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Introduction

In the summer of 2016, the Crow Canyon Archaeological Center (Crow Canyon) initiated the Northern
Chaco Outliers Project (NCOP), a multi-year excavation and laboratory analysis project focused on the
Haynie site (5MT1905) in southwestern Colorado (Ryan 2016). This report describes the project
background and research objectives and summarizes archaeological work conducted under State of
Colorado permit #81256 at the Haynie site in 2022 as well as preliminary results of laboratory analyses.

The Northern Chaco Outliers Project

Chacoan society flourished between A.D. 840 and 1140 and was centered in Chaco Canyon, New Mexico
(Judge 1979; Judge and Cordell 2006; Lekson, ed 2006, 2015; Plog and Heitman 2010; Reed 2004; Saitta
1997; Sebastian 1992; Van Dyke 2007; Vivian 1990; Ware 2014). Chacoan culture was characterized by
the construction of monumental masonry great houses, great kivas, earthworks, road segments, nonlocal
exchange networks, significant social inequality, a suite of ritual practices, and a recognizable stylistic
cannon. Between A.D. 1050 and 1140 Chaco-style architecture, landscapes, and settlement patterns
expanded across the northern Southwest, appearing in what is now northeastern Arizona, southeastern
Utah, and southwestern Colorado (Brown et al. 2013; Cameron 2008; Kantner and Mahoney, eds 2000;
Lipe 2006; Ryan 2008; Reed, ed. 2008; VVan Dyke 1999). Scholars debate precisely what kind of social,
cultural, or political phenomenon this expansion represents. The NCOP seeks to understand the impact of
Chacoan influence in the northern San Juan region of southwestern Colorado during the Chaco and post-
Chaco periods by addressing four interrelated research domains: the role of community centers with
public architecture, social stratification, identity formation, and human-environment interaction (Ryan
2016).

The NCOP uses data from a multi-great house community known as the Lakeview Group. The Lakeview
Group includes four great houses and a great kiva within a 1-km radius of each other. Multi-great house
communities are an important but poorly understood facet of the Chacoan and post-Chacoan periods in
the northern San Juan region; archaeologists identify multi-great house communities at Aztec Ruins
(Brown and Paddock 2011; Lekson 2015; Turner 2015, 2019; Van Dyke 2007), Mitchell Springs (Dove
2014; Smith 2009), Lowry Pueblo (Kendrick and Judge 2000), and at the Lakeview Group. The Haynie
site contains two great house structures within a 5-acre area. Wallace Ruin, or Site 5MT6970 (Bradley
1988, 1992, 1993; Bradley and Bradley 2019, 2020) is located 335 m south of Haynie. An additional
great house and an associated great kiva are found at the Ida Jean site (5MT4126) (Brisbin and Brisbin
1973), located 859 m west of the Haynie site.

Archaeologists have little explored the relationships between monumental structures within multi-great
house communities, and it is not clear how these clusters functioned within the adjacent domestic
community. Furthermore, the role of the northern multi-great house communities within the Chacoan
regional system is uncertain. To address these issues, Crow Canyon archaeologists have developed a
series of guiding research questions, situated within the four research domains described above (and
summarized from Ryan 2016):

o How did the Lakeview Group first arise, and how did it develop over time? How did each great
house function and what kinds of relationships existed between great houses?

o How was inequality expressed within the Lakeview community?
o Drawing on the communities of practice concept (Lave and Wenger 1991), how did identities

unfold within the Lakeview Group during the Chacoan period (ca. A.D. 1080-1140) and did they
change during the post-Chacoan period (ca. A.D. 1140-1225)?



¢ What conditions of possibility (or impossibility) arose during periods of significant
environmental change, for example the great drought of A.D. 1130-1180? How was
environmental change intertwined with community formation, inequality, and identity?

Crow Canyon researchers designed the NCOP fieldwork and laboratory analyses to produce
environmental and material culture data that can address these questions. This research will contribute to
regional archaeological issues—such as the degree of political centralization present within Chacoan
society—and anthropological questions concerning culture and environment more broadly.

The NCOP has fieldwork and laboratory components. Crow Canyon’s archaeological fieldwork in the
Lakeview Group focuses on the Haynie site (5MT1905), a 5-acre preserve owned by The Archaeological
Conservancy. Staff and participants have conducted excavation, remote sensing, architectural
documentation, and artifact analysis at the site since 2016. Laboratory analyses of material excavated
from the Haynie site is underway. In addition, laboratory staff, volunteers, and participants are processing
and analyzing ceramic artifacts from the Wallace Ruin (including Greenstone Pueblo) and Ida Jean site.
Bruce Bradley has conducted excavation at Wallace Ruin for over 50 years (Bradley 1988, 1992, 1993,
Bradley and Bradley 2019, 2020). Although much of the Ida Jean site has been disturbed, the great kiva is
partially intact and some information on the site is available from work conducted in the 1970s (Brisbin
and Brisbin 1973). Finally, notes, maps, and artifact data exist from previous, nonprofessional excavation
at the Haynie site. Crow Canyon is integrating these data into a research database to augment the data
newly collected through excavation at Haynie.

Project Area Location and Ownership

The Lakeview Group is located in Montezuma County, Colorado, east-northeast of the modern-day town
of Cortez (Figure 1). The sites in this group are in the heart of the Mesa Verde archaeological region,
north of the Mesa Verde escarpment and near the confluence of Simon Draw and McEImo Creek;
Stinking Springs is located southeast of the Lakeview Group. The majority of the Haynie site is located
on a 5-acre property recently acquired by The Archaeological Conservancy from the Haynie Ranch, LLC.
The easternmost portion of the Haynie site is on private land not accessible to Crow Canyon. Bruce
Bradly owns Wallace Ruin and Greenstone Pueblo, a small domestic habitation adjacent to Wallace. The
Ida Jean site, including the great Kiva, is on private land not accessible to Crow Canyon.

Environmental Setting

The NCOP study area includes an environment defined by the surrounding drainages and by current
agricultural use of the land. Figure 2 shows the locations of sites in the Lakeview Group. The Haynie site
is located at 1,911 m (6,270 ft) and sits at the toe of a ridge to the north of, and just above, a shallow,
broad valley within Simon Draw. The head of Simon Draw is located about 6 km north of the Haynie site.
Simon Draw empties into McEImo Creek 4 km southwest of the Haynie site.

The soils of the valley bottom south of the Haynie and Ida Jean sites, and upon which Wallace Ruin sits,
are predominantly Gladel-Pulpit complex (an eolian loess), and Ramper clay loam (a well-drained eolian
loess). These soils are among those with the greatest agricultural potential in the entire region (Van West
1994:162-167). Today the valley bottom is plowed and irrigated and produces primarily alfalfa/grass hay.
Small, undisturbed areas are present in the valley, and these are covered in sagebrush, lesser amounts of
greasewood and saltbush, and some riparian vegetation that includes cottonwood, willow, cattails, and
sedges. The Chaco-style great houses and the midden deposits at the Haynie site are covered mostly with
greasewood, sagebrush, saltbush, and grasses. Sandstone ridges flank and rise above the valley floor, and
these ridges support pinyon-juniper woodland.



Crow Canyon Excavation and Documentation System

In 2009, Dr. Susan Ryan and other Crow Canyon archaeologists established a permanent, primary site
datum. Based on this datum, they used a total station to lay out a grid across the entire Haynie site. The
“0,0” origin point is located southwest of the property’s southwest corner, thus all grid coordinates have a
“northing” and “easting” number (e.g. 400N 300E). In 2016, we used a high-resolution TopCon Hifer Il
High Resolution GPS Geodetic Receiver to obtain more precise coordinates for the primary datum and
backsite. The Haynie site is divided into Architectural Blocks—the West great house and surrounding
remains are referred to as “Architectural Block 100.”

Most of Crow Canyon’s excavations at the Haynie site occur within excavation units (EU) of defined size
(e.g. 2-x-4-m, 1-x-1-m) oriented to cardinal directions. We refer to Excavation Units by the size of the
unit and the coordinate of the southwest corner (e.g. “3-x-2-m unit, 459N 376E”). Field archacologists
choose unit size and orientation based on the archaeological remains under investigation. Occasionally,
the field crew conducted excavations that were less concretely defined than grid units—these are referred
to as “Segments” and assigned a number (e.g. Segment 5). We typically use segments to expose partially
buried walls or to extend a grid unit to capture the corner of a room or structure. Table 1 provides a list of
all prior and in progress excavation units at the Haynie site and Figure 3 shows their locations in Block
100.

During Haynie site excavations, we often place several grid units and/or segments adjacent to one
another. Contiguous grid units and segments are generally used for exploring structural remains. Crow
Canyon also excavates random 1-x-1-m sample units in suspected midden deposits. Finally, we often use
smaller 1-x-2-m or 2-x-2-m test units to target specific archaeological features identified through remote
sensing, pedestrian survey, or archival work (for example, units of this size were used to seek remains of
mechanically-disturbed areas). We refer to clusters of excavation units as “excavation areas” and we
assign each excavation area a letter (e.g. Area A, Area B) (Figure 4).

Within excavation units, we excavate strata by natural layers, subdividing strata into 10-cm levels.
Archaeological contexts that represent distinct natural and cultural deposits or construction events are
designated a “study unit” or “SU.” The study unit is the key unit of analysis within the Crow Canyon
documentation and recording system. There are three kinds of study units: Arbitrary (ARB), Structure
(STR), and Nonstructure (NST). Arbitrary units tend to be deposits with edges that are either difficult to
define or are a result of natural processes, e.g. fallen wall debris, or wind and water-laid post-occupational
sediments. Structures include both surface structures and subterranean pit structures and kivas. We give
each room within a multi-room surface habitation an individual structure number. Nonstructures typically
include “constructed” deposits that are not structures, such as middens and use surfaces. We give each
newly defined study unit one of these three designations depending on its origin and assign it a number.



Excavations at the Haynie Site in 2022

This section describes major study units investigated by Crow Canyon during 2022. For the location of
structures in Architectural Block 100, please see Figure 5.

Excavation in Area C: A Pueblo I-Pueblo Il Roomblock and Midden
Structure 1003

Structure 1003 is a masonry-lined Pueblo 11 period kiva tested with a 1-m-wide excavation trench (4-x-1-
m unit 457N 370E and 3-x-1-m unit 454N 370E) that passed through the center of the structure from
north to south. Excavation was completed during 2022, which clarified the construction and use history of
the kiva. There were three floor surfaces in Structure 1003, a series of superimposed hearths (Features 2,
5, 7, and 8), a deflector (Feature 3), a slab-lined pit (Feature 6), and a ventilator tunnel and shaft (Features
4 and 1, respectively). Each floor surface was associated with the same ventilator tunnel which was
slightly remodeled with each subsequent floor.

The earliest version of the kiva, associated with Surface 3, had a hearth that was remodeled once (Feature
7 and 8) and a large slab-lined pit (Feature 6) between the hearth and the ventilator tunnel (Feature 4)
(Figure 6). Between Surface 3 and Surface 2 was a stratum of roof fall that suggests the kiva was
dismantled or collapsed. The stratum was relatively thin and had been truncated by the constructed of
Surfaces 1 and 2. Surface 2 was poorly preserved and associated with a hearth (Feature 5) that was
remodeled (Feature 2) when Surface 1 was laid atop Surface 2.

The kiva may have originally had a masonry bench and upper lining wall. At some point in its history,
possibly between Surface 3 and Surfaces 1 and 2, masonry was used to fill in the area above the bench.
This architectural sequence was most obvious in the north wall of Structure 1003. Following the use of
Surface 1 the structure collapsed leaving a thick stratum of roof fall. Midden debris was deposited in the
depression left by the collapsed pitstructure.

