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University of Washington
Abstract

Large Mammal Resource Depression and Agricultural Intensification:
An Empirical Test in the Mimbres Valley, New Mexico

Michael D. Cannon
Chair of the Supervisory Committee:

Professor Donald K. Grayson
- Anthropology

Many archaeologists have argued that reductions in the energetic returns
provided by wild resources led people in the past to devote more time to farming.
Despite the popularity of this explanation, however, no one has tested the proposition
that wild resource foraging efficiency declined in any archaeological case in which
there is evidence that agriculture became more important. This dissertation is a study of
hunting and farming in the Mimbres Valley of southwestern New Mexico that is
directed at conducting such a test.

I first present a theoretical model of central place foraging that allows derivation
of predictions about the patterns that should be observed in archacofaunal assemblages
in cases in which people experienced depression of large-bodied vertebrate resources. I
also discuss an opportunity cost model of time allocation that can be used to understand
the conditions under which people might devote increasing amounts of time to farming.

I then analyze tightly-dated faunal samples from four Mimbres Valley
archaeological sites to evaluate whether hunters in this area experienced resource



depression. Ifocusonhrgemmmlsmbasdeerandptonghom,whichundoubtedly
providedthehighmm-encoum:rcaloﬁcmmesofmypuyintheugiom Ifind
thathenisevidcneeofhrgemammdmomcedeprmionandamlﬁngdecﬁnein
hunting efficiency between perhaps A.D. 400 and A.D. 800 or 850, while large mammal
capture rates apparently remained relatively stable after this time. To the extent that it
is possible to control for taphonomic variability, changes in resource procurement
strategies and climate change, these factors cannot account for the patterns observed in
Mimbres Valley faunal assemblages.

Changes in settlement pattern and in both the size and the morphology of the
toolsusedtogrindcropssuggestthatpeopleintheMimbresValleyaﬂoeatedincmsing
amounts of time to agricultural tasks, which likely also reduced the efficiency of
agriculture, during the same period in which there is evidence of large mammal
resource depression. Existing data from the Mimbres Valley are thus consistent with
the hypothesis that reduced wild resource foraging efficiency led to an increase in the
importance of agriculture.
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Chapter 1. Introduction

A growing body of research from archaeology and other fields suggests that
non-industrial peoples are often instrumental in structuring the natural environments in
which they live (e.g., Blackburn and Anderson 1993; Day 1953; Delcourt e al. 1986;
Delcourt et al. 1998; Kirch and Hunt 1997; Minnis 1978, 1985; Thomas and
Kirkpatrick 1996). Several of these studies have indicated that people can be quite
effective, in particular, at reducing local populations of large-bodied vertebrates (c.g.,
Alvard 1993, 1994; Alvard et al. 1997; Bodmer et al. 1994; Broughton 1994a, 1994b,
1997, 1999; Hames and Vickers 1982; Hildebrandt and Jones 1992; Hill et al. 1997:
Janetski 1997; Kay 1994, 1998; Redford and Robinson 1985; Szuter and Bayham 1989;
Wilke et al. 1998; Winterhalder and Lu 1997).

At the same time, many researchers have argued that declines in the per capita
energetic returns provided by wild resources, due ultimately to human population
growth, played a major role in causing people to rely more heavily on agriculture in the
past (e.g., Binford 1968, 1983:195-213; Cohen 1977; see also Boserup 1965;
Gremillion 1996; McGuire 1984; Winterhalder and Goland 1997). This explanation for
increases in the importance of agriculture has been invoked by archacologists working
in several parts of arid western North America (e.g., papers in Fish and Fish 1984;
Glassow 1980; Hard 1986; Larson 1996; see also Barlow 1997), including the
Mogollon region of southwestern New Mexico (Diehl 1996).
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The attempts that have so far been made to test this idea, however, rely primarily
on correlations between human population size and the importance of agriculture,
without evaluating whether population growth actually led to declines in the rates at
which people harvested wild resources (e.g., Glassow 1980; Larson 1996; Lightfoot and
Plog 1984; though see Hard 1986). Larson (1996:55), for example, assumes that “as
population levels increase among arid-land hunters and gatherers there is an inevitable
decline in the ratio between the quantities of wild resources and a region’s population”.

Population growth need not inevitably lead to declining rates of encounter with
wild resources, though, because these resources are capable of regeneration to a degree
through reproduction and immigration (e.g., Winterhalder er al. 1988; see also
Winterhalder and Goland 1997 on “population pressure” explanations). It is also
entirely possible that any observed correlations between human population size and the
importance of agriculture are the result of population growth caused by increased
agricultural yields (¢.g., Winterhalder and Goland 1997), rather than increases in the
importance of agriculture caused by population growth. In order to truly test the
population growth explanation for increases in the importance of agriculture in a
particular case, the proposition that the availability of wild resources declined due to
population growth must be evaluated empirically (cf. Hard 1986).

This dissertation is a study of large mammal hunting and farming during the
pithouse and pueblo time periods in the Mimbres Valley, southwestern New Mexico,
and its purpose is to test the population growth explanation for increases in the
impomnceofagriculmremoreM. To do this, I first evaluate whether hunters in
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ﬂleMimbnsVaﬂeymdmedﬂlewaihbﬂityofhrge-bodiedmmmalsmdlehndscape
through their own hunting of these animals. I then explore whether the resulting
declines in wild resource foraging efficiency can account for the increases in the
importance of agriculture that occurred here during the span of time that I consider.

I find that there is evidence of a reduction in the abundance of large mammals in
thevalley,andthatthiswasmostlikelycausedbyincmsednmafharvmbyhumm
hunters. The decline in hunting efficiency that would have resulted from this reduction
in large mammal abundance occurred during the same period of time in which it
appears that people spent increasing amounts of time cuitivating and processing
domesticated crops and in which the efficiency of agricultural production likely
declined. These results support the hypothesis that agriculture became more important
in the Mimbres Valley due to a reduction in the net retums provided by wild resources.

