 63.





The reader is referred to Appendix 1 for a comprehen-
sive archaeological overview of the project area.
Additional information can be found in the original sur-
vey (Lent 1992) and testing (Gaunt 1998) reports asso-

ciated with the proposed roadway rehabilitation and
bridge replacement along NM 63. The inventory survey
of Pecos National Historical Park also provides relevant
background material (Head and Orcutt 2002).
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The project area can be divided into two main investi-
gation parcels based on the effect that land alteration
associated with the proposed road reconstruction and
bridge replacement will have on potential cultural
resources (Fig. 5). The area of the bridge replacement
along the west right-of-way will be most affected by
land-altering activities. This area begins around high-
way station 171+52 and extends north to the terrace
edge of Glorieta Creek. There is no land-altering effect
associated with road reconstruction on the east right-of-
way from highway station 167 to the bridge, and on the
west right-of-way between highway stations 167 and
171+52. A 6-m buffer area was investigated outside of
the existing right-of-way fence on both the east and west
sides of the highway, and along the west boundary of the
area of take at the bridge-replacement locality (Fig. 5).
This south end of the project includes the area where the
Camp Lewis site boundary was extended east of NM 63
by Haecker’s (1998) survey.

CONDITION

Past mechanical and natural processes have transformed
the interpretive integrity of the project area—most
severe were the extreme land-altering activities associ-
ated with the previous road approach to the old bridge
across Glorieta Creek. The old road approach encom-
passed completely the area affected by the new bridge
replacement, and construction activities have severely
altered the subsurface fill. Each test pit found modern
refuse and asphalt in almost every level to a depth of
about 1.0 m below the surface. Asphalt was found in
several auger holes at a depth of 1.5 m below the sur-
face.

In addition, a subsurface telephone line transects
the length of the bridge replacement parcel. The tele-
phone line was mechanically excavated to a depth of 70
to 80 cm below the surface and was found in both Test
Pit 6 (690N 499E) and Test Pit 8 (699N 498E). These
test pits indicate that the utility line runs about 1 to 2 m
west of the existing right-of-way fence.

The north edge of the bridge replacement parcel is
transected by a ranch road passing through the cattle
guard and extending west across the site. The road is
about 6 m wide and contains iron-rich gravel and cobble
fill that affected both the metal detector and the geo-
physical magnetic survey. This gravel and cobble road
paving was scattered across the entire north site area and
along the edges of NM 63. The rock was the source of
numerous targets during the metal detector and geo-
physical magnetic survey.

Lastly, the entire right-of-way contains numerous
rodent holes. Copious rodent holes were found in every
test pit and were an additional cause of severe mixing.
Researchers should be aware that a large portion of the
area west of NM 63 was cleared by chaining in the past
to produce the open grass-covered ranch land. Juniper
and piñon were stacked and burned, and the resulting
scattered charcoal introduced a major source of “taint-
ed” charcoal across the site.

FIELD METHODS

The testing program followed field methods outlined in
the data recovery plan (Appendix 1). The archaeological
investigation began by establishing a 1-by-1-m grid sys-
tem over the project area (Fig. 5). The primary datum
was located at 500N 500E at an arbitrary elevation of
100.00 m. The grid system was aligned with the high-
way right-of-way (352 degrees) and does not designate
magnetic or true north. Grids are provenienced from the
southwest corner. Test pits were provenienced in rela-
tion to the grid system, whereas individual artifacts dis-
covered during the surface survey and metal detector
survey were assigned point-specific proveniences.
Pedestrian, metal detector, and electromagnetic ground
conductivity surveys were used to identify and docu-
ment cultural material across the project area. Test pits
were employed to further evaluate and document sub-
surface cultural material only in the area of land alter-
ation associated with the bridge replacement (Fig. 6).
Test pits were excavated in arbitrary 10-cm levels.
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PEDESTRIAN SURVEY

Initially, a pedestrian survey of the project area was
accomplished by archaeologists standing shoulder to
shoulder and walking transects parallel to the existing
right-of-way fence. This procedure resulted in the loca-
tion of 10 surface artifacts (Tables 1 and 2). A horseshoe
(Test Pit 3) and a chert flake (Test Pit 7) were the only
surface artifacts found in the area designated for subsur-
face testing. The remaining surface artifacts were found
in the heavily wooded area characterizing the buffer
zone along the east right-of-way. No features were iden-
tified other than the previously recorded depression
located in the buffer zone of the east right-of-way
(Haecker 1998:11). This depression may be related to
the Camp Lewis occupation, but the area will not be
affected by the road rehabilitation. A previously tested
segment of the Santa Fe Trail crosses the right-of-way
between the 670N and 680N grid lines (Gaunt 1998:27-
30). A second area between 625N and 650N may also
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Point

Number North East Depth Artifact Type

1 682.99 499.04 8 cm square nail
2 648.20 503.41 22 cm hole-in-top can
3 629.94 502.23 22 cm sanitary can
4 626.21 502.19 7 cm lard can
5 617.59 503.25 16 cm chain link
6 582.31 503.40 4 cm square nail
7 576.91 501.89 8 cm horseshoe fragment
8 610.83 499.75 surface hole-in-top can
9 555.29 504.97 9 cm Spencer cartridge case
10 545.39 503.65 3 cm round nail
11 521.55 502.85 3 cm wire
12 515.58 501.68 2 cm can fragment
13 499.04 502.57 11 cm cast iron fragment
14 474.63 503.15 4 cm horseshoe
15 471.16 502.08 17 cm square nail
16 471.99 502.57 surface can fragment
17 494.70 504.79 7 cm horseshoe
18 502.73 504.10 6 cm rivet
19 481.53 537.06 5 cm round ball for buckshot or pistol
20 472.68 539.72 surface tin-cup handle
21 550.25 536.35 6 cm chain link
22 524.11 534.89 surface square nail
23 534.95 531.85 3 cm rivet
24 548.44 536.85 surface metal strap for securing crates
25 549.21 535.70 surface metal strap fragment
26 541.54 534.30 4 cm two metal strap fragments
27 550.82 537.74 surface square nail fragment
28 557.47 534.19 surface indeterminate metal scrap
29 569.26 538.21 5 cm indeterminate metal scrap
30 579.89 539.50 3 cm cast iron lug from pot or kettle
31 552.74 529.82 surface indeterminate metal scrap
32 508.21 528.96 4 cm grommet
33 577.33 506.86 3 cm rivet

Provenience
Location

Table 1. Surface survey and metal detector survey artifacts.

Test Pit Location Level Artifact Type

1 630N 507E 2 glass fragment
5 glass fragment

obsidian biface fragment
7 chalcedony flake fragment
8 chalcedony flake fragment

2 635N 507E 2 glass fragment
4 glass fragment
6 chalcedony flake fragment

3 650N 507E surface horseshoe
4 670N 507E no artifacts
5 686N 504E no artifacts
6 690N 499E no artifacts
7 692N 506E surface chert flake fragment
8 699N 498E no artifacts
9 705N 495E no artifacts
10 710N 494E 4 historic earthenware sherd 
11 710N 500E no artifacts
12 714N 491E no artifacts
13 715N 494E no artifacts
14 718N 489E no artifacts
15 728N 500E 1 metal strap for securing crates

Table 2. Artifacts from test pits.



represent a secondary Santa Fe Trail rut, but no ruts are
preserved within the right-of-way.

METAL DETECTOR SURVEY

Archaeological investigations proceeded with a two-
part metal detector survey. Charlie Haecker, who con-
ducted the initial metal detector investigations at Camp
Lewis (Haecker 1998), was lent by the National Park
Service and used his expertise to conduct the metal
detector survey. Haecker conducted sweeping transects
parallel to the right-of-way. Targets were marked with
pin-flags and locations were investigated by a recovery
team with a second metal detector to ensure that marked
items were recovered. The metal detector survey identi-
fied 725 targets, of which only 24 were identified as his-
toric artifacts and collected. The bulk of the targets con-
sisted of recent road litter, and included car parts, bev-
erage cans, fence wire, and iron-rich gravel and cobbles
associated with nearby NM 63. This recent refuse was
not collected. Artifact density was low, and artifacts
were scattered diffusely throughout the project area.
Only one square nail (PP 1, see Fig. 5) and a metal strap
fragment (Test Pit 15) were found within the area most
affected by land-altering activities.

A second magnetometer sweep of the project area
by Sunbelt Geophysics (Appendix 2: Fig. 3) identified
about 300 additional magnetic targets missed during the
initial metal detector survey, but the majority of those
investigated were found to be cobbles and gravel with
magnetic signatures. This material was concentrated at
the north end of the project area on the access road east
of the cattle guard (centered at 710N 500E), along the
dirt road leading west of the cattle guard (centered at
710N 475E), and on the cobble-covered terrace slope in
the vicinity of the 625N to 650N grid lines. The magne-
tometer sweep was apparently more sensitive to the nat-
urally occurring iron-rich rock common in the area.
Additional recent roadside trash and fencing staples
comprised the bulk of the targets located east of the
right-of-way fence. No new historic artifacts were iden-
tified or collected. 

GEOPHYSICAL INVESTIGATIONS

In addition to the supplemental metal detector survey, a
two-phase electromagnetic ground conductivity survey
was conducted by Sunbelt Geophysics (Appendix 2).
Phase 1 was a large square unit that completely over-
lapped the most affected area at the bridge realignment,
and extended well outside of the project area to the west
(Appendix 2: Fig. 1). This large swath provided excel-

lent coverage of both the project area and the adjacent
area to the west. No anomalies were found within the
project area, but an area outside of the right-of-way to
the west centered within the 685N to 700N and 475E to
490E grid lines may be a possible target (Appendix 2:
Fig. 6). The roughly circular anomaly is in a slight topo-
graphic low and is adjacent to Santa Fe Trail ruts on the
south. The anomaly has no surface visibility and the
nature of the possible feature is unknown (Fig. 7).
Speculation was that the anomaly could be a corral.

Phase 2 was a linear electromagnetic ground con-
ductivity survey along the edges of approximately 250 m
of highway (Appendix 2: Fig. 1). The initial scope of
work was planned to correspond with the area covered
by the metal detector survey, but heavy tree cover along
the east right-of-way necessitated a change of survey
area to better accommodate the geophysical technology.
An approximately equal area of land was substituted
and surveyed on the more open west side of the high-
way. No anomalies were encountered within the project
area, but four possible anomalies were identified outside
of the right-of-way and the associated buffer.

A possible secondary Santa Fe Trail rut descends
the terrace in the area of the 640N line on the west side
the highway (Fig. 8). This was probably a segment of
the trail less used than the more dominant trail segments
crossing the site some 30 m to the north (see Boyer et al.
2002:411-419). The rut is 3 to 4 m wide, and 30 to 50 m
west of the right-of-way, but no rut was preserved with-
in the project area. An area of increased conductivity
west of the buffer may be indicative of compacted soil
associated with this possible Santa Fe Trail segment
(Appendix 2: Fig. 8).

Two possible anomalies are located on the west
side of the road in the area of 520N 485E. Both anom-
alies are well outside of the project area and are charac-
terized by areas of increased magnetic strength consis-
tent with accumulations of magnetic stones or fire-alter-
ation of the magnetic minerals in the soil. The anomalies
had no surface visibility and the exact nature of the pos-
sible features is unknown. The two anomalies are with-
in the site boundary of LA 85503, a precontact Rio
Grande Classic period (A.D. 1325-1540) site previously
tested by Gaunt (1998:48-51). A cobble mound possibly
representing a fieldhouse is located about 23 m west of
the right-of-way. The anomalies could represent extra-
mural features associated with this precontact site.
However, Santa Fe Trail ruts probably associated with
the secondary segment described above are also located
about 25 m west of the right-of-way, and a .58 caliber
cartridge was found on the site. The two anomalies
could just as easily have Camp Lewis or Santa Fe Trail
period affiliations. Compounding the problem was the
presence of abundant iron-rich cobbles on the terrace

A R C H A E O L O G I C A L T E S T I N G A T T H E C I V I L W A R S I T E O F C A M P L E W I S 13



14 A R C H A E O L O G I C A L T E S T I N G A T T H E C I V I L W A R S I T E O F C A M P L E W I S

Figure 7. Anomaly area.

Figure 8. Possible secondary Santa Fe Trail rut descending terrace.



edge at this locality. The anomalies could, therefore,
simply represent natural phenomena.

Lastly, a magnetic anomaly coincident with a circu-
lar ring of partially buried stones was located at 530N
545E. This area is on the east side of the highway direct-
ly east of the two anomalies at LA 85503. The boundary
of this precontact site extends east of the highway and
includes two concentrations of fire-cracked cobbles and
a depression (Gaunt 1998:48-50). The anomaly is well
east of the highway right-of-way and is probably asso-
ciated with one of these previously recorded thermal
features. A nearby depression (centered at grid 572N
536E) may be associated with the extramural features
(Gaunt 1998:50). However, Haecker (1998:53-54) felt
that the depression, as well as the other rock-lined fea-
tures such as the fieldhouse and the thermal features,
should be carefully investigated to determine whether
they indeed represented Anasazi features, or Camp
Lewis related campfires and tent pads.

TEST UNITS

Fifteen 1-by-1-m test pits were excavated in the bridge
alignment area (see Fig. 6). Pedestrian, metal detector,
and geophysical surveys demonstrated that there were
no artifact concentrations, features, or anomalies within
the bridge alignment area. Twelve test pits were speci-
fied in the testing design in the event that no anomalies
or artifact concentrations were discovered by the vari-
ous survey techniques. Fifteen test pits were, therefore,
considered more than adequate to evaluate the subsur-
face nature of the bridge alignment locality. The test pits
were excavated to an average depth of 1.0 m below the
surface, and an additional auger test was extended down
a further 1.0 m from the base of each grid. The test pits
had similar soil profiles, which were characterized by a
massive layer of fairly compact red clay extending to an
average depth of 1.0 m below the surface. This was fol-
lowed by thick brown clay that extended to a depth of at
least 2.0 m below the surface. Cultural material includ-
ed 13 artifacts recovered from six individual grids (see
Table 2). Subsurface fill was found to be extremely
mixed—from construction activities associated with the
old road bed, compounded by the presence of extensive
rodent burrows. Occasional flecks of charcoal were
noted in the test pits, but the soil is essentially clean with
no cultural staining. The test pits discovered no subsur-
face features in the project area and revealed that sub-
surface fill in the right-of-way was very mixed with lit-
tle interpretive integrity. 

Test Pit 1 (630N 507E). Test Pit 1 was located at
the south end of the area designated for subsurface test-
ing. The geophysical survey had revealed an anomaly of

compacted soil possibly associated with a Santa Fe Trail
rut east of the 500E buffer line (Appendix 2: Fig. 8).
There was no surface visibility of a rut east of the right-
of-way. The test pit was excavated to a depth of 120 cm
below the surface (Fig. 9). Soil was a homogenous layer
of red clay. An auger test was extended a further 1.0 m
below the base of the test pit. No cultural material was
found in the auger test. The thick brown clay was
encountered at a depth of 2.0 m below the surface.