None of the floors had significant artifact assemblages, indicating that the structure was cleaned out in
each instance. Several of the superimposed hearths were well oxidized and archaeomagnetic samples
were retrieved from three of them. The sample from Feature 2, the hearth associated with Surface 1, was
analyzed in 2021 and returned dates of A.D. 935-1150, A.D. 1100-1265, and A.D. 1435-1690 (Table 3).
The first two date ranges best fit the known period of occupation at the Haynie site (ca. A.D. 750-1250)
and suggest the structure fell out of use around A.D. 1100-1150. A radiocarbon date of 1028-1172 cal AD
(95.4%) was obtained from charcoal within this hearth and reinforces a terminal date ca. A.D. 1150.
Three additional radiocarbon dates have been obtained for the roof fall and midden deposits above
Surface 1 (Throgmorton et al. 2019:Table 3), suggesting these deposits date between 1033-1190 cal AD
(94% confidence) or 1070-1154 cal AD (~50% confidence).

Structure 1002 and Structure 1036

Work recommenced in Structure 1002 and Structure 1036 during 2022 (they had been covered since
2019). Structure 1036 is an earthen-walled pitstructure nested within a larger earthen-walled pitstructure,
Structure 1002. Based on sherds observed during excavation, both pitstructures are thought to date to the
Pueblo I period. The exact relationship of Structure 1036 to 1002 has been difficult to discern, but a thin
lens of ash/charcoal and artifacts observed in the southern half of the test trench (3-x-1-m 451N 374E)
may be the floor surface of Structure 1036. A cluster of burned roof beams was encountered at both the
south and the north end of the test trench (3-x-1-m unit 451N 374E and 3-x-1-m unit 454N 374E). The
beams retained the orientation that they had while within the roof (Figure 7) and were mapped (Figure 9)



and collected for dendrochronological analysis. The beam cluster was abruptly truncated. Strata within
the west profile face of the test trench were also truncated at the same spot. This may indicate where
Structure 1036 has cut into burned roof fall from Structure 1002 (Figure 10). Work in these two structures
is ongoing and further clarification of the relationship of these structures may change interpretations given
here.

Structure 1124/Nonstructure 1094

A use surface with a partially reconstructable pottery vessel was identified in 2021 on the northern slope
of Area C. The surface appeared to be associated with a wall segment in the south profile face of 2-x-1-m
unit 464N 364E and was therefore designated Surface 1 within Structure 1094. Further work in 2022
revealed that this area is more complicated than previously thought. A pit feature was found in association
with the reconstructable vessel. However, it was determined that the wall segment was probably not
associated with the surface, pit feature, and vessel because the footer trench for the wall cut through the
surface and possibly even removed the upper portion of the pottery vessel. Both the wall segment (NST
1121, Feature 2) and footer trench (NST 1121, Feature 1) originated on an upper, ephemeral—and
presumably extramural—surface that was designated Nonstructure 1121.

Therefore, Structure 1094 was redesignated Nonstructure 1094 and considered an extramural surface. It
may be within a room, but no walls were found that are unequivocally associated with Nonstructure 1094,
The pit feature became Feature 1 of Nonstructure 1094. Nonstructure 1094 was built atop naturally
deposited silts (Arbitrary 1122) that in turn were resting on a collapsed adobe and clay wall (Arbitrary
1123). After clearing away the wall rubble, a well-preserved clay and cobble wall foundation was found
(Figure 10) that formed the south wall of Structure 1124. There are at least two floor surfaces associated
with Structure 1124. An upper ephemeral floor is associated with a remodel of Structure 1124 that
involved adding a partition wall perpendicular to the cobble and clay foundation. The partition wall rested
on a thin layer of sediments that had accumulated in Structure 1124 and effectively created two rooms,
each with its own floor surface on fill. The lower floor was a prepared surface that articulated with the
clay and cobble foundation. Additional cultural deposits continue beneath this floor surface. Work in
Structure 1124 is ongoing.

Structure 1100

An east-to-west test trench initiated in 2021 (1-x-3-m unit 457N 358E and 1-x-3-m unit 457N 361E)
identified a poorly preserved surface room designated Structure 1100. An additional unit (1-x-1.5-m
458N 359.50E) was added to sample the preserved portion of room (Structure 1100). This room is located
at the southwest end of an architectural area that includes Structures 1010, 1124, 1026/1042, 1052, and
197. Much of Structure 1100 had been damaged by a looter pit. A poorly preserved ephemeral surface
with an equivocal thermal feature (Feature 1) was designated Surface 1. Excavation continued within
Structure 1100 during 2022, identifying a prepared floor surface (Surface 2) that contained a slab-lined
post hole (Feature 3) (Figure 11). Work in this area is ongoing.

Nonstructure 1082

Nonstructure 1082 is a midden deposit at the west end of Area C. Aerial photos suggest that the midden
was badly looted prior to the 1960s and it was mechanically excavated sometime between the late 1980s
and the 2000s. The western edge, however, appears to be largely intact and in 2021 several 1-x-1-m test
units were placed to sample the remaining midden deposits. Work on these 1-x-1-m units continued in
2022. In places, Nonstructure 1082 is much deeper than would be expected given the surrounding
topography. There may be a natural topographic anomaly here, possibly a small drainage channel,
although it is possible the midden fills a large subterranean feature. The midden deposits continue



downward to a depth that appears to place them below the current elevation of the floodplain, suggesting
that the floodplain has accumulated against cultural deposits at the west end of the Haynie site.

Nonstructure 1104

Nonstructure 1104 is a midden deposit at the southeast end of Area C. It may be the east side of the badly
looted midden designated Nonstructure 1082 some 20 m to the west. Two new units were laid out in 2022
to further sample Nonstructure 1104 (1-x-1-m unit 440N 374E and 1-x-1-m unit 442N 374E). In the
northern of these two units, a prepared extramural surface (Nonstructure 1117) was encountered within
NST 1104. The surface may be associated with a structure located somewhere to the north.

Excavation in Area D: West great house
Structure 1115

In the late 2000s, Joel Brisbin tested a pitstructure that was located beneath the northeast corner of the
west great house. Ralph Haynie placed a backhoe trench diagonally across the structure and Brisbin
documented the floor of the structure and the stratigraphy of the fill. His notes indicate there were burned
roof beams laying on the floor of the pitstructure. Sherds collected during excavation suggest the
pitstructure dates to the Pueblo | period. In 2022, Crow Canyon re-excavated the trench to obtain
dendrochronological samples.

Three 2-x-4-m test units were laid out over the presumed location of the pitstructure with the intention of
excavating in plan view until the outline of the trench and pitstructure appeared. A thick layer or
redeposited silty sediment was encountered. Based on the presence of several circular pits filled with
potting soil and a number of fragments of plastic vegetable tags, this area was determined to have been
Ralph Haynie’s vegetable garden. The backhoe trench was located by excavating a small east-to-west
hand trench in the northernmost unit (2-x-4-m unit 448N 423E). Once the backhoe trench was located an
additional hand trench was excavated along the north profile face until the wall of the pitstructure was
located in the northeastern corner of the unit. Excavation then focused on following the edges of the
backhoe trench to the southwest. Work in this area is ongoing.

Structure 1125

Hand-drawn maps from the mid-1980s depict a large, masonry lined subterranean structure northwest of
the “paint shop.” In 2019, a geophysical survey project tested this area. Data sheets from this work
depicted a large circular anomaly. In 2021, a backhoe trench (Segment 33) was placed east-to-west to
locate this structure and a series of adobe rooms also indicated on the maps. Segment 33 identified a
masonry wall corresponding to the east edge of this subterranean structure. In 2022, a hand trench
(Segment 34) followed the wall segment to the north and south, confirming that it was a curved, double-
wythe wall. The subterranean structure—probably a large, masonry-lined kiva—was designated Structure
1125.

In November of 2022 a small, mechanical excavator was used to continue tracing the extent of the
masonry wall around its northern circumference. The west side of the kiva is poorly preserved, damaged
by the installation of a septic system, but the estimated diameter of Structure 1125 is 9 to 10 m.
Excavation of Segment 33 continued downward into the fill of Structure 1125 to determine whether there
were intact deposits. A previous backhoe trench appears to have bisected Structure 1125 and removed
some of the fill, but excavation of Segment 33 identified intact fill against its east wall and suggests that



mechanical excavation may not have reached the floor of the structure. It also indicates that deposits with
the kiva extend at least 1.5 m below the modern ground surface. Work in this area is ongoing.



Stabilization

In 2018 Crow Canyon conducted stabilization on the east great house (Diederichs 2018). The treatment
primarily involved recapping walls and repointing the upper three to five courses of masonry. In addition,
a trail was established so that visitors to the site could safely reach the top of the East great house with
minimal impact to the structural integrity of the building.

Four years of exposure to the elements and frequent visitor foot traffic had begun to erode wall caps
stabilized in 2018 and stones had been knocked loose from a previously stabilized wall crossed by the
visitor foot trail. Following the methods established in 2018, Crow Canyon interns (Connor Ball, Liv
Winnicki, Richie Sahneyah, Janelle Scarritt, and Katie Kemp) repointed and capped walls in Structures
200 and 201 (both kivas) and recapped the west wall of Structure 241 (Figure 12). A mortar mixture of 10
parts local sediment to one part Portland cement was used. Stabilization work occurred from July 18 to
July 215t and August 30" to September 1, 2022. Shanna Diederichs provided an overview of the methods
and rationale for archaeological stabilization and Steve Copeland supervised the work.

Structure 200

Work on Structure 200 occurred from July 18" to July 21%, 2022. The upper lining wall and pilasters of
the kiva were inspected for loose stones and the entire exposed circumference was repointed
approximately two stones deep. No new stones were added. Approximately 60 buckets of mortar and 40
+/- gallons of water were used. Pre-and post-work photos were taken.

Structure 201

Work on Structure 201 occurred from August 30" to September 1%, 2022. The upper lining wall and
pilasters of the kiva were inspected for loose stones. Loose stones were mortared into place and the upper
two to five stones of the wall were repointed. Approximately 25 buckets of mortar and 20 +/- gallons of
water were used, and pre- and post-work photos were taken. The entire exposed circumference, with the
exception of the southern recess and southeast pilaster, were repaired. Pre-and post-work photos were
taken.

Structure 241 West Wall

Due to visitation, several stones had been dislodged from the top cap. The upper courses of stone were
repointed and the top cap repaired and remortared. Because of the significant amount of wear experienced
by this wall segment, the mortar mixture contained more that 10% Portland cement. Pre-and post-work
photos were taken.



Artifacts and Sample Analyses

Lab Analysis

Crow Canyon staff, participants, and volunteers cataloged and analyzed the flaked stone, ground stone,
ceramic, and dendrochronological artifacts recovered during excavation. This year, participants in the
National Science Foundation Research Experiences for Undergraduates Sites College Field School, the
Archaeology Research Program, the National Endowment for the Humanities K-12 Institute participants,
and the laboratory and dendrochronology interns assisted in laboratory analyses. Through Crow Canyon’s
volunteer program, 10 volunteers assisted with a pottery rehousing project, as well as chipped stone
analyses, artifact cataloging, pottery temper analysis, and renovating the research library. Chronometric
samples for radiocarbon or dendrochronological dating were analyzed. In-house cataloging and analyses
of artifacts for the Haynie site is in progress. To date, staff, participants, and volunteers have catalogued
more than 52,294 bags of artifacts and samples. Analyses have included 20,450 flaked stone artifacts,
70,003 sherds, 122 pieces of ground stone, 38 dendrochronological samples, and other types of samples
and artifacts from the Haynie site. The pottery types identified at the Haynie site and tree-ring dates
indicate a primary occupation during the early Pueblo I through Pueblo 1l periods (A.D. 750-1150). A
substantial Pueblo 111 period (A.D. 1150-1300) occupation at the site is also evident, though modern
disturbances have impacted these deposits significantly.

Special analyses were conducted on a variety of artifact types. For example, we continued to develop our
Pueblo 11 design analysis protocols and dataset. At this point, 334 Cortez Black-on-white and Mancos
Black-on-white bowl rim sherds have been analyzed. A total of 678 bowl rim sherds from the Lakeview
community have been analyzed, including 67 sherds from Greenstone Pueblo (5MT6970), 172 sherds
from Wallace great house (also 5SMT6970), and 105 bowl rim sherds from the Ida Jean great house
(5MT4126). The preliminary results of these analyses show that the potters in the Lakeview community
decorated their white ware bowls with similar design styles as seen in the larger region, but the timing and
use of distinct designs styles within a common repertoire of design grammars differed from those reported
in other areas of the region. A similar analysis has been applied to the 32 Pueblo I11 white ware bowls in
our ongoing analyses of white wares at the site. Additional special analyses include the temper of 934 rim
sherds and analyzed attributes of 1004 projectile points and 21 beads.