More generally, in this research I am addressing one question about the impacts
that people in the Mimbres Valley had on their natural surroundings and another
question about the effects that these impacts had on people in return. These two
questions involve issues that have been the subject of much archaeological study —
resource depression and resource intensification - and a more detailed consideration of
these issues provides a useful point of departure for this dissertation.

Framing the Problem: Resource Depression and Intensification

For over a thousand years, the Mimbres Valley was occupied by people who
Hvedinmﬂpiﬂ:ouseviﬂngaormodemly-siudpublosmdwhoﬁrmedaops
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including maize, beans, squash and cotton (Minnis 1985:101). I discuss several lines of
evidenceinthenextchapterthatsuggeathaﬁrmingbeumcmimpamwpeopk
in the Mimbres Valley as time progressed. Increases in the importance of agriculture
such as those that we see here may constitute a form of resource intensification (eg.,
Basgall 1987; Boserup 1965; Broughton 1994a, 1994b, 1997, 1999; Wood 1998), which
can be defined as an increase in the total caloric yield obtained from an area of land at
dneexpenseofaproporﬁomtelygruterincmseind\eamomtofhbonhagm into
producing that yield'. In other words, the gross amount of food obtained may have
increased, but because of higher labor costs per unit of food, it may have done so at the
expense of a decline in net productive efficiency, with efficiency referring simply to the
amount of food obtained per amount of time spent acquiring food.

If this were the case, and if resource harvesting efficiency were at all important
as a decision-making “currency” (see Haccou and van der Steen 1992; Smith and
Winterhalder 1992; Stephens and Krebs 1986; Winterhalder and Goland 1997), then it
is reasonable to expect that the declines in net efficiency entailed by resource
intensification would not have occurred unless something happened that somehow
preciuded earlier higher levels of efficiency from being maintained. As noted above,
one such factor that is often proposed to account for agricultural resource intensification
is a decline in the returns provided by wild resources due to human population growth.

'RmmwﬁeﬁmkmdeﬁmdﬁmplyummthiMaﬂkﬁm
to the idea of reduced efficiency due to increased costs. However, this idea is fundamental to the concept
ofimmiﬁaﬁonifﬁnoomptismbeaanmbmnemymm‘yamm
mﬁewsﬁmmhgeﬁdmy&ummaﬁnﬁmhmdofmmme
also Boserup 1965:28).



If the net caloric returns obtained from wild resources declined because human
harvest of these resources reduced their abundance on the landscape, this would qualify
as an instance of exploitation resource depression (Charnov et al. 1976). Resource
depression refers generally to a reduction in a predator’s prey capture rate due to that
predator’s own activities, and exploitation resource depression refers specifically to
such a reduction that is the result of the removal of prey from a habitat directly through
predation. If the prey types whose availability was reduced were among the most
profitable within a habitat in terms of the amount of calories obtained per amount of
time spent pursuing and processing them, then the foragers who reduced the availability
of these resources would likely have experienced lower wild resource foraging
efficiency as a result. And, as Winterhalder and Goland (1997) have noted, when faced
with a choice between foraging for wild resources and cultivating domesticated crops, a
decline in wild resource foraging efficiency may well lead individuals to invest more
time in farming (see also Barlow 1997; Gremillion 1996).

In this study I build upon a theoretical and methodological framework
developed by zooarchaeologists for testing hypotheses about resource depression and
reduced foraging efficiency with archacofaunal data (e.g., Bayham 1979; Broughton
1994a, 1994b, 1997, 1999; Broughton and Grayson 1993; Szuter and Bayham 1989; see
also Grayson and Cannon 1999). I focus on large mammals like deer (Odocoileus spp.)
and pronghom antelope (Antilocapra americana), which were undoubtedly the most
profitable wild resources available to people in the Mimbres Valley (e.g., Simms 1987).
To link changes in the efficiency with which these animals were harvested to changes in



the importance of agriculture, I employ a framework designed to explore the tradeoff
between allocating time to farming and allocating time to foraging for wild resources,
given that the net returns provided by both activities may vary (e.g., Barlow 1997;
Gremillion 1996; see also Winterhalder and Goland 1997). As part of this, I also
evaluate whether the increases in the importance of agriculture that we see in the
Mimbres Valley truly constitute a case of agricultural intensification, entailing a decline
in net productive efficiency, or whether they occurred due to increases in the efficiency
of agricultural production.

Overview of the Following Chapters

Before getting into the details of my analyses, I first present, in Chapter 2, a
brief summary of Mimbres Valley archacology, focusing on the changes that took place
here during the pithouse and pueblo periods that are most relevant for my study. Both
wild and domesticated resources were used by people in the Mimbres Valley throughout
this span of time, but there is evidence that farming became more important to people as
time went on. It also appears that people became more sedentary over time and that
major changes occurred in the size of the human population within the valley.

Chapter 3 describes the theoretical framework that guides my research, and it
also lays out the predictions that I will test in the analyses that follow. I first consider
previous zooarchaeological resource depression studies, which draw heavily on models
from foraging theory (e.g. Stephens and Krebs 1986), and I then present a model of
central place foraging that incorporates several factors that have to date been treated



using separate models. [ next discuss a model of time allocation from evolutionary
ecology that can be used to link hunting returns to the importance of farming.

My analysis of Mimbres Valley archacofaunal assemblages, which was
conducted to test hypotheses about large mammal resource depression, is presented in
Chapters 4 and 5. Faunal assemblages were analyzed from four sites: Old Town, which
is located in the southemn, lower part of the Mimbres Valley, and Galaz, Mattocks and
McAnally, which are all located in the central portion of the valley. Chapter 4 discusses
the depositional contexts of the faunal samples that I used from these sites as well as the
methods by which these deposits were dated. The results of my faunal analyses,
including a detailed consideration of potential confounding factors, are presented in
Chapter 5. As noted above, I find evidence that hunters in the Mimbres Valley did
experience declining rates of encounter with large mammals over time, most likely due
to their own hunting of these animals. It appears, however, that this occurred much
carlier than archaeologists working in the region have previously thought.