Cultural material included three flakes, a tiny
obsidian biface fragment, and two small fragments of
historic glass (see Table 2). The artifacts were mixed
with recent glass and asphalt, which were both present
in each level to a depth of 1.0 m below the surface.
There were no indications of subsurface trail ruts, or any
noticeable change in soil compaction. The flakes and
biface fragment are probably associated with material
washing down the terrace slope from LA 85503 located
some 30 m to the southwest. The test pit showed that the
artifacts were recovered from extremely mixed contexts
with no remaining interpretive integrity.

Test Pit 2 (635N 507E). Test Pit 2 was located 5 m
north of Test Pit 1 to further evaluate the possible Santa
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Figure 9. Test Pit 1 south profile.



Fe Trail rut and to see if additional Precolumbian arti-
facts were present below the surface. There were no sur-
face indications of a trail rut or other features in the area
(Fig. 10) The test pit was dug to a depth of 120 cm
below the surface. Soil was a homogenous layer of red
clay. An auger test was extended an additional 1.0 m
below the base of the test pit. As with Test Pit 1, the
thick brown clay layer was found at a depth of 2.0 m
below the surface.

Cultural material included two small historic glass
fragments and a single chert flake (see Table 2). The
artifacts were mixed with recent glass and asphalt from
each level to a depth of 70 cm below the surface. There
were no indications of Santa Fe Trail ruts or culturally
stained soil. The test pit again indicated that the artifacts
were recovered from mixed deposits with no interpre-
tive integrity. Precontact material was limited to the sin-
gle chert flake that probably washed down the terrace
slope from LA 85503.

Test Pit 3 (650N 507E). Test Pit 3 was spatially
located to ensure systematic coverage about every 20 m
across the site. The grid was placed over a horseshoe
found on the surface. The test pit was dug to a depth of
1.0 m below the surface. An auger test was extended an
additional 1.0 m below the base of the test pit. Soil was
a thick layer of red clay. No subsurface artifacts or cul-

turally stained soil were found in the test pit. The horse-
shoe appeared to be of recent origin, associated with
either the Forked Lightning Ranch, or a recent item that
might have fallen form a passing vehicle.

Test Pit 4 (670N 505E). Test Pit 4 was spatially
located to ensure systematic placement of test pits every
20 m across the site. The buried utility line was about
1.0 m to the west and the highway was about 8 m to the
east. There were no surface cultural manifestations at
this locality. The test pit was dug to a depth of 90 cm
below the surface. An auger test was extended to a depth
of 120 cm below the surface. Soil was the thick layer of
red clay with brown clay, which appeared at 90 cm and
extended to an unknown depth. The test pit was com-
pletely void of cultural material.

Test Pit 5 (686N 504E). Test Pit 5 was located in
the area of the Santa Fe Trail ruts tested by Gaunt
(1998:27-30). Ruts were visible west of the buffer zone,
but not within the right-of-way. A shoulder cut and
drainage ditch are present along the road at this locality.
The test pit was dug to a depth of 1.0 m below the sur-
face. An auger test was extended to a depth of 120 cm
below the surface. Soil was the thick layer of red clay to
a depth of 70 cm, followed by brown clay. No evidence
of trail ruts was encountered, and no artifacts or cultur-
ally stained soil were noted in the test pit.
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Figure 10. Test Pit 2 before excavation.



Test Pit 6 (690N 499E). Test Pit 6 was in the area
of Santa Fe Trail ruts tested by Gaunt (1998:27-30).
There were no surface cultural manifestations at this
locality (Fig. 11). The test pit was dug to a depth of 1.0 m,
and an auger test was extended to a depth of 2.0 m
below the surface. The red clay layer extended to a
depth of 1.75 m, and was followed by the brown clay
layer. The utility line was encountered along the east
edge of the test pit at a depth of 80 cm below the sur-
face. The test pit was void of cultural material.

Test Pit 7 (692 506E). Test Pit 7 was in the vicini-
ty of Santa Fe Trail ruts tested by Gaunt (1998:27-30),
and over a chert flake found on the surface. Several
metal detector survey targets had been found in this
area, but all were modern refuse. The test pit is at the
bottom of a drainage ditch; the highway is about 3 m to
the east. The trench was dug to a depth of 40 cm below
the surface, and an auger test was extended to a depth of
1.35 m below the surface. The highway base course
extended to a depth of 30 cm, and was followed by the
thick layer of red clay. The fill was extremely mixed
with asphalt, which extended to a depth of 70 cm below
the surface. No subsurface cultural staining or artifacts
were found in the trench. The test pit verified that the
highway shoulder was mixed and had no interpretive
integrity.

Test Pit 8 (699N 499E). Test Pit 8 was in the area
of Santa Fe Trail ruts tested by Gaunt (1998:27-30).
There were no surface cultural manifestations in the
area. The trench was dug to a depth of 70 cm, and an
auger test was extended to 1.2 m below the surface. The
soil was the red clay layer to a depth of 1.2 m, followed
by the thick brown clay. The utility line was encoun-
tered along the east edge of the test pit, which lacked
evidence of subsurface cultural material.

Test Pit 9 (705N 495E). Test Pit 9 was located
judgmentally to ensure complete coverage of the pri-
mary take area associated with the bridge alignment.
There were no surface cultural manifestations in the
area. The trench was dug to a depth of 90 cm, and an
auger test was extended to 1.4 m below the surface. The
soil was a single thick layer of red clay. The test pit was
void of cultural material.

Test Pit 10 (710N 494E). Test pit 10 was located
judgmentally in the north site area to ensure complete
coverage of the primary take area associated with the
bridge alignment. There were no surface cultural mani-
festations in the area. The trench was dug to a depth of
1.0 m, and an auger test was extended to 1.2 m below
the surface. The entire soil profile consisted of the red
clay layer. A single earthenware sherd—probably from a
flower pot—was recovered from Level 4 (see Table 2).
The sherd was associated with asphalt and numerous
rodent holes. This area is just south of the ranch access

road and directly west of Kozlowski’s Trading Post. The
common sherd could be associated with either the
Forked Lightning Ranch or the earlier Kozlowski
Trading Post. No other cultural material was encoun-
tered. The test pit shows that the locality contains mixed
fill with no interpretive integrity.

Test Pit 11 (710N 500E). Test Pit 11 was located
judgmentally in the north site area and along the edge of
a drainage ditch between the highway and the right-of-
way fence. There were no surface cultural manifesta-
tions, although numerous metal detector targets had
been encountered in this area. The targets were all recent
road-related trash and gravel with magnetic signatures.
The trench was dug to a depth of 1.0 m, and an auger
test continued to 1.3 m below the surface. Thick asphalt
from the old road bed extended to 70 cm below the sur-
face. This was followed by red clay to a depth of 1.0 m.
The red clay layer rested on the thick brown clay layer
at just over 1.0 m below the surface. The fill in this test
pit had been completely mixed by the old road bed. No
metal artifacts were encountered, but recent beer-bottle
glass extended to 1.0 m below the surface. The fill in
this area had no interpretive integrity.
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Figure 11. Test Pit 6 before excavation.



Test Pit 12 (714N 491E). Test Pit 12 was located
judgmentally at the north edge of the site beside the old
dirt access road. Metal detector targets had been encoun-
tered along the road, but all were cobbles and gravel
pavement with magnetic signatures. The trench was exca-
vated to a depth of 1.0 m, and auger-tested to 1.5 m below
the surface. The soil profile consisted of the red clay layer
to a depth of 1.0 m followed by the thick brown clay
layer. The test pit was void of cultural material.

Test Pit 13 (715N 494E). Test Pit 13 was located
judgmentally at the north edge of the site beside the old
dirt access road (Fig. 12). The pit was located along the
road to investigate metal detector targets encountered in
the area. The investigated targets all turned out to be
cobble and gravel road pavement with magnetic signa-
tures. The trench was excavated to a depth of 1.0 m, and
auger-tested to a depth of 1.5 m below the surface. The
soil profile consisted of mixed red and brown clay. The
fill in this area had been completely mixed by the old
road alignment to the bridge. The test pit was void of
cultural material.

Test Pit 14 (718N 489E). Test Pit 14 was located
judgmentally at the north terrace edge overlooking
Glorieta Creek. The pit was located on the dirt access
road to investigate metal detector targets found in the
area, all of which turned out to be cobbles and gravel
with magnetic signatures. The trench was excavated to a

depth of 1.0 m, plus an auger test to 1.6 m below the sur-
face. The soil profile was mixed red and brown clay
with cobbles and asphalt extending to 70 cm below the
surface. The fill had been totally altered by the old road
alignment to the bridge. No subsurface cultural material
was encountered.

Test Pit 15 (728N 489E). Test Pit 15 was located
over a metal strap fragment found at the north end of the
site. The strap fragment was on the surface about 1.0 m
west of the guard rail fence (Fig. 13). This strap fragment
is similar to metal reinforcing strap fragments recovered
by Haecker (1998:30-31) during his Camp Lewis inves-
tigations. They were used to bind wooden packages or
crates, and the artifact is probably related to the Camp
Lewis occupation (Fig. 14). The grid was excavated to a
depth of 30 cm, with an auger test to 1.0 m below the sur-
face. The initial 30 cm was composed almost entirely of
broken up asphalt chunks from the old road bed. This
was followed by mottled red and brown clay to a depth
of 1.0 m below the surface. Cultural material was con-
fined to asphalt and recent bottle glass to a depth of 70
cm below the surface. No additional historic period arti-
facts were recovered. The test pit shows that the fill has
been extremely mixed by the old road bed construction
and demolition. Although associated with the Camp
Lewis occupation, the metal strap is from a redeposited
context with no remaining interpretive integrity. 
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Figure 12. Test Pit 13 before excavation.
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Figure 13. Test Pit 15 before excavation.

Figure 14. Detail of metal strap fragment from Test Pit 15.



STRATIGRAPHY

The fifteen 1-by-1-m test pits and auger tests demonstrate
a similar stratigraphic profile across the site. An initial
layer of red clay loam (5YR 4/6 yellow-red) extends from
the surface to an average depth of 1.0 m below the sur-
face. The clay becomes more consolidated and compact
with depth and contains abundant flecks of caliche. Soil
consistency is grainy at the surface, becoming increasing-
ly blocky with depth. A vertical arroyo face along
Glorieta Creek just south of the site shows that the red
clay layer is 3.0 m thick at this locality (Fig. 15).

Cultural material is confined to the red clay layer
and was found to a depth of 80 cm below the surface in
grid 630N 507E at the south end of the site. However,
the layer has been largely mixed by past construction
activities associated with the old road alignment. Recent

glass, can fragments, and asphalt were consistently
mixed with the sparse precontact and historic period
artifacts. Artifact content is low and further mixed by
extensive rodent burrowing throughout the layer. The
layer contains a light scattering of charcoal flecks, but is
essentially clean of cultural staining. No occupation sur-
faces were discernible within the thick layer, which had
essentially lost all interpretive integrity from mechani-
cal activities associated with the old road alignment that
completely overlapped the tested area.

The red clay layer is followed by an abrupt transi-
tion to a thick brown clay (5YR 3/3 dark reddish brown)
at an average depth of 1.0 m below the surface. This
brown clay is very compact and has a platey consisten-
cy. The thickness of this brown clay layer was not deter-
mined. No cultural material was found in the lower
brown clay layer.
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Figure 15. Soil profile along Glorieta
Creek just west of the site.



The testing program recovered 45 artifacts: five precon-
tact period chipped stone artifacts, and 40 historic peri-
od artifacts. The artifacts are described below. 

PRECONTACT PERIOD ARTIFACT DESCRIPTIONS

Five precontact artifacts were recovered from the site:
four flake fragments and a small biface fragment. One
flake was found on the surface, and the remaining three
flakes and the biface fragment were recovered from two
test pits. The artifacts lack temporal sensitivity and were
recovered from mixed deposits. The small assemblage is
probably associated with LA 88503 dating from the Rio
Grande Classic period (A.D. 1325-1540). 

Flake fragment (FS 1, grid 692N 506E, surface).
This white chert flake fragment measures 31 mm wide
by 33 mm long by 12 mm thick. The flake fragment
does not have a platform and exhibits no cortex. The
flake is the by-product of core reduction; the edges
show no indication of modification.

Biface fragment (FS 7, grid 630N 507E, Level 5).
This tiny obsidian biface fragment measures 9 mm long
by 9 mm wide by 4 mm thick. The transparent obsidian
is probably from the Jemez Mountains. The artifact is
most likely the broken tip of a projectile point. The frag-
ment was too small to determine projectile point type.

Flake fragment (FS 8, grid 630N 507E, Level 7).
This white translucent chalcedony flake fragment with
dark mossy inclusions measures 20 mm long by 20 mm
wide by 9 mm thick. The flake fragment has a single
platform and exhibits no cortex. The flake is the by-
product of core reduction; the edges show no evidence
of secondary modification or use.

Flake fragment (FS 9, grid 630N 507E, Level 8).
This white translucent chalcedony flake fragment meas-
ures 39 mm long by 18 mm wide by 5 mm thick. The
flake has a multifaceted or retouched platform and
exhibits no cortex. The flake fragment is the by-product
of core reduction; the edges show no evidence of sec-
ondary modification or use.

Flake fragment (FS 12, grid 635N 507E, Level 6).
This gray chalcedony flake fragment measures 22 mm
wide by 35 mm long by 10 mm thick. The flake has a
multifaceted platform and exhibits no cortex. The flake
fragment is the by-product of core reduction; the edges
show no evidence of secondary modification or use.

HISTORIC PERIOD ARTIFACT DESCRIPTIONS

Forty historic period artifacts were recovered from the
site (Table 3). Seven artifacts were recovered from test
pits, and the remaining 33 were recovered either from
the surface or as a result of the metal detector survey
(see Tables 1 and 2). The majority of the artifacts are
assigned a general nineteenth century affiliation.
Although these artifacts may overlap both the Civil War
Camp Lewis and the Kozlowski’s Trading Post occupa-
tions, their generalized nature precludes a more finely
tuned temporal assignment. The bulk of the artifacts are
generally associated with the long-term use of the area
as a Santa Fe Trail stop and watering hole during the
nineteenth century. Five artifacts are probably related to
the Camp Lewis occupation during the Civil War, and
three artifacts from the twentieth century may be asso-
ciated with the Forked Lightning Ranch.

Metal reinforcing strap fragment (FS 2, grid
728N 500E, Level 1). This strap fragment measures 155
mm long by 20 mm wide (Fig. 16a), and has two square
nail holes spaced about 130 mm apart. The strap was
used to bind wooden packages and crates such as
ammunition and ration boxes. Similar strap fragments
were commonly found during Haecker’s (1998:30-31)
Camp Lewis investigations. The fragment was found in
redeposited fill at the north end of the project. The arti-
fact is probably associated with the Civil War occupa-
tion of Camp Lewis.

Earthenware sherd (FS 3, grid 710N 494E, Level 4).
This small non-Pueblo body sherd, which measures less
than 10 by 10 mm, may be from a flower pot. The non-
descript sherd dates from the nineteenth century.
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Horseshoe (FS 4, grid 650N 507E, surface). This
complete machine-made horseshoe is for a light riding
or saddle horse. It has six remaining nails and no heel
caulks. The horseshoe is heavier than the older nine-
teenth century horseshoes found on the site, and is not
as worn. It was found beside the highway and could be
associated with the Forked Lightning Ranch. 

