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EXECUTIVE SUMMARY

Cultural resource investigations were
conducted by professional archeologists
from the Cultural Resources Department
TRC Environmental Corporation (TRC),
Austin and Albuquerque offices. TRC was
under contract with the BLM who
transferred this federal property to the Girl
Scouts of America. The cultural resource
investigations were necessitated by the
transfer of these federal lands to the private
sector because of a requirement under
Section 106 of the National Historic
Preservation Act of 1966 and 36 CFR 800.

Data recovery investigations at three
archeological sites (41PT185, 41PT186, and
41PT245) were conducted in two phases
(Phase I and II) with fieldwork conducted
during the fall of 2007 and in the fall of
2008. The three sites are within a ca. 1.6 km
long, north to south section of upper West
Amarillo Creek. They are on the Landis
Property, previously managed by the Bureau
of Land Management (BLM) in Potter
County, just west of Amarillo, Texas.

Before this data recovery project, a cultural
resource survey and initial site assessment
investigations were conducted (in 1998 and
1999, respectively) by National Park Service
archeologist Charles M. Haecker. That
fieldwork identified four archeological sites
(41PT184, 41PT185, 41PT186, and
41PT187) and 22 isolated finds, made site
specific  recommendations for  future
investigations and recommended the
preparation of a data recovery/treatment
plan. The BLM concurred with the overall
recommendations and subsequently
contracted with TRC for the preparation of
the treatment plan. Following the
preparation and acceptance of the treatment
plan, the BLM made arrangements for the
next phase of work, consisting of data
recovery investigations at three of the five
sites (41PT185, 41PT186, and newly
identified 41PT245).

Data recovery was conducted in two
separate phases (I and II) to allow for
additional detailed site assessments and to
facilitate an incrementally focused work
effort. Phase I data recovery was conducted
by TRC between September 24 and
November 24, 2007. These field
investigations included a geoarcheological
component that was facilitated through the
mechanical excavation of 47 backhoe
trenches across the Landis Property. This
was done to identify, document, and define
the natural depositional processes in this part
of West Amarillo Creek wvalley. This
geoarcheological work contributed to the
understanding of site formation processes
and the sedimentary contexts of cultural
materials in the three known sites. Twenty
four trenches that totaled 262 linear meters
(m) were within the three known
archeological sites. Twenty three trenches
were outside any previously identified
archeological site boundaries and included
148 linear meters. A very complex
Holocene alluvial history, represented by at
least six allostratigraphic units (designated
A through F), was documented. The alluvial
fills were found to be upwards of 6 m thick.
Thicknesses varied considerably, and fills
were generally at least 4 m thick. About 60
percent of the Holocene record is
represented in the project area. Specifically,
a period of ca. 4000 years, (ca. 8200 B.P. to
4300 B.P.), was not represented in the
depositional sequence.

During Phase I data recovery investigations,
46.9 m® of sediment from 41 test units were
hand excavated and screened within the
three sites. At site 41PT185, Locus A, the
Pipeline site, seven trenches totaling 70
linear meters exposed all six units of
Holocene fill. FEleven test units revealed
cultural remains largely within the upper
sandy, late Holocene deposits that had been
partially mixed by turbation. Among the
test units, two small burned rock features
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were encountered. The excavations yielded
only a few diagnostic artifacts and very few
formal chipped stone tools. Within Locus
A, four radiocarbon dates from bone
collagen indicate a use period between 2130
and 2940 B.P., during the Late Archaic
period. A broken beveled knife and a base
of a possible Fresno point may reflect a
second period of use during the Antelope
Creek phase. No areas in Locus A were
recommended for a Phase II data recovery.

At Locus B of site 41PT185, two backhoe
trenches, with a total length of 14.5 m,
revealed at least two buried cultural zones,
one from ca. 35 to 45 cmbs and a second at
about 70 to 80 cmbs. The most promising
context for cultural materials lay under the
Girl Scout cabins. Because of potential
negative impacts to the Girl Scout camp
grounds at the northern end of this site, no
further excavations were conducted in that
area during Phase I investigations. No areas
in Locus B were recommended for a Phase
II data recovery.

Locus C, at 41PT185 was newly identified
during the Phase I investigations. Locus C
was investigated with four trenches totaling
52 linear meters. The trenches exposed
primarily Holocene fills dating to between
ca. 1500 and 9600 B.P., with some very thin
recent fills dating to the last ca. 500 years.
Cultural materials were discovered primarily
at the contact of the early and late Holocene
deposits at varying depths. Thirteen test
units exposed two intact burned rock
features, two proximal sections of untyped
Late Archaic dart points, bison bones, lithic
debitage, scattered burned rocks, and three
pieces of obsidian flaking debris. These
cultural artifacts were in a mostly intact
cultural component. This component was
radiocarbon dated by three bison bone
collagen dates to between ca. 2270 and 2420
B.P. Locus C was considered to have good
potential to yield significant data for
understanding the poorly defined Late
Archaic cultural period in this region, and

was recommended for Phase II data
recovery investigations.

At 41PT186, the Corral site, Phase I
investigations included the mechanical
excavation of five trenches totaling 64 m.
These trenches exposed very complex
alluvial stratigraphy in multiple terraces.
Cultural materials were detected in most late
Holocene alluvial fills, but in relatively
scattered and disturbed contexts.  This
contrasts with the most recent fill that is less
than 430 B.P. in the vicinity of Trench 5. At
Trench 5, an ash filled hearth and a cluster
of butchered bison bones were discovered in
one well defined and well sealed component
at about 100 to 110 cmbs. This buried,
intact cultural component was radiocarbon
dated by both bison bone and wood charcoal
to ca. 220 years ago, representing a rare
component of the Protohistoric period. This
low terrace at Trench 5 was recommended
for Phase II data recovery in the form of a
block excavation between 90 and 110 m* in
area. The cultural materials identified under
the T; surface across the majority of
41PT186, with the exception of the above
area, appeared mixed and/or vertically
dispersed. This disturbed context limits the
potential of the cultural remains to
contribute significant information to the
prehistory of the region. Consequently, no
other areas within 41PT186 were
recommended for Phase II data recovery.

Phase 1 data recovery investigations at
41PT245, the Pavilion site, included six
mechanical trenches totaling 62 m in length
across two terrace surfaces (T and T,). The
exposed trench profiles revealed all six
identified Holocene alluvial units. The
younger fills in the lower T, deposits again
yielded additional significant and intact
cultural deposits from 8 m*. In the northern
part of this site at least two sparse layers of
bison bones, plus one well defined burned
rock feature, were detected between 100 and
140 cmbs. One bison bone collagen date
and one charcoal date documented site
occupation between 1210 and 1390 B.P. for
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these layers, which also yielded scattered
lithic debitage. This northern area was
recommended for Phase Il data recovery in
the form of a large block excavation
between 140 and 160 m”in area.

Following Phase [ investigations three
carefully selected target blocks, one at each
of the three sites, was recommended for
Phase II data recovery.  The overall
recommendations and approach for Phase II
presented by TRC was subsequently
approved by the BLM. Following an open
bid competition for Phase Il work, TRC was
awarded the contract to conduct the Phase 11
investigations.