Archaeofaunal Analyses

Crow Canyon post-doctoral researcher, Dr. Jonathan Dombrosky completed analyses of faunal specimens
that have been catalogued as of October, 2022. He was assisted by zooarchaeology intern Eric Gilmore.
See Appendix D for the archaeofaunal report. Dombrosky and Gilmore examined a total of 5,882
specimens. Of these, 1,601 (27.22%) were identifiable and 4,281 (72.58%) were not. Mammals, birds,
and fishes were present. Of the 1,601 identifiable specimens, Lagomorpha was the most abundant order
(31.67%), followed by Artiodactyla (16.68%), small mammals (16.11%), medium mammals (9.68%),
Rodentia (8.31%), Carnivora (6.5%), large birds, most likely dominated by turkeys (5.87%), Galliformes
or turkey (2.62%), with the remaining percentage composed of members of the classes Aves (birds) and
Actinopterygii (fishes).

AMS Dating

In April of 2022 we received results from Beta Analytic for samples taken for AMS dating. These results
are presented in Table 2. Dates range about A.D. 770 to A.D. 1170 and will help us refine the chronology
of structures within Architectural Block 100. The dates provide Pueblo I and early Pueblo 11 dates for
several contexts and solidify interpretations that Structure 1003 dates to the late A.D. 1000s and early
1100s.



Archaeomagnetic Sampling

In January of 2022 we received results from East Tennessee State University for archaeomagnetic
samples taken from a hearth (Feature 2) associated with the uppermost floor (Surface 1) in Structure
1003, a kiva. The hearth was a remodel of an earlier hearth (Feature 5) also associated with Surface 1.
After excavation of the feature, Kay Barnett removed the sample cubes that were used for dating. Results
are presented in Table 3. We believe that the most likely date ranges are A.D. 935-1150 and A.D. 1100-
1265, as A.D. 1435-1690 is well after the main occupation of the Haynie site (ca. A.D. 750-1250).

Two additional archaeomagnetic samples were taken from hearths within Structure 1003. A sample was
taken from Feature 5, a hearth associated with Surface 2. This was the hearth that was remodeled to
created Feature 2 of Surface 1. A sample was also taken from Feature 7, a hearth associated with Surface
3 and located beneath Features 2 and 5. We are awaiting results from these samples.
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Supplemental Studies
College Field School Auger Testing Project

Crow Canyon’s College Field School was sponsored by the National Science Foundation Research
Experiences for Undergraduates Sites program. Three students from the field school—Brooke Prevedel,
Ashley Bravo, and Lauren Bowlin—conducted auger testing south of the west great house at the Haynie
site. The goal of the project was to determine whether intact subsurface deposits were present in the
backyard of the modern house and to attempt to define the edges of a large, masonry-lined pitstructure
encountered by a backhoe in 2021.

The students created a poster (Appendix B) describing the project and its results and they presented the
poster at the 2022 Pecos Conference at Rowe Mesa, New Mexico. There are intact subsurface deposits in
the backyard of the house extending up to 140 cm below the modern ground surface. Deposits in several
auger holes resemble midden and pitstructure roof fall. The occurrence of these strata strongly suggests
there are buried pitstructures in the backyard. No boundaries could be discerned between pitstructures,
perhaps because later structures cut through earlier ones, creating a “zone” of pitstructure deposits rather
than deposits associated with individual structures. At least one pitstructure was located south of Structure
1024, a Pueblo | pitstructure documented in 2019. One interpretation of the location and extent of
pitstructure fill is that the pitstructures are in a plaza-like space associated with a Pueblo | roomblock that
underlay the west great house. Evidence of this roomblock has been found to the west (Structures 186,
193, 1049, 1063, 1073, 1093) and to the east (unnumbered structures north of the “paint shop”).

College Field School Pottery Design Analysis Project

Four students from the College Field School completed a project that compared pottery designs in the
Lakeview Community (including the Haynie site) to contemporaneous sites in the northern Southwest
(Appendix C). The study found that the focused design styles developed for Mancos and Cortez Black-
on-white pottery were broadly comparable to the pottery typologies used at sites in New Mexico, such as
Pueblo Alto, Salmon Pueblo, and Bis Sa’Ani. The Sosi design style is common within the Lakeview
Community as well as at other Chaco-style sites in the San Juan Basin of New Mexico, but it is
uncommon at Pueblo Alto within Chaco Canyon. This suggests there was an interaction sphere amongst
outlying communities that did not entirely overlap with great houses within the canyon. While the
Dogoszhi design style is more common by far within Chaco Canyon, it is present in the Lakeview
Community indicating that Lakeview residents participated in a broader social sphere related to that style.
The Black Mesa and Sosi/Black Mesa styles were especially common at the Haynie site, but uncommon
in many other communities.
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Curation Agreement

Crow Canyon entered into an agreement with the Canyons of the Ancients Visitors Center and Museum
(formerly the Anasazi Heritage Center), located in Dolores, Colorado, for the curation of collected
materials from the Haynie site. The Canyons of the Ancients Visitors Center and Museum will take
possession of these materials after the completion of fieldwork and analyses as stipulated in the research
design (Ryan 2016).
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Participant Archaeology and Education

Four educational programs took place at the Haynie site in 2022 (Table 4). There were two sessions of the
Field Internship Program, each with two interns (Connor Ball, Liv Winnicki, Janelle Scarritt, and Katie
Kemp). Ten students participated in the College Field School. Twenty-eight K-12 teachers participated in
a day-long excavation program at the Haynie site as part of the National Endowment for the Humanities
Institute. Twenty-two students from Old Orchard High School participated in a two-day excavation
program at the Haynie site. Numerous high school and college students toured the Haynie site during non-
excavation programs (Table 7).

Research Presentations, Social Media, and Public Outreach.

Several presentations given at professional conferences focused on research at the Haynie site. These
presentations are listed in Table 5. Dr. Jonathan Dombrosky presented a poster at the Society for
American Archaeology meeting in Chicago showing preliminary results of faunal analyses. Dr. Kellam
Throgmorton discussed decisions surrounding the treatment of the artifact assemblage in Structure 1047
at the 2022 Pecos Conference at Rowe Mesa, New Mexico. That presentation drew extensively on the
Annual Report from 2021 (Throgmorton et al. 2022). Dr. Benjamin Bellorado presented on efforts to
refine the chronologies of Cortez and Mancos Black-on-white pottery by defining distinct design styles
within each type. Two posters were presented by College Field School students at the 2022 Pecos
Conference.

A total of 54 social media posts referenced the Haynie site or the NCOP (Table 6). These posts appeared
on Facebook, Twitter, Instagram, YouTube, and as blog posts and interviews.

Over 200 people visited the Haynie site during open houses, Cultural Explorations trips, educational
tours, or private tours (Table 7). A major event during 2022 was the Hart Award ceremony which was
conducted at the Haynie site on July 14", 2022 when over two dozen community members and
representatives from the History Colorado visited. On May 7%, a benefit for the La Plata Open Space
Conservancy, who manages the conservation easement at the Haynie site, occurred at the Haynie site.
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Figures and Tables

Figure 1. Location of the Lakeview Community in the central Mesa Verde region.
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Figure 2. The Lakeview Community with locations of great houses and known or suspect smaller habitations.
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Figure 3. Location of in-progress excavation units, Haynie site.
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Figure 4. Location of Areas A through F at the Haynie site.
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Figure 5. Location of structures, Haynie site.
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Figure 6. Oblique view of Structure 1003, Surface 3, Haynie site.
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Figure 7. Patterned burned roof beams (probably in Structure 1002), Haynie site.
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Figure 8. In progress photo showing possible edge of Structure 1036 within Structure 1002, Haynie site.
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Figure 9. lllustration of patterned burned roof beams (probably in Structure 1002), Haynie site.
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Figure 10. In progress photo showing Structure 1124 and associated floor surface (exposed in test window), Haynie
site.
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Figure 11. Floor surface and posthole in Structure 1100, Haynie site.
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Figure 12. Plan map of the east great house showing areas stabilized in 2022, Haynie site.
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Table 1. List of all excavation units at the Haynie site and their completion status.

Area | Unit Number Date Opened | Date Closed | Comments

A 1-x-1-m 416N 385E 4/13/2017 212412018 P_robablllty test unit. Unit encountered a PVC leach field
pipe. Backfilled.

A 1-x-1-m 420N 385E 9/6/2017 4/31/21 Sterile identified. Backfilled.

A 4x2 420N 382E 9/7/2017 10/4/2021 Unit glosed aftz_er test windows confirmed stratigraphy of
deposits. Backfilled.

A 1-x-1-m 420N 384E 4/13/2017 5/5/2021 Probability test unit. Sterile identified. Backfilled.

A 2x2 421N 384E 5/3/2017 10/5/2021 Sterile identified. Backfilled.
Unit placed to identify ventilator of STR 1047, and

A 2x2 422N 380E 8/5/2020 10/6/2021 replaces 2x1 422N 381E after backhoe stripping. Unit
closed after ventilator identified and mapped. Backfilled.
Unit created to explore possible extramural surface and
suspected ventilator of STR 1047. Unit closed prior to

A 2x1 422N 381E 6/26/2019 711712020 backhoe stripping and replaced by 2x2 422N 380E.
Backfilled.

A 1-x-1-m 423N 385E 4/13/2017 5/6/2021 Probability test unit. Sterile identified. Backfilled.

A 1-x-1-m 423N 384E 5/3/2017 10/29/2020 Sterile identified. Backfilled.
Unit placed to explore anomaly identified during

A 4x8 424N 378E 5/23/2018 11/5/2021 electrical resistivity testing. Sterile identified, testing of
STR 1047 completed. Backfilled.
Unit created to explore a feature visible in east wall of

A 2x2 424N 386E 5/20/2021 4x8 424N 378E, and to investigate wall segment
identified during backhoe stripping. In progress.

A l-x-1-m 427N 388E | 4/18/2017 10/11/2018 Probability test unit. Unit encountered a PVC leach field
pipe. Backfilled.
Segment created to test western portion of STR 1047.

A Segment 14 9/17/2020 11/5/2021 Testing of STR 1047 completed. Backfilled.
Hand trench to chase walls after backhoe stripping.

A Segment 22 7/24/2020 11/3/2020 Segment closed after mapping location of wall segments
and structures. Backfilled.

A Segment 23 212412020 11/3/2020 Segment used for backhoe strlpplng. Backhoe stripped
area closed at end of season. Backfilled.
Exploratory hand trench in west part of STR 1047

A Segment 13 9/17/2020 9/29/2020 Testing of STR 1047 complete Backfilled.
Hand trench to identify and map east wall of STR 1047.

A Segment 25 9/24/2020 9/24/2020 Segment closed upon identification of STR 1047 east
wall. Backfilled.

A Segment 21 7121/2020 212212020 Segment used for backhoe strlpplng. Backhoe stripped
area closed at end of season. Backfilled.
Hand trench used to identify south wall of STR 186.
Segment 10 closed in 2019 because of human remains.

A Segment 10 8/13/2019 7/7/2020 Segment 10 expanded in 2020 to include fill within STR
186 (area with human remains left untouched). Closed on
completion of STR 186. Backfilled.

A STR 1101 E % 9/10/2021 Unit created to tgst the east half of STR 1101, then to
look for underlying walls. In progress.

A STR 1102 E % 9/10/2021 Unit created to test the east half of STR 1102. In
progress.
Unit created to expand on adjacent unit after wall

A ox1 413N 386E 9/16/2019 2117/2020 segment found._ Deposits overlylng_archltectur_e were
mostly redeposited overburden, unit closed prior to
backhoe stripping. Backfilled.
Probability test unit. Deposits overlying architecture were

A 1-x-1-m 414N 384E 4/13/2017 7/17/2020 mostly redeposited overburden, unit closed prior to

backhoe stripping. Backfilled.
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Area | Unit Number Date Opened | Date Closed | Comments
Probability test unit. Deposits overlying architecture were

A 1-x-1-m 414N 385E 4/13/2017 7/17/2020 mostly redeposited overburden, unit closed prior to
backhoe stripping. Backfilled.