Bottle glass (FS 6, grid 635N 507E, Level 2). This
small (15 by 15 mm) fragment from an unidentifiable
bottle type is heavily opalescent and dates from the
nineteenth century.

Bottle glass (FS 7, grid 630N 507E, Level 5). This
brown glass fragment from an unidentifiable bottle type
is 10 by 10 mm and dates from the nineteenth century.

Bottle glass (FS 11, grid 635N 507E, Level 4).
This small (10 by 10 mm) aqua glass fragment from an
unidentifiable bottle type is heavily opalescent and dates
from the nineteenth century.

Cut nail (FS 20, PP 1). This straight nail fragment
is 100 mm long, and is probably in the range of a 20d
common siding nail, but the lower third (approximately)
of the nail is missing. The nail dates from the nineteenth

century, and was found on the Santa Fe Trail ruts west
of Kozlowski’s Trading Post.

Hole-in-top can (FS 21, PP 2). The top of this
poorly preserved rectangular hole-in-top can, possibly a
meant container, measures 58 by 79 mm; it dates from
the nineteenth century.

Sanitary can (FS 22, PP 3). This sanitary can is
112 mm tall and has a diameter of about 91 mm. It dates
from the twentieth century, and could be associated with
the Forked Lightning Ranch. The can was found in the
area of a possible secondary branch of the Santa Fe Trail
west of the highway.

Bail can (FS 23, PP 4). The remaining fragment of
this poorly preserved bail can with a wire handle is 165
mm tall. The can would have had a friction lid; these
cans sometimes held lard or grease. The “pails” were
used secondarily as a general container. The can dates
from the nineteenth century, and was found in the area
of a possible secondary branch of the Santa Fe Trail
west of the highway.

Chain link fragment (FS 24, PP 5). This chain
link fragment was found in the area of a possible sec-
ondary branch of the Santa Fe Trail west of the highway.
The iron stock from which the link was made had a
diameter of 9 mm, but the size of the link is unknown.
The chain link probably represents a wagon part dating
from the nineteenth century.

Cut box nail (FS 25, PP 6). This slightly curved 8d
cut box nail (38 mm long) was probably pulled from a
hard-tack ration box or ammunition box (Haecker
1998:30-31). The nail was found near the terrace slope
on the west side of the highway and is probably associ-
ated with the Civil War occupation of Camp Lewis (Fig.
16b).

Horseshoe branch (FS 26, PP 7). This very worn
horseshoe branch, which has a well-worked heel caulk,
is from a light riding or saddle horse. The machine-made
horseshoe fragment dates from the nineteenth century.

Hole-in-top can (FS 27, PP 8). This poorly pre-
served hole-in top can has no measurable dimensions.
The can was found in the area of a possible secondary
branch of the Santa Fe Trail west of the highway. The
can dates from the nineteenth century.

Spencer rimfire cartridge (FS 28, PP 9). This
empty rimfire cartridge case bears the headstamp
“SAW” (Sage Ammunition Works), a Middleton, Conn.,
company that manufactured Spencer cartridges between
1864 and 1866 (Haecker 1998:35). The case is 29 mm
long with a 15-mm base, and was probably a .56-56 cal-
iber rifle-carbine cartridge (Fig. 16c). Interestingly, the
cartridge postdates, and therefore was not deposited dur-
ing, the Camp Lewis occupation. The cartridge was
found in the central area of the project area on the west
side of the highway.
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Functional Category Camp Nineteenth Twentieth
Artifact Type Lewis Century Century

Clothing/equipment
poncho grommet 1
rivet/burr 1

Hardware
cut nails 4
cut box nails 2
cut nail and washer (rivet/burr) 1
rivet/burr 1
metal reinforcing strap 1
barrel hoop 1

Horse/wagon equipment
horseshoes 3 1
chain 4

Food storage/consumption
hole-in-top can 2
sanitary can 1
bail can 1
key-opened coffee can 1
kettle fragment 1
tin-cup handle 1

Arms
Spencer rimfire cartridge* 1
.41 caliber lead ball 1

Unknown
earthenware sherd 1
bottle glass 3
metal scrap 6
indeterminate cast iron 1

Total 5 32 3

*Post-Camp Lewis

Table 3. Historic period artifacts.



Round-headed cut nail (FS 29, PP 10). This
round-headed cut nail or tack is 29 mm long. The
straight 3d nail dates from the nineteenth century.

Chain link fragment (FS 30, PP 11). This broken
chain link is made from 2.5-mm diameter stock; the link
was about an 25 mm long. It dates from the nineteenth
century and was probably a wagon part.

Cut can fragment (FS 31, PP 12). A fragment of
an unidentified type of can was cut into a triangular
shape measuring about 58 mm wide by 38 mm tall. The
can fragment dates from the nineteenth century; the
function of the artifact is unknown.

Chain link replacement (FS 32, PP 13). This arti-
fact is a possible chain link replacement wrought from a
flattened piece of iron measuring 15 mm wide and 4 mm
thick (Fig. 17a). The iron piece has been hammered into
an oval shape about 38 mm long. The artifact probably
represents an expediently made replacement link or
wagon part dating from the nineteenth century.

Horseshoe (FS 33, PP 14). This artifact is a com-
plete machine-made horseshoe for a light riding or sad-
dle horse. It has two remaining nails and well-worn heel
caulks. The horseshoe is probably associated with civil-
ian use of the Santa Fe Trail during the nineteenth cen-
tury (Haecker 1998:32-33).

Cut nail (FS 34, PP 15). This straight, complete,
10d cut nail is 76 mm long. It is a common siding nail
that was apparently dropped; it dates from the nine-
teenth century. 

Key-opened coffee can (FS 35, PP 16). This key-
opened coffee can has a diameter of 127 mm and a
height of 79 mm. The can was found on the south end of
the site on the west side of the highway. The can dates
from the twentieth century and could be associated with
the Forked Lightning Ranch.

Horseshoe branch (FS 36, PP 17). This horseshoe
branch has one remaining nail and a well-worn heel
caulk. The horseshoe, which dates from the nineteenth
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Figure 16. Camp Lewis 1862 occupation artifacts.



century, was machine-made for a light riding or saddle
horse.

Rivet (FS 37, PP 18). This sheared rivet has a
rounded head and a diameter of 5 mm; the remaining
fragment is 25 mm long. The rivet is probably a general
wagon part dating from the nineteenth century.

.41 lead ball (FS 38, PP 19). The .40/41 caliber
round lead ball was common to a variety of nineteenth
century civilian percussion rifles as well as to Derringer
percussion pocket pistols (Garavaglia and Worman
1985). The ball does not have a casting line and has one
small facet, but does not appear to have been fired (Fig.
17d). It was found in the heavily wooded area on the
east side of the highway. The ball dates from the nine-
teenth century, but is probably not associated with the
military occupation of Camp Lewis.

Tin-cup handle (FS 39, PP 20). What was possibly
a tin-cup handle was recycled by cutting off both ends
(Fig. 16d) to leave a segment 43 mm long and 15 mm
wide. The secondary function of the modified handle is
unknown. Tin cups were a common piece of equipment
in soldiers’ mess kits. The handle was found in the heav-
ily wooded southeast corner of the project area. The
handle segment is most likely associated with the Civil
War occupation at Camp Lewis. 

Modified chain link (FS 40, PP 21). An apparent
iron chain link was modified by pounding the ends flat,
then splitting the flattened sections to form two eyelets
(Fig. 17c). The iron stock from which the link was made
was 5 mm in diameter. The link measures 81 mm long
and 33 mm wide. The function of the modified link is
unknown. The original link was probably associated
with a wagon part dating from the nineteenth century.

Cut box nail (FS 41, PP 22). This cut box nail is 38
mm long (Fig. 16e). The slightly curved 4d nail was
probably obtained from an empty hard-tack ration or
ammunition box (Haecker 1998:30-31). The nail was
found on the heavily wooded east side of the highway,
and probably dates from the Camp Lewis Civil War
occupation.

Rivet/burr (FS 42, PP 23). This combination
rivet/burr has a diameter of 8 mm. These objects were
commonly used to reinforce a variety of material,
including leather and clothing; the rivet/burr is of the
size commonly observed on Levi’s pants. The rivet/burr
is assigned a general nineteenth century date because of
its commonness.

Metal scrap with rivet (FS 43, PP 24). A metal
fragment with a rivet at one end has been cut into a
rough triangular shape measuring 46 mm long and 28
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Figure 17. Selected nineteenth century artifacts.



mm wide. This could be a recycled piece of brass or
copper, but the function of the modification is unknown.
The item is assigned a general nineteenth century affili-
ation.

Barrel hoop fragment (FS 44, PP 25). This barrel
hoop fragment is 229 mm long and 28 mm wide; it is
assigned a general nineteenth century affiliation.

Metal scrap (FS 45, PP 26). Two small pieces of
metal scrap represent modified pieces of brass or cop-
per. The pieces of cut scrap are roughly rectangular;
they measure 18 by 8 mm, and 20 by 13 mm. The func-
tion of the cut metal is unknown, and they are assigned
a general nineteenth century affiliation.

Cut nail fragment (FS 46, PP 27). This straight
cut-nail fragment is 38 mm long; it lacks the head, so the
original length could not be determined. The nail dates
from the nineteenth century.

Metal scrap (FS 46, PP 28). This artifact consists
of a small cut piece of copper or brass that has been
scrunched into a shapeless wad measuring about 20 by
13 mm. The function of the metal scrap in unknown and
the item is assigned a general nineteenth century affilia-
tion.

Metal scrap (FS 47, PP 29). This scrap of rolled
iron, about 51 mm long and 20 mm thick, is of unknown
function, and is assigned a general nineteenth century
affiliation.

Cast iron fragment (FS 48, PP 30). This C-shaped
fragment of cast iron has been chiseled off from a larg-
er unknown object. The rounded stock from which the
object was made has a diameter of 11 mm. The remain-
ing C-shaped fragment measures about 25 by 25 mm
and has the appearance of half a chain link. The function
of the artifact is unknown. The piece is assigned a gen-
eral nineteenth century affiliation.

Cast iron fragment (FS 49, PP 31). This piece of
slightly curved cast iron could be from a kettle or Dutch
oven. It measures 43 by 38 mm by 2.5 mm thick, and is
assigned a general nineteenth century affiliation.

Poncho grommet (FS 50, PP 32). This artifact is
similar to a poncho grommet recovered from Camp
Lewis by Haecker (1998:26-27). This grommet has a
diameter of 16 mm and an interior diameter of 10 mm.
The grommet may have been part of a Civil War era rub-
ber poncho and is probably associated with the Camp
Lewis occupation (Fig. 16g).

Cut nail and washer (FS 51, PP 33). This artifact
appears to be an expediently manufactured rivet/burr
constructed from a fragment of 16d (approximately) cut
nail and an iron washer with a diameter of 9 mm (Fig.
17d). It is seemingly a makeshift rivet and burr type fas-
tener with a length of 41 mm. The fastener would have
secured an object measuring about 36 mm. The item is
assigned a general nineteenth century affiliation.
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The intent of the testing program was the identification,
evaluation, and documentation of potential artifacts and
cultural features within the proposed roadway rehabili-
tation and bridge replacement along NM 63. This was
accomplished by pedestrian survey, metal detector sur-
vey, and geophysical investigations. Artifacts were
found from the precontact period, the Camp Lewis Civil
War period, the general nineteenth century, and from the
twentieth century (see Table 3).

PRECONTACT PERIOD

Cultural material relating to the precontact period con-
sisted of five chipped stone artifacts. The small assem-
blage is composed mainly of secondary chert and chal-
cedony core reduction flakes along with one small
obsidian biface fragment. The lithic debitage showed no
evidence of secondary use or modification. The artifacts
were recovered from three individual test pits (see Table
2). Four of the artifacts were from two grids at the south
end of the tested area (see Fig. 6). These artifacts were
from mixed deposits containing asphalt, historic period
glass, and recent roadside refuse. The remaining chert
flake was found on the surface near the road shoulder
some 50 m north of the other artifacts. The context—on
the surface along the road shoulder and resting on a
grass clump—suggests that this flake had been discard-
ed from a passing vehicle.

The three flakes and biface fragment from the two
southernmost test pits are probably associated with mate-
rial washing down the terrace slope from LA 85503 some
30 m to the south. This precontact period site was previ-
ously tested by Gaunt (1998:48-51) and site elements are
present on both sides of the highway. The artifacts recov-
ered during the present project were all small items that
apparently washed down from the main site area and
were redeposited at the base of the terrace. Subsurface fill
in the test pits lacked culturally stained soil suggestive of
use surfaces or primary cultural deposits.

Gaunt dated the occupation to the Rio Grande
Classic period (A.D. 1325-1540) based on ceramics

found on the site. The small lithic assemblage recovered
during the current project lacks temporally sensitive
artifacts and provides little additional information on
site interpretation. Gaunt (1998:50) had similar chal-
cedony flakes from two artifact concentrations on the
west side of the highway along with three projectile
points. The small obsidian biface recovered during this
project is probably the tip of an unidentifiable projectile
point. The transparent obsidian is an intrusive material
type originating in the Jemez Mountains.

In addition to the small lithic assemblage recovered
in the test pits, the geophysical investigation found three
anomalies within the boundaries of LA 85503. The
anomalies were well outside the right-of-way buffer
zone on both sides of the highway. The anomaly on the
east side of the highway is probably associated with one
of the cobble thermal features previously recorded by
Gaunt (1998:49). Two anomalies near grid 520N 485E
on the west side of the highway have no surface visibil-
ity but are consistent with accumulations of magnetic
stones or possibly fire-alteration of the magnetic miner-
als in the soil (Appendix 2: Fig. 7). These anomalies are
west of Gaunt’s (1998:49) test pits and are preserved
outside of the right-of-way in the general vicinity of
Structure 1, described as a low cobble mound possibly
representing a fieldhouse. The anomalies may represent
extramural features of unknown function associated
with the fieldhouse.

CAMP LEWIS 1862 CIVIL WAR OCCUPATION

Five artifacts might date from the 1862 Civil War
encampment of Camp Lewis (see Table 3 and Fig. 5).
The artifacts are all nondescript items. No specific Civil
War buttons or ammunition were recovered. Three of the
artifacts are hardware in the form of two cut box nails
and a metal reinforcing strap fragment. This hardware
was probably derived from empty hard-tack ration and
ammunition boxes, which had been used for firewood or
disintegrated in place (Haecker 1998:30). Haecker found
these nails to be both widely scattered across the site and
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concentrated within areas of charcoal matrix, suggesting
use of the crates as firewood. One nail found during this
project was within the boundary of the LA 85503 pre-
contact site on the west side of the road. The other nail
was found in the heavily wooded area east of the high-
way. Haecker (1998:46) found several similar cut box
nails and other Civil War era artifacts along an overlap-
ping transect on the east side of the highway. The single
metal reinforcing strap fragment was found at the north
end of the project at grid 728N 500E. This artifact was
from a redeposited context along the shoulder of the
highway. The metal reinforcing strap fragment was the
only Civil War related artifact found within the tested
area of the site. One of Haecker’s (1998:47) seven tran-
sects that extended across the project area to the edge of
Kozlowski’s Spring found no Civil War era artifacts. The
primary Camp Lewis encampment was probably cen-
tered on the level terrace top south of the 600N grid line,
and was present on both sides of the road. The more slop-
ing terrain in the area of the bridge relocation apparently
experienced a more transitory occupation, epitomized by
soldiers crossing the locality on their way to the spring
for water.