[ evaluate the evidence that exists for increases in the importance of agriculture
in the Mimbres Valley in Chapter 6, paying particular attention to how the efficiency of
farming might have changed as people devoted more time to it. Chapter 7 links this
evidence to the results of my faunal analyses to determine whether reduced wild
resource foraging efficiency can account for the increasing amounts of time that people
in the valley allocated to agricultural tasks. I find that the available evidence from the
Mimbres Valley is consistent with the hypothesis that a reduction in wild resource
foraging efficiency led to an increase in the importance of agriculture.



Chapter 2. Mimbres Valley Archacology

The Mimbres Valley is located in southwestern New Mexico in a region of
Basin and Range topography (Figure 2.1). The Mimbres River drains the Mimbres
Mountains to the east, the Black Range to the east and north, and the Pinos Altos
Monmminswﬂlenordlmdwuganditnmssouthwudmﬁlitsamﬂowdisappws
in the desert of the Deming Plain. It is the only major river with perennial surface flow
between the drainages of the Rio Grande and the Gila River, and its wide floodplain
provides some of the best agricultural land in the region (Anyon and LeBlanc 1984;
Hanson ez al. 1994; Minnis 1985). Outside of the riparian zone adjacent to the river
there is a great deal of biotic variability in the Mimbres Valley, with the semidesert
grassland of the southern, lower valley grading into pinyon-juniper woodland at higher
elevations and then into ponderosa pine-dominated forest in the highest reaches of the
valley (Brown 1994; Brown and Lowe 1980; Minnis 198S; see also Cannon 2000).

This chapter presents a brief overview of the changes apparent in the
archacological record of the Mimbres Vailey that are relevant to the questions that I
address. The span of time in which I am most interested encompasses the Early
Pithouse through Early Pueblo culture historical periods (Table 2.1). I follow the
culture history scheme presented for this part of the Mogollon region by Nelson and
Anyon (1996; see also Anyon et al. 1981; Haury 1936), though I incorporate
modifications proposed by Wills (1996), Diehl (1994), and Hegmon et al. (1999). This
sequenceisdividedinhpeﬁodsmdphamwhichinpwﬁeemidmﬁﬁedminlym
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Figure 2.1. Map of the Mimbres Valley and surrounding region.
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Table 2.1. Mimbres-Mogollon culture historical time periods (after Anyon et al. 1981;
Diehl 1994; Hegmon et al. 1999; Nelson and Anyon 1996).

Period Phase Abbr.' Dates (A.D.)
Late Pueblo  Cliff (Salado) - 1300-1450
Black Mountain (Animas, El Paso) BM _ 1200-1300
Early Pueblo  Terminal Classic TCM  1130-1200
Classic Mimbres CM __ 1000-1130
Late Pithouse  Three Circle TC  825/850-1000
San Francisco SF 700-825/850
Georgetown GT __ 550-700
Early Pithouse Cumbre EP 200/400-550°

8. Abbreviations for time periods used in tables and figures in this dissertation.

b. Nelson and Anyon (1996) piace the start of the Early Pithouse period at A.D. 100, rather than at A.D.
200 as most authors do (following Anyon er al. 1981), but they provide no explanation for why they do
this. Wills (1996) suggests that A.D. 400 may be a more appropriate starting date for the Early Pithouse
period (see text).

the basis of ceramic and architectural attributes. As I discuss in Chapter 4, stylistic
variation in ceramic decoration allows finer-scale cross dating of archaeological
deposits than is provided by the period-phase sequence outlined here (¢.g., Anyon and
LeBlanc 1984; Shafer and Brewington 1995; Shafer and Taylor 1986; Stokes 2000).

The Pithouse and Pueblo Periods in the Mimbres Valley

Domesticates such as maize and squash were used by at least some groups in the
region that is today the southwestern U.S. and northwestern Mexico as early as about
1000 B.C. (e.g., Hard and Roney 1998; Hard et al. 1999; Huckell 1995; Mabry et al.
1997; Smiley 1994; Smith 1998; Wills 1989, 1991, 1995, 1996). In the Mimbres

Valley, however, there is no evidence of occupation by people who grew crops until the
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Early Pithouse period, which begins well over 1000 years after this. The transition from
the Late Archaic (which is poorly known in the Mimbres Valley) to the Early Pithouse
period has traditionally been associated with the appearance of ceramics in the region,
and this is usually assumed to have occurred around A.D. 200 (after Anyon et al. 1981).

Recently, though, Wills (1996) has reconsidered the dating of early ceramic sites
in the Mimbres region, and he notes that the A.D. 200 figure is based on only five
radiocarbon dates from two sites: two that fall in the A.D. 500s, two that fall in the A.D.
300s, and one that falls at A.D. 180 £ 60. Wills points out that it is possible that any of
these dates may be as much as 200 years too old due to the “old wood” problem (e.g.,
Smiley 1994), and he also notes that the earliest secure dates associated with ceramics
in the Mogollon highlands to the north of the Mimbres Valley are two tree-ring cutting
dates of A.D. 460 and 462. Wills thus suggests that A.D. 450 is a more conservative
stating date for the Early Pithouse period in the highlands, and he proposes that A.D.
400 is a more appropriate starting date for this period in the Mimbres area’.

Regardless of its beginning date, the Early Pithouse period is characterized by
the earliest pithouse villages in the Mimbres area. There are sites dating to this period
that contain more than 60 pit structures (Anyon et al. 1981), though only a portion of
these were probably occupied at any given time (e.g., Cameron 1990; Linse 1999). It
appears that people in the Mimbres Valley did grow crops during the Early Pithouse

'wmuammmmwwmwwnmvmmmmmlm;m 1997;
Mauldin et al. 1996), which is located approximately 30 km south of the highland sites he discusses. I
note, however, that the only pre-A_D. 400 dates from this site are radiocarbon dates that are subject 1o the
“old wood”™ effect or obsidian hydration dates, which Mauldin ef al. (1996) state may be incosrect.
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period because maize is present in the few flotation samples that have been collected
from sites in the valley that date to this period (Minnis 1985:105).