Phase II investigations were conducted in
the fall of 2008. These hand excavations
were initiated at the target block in
41PT245, but with very limited cultural
remains encountered in the first 22 m?, this
work was halted. Efforts were then
redirected to the targeted blocks at the other
two sites. The target block at 41PT185/C,
the Pipeline site, encompassed 285 m” and
resulted in the recovery of significant
cultural materials from the Late Archaic
period. At 41PT186, the Corral site, a
continuous block excavation of 144 m’
targeted the Protohistoric component. The

cultural materials are relatively limited in
terms of quantity and diversity, but the
horizontal distribution of the intact cultural
features sheds considerable light on human
behavior during this critical time period.

Thus, two of the three targeted blocks
yielded significant data with which to
address research questions concerning the
Protohistoric and Late Archaic periods. In
total, the Phase II  investigations
encompassed about 451 m’ of hand
excavations.  Information from the two
intact and well defined cultural components
adds considerable knowledge to our
understanding of the human populations that
lived here. The data also contributes
insights into the regional prehistory of the
Southern High Plains.

The completion of the archeological field
investigations at the Landis Property,
followed by the thorough documentation of
the recovered materials and the extensive
analyses reported herein, all funded by the
BLM, has completed the obligations of the
federal government under Section 106 of the
National Historic Preservation Act of 1966
and 36 CFR 800 in the transfer of the lands
to the Girl Scouts of America.
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1.0 INTRODUCTION

J. Michael Quigg

1.1 INTRODUCTION

The information reported here is the end
product of two phases (Phase I in 2007 and
Phase II of 2008) of the fieldwork relating to
the data recovery archeological
investigations of the Landis Property in
Potter County, Texas. This project was
funded by the Bureau of Land Management
(BLM). In 2007 the BLM transferred the
Landis Property to the private sector (the
Girl Scouts of America). This transfer of
land required the implementation of the
Section 106 of the National Historic
Preservation Act of 1966 and 36 CFR 800,
which calls for cultural resources survey,
site assessment, and data recovery to be
undertaken.

Volume I of this document begins by
providing a brief discussion of the project
location. This is followed by a discussion of
the 1998 archeological investigation, which
included pedestrian reconnaissance,
followed by the 1999 site assessment at the
Landis Property. Chapter 2.0 provides a
general environmental background that
presents the physiographic setting, geology,
climate, economic resources,
paleoenvironment, and  paleoclimatic
characteristics for the region. Chapter 3.0
provides the cultural historical regional
cultural context for the three archeological
sites investigated during this data recovery
phase. The research design that framed and
guided the field investigations and analyses
is presented in Chapter 4.0. This latter
chapter was part of the original treatment
plan that was provided to the BLM in A.D.
2005, and provided the guidance to the data
recovery program. Chapter 5.0 describes the
field and laboratory methods, and the
analytical techniques employed to obtain
and analyze the cultural materials collected

during the data recovery process. Broad,
project wide geoarcheological investigation
and  stratigraphic  interpretations  are
presented in Chapter 6.0. This chapter also
provides the necessary context for
understanding the different depositional
deposits of these complex archeological
sites and the materials they produced, plus
the contextual reasoning behind the
selection of the locations for the specific
Phase II data recovery investigations.
Chapter 7.0 briefly introduces the three
archeological sites that were targeted for
intensive data recovery. Chapter 8.0
presents comprehensive information
concerning archeological site 41PT185 and
its three distinct loci (A, B, and C). This
includes discussion of the natural setting,
previous Phase [ investigations, site
stratigraphy, Phase [ results, and site
integrity, followed by discussions of the
Phase II data recovery investigations, the
data recovered, analytical results, and major
research issues and specific research
questions. Chapters 9.0 and 10.0 present
similar sections for archeological sites
41PT186 and 41PT245, respectively.
Chapter 11.0 provides a summary of the
Phase I and II results and interpretations.
Chapter 12.0 provides brief
recommendations for the cultural resources.
Chapter 13.0 lists the references cited
throughout the body of the report. A
glossary of technical terms is provided in
Chapter 14.0 to help the reader with selected
technical terms used throughout this
document. These 14 chapters are presented
in Volume I.

Volume II contains 18 appendices, labeled
A through R. The appendices provide
various detailed data, technical analyses, and
interpretations from a variety of sources,
most from outside laboratories.  These
specific technical analyses begin with; Dr.
Charles Frederick’s detailed descriptions of
the stratigraphy observed in each of the 47
backhoe trenches excavated across the
property in Appendix A. Artifact
frequencies from the Phase I investigations
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documenting the horizontal and vertical
distributions of the recovered materials at
the three sites which guided the
recommendations for Phase II work are
presented in Appendix B. The obsidian
source analysis conducted by Dr. M. Steven
Shackley is in Appendix C. The phytolith
and pollen analyses by Dr. Steven Bozarth
from dated samples and backhoe trench 36
at 41PT185/C are presented in Appendix D.
Drs. Matthew T. Boulanger and Michael
Glascock present the neutron activation
analysis on chert in Appendix E. Starch
grain analysis on a diverse suite of artifacts
is presented by Dr. Linda Perry in Appendix
F. Dr. Mary Malainey presents her lipid
residue analysis in Appendix G. Stable
carbon and nitrogen isotope analysis on
bison bones by Geochron Laboratory is
presented in Appendix H. Dr. David
Robinson’s  petrographic  analysis  of
aboriginal ceramics and natural source clays
are presented in Appendix [. Instrumental
neutron activation analysis (INAA) on
ceramic sherds and natural clay by Drs. Jeff
Ferguson and Michael Glascock is presented
in Appendix J. Beta Analytic radiocarbon
laboratory forms and results are presented in
Appendix K. Dr. Bruce Hardy’s results of
high powered microscopic use wear and
residue analyses on a selected and diverse
artifact assemblage is presented in Appendix
L. Paleoenvironment reconstruction from
ostracods, mollusks, and isotope analysis
from a column extracted from backhoe
trench 36 at 41PT185/C is presented in
Appendix M. Appendix N is the
macrobotanical identifications of selected
charcoal samples and feature light fractions
by Dr. Phil Dering. Appendix O presents

the geophysical investigations conducted by
Dr. Chet Walker at the three proposed block
excavations  before the Phase 1I
archeological investigations. Appendix P
contains the diatom investigations, results,
and interpretations from samples extracted
from backhoe trench 36 at site 41PT185/C.
Appendix Q contains individual tables with
metric and nonmetric data for each stone
tool by tool category from the three sites and
various components. A compact disk — read
only memory (CD ROM) is provided with
the entire database for the Phase I and II
data recovery investigations. Appendix R
presents the technical report concerning the
Fourier Transform Infrared Spectroscopy of
organic residues performed by
PaleoResearch in golden, Colorado.