The single clothing/equipment artifact was a pon-
cho grommet. Haecker (1998:27) found a similar pon-
cho grommet during his Camp Lewis investigation. The
grommet was found along the highway shoulder on the
east side of the highway, and was one of the few arti-
facts found by metal detector between the road and the
existing right-of-way fence.

A food storage/consumption artifact consisted of a tin-
cup handle. Haecker (1998:43) found three similar tin-cup
handles during his work at Camp Lewis. The tin cup was
an essential part of a soldier’s mess kit. The handle had
been modified by cutting off both ends, but the purpose of
this modification is unknown. The handle was found at the
southern end of the site and east of the highway. 

No specific anomalies associated with the Camp
Lewis occupation were found during the geophysical
investigations. However, Haecker (1998:53-54) felt that
the depression as well as the other rock-lined features
such as the fieldhouse and the thermal features within
the bounds of LA 85503 should be carefully investigat-
ed to determine whether they indeed represented pre-
contact features, or Camp Lewis related (or reused)
campfires and tent pads. The three anomalies discussed
under the precontact section above should not, there-
fore, be completely excluded from the realm of possible
Camp Lewis related features. The presence of Santa Fe
Trail ruts within 25 m of these features on the west side
of the highway combined with both a cut box nail and a
.58 caliber cartridge (Gaunt 1998:48) found in the vicin-
ity may lend credence to this warning. The presence of
the tin-cup handle, poncho grommet, and cut box nail

lends support to Haecker’s (1998:45-46) contention that
at least some intrasite mess units extended east of the
highway. This heavily wooded area may be less picked
over by collectors than the primary grass-covered open
area west of the highway.

GENERAL NINETEENTH CENTURY OCCUPATION

Thirty-two artifacts were assigned a nineteenth century
affiliation (see Table 3). In most cases the generalized
nature of these artifacts overlaps the entire temporal range
of the Santa Fe Trail/Kozlowski Trading Post/Camp
Lewis occupation, but they cannot be confidently
assigned a more finely tuned temporal affiliation. The
artifacts from the wooded east side of the highway over-
lap a transect from which Haecker (1998:46) recovered
several Camp Lewis era artifacts. The artifacts assigned a
general nineteenth century affiliation may be part of, or
mixed with, Camp Lewis related activities that occurred
in this area. In general, the nineteenth century artifacts
were lightly scattered along the length of the project area,
but only four artifacts found during the metal detector
survey were recovered between the road and the existing
right-of-way fences (see Fig. 5). The majority of the arti-
facts were found in the buffer zone either side of the high-
way. No artifacts were recovered from the strip immedi-
ately adjacent to the Kozlowski Trading Post on the east
side of the highway. Three pieces of glass and an earth-
enware vessel fragment were recovered from test pits
with mixed subsurface deposits (see Table 2). The
remaining artifacts were found during the metal detector
survey at depths that ranged from surface contexts to 22
cm below the surface (see Table 1).

The clothing/equipment category is represented by
a single small rivet/burr recovered from the wooded
area on the east side of the highway. The small size sug-
gests association with either clothing or possibly leather
equipment.

The hardware category consisted mainly of cut
nails, rivet/burrs, and a single barrel hoop fragment. The
cut nails were straight, suggesting that they had been
dropped and lost. The nails were scattered across the site.
One cut box nail was modified for use as a rivet/burr.
Both rivet/burrs may have been associated with wagon
hardware. A single barrel hoop fragment was recovered
from the wooded east side of the highway.

Horse/wagon equipment was represented by three
horseshoes and four chain links. Horseshoes are repre-
sented by two well-worn fragments, and one complete
but worn shoe. The worn nature of the horseshoes sug-
gests association with the Santa Fe Trail. Their replace-
ment is a common activity that might be expected at a
Santa Fe Trail stop. Similarly, the four chain links are in
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the size category that suggests association with wagon
hardware. The links are either broken or show second-
ary modification, most likely repairs occurring at the
Santa Fe Trail stop and watering hole.

The food storage/consumption category consists of
two hole-in-top cans, a bail can, and a probable cast iron
kettle fragment. The two hole-in-top cans are in the
proximity of Santa Fe Trail ruts on the west side of the
highway, whereas the bail can was recovered from the
wooded area east of the highway. The kettle fragment
was also recovered east of the highway.

The arms category contains a Spencer rimfire car-
tridge case and a .41 caliber lead ball. Interestingly, the
empty cartridge was manufactured by the Sage
Ammunition Works between 1864 and 1866, and thus
postdates the Camp Lewis occupation. Haecker
(1998:35) recovered an unfired cartridge with the same
headstamp during his Camp Lewis investigations. The
cartridge case was found on the west side of the road
within the bounds of the LA 85503 precontact site.
Santa Fe Trail ruts are about 25 m west of this locality.

The .41 caliber lead ball was not military issue
ammunition. The .41 caliber ball was common to a vari-
ety of nineteenth century civilian percussion rifles as
well as to Derringer percussion pocket pistols. The ball
was found on the wooded east side of the highway.
Although not military issue, the ball might have been
associated with a soldier’s privately owned pocket pis-
tol. However, this was a common caliber used over a
fairly long period during the nineteenth century.

The unknown category contained three small frag-
ments of glass, an earthenware sherd, and miscellaneous
metal scrap. The glass fragments were recovered from
two test pits with mixed subsurface deposits at the south
end of the tested area. The small fragments could not be
specifically identified as to bottle type, although they
are most likely from beer and wine bottles. A single
earthenware sherd was from a test pit with mixed sub-
surface deposits. The small undecorated body sherd is
from an unidentified vessel form. Seven pieces of metal
scrap form the largest portion of the category. Materials
include cast iron (1), copper or brass (5), and one cut can
fragment. All but the cut can fragment are concentrated
in the wooded area east of the highway and within the
bounds of LA 85503, the precontact site. The function of
the modified metal scrap is unknown, but the items are
located in the proximity of the thermal features and a
depression previously recorded as precontact site ele-
ments. As mentioned, the presence of both precontact
and historic period artifacts around these features con-
fuses their actual temporal affiliation. 

Two anomalies recorded during the geophysical
investigations have been assigned general nineteenth
century affiliations. Apparently compacted soil occurs

on the west side of the highway between about the 630N
and 650N grid lines (Appendix 2: Fig. 8). A probable
secondary Santa Fe Trail rut descends the terrace farther
to the west of this point, but no swales or ruts are visi-
ble in the area of the anomaly. The anomaly is most like-
ly associated with a secondary segment of the Santa Fe
Trail, but the anomaly is preserved outside of the right-
of-way and was not evaluated by test pits. Two test pits
within the right-of-way found mixed subsurface
deposits, but no indication of trail ruts.

The most intriguing geophysical anomaly was on
the west side of the highway, and bounded approxi-
mately by the 685N to 700N and 475E to 490E grid
lines (Appendix 2: Fig. 6). This roughly circular area
(15 m diameter) with elevated conductivity is set in a
slight topographic low and bounded by the Santa Fe
Trail on the south. The Santa Fe Trail rut is evident on
the magnetic field strength map (Appendix 2: Fig. 4)
and was previously tested by Gaunt (1998:27-30). The
anomaly is covered with grass and has no surface indi-
cations of a feature. It was speculated that this circular
area could be a corral, but the anomaly is well outside of
the right-of-way and test pits could not be dug to evalu-
ate this speculation.

In addition to the possible corral, a roughly 25-m
long diagonal of about six magnetic targets spaced about
3 m apart stretches from 693N 404E to 707N 479E
(Appendix 2: Fig. 5). The diagonal gives the impression
of a possible fence line. This diagonal of magnetic tar-
gets is also outside of the project area and the subsurface
nature of the targets was not further evaluated. The large
magnetic target appearing north of the diagonal at about
704N 490E (Appendix 2: Fig.5) was visible on the sur-
face as a piece of bent rebar. Very few other magnetic
targets are associated with the large anomaly.

TWENTIETH CENTURY OCCUPATION

Cultural material related to the twentieth century was
limited to three artifacts: a sanitary can, a key-opened
coffee can, and a horseshoe (see Table 3 and Fig. 5). The
food storage/consumption category is represented by the
sanitary can and the key-opened coffee can. These cans
may date as early as the 1920s to 1930s. The sanitary
can was located in the proximity of a secondary Santa
Fe Trail rut on the west side of the highway directly west
of Kozlowski’s Trading Post. The coffee can was found
at the south end of the project area.

The horse/wagon equipment category is represent-
ed by a single complete horseshoe with six nails. The
horseshoe is not worn and appears rather recent. The
horseshoe was found on the surface of the road shoulder
at grid 650N 507E. 
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These three twentieth century artifacts may be asso-
ciated with the operation of the Forked Lightning
Ranch; however, they may simply represent refuse
tossed along the highway. All remaining artifacts were a
combination of road-related litter postdating the 1960s

mixed with abundant cobbles and gravel with magnetic
signatures. This more obvious recent material and rock
were not collected. No geophysical anomalies can be
specifically related to the twentieth century Forked
Lightning Ranch operation.
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The testing program determined that the site area over-
lapping the area of take associated with the bridge align-
ment contains very little cultural material. Pedestrian sur-
vey, metal detector survey, and geophysical survey found
artifacts with precontact, Camp Lewis, general nineteenth
century, and twentieth century affiliations. The majority
of this material was associated with the buffer areas along
the edges of the right-of-way. Cultural material in the
bridge alignment locality was sparse. Fifteen test pits
evaluating the nature of the fill consistently verified that
subsurface artifact content was low and that previous

land-altering activities had thoroughly mixed the fill and
compromised the interpretive integrity of the material.
Five potential anomalies identified by the geophysical
survey are well outside of the construction zone and will
not be affected by the proposed road realignment. The
testing program has identified, evaluated, and document-
ed cultural material within the right-of-way and has deter-
mined that the site area overlapping the proposed project
area is not likely to yield information beyond that already
documented. No further archaeological investigations
within the construction zone are recommended.
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ADMINISTRATIVE SUMMARY

On February 13, 2002, at Pecos National Historical Park, a meeting was held between representatives
of the National Park Service, Pecos National Historical Park (PNHP), the New Mexico State Highway and
Transportation Department (NMSHTD), and the Office of Archaeological Studies (OAS), Museum of
New Mexico (also present was Marron and Associates). The meeting participants discussed the planned
bridge reconstruction along NM 63 in San Miguel County, New Mexico. At this time it was concluded that
the OAS was to develop a comprehensive archaeological testing plan for a bridge reconstruction project
covering approximately 0.54 acres north of Camp Lewis, a Civil War site (LA 121192); and west of
Kozlowski's Station, a Civil War and Santa Fe Trail site (LA 86076) within the boundaries of the PNHP. 

The NMSHTD proposes to reconstruct the road and replace the bridge at Glorieta Creek along NM
63. The results of past investigations show that in the project vicinity there are cultural resources from the
Territorial period. Field investigation will assess the data potential of artifacts and features that may be
within the project area relative to the National Register of Historic Places properties, Kozlowski's Station
(LA 86076), the Santa Fe Trail (LA 38648), and Camp Lewis (LA 121192). Proposed field methods
include nondestructive geophysical remote-sensing techniques, hand excavation within potential cultural
features, and mechanical excavation to expose subsurface characteristics of Santa Fe Trail ruts.

NMSHTD Project No. TPM-0063(6)-01, CN 2075, Task No. 4300-7
MNM Project No. 41.689
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INTRODUCTION

At the request of the New Mexico State Highway
and Transportation Department (NMSHTD), the Office
of Archaeological Studies (OAS), Museum of New
Mexico, proposes to conduct an archaeological testing
program north of Camp Lewis, a Civil War site (LA
121192); and west of Kozlowski's Station (LA 86076)
within the boundaries of Pecos National Historical Park
(Fig. 1; see Appendix 1 for site location information).
NMSHTD has developed plans to reconstruct NM 63
and replace the bridge at Glorieta Creek in San Miguel
County, New Mexico.

Conventional archaeological survey consisting of
pedestrian reconnaissance is inadequate to evaluate the
potential artifact distributions and cultural site pattern-
ing at Camp Lewis. At the request of and in collabora-
tion with National Park Service personnel (Judy Reed,
archaeologist; Charles Haecker; and Dennis Ditmanson,
superintendent), the OAS proposes to sample the area

using noninvasive techniques of electromagnetic ground
conductivity and metal detection. Guided by the geo-
physical data, standard hand excavation methods will be
used to examine anomalies for context, integrity, and
extent. Mechanical trenching will be conducted for por-
tions of the Santa Fe Trail within the right-of-way.

Work will be performed in compliance with Section
106 of the National Historic Preservation Act (36 CFR
Part 8000), Executive Order 11593 (1972), and the
Environmental Policy Act of 1969 (91. Stat 852). The
work will be done in accordance with the Secretary of
the Interior’s Standards and Guidelines for Archeology
and Historic Preservation (Appendix 2). The sections
on identification, evaluation, and documentation are
pertinent to the testing plan for the proposed road recon-
struction and bridge realignment. The Santa Fe Trail
(LA 38648) at Pecos National Historical Park is listed
on the State Register of Cultural Properties and the
National Register of Historic Places.
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PREHISTORY AND HISTORY

Forty-six sites within 0.5 km of the project area
have evidence of pre-contact Pueblo through historic
period occupations. Four of these sites are within or
very close to the Camp Lewis site boundary and are dis-
cussed in more detail in the following section. Since this
area exhibits almost continuous use from A.D. 1200 into
the twentieth century and these sites may have bearing
on Camp Lewis, a brief discussion of human occupation
of the area is provided.

PRE-COLUMBIAN OCCUPATION OF THE PECOS AREA

The Pecos area was first sporadically inhabited by
nomadic hunters and gatherers during the Archaic peri-
od (5000 B.C.-A.D. 400). By the beginning of the
Pueblo period (A.D. 400-1600), the population increas-
es in the Upper Pecos Valley may have led to the devel-
opment of sedentary, agricultural settlements. The first
known settlement in the area consisted of a pithouse vil-
lage (LA 14154) occupied between A.D. 800 and 850.
Prior to A.D. 1300, major communities of 200- to 300-
room pueblos were established at Rowe (LA 108),
Dick's Ruin (LA 276), Arrowhead Ruin (LA 251),
Forked Lightning Pueblo (LA 672), Loma Lothrop (LA
277), and other smaller sites in the Pecos area. These
early Pueblo III phase (A.D. 1100-1300) sites are
believed to be ancestral to Pecos Pueblo, and Forked
Lightning Pueblo is thought to have been its immediate
predecessor.

Numerous researchers have attempted to account
for population influx onto the Pecos mesilla. Mera
(1940), Kidder (1958), and Hewett (1904) believe that
people from the Pecos Valley moved to Pecos Pueblo
because of the continual threat of Plains Indian attacks.
The notion of raiding by outside groups, specifically
Plains Indians (Apaches), is refuted by Schroeder (Ford
et al. 1972:30), Gunnerson (1969), and Nordby (1981).
Gunnerson's (1969) work at Pecos has combined histor-
ical documentation with archaeological research to
demonstrate that Athapaskan speakers (Apaches) were
not in the Pecos area until after A.D. 1525. Other
archaeologists hypothesize that smaller pueblos consol-
idated into Pecos to increase the work force necessary
for intensive agricultural practices and in particular for
the development and implementation of complex irriga-
tion systems. Fliender (1981), on the other hand,
believes that the migration from the smaller pueblos to
one large community at Pecos was the result of an
endemic decrease in the population due to an overly
stressed environment.