B 1-x-1-m 400N 380E 4/17/2017 7/9/2018 Probability test unit. Bedrock identified. Backfilled.

B L-x-1-m 400N 377E 41712017 9/19/2017 Probalplllty test unit. Bedrock and sterile identified.
Backfilled.

B 1-x-1-m 401N 381E 4/17/2017 7/25/2018 Probability test unit. Bedrock identified. Backfilled.

B 1-x-1-m 401N 372E 4/17/2017 7/9/2018 Probability test unit. Bedrock identified. Backfilled.

B 1-x-2-m 401N 360E 5/23/2018 int placed to test nature of deposits at southwest edge of
site. In progress.

B 1-x-1-m 403N 381E 4/17/2017 8/23/2018 Probability test unit. Bedrock identified. Backfilled.

B 1-x-1-m 403N 375E 41712017 7/26/2018 Probalplllty test unit. Bedrock and sterile identified.
Backfilled.

B 1-x-1-m 403N 371E 4/18/2017 7/18/2018 Probability test unit. Bedrock identified. Backfilled.

B 1-x-1-m 403N 387E | 4/17/2017 5/7/2018 Probability test unit. Human remains density exceeded
limit. Backfilled.

B 1-x-1-m 403N 388E 41712017 5/7/2018 Rro_babﬂny test unit. Human remains density exceeded
limit. Backfilled.

B 1-x-1-m 404N 384E 41712017 8/23/2018 E;?:tl)(i?llllégy test unit. Bedrock and sterile identified.

B L-x-1-m 405N 385E | 4/17/2017 6/19/2019 E;c::ll)(e]l}i)llllégy test unit. Bedrock and sterile identified.
Probability test unit. Large sandstone slabs blocked

B 1-x-1-m 405N 369E | 4/20/2017 6/12/2019 further progress. Backfilled.

B L-x-1-m 405N 390E 41712017 8/29/2018 Probablllty test unit. Large quantlty_of rodent burrows
and potential leach field line. Backfilled.

B 1-x-1-m 407N 380E 4/13/2017 8/28/2019 Probability test unit. Bedrock identified. Backfilled.

B 1-x-1-m 408N 380E 9/9/2019 9/26/2019 Probability test unit. Bedrock identified. Backfilled.

B 1-x-1-m 408N 379E 4/17/2017 8/22/2019 Probability test unit. Bedrock identified. Backfilled.

B 1-x-1-m 408N 381E 4/13/2017 8/22/2019 Probability test unit. Bedrock identified. Backfilled.

B 1-x-1-m 408N 372E 4/20/2017 6/7/2019 Probability test unit. PVC pipe encountered. Backfilled.

B 1-x-1-m 410N 381E 4/13/2017 8/28/2019 Probability test unit. Bedrock identified. Backfilled.

B 1-x-1-m 411N 374E | 4/20/2017 10/22/2020 Probability test unit. Bedrock identified. Backfilled.

B 1-x-1-m 413N 379E 4/13/2017 6/3/2019 Probability test unit. PVC pipe encountered. Backfilled.

B 1-x-1-m 414N 372E | 4/20/2017 11/3/2020 Probability test unit. Bedrock identified. Backfilled.

B 1-x-1-m 415N 374E | 4/20/2017 11/5/2020 Probability test unit. Bedrock identified. Backfilled.

2.75-x-0.65-m Unit expands on test trench to expose architecture.

C1 | 454N 369.35E 5/28/2019 11/8/2022 | Backfilled.

c1 3-x-1-m 454N 370E | 6/1/2017 11/8/22 Test trench placed to investigate anomaly identified
during remote sensing. Backfilled.

c1 A-x-1-m 457N 370E 4/21/2017 11/8/22 Tes_t trench placed to investigate anomaly identified
during remote sensing. Backfilled.

1.5-x-1-m Unit expands on test trench to expose architecture.

€1 | 450.5N 360E 5/28/2019 10/04/22 Backfilled.

c1 d-x-1-m 461N 370E | 5/29/2018 Test trench placed to investigate rubble north of anomaly
identified during remote sensing. In progress.

c1 Segment 9 6/26/2019 Se_gment pl_aced to identify corner of structure just beyond
adjacent grid unit. In progress.

c1 Segment 5 5/28/2019 11/8/22 Segmen_t was a backho_e cut to step back a deep
excavation unit. Backfilled.

c1 Segment 4 10/30/2018 Hand trench to identify orientation of wall segment. In

progress.
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Area | Unit Number Date Opened | Date Closed | Comments
c2 3-x-1-m 451N 374E 6/1/2017 Tes.t trench placed t_o investigate anomaly identified
during remote sensing. In progress.
3.5-x-1-m Unit expands on test trench to expose architecture. In
€2 452N 375.5E 5/29/2019 progress.
c2 3-x-1-m 454N 374E Tes_t trench placed to investigate anomaly identified
during remote sensing. In progress.
c2 3-x-2-m 459N 376E 5/29/2019 Test Fr(.ench p[aced to |nvest|g§ite rubble north of anomaly
identified during remote sensing. In progress.
c2 3-x-2-m 462N 376E 9/3/2019 Expgnds on adjacent test trench to include additional
architecture. In progress.
c2 Segment 11 8/26/2019 Used to identify corner of structure just beyond grid unit
In progress.
c2 Segment 6 5/28/2019 Segmen_t was a backhoe cut to step back a deep
excavation unit. In progress.
Segment placed atop a visible masonry surface room. In
C3 | Segment1 Sla/2007 8/16/2018 | ity human burial identified in room suite. Backfilled.
Segment placed atop a visible masonry surface room. In
3 Segment 3 412112017 10718/2017 situ human burial identified in room suite. Backfilled.
Segment placed atop a visible masonry surface room. In
€3 Segment 2 6/28/2017 10/5/2017 situ human burial identified in room suite. Backfilled.
2-x-4-m Unit placed to investigate foundations of West great
C4 | 45240N 30450 | 426/2017 110012021 | ouse. Sterile identified. Backfilled.
2-X-4-m Unit placed to investigate foundations of West great
C4 | 452.40N 30050 | 4/26/2017 11212021 | }youse, Sterile identified. Backfilled.
2xedom Unit placed to investigate masonry surface room
c4 454. 40N 389E 7/22/2019 7/27/2021 identified in adjacent unit. Testing of STR 1016
' completed. Backfilled.
Segment placed to identify corner of structure just beyond
Cc4 Segment 12 9/2/2019 9/2/2019 adjacent grid unit. Testing of STR 1016 completed.
Backfilled.
C5 1-x-3-m 457N 361E 5/17/2021 Test trench to identify wall alignments. In progress.
C5 1-x-3-m 457N 358E 5/17/2021 Test trench to identify wall alignments. In progress.
1-x-1.5-m 458N Unit placed to identify a floor surface of STR 1100,
C5 359 56E 8/31/2021 noticed in adjacent unit (but badly disturbed there). In
' progress.
C5 2-x-1-m 464N 364E 5/17/2021 Test trench to identify wall alignments. In progress.
C5 3-x-1-m 466N 364E 5/17/2021 Test trench to identify wall alignments. In progress.
C5 Segment 30 7/27/2021 Hand trench to identify walls of STR 1100. In progress.
c6 lox-1-m 441N 375E | 8/31/2021 Unit expands on adjacent 1x1 after a possible floor
surface identified. In progress.
Judgmental test unit to investigate cultural deposits
C6 1-x-1-m 441N 374E 5/20/2021 between Areas A and C suspected to be a midden. In
progress.
c6 1-x-1-m 440N 374E 5/20/2022 Uqlt placed_to sample midden deposits identified in
adjacent units. In progress.
c6 lox-1-m 442N 374E | 5/20/2022 Unit placed to sample midden deposits identified in
adjacent units. In progress.
c6 1-x-1-m 441N 357E 5/20/2021 Flnlshed, not | Unit placed to test presumed midden deposits. In
backfilled progress.
c6 1-x-1-m 444N 356E 5/20/2021 Unit placed to test presumed midden deposits. In
progress.
c6 1-x-1-m 448N 370E 8/31/2021 !Expa_nc_img adjacent unit after possible pitstructure fill
identified. In progress.
c6 L-x-1-m 448N 369E 5/20/2021 Unit placed to test presumed midden deposits. In
progress.
c6 1-x-1-m 449N 357E 5/20/2021 Unit placed to test presumed midden deposits. In

progress.
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Area | Unit Number Date Opened | Date Closed | Comments
2-x-2-m Unit placed to investigate several wall segments

cé 449.19N 362.21E 6/30/2021 identified by Segment 28. In progress.

c6 1-x-1-m 451N 357E 5/20/2021 Unit placed to test presumed midden deposits. In
progress.

c6 1-x-1-m 454N 358E 6/15/2021 Unit placed to test presumed midden deposits. In
progress.
Segment created to clear overburden from around an

C6 Segment 28 5/28/2021 8/5/2021 exposed wall segment. Placed a grid unit after extent of
wall was better defined.
Unit placed to determine whether anything remained of

D 2-x-2-m 434N 397E 5/26/2017 10/22/2019 southwest corner of West great house. Testing of STR
1024 completed, sterile identified. Backfilled.
Unit placed to determine whether any foundations

D 4-x-2-m 434N 404E 4/26/2017 10/5/2017 remained from West great house. Active leach field
encountered. Backfilled.
Unit placed to determine whether any foundations

D 4-x-2-m 438N 404E 4/26/2017 10/23/2017 remained from West great house. Active leach field
encountered. Backfilled.
Unit placed to determine whether any foundations

D 1-x-2-m 444N 397E 5/26/2017 11/2/2017 remained from West great house. Sterile identified.
Backfilled.

dexl-m Unit placed to determine whether any.fou.ndat!o.ns
D 448.50N 401.50E 9/20/2018 9/24/2019 remained from West great house. Sterile identified.
) ' Backfilled.

Backhoe excavation to step back deep unit. Sterile

D Segment 7 9/2/2019 10/22/2019 identified. Backfilled.
Backhoe trench excavated at end of 2021 to identify
structures thought to lie north of the “paint shop.”

D Segment 33 5/23/2022 Expanded with mechanical excavator in November 2022.
In progress.
Hand trench placed to follow masonry wall identified in

D Segment 34 5/23/2022 Segment 33. Expanded with a mechanical excavator in
November 2022. In progress.
Unit placed to determine nature of deposits in area south

E 2-x-1-m 388N 410E 5/13/2018 8/29/2020 of driveway. Unit deemed unlikely to reveal much
without significant unnecessary effort. Backfilled.
Segment created for backhoe stripping atop a possible

F Segment 8 6/3/2019 6/5/2019 pitstructure identified by auger testing. Gas line

encountered. Backfilled.
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Table 2. AMS results received in 2022 from samples taken at the Haynie site.

Lab Num | Grid Unit SuU STLV Context Interpretation Calibrated Dates (95.4%)

623074 | 2x2434N397E | NST190 | 4-2 midden filling STR 1024 gzg'f;“;g' éz}ﬁg&s’%); 706-736 cal AD (4.9%); 928-
623975 SE Half STR 197 Strat 5 Zi(illll;e)ls%v&/ Sat flhjcrtfjf: interpreted as gigg;S A(\:SI é\[; 023)3.9%); 772-790 cal AD (10.2%); 804-
623976 | 4x1 457N 370E NST102 | 4-2 midden filling STR 1003 992-1050 cal AD (56.8%); 1080-1154 cal AD (38.6%)
623977 4x8 424N 378E STR 1063 Strat 4 wall fall filling a surface room 771-884 cal AD (67.1%); 682-744 cal AD (27.5%)
623978 4x8 424N 378E STR 1063 Strat 7 construction deposit beneath a floor ;ng;‘fgl é2$8'3%); 706-736 cal AD (4.9%); 928-
623979 | 2x2 421N 384E STR1073 | Surface2 | surface room floor ;Zg'f;(a;g' é2$7'9%); 922-952 cal AD (5.8%); 708-
623080 | ong 24N NST 1078 | 6-2 early P11l midden ;ng;“;g' é2$8'3%)? 706-736 cal AD (4.9%); 928-
623981 4x1 457N 370E STR 1003 SR00-01 feature 2 (hearth) north half 1028-1172 cal AD (95.4%)

623982 | 2x1 464N 364E STR1094 | SR00-01 floor in storage room igi%gfigﬁf&%;gﬁg; 1082-1130 cal AD (11.4%);
623083 | onaeoc NST 1027 | SR00-01 | feature 5 (pit other) Level 1 Bro-os2 cal (’22(532'2%)? 827-862 cal AD (8.9%); 776-
623983 | oy o NST 1027 | SR00-0L | feature 5 (pit other) level 4 gig'g;ffg' (’?goﬁf‘)&g%)? 772-790 cal AD (10.2%); 804-
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Table 3. Result of archaeomagnetic sample from Structure 1003.