1.2 PROJECT LOCATION

The Landis Property lies in the Texas
Panhandle, within the Southern Plains
region of the Great Plains physiographic
province. This property is near the
headwaters of West Amarillo Creek, a small
south to north flowing tributary that enters
the Canadian River valley from the south on
the western side of Amarillo, Texas (Figure
1-1). The Landis Property consists of about
one half of a section of land, 133.4 hectares
(ha) or 331 acres, along the upper reaches of
West Amarillo Creek, which drains through
the middle of the property. Thus, the project
area is centered on a small part of a much
longer valley on the northern end of the
Llano Estacado, in what is considered the
Canadian Breaks, along the margin of the
much broader and extensive Canadian River
system.
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Figure 1-1. Location of Landis Property Along the Upper Reaches of West Amarillo Creek
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1.3 PREVIOUS ARCHEOLOGICAL
INVESTIGATIONS ON THE LANDIS
PROPERTY

1.3.1  Project Survey and Site
Assessment

In October 1998 an archeological surface
survey, without the aid of shovel tests or
backhoe trenches, was conducted by
National Park Service archeologist Charles
M. Haecker (Haecker 1999). The survey
was conducted by a team of three persons
who performed a systematic foot survey in
lines 15 m apart with occasional deviations.
When fewer than 20 cultural items and no
cultural features were discovered in an area
20 by 20 m, any discovered material was
considered an isolated occurrence (10O).
Twenty two isolated cultural remains were
encountered, which included five historic
items, 15 prehistoric items, and two
fossilized bone localities. Most prehistoric
isolated pieces were from upland and/or
colluvial slope settings. The team
discovered and recorded four prehistoric
sites (41PT184, 41PT185, 41PT186, and
41PT187), which, based on surface
observations, were considered potentially
eligible for listing on the National Register
of Historic Places (NRHP: Haecker 1999).
Three trowel dug test holes (size unstated)
were conducted within each identified
archeological site to determine if the
observed cultural materials represented a
surface scatter or signaled the presence of
subsurface remains. A site datum, an
aluminum capped steel bar driven flush with
the ground, was placed in the approximate
center of each archeological site. A
Smithsonian trinomial site number (i.e.,
41PT185) was then stamped on the site
datum cap with the month and year of the
survey (Haecker 1999). Following the field
survey and subsequent data analyses of the
recovered materials, Haecker (1999)
submitted his findings and recommendations
to the BLM.

Site 41PT184 consists of a small lithic
scatter on the surface of a flat to slightly

rolling upland setting overlooking West
Amarillo Creek Valley. The scatter
measured 20 by 30 m, with 12 flakes and
four burned caliche cobbles found within a
six square meter area. Three trowel tests did
not reveal any subsurface cultural materials.
The site was thought to be intact and was
therefore considered eligible for listing on
the NRHP (Haecker 1999).

Site 41PT185 (presently called the Pipeline
site) originally consisted of two loci (A and
B), one on each side of West Amarillo
Creek. A spring emanates from the creek
bank about 100 m south of Locus A. Locus
A lies in sloping alluvial deposits on the
eastern side of the creek and is bisected by a
nonfunctioning helium gas pipeline. The
gradually sloping terrace is covered in dense
grasses with tall mature trees bordering the
creek. A small cluster of quartzite cobbles
was eroding from the sloping terrace edge
on the southern side. Surface artifacts
observed across the site included 34
unmodified flakes, two scrapers, two
fragments of bifaces, a tip of a drill, a cluster
of burned rocks, and a couple of large
animal bones protruding from the eroding
terrace wall. Haecker’s site assessment
involved the hand excavation of two
contiguous 1 by 1 m units (TU’s 1 and 2) to
a depth of 40 cmbs, over part of the
aforementioned concentration of quartzite
cobbles (Feature 1), the mechanical
excavation of one trench (TU 3) to a depth
of 2 m, and the excavation of six shovel and
auger tests spaced 10 m apart along a 50 m
long baseline (Haecker 2000). The trench
revealed no subsurface cultural artifacts or
features. Test Units 1 and 2 exposed part of
the scattered Feature 1 that yielded a few
bone fragments, and a biface fragment, but
no associated charcoal or basin. The shovel
tests yielded a few bone fragments, a couple
of chert flakes, and three fragments of
plastic, all within the top 85 cmbs (Haecker
2000). The three bone fragments from ST 2
and 5 were identified as representing the
right ischium and innominate of a cottontail
(Sylvilagus spp.) and a tooth fragment of
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deer/pronghorn  (Odocoileus/Antilocapra)
(Duncan 2000). A fragment of a bison bone
(FS 19.5) at 10 cmbs adjacent to Feature 1
yielded a radiocarbon date of 2130 + 40 B.P.
(Beta 135417). The fire cracked rock from
this work included 19 cobbles of quartzite,
one of basalt, one of chert, and one of schist
(Ruscavage Barz and Haecker 2000). A one
liter float sample (FS 53.1) from 10 cmbs in
Feature 1 and another one liter float sample
(FS 55.1) from 20 cmbs and below Feature 1
yielded no charred plant remains, but did
yield a few flecks of charcoal. The light and
heavy fractions from the float samples did
yield some nonplant remains, including
gastropods, mineralized bone fragments,
mollusk shell fragments, insect body parts
and eggs, and two tiny lithic flakes (Gish
2000).

Locus B lies on the western side of the creek
is partially disturbed by the helium pipeline
and access road that cross Locus A. A
surface lithic scatter measuring ca. 50 by
120 m is visible across the area. The
disturbed surface revealed scattered chert
debitage and burned rocks. The spoil dirt of
an animal burrow on the flat terrace in front
of the Girl Scout cabins yielded a Late
Archaic Ellis type projectile point (Figure 1-
2; FS 69.1) an estimated 20+ m to the
northeast of the cultural materials observed
in the road area. The point was
manufactured from an unclassified, dark
colored chert (Ruscavage Barz and Haecker
2000). Five, 20 cm deep trowel tests did not
yield any subsurface cultural materials. The
indications of subsurface remains imply the
site possesses integrity and the area was
considered eligible for the NRHP (Haecker
1999). Locus B testing included a single 1
by 1 m test unit (TU 4) hand excavated to 15
cmbs, and five shovel and auger tests
excavated along a 50 m long baseline
through the site area in a southwest to
northeast direction. Test Unit 4, depicted on
the site map backhoe trench a few meters
west of the cabins, yielded a core reduction
flake and a bone fragment, whereas the
shovel tests yielded a single flake, a wire

nail, and roofing felt between 0 and 36 cmbs
(Haecker 2000:24). The site map depicts a 1
by 2 m area of hand excavated units labeled
TU 5 and 6 (Haecker 2000, Figure 5), just
off to the northeastern side of the two track
road, but the text does not mention these
units.

Figure 1-2. Late Archaic Corner-Notched
Dart Point from Animal Burrow in
41PT185, Locus B.