By A.D. 1450, Pecos Pueblo was the only inhabited

village in the Pecos River Valley and consisted of a
monumental fortified complex of multistoried buildings
around a main plaza (Kidder 1932, 1958).

SPANISH OCCUPATION AT PECOS

The first European to visit Pecos Pueblo was
Captain Hernando Alvarado in 1540, when he was in
command of the Coronado expedition (Sanchez 1988).
Pecos Pueblo sent a delegation to Zuni to offer peace to
Coronado, taking him buffalo hides, shields, and feath-
ered headdresses. Captain Alvarado returned with the
Pecos delegation to the pueblo. In 1581, the Rodríguez-
Chamuscado expedition visited Pecos, followed by the
Espejo-Beltran expedition in 1582. Spanish attempts to
conquer the pueblo for Spain were finally successful in
1590 through the efforts of Castaño de Sosa, who fought
briefly with the residents of Pecos. The pueblo was left
in peace for the next eight years until Oñate occupied
New Mexico in 1598. Shortly after his arrival, he sent a
delegation of Franciscan priests as missionaries to
Pecos. By the early 1620s, a church (the largest
European building in New Spain) had been built at the
pueblo and continued in operation until 1680, when the
Spaniards were forced to leave the territory because of
the Pueblo Revolt (Kidder 1962). When Don Diego de
Vargas recaptured New Mexico in 1692, a new mission
church was established at Pecos, and Spanish occupa-
tion continued from this time through 1828. By 1838,
due to the devastation of the earlier smallpox epidemic,
only 17 to 24 inhabitants remained at Pecos Pueblo. 

The move from Pecos Pueblo by the early to mid-
nineteenth century has been attributed to the continual
stress on the population from diseases introduced by the
Spaniards and increased depredation by Plains Indians
(Kidder 1962). The last survivors of Pecos eventually
left the Upper Pecos Valley in 1838 and sought refuge at
Jemez Pueblo (Kidder 1932; Gregg 1990; Nordby and
Wait 1979).

THE PLAINS INDIAN INFLUENCE

In 1525 Plains groups attempted to expand their ter-
ritory into New Mexico by waging war on Pecos
Pueblo, the most eastern Pueblo in the Southwest
(Kidder 1932; Rasor 1988). Unable to conquer Pecos,
the Apache groups retreated to the Plains, and by 1540
an alliance was made between the Pecos inhabitants and
the Apaches. This resulted in the development of an
extensive trade economy that actually had roots extend-
ing back to the 1400s (Rasor 1988). The location of
Pecos in the narrow corridor between the eastern plains
of New Mexico and the Rio Grande Valley to the west
made it an ideal trade center between the two regions.
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Rasor (1988) records that the Plains Indians came by the
hundreds to trade fairs at Pecos and brought buffalo
hides, meat, raw material for stone tools (Alibates
chert), and shells for trade. Later on, the Plains groups
also traded slaves to the Spaniards for horses (Rasor
1988). In return the Rio Grande Pueblos provided cotton
clothing, pottery, obsidian, feathers, turquoise, and food
staples.

A peaceful existence between the Plains and Pueblo
Indians endured to approximately 1675. The Spaniards
recorded that Apache groups often camped outside the
walls of Pecos during severe winters, and by the 1690s
some were living with the Pecos people (Rasor 1988). It
is speculated that due to Comanche harassment, trade
between the Pueblos and Apaches ceased after the
1770s. By the 1740s Comanches were a serious threat to
Pecos, and numerous residents of the pueblo were
killed. Kidder (1962) reports that by 1750 most adult
males had been killed by Plains attacks. The pueblo suf-
fered further devastation in 1788 from the Spanish-
introduced smallpox epidemic, which killed off all but
180 people.

Tipi-ring sites have been recorded within the imme-
diate vicinity of Pecos Pueblo (Metzger, personal com-
munication, October 1991). Tipi-ring sites with associ-
ated Pecos pottery have been suggested as evidence that
Plains groups were trading with Pecos (Gunnerson and
Gunnerson 1970). These types of Plains sites have been
recorded at Anton Chico and to the north near Las
Vegas, New Mexico. Also, a burned jacal structure,
excavated at Pecos, contained Pueblo and Jicarilla
Apache wares (Gunnerson 1988).

THE SANTA FE TRAIL

In the late eighteenth century, when the Spanish
land grants were being established in the Pecos River
Valley, numerous expeditions brought explorers and
traders into New Mexico. At this time, New Mexico was
still a territory of Spain, and the Spanish government
maintained tight control over its frontier communities.
Spain's colonial borders were closed to any type of com-
merce with foreigners to the east. Spain's new frontier
settlements were supposed to have exclusive economic
ties with Mexican communities to the south via the
Camino Real from Chihuahua. When Mexico gained
independence from Spain in 1821, the borders of New
Mexico were opened, and trading with the United States
began by means of the Santa Fe Trail. The Santa Fe Trail
was the first American trans-Mississippi pathway to the
West and the only route that entered into another coun-
try (Simmons 1988; National Park Service 1963). The
trade, centered in Santa Fe, eventually overflowed into
the Mexican provinces, where merchants found lucra-

tive markets for their wares.
William Becknell, his companions, and their oxen

and mule trains of merchandise were the first easterners
to legally travel from Missouri to Santa Fe on what
became the Santa Fe Trail. In the autumn of 1821 they
were also the first Americans to engage in commerce
with the Republic of Mexico. The Santa Fe Trail dif-
fered markedly from trails farther north, whose traffic
was composed mainly of settlers, ranchers, farmers, and
miners trying to reach the Pacific in quest of new homes
and opportunities. With time, the trail grew into a well-
traveled route. The Santa Fe trade drew Mexican silver
coins, furs, wool, and raw material into the United
States. It also precipitated a minor economic boom in
Santa Fe, which had previously been a depressed fron-
tier area (Simmons 1984, 1988).

The twenty-five years (1821-1846) in which
Mexico controlled the western end of the trade along the
Santa Fe Trail are generally regarded as the heyday of
the trail. During that period many of the most dramatic
events associated with the trail's history occurred. These
included the initial survey of the route in 1825; the first
experiments with military patrols; rocky diplomatic
negotiations with Mexico; the travels of Josiah Gregg,
whose book, Commerce of the Prairies, first publicized
the Santa Fe Trail and the American West, as well as
describing an assortment of Indian fights and weather
disasters (Simmons 1984).

In 1846, during the first year of the Mexican-
American War, General Stephen Watts Kearney led his
army along the Santa Fe Trail's mountain route and con-
quered New Mexico. Bringing Santa Fe under the rule
of the United States changed the character of the com-
merce of the trail. However, the route no longer benefit-
ted from international ties. Forts were added to the trail
to guard against Indian attacks, and military freight
trains became a new business. Diverse travelers now
used the Santa Fe Trail. Where once the trail had been
populated by merchants and their ox-driven caravans,
the late 1840s saw the trail traveled by U.S. Army sol-
diers, government officials, gold seekers bound for
California, Catholic priests and nuns, Protestant mis-
sionaries, and Old World immigrants (Simmons 1984;
Almaraz 1988).

The Santa Fe Trail, including its two main routes,
was over 1,200 miles long. The original route started in
Franklin, Missouri, and went southwest through Kansas,
where it followed the Kansas River. At what is now the
town of Cimarron, in western Kansas, the trail split into
two routes. The Cimarron Cut-off crossed the Oklahoma
Panhandle, entering New Mexico northeast of Clayton;
and the Mountain Branch headed west along the
Arkansas River into Purgatory, Colorado, then south
through the Raton Pass into New Mexico. These two
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routes then converged at La Junta (now Watrous), New
Mexico. This later became the site of Fort Union. The
Santa Fe Trail headed south and west from La Junta. San
Miguel del Vado was the first Mexican settlement
encountered by traders prior to the founding of the town
of Las Vegas in 1835. The town consisted of a fortified
plaza located near a ford (vado) on the Pecos River and
served as the port of entry for New Mexico (Pratt and
Snow 1988).

The Santa Fe Trail left San Miguel and headed
north and west into the mountains. The first travelers
would have seen Pecos Pueblo still inhabited by a few
families. However, after 1838 the pueblo and mission
ruins served as a landmark and campsite for Santa Fe
Trail travelers (Pratt and Snow 1988). In 1836, the
Catholic priest at Pecos left and took up residency at the
church at San Miguel. Trail ruts are still visible in part
of Pecos National Historical Park and at Fort Lightning
Ruin (Kidder 1958:11, Fig. 3a). The main trail lies to the
west of the mission across the Glorieta Creek. Some
spur-trail ruts to the village of Pecos pass the ruins on
the eastern side of the mission (Metzger 1990).

After Pecos, the next settlement encountered was
the small village of Pecos, two miles north. Also in this
area were three ranches, which would become important
sites in the Civil War Battle of Glorieta: Kozlowski's
Ranch (1850s), near Pecos Pueblo; Pigeon's Ranch
(1850s), further west at the entrance to Glorieta Pass;
and Johnson's Ranch (1858), on the west side of
Glorieta Pass. The most easily accessible route through
the mountain range for Santa Fe Trail travelers was
Apache Canyon. After passing through Pecos and
Apache Canyon, the trail swung west through Arroyo
Hondo and north to Santa Fe (National Park Service
1963; Pratt and Snow 1988).

Kozlowski's Stage Station was in the Pecos Pueblo
Grant. The modern headquarters incorporates some of
the original walls of Kozlowski's structure. Martin
Kozlowski, a Polish immigrant and enlisted man with
the Missouri Volunteers, came to New Mexico in 1846
and later acquired land on the Santa Fe Trail. The spot
where he settled was adjacent to a spring. With adobe
and roof timbers scavenged from the Pecos mission and
pueblo, Kozlowski built his ranch house, barn, and cor-
rals. There may already have been a structure at this
location, perhaps dating back to 1810. Prior to the Civil
War, Kozlowski's Stage Station served as a regular stage
stop, and Mrs. Kozlowski would serve meals to passen-
gers en route to and from Santa Fe.

Camp Lewis (LA 121192), across NM 63 from
Kozlowski's and south of Glorieta Creek, was a Civil
War camp used for a few days as a staging ground for
1350 Union soldiers that fought in the Battle of Glorieta
Pass. The camp was named after Captain William H.

Lewis, a regular army officer of the U.S. Fifth Infantry.
The camp was occupied primarily by members of the
First Colorado Volunteers and one company of New
Mexico Volunteers. On March 26-28, 1862, this small
Union force engaged elements of the Confederate Army
under the command of General Henry H. Sibley at near-
by Apache canyon and Glorieta Pass (see below for
more details on this campaign). Although the camp was
occupied by U.S. forces for only three days, the nearby
stage stop was used as a field hospital for eight to ten
weeks afterwards. The Santa Fe Trail (LA 38648) pass-
es through the site (Haecker 1998 85-86).

Pigeon's Ranch, once a twenty-three room com-
plex, is presently on NM 50. The ranch, established in
the 1850s, was another Santa Fe stopover. Alexander
Valle, a Frenchman from St Louis, built the combination
ranch and Santa Fe Trail hostelry. Today only three
adobe rooms, a rubble mound, and stone corral footings
remain of the original structure. During the Battle of
Glorieta, Pigeons Ranch alternately changed hands
between the Union and Confederate forces (Simmons
1984). The site served as a makeshift hospital, a morgue
(Simmons 1984), and later the burial ground for 31
Confederate soldiers.

Johnson's Ranch and Stage Station is at Cañoncito
at Apache Canyon, west of Pigeon's Ranch (on the old
Pecos Highway). In 1858, Anthony Johnson of St. Louis
purchased the ranch and built an adobe and rock resi-
dence. Johnson's Ranch became a stop for stagecoaches
on the last stretch of the Santa Fe Trail before Santa Fe.
Confederate troops occupied the ranch during the Battle
of Glorieta and used it as their headquarters and supply
depot. It was near Johnson's Ranch that Union troops
under the command of Major Chivington destroyed the
Confederate supply train and forced the Confederates
out of New Mexico (Simmons 1984; Swanson 1985).

By the 1870s, the railroad industry was building
new rail lines across Kansas into the Southwest. As each
new section was being added to the railroad system,
only portions of the Santa Fe Trail were being traveled.
In 1879, when the train line reached Las Vegas, New
Mexico, only 65 miles remained of the Santa Fe Trail's
original wagon route to Santa Fe. The railroad reached
Santa Fe in 1880, marking the end of the Santa Fe Trail
as a major commerce highway (Simmons 1984).

THE BATTLE OF GLORIETA

During the American Civil War, the Army of the
Confederacy was trying to gain control of the Santa Fe
Trail in northern New Mexico. Their strategy was to
control the proposed Southern Pacific Railroad route
near the Mexican border. Uniting the Confederacy with
transportation routes to the ports and gold fields of
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California and capturing the gold and silver mines in
Colorado would have bolstered the economy of the
Southern states and given the Confederate Army mili-
tary and political power over most of the United States.
The Confederates also planned to annex a portion of
Mexico. This vast territory would be acquired as a
slave-based economy stretching from the Pacific to the
Atlantic (Swanson 1988).

In February and early March of 1862, the
Confederate Army, under the command of Brigadier
General Sibley, successfully defeated the Union troops
in New Mexico at the battle of Valverde. They occupied
a portion of New Mexico along the Rio Grande from El
Paso, Texas, north to Santa Fe. Sibley then made plans
to capture Fort Union, east of Santa Fe. In its role as the
protector of the Santa Fe Trail, Fort Union was the head-
quarters and supply depot for the Department of New
Mexico and the key to controlling the entire territory.
Sibley, however, never did make it to Fort Union, nor
did he ever have another success in New Mexico. The
Battle of Glorieta, which took place along the Santa Fe
Trail at Glorieta Pass, was the victory by the Union
Army that resulted in Union control over New Mexico.
During this same period, Union forces were defeating
Confederate troops from Kansas to Missouri, resulting
in Union control over everything west of New Orleans
(Swanson 1985, 1988).

In late March 1862, Sibley's Texas Rangers
advanced toward Glorieta Pass and Fort Union. General
Sibley remained in Albuquerque while 300 mounted
men under the command of Major Charles Pyron
advanced from Santa Fe on the Santa Fe Trail. Pyron
stopped at Johnson's Ranch and Stage Stop at the con-
fluence of Apache Creek and Galisteo Creek. At the
same time, unknown to the Confederates, Colonel John
Slough and his Colorado Volunteers came to the defense
of Fort Union. Slough decided to take the initiative and
advanced a party of his men, led by Major John M.
Chivington, west toward the Confederate lines. The
Union troops reached Kozlowski's Ranch and Stage
Stop, where they camped at the spring (Swanson 1985;
Pratt and Snow 1988).