Sample ID Context Date Range(s)
ETSU-452 Structure 1003, Feature 2 A.D. 935-1150; A.D. 1100-1265; A.D. 1435-1690
Table 4. Participant programming at the Haynie site in 2022.
Group Name Dates Number of
Participants
Old Orchard High School May 11 — 12 22
National Science Foundation Research Experiences May 15 — July 2 10
for Undergraduates College Field School
Field Internship Program Session 1 May 15 — July 23 2
Field Internship Program Session 2 Aug 7 — October 15 2
National Endowment for the Humanities Teachers July 26 — 27 28
Institute

Table 5. Research presentations focused on the Haynie site, 2022.

Author Venue Date Presentation Title

Jonathan Dombrosky SAA Conference March 2022 Preliminary Findings from the Haynie Site
(5MT1905) Fauna (Poster)

Benjamin Bellorado Pecos Conference August 13 2022 Breaking Up Cortez and Mancos: Refining the
Chronologies of Pueblo Il White Ware Design
Systems in the Mesa Verde Region.

Kellam Throgmorton Pecos Conference August 13 2022 Alternative Strategies for Ritual Closing Deposits

Brooke Prevedel, Lauren Pecos Conference August 12 2022 Auger Testing at the Haynie site (5MT1905):

Bowlin, Ashley Bravo

Identifying Pitstructures and Estimating
Population (Poster)

Annie Cooper, Delancey
Griffin, Carine Rofshus,
Sarah Stohl

Pecos Conference

August 12 2022

Dots and Dashes: Pottery Designs as Indicators of
Social Connections in the Chaco World

Table 6. Social media posts referencing the Haynie site or the Northern Chaco Outliers Project in 2022.

Social Media Platform No. of Posts
Facebook 18

Instagram 11

Twitter 18

YouTube 1

Blog Posts 4

Interviews 2
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Table 7. Visits to the Haynie site in 2022.

Date Group Number of
People

May 2 2022 Leslie Masson and friends 4-5

May 4 2022 The Archaeology Conservancy 3

May 7 2022 La Plata Open Space Conservancy 25

May 16 2022 Eastern Wyoming College 15

May 17 2022 Hopi Leadership Program 12

May 25 2022 High School Group 15

June 6 2022 Crow Canyon Donor Tour 10

June 15 2022 Ft Lewis College Field School 12

June 21 2022 University of Georgia Field School 25

July 14 2022 Hart Award Open House 25-30

Sept 1 2022 Cultural Explorations Tour 13

Sept 20 2022 Cultural Explorations Tour 13

Oct 7 2022 Tom Motsinger and friends 5

Oct 14 2022 Crow Canyon Board of Trustees 6

Oct 24 2022 Cultural Explorations Tour 12
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Appendix A — Personnel

Mission Staff

Benjamin Bellorado, PhD — Laboratory Director

Grant Coffey, MA — Research Database Manager

Steve Copeland — Field Archaeologist

Jonathan Dombrosky, PhD — Postdoctoral Scholar

Paul Ermigiotti — Educator

Jeremy Grundvig — Mission Associate

Rebecca Hammond — American Indian Outreach Manager and Educator
Daniel Hampson — Laboratory Analyst

Kate Hughes, MA — Laboratory Analyst

Tyson Hughes — Education Manager

Jamie Merewether — Collections Manager

Susan Montgomery — Laboratory Analyst

Susan Ryan, PhD — Executive Vice President of the Research Institute
Kellam Throgmorton, PhD — Field Director

Mark Varien, PhD — Research Associate

IT Support Staff

Robbin Laws — Director of Information Technology

Social Media and Outreach

Sarah Payne — Chief Outreach Office
Strategies 360 — Marketing and Advertising
Taylor Hasbrouck — Community Outreach Manager

Interns

Connor Ball — Field Intern

Katie Kemp — Field/Lab Intern

Liv Winnicki — Field Intern

Janelle Scarritt — Field Intern

Catherine Gagnon — Education Intern

Julia Coverdale — Lab Intern

Lily Domenici — Lab Intern

Johnna Oliver — Lab Intern

Rebecca Renteria — Lab Intern

Esry Mora — Dendrochronology Intern

Eric Gilmore — Zooarchaeology Intern

Emerson McDaniel — American Indian Initiatives Intern
Richie Sahneyah — American Indian Initiatives Intern
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Appendix B — College Field School Auger Testing Project Poster
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Appendix C — College Field School Pottery Design Analysis Poster
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Appendix D — Faunal Report

Please see next page
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1 Introduction

The Haynie Site (5bMT1905) is a multicomponent Ancestral Pueblo archaeolog-
ical site, located in southwestern Colorado, occupied between roughly A.D. 800
and 1200 (Throgmorton et al. 2022). It includes two Chaco period Great Houses.
Material recovered from Haynie represents an unparalleled way to examine how
Chaco outliers formed, were sustained, and integrated within the larger Chaco
world.

The Lakeview Community encompasses the Haynie Site and two other Great
Houses, all of which are located within 1 km of each other. The additional Great
Houses are Ida Jean (5MT4126) and Wallace Ruin (5MT6970). Studying the
Lakeview Community is the purview of the Northern Chaco Outliers Project.
Crow Canyon initiated this project in 2016 (Ryan 2016), and it has four research
domains: human-environment relationships, social inequality, the role of public
architecture in Chaco Outlier communities, and identity formation. The exca-
vation and analysis of material culture from Haynie is one of the prime ways
these research domains will be addressed.

Studying archaeofaunal remains is an integral part of the Northern Chaco Out-
liers Project, as this class of material fits within each research domain. How
humans interact with animals represents a significant portion of how they gen-
erally interact with environments. Animal foods can also help detect social
equality or inequality (Badenhorst et al. 2019; Muir and Driver 2002), are in-
tegral to the use of public architecture (Potter 2000; Potter and Ortman 2004),
and can be an important identity marker (Potter 2004; Twiss 2007). Further,
animal parts were used for purposes other than food that can be applied to
these research domains. Animal parts were used in the manufacture of tools
and ornaments that were incorporated into rituals, ceremonies, and domestic
activities (Brown 1967; Muir and Driver 2004; Olsen 1979, 1980; Payne 1991;
Watson and Gleason 2016). The Haynie archaeofauna represents a way to di-
rectly understand how and why Chaco Outlier community members obtained
and used animals.

This report, however, focuses on three areas that undergird these research do-
mains: the identification, taphonomy, and representative sampling of the Haynie
Site archaeofauna. We detail how remains were identified, their condition, and
how the diversity of animals recovered compares to various sites in the northern
U.S. Southwest. In the identification section, we especially emphasize the re-
search potential of artiodactyl and canid remains (Section 3). The taphonomy
section emphasizes fragmentation, as its effects were conspicuous (Section 4).
Finally, the section on sampling compares the structure of taxonomic diver-
sity at Haynie and other sites (Section 5). This section is especially essential
considering that representative sampling underlies almost every facet of zooar-
chaeological interpretation (Grayson 1984, 1978, 1981; Lyman 2008). Overall,
the goal of this report is to document the quality of zooarchaeological data
produced from August 2021 to August 2022. Tracking data quality is funda-



mental to understanding the range of research applications for the Haynie Site
archaeofauna. Such a focus highlights strengths and weaknesses of these data,
which will help legitimately address the research domains of the Northern Chaco
Outliers Project in the future.

2 DMaterials and Methods

We are the sole analysts of the data described herein. Currently, Jonathan
Dombrosky has approximately 11 years of experience with archaeofaunal analy-
sis, and he analyzed specimens from August 2021 to August 2022. Eric Gilmore
has approximately 3 years of experience with archaeofaunal analysis, and he
analyzed specimens as a Crow Canyon Zooarchaeology Intern from May 2022
to July 2022. Jonathan Dombrosky and Eric Gilmore are respectively referred
to as Analyst 1 and Analyst 2 in all subsequent interanalyst comparisons.

The main comparative collection used for the analysis of the Haynie Site archae-
ofauna is housed in Crow Canyon Archaeological Center’s Laboratory. Three
cottontail (Sylvilagus spp.) specimens and one black-tailed jackrabbit (Lepus
californicus) specimen were loaned from the Laboratory of Zooarchaeology at
the University of North Texas. We took specimens that were difficult-to-identify
to the Museum of Southwestern Biology’s Division of Mammals and Division of
Birds located in Albuquerque, New Mexico. Various osteological guides, man-
uals, atlases, and keys aided identification. Several publications assisted with
the identification of mammal remains (Adams and Crabtree 2012; Chavez 2008;
Gilbert 1980; Hillson 1986, 1996; Jacobson 2003; Olsen 1964; Smart 2009). Bird
remains were identified with other works (Cohen and Serjeantson 1996; Gilbert
et al. 1981; Hargrave and Emslie 1979; Olsen 1979). Some consulted references
helped identify both avian and mammalian remains (Broughton and Miller 2016;
Elbroch 2006). Yet other works verified nonhuman from human remains (Baker
et al. 2005; France 2009; White et al. 2012).

We followed identification protocols explicitly designed to enhance data quality
(Driver 1992, 2011; Wolverton 2013; Wolverton and Nagaoka 2018), and used
the coding system by Driver (2006). Briefly, analysts adopted a conservative
approach to identifying zooarchaeological specimens at the Haynie Site. It is
an almost impossible task for analysts to understand how all diagnostic skele-
tal criteria change through time, among species, within different age classes,
between sex, and across geographic areas on a fragment-by-fragment basis. It
has been argued that identifications become less taxonomically specific when
analysts have more experience, greater access to diverse comparative materials,
and a specific focus on data quality (Gobalet 2001; Lyman 2002; Wolverton and
Nagaoka 2018). This lack of taxonomic specificity likely increases identification
accuracy in situations where assemblages contain an abundance of fragmented
remains from closely related taxa.



We use the Number of Identified Specimens (NISP) to report taxonomic abun-
dance, and this quantitative unit is a tally of all archaeofaunal specimens within
a given taxonomic classification. NISP is the most basic quantitative unit from
which most others are derived, such as the Minimum Number of Individuals
(MNI). NISP is preferred because it is often highly correlated with measures
like MNI. It is also devoid of errors in additive calculation that plague minimum
number units (Grayson 1984; Lyman 2008). We also rely on a non-standard unit
called the Number of Unique Identifications (NUIDs) to estimate taxonomic di-
versity (Section 5).

All statistical analyses and figures were produced with R version 4.2.0 (R Core
Team 2022). Our statistical analyses are structured with tidyverse packages
and syntax (Wickham et al. 2019). All graphs were produced with ggplot?2
(Wickham 2010). We built predictive taxonomic and taphonomic models using
a supervised learning workflow (Hastie et al. 2009; James et al. 2013; Kuhn
and Johnson 2013); this included using the tidymodels metapackage to split
our data and implement basic model features (Kuhn and Silge 2022). We rely
on Linear Discriminant Analysis (LDA) and logistic regression as the engines
for our predictive models. LDA is a procedure designed to maximize the linear
separation of multiple classes based on given predictors (Kachigan 1991), such
as length-based measurements. Logistic regression is a popular modeling engine
designed for binary classification (Kuhn and Johnson 2013, 282).