The beginning of the Late Pithouse period is placed at A.D. 550, and this period
is subdivided into three phases: Georgetown (A.D. 550-700), San Francisco (A.D. 700-
825/850), and Three Circle (A.D. 825/850-1000) (Anyon at al. 1981; Dichl 1994;
Haury 1936). The Late Pithouse period is characterized by settiements that are larger
than those of the Early Pithouse period. In addition, pit structures gradually change
from round- or oval-shaped to square or rectangular during this period, and by the Three
Circle phase some have cobble masonry walls (Anyon et al. 1981; Creel 1997b; Diehl
1997; Haury 1936; Minnis 1985).

It is often argued that Early Pithouse period residential sites in the Mimbres
region were located on high isolated knolls, and that settlements were moved down to
the lowest river terraces above floodplains at the start of the Late Pithouse period,
remaining in this location throughout the rest of the pithouse and pueblo periods (e.g.,
Anyon et al. 1981; LeBlanc 1989, 1999; Minnis 1985). LeBlanc (1999:129-131; see
also LeBlanc 1980, 1983, 1989) has proposed that sites were placed on hilltops during
the Early Pithouse period for purposes of defense. Recently, however, Linse (1999) has
analyzed settlement pattern data from a large area of southwestern New Mexico, and
she has concluded that there is no evidence of a sudden shift in site location in this
region at A.D. 550. I retumn to this issue in Chapter 6 because it may be important for
our understanding of increases in the importance of agriculture in the Mimbres Valley.
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The Classic Mimbres phase (A.D. 1000-1130) follows the Late Pithouse period
and is marked by a transition to pueblo architecture (Anyon er al. 1981; Minnis 1985;
Shafer 1995). Many large pueblos, most or all of which were built on top of Late
Pithouse period structures, are present along the floodplain in the Mimbres Valley
during this time, and there are also many smaller settlements both within the valley and
along tributary drainages (LeBlanc 1989; Minnis 1985; Nelson and LeBlanc 1986).
Following Gilman (1987), the shift to pueblo architecture is considered by most
researchers to represent a substantial increase in residential sedentariness and the degree
to which economic activities were organized logistically (sensu Binford 1980). Based
on apparent increases in the amount of energy invested in pit structure construction,
Diehl (1997) argues that such a trend towards increased sedentariness and logistical
organization began even earlier during the Late Pithouse period.

The nature of the transition between the Late Pithouse period and the Classic
Mimbres phase has been the subject of some debate. Anyon et al. (1981) argue that the
shift from pit structures to pueblos was abrupt. They contend that the small pueblos
previously attributed to the Mangas phase, a culture historical unit that had been used to
denote a long transitional period, were actually contemporaneous with the larger
pueblos in the Mimbres Valley and part of the same settiement system (though see
Lekson 1988, 1990; Nelson and Anyon 1996). Recent excavations at the NAN Ruin,
however, have indicated that the change may not have been so sudden. Shafer (1995)
has conducted careful excavations at this site that have revealed several stages of
architecture transitional between Three Circle phase pithouses and Classic Mimbres
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phase surface rooms. These evolving architectural forms occur in stratigraphic
succession and are bracketed by tree-ring, archacomagnetic and obsidian hydration
dates of A.D. 900-925 to 1008. Thus, whether or not this period of architectural
transition should be considered to be a distinct “phase”, there is evidence that it did last
about 100 years (Shafer 1995).

The end of the Classic Mimbres phase has also been the subject of much recent
study (e.g., Creel 1997a, 1999a; Nelson 1999; Shafer 1999), which is summarized by
Hegmon ez al. (1999). These authors propose the term Terminal Classic Mimbres to
apply to the period from A.D. 1130 to the late 1100s in the lower Mimbres Valley. This
period begins with the onset of several severe drought years in the A.D. 1130s, and it
appears that only sites in the southern half of the valley continue to be occupied after
this time, perhaps due to favorable hydrological conditions here (Creel 1996; see also
Creel 1999a; Hanson et al. 1994). Terminal Classic deposits are identified by the co-
occurrence of the Mimbres Black-on-white ceramics that define the Classic phase with
various pottery types that are widespread after the early 1100s throughout southern New
Mexico, southeastern Arizona, trans-Pecos Texas and northern Chihuahua.

The Late Pueblo period is divided into the Black Mountain (A.D. 1200-1300)
and CIiff (A.D. 1300-1450) phases (Creel 1997a, 1999a; Hegmon e? al. 1999; Nelson
and Anyon 1996; Nelson and LeBlanc 1986; Ravesloot 1979). This period witnesses
the disappearance of Mimbres Black-on-white ceramics and a change from the mostly
cobble masonry architecture of the Classic phase to mostly coursed adobe architecture.
During the Black Mountain phase, ceramic types that first appear in the Terminal
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Classic come to dominate assemblages in the Mimbres Valley, and Ramos Polychrome,
the distribution of which is centered around the site of Paquimé in Chihuahua, is present
as well. These types are also common in the more or less contemporary El Paso and
Animas phases in regions to the east and west of the Mimbres Valley, respectively.
Pottery types found at CIiff phase sites in the Mimbres Valley are those of the loosely
defined but widespread Salado phase of the borderlands region. Like Terminal Classic
occupations, Black Mountain phase settiements are restricted to the southem portion of
the Mimbres Valley. The three known CLiff phase settiements in the valley, on the
other hand, are all located in the upper valley, close to the Gila River drainage where
sites of this phase are abundant (e.g., Lekson 1992).