An initial encounter between the Union and
Confederate armies occurred in Apache Canyon on the
March 26, 1862. This fight was the first Union victory
in New Mexico and has been referred to as the "First
Skirmish of Apache Canyon." Chivington abandoned
pursuit and withdrew to Pigeon's Ranch, where a hospi-
tal was established. Pyron and his Confederate troops
retreated to Johnson's Ranch and sent a courier request-
ing reinforcement from Colonel William Scurry, who
had several hundred Texas Rangers and a supply train
standing by near Galisteo. The next day Chivington fell
back to Kozlowski's Ranch, where he was met by

Slough and his backup troops (Swanson 1985).
Both armies, at the opposing ends of Glorieta Pass,

simultaneously advanced on the morning of March 28
and fought the Battle of Glorieta at Pigeon's Ranch.
Although the battle itself was a Confederate victory,
Scurry conceded a defeat after he received word that a
Union detachment had diverged over the top of Glorieta
Mesa and destroyed the Confederate supply train at
Johnson's Ranch. As a result, the Confederate forces
retreated from New Mexico, returning to Texas with
only one-third of Sibley's original army. The Battle of
Glorieta, often called "the Gettysburg of the West,"
forced the Confederacy to abandon their plans to con-
quer the West. As a result of these events, the Union
Army retained control of one of their main military sup-
ply routes, the Santa Fe Trail (Swanson 1985; National
Park Service 1990).

PECOS NATIONAL HISTORICAL PARK

Documentation of Pecos Pueblo began in 1880, and
excavation and preservation treatment began later in the
1900s. By 1965, when the area became a national mon-
ument, considerable work had already been conducted
to preserve the ruins. From 1965 to the present there
have been numerous excavation, stabilization, and
reconstruction projects of the Pecos ruins by the
National Park Service.

Pecos National Historical Park is situated on the top
of a broad, flat, sandstone-capped mesilla approximate-
ly one mile west of the Pecos River. Occupation of
Pecos Pueblo spanned six centuries, from A.D. 1250 to
1838 (Kidder 1932, 1958). Historians characterize
Pecos Pueblo as a frontier community. The inhabitants
of Pecos Pueblo had contact with other Pueblo commu-
nities, engaged in warfare with the Plains Indians, and
eventually became a center of trade between the Pueblo,
Plains, and Spanish groups.

Pecos Pueblo was first documented by the
Spaniards during the Coronado expedition of 1540,
when it was reported that the pueblo had a large popula-
tion of approximately 2,000 individuals. In the 1830s
Josiah Gregg traveled on the Santa Fe Trail. He noted
that Pecos was still inhabited by a few Indian families
and that it was one of the pueblos converted into a
Mexican village (Gregg 1990). Adolph Bandelier visit-
ed Pecos in 1880 and made a detailed map as well as an
ethnohistorical report of the history of the pueblo
(Kidder 1962). Twenty years later, in 1904, E. L. Hewett
published a paper on archaeology in the Pecos Valley
and gathered information about the pueblo from inter-
views with two native Pecos Indians living at Jemez. In
1910, K. M. Chapman collected a large sample of the
potsherds representative of Pecos Pueblo and was sur-
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prised at the wide variety of ceramic types, including
black-on-white wares and historic Rio Grande types.
Finally, from 1915 to 1925, A. V. Kidder conducted an
extensive archaeological excavation in the Pecos area
and Pecos Pueblo and participated in the first steps
toward stabilizing portions of Pecos Pueblo to make the
cultural resource available for interpretation.

In 1935 the site of Pecos was made into a state

monument. The lands were eventually acquired by the
federal government, and in 1965 the extensive pueblo
ruins, Spanish mission church, and associated convento
were designated as a national monument by Congress.
In 1990, Pecos National Monument was combined with
Forked Lightning Ranch and the site of the Battle of
Glorieta to make up what is now referred to as Pecos
National Historical Park.
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THE TESTING PLAN

This archaeological testing plan will assess the data
potential of artifacts and features that may be within the
project area relative to Camp Lewis (LA 121192) and
National Register of Historic Places properties,
Kozlowski's Station (LA 87076), and the Santa Fe Trail
(LA 38648). These three resources overlap in the project
area and are collectively referred to as Camp Lewis for
this project (Fig. 2). Other cultural resources in the proj-
ect area, including ranch fences on the east and west
side of the road, fence pillars, and a cattle guard, are
addressed in the Environmental Assessment document.
The work will be done in accordance with the Secretary
of the Interior’s Standards and Guidelines for
Archeology and Historic Preservation. With these
guidelines, the objective of the project will be the iden-
tification, evaluation, and documentation of cultural
resources discovered in the project area. Proposed field
methods include nondestructive geophysical remote-
sensing techniques, hand excavation within potential
cultural features, and mechanical excavation to expose
subsurface characteristics of Santa Fe Trail ruts. Past
archaeological projects and cultural resources within
and near the project area are briefly described, followed
by the scope of work and testing methods and laborato-
ry procedures.

SITES AND PROJECTS IN THE VICINITY OF CAMP LEWIS

Camp Lewis (LA 121192) is a large Mexican and
Territorial period site with a distinct Civil War era com-
ponent and Santa Fe Trail ruts (LA 38648). It is near
Kozlowski's Ranch and Stage Station (LA 86076).
Three cultural resources management projects have
been completed along NM 63 where it passes and cross-
es Camp Lewis, the Santa Fe Trail, and Kozlowski's
Ranch and Stage Station by the Office of Archaeological
Studies (Lentz 1992; Willmer 1993; Gaunt 1998). The
National Park Service completed a preliminary assess-
ment of Camp Lewis, defining site limits and potential
subsurface features (Haecker 1998). Also, four cultural
resources inventories conducted since 1994 identified
sites within and near the project area. These projects are
briefly described because they are relevant to the current
Camp Lewis project. 

The Office of Archaeological Studies recorded
fourteen sites (LA 85495-LA 85508) and thirty-five iso-
lated occurrences along 8.32 km (5.17 mi) of NM 63
between Rowe and Pecos, New Mexico (Lentz 1992).
Four sites were recorded within the 1991 boundaries of
Pecos National Historic Park. Ten sites were recorded
on private land, eight of which were on Forked

Lightning Ranch, several hundred acres of which is now
part of PNHP. Portions of the Santa Fe Trail (LA
38648), where it occurs in the vicinity of the project,
were relocated and mapped. Associated with the Santa
Fe Trail are Kozlowski's stage station (LA 87076) and
Kozlowski's spring. Five sites from previous cultural
resource inventories were also relocated within the
inventory area. Testing was recommended for several
sites. 

The Office of Archaeological Studies (Willmer
1993) conducted a supplemental inventory of 14 con-
struction maintenance easements (CMEs), three tempo-
rary construction permit areas (TCPs), eight work per-
mit areas (WPAs), and five new right-of-way align-
ments. Two archaeological sites (LA 99939 and LA
99940) were recorded and recommended for testing.

The Office of Archaeological Studies (Gaunt 1998)
tested ten sites recorded by Lentz (1992) and Willmer
(1993). These were LA 38648 (the Santa Fe Trail), LA
85495-85496, LA 85500, LA 85502-85503, LA 85507-
85508, and LA 99939-99940. The program determined
that portions of LA 85495 (previously defined as LA
85496, LA 85507, LA 85508, and grouped under the
single LA number 85495), LA 85500, LA 85502, LA
85503, LA 99939, and LA 99940 were not likely to yield
information on the local prehistory or history beyond
that which was already documented, and no further
investigations were recommended. The Santa Fe Trail
ruts (LA 38648) were mechanically trenched. Evidence
of the trail was located within both trench profiles.
These features were tested electromagnetically. This
survey was conducted using a Geonics EM-31 ground
conductivity meter, which identified magnetic anom-
alies consistent with buried segments of the Santa Fe
Trail (Hyndman 1994). The deep or vertical dipole con-
ductivity data was most successful in identifying pat-
terns indicating projected trail ruts. On the west side of
NM 63, the testing within Trench A showed the conduc-
tivity of the signature of the ruts extending from the hill-
slope to the west down to a utility pole. One metal arti-
fact of unknown age was recovered from the north side
of the trial ruts, 15 cm below the ground surface. Trench
B, on the east side of NM 63, exhibited the same stra-
tum identified in Trench A as the Santa Fe Trail ruts.

Haecker (1998), working for the National Park
Service, surveyed Camp Lewis (LA 121192). This study
showed that numerous artifacts related to that encamp-
ment exist adjacent to the Santa Fe Trail, where the trail
swings to the west around a fairly level area before
descending to Glorieta Creek. Several circular anom-
alies, possibly caused by travelers or military supply
wagons, were defined by a proton magnetometer and
infrared imagery. The survey also yielded 300 artifacts,
of which between 14.3 percent (n=43) and 31.3 percent
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(n=94) are probably related to the Civil War component.
Haecker (1998:51) notes that the site has been surface
collected for years.

Between 1993 and 1997, an archaeological inven-
tory project conducted by the National Park Service
covered 6,416 acres within Pecos National Historic Park
(Eininger et al. 1995; Eininger 1996; Head 1997;
Cunningham and Eininger 1998). Six hundred twenty-
nine new sites were recorded, of which 50 to 60 were
previously identified (Head and Orcutt: 2000). Sites
from all time periods with a large number of multicom-
ponent sites typified by individual or combined occur-
rences of architectural, artifact scatter, linear, trans-
portation, and agricultural features. Out of the 629 sites,
43 were found within a 0.5 km radius of the Camp
Lewis site (LA 121192). This temporal and functional
range of these sites are discussed in more detail as a
background to the testing plan.

A review of the site data within a 0.5 km radius of
Camp Lewis, Kozlowski's Station, and the Santa Fe
Trail identified 43 additional cultural properties or sites,
of which four are within or very near the site limits pro-
visionally defined by Haecker (1998). These sites are
LA 85503, LA 118831, LA 118868, and LA 119010. The
cultural deposits or materials at these sites may have
some bearing on the proposed testing plan.

LA 85503 is a multicomponent precontact and his-
toric site. The precontact and early historic component
has mound and thermal features with an artifact scatter
that contains Santa Fe Black-on-white, Pecos Glaze-on-
polychrome, and utility pottery associated with chipped
stone debris and corner-notched and unnotched projec-
tile points. The Territorial to Statehood component is an
artifact scatter of purple, green, and clear bottle glass,
tin cans, and a musket ball. This 9,000 sq m site
undoubtedly is major contributor to the non-Civil War
cultural deposits at Camp Lewis.

LA 118831 is an artifact scatter dating from the
Classic period to the Territorial to Statehood periods.
Pottery types include Wiyo Black-on-white and Glaze
A, C, and F types numbering fewer than 100. Historic
period artifacts included sanitary and soldered seam
cans, a barrel hoop, and purple and aqua glass. The site
is in the central portion of Camp Lewis. However, the
artifacts probably post-date the Civil War occupation
and relate to Santa Fe Trail or ranching activities.

LA 118868 was a multicomponent sherd and lithic
artifact scatter associated with three ash stains within a
2,465 sq m area. The undecorated red ware indicated a
Spanish Contact/Colonial period early date of A.D.
1625. One thermal feature was observed with a moder-
ate density artifact concentration. The other two surface
features were suggested to date to the early Statehood
period. The sherds, ground stone, and projectile points

were observed with abundant reduction debris of chal-
cedony, quartzite, chert, and obsidian. The thermal fea-
tures and chipped stone suggest hunting and foraging
during the early historic period and camping or trans-
portation-related activities during the early twentieth
century.

LA 119010 is a sherd and lithic artifact scatter from
the Coalition and late Classic period. The scatter covers
an estimated 5,200 sq m. Pottery includes Santa Fe
Black-on-white and Glaze E types. Associated lithic
debris include debitage, ground stone, and a projectile
point, and lithic raw materials include chert and obsidi-
an. No features were observed. This site was a discon-
tinuously used foraging or hunting camp.

These four sites within or near the Camp Lewis site
limits indicate that more than Civil War, Santa Fe Trail,
and Statehood historic period features and activity areas
may exist within the project area. As should be expect-
ed for a well-watered location, the occupation history is
complex and likely to be mixed. The testing program
focuses on identifying all cultural and temporal compo-
nents within the project area through geophysical
remote sensing and hand excavation.

RESEARCH OBJECTIVES

The research objectives of the Museum of New
Mexico's Office of Archaeological Studies testing pro-
gram at Camp Lewis Pecos augment the existing data
collected by Pecos National Historic Park and should
determine the potential of the site to yield further infor-
mation on the prehistory or history of the area.

As Haecker observed (1998:83), only limited infer-
ences can be made from survey data. A testing program
at Camp Lewis can provide information on subsurface
characteristics that are not evident from visual inspec-
tion of the surface. During testing, the primary objec-
tives are: 

1. to determine if cultural materials likely to yield
important information are present;
2. to determine the vertical and horizontal distribution of
artifacts and features;
3. to identify unknown features;
4. to evaluate the density of subsurface cultural deposi-
tion, if present;
5. to determine the presence or absence of datable or
sensitive materials;
6. to infer the age of the site or site components;
7. to provide the information necessary to make man-
agement recommendations based on the results of test-
ing.
8. to provide a permanent record of documentation of
cultural resources in the project area according to
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Secretary of the Interior’s Standards.

Examination of these variables is needed to make
informed decisions on future management of the sites.
Vertical distribution of artifacts and features are critical
for determining the data potential of the site and antici-
pating the level of effort required if data recovery is nec-
essary.

TESTING PROCEDURES

Proposed testing will include geophysical remote-
sensing methods, hand excavation within geophysically
detected anomalies and artifact concentrations, and
mechanical excavation. This combination of methods is
suited to identifying subtle near-surface historic artifact
distributions and potential buried pit and masonry fea-
tures, and for documenting linear features that have lim-
ited behavioral information. Hand excavation can con-
firm geophysical results allowing for an assessment of
the nature of potential cultural features and deposits. 

Metal Detection

Metal detection has been used successfully at the
Camp Lewis site, with 300 historic artifacts collected
from a 3-percent linear transect sample. It is estimated
that thousands of artifacts lie in shallow, buried contexts
remaining within the site limit (Haecker 1998:51). The
most common metal detectors use "Very Low
Frequency (VLF)" technology. VLF technology
employs a transmitter and a receiver coil. The transmit-
ter coil pulses downward, while the magnetic field of
buried objects pulses upward. The receiver coil detects
upward pulsing magnetic fields and sends a signal to the
receiver box for analysis. The strength of the signal
depends on the depth of the object, the type of metal,
and the size of the object (Tyson 2002). A detection
depth rule-of-thumb is that metal detectors will signal
buried metal artifacts at a depth commensurate with or
slightly deeper than the diameter of the search head.
Therefore, a metal detector with a 20 cm diameter
search head may effectively signal a metal object buried
20 to 30 cm below the surface depending on the artifact
size and vertical orientation. Artifacts may be detected
up to 60 cm deep if they are large and conditions are
optimal (Davenport n.d.:12-14). In stable geomorpho-
logical settings or in settings with minimal soil accumu-
lation since the targeted historic period occupation,
metal detectors are effective search tools. Metal detec-
tors are especially effective for historic occupations that
generated robust iron or steel artifacts or numerous non-
ferrous metal artifacts. Both of these success factors
seem to be operating at the Camp Lewis/Kozlowski's

Station site.
Metal detectors have been proven cost-effective

and time-efficient tools for determining site limits at
Camp Lewis (Haecker 1998). Systematic 100-percent
coverage of the project area using metal detector tran-
sects will aid in locating period artifacts, which will be
collected. These artifacts will aid in evaluating the reli-
ability of the estimated site boundaries for the Civil War
camp, provide information on transportation and ranch-
ing activities related to pre- and post-Civil War
Kozlowski's Station use, and may identify potential
activity areas reflecting spatial organization peripheral
to Kozlowski's Station.