3 Identified Taxa

There are 1601 identifiable and 4281 unidentifiable specimens so far in the
Haynie archaeofaunal assemblage. This leads to an identification rate of 27.22%,
which is low and likely driven by fragmentation issues (Section 4). Analyst 1
analyzed 72.58% of the assemblage, and Analyst 2 analyzed 27.42%. There
are 3 classes of animals present: Mammalia (mammals), Aves (birds), and
Actinopterygii (ray-finned fishes). There are 4 orders of mammals present, 6
orders of birds, and 1 order of ray-finned fishes. In total, we used 54 identifica-
tion types (Figure 1).

3.1 Mammalia (n = 1435)
3.1.1 Lagomorpha (n = 507)

Cottontails (Sylvilagus spp.) and jackrabbits (Lepus spp.) are the main taxa in
the order Lagomorpha at the Haynie Site. Lagomorphs are currently the most
abundant animals identified, comprising 31.67% of the identified specimens. It
has been hypothesized that populations of larger-bodied jackrabbits decreased
through time in the central Mesa Verde region, and that this decrease is likely
due to human overhunting (Driver 2002; Ellyson 2014). Thus, the ratio of cot-
tontails to jackrabbits—commonly referred to as the Lagomorph Index—is a
basic quantitative unit of general interest in the area, and in the broader U.S.
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Southwest (Driver and Woiderski 2008). The Lagomorph Index at the Haynie
Site is 0.65, which indicates a fairly equal relationship between the abundance
of cottontails and jackrabbits. This number is similar to the Lagomorph In-
dex from some Pueblo II components of Shields Pueblo (5MT3807). Shields
serves as an important point of comparison—here and in subsequent analyses—
considering that it and Haynie both have similar site features (i.e., Great Houses)
and general occupation histories (Rawlings 2006).

Garden hunting is an important subsistence practice to consider at the Haynie
Site, and the moderate Lagomorph Index value is also interesting in this regard.
Researchers argue that higher ratios of cottontails to jackrabbits indicates a
higher reliance on garden hunting in the central Mesa Verde region (Driver
2011). What could the more even relationship of cottontail and jackrabbit
abundance indicate about garden hunting at the Haynie Site? Future work
using stable isotope analysis might help shed light on whether garden hunting
was prevalent at the site, and it also might help describe the relationship between
the Lagomorph Index and garden hunting in general.

3.1.2 Artiodactyla (n = 267)

Even-toed hoofed animals make up the order Artiodactyla, and they are 16.68%
of identified specimens at Haynie. There is substantial zooarchaeological ev-
idence that indicates artiodactyls—mostly mule deer (Odocoileus hemionus),
pronghorn (Antilocapra americana), and bighorn sheep (Owvis canadensis)—were
severely overhunted in the central Mesa Verde region (Badenhorst and Driver
2009). Some models suggest that deer populations might have been so low that
any observable deer was immediately hunted after A.D. 1000 (Bocinsky et al.
2012). For this reason, the Artiodactyl Index is another basic quantitative unit
of general interest in the region and in the larger northern U.S. Southwest. It
measures the ratio of large-bodied artiodactyls to small-bodied lagomorphs in
an archaeofaunal assemblage (Broughton et al. 2011). The current Artiodactyl
Index at Haynie is 0.34. This value may seem somewhat low but the majority of
Pueblo I and Pueblo II sites in the central Mesa Verde region have Artiodactyl
Index values between 0.00 and 0.20 (Badenhorst and Driver 2009, Table 5). The
value at Haynie is moderate.

Large artiodactyls—elk (Cervus canadensis) and bison (Bison bison)—are no-
table parts of the Haynie archaeofaunal assemblage. These specimens comprise
8.24% of artiodactyls. There are 4 bison specimens firmly identified: a complete
first phalanx (Figure 2), a proximal metatarsal (Figure 3), a distal humerus, and
a spinous process fragment from a thoracic vertebra. There are also other speci-
mens that compared favorably to bison but did not retain enough morphological
characteristics for firm identification: a thoracic vertebra neural arch fragment
and a rib shaft fragment (Figure 4).

Bison remains are rare in the central Mesa Verde region. Only 4 specimens
have been identified by Crow Canyon analysts. Two specimens, an ulna and
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Figure 2: Three first phalanges of comparative bison (Bison bison) on the right,
specimen from the Haynie Site to the left of those, and elk (Cervus canadensis)
comparative at furthest left. All comparative specimens come from the Museum
of Southwestern Biology’s Division of Mammals.

Figure 3: Proximal view of a left metatarsal from bison (Bison bison) on the
left, specimen from the Haynie Site in the middle, and elk (Cervus canadensis)
on the right. This specimens was identified to bison based off of the breadth
of the posterior portion as well as the general shape of the lateral facet. All
comparative specimens are from the Museum of Southwestern Biology’s Division
of Mammals.
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Figure 4: Skeletal element representation of Bison bison at the Haynie Site.
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rib fragment, were identified from Albert Porter (5MT123) by Badenhorst and
Driver (2015). The other two, a complete first phalanx and a fragmented sec-
ond phalanx, were recently identified by Cates (2020) from Greenstone Pueblo
(5MT6970), which is located close to the Haynie Site. Bison are also reported
from the Badger House community in Mesa Verde National Park (Hayes and
Lancaster 1975; Martin et al. 2017). The presence of bison remains at Haynie
leads to a number of questions about how resources were obtained. Was the
bison hunted locally, non-locally, or was it traded in? Skeletal element repre-
sentation indicates elements of various utility are present, which might suggest
bison parts were taken in bulk close to the Haynie Site (sensu Binford 1978).
Analyzing medium artiodactyls may be another indicator of the prevalence of
local versus non-local hunting practices.

Specifically, it might help to assess the number of mule deer relative to pronghorn
at the site. More mule deer may suggest that hunting locally was common, while
more pronghorn would suggest non-local hunting practices prevailed. Given the
habitat preferences of these two taxa, mule deer are assumed to have been
procured near the Lakeview Community while pronghorn would require further
travel to the south. Such a comparison, however, relies on accurate identification
of mule deer and pronghorn specimens.

Analyst 2 measured the tarsals of 17 mule deer and 30 pronghorn from the
Museum of Southwestern Biology’s Division of Mammals to build an accurate
predictive taxonomic model. We used Linear Discriminant Analysis (LDA) as
the engine, where it classifies a set of archaeological tarsal measurements as
pronghorn or mule deer. Separate LDAs were used to create more accurate
models for the astragalus, calcaneus, and cubonavicular. The astragalus model
is 97% accurate, the calcaneus model 95%, and the cubonavicular is 93% ac-
curate. The models identified 1 pronghorn and 12 mule deer when applied to
Haynie, which indicates substantially more mule deer than pronghorn tarsals in
the assemblage (Figure 5).

Interestingly, Analysts 1 and 2 did not originally identify pronghorn from this
sample of tarsals (Figure 6). The predictive model only assigns elements to mule
deer or pronghorn and the medium artiodactyl classification is only used with
visual identifications. The model developed here improved taxonomic resolution
at Haynie.

These results are one line of preliminary evidence suggesting that animal pro-
curement was likely mostly local at the Haynie Site. The original visual identifi-
cations indicated animals were solely procured locally, as the medium artiodactyl
identification group kept the possibility of non-local procurement vague. Bio-
metric analysis suggests that local procurement is still likely the predominate
method, but that some long distance procurement did indeed occur. Applying
these conclusions to the presence of bison remains suggests that bison were pro-
cured close to the Lakeview Community, but that long distance hunting and
trade cannot be ruled out yet. Further analyses—including radiocarbon, stable
isotope, and ancient DNA—may help address this issue.
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Figure 5: Classifying select tarsals of pronghorn (Antilocapra americana) and
mule deer (Odocoileus hemionus) using separate LDAs based on eight different
skeletal measures. Fach archaeological element from the Haynie Site is repre-
sented by a vertical line.
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3.1.3 Small Mammal (n = 258)

This identification group includes those mammals jackrabbit size and smaller.
This non-standard identification includes all small mammal specimens lacking
morphological features required for more specific taxonomic levels. Consequen-
tially, it has a high likelihood of incorporating many lagomorph specimens since
they are exceedingly abundant in southwestern archaeofaunas. It is crucial to
incorporate this identification group in any rigorous comparison of size-based
abundance indices through time, between areas of the Haynie Site, or between
sites. It should be incorporated in a sensitivity analysis to assess whether or
not it impacts final interpretation of measures like the Lagomorph Index.

3.1.4 Medium Mammal (n = 155)

Mammals larger than a jackrabbit and up to deer size are considered medium
mammals. There is a high probability this identification group incorporates
many artiodactyl specimens since they are one of the most common medium
mammals in southwestern archaeofaunas. It should be incorporated in sen-
sitivity analyses that rigorously assess final conclusions relying on size-based
abundance index values, such as the Artiodactyl Index.

3.1.5 Rodentia (n = 133)

Rodents are 8.31% of identified specimens, which is a small component of the
overall assemblage. The ratio of sciurids to rodents can help gauge the impact
of intrusive species. Members of the squirrel family (Sciuridae) are notorious in-
truders of archaeological deposits, especially prairie dogs (Cynomys spp.). The
majority of prairie dog skeletal fragments are identified to the family level, as
it is extremely difficult to skeletally distinguish prairie dogs from ground squir-
rels. This means that the Sciuridae identification has the highest potential for
accumulating prairie dog specimens. And, indeed, we can confirm that the
vast majority of sciurid specimens compare favorably to prairie dogs. Sciurids
make up 42.86% (n = 57) of the rodent assemblage. Given that rodents com-
prise a small portion of the overall assemblage, it does not appear that rodent
intrusions pose a significant problem for interpretation at the site. We will,
however, closely track the taxonomic composition of rodents as the Northern
Chaco Outliers project progresses. Importantly, rodents could have been ac-
tively hunted (Badenhorst et al. In press). One way to disentangle intrusive
from non-intrusive rodents is through radiocarbon dating (Guiry et al. 2021).
This could prove useful if prairie dog specimens preclude clear interpretation of
the Haynie archaeofaunal assemblage in the future.

Large rodents, those larger than a woodrat (Neotoma spp.), comprise 17.29% of
the total rodents currently identified. Beaver (Castor canadensis) and porcupine
(Erethizon dorsatum) specimens are the most notable. Beavers prefer aquatic
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habitats while porcupines take refuge in trees along active floodplains (Baker
and Hill 2003; Roze and Ilse 2003). The presence of these species might suggest
hunting activities that were focused in riparian habitat close to the site.

3.1.6 Carnivora (n = 104)

Carnivores are a small portion of currently identified specimens at the Haynie
Site (6.5%), but there are a number of specimens worth detailed attention.

The first specimen is a wolf mandible (Canis lupus; Figure 7). It was recovered
from the fill between two floors of a surface room in Structure 1026/1042 (see
Throgmorton et al. 2022, fig. 6). It likely dates somewhere between A.D.
940 and 1040 based on associated artifacts. The second set of specimens are
from the articulated remains of what is likely a small domestic dog (Canis
familiaris). The upper half of this individual was uncovered from the floor of
a pitstructure, Structure 1047 (Throgmorton et al. 2022, fig. 6). Its lower
half was deposited outside of the unit. This individual likely dates to around
the A.D. 1050s based on associated artifacts. Canids are known components of
dedicatory offerings for room closing rituals (Hill 2000), and are recovered from
room surfaces throughout the Pecos chronology (Burger 2021; Frisbie 1967; Lang
and Harris 1984; Strand 1998). Interestingly, this individual was also found in
association with an articulated turkey, which is another noted pattern (Burger
2021; Hill 2000). All analyses were conducted in situ for this individual dog
given its cultural relevance. Exposed specimens (Figure 8) were identified and
various mandibular measures taken.

These specimens are likely Canis lupus and Canis familiaris based on visual
inspection and comparison. We, however, wanted to know the level of confidence
in our identifications considering the large amount of morphological overlap in
members of the family Canidae (Wayne et al. 1997). Developing confidence-
based taxonomic identification is an critical future avenue for zooarchaeology
(Lyman 2019). Luckily, Welker et al. (2021) provided a robust (n = 543)
database of North American canid mandibular measures.