The 16 pieces of lithic debitage from Loci A
and B were identified according to type and
frequency. Ten pieces were identified
quartzite, 13 Alibates, one Niobrara chert,
whereas two pieces were unidentifiable
(Ruscavage Barz and Haecker 2000). The
latter is definitely nonlocal and comes from
a region further north in Kansas. A
marginally retouched flake of Alibates was
also identified (Ruscavage Barz and
Haecker 2000). One Alibates core lacking
cortex exhibits 13 flake scars and measures
3 cm long (Ruscavage Barz and Haecker
2000).

Pollen samples were collected and analyzed
from 41PT185. The surface pollen record
(FS 51.1) is dominated by Compositae (e.g.,
ragweed and sunflower) pollen with Cheno-
am (e.g., goosefoot and amaranth) pollen
about half abundant (Gish 2000). No grass
pollen was in the assemblage which would
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reflect the current grassland conditions. The
subsurface pollen records are also
dominated by Low spine Compositae pollen
with Cheno-am pollen a secondary aspect.
No riparian arboreal taxa were observed
(Gish 2000).

Site 41PT186 (presently referred tithe Corral
site) lies across a gradually sloping alluvial
terrace on the eastern side of the creek in a
meander bend. A modern wooden corral,
near the center of the site and measuring ca.
10.5 by 10.5 m, is constructed with wooden
vertical posts and two horizontal cross
members. The site measured about 30 by 30
m with at least 28 surface artifacts visible
inside and around the corral. The surface
artifacts include flakes, one piece of
obsidian, a scraper, one Borger Cordmarked
potsherd, and a fragment of an animal rib
was exposed at 30 cmbs along the creek.
Three trowel tests, each about 30 cm deep,
failed to yield any subsurface -cultural
materials. Haecker (1999) determined this
site to be eligible for listing on the NRHP.
Haecker’s subsequent site assessment
included the hand excavation of one 1 by 1
m test unit (TU 1) to a depth of 50 cmbs just
south of the southwestern corner of the
corral near a concentration of surface
artifacts, and the excavation of six shovel
and auger tests, spaced 10 m apart along a
50 m long baseline. This baseline was
orientated northeast to southwest and was
west of the corral across a treeless sloping
terrace. Test Unit 1 yielded a mixture of
prehistoric and historic artifacts that
included fragments of animal bone, one
unifacial chipped stone tool, charcoal, fire
cracked cobbles, and one obsidian flake
(Haecker 2000). These were recovered from
a dark brown silty loam with the occasional
flecks of charcoal to about 25 cmbs. Most
cultural materials were between 10 and 30
cmbs with historic trash to at least 20 cmbs.
The forty four bone fragments recovered
included a “hacked” deer tibia shaft
(Odocoileus  spp.), six fragments of
bison/elk bone, a turtle (Testudines)
carapace fragment, and other unidentifiable

fragments of small, medium and large
mammal bone (Duncan 2000). Two
medium to large and five large mammal
bone fragments were burned (Duncan 2000).
The recovered fire cracked rock included six
quartzite fragments, one basalt fragment,
three chert and two pieces of unclassified
stone (Ruscavage Barz and Haecker 2000).
These investigations yielded 65 pieces of
lithic debitage, including 26 pieces of
Alibates, 10 unidentifiable chert pieces, five
quartzite pieces, five rhyolite, and one piece
each of Tecovas, Edwards, opalite, and
obsidian (Ruscavage Barz and Haecker
2000). One stone tool, a broken retouched
flake, was manufactured from Alibates
(Ruscavage Barz and Haecker 2000).
Protein residue analysis on this tool yielded
negative results (Haecker 2000). A single
Alibates core with five flake scars lacks
cortex and measures 3 cm long (Ruscavage
Barz and Haecker 2000). A one liter float
sample (FS 58.1) from 20 to 25 cmbs in the
east wall of TU 1 yielded no charred plant
remains other than a flew flecks of charcoal.
The light and heavy fractions did yield some
nonplant remains, including gastropods,
bone fragments, mollusk shell fragments,
insect body parts, fecal pellets, a glass
fragment, and two tiny lithic flakes (Gish
2000).

Two radiocarbon dates were obtained from
samples derived from Test Unit 1. Haecker
(2000:32) reports that a pocket of charcoal
(FS 24.1) from 47 cmbs yielded a §"C
corrected date of 340 + 40 B.P. (Beta
138513). However, the Beta Analytic
laboratory (Beta) form presented in
Appendix B in Haecker’s (2000) report
concerning Beta 138513 indicates this
sample actually dated bone collagen
corrected for the *C/"*C ratio (Appendix K:
sample Beta 138513). A fragment of a
bison bone (FS 71.1) from 40 cmbs yielded
a 8"°C corrected date of 80 + 40 B.P. (Beta-
135418). Obviously the two Field Specimen
(FS) numbers on these two dated samples
are reversed and the 80 B.P. date was
obtained on the charcoal, whereas the bone
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date was derived from FS 24.1. The two
radiocarbon ages are inverted according to
their ~ depths,  apparently  reflecting
bioturbation within these shallow deposits.
Assuming that the dated materials pertain to
human occupations of the site, results
represent Protohistoric to Historic period
event(s).

Site 41PT187 is situated along the eroded
midslope of the valley west of and
considerably above the alluvial deposits of
West Amarillo Creek.  This elevation
overlooks the pavilion across the creek. The
site is marked by an artifact cluster
measuring ca. 25 by 35 m and containing
fragments of fire cracked quartzite cobbles,
a chipped stone scraper, and a scatter of
chert flakes. Three trowel tests, each about
20 cm deep, did not yield subsurface cultural
items. It was determined that this site
possessed integrity and was eligible for the
NRHP (Haecker 1999). Follow up testing
included the excavation of one mechanical
trench (TU 1) to a depth of 2 m some 10+ m
north of the material concentration. In the
area of concentrated artifacts, three
contiguous 1 by 1 m units (TU’s 2 through
4) were hand excavated to about 5 cmbs.
The three hand excavated units yielded 20
fire cracked rocks, three chert flakes, and
one fragment of a mussel shell. The mussel
shell (FS 43.2) yielded a 8"C corrected
radiocarbon date of 1920 + 30 B.P. (Beta-
135419). This age indicates an occupation
during the Late Archaic period, if one
accepts dates on mussel shells. During the
mapping of this site two small
concentrations of partially buried fire
cracked rock, Features 1 and 2, were
identified. Both features were completely
excavated by means of 0.5 by 0.5 m units
(TU’s 5 and 6). No cultural artifacts or
charcoal samples were recovered (Haecker
2000). The fire cracked rock encountered
included 40 pieces of quartzite, three pieces
of basalt, one piece of chert, three schist
pieces, and one unclassified rock
(Ruscavage Barz and Haecker 2000). Nine
pieces of lithic debitage were recovered,

including two pieces of quartzite, two
Alibates, two unclassifiable cherts, one
Potter chert, one Tecovas, and one possible
Niobrara chert (Ruscavage Barz and
Haecker 2000). A secondary flake with
about 10 percent cortex was classified as a
spokeshave and was manufactured of a dark
gray, fine grained quartzite (Ruscavage Barz
and Haecker 2000). This item was
submitted for protein residue analysis, but
yielded negative results (Haecker 2000).
Site 41PT187 was quite shallow and
determined to have no subsurface integrity;
therefore no further work was recommended
(Haecker 2000).