Electromagnetic Ground Conductivity versus Direct-
Current Resistivity

The following discussion of the applicability and
advantages and disadvantages of electromagnetic
ground conductivity and direct current resistivity was
provided to OAS by David Hyndman of Sunbelt
Geophysics, Inc., of Albuquerque, New Mexico. 

Electromagnetic ground conductivity and direct-
current resistivity are two geophysical remote sensing
methods applied to archaeological sites and deposits.
Theoretically, conductivity is the inverse of resistivity,
but the archaeological targets are the same. In practice,
there are modest technical differences and significant
operational differences. The operational differences
give a distinct cost-effective advantage to the electro-
magnetic conductivity method.

Both methods measure approximately the same
physical parameter of the ease of current flow through
the soil. Electric current flows in the soil most easily by
electrolytic conduction between free charged particles.
This requires a supply of moisture, porosity to contain
the moisture, permeability to provide a path, and a
source of free ions to carry the charge. Any human
activity that creates lateral changes in soil moisture,
porosity, permeability, or ionic content of the soil may
create a measurable anomaly. Generally, human activi-
ties in an arid climate increase the conductivity of
affected areas by trapping moisture in compacted earth
or increasing the availability of free ions. Examples are
foundations, hard-packed soil, animal waste in the soil,
and middens.

Resistivity measurements are made by directly
injecting a current into the soil with electrodes, typical-
ly metal rods driven in the ground, and measuring
potentials (voltages) with a second set of electrodes.
Conductivity measurements are made by inducing cur-
rents in the ground with an electromagnetic field gener-
ated by a coil, and sensing the strength and phase of the
resultant ground response with a second coil. A modern
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resistivity meter cost about $5000 and can be home-
made by a competent electronic technician following
ASTM 57-G. A typical conductivity meter costs $15,000
and requires specialized expertise to fabricate. 

Technical Comparison

Resistivity works well in highly conductive soils
(wet clays), whereas conductivity does not.
Conductivity works well in highly resistive soils (dry
sands) where resistivity does not. Most New Mexico
soils fall between these two soil types.

Resistivity can provide competent measurements
very near fences, buildings, and other surface or subsur-
face metallic objects which often distort conductivity
measurements. Both methods are hampered by high-
voltage power lines.

For a given depth of investigation, conductivity
provides a measurement for a volume of soil signifi-
cantly less than resistivity. For example; to probe to a
depth of 1 m, a conductivity meter provides the average
conductivity of a hemisphere with diameter of approxi-
mately 1 m, where resistivity would provide a measure-
ment for a hemisphere of approximately 3 m. This
allows conductivity to register a larger relative anomaly
(higher signal to noise) for a given target.

Operational Considerations

Conductivity meters are man-packed, self-con-
tained instruments that can be rapidly advanced along
data acquisition traverses with the measurements stored
in a data logger. No intimate ground contact is needed.
Data density is controlled by the clock in the data logger
and 25 cm to 50 cm data is common. These data are then
transferred to a computer for processing and image
preparation. Data processing is minimal, typically
involving only positioning and editing prior to generat-
ing a two dimensional (or 3-D) color contour map for
interpretation. Draft maps are routinely made in the
field. Fill-in data or grid expansion are easily accom-
plished provided that a fixed tuning station is estab-
lished prior to initial data acquisition.

Resistivity measurements require placing two elec-
trodes and advancing at least two potential electrodes
for each measurement. The electrodes must be inserted
into the ground, with intimate electrical contact, at each
station. Most commercially available resistivity systems
require four cables (wires) connecting the two current
electrodes and the two potential electrodes to the meter.
Placement of the electrodes can be affected by rocks,
roots, and hard earth, each making the physical task
more difficult and contributing to erratic readings.
These data acquisition requirements slow resistivity sur-

veying and introduce the chance for error from poor
electrode placement.

The term "Twin Probe" resistivity is not common
nomenclature among U.S.-based geophysicists. It is
assumed that this method is the same as or a variant of
the so-called "gradient array" that can be found in the
domestic literature. This method entails placing the cur-
rent electrodes at a wide separation and taking measure-
ments with the potential electrodes within an area
between the current electrodes. Generally the measure-
ments are taken in the middle one-third of the spread
between the current electrodes. For example, with the
current electrodes 30 m apart, there would be a 10 by 10
m "sweet spot." This type of array has the advantage of
allowing numerous measurements without moving the
current electrodes. Unfortunately, there is a requirement
to apply a unique geometric factor to each measurement
to account for its position within the current flow. This
adds one more data processing step. In addition, the
wide separation of the electrodes causes the current to
flow deeply, possibly damping the near-surface features,
and neighboring surveys can be difficult to merge. 

Summary

Assuming there is a limited budget for equipment,
a graduate student for labor, and plenty of time, the
resistivity method is the way to go. That is exactly why
so many resistivity surveys are found in the archaeolog-
ical literature. There are, in general, no compelling tech-
nical reasons to implement a resistivity-based survey. If
one is a geophysical contractor, or hiring a geophysical
contractor, electromagnetic conductivity surveys are
more cost effective, efficient, and reliable.

Further, electromagnetic conductivity survey has
been successfully applied to a portion of the project area
associated with Kozlowski's Station and Santa Fe Trail
ruts. As discussed in the past archaeological projects
section, a Geonics EM-31 successfully recognized
buried segments of the Santa Fe Trail (LA 38648). The
anomalies resolved with the Geonics EM-31 were con-
firmed by stratigraphic profiles of ruts exposed by back-
hoe excavation. For this reason, we expect that an elec-
tromagnetic conductivity survey of the project area will
produce reliable and comparable results, which can be
more easily integrated with past work that used the same
technology in this general location.

SCOPE OF WORK AND METHODS

The project area can be divided into two main
investigation areas based on the effect that land alter-
ation associated with the proposed road reconstruction
and bridge replacement will have on potential cultural
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resources. There will be no land-altering effect associat-
ed with road reconstruction on the east right-of-way
from highway station 167 to the entrance of the
Kozlowski's Station and on the west right-of-way
between highway stations 167 to 174 (Fig. 3). This
south end of the project between highway stations 167
to 174 includes the area where the Camp Lewis site
boundary was extended east of NM 63 by Haecker's
(1998) survey. This is also the location of LA 85503.
This pre-contact site, previously tested by Gaunt
(1988:48-51), includes the 12 foot proposed right-of-
way west of the existing fenceline. Two test pits and five
auger holes placed along the right-of-way take found no
subsurface cultural resources. Similarly, three test pits
and five auger holes within the east right-of-way found
no subsurface cultural material. No further work was
recommended for the site. The highway centerline
remains unchanged at this locality, and the narrow slope
limit expansion will not extend beyond the previously
tested and cleared site area. These east and south project
areas with no land-altering effect will be investigated by
metal detecting work with artifact collection accompa-
nied by conductivity survey. Work will be performed
between the existing road and the right-of-way fence
with an additional 6 m buffer on both the east and west
sides (Fig. 3). The metal-detecting work and conductiv-
ity will aid in identifying and documenting potential
resources in this area. Potential concentrations and
anomalies will not be further evaluated by hand trench-
es, because there will be no associated land alteration
incurred by road reconstruction beyond previously
cleared areas.

The area of the bridge replacement along the west
right-of-way is the primary area of effect by land-alter-
ing activities. This project area is estimated to cover
1,226 sq m. The beginning of the take area is at highway
station 171+52 and extends north to the terrace edge
about 8 m south of the bridge (Fig. 3). This locality con-
sisting of the area between the road and the existing
fence and extending west to the new proposed right-of-
way along with an additional 6 m buffer will be exam-
ined with metal detectors, conductivity survey, hand
excavation, and possibly mechanical excavation. As
with the project as a whole, the metal detectors and con-
ductivity will aid in identifying and documenting poten-
tial resources in this area. Potential concentrations and
anomalies will then be investigated by hand-dug test
pits to further evaluate and document the nature and
integrity of the targets.

The area of the existing road prism including the
asphalt road and its subsurface will not be investigated
during the project.

The following are the proposed field procedures:

1. At the beginning of the testing program, a baseline for
a 1 by 1 m grid system will be established with reference
to the main datum set by Charles Haecker, NPS, in
1998. The grid system will cover the entire Camp Lewis
project area and will be used to provenience piece-plot-
ted artifacts or features that are identified by metal
detection, electromagnetic ground conductivity, or hand
excavation. A permanent datum with rebar and a metal
tag will be established outside the west right-of-way and
buffer at a position on the north-south and east-west
axes of the grid.

2. The entire project area will be visually inspected. All
surface artifacts and possible rut locations will be pin-
flagged and mapped to determine the distribution of sur-
face materials. Brush and shrubs will be cut to ground
level using hand tools to facilitate metal detection and
electromagnetic ground conductivity.

3. The metal detector sweep will proceed in 2 m wide
transects paralleling the long axis of project area. The
objective will be to identify and document subsurface
cultural resources through 100 percent coverage. Metal
detection will be carried out by Charles Haecker.
Possible artifact locations will be pinflagged. Each
flagged location will be examined by an Office of
Archaeological Studies archaeologist using a metal
detector and hand excavation tool. Each artifact will be
bagged according to Pecos National Historical Park
field curation procedures and will be labeled with the
site number, field specimen number, approximate recov-
ery depth, and date. All artifacts will be collected with
the exception of recent artifacts associated with road
trash, which will not be collected. Recent artifacts
potentially associated with the Forked Lightning Ranch
in operation to 1989 will be collected. All collected arti-
fact locations will be piece-plotted with an electronic
transit and prism. These data will be used to generate a
site map and refine the area of Camp Lewis overlapping
the proposed road project.

4. Following the metal detector work, electromagnetic
ground conductivity examination will be conducted to
further identify and document potential subsurface cul-
tural resources. The barbed wire from the west right-of-
way fence and the east right-f-way fence at the south
end of the project will be detached temporarily to mini-
mize electromagnetic interference. At the completion of
the testing project the barbed wire will be restrung. Data
will be collected at 50 cm intervals within the estab-
lished grid system. Electromagnetic ground conductivi-
ty data will be processed, and graphic representations
and interpretations will be provided by the subcontrac-
tor. Interpretation will focus on identifying unnatural
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conductivity patterning that may be caused by human
activity. 

5. One-by-one-meter test pits will be placed in artifact
concentrations and within areas exhibiting abnormal but
patterned soil resistivity readings. This procedure will
aid in evaluating and further documenting the nature
and integrity of the demonstrated and possible cultural
resources. Excavation will employ typical hand tools.
All soil will be screened through one-quarter inch steel
mesh. Vertical control will be maintained from a subda-
tum tied to a remote site datum. Soils will be described
according to color, texture, clay and organic content,
clastic inclusions, and evidence of natural or cultural
intrusions or disturbances. Up to 2 percent of the new
and existing west right-of-way (1,226 sq m) will be
hand excavated, or a maximum of 24 test pits. Initially,
4 of the 24 test pits will be systematically spaced in
nonanomaly and nonartifact concentrations, one every
one hundred linear feet, to delineate the subsurface
nature of the soil. The remaining 20 test pits will be
apportioned to the evaluation of identified target areas.
If more than 20 anomalies or concentrations are identi-
fied as candidates for investigation, test pits will be
placed to investigate representative samples of each
type of concentration or class of anomaly. In the event
no anomalies or concentrations are found, up to 1 per-
cent of the new and existing right-of-way will be hand
excavated by eight additional test pits systematically
located across the project area. If test excavations
encounter intact features or deposits that are likely to
contribute significant information concerning the activ-
ities at the site, excavation will cease at that location fol-
lowing complete documentation of the exposed features
or deposits.

6. If a cultural deposit, occupation surface, or feature is
encountered, the fill will be screened through one-
eighth-inch steel mesh. The portion of the cultural
deposit, occupation surface, or feature within the 1 by 1
m unit will be excavated. Profiles will be documented,
and the cultural deposit, occupation surface, or feature
will be described and photographed. Pollen, flotation,
and chronometric samples will be collected.

7. Some of the cultural activities associated with Camp
Lewis and other historic land use of the area may not
leave recoverable artifactual or feature evidence of past
activities (Haecker 1998). If profiles of test units or
mechanical trenches reveal stratigraphic differences that
suggest areas of otherwise undocumented cultural activ-
ity (such as fully composted animal waste), soil chem-
istry samples will be recovered from the profiles along
with control samples from adjacent stratigraphic units.

It is also possible that electromagnetic ground con-
ductivity will identify ephemeral or irregular features
related to transportation or Civil War camp or field hos-
pital activities. These features may not be distinguish-
able with the usual hand excavation techniques. Soil
chemistry and mechanical analysis will be employed in
cases where these possible ephemeral features exist.
Human activity or draft animal use may create differ-
ences that are discernible through the use of these tech-
niques (Haecker 1998:53).

8. If needed, mechanical excavations will be used to
expose stratigraphic profiles across newly identified
segments of the Santa Fe Trail not investigated by pre-
vious research. All trenching will be discontinued if fea-
tures other than Santa Fe Trail ruts or other materials are
encountered that are likely to yield important informa-
tion. Although backdirt from mechanical excavation is
typically not screened, here it will be inspected and sift-
ed with trowels as it is removed from the trench. A metal
detector will be used to examine the trench walls and the
backdirt for metal artifacts.

9. Testing with both hand and mechanical equipment
will be completed when sterile soil is encountered or
sufficient data have been collected to determine if cul-
tural resources exist.

10. An archaeologist will conduct work or be constantly
present during activity by others in order to identify, col-
lect, and document cultural resources discovered.

11. All trenches and excavation units will be refilled at
the conclusion of fieldwork.

12. The Kozlowski's Station parking lot will be used as
a staging station over the course of the project. Up to
three vehicles will be parked in the parking lot on a daily
basis, and these will be the source of field equipment for
the crew. This use should cause no impact to the parking
lot.

The Use of Mechanical Equipment

The surface characteristics and artifacts associated
with long, linear features are often the only criteria
available for the interpretation of the feature (Nials
1983:6-43), and these characteristics are often obscured
by recent or historic land modification. To efficiently
document and evaluate any new Santa Fe Trail ruts dis-
covered within the project area, we recommend the lim-
ited use of mechanical equipment. Long linear features
such as roads or trails sometimes require testing tech-
niques specifically designed for that particular resource.
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Mechanical or hand trenching of linear features
during archaeological excavations may be the most effi-
cient technique for studying such features. Use of
mechanical equipment for testing has been pursued suc-
cessfully by the Bureau of Land Management, the New
Mexico Historic Preservation Division, and the National
Park Service. Mechanical equipment was used, for
example, to study road segments in Chaco Canyon
(Vivian and Buettner 1971; Windes 1982; Loose 1974;
Obenauf 1980; Brethauer 1978; Marshall 1982; Nials
1983). Within the Santa Fe area, mechanical equipment
has been used to study the Santa Fe Trail (Schmader
1990; Post 1990). According to Schmader (1990), the
most complete cross section of the trail was obtained by
testing with mechanical equipment. Under controlled
circumstances, and with narrowly defined research
objectives, the limited use of mechanical equipment as
an exploratory technique has become an accepted part
of archaeological field methodology during the past 20
years. Gaunt (1998: Appendix 1) successfully tested two
segments of the Santa Fe Trail within and near the proj-
ect area. Ruts were encountered, and the profile was
tested electromagnetically. Additional investigation of
this previously recorded Santa Fe Trail segment will be
employed only if conductivity investigations expose
potentially new segments in the area to be affected by
reconstruction activities.