We built a model to classify canid mandible specimens from the Haynie Site
using this database. First, we isolated all species that can be found in the central
Mesa Verde region: domestic dog, wolf, western coyote (Canis latrans), gray
fox (Urocyon cinereoargenteus), kit fox (Vulpes macrotis), and red fox (Vulpes
vulpes) specimens (n = 400). We then designed a model to classify domestic
dogs, wolves, coyotes, and foxes (Urocyon sp. and Vulpes spp. were grouped
together) by a set of five predictors: the length of p2, p3, p4, m1, and the height
of the mandible behind m1 (see von den Driesch, Angela 1976, 60; Welker et
al. 2021, 199). We trained the model on a random 80% split of the data. The
model correctly classified 94.69% of the training dataset. We used 10-fold cross
validation to evaluate model performance and gauge overfitting (Figure 9), and
model performance was acceptable. We then applied it to the testing dataset,
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Figure 7: Left wolf mandible recovered from the Haynie Site (top) compared
to a modern left wolf mandible from the Museum of Southwestern Biology’s
Division of Mammals (bottom).
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Figure 8: Domestic dog recovered from the floor of Structure 1047 with exposed
portions highlighted in blue.
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which consists of the remaining 20% of data from our initial split. We found that
it correctly classified 88.75% of test data. This level of accuracy is considered
generally high (Kuhn and Johnson 2013, 254).

As anticipated by visual identification, the model predicts that the mandible
specimens recovered from Structure 1026/1042 and 1047 respectively belong to
wolf and domestic dog (Figure 10). But, returning to the question at hand, how
confident can we be in these identifications? The posterior probability—or the
likelihood of an identification occurring given the model—for the wolf specimen
is 100%. In other words, the model is certain the specimen from Structure
1026/1042 is from a wolf. The posterior probability for the likely domestic dog
specimen is slightly more complicated: there is a 44% likelihood the specimen
is a domestic dog, 38% chance it is fox, and 18% probability it is coyote. It is
unsurprising that the model has a more difficult time predicting domestic dogs
(see Figure 9) given their extreme morphological plasticity. This concept is well-
illustrated in Figure 10. Though there is a level of uncertainty, we feel confident
in this model’s final classification of domestic dog. The cranium articulating
with this mandible was not as gracile as a fox nor was it as elongated as a coyote.
The depositional context also helps bolster the domestic dog identification, given
that articulated domestic dogs are commonly recovered on room floors (Hill
2000).

The wolf specimen is also of particular interest because they are rarely recovered
in the central Mesa Verde region. Crow Canyon zooarchaeologists have only
identified four wolf specimens: a fragmented radius and complete atlas from
Albert Porter along with a fragmented sphenoid and a femur with a healed frac-
ture from Shields Pueblo (Badenhorst and Driver 2015; Rawlings and Driver
2015). This is not to say these are the only specimens in other assemblages, but
wolf specimens identifiable beyond Canis sp. are extremely rare. This single
specimen from Haynie represents an unprecedented way to study human-wolf
relationships in the region and in the northern U.S. Southwest considering how
complete it is. For instance, toothwear suggests this individual was old, likely
somewhere between 8 and 10 years old following the guidelines provided by
Gipson et al. (2000). It is also possible this individual could be greater than
12 years old considering the intense wear on the posterior portion of ml (see
Figure 7). This locus of intense wear is certainly interesting, but any definite
interpretation must consider bite variation among individual gray wolves. Re-
gardless, the mean age at death for wolves in the wild is approximately 3.76
years old, which suggests the Haynie specimen reached a particularly old age
despite the range in toothwear estimates (Figure 11). Preliminary modeling also
suggests the individual was a male. This particular model was 80.95% accurate
with training data, but only 63.63% accurate with test data. These conclusions
are certainly not definitive, but the male posterior probability for this specimen
is 88.78%. Future work with this specimen will focus on strengthening models
to predict sex, and may likely include analysis of radiocarbon, stable isotopes,
and ancient DNA.
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Figure 9: Multiclass Reciever Operator Curve (ROC) plotting the mandible
model’s false positive rate (1 - specificity) by true positive rate (sensitivity).
The model was evaluated using 10-fold cross-validation, where each fold is a
different color line. Area Under Curve (AUC) of 1 describes a model with
perfect accuracy. The mean AUC value, among the 10 different resamples, for
the entire model is 0.941. The values at the bottom right of each facet are
mean one-vs-all AUC calculations. The mandible model predicts coyote and
wolf specimens with near perfect accuracy. The model also does fairly well with
domestic dogs and foxes. The dashed line represents random performance at all
classification thresholds.
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Figure 10: Classifying two canid mandibles (highlighted points) recovered from
the Haynie Site using a Linear Discriminant Analysis (LDA) model developed
with select data from Welker et al. (2021). The cf. Wolf specimen was recovered
from Structure 1026/1042 and the cf. Domestic Dog specimen was recovered
from Structure 1047. Faint points in the background are specimens from the
training dataset used to build the model and their dispersion is illustrated with
a 95% confidence ellipse.
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Figure 11: Gray Wolf (Canis lupus) mortality from Yellowstone National Park.
There are 175 individuals (93 females and 82 males) that died of natural causes.
These data were recorded from 1985-2022. The age range (8-12) of the wolf
specimen from the Haynie site is highlighted in blue. This graph illustrates the
Haynie specimen is from a rather old individual.

There are also interesting carnivore specimens beyond the wolf and individual
domestic dog. One of the clearest signs of pathology comes from a bent trans-
verse process on a Canis sp. atlas (Figure 12). Vertebral deformation is common
in domestic dogs from Ancestral Pueblo contexts (Monagle and Jones 2020), and
this type of pathology could be indicative of mechanical compression. Potential
causes for this type of compression include tethering or possibly even carrying
a pack with a heavy load. However, natural variation in vertebral morphology
as domestic dogs age should be assessed too.

Figure 12: Canis sp. atlas exhibiting pathology on the right transverse process.
The process is dorsally bent upwards.

Other carnivore specimens worth noting include a drilled bobcat (Lynz rufus)
terminal phalanx, and a bear terminal phalanx (Figure 13). Human-carnivore
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relationships are an exciting area of future study at Haynie and will focus on
how these animals were procured and cared for.

Figure 13: Ursus sp. terminal phalanx.

3.1.7 Large Mammal (n = 11)

The large mammal identification includes mammals larger than deer, and it
includes specimens lacking morphological features required for more specific
taxonomic levels. It is likely that it could incorporate large artiodactyls like
elk and bison specimens. It should be incorporated in sensitivity analyses that
rigorously assess conclusions based on these animals.

3.2 Aves (n = 160)
3.2.1 Large Birds (n = 94)

Birds larger than a mallard are considered large birds. This identification group
is most likely dominated by Turkeys (Meleagris gallopavo) as they are one of the
most frequent birds recovered from Ancestral Pueblo sites. A high proportion
of Turkey specimens are assigned to this group considering that there is consid-
erable skeletal morphological overlap between Sandhill Crane (Grus canadensis)
and Turkey (Hargrave and Emslie 1979). The Crow Canyon comparative collec-
tion does not, as of yet, include Sandhill Crane skeletal material.
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3.2.2 Galliformes (n = 42)

All Galliformes specimens identified so far in the Haynie assemblage are Turkey,
but it is surprising how few Turkey specimens there seem to be. For instance,
Spielmann and Angstadt-Leto (1996) proposed the Turkey Index, which is the
ratio of Turkeys to lagomorphs in an assemblage. The current Turkey Index
for Haynie is 0.08, which is notably low. However, Driver (2002) proposed the
Modified Turkey Index where the large bird identification group is included in
the calculation. The current Modified Turkey Index value for Haynie is 0.23,
which is within the normal range for Pueblo I/Pueblo II sites in the central Mesa
Verde region (Badenhorst and Driver 2009). Also worth noting, there appears
to be more turkey specimens yet to be identified. How Turkey husbandry was
managed at the community-level is an essential future area of research for the
Northern Chaco Outliers. This line of inquiry is one way to delve deeper into
aspects of cooperation and identity at the Lakeview Community.

3.2.3 Medium Birds (n = 12)

Medium birds are considered larger than a robin and the size of a mallard or
smaller. It is difficult to attribute the majority of this identification group to a
single taxon, as it contains a variety of difficult-to-identify fragmented skeletal
parts that could belong to numerous taxa.

3.2.4 Strigiformes (n = 5)

The owl specimens identified at the Haynie Site are a terminal phalanx, second
phalanx, first phalanx, femur, and ulna. Owl feathers are known to have been
incorporated into dance paraphernalia and prayer sticks (Ladd 1963). It is,
however, important to keep in mind that owls can be active taphonomic agents.
Luckily, their signatures are well-known and include the presence of pellets,
small mammal remains with little to no fragmentation, and visible signs of
digestion on specimens (Andrews and Cook 1990; Ferndndez-Jalvo and Andrews
2016). Owls do not appear to be a taphonomic agent of concern at Haynie
(Section 4).

3.2.5 Accipitriformes (n = 3)

Two specimens were identified as general members of the order Accipitriformes:
one foot phalanx and one terminal phalanx that compared favorably to a Turkey
Vulture (Cathartes aura). The final specimen was a distal tibiotarsus fragment
identified to Golden Eagle (Aquila chrysaetos). This specimen was taken to the
Museum of Southwestern Biology’s Division of Birds and identified with their
skeletal comparative collection. It was distinguished from Bald Eagle (Haliaee-
tus leucocephalus) based off the morphology of the supratendinal bridge, which
is more convex and more proximally robust in Golden Eagles compared to Bald
Eagles. Eagles are acutely significant in Pueblo culture and their feathers are
extremely valued (Beaglehole 1936; LaZar and Dombrosky 2022; Tyler 1991).
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3.2.6 Passeriformes (n = 3)

Three passeriform specimens have been identified so far in the Haynie assem-
blage: one small fragmented humerus generally identified to the order-level, a
tibia fragment identified to Corvidae (the family comprising jays and crows),
and one large carpometacarpus identified as Raven (Corvus coraz).

3.2.7 Columbiformes (n = 1)

Pigeons and doves are in the order Columbiformes, and one ulna fragment was
recovered from Haynie. This specimen is most likely a Mourning Dove (Zenaida
macroura). An order-level identification was used because the Crow Canyon
comparative collection does not include a Band-tailed Pigeon (Columba fasci-
ata), which is the only other member in the order Columbiformes to consider in
the region.

3.3 Actinopterygii (n = 5)

This taxonomic class includes the ray-finned fishes. Three specimens have been
identified to this general class: two ribs and one fragmented vertebra centrum.
Following Nelson (2006, 35), fish specimens should no longer be referred to as
pisces, as it is an antiquated taxonomic term. Similarly, for fishes of inland
North America, the use of osteichthyes should no longer be used (Nelson 2006,
83). This is so for two interrelated reasons. First, this term has been replaced
by the Euteleostoma designation. It successfully describes a monophyletic clade
that includes tetrapods. Secondly, since Euteloestoma includes tetrapods, it
includes lobe-finned fishes (Sarcopterygii). Lobe-finned fishes—like the coela-
canth (Actinistia)—are not native fishes in inland North America during the
late Holocene (Cloutier and Forey 1991). The use of osteichthyes should be
accordingly abandoned. Instead, Actinoptergygii (ray-finned fishes) should be
used because it is a more accurate class-level designation for archaeofaunas from
the U.S. Southwest/Mexican Northwest.

3.3.1 Cypriniformes (n = 2)

This order includes carps, minnows, and suckers, which are common fishes in the
aridland streams of the U.S. Southwest (Minckley and Marsh 2009; Sublette et al.
1990). These specimens are small intact vertebra. The lateral ridge morphology
of centra can be used to identify vertebrae of fishes from U.S. Southwestern
archaeofaunas to the order-level. Common orders of fishes found in rivers in
the U.S. Southwest include Cypriniformes, Siluriformes, Lepisosteiformes, and
Salmoniformes, and each of these orders have distinct vertebral morphology.
These specimens are also notably small. It is possible inhabitants of the Haynie
Site used non-targeted methods to capture fishes, such as seining (Dombrosky et
al. 2022). A focus on fishing practices offers a basic way to understand aquatic
habitat use associated with the Simon Draw watershed.
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3.4 Oviparous Animal (n = 1)

Eggshell specimens were identified as oviparous animal. These specimens are
likely from Turkey, but a general identification was given because a scanning
electron microscope could not be used to assess mammillary cone morphology
(Beacham and Durand 2007; Conrad et al. 2016; Lapham et al. 2016). It is
possible, though unlikely, that this eggshell could be from a lizard.