Site 41PT245 (the Pavilion site) is on a low
terrace on the eastern side of West Amarillo
Creek and is currently covered in dense
grasses. A modern Girl Scout pavilion with
a cement floor and adjacent metal storage
shed with a cement foundation are present
towards the middle of the upper terrace.
The surface of this area did not reveal any
prehistoric artifacts. Three small trowel
tests were inconclusive in determining the
presence or absence of buried cultural
remains (Haecker 2000). Subsequent testing
included the hand excavation of one 1 by 1
m unit (TU 2) on the southern margin of the
terrace near the tree line, one mechanical
trench (TU 1) 7 m east (the map shows it
south) of the pavilion, and seven shovel and
auger tests spaced 10 m apart along a 60 m
baseline that oriented northeast to southwest,
and positioned west and southwest of the
pavilion. Test Unit 2 yielded 60 bone
fragments, 10 flakes, and two burned rocks.
The seven shovel tests yielded two bone
fragments and one flake in the upper 30 cm
(Haecker 2000). The recovered bones could
not be identified to species and were placed
into three general size classes that included
one medium size mammal fragment, 14
medium to large mammal fragments, and 43
large mammal pieces (Duncan 2000). Only
two pieces of fire cracked rock were
encountered, one of quartzite and one of
limestone (Ruscavage-Barz and Haecker
2000). Fourteen pieces of lithic debitage
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were recovered, including nine pieces of
Alibates, two unclassifiable cherts, one
quartzite, one opalite, and one limestone
piece (Ruscavage Barz and Haecker 2000).
A bone fragment (FS 36.2) from 30 to 40
cmbs in TU 2 vyielded a 8"°C corrected
radiocarbon date of 540 = 40 B.P. (Beta-
138512).  This age indicates the bone
represents the last part of the Late
Prehistoric period, probably the Antelope
Creek phase. The boundaries of the site
could not be determined at that time
(Haecker 2000).

Isolate 8 (IO 8), the locale of a mammoth
molar plate, was tested by the hand
excavation of one 1 by 1 m test unit to a
depth of 25 cmbs. Additional tooth
fragments (N = 41) were recovered from the
surface (N = 31) and the top 10 cmbs, and
fossilized bone fragments were recovered
from between 13 and 18 cmbs. The soil at
TU 1 was a redeposited brown loam on a 2
to 4 percent slope. Dr. Jeff Indeck at the
Panhandle-Plains Historical Museum in
Canyon, Texas indicated that the bones were
not sufficiently massive to represent a
mammoth, but no positive species
determination was provided. Most bone
fragments were submitted to Beta Analytic
for radiocarbon dating, but insufficient
collagen was present to obtain a date
(Haecker 2000). A surface (0 to 2 cmbs)
pollen sample (FS 14.1) was collected and
processed. The identified pollen record is
dominated by the Cheno-am pollen
indicating a prairie grassland environment
similar to that around this site at the time of
excavation (Gish 2000). A second pollen
sample (FS 13.1) from 18 to 21 cmbs and
below the fragments of a mammoth tooth
and mineralized bone exhibits a co-
dominance of Cheno-am and Low spine
Compositae. This sample had significant
values of small pine and
sagebrush/wormwood pollen, indicating a
markedly cooler climate than today
(Haecker 2000). It also yielded wind
transported walnut (Juglans sp.) pollen
indicating the presence of permanent

watercourses in the region. A significant
decrease in the pollen concentration was
noted between the lower and the surface
sample, indicating that this sample is
significantly older than the surface pollen
rain. The samples provide some
information, and the results are possibly
skewed, but in general terms the past
appears cooler than the present (Gish 2000).
Gish (2000) believes additional work 1is
necessary to confirm this interpretation.

Haecker (2000) believed that fragmented
bones and teeth from IO 8 represent at least
two animals, a mammoth and a medium size
mammal. He also stated these fragments
were in redeposited post Pleistocene
sediments. It was likely that the rest of the
animal was eroded away.

Haecker (2000) believed that the testing data
were sufficient for determining that
41PT185 and 41PT186, and possibly
41PT245, were eligible for listing on the
NRHP. In the latter instance, the boundaries
of the intact cultural remains were not
determined (Haecker 2000). Haecker
recommended the development of a data
recovery plan for 41PT185 and 41PT186
and further testing of 41PT245 to determine
site boundaries and eligibility for inclusion
to NRHP.

Haecker’s site specific recommendations
were approved by BLM personnel.
Subsequently, the BLM contracted with
TRC to prepare a treatment plan for these
three prehistoric sites. A treatment plan was
prepared and submitted to BLM in January
2005 (Quigg 2005). BLM personnel
accepted the treatment plan and proceeded
to implement the plan. The subsequent data
recovery program was conducted in two
separate phases (I and II) and these two
phases are presented below. This data
recovery program was a stepwise process,
with Phase II block excavations guided by
recommendations based on the Phase I
investigations at each of the three sites.
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1.3.2 Data Recovery Investigations
— Phase | (2007)

In the summer of 2007 TRC was awarded a
contract by the BLM to conduct Phase I of
the data recovery program at the three
previously documented prehistoric sites in
the Landis Property, namely, sites 41PT185
Locus A and B, 41PT186, and 41PT245.
Phase I was viewed as a testing program
with the goal of determining the nature and
extent of 41PT185 and 41PT186, and the
eligibility of 41PT245 for listing on the
NRHP. Phase I was conducted between
September 24 and November 24, 2007. To
initiate this program, a prefield conference
with representatives of the BLM and TRC
was held at the BLM Field Office in
Amarillo on September 24, 2007. Following
this meeting, the geoarcheological program,
including mechanical trenching, was
initiated on September 25, 2007. The
geoarcheological program was designed to
evaluate the Late Pleistocene and Holocene
alluvial history of the upper reaches of West
Amarillo Creek basin within the project
boundaries. This geoarcheological program
was conducted by geoarcheologist Dr.
Charles Frederick. He initially walked
through the project area to visually inspect
the existing creek cutbanks and terraces and
thereby obtain initial impressions of the
depositional sequence in this section of the
valley and formulate his investigative
strategies. The initial reconnaissance was
followed by the mechanical excavation of 47
backhoe trenches (BT) throughout the lower
elevations of the valley, targeting alluvial
terrace deposits throughout the project area.
Twenty four trenches were excavated within
known cultural resource sites, totaling 262
linear meters (m). Twenty three trenches
were excavated outside previously identified
archeological sites, totaling and 148 linear
m.