The testing will be immediately discontinued when
features other than stratigraphically defined ruts are
identified and it is determined that the feature contains
important information. Testing of other cultural deposits
will continue until sterile soil is encountered. 

All soil recovered from undisturbed contexts will
be screened through 1/4 inch mesh, and all artifacts will
be removed and bagged for analysis. Artifacts found on
floors or other occupational surfaces will be mapped in
place and bagged separately. 

Human Remains

If human remains or items of cultural significance
or sensitivity (as defined by the Native American
Graves Protection and Repatriation Act) are inadver-
tently discovered during the project, all work will stop
in that location, and Pecos National Historical Park will
initiate consultation with cultural resources specialists
and appropriate ethnic groups.

ANALYSIS

Laboratory analysis will be conducted by the staff
of the Office of Archaeological Studies and qualified
professional consultants. The types of cultural material
anticipated and brief descriptions of the kinds of infor-

mation requirements from each category are presented
below.

Ceramic Artifacts

Combined with other types of information, ceramic
studies can provide an idea of variation in production
and trade as conditioned by economic status, distance
from source, and location.

To assign the date, function, and cultural affinity to
the ceramic artifacts, a detailed analysis of morphologi-
cal attributes will be undertaken. Ceramic artifacts will
be identified by existing type name and vessel form.
Other attributes that will be studied include rim form
and cross section; vessel diameter; paste texture and
color; temper; surface color and finish; slip; design
style; thickness; presumed function; and alteration such
as burning, smudging, reuse, and mending. Examination
under a binocular microscope will provide detailed
information on temper groups and paste characteristics.

Lithic Artifacts

Data on site formation processes, function, and use
can be derived from a detailed attribute analysis of the
chipped stone collection.

Attributes that will be studied include material type
and texture; artifact type; and alterations such as thermal
treatment, incidental breakage, and use. A 50 power
binocular microscope will be used to identify retouch
and wear patterns related to formal and informal tool
use. Attributes that will be studied on tools include edge
angle, shape, and type of modification or wear. Debitage
will be examined for evidence of reduction stage, plat-
form type and modifications, percentage of dorsal cor-
tex, platform lipping, artifact portion, direction of dorsal
scarring, and size. These results should allow an evalu-
ation of reduction technology, tool production and use,
and raw material procurement strategies.

Faunal Remains 

A systematic analysis of faunal materials will
include recovery of information on subsistence, season
of occupation, and range of activities. Faunal analysis
will concentrate on the identification of species, age,
elements, and portion to aid in documenting food pro-
curement and consumption patterns. Data concerning
the use of faunal materials as tools and information on
butchering and processing methods will also be collect-
ed.
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Floral Remains

Plant remains will be identified to the species level
when possible and compared to floral data from other
sites. Any discernable patterns will help provide a clear-
er picture of domesticated and wild plant use during the
period of occupation of this sample of sites. 

Euroamerican Artifacts

Euroamerican artifacts will be analyzed for attrib-
utes indicating time of production and function. The
artifact classes will be temporally seriated and com-
bined with testing and ethnohistorical information. This
approach will aid in isolating the historic components
from one another and from the precontact occupation.

Another objective of the analysis will be to deter-
mine the nature, function, and subsistence base of the
pre-1916 historic components. The period of occupation
can be inferred through diagnostic ceramic types.
Subsistence items recovered through excavation will
provide economic data and information on the range of
activities performed at the site. The variety of tools or
tool fragments recovered may be valuable indicators of
the range of activities and the economic status of the
occupants. This will aid in evaluating the relationship of
the artifacts to the Civil War and the Santa Fe Trail.

Absolute Dating Techniques

All contexts exhibiting good dating potential will
be fully exploited with the range of appropriate chrono-
metric sampling techniques: tree-ring (dendrochronolo-

gy), obsidian hydration, archaeomagnetism, and radio-
carbon.

RESEARCH RESULTS

The final testing and analysis report will be pub-
lished in the Museum of New Mexico's Archaeology
Notes series. The report will contain all important test,
analysis, and interpretive results. Included will be pho-
tographs, site and feature plans, and data summaries.
Field notes, maps, analysis records, and photographs
will be deposited with the Archeological Records
Management System of the State Historic Preservation
Division, currently located at the Laboratory of
Anthropology in Santa Fe.

Curation will follow guidelines outlined in
Director's Order #24: NPS Museum Collections
Management. The recovered artifacts will be accommo-
dated by storage space at the Pecos National Historic
Park. The project will include a budget (estimated at
$2,500 but dependent on the number of artifacts recov-
ered) for the collections management including cata-
loging, labeling, conservation examination and treat-
ment (including specimen preparation), initial storage of
objects and specimens, and organization and storage of
project documentation, including appraisal, arrange-
ment, description, finding aid production, and appropri-
ate archival housing. These tasks will be accomplished
by contracting with an appropriately trained consultant
familiar with the necessary curatorial obligations.
Project generated collections will be curated within one
year of the completion of fieldwork.
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Introduction

A geophysical investigation has been conducted at the Civil War site of Camp Lewis

along NM Highway 63 in the Pecos National Historical Park in San Miguel County, New

Mexico.  The geophysical efforts were performed in support of an archaeological study in

preparation for construction activities along the highway.

The geophysical investigation was designed in two parts.  Phase 1 consisted of detailed

surveys with four different geophysical instruments over a nearly rectangular area of

approximately 1400 square meters (m
2
).  Phase 2 was a reconnaissance survey along the

edges of approximately 250 meters of highway with two geophysical instruments.  The

positions of the Phase 1 and Phase 2 surveys are shown on an aerial photograph in Figure

1.

Field activities for the geophysical deployment were conducted during June and July

2002.  Equipment and technical expertise for the surveys were provided by Sunbelt

Geophysics of Albuquerque.  Oversight, support, and archaeological guidence were

provided by the Office of Archaeological Studies (OAS) of the Museum of New Mexico.

Methodology

Spatial control for the Camp Lewis investigation was established along the highway by

OAS.  The geophysical data acquisition grids were placed with respect to this control

utilizing a transit and tape.  The grids consisted of parallel north-south traverses marked

with wooden stakes, plastic stemmed pin flags and small dots of spray paint.  The grid for

the Phase 1 surveys consisted of traverses separated by one meter.  The Phase 2 traverses

were separated by two meters. 

Phase 1 geophysical data were acquired utilizing four different instruments, each able to

provide rapid, high-density coverage.  These included a Geonics EM-61 high-resolution

metal detector, a Geometrics G-858 cesium vapor magnetometer, a Geonics EM-38

ground conductivity meter, and a Geonics EM-31 ground conductivity meter.  The Phase

2 reconnaissance was performed with the magnetometer and the Geonics EM-31

conductivity meter.  These instruments are shown in Figure 2.  

Geophysical data were acquired in a quasi-continuous mode as the instrument operator

walked along each traverse, with sampling controlled by a road wheel or a clock internal

to the instrument.  Data were recorded on a data logger and transferred to a computer for

processing and image preparation.  The Geosoft OASIS montaj program was used for

image preparation.
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Phase 1
Metal Detection Survey

A quantitative metal detection survey was conducted utilizing a Geonics EM-61 metal

detector with the so called “Hand Held” (HH) antenna.  These are 15 cm diameter coils

designed for high spatial delineation of small, relatively shallow objects.  This survey

was performed both to locate subsurface metallic objects of possible historical interest

and to identify buried objects that might interfere with subsequent instruments.

The results of the EM-61 survey are presented in Figure 3.  Annotations are made for the

obstacles and observable (surface) objects that interfered with the EM-61 response.  Gaps

in the survey coverage are found where clumps of trees, a fence, and a cattle guard

obstructed the way.  Interference was generated by a telephone cable box with nearby

picket, a pole, and the metal in the fence and cattle guard.  The edge of the highway’s

engineered roadbed is indicated on the figure.

 Numerous “hits” remain after accounting for the observed metallic objects.  These are

most prevalent on the eastern edge of the survey, along the side of the highway and in

front of the cattle guard.  Several small subsurface objects are also observed in the dirt

road along the northern edge.  There are numerous metallic objects detected in the center

of the survey, away from the roads and in an area clear of surface metal.  It is likely that

many of these are from innocuous debris, and excavation will be required to determine

the historic significance of any particular object. 

Figure 3 includes the 3 mV and 10 mV contours of the EM-61 data.  These contours will

be superposed on subsequent images of the magnetometer and electrical conductivity

data sets in order to help delineate those features generated by metallic objects.

Magnetic Survey

The magnetic survey was conducted in order to map lateral contrasts in subsurface

magnetic properties.  Potential targets might include cobbles, architectural stones, fire

alteration and iron objects.  The magnetometer data are presented in Figure 4, with the

EM-61 contours as white lines.  These data are dominated by the relatively large response

from the fence and cattle guard, a fence picket later found in the trees, and the phone box.

The magnetic field is relatively smooth to the west.  Most small scale magnetic features

can be correlated to metal detected by the EM-61.  Others may be magnetic cobbles or

small iron objects that were missed by the EM-61.

There is a linear east-west magnetic feature running along 678N.  This feature is

coincident with undulations in the topography that have been identified as a Santa Fe

Trail rut.  The magnetic feature is most likely a terrain effect introduced into the data as

the instrument operator traversed the rut.
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Electrical Conductivity Survey

The electrical conductivity surveys were conducted with both a Geonics EM-38

conductivity meter and a Geonics EM-31.  The EM-38 provides a measurement of the

electrical conductivity to a depth of approximately 1.5 meters.  The EM-31 investigates

deeper, probing to depths of approximately 6 meters.  Potential targets might include hard

packed earth, foundations, architectural stones, and burial pits.

The shallow EM-38 data are presented in Figure 5.  The response along the highway is

high (red to pink) due to compaction of the roadbed, local drainage, and a possible

contribution from de-icing agents.  

An abrupt change is found to the west, just beyond the roadway, where the background

conductivity decreases by a factor of 2, to green on the color scale.  This background is

disturbed by small features that correlate to objects detected by the EM-61 and the trail

rut.  An approximate 25 m
2
 area of elevated conductivity (orange) is observed at 693N,

482E.  This area is near but not coincident with the local topographic low. 

The deeper EM-31 conductivity data are presented in Figure 6.  Again the roadbed

dominates the eastern edge of the survey and there is an abrupt change to the west.  The

measured conductivity falls to the north, where the low values (blue) are generated by

terrain effects from the bank of the nearby stream.  An area of elevated conductivity is

observed immediately north of the ruts, as in the EM-38 data.

Summary of Phase 1

Numerous buried, metallic objects were detected by the EM-61.  These were small

objects that were missed during a previous qualitative metal detection survey conducted

by OAS.  Many objects were located away from the roads, where there was little surface

debris or other observed sources of noise.

The magnetometer survey was dominated by metal at the surface and yielded little

information.

The EM-38 and EM-31 surveys revealed an area of elevated conductivity to the

immediate north of the Santa Fe Trail rut.  Archaeologists on site suggested that this area

might well have been used to corral livestock.  This conductivity feature is consistent

with organic material mixed with hard packed earth likely to be found at a corral.
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Phase 2

The initial scope of work for this portion of the investigation was to acquire data along

two swaths, one on each side of the highway, with each 12 meters wide and centered on

the highway right-of way boundary.  This scope proved unfeasible due to heavy

vegetation, and would have essentially required clearing all the scrub pine trees along the

road.  As an alternative, an approximately equal area of land was surveyed where the data

acquisition could be accomplished with modest tree trimming and which seemed of

potential archaeological interest.  The Phase 2 coverage is shown on Figure 1.

The magnetometer results are imaged in Figure 7.  The data immediately next to the

highway are heavily influenced by relic fencing, signs along the highway, and other

surface objects.  The magnetic field is somewhat chaotic between 550N and 575N.  This

portion of the roadbed is on thick fill with there are several road signs on metal pickets.

A concentration of small magnetic anomalies is observed near 635N, 510E.  This area

contains no obvious source for the magnetic features, which are interpreted to be

generated by small iron objects and/or magnetic stones (“hot rocks”).  Approximately

one-third of the stones and cobbles in the general area display a strong magnetic

character.

There are three mild magnetic features of potential interest located in the southern portion

of the survey.  The easternmost feature at 530N, 545E is coincident with a circular ring of

partially buried stones that can be observed on the surface.  Two features are located near

520N, 485E, and are marked as “?” on Figure 7.  These anomalies are consistent with

accumulations of magnetic stones or possibly fire alteration of the magnetic minerals in

the soil.

The EM-31 conductivity data are imaged in Figure 8.  These data are strongly influenced

by the highway roadbed, a fence, and cables buried along the shoulder of the road.  It is

interesting to note the conductivity pattern along the highway.  The southern end of the

survey is on high ground where the roadbed is relatively thin.  The measured

conductivity, except near the fence and buried cables, is elevated 50% over background.

In the center of the survey the roadbed is on a section of thick fill.  The conductivity is

elevated by approximately 200%.  

An area of elevated conductivity is observed on the western side of the highway near

640N.  This feature is similar to the area of elevated conductivity found in Phase 1, and

may be indicative of compacted soil.  This area also contains numerous small magnetic

features, and may be of historical interest.
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Summary of Phase 2

The surveys along Highway 63 were strongly affected by the roadbed and surface

fixtures, yielding little useful data within approximately 10 meters of the pavement.

The surveys revealed three potential targets for further investigation away from the

highway.  Both the magnetic and conductivity images contain anomalous features in the

vicinity of 640N, 500E.  This may indicate past use of this area.  Two magnetic features

are observed near 520N, 485E.  These are suggestive of accumulated stones or fire

alteration of the soil.

Conclusions

The geophysical investigation at Camp Lewis has provided insight both for further study

of this site and for future application of these methods to similar sites.

Four areas were revealed to have geophysical anomalies that potentially indicate

subsurface conditions of interest.  Phase 1 identified an area of elevated conductivity

immediately north of a trail rut that may have been a corral.  A similar feature was

identified in Phase 2, in the same area as some mild magnetic anomalies.  Two other

magnetic anomalies were observed on higher ground to the south.

The Phase 1 metal detection found numerous objects that had been missed by a previous

sweep of the area.  These objects, together with modern metallic fixtures, dominated the

Phase 1 magnetic survey.  

The Phase 2 work along the road demonstrated that a well built, medium duty two-lane

highway is likely to mask magnetic and conductivity targets to the edge of any

engineered fill.  Buried lines, road signs, and debris were also shown to be a significant

source of noise.