4 Taphonomy

Taphonomy is the study of how the material remains of organisms transition
from the living world, to the lithosphere, and how they are subsequently recov-
ered and studied by researchers (Lyman 1994). The most pressing taphonomic
question for the Haynie archaeofaunal assemblage is: why are there so many
unidentifiable specimens?

There are many interrelated factors that could lead to low identifiability, recall
that the current identifiability rate at the Haynie Site is 27.22%. The typical
identifiability rate is 40-60% from previous Crow Canyon projects (Rawlings
and Driver 2015; Driver et al. 1999). One of the most important taphonomic
processes to consider here is fragmentation. Specimens retain fewer morpho-
logically distinct features when an assemblage is highly fragmented (Cannon
2013). Humans are a prime taphonomic agent responsible for low identifiability
considering that access to within-bone nutrients is facilitated by fragmentation
(Wolverton 2002). Another agent to consider is poor bone preservation, which
is caused by the degradation of organic and inorganic tissue. Poor preserva-
tion leads to brittle bone that crumbles when removed from its archaeological
context, often leaving a distinctly bright breakage surface known as excavation
damage. Many variables can contribute to poor bone preservation, and they
include bone weathering, soil acidity, or the age of the archaeological deposit
itself. Another critical taphonomic agent to consider are archaeofaunal analysts
themselves. Analysts can influence identifiability by the amount of experience
they have or by the identification protocols they follow (Gobalet 2001). Disen-
tangling how these these taphonomic agents influence an assemblage is difficult,
but many multivariate methods are specifically designed to systematically sort
through just such a morass of data.

Predictive modeling is an effective tool in these circumstances. If a model can
successfully predict unidentifiable specimens based on many different tapho-
nomic variables, then an analyst can evaluate why the model behaves the way it
does while accounting for every variable at once. The most important variables
would drive unidentifiability in this scenario. Here, we use logistic regression to
help achieve this goal. We supplied our logistic regression model with 16 predic-
tor variables for every specimen: if it had 1) thick cortical bone, 2) excavation
damage, 3) carnivore damage, 4) at least one intact end, 5) a spiral fracture,
6) a transverse fracture, 7) an irregular break, if it was 8) a shaft fragment, 9)
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made into an artifact, 10) eroded, 11) gnawed by rodents, 12) splintered, 13)
root etched, 14) burned, 15) who the analyst was, and 16) its maximum length.

We included a penalty term in the model to safeguard against highly correlated
predictor variables. We used grid search on a validation set to tune 30 candidate
penalty values, and we picked the one with the highest area under the Receiver
Operator Curve (ROC) for our final model (Figure 14). This model was 86.44%
accurate on the training set, which is generally good. Interestingly, there was a
large discrepancy between two further accuracy metrics. The Matthews correla-
tion coefficient for the trained model is 0.64 while its F1 metric is 0.91. The F1
metric is markedly higher—indicating a model with high performance—because
it describes how well the model predicts an event of interest. In this case, the
event of interest is how well the model predicts unidentifiable specimens rather
than identifiable ones (Figure 15; Figure 16). As such, this model fulfills the
purpose of the current analysis.
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Figure 14: Area under the ROC (Receiver Operator Curve) for 30 penalized
logistic regression models fit to our validation test set. The highest area under
the ROC is highlighted with a blue dashed line.

There are two main variables that explain why there are so many unidentifi-
able specimens at the Haynie Site (Figure 17). The most important variable is
whether or not a specimen has at least one intact end. This variable detracts
from unidentifiability. In other words, the more intact a specimen is the more
identifiable it is. This result indicates that the analysts and the identification
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Figure 15: Confusion matrix for the trained logistic regression model. This
model accurately predicts unidentifiable specimens, but it performs poorly with
identifiable specimens. This model was retained because we are most interested
in what is driving the high number of unidentifiable specimens.
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Figure 16: Binary Reciever Operator Curve (ROC) plotting the mandible
model’s false positive rate (1 - specificity) by true positive rate (sensitivity).
Area Under Curve (AUC) of 1 describes a model with perfect accuracy. This
model predicts unidentifiable specimens well. The dashed line represents ran-
dom performance at all classification thresholds.
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protocol have a heavy influence on this data, but they do so in a way that
enhances data quality. An assemblage with high identifiability on specimens
lacking morphologically distinct features (i.e., intact ends) would be a red flag.
The most important variable contributing to unidentifiability—the main vari-
able of interest for the purposes here—is whether or not the specimen has thick
cortical bone. This results suggests that specimens lacking intact portions but
possessing thick cortical bone are overwhelmingly unidentifiable. Thus, the main
taphonomic agents responsible for low identifiability are likely the inhabitants
of the Haynie Site.
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Figure 17: Variable importance plot for the unidentifiability model developed
here (Greenwell and Boehmke 2020). The sign of the coefficient is plotted next
to each bar, which indicates whether the variable adds or detracts from uniden-
tifiability (the event of interest). The blue bar highlights the main variable that
adds to unidentifiability at the Haynie Site.

Medium-to-large mammal fragmentation is a key taphonomic feature of this
assemblage, and will be vital to incorporate into future zooarchaeological work.
Evaluating the extent and intensity of fragmentation per skeletal element of
medium and large mammals is of particular interest (sensu Wolverton 2002).
The presence of many unidentifiable specimens with thick cortical bone could
be related to many medium and large mammals at the site. In this scenario,
these specimens could indicate efficient foraging practices, where Haynie hunters
were able to consistently acquire high-ranked prey. Another possible interpreta-
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tion is that foraging efficiency was low and that large prey were intensively and
extensively exploited for nutrients. The calculation of fragmentation rates per
skeletal part and across the skeleton of individual artiodactyls will help resolve
this issue. For either of these scenarios to be true, the current somewhat mod-
erate Artiodactyl Index (0.34) would have to be a sampling anomaly. Another
critical factor to add to future models is whether specimens come from intact or
disturbed deposits, as the Haynie Site does include clear looter’s pits and areas
of mechanical disturbance (Throgmorton et al. 2022).

5 Taxonomic Diversity and Representative
Sampling

The Lakeview Community is located in a shallow, wide valley that is part of the
Simon Draw watershed. Simon Draw itself flowed close to the site (Throgmor-
ton et al. 2022). As such, the Lakeview Community was likely located close to
marshy habitat in the past. A natural corridor like this could have facilitated
the movement of both birds and large game, supplying highly diverse wild re-
sources to the Haynie Site residents. Here, we test this hypothesis by modeling
identification accumulation rates and evenness. We compare these estimations
to three other sites in the northern U.S. Southwest and control for sample size
effects using rarefaction. This analysis serves multiple purposes at once. Not
only can we accurately gauge and compare taxonomic diversity across sites, we
may also assess whether sampling efforts have been sufficient enough to provide
accurate taxonomic representation.

This analysis relies on a non-standard quantitative unit to estimate taxonomic
richness called the Number of Unique Identifications (NUIDs). It is a tally
of the different identification types present in a specific context, meaning it
can include standard taxonomic identifications (e.g., Odocoileus sp.) and non-
standard identifications (e.g., medium artiodactyl). This unit serves as a proxy
for taxonomic richness to help gauge patterns in sampling and recovery. We
prefer this unit over the common Number of Taxa (NTAXA) for three reasons: 1)
it is simpler to calculate when dealing with large mixed assemblages identified to
a variety of taxonomic levels, 2) it does not require the selection of an arbitrary
taxonomic group from which to aggregate all lower units within, and 3) it is
strongly correlated with NTAXA when calculated at multiple levels of taxonomic
resolution (Figure 18).

We compared how the number of new identifications accumulate as NISP in-
creases at Haynie to three other archaeofaunal assemblages: Sand Canyon
Pueblo (5MT765), and Ponsipa’akeri (LA 297), Shields Pueblo (Figure 19). The
Haynie Site is not particularly diverse compared to other assemblages in the
northern U.S. Southwest. Taxonomic richness at Haynie is similar to terminal
Pueblo IIT sites in the same region (Sand Canyon) or even Pueblo IV sites from
the Northern Rio Grande (Ponsipa’akeri). Shields Pueblo, a nearby contempo-
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Figure 18: Relationship between Number of Unique Identifications (NUIDs) and
Number of Taxa (NTAXA) for each Provenience Designation (PD) number at
the Haynie Site. NTAXA was calculated at the class, order, and genus levels
considering these were the most common taxonomic identification levels used.
Spearman’s rho (p) and Pearson’s r indicate a significantly strong relationship
between NUIDs and NTAXA at each taxonomic level.

rary Great House site, has lower than expected diversity. The distribution of
Haynie taxonomic abundance is unlike Great House sites in the same region, but
it is like later sites (Figure 20). Perhaps control of wild resources and foodways
is leading to lower-than-expected diversity measures in such a potentially di-
verse environmental setting. Additionally, the duration of site occupation could
impact accumulation rates (sensu Varien and Potter 1997; Varien and Mills
1997; Varien and Ortman 2005). Controlling for site occupation and increasing
sample size will clarify these patterns.

Increasing sample size is crucial, because our sampling effort is not yet suffi-
cient enough to provide accurate taxonomic representation. The Average Rate
of Change (ARC) is high at each site when the sample is beyond an NISP of
1,000, but it is highest at Haynie. A new identification is added every 111 to 125
identified specimens at the other sites, and a new identification type is added
for every 83 specimens at Haynie. We consider 83 identified specimens low sam-
pling effort for every new identification type gained. Any final word on Haynie
taxonomic diversity must wait until the accumulation of new identifications
levels-off as sampling intensity increases.

6 Conclusion

We have demonstrated that data produced during the first year of archaeofau-
nal analysis at the Haynie Site is high quality, and it points to three specific
areas of future research. First, artiodactyl exploitation could be a significant
component of the Haynie archaeofaunal assemblage. The ratio of mule deer to
pronghorn suggests that local hunting practices dominated, which is interesting
to think about when contemplating how bison were procured at the site. The
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Figure 19: Rarefied species accumulation curves. We randomly selected 1601
identified specimens from each archaeofaunal assemblage and replicated this
1,000 times, then calculated the mean Number of Unique Identifications (NUIDs)
as specimens accumulate, along with standard deviation (the gray ribbon). We
calculated the Average Rate of Change (ARC) for each curve from 1,000 to 1,601
NISP, which serves to inidicate whether sampling efforts have been sufficient at
this point in the analysis. ARC is represented by the slope of the thick, blue
dashed line.
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Figure 20: Rarefied Shannon Evenness Index values. We randomly selected 1601
identifiable specimens from each archaeofaunal assemblage and replicated this
1,000 times. Per each replicate, we calculated the Shannon-Weiner heterogeneity
index (H) and converted it to an evenness measure (H / In[NUIDs]). Mean values
per site are displayed along with plus and minus one standard deviation.
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local or non-local procurement of bison will be important for understanding the
economic structure of the Lakeview Community, while also helping to recon-
struct the historical ecology of bison on the Colorado Plateau. The taphonomic
analysis also suggested that artiodactyl processing is a prime reason there are so
many unidentifiable bones, but predictors related to disturbance context need
to be added to the taphonomic model. Second, the presence of an intact wolf
mandible—from an advanced age class—points to a number of future questions
about resource procurement and the nature of human-carnivore interactions:
was the mandible intentionally placed, was the individual cared for in anyway,
and was the wolf local to the site? Finally, the analysis of taxonomic diversity
showed that the Haynie archaeofaunal assemblage is not significantly diverse
compared to other sites, but that more data is needed to acquire a representa-
tive picture of taxonomic composition. Zooarchaeological material is poised to
answer a number of questions relevant to the Northern Chaco Outliers Project
and to the archaeology of human-environment interaction in the U.S. Southwest
and beyond.
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