From the Early Pithouse period through the Classic Mimbres phase, changes in
material remains such as architecture and ceramics are gradual and cumulative, and all
researchers currently working in the area consider these developments to have occurred
within a single cultural lineage (e.g., Anyon et al. 1981; Anyon and LeBlanc 1984;
though see Haury 1986:452-456). This is not the case, however, for the Late Pueblo
period. The Black Mountain phase has often been interpreted as the result of an influx
of new people, perhaps with ties to populations in Chihuahua centered around Paquimé,
following the “collapse™ of Classic Mimbres society in the valley and a possible hiatus
in occupation (.., Anyon et al. 1981; Minnis 1985; Neison and LeBlanc 1986;
Ravesloot 1979). Creel (1997a, 1999a) has recently argued that there is evidence for
continuity in occupation between the Early and Late Pueblo periods (see also Hegmon
et al. 1998; Nelson and Anyon 1996), but this is the subject of much debate (¢.g., Shafer
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1999) that is not directly relevant to this dissertation. The close of the Cliff phase
marks the end of the occupation of the Mimbres Valley by puebloan peoples.

Human Population Estimates

The Mimbres Valley has provided some of the best information about long-term
trends in human demographics that is available from anywhere in the southwestern U.S.
or northwestern Mexico (Nelson ef al. 1994). Using data collected in an extensive
archacological survey, Blake er al. (1986; see also Lekson 1992) have estimated the
numbers of people who occupied the valley during the Early Pithouse through Late
Pueblo periods (Table 2.2). These numbers are based on estimates of the total floor
area of pithouses and pueblo rooms within the valley per time period, taking into
account the different lengths of time represented by each period.

This approach is problematic, of course, because converting floor area into
numbers of people requires making several assumptions that cannot be tested
independently with archaeological data (¢.g., Ramenofsky 1987, see also Cameron
1990; Nelson ez al. 1994). A more conservative approach would be simply to treat the
floor area estimates themselves as a proxy measure of population size, which should be
accmateonanordinalsmleslmg:sdlediﬂ'mbetweenﬁme})eﬁodsm
sufficiently large (Ramenofsky 1987).

Table 2.2 shows the general trend in human population that can be reconstructed
in this manner. Floor area estimates start low in the Early Pithouse period, rise to a
peak in the Classic Mimbres phase, and then decline again through the Cliff phase.
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Table 2.2. Floor area and human population estimates for the Mimbres Valley (from
Blake et al. 1986:tables 10 and 12).

Time-Standardized Mean Absolute Human

Time Period Floor Area Estimate®  Population Estimate®
CIiff Phase 2280 m° 216
Black Mountain Phase 9,851 m® 961
Classic Mimbres Phase 40,203 m* 4168
Late Pithouse Period 3,936 m® 1887
Early Pithouse Period 2,718 m* 537

a. This is the estimated total room floor area within the valley per time period, standardized for the
number of calendar years represented by each period. Blake ef al. (1986) use time spans of 125 and 75
years, respectively, for the Black Mountain and CIiff phases, but substituting time spans of 100 and 150
years (see Table 2.1) does not alter the rank order of the time periods.

b. These values were calculated by averaging the “initial™, “mid-period” and “final” population estimates
presented by Blake et al. (1986:table 12) for each time period.

There are rather large differences in estimated floor area between consecutive time
periods, and the Classic Mimbres phase estimate is more than four times greater than
the next largest estimate. Much of the difference between the Late Pithouse period and
Classic Mimbres phase is likely due to the fact that pithouses are more difficult to find
on survey than are pueblos, but the Classic Mimbres phase floor area estimate is over
ten times that of the Late Pithouse period, and the differential visibility of pithouses and
pueblos probably cannot account for all of this difference. There thus seems to be a
clear pattern of population growth followed by decline here, with the largest human
population present during the Classic Mimbres phase.
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Previous Research on Increases in the Importance of Agriculture

As I noted above, domesticated crops were grown in at least parts of what is
today the southwestern U.S. and northwestern Mexico for well over a thousand years
prior to the pithouse and pueblo time periods that I am studying in the Mimbres Valley.
It appears, though, that significant increases in the importance of these crops occurred
in the valley during the span of time on which I focus. Several lines of evidence have
been used to document this trend of increasing agricultural importance (e.g., Diehl
1996; Hard 1986, 1990; Herrington 1979, 1982; Lancaster 1986; Minnis 1978, 1985,
1986; Nelson 1986; Nelson and LeBlanc 1986), the most compelling of which involve
settlement patterns, the grinding surface area of plant processing tools, and specialized
agricultural features such as irrigation canals, check dams and terraced fields. I ‘
consider this evidence in detail in Chapter 6, but I summarize it briefly now.

There may be two major changes in the distribution of settlements within the
Mimbres Valley that indicate an increase in the importance of agriculture. One occurs
around A.D. 1000 at the start of the Classic Mimbres phase when the Mimbres Valley
and many of its tributary drainages become “filled in” with settlements of various sizes.
This likely indicates that all irrigable land was put into agricuitural production during
this time, including land of limited productivity (e.g., LeBlanc 1989; Minnis 1985).
The appearance of specialized agricultural features also suggests a substantial increase
in the amount of labor invested in agricultural production after A.D. 1000 (Herrington
1979, 1982; Minnis 1985). Features like irrigation canals and reservoirs, check dams,
mdterncedﬁeldsmayhavegxuﬂyhnpmvedtheyieldsobninedﬁomﬁming,hu



19

they also certainly required considerable effort to construct and maintain. As best as the
age of these features can be determined, they appear to date solely to the Classic
Mimbres phase.

In addition, as I noted above, many researchers have argued that there was a
shift in the locations of residential sites from hilltops down to settings closer to the
floodplain between the Early and Late Pithouse periods. LeBlanc (1980, 1983, 1989,
1999) has suggested that Early Pithouse sites were built in hard to reach places due to a
need for defense, but there is little evidence independent of site location to support the
hypothesis that conflict was common in the region during this time (Linse 1999). If
such a shift in site location did happen, it is equally possible that it reflects a growing
reliance on agricuiture that led people to build their houses closer to their fields. |
consider the data relating to this potential early increase in the importance of agriculture
in Chapter 6.

Finally, based on engineering analyses and ethnographic studies, many
researchers have argued that, among farming groups, the size of the grinding surface
area of plant processing implements (manos and metates) should correlate positively
with the amount of time spent grinding crops (e.g., Hard 1986, 1990; Hard et al. 1996;
Lancaster 1986; Mauldin 1993). In the Mimbres region, a more or less continuously
increasing trend in the size of grinding stones has been documented from the Early
Pithouse through Late Pueblo periods (e.g., Diehl 1996; Hard 1990; Lancaster 1986).