Dr. Frederick observed a very complex
Holocene alluvial history that included at
least six allostratigraphic units (designated
Units A through F). These units were

documented, sampled, radiocarbon dated,
and related to the observed cultural materials
in the archeological sites. The alluvial fills
were found to be as much as 6 m thick and
to vary considerably within this 1.6 km long
section of the valley with most fills at least 4
m thick. About 60 percent of the Holocene
record is represented in this part of the
valley, with a 4000 year interval, from ca.
8200 B.P. to 4300 B.P., apparently missing.
Chapter 6.0 provides the descriptions and
details  concerning the  documented
depositional sequences in the project area.
Appendix A provides the individual trench
descriptions from the geoarcheologist.

The Phase I archeological hand excavations
at the three target sites began on October 15,
2007 and were completed on November 23,
2007. About 46.9 m’ of sediment from 41
individual test units was hand excavated and
screened within the three sites. The Phase I
field investigations, analytical results,
interpretations, and specific site
recommendations were presented to the
BLM in draft and final interim reports
submitted to the BLM (Quigg et al. 2008).
The archeological information derived from
the Phase I investigations is elaborated upon
within the site specific presentations in
Chapters 8.0, 9.0, and 10.0.

The BLM reviewed and accepted TRCs
recommendations concerning each site
presented in the final interim report
following the Phase I investigations (Quigg
et al. 2008). In the spring of 2008 the BLM
again requested bids on the recommended
Phase II investigations to complete this
program. In August 2008 TRC was awarded
the Phase II data recovery investigation
contract. After receiving notice to proceed,
TRC initiated this program with a prefield
meeting with representatives of the BLM
and TRC held at the BLM Field Office in
Amarillo on August 7, 2008.

14 PuBLIC OUTREACH
As part of the contracts with BLM, TRC

conducted public outreach programs during
the each of the fall field sessions. Open
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houses were held during both phases of this
data recovery program. It was agreed that
the Girl Scouts would advertise and work
out the various logistics to enter and exit
their property. During the fall of 2007, two
open houses were planned, but one was
cancelled due to poor weather.

The first open house was held on Saturday
November 17, 2007 and directed primarily
towards the Girl Scouts and their families
who resided within the Texas Panhandle
region. That program was designed to allow
visitors to see archeology in action and see
what it was like first hand and up close.
Because of access limitations, and for safety
concerns, the visitors met at the spacious
pavilion, and proceeded together from there.
At the Pavilion, Mike Quigg, together with
Charles Frederick, our project
geoarcheologist, provided verbal overviews
of the project archeology (the why, what,
and how) and what archeology was all
about, with a brief overview of
geoarcheology. TRC provided a variety of
artifacts for the wvisitors to handle and
become familiar with, which included
projectile points, clay pots, woven baskets,
bison bones, and burned rocks. A wide
range of questions were asked and answered
at this time. Then three groups of nearly 20
people each were given walking tours to the
Pipeline site (41PT185) where the TRC
archeological team was conducting hand
excavations. The visitors were free to talk
to the crew, see and handle recovered
artifacts, and ask additional questions. An
estimated 60 visitors were accommodated
that day and Ms. Stevenson, Director of the
Outdoor Program, was pleased with the
turnout and with the information provided
by TRC.

TRC also prepared a poster exhibit of the
Phase I field investigations for the 2008
Society for Historic Archaeology public
session held in Albuquerque, New Mexico
on January 9 through 12, 2008. Highlights
of the field findings were presented in text

accompanied by many photographs to
illustrate specific and exciting discoveries.
The poster exhibit was subsequently
presented to Ms. Natalie Stevenson of the
Girl Scouts for display at their outdoor
facilities at the Landis Property.

Following the Phase I field session TRC
staff prepared an illustrated article for the
local Amarillo Globe News. The article was
submitted to the BLM for approval and then
sent to that newspaper. Unfortunately, the
article was never published, thereby
preventing the local public from learning or
hearing about the exciting and important
archeological sites and investigations in
their own area.

Two open house sessions were again
scheduled for the field season in the fall of
2008. The first was held on Saturday
November 8, 2008 and was open for the Girl
Scouts and their moms. Some 90
individuals took part on that day (Figure 1 -
3). The visitors were treated to a viewing of
a major ongoing excavation at the Pipeline
site  (41PT185/C) by a crew of 12
archeologists.  Again, the visitors were
given a brief introduction to the site and
what was discovered. Then the groups were
lead around the excavation block to various
designated stations where hands on displays
were available. The displayed materials
included burned rocks used in the prehistoric
cooking events, bones of bison that were killed
and eaten, and a stone tool manufacturing kit
with antler billets, chert flakes, cores, and
formal stone tools. The visitors talked to the
archeologists, asked questions of the Field
Director, and many of the younger ones
helped out with screening some of the
excavated dirt. Following the tours, a
luncheon was held in the Scouts’ facilities
where the archeological crew was welcomed
and served by the Girl Scouts. The
interactions were fun and exciting for all. It
is hoped that this hands on experience will
linger in the memories of those involved for
a long time.

10
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Figure 1-3. Paul Matchen, Field Director, Explaining to Visitors about the Excavations,
Materials Recovered, and the Prehistory of the Pipeline Site.

The second open house, for the benefit of
the general public and media, was held on
Saturday November 22, 2009. This was led
by Field Director Paul Matchen, and
viewing and hands on exhibits were
employed again. Approximately 55
individuals attended this event. After the
second open house at the project area, a
newspaper article accompanied by pictures
entitled “Hidden Treasure at the Ranch”
appeared in the Amarillo Globe News and
on their web site (November 23, 2008).

In addition, the planned public outreach for
this project will include a written and well
illustrated exhibit of this data recovery
program for the Texas Beyond History
website http://www.texasbeyondhistory.net/)
that has become a widely used resource for
public education of archeological topics in
Texas. It also presents an extensive variety
of researched and investigated historic and
prehistoric  sites across Texas’ diverse
geographic regions.
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2.0 ENVIRONMENTAL
BACKGROUND

J. Michael Quigg

21 PHYSICAL ENVIRONMENT

The physical characteristics of this region
provide a general backdrop in which the
prehistoric  populations conducted their
every day lifeways. In some instances these
physical characteristics created hardships for
them, whereas other characteristics provided
an easier lifeway. Regardless of which view
you see the environment influencing the
prehistoric peoples, they did adapt to and
live in this region. Below, important aspects
of the physical environment and some key
natural resources the prehistoric peoples
undoubtedly exploited are highlighted.

2.1.1 Physiography and
Topography

The region is part of the Southern High
Plains section of the Great Plains

physiographic province (Fenneman 1931).
The region is characterized by a flat, low
relief surface dotted with small playa lake
basins across the Llano Estacado, with the
Canadian River valley creating a major
topographic  relief. The  Caprock
Escarpment creates relief around the
margins of the Llano Estacado, which is an
erosional margin of this high relief zone
(Figure 2-1). The caprock is formed by
calcretes and silicified zones of the Ogallala
Formation and hard sandstones of the
Dockum Group and Permian Quartermaster
Formation. Amarillo lies on the northern
end of the broad, flat Llano Estacado and on
the southern edge of the Canadian breaks at
an elevation of roughly 1220 m (4000 ft.)
above mean sea level (Figure 2-2). West
Amarillo Creek, just west of Amarillo, is
one of many ephemeral streams that flow
into the Canadian River, and is a relatively
long, narrow tributary entering the much
larger Canadian River from the southern
side. The project lies in what is considered
part of the upper end of the Canadian Breaks
near the headwaters of West Amarillo
Creek.