Macrobotanical and palynological data demonstrate that domesticates were
present in the Mimbres Valley throughout this span of time, but these data do not
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indicate such a dramatic increase in the use of these resources as is suggested by other
types of evidence (Diehl 1996; Minnis 1985, 1986; Nelson and LeBlanc 1986). This is
perhaps not surprising, given the difficulties inherent in quantifying past subsistence
practices through botanical remains (e.g., Diechl 1996; Hard et al. 1996; Minnis 1985).
Only limited analysis of stable carbon isotopes in human bone has been performed in
the Mimbres Valley, and this has provided no information on temporal changes in diet
due to poor bone collagen preservation (Holliday 1996; see also Hard et al. 1996).

It is unclear whether new varieties of domesticates that might have increased the
yields obtained from farming appeared in the Mimbres Valley during the time period I
am studying. Diehl (1996; see also Adams 1999) has suggested that Maiz de Ocho, a
flour variety of maize that likely provided a higher caloric return rate than earlier
varieties (¢.g., Adams 1999; see also Barlow 1997), was introduced to the Mogollon
region during the Late Pithouse period. As I discuss in Chapter 7, however, variety-
level identifications of maize are not available for the Mimbres Valley (Paul Minnis,
personal communication 1999), and it is possible that Maiz de Ocho was present in the

region well before the span of time that I am considering (e.g., Upham et al. 1987).

Previous Research on Human Impacts on Large Mammal Populatioas

A few researchers working in the Mimbres region have addressed the issue of
human impacts on large mammal populations, and they have done so based on analyses
of temporal changes in the relative abundance of large mammal taxa in archacofaunal
assemblages (see summaries in Cannon 2000; Sanchez 1996). The first to do this were
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authors associated with the Mimbres Foundation research group (e.g., Anyon and
LeBlanc 1984; LeBlanc 1989; Nelson and LeBlanc 1986; Powell 1977; Powell and
Langenwalter 1977).

Nelson and LeBlanc (1986:table 13.4), for example, provided large mammal
relative abundance values for faunal samples attributed to the Late Pithouse, Classic
Mimbres, and Cliff phase time periods. Recognizing that there is substantial biotic
variability within the valley, they considered sites in the more mesic upper valley and
sites in the more xeric middle valley separately (they presented no data from sites in the
driest lower part of the valley). They found that large mammal relative abundance
declined between the Late Pithouse and Classic Mimbres time periods in both the
middle and the upper parts of the valley, and that it then rebounded in both areas during
the Cliff phase to levels even higher than those of the Late Pithouse period. Noting a
negative correlation through time between large mammal relative abundance and human
population size (see Table 2.2), they argued that larger human communities reduced the
size of large mammal populations in the valley during the Classic Mimbres phase.

Sanchez (1996) has also examined temporal trends in large mammal relative
abundance at sites in the Mimbres Valley. She considered only the Late Pithouse
period and the Classic Mimbres phase, but she included faunal assemblages from a
greater number of sites in her analysis than did Nelson and LeBlanc (1986). Among
individual sites, Sanchez found statistically significant differences between the Late
Pithouse period and Classic Mimbres phase only at the NAN Ruin and at Old Town.
However, while she found that large mammal relative abundance declined in the Classic



phase at the middle valley NAN Ruin site, she found that it increased at the lower
valley site of Old Town. In an analysis of “site clusters” from the upper and middle
parts of the valley that is similar to the analysis presented by Nelson and LeBlanc
(1986), she found that artiodactyl relative abundance declined in the Classic phase in
both areas, though not significantly. Sanchez thus concluded, contrary to the Mimbres
Foundation researchers, that there is no evidence of a valley-wide decline in large
mammal relative abundance between the Late Pithouse period and the Classic Mimbres
phase (see also Shaffer 1991).

I have suggested elsewhere, however, that the differences between the
conclusions reached by Sanchez (1996) and those of earlier authors likely stem from a
failure to completely separate spatial variability from temporal variability, as well as
from an incomplete theoretical consideration of the relation between resource
depression and archacofaunal relative abundance (Cannon 2000). I argued that when
these and other factors are taken into account, previously published faunal data support
the hypothesis that depression of large mammal resources occurred in the Mimbres
region, though I also noted that additional research was necessary in order to make a
more compelling case. This dissertation represents an attempt to carry out that
additional research, and the results presented here generally support my earlier
conclusions, though some of the details of those conclusions must now be modified.



Chapter 3. Theoretical Models and Archaeological Predictions

In this chapter I discuss the theoretical models that I use to guide the analyses
that follow in this study. I first consider the models employed in earlier archacofaunal
resource depression analyses, and I then present a model of central place forager prey
selection and field processing that incorporates several factors previously treated using
separate models. This model, which is designed pnmmlywnhmhaeologml
applications in mind, is used to develop expectations about the patterns that should be
observed in faunal assemblages from the Mimbres Valley if depression of large
mammal resources occurred here.

In the second part of this chapter I discuss the model that I use to derive
predictions about the amount of time that should be allocated to farming as opposed to
foraging for wild resources depending on the net caloric retums provided by each of
these activities. This model clarifies the reasons why people might begin to spend more
time farming, and it provides a framework for evaluating whether increases in the
importance of agriculture such as those we see in the Mimbres Valley are truly
instances of intensification resulting from declines in wild resource foraging efficiency.

The models discussed in this chapter are based on well-known models from
foraging theory (e.g., Stephens and Krebs 1986), which is part of the larger field of
study known as evolutionary ecology or behavioral ecology (e.g, Krebs and Davies
1997; Smith and Winterhalder 1992; Winterhalder and Smith 2000). The fundamentals
of this approach, as well as the advantages that it provides and its potential
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shortcomings, have been addressed in detail by many authors (e.g., Bettinger and
Richerson 1996; Boone and Smith 1998; Broughton and O’Connell 1999; Grayson and
Cannon 1999; Gremillion 1996; Haccou and van der Steen 1992; Krebs and Davies
1997; O’Connell 1995; O’Connell e al.1982; E. Smith 1991; Smith and Winterhalder
1992; Stephens and Krebs 1986; Winterhalder and Goland 1997; Winterhalder and
Smith 2000). Because so much has already been written about these issues I do not
discuss them here, but I do deal with specific problems that arise in the application of

the models that I am using when it is necessary to do so.

Resource Depression and Ceatral Place Foraging

Many archaeologists have attempted to document cases of exploitation resource
depression, or reductions in the prey capture rates of human foragers due to their own
harvesting of those prey, through analyses of vertebrate archacofaunal assemblages, and
some have aiso explored the effects of the resulting declines in foraging efficiency upon
the people who experienced them (e.g., Anyon and LeBlanc 1984; Bayham 1982;
Broughton 1994a, 1994b, 1997, 1999; Cannon 2000; Grayson 1991; Hildebrandt and
Jones 1992; Janetski 1997; Nagaoka 2000; Szuter and Bayham 1989; also see Grayson
and Cannon 1999). The main line of evidence that has been used in each of these
studies to infer that resource depression occurred is a reduction over time in the
abundance of larger-bodied taxa relative to smaller-bodied ones. This approach was
pioneered by Bayham (1979, 1982; Szuter and Bayham 1989) and has been further
developed by Broughton (1994a, 1994b, 1997, 1999).
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Most of these studies draw explicitly on the prey model — also known as the
prey choice or diet breadth model — from foraging theory (e.g., Stephens and Krebs
1986; Kaplan and Hill 1992). The prey model shows that, given certain assumptions
(see Broughton 1994a, 1997; E. Smith 1991; Stephens and Krebs 1986), the most
energy-cfficient foraging strategy is to pursue resources with higher post-encounter
caloric return rates whenever they are encountered, and to pursue lower return resources
only when higher return resources are encountered relatively infrequently.

Since post-encounter return rate is positively correlated with body size for most
vertebrate prey, it is argued that, if energetic retums were important as a decision-
making currency among a group of foragers, larger-bodied taxa should have been
pursued by those foragers whenever they were encountered (Bayham 1979; Broughton
1994a, 1994b, 1997, 1999; Szuter and Bayham 1989). From this it follows that declines
over time in the relative abundances of larger taxa in archaeological assemblages would
indicate decreased rates of encounter with them (Broughton and Grayson 1993).
Assuming that other causes of reduced encounter rates such as climate change can be
ruled out (see Grayson and Cannon 1999), these declines in archaeological relative
abundance would indicate that people experienced resource depression. In addition,
because the resources whose availability was reduced provided high return rates, these
declines in relative abundance would also indicate reductions in foraging efficiency.

Foraging theory models, however, make very specific assumptions about the
real-world cases to which they are applicable, and using them in situstions in which
their assumptions are not met does not necessarily provide a test of any hypotheses
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derived from them (e.g., Haccou and van der Steen 1992; Stephens and Krebs 1986).
There are several assumptions of the prey model that are probably not met in most
archaeological situations, thus the use of this model alone will usually be inappropriate.

One assumption of the prey model that is not likely to be met in many
archaeological cases is that the probability of encountering any prey type is independent
of previous encounters with it or with any other prey type. This “fine-grained search
assumption” will be violated when individuals of a given prey type have a better than
random chance of being found close to one another within certain areas of a habitat: that
is, when prey exhibit “patchy”, or heterogeneous, distributions (e.g., Broughton 1994a;
E. Smith 1991:206-207, 228). In such instances the prey model applies to a forager
while foraging in a homogeneous resource patch, but an additional model is required to
address the issue of which patches to exploit in the first place (e.g., E. Smith 1991).

Another assumption of the prey model that will be violated in many cases
involving human foragers stems from the fact that people often hunt from a central
place to which they return with their prey. The prey model assumes that a forager
travels through a habitat consuming prey as it goes, so that the cost of transporting
resources can be assumed to be zero (Orians and Pearson 1979). In cases of central
place foraging, however, substantial costs may be incurred in traveling between the
central place and the point of capture, and these must be taken into account.

Faunal assemblages from most archaeological sites are likely to have been
deposited over long periods of time by multiple individuals who hunted in a variety of
resource patches (e.g., Broughton 1994a; Broughton and Grayson 1993). Because of
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this, the fine-grained search assumption of the prey model will be violated unless the
model is applied only to sets of taxa that could have been collected within a single patch
(E. Smith 1991:206-207, 228). Some archaeologists have recognized this and have
dealt with the nested decisions of patch choice and prey choice by using models
designed to address each decision independently (e.g., Broughton 1999; Nagaoka 2000).

Specifically, these researchers have first divided their study areas into patches:
for example, a coastal setting might be divided into a marine resource patch and a
terrestrial resource patch'. They have then used the prey model to address the question
of which prey to pursue within a patch, the answer to which depends on the abundances
of high-return prey within that patch, and a patch choice model (based on the marginal
value theorem; see Chamov 1976) to address the question of how much time to spend
foraging in each patch, the answer to which depends on the rate of energetic gain
obtained from each patch per unit of time spent foraging within it and the amount of
time that it takes to travel between patches.

This is entirely appropriate, but because separate models are used to address
what are conceptualized as separate decisions, it is difficult with this approach to
determine what the combined effects of prey choice and patch choice will be on overall
foraging efficiency. For central place foragers, patch choice will affect overall foraging

' In archaeology, of course, it is possible to do this only in situations in which each prey type can be
found exclusively in a single kind of patch (Broughton 1994a; Nagaoks 2000). In an island setting, for
example, pelagic fishes will not be found in the forest and large flightless birds will not be found out at
sea. In other sentings, however, a single prey type might be present in several patches. In western North
America, for example, jackrabbits and deer can be found in both woodland and grassland habitats, though
they will occur in different frequencies in each type of hebitat, and it will not usually be possibie o
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efficiency because different patches will be located at varying distances from the central
place and will thus entail varying costs in terms of travel and transport time. When
scparate models are used to address the issues of prey choice and patch choice,
however, it is not easy to integrate transport costs, prey encounter rates, and prey post-
encounter retumn rates into a single theoretical measure of foraging efficiency.