Figure 2-1. Edge of the Caprock Escarpment, Showing Major Relief. (photo by M. Quigg)
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Figure 2-2. General Project Location Map Showing Major Relief. (map from Raisz 1957)

These breaks or erosional areas form along
the edges of the Canadian River valley as
the many spring fed tributaries cut through
the very flat, adjacent uplands. In Potter
County, the springs flow mainly from the
Tertiary Ogallala sand and gravel, whereas
some springs originate in the Triassic

Dockum or Santa Rosa sandstone below the
Ogallala (Brune 1981:365). Brune (1981)
indicates that East and West Amarillo creeks
are fed by many springs. The waters from
these springs make their way northward into
the Canadian River.

14
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2.1.2  Hydrology

The Canadian River flows generally
eastward and cuts across the Southern High
Plains of Texas and into the Rolling Plains
of Texas and Oklahoma and eventually into
the Mississippi River. Its headwaters are in
northeastern New Mexico near Raton, New
Mexico south of the Trinidad Escarpment.
There, the waters dissect plateaus and
rolling plains east of the north south
trending Sangre de Cristo Mountains. The
initial segment of the Canadian River flows
southward, paralleling the mountains, then
bends sharply to the east and flows across
northeastern New Mexico, eastward across
the Texas Panhandle, and into Oklahoma.
The Canadian River valley is the dividing
line between the northern Texas Panhandle
and the Llano Estacado to the south. The
slightly higher ground just south of Amarillo
is the drainage divide between the
headwaters of the Red River system that
also flows eastward and eventually forms
the boundary between Texas and Oklahoma.
The Canadian River valley varies in width
from 0.8 to 1.6 km (0.5 to 1.0 mi.) and some
183 m (600 ft.) deep, with a water flow that
varies seasonally. Natural springs contribute

to the Canadian River. Currently, dams
upstream in eastern New Mexico, like
Conchas Dam and Ute Dam, regulate the
flow down river. The Sanford Dam that
created Lake Meredith lies roughly 60 km
(37 mi.) north of Amarillo in Hutchinson
County.

West Amarillo Creek is roughly 25 km (15.5
mi.) long with several smaller branches. It
generally parallels East Amarillo Creek to
the east and Tecovas Creek to the west.
West Amarillo Creek valley is roughly 1 km
(0.6 mi.) wide in the vicinity of the three
archeological sites, with the creek bottom
about 33.5 to 36.6 m (110 to 120 ft.) below
the valley rim (Figure 2-3). Springs that
originate in the Ogallala Formation are the
primary source of the water flowing through
this valley. Today, the water table has been
lowered by man’s actions, altering the
original natural flow. Over the last decade
portions of the Ogallala Aquifer across the
Llano Estacado and High Plains have been
lowered more than 8 m (Lewis cited in
Etchieson and Couzzourt 1987). The creek
bed gradually slopes northward into the
Canadian River valley, whereas the water
often seeps into the Tecovas Formation.

Figure 2-3. Overview of Upper End of West Amarillo Creek Valley, View Southwest.
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This tributary valley, as with other tributary
valleys of the Canadian River, forms a
relative deep draw, with mostly steep sided
valley walls and rock outcrops near the
valley rim and 30 to 70 degree colluvial
slopes below the rock outcrops. West
Amarillo Creek valley can be subdivided
into physiographic zones such as the valley
bottom and the valley slopes, which join the
valley rim and the adjoining uplands. The
bottom zone includes the creek channel, the
floodplain, the alluvial terraces and alluvial
fans. The break between the valley bottom
and slopes is generally not well defined, as
the colluvial deposits continually move
sediment down slope, forming the sloping
transition between the steep valley walls and
the flat alluvial terraces. In some parts of
the valley, areas of exposed gravel deposits
exist. One massive gravel deposit is just
upslope of 41PT185.

2.1.3 Geology, Soils, Clay, and
Tool Stone

2.1.3.1 Geology

The vast low relief surface dotted with small
playa lake basins across the Llano Estacado
that extends across a wide region is
blanketed by Blackwater Draw Formation
deposited during the recent Quaternary
times. This relatively thin blanket covers
the Ogallala Formation of the Tertiary
(Figure 2-4). Below the Ogallala lies the
Dockum Group of the Triassic that includes
the Tecovas and Trujillo formations, which
in tern overlies the Alibates/Quartermaster
Formation and other divisions such as the
Whitehourse of the upper Permian. Most
deposits and formations are not flat but have
considerable vertical changes in elevations
below the surface. The overall trend is a
gentle slope to the east where many of these
outcrop along the eastern edge of the
escarpment. Some thinner formations are
not mapped or traceable across broad
regions and probably pinch out before they
are exposed again. These stratified and
distinctive formations are briefly discussed

below starting from the surface and going
back through time. It is not our intention to
go back to the beginning of time, but to
inform the reader of the deposits and
formations that are pertinent to the project
area and to the prehistoric populations that
roamed through the region.

Blackwater Draw Formation is the major
surfacial deposit and consists of eolian and
lacustrine sediments of Pleistocene age that
occur all across the Llano Estacado (Reeves
1976; Gustavson 1996). Pleistocene lake
deposits are interbedded with the eolian
deposits. The thousands of playa lakes
across the Llano Estacado are cut, collapsed,
formed into this formation. In limited places
the Blanco (late Pliocene) and Tule
formations are present below the Blackwater
Formation, but these are quite limited in
aerial extent and generally buried. The
Blackwater Draw Formation covers nearly
all of the Llano Estacada and the Central
High Plains north of the Canadian River
valley (Gustavson 1996). The Blanco
Formation is an extensive lacustrine layer of
dolomite and deposited into the underlying
Ogallala Formation.

The Ogallala Formation is Pliocene in age
and occurs as a broad alluvial apron that
covers older formations and extends over
much of the High Plains region, northward
and eastward (Seni 1980; Gustavson 1996).
This broad alluvial deposit formed by
coalescence of alluvial fans consists of a
thick bed of undifferentiated sand, silt,
gravel, conglomerate, and multiple layers of
calcareous and siliceous caliche deposited
by streams originating in the mountains to
the west. The sandstone contains muscovite,
and metamorphic rock fragments.  The
conglomerates contain quartzite, chert, and
vein quartz classes. This is the major water
bearing, aquifer system (High Plains
aquifer) that extends all the way into South
Dakota. It consists mainly of deposits
derived from the Rocky Mountains to the
west in New Mexico. Several calcretes
including the indurated “caprock caliche” is
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a prominent ledge near the top of the
escarpments bordering the plateau. This
calcrete is believed to be pedogenic and
formed in upper Ogallala fine sand and silt
(Holliday 1995:11). A major time gap of
millions of years creating an unconformity
occurs between this and the lower Triassic
deposits. The lower part is composed of
reddish-brown,  fine-to-medium  grained
sandstone that contrasts with the underlying
red and green shales of the Trujillo

throughout much of the Canadian River
valley and along the eastern escarpments
minimally into eastern Oklahoma and
potentially to the eastern side of Oklahoma
(Gustavson et al. 1980). Some limited areas
within West Amarillo Creek valley also
contain Ogallala gravels as do most of the
east west stream valleys north and south of
the Canadian River valley. In places the
Ogallala sediments are 250 m thick (Seni
1980).

Formation. The Ogallala outcrops
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Figure 2-4. Schematic Drawing of Geologic

The following Tecovas and Trujillo
formations are part of the Dockum group of
the Triassic, which overlie the redbeds of the
Quartermaster Formation (Adkins 1958).
Members of the Dockum Group outcrop in
the Canadian River valley and along the
Caprock  Escarpment  southwards to
minimally Double Mountain Fork of the
Brazos River, at Post, Texas (Baumgardner
1987). The Dockum Group underlies the
entire Llano Estacado south of the Canadian
River valley and potentially northward into
the Cimarron and North Canadian valleys in

Stratigraphy Across Panhandle of Texas.

the Oklahoma Panhandle (Adkins 1958).
Much of the broader region is mapped as
undifferentiated Dockum  Group, but
specific reports address the individual
formations. Abundance of water, sands,
mica, phosphate, limestone and calcareous
shale and sandstone is indicative of the
Triassic (Adkins 1958:246). East of the
Caprock Escarpment the Dockum is 150 m
thick, but buried by the Blackwater Draw
and Ogallala formations.
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Trujillo Formation: This formation
overlies the Tecovas Formation and is the
upper member of the Dockum Group. It
contains coarse sandstone, cross bedded
sandstone, conglomerates, petrified wood,
pebbles of quartz, limestone, minor, and
interbedded shales (Adkins 1958; Barnes
1969). It is roughly 30 m thick in areas.
Trujillo sandstone is currently exposed in
the creek bottom, but during most of the past
this sandstone would have been generally
buried (Figure 2-5).

Tecovas Formation: This formation lies
above the Quartermaster and is some 38 m

thick. It contains shale, siltstone, sandstone,
clay, and petrified wood (Barnes 1969).
These are generally a reddish brown,
maroon, gray, greenish gray, yellow, and
purple. The sandstone is micaceous and is
fine-to-medium-fine grained in texture and
composed of quartz. Locally large petrified
logs are present. The Tecovas Formation
outcrops within Palo Duro Canyon and all
along the eastern Caprock Escarpment and
vast areas along the Canadian River valley
west of Amarillo. In places it is as much as
90 m thick.

Figure 2-5. Bedded Sandstone Exposed in Floor of West Amarillo Creek that is Part of the
Trujillo Formation just North of 41PT185.

Quartermaster Formation of the Permian
age is sedimentary and indicative of marine
conditions that extended over most of Texas
(Sellers et al. 1932). The term
Quartermaster is used in the broad since for
much of the Permian, and some geologists
have divided this into smaller members or
more restricted formations, such as the
Alibates Formation. The Quartermaster
Formation is characterized by the brick red
coloration of the sandstones, shales,
siltstones and mudstones. These are often
interbedded and appear as lenes. White

gypsum veins and dolomite have been
observed interbedded in thin discontinuous
veins of the mudstones. Uncolored, well
rounded frosted quartz grains are common in
the Permian (Adkins 1958:245). Often these
deposits reveal folds, arches, troughs and
cross bedding and sometimes ripple marks.
One aspect of this formation is the various
colors that are present. Some of the shales
contain gray-green, circular spots called
reduction halos, which in places give the red
shales a distinctive polka dot appearance.
These were produced as a result of chemical
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change of certain minerals in the shales
(Matthews 1969:19). In addition to the
major outcrop along the Canadian River at
Late Meredith small localized areas of
Quartermaster Formation with Alibates
dolomite outcrop in small areas along the
Eastern Escarpment.  The formation is
known to outcrop in limited areas
(Baumgardner 1987), but it may not contain
any chert that would be suitable for
knapping.

Alibates Formation lies above the
Whitehorse Formations. It is comprised of
two dolomite layers separated by red shale.
In comparison to other formations the
Alibates Formation is a quite thin bed that
reaches across a broad area of the
panhandle. In places the dolomite becomes
agatized and this is referred to as the
“Alibates chert”.  The Alibates cherts
exhibit a wide range of colors with similarly
a range of textures. The usually banded or
mottle red blue, purple, brown, cream and
white are common colors (Barnes 1969;
Banks 1990; see below for further
discussions of Alibates).

2.1.3.2 Saoils

Potter County exhibits minimally eight
major soil classes, which reflect diverse land
forms and topographic variation. The broad
uplands with nearly flat level ground that
surrounds West Amarillo Creek valley
exhibit loamy Pullman soils. The Pullman
series consists of deep, well drained, brown
soils formed in heavy clayey eolian
sediments. As the topography starts to
change as one enters the Canadian River
valley, the soils are part of the Acuff-
Paloduro-Olton series. All three of these
series are very similar with deep, dark
brown, well drained soils that formed in
loamy eolian deposits; however the
Paloduro series formed in calcareous loamy
sediments.  The steep sloping ground
surrounding the head of West Amarillo
Creek is classified as Potter-Mobeetie series.
The Potter series consists of well drained,

very shallow, calcareous gravelly soils
formed in a mixture of loamy sediment and
caliche. The Mobeetie series are very
similar to the Potter series, but are grayish
brown in color and formed in loamy alluvial
sediments. In the vicinity of West Amarillo
Creek the rolling and undulating topography
along and between these valleys exhibits the
Weymouth-Vernon series. The Weymouth
series consists of moderately deep, well
drained, reddish brown soils formed in
calcareous clayey and loamy redbed
sediments. The Vernon series is quite
similar but formed in calcareous marine
clays and shales (Pringle 1980).

2.1.3.3 Clay

Following the Late Archaic cultural period,
clay resources become more important over
the last 1,500 years of the Early, Middle,
and Late Ceramic period when pottery
production was undertaken by various
groups. Ceramic vessels were manufactured
with clay from sources throughout this and
adjacent regions. Clay is formed by the
mechanical and chemical breakdown and
weathering of rocks.  The weathering
products consist of mineral grains and rock
particles of different sizes and different
physical and chemical properties (Virta
1992). In addition to the clay or plastic
portion, the additives to the clay are crushed
rock fragments generally referred to as
temper or grit, which often consists of
quartz, micas, feldspar, iron oxides, and
other minerals. Even crushed bone was
sometimes added as a tempering agent.
Clay deposits can be local and residual in
nature, deposited in the same location in
which they formed. Clays can also be
secondary deposits laid down by fluvial
processes, in valleys or along colluvial
slopes. The water transported clays are
subject to further alterations and mixing
with other minerals (Virta 1992).

The geology of the Texas Panhandle region
creates a setting that has abundant clay
resources.  Minimally three deposits of
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