As a potential solution to this problem, I have argued (Cannon 2000) that a more
appropriate foraging theory mode! for use in most archaeological situations is Orians
and Pearson’s (1979) model of patch choice for central place foragers (Figure 3.1).

This model assumes a habitat that consists of some number of intemally homogeneous
resource patches located at varying distances from a central place, and it asks which of
the available patches will maximize the rate of energy delivery to the central place. The
decision variable in this model is which patch to exploit, but the solution to this decision
depends on the time that it takes to travel to each patch and the energetic gain function
provided by each patch, which depends in tum on the abundances and post-encounter
return rates of the various prey types found within each patch. Thus, this model allows
direct analysis of the combined effects on foraging efficiency of both transport costs
and the availability of different prey types within patches.

I do not go into the details of the central place forager patch choice model here
because | have done so elsewhere (Cannon 2000). I do briefly mention, however, that
this model has one implication for archaeological resource depression analyses that is
difficult to derive using the models employed previously in such studies. Like the
standard prey model, the central place forager model can be used to show that declines
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Figure 3.1. The patch choice mode! for central place foragers, after Orians and Pearson
(1979).

A. For any patch i, Ty is the round-trip travel time to the patch and C’; is the gain
function of the patch, which describes the expected energetic return from that patch per
unit search time. Search time begins once the patch is entered. Gain functions are
assumed to be negatively accelerated, which is to say that marginal energetic return
diminishes as search time increases. Energetic return per total time (travel time plus
search time) is maximized for any patch by foraging in that patch until time T ey, Which
is given by a line tangential to the gain function beginning at the origin of the graph.
Patches with higher densities of high-retum resources will, as a generalization, have
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Figure 3.1 captions, continued.

B. The patch that provides the highest overall rate of energy delivery to the central
place is the one that produces the steepest line between the origin and a point tangential
to its gain function. Patch 2 is the delivery rate-maximizing patch for this hypothetical
set of four patches.

C. As the maximum profitability of the patch that initially provides the highest delivery
rate declines due to long-term harvest within it, the delivery rate that it provides may
fall below the delivery rates provided by other patches. Switching to a patch that is
located further away but which has a higher density of high-return prey types (patch 4
in this hypothetical case) will result in an increased archaeological relative abundance
of high-return prey types, though overall foraging efficiency will be lower due to
increased travel costs.

D. Sustained harvest in all of the patches within the foraging radius of a settlement may
lead to long-term depression within all of those patches. Such a situation will result in
declining archaeological relative abundances of high-return prey types.
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over time in the proportions of high-return prey types in archaeological assemblages
should always indicate that resource depression occurred (provided that potential
confounding factors are controlled for). The central place forager model also shows,
however, that in some cases resource depression may lead to increases over time in the
proportion of high-return resources taken. This is because resource depression in
nearby patches might lead a delivery rate-maximizing forager to make greater use of
more distant patches in which high-retum prey are encountered more frequently.
Overall foraging efficiency will decline in such cases due to increased travel costs, but
this could easily be mistaken for an increase in foraging efficiency resulting from
increased rates of encounter with high-return prey items unless additional analyses are
conducted to evaluate whether changes in transport distance occurred (e.g., Broughton
1999; Nagaoka 2000; Rogers and Broughton 2001). .

Some archaeologists have recognized, of course, that resource depression in
close patches might lead to greater use of distant patches in which high-return resources
are more abundant (¢.g., Broughton 1999; Speth and Scott 1989; Szuter and Bayham
1989). The central place forager model makes it easy to see what effects this will have
on overall foraging efficiency because this model incorporates transport costs into its
measure of efficiency. The approach taken in previous studies, however, in which
foraging efficiency is measured using only prey selectivity, does not facilitate an
appraisal of the effects on overall efficiency of an increase in the use of distant patches.

Despite the advantages that the central place forager patch choice model
provides, there is one factor that is likely to be extremely important in cases of central
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place foraging that it does not explicitly take into account. Foragers may often be able
to increase their rate of energy delivery to a central place by processing resources at
their location of acquisition in such a way that parts of low caloric “utility” are left
behind (e.g., Binford 1978; Perkins and Daly 1968; Thomas and Mayer 1983; White
1954). Metcalfe and Barlow (1992; see also Bettinger et al. 1997) have developed a
theoretical model of the tradeoff between transport costs and field processing costs that
is central to this issue, and the implications of this model have been explored using both
ethnographic and archaeological data (e.g., Barlow and Metcalfe 1996; Bettinger e? al.
1997; Bird and Bliege Bird 1997; see also O’Connell et al. 1988, 1990).

One of the main points to be drawn from this work is that an efficiency-minded
forager should spend more time processing resources in the field as the transport
distance back to the central place increases. In turn, this relation between transport
distance and optimal field processing time has been used by archaeologists to draw
inferences about changes in transport distance and patch use based on the abundances of
different parts of vertebrate prey carcasses recovered at residential sites (e.g., Broughton
1999; Nagaoka 2000; Rogers and Broughton 2001; also see Rogers 2000). The logic
behind doing so is simple. If a hunter spends more time processing a carcass in the
field, then more parts of low food value should be removed from the load that is taken
home so that the total utility of the load, measured in calories per unit of weight, is
increased. If more time is spent processing a carcass in the field at greater transport
distances, then the proportion of high food value parts taken home should also increase
at greater transport distances.
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It is possible to combine a model of field processing like the one developed by
Metcalfe and Barlow (1992) with a model of central place forager prey choice similar to
the patch choice model presented by Orians and Pearson (1979), and I do so next. The
model that | present here enables exploration of the combined effects of prey selection,
transport distance and field processing on overall foraging efficiency. This model can
also be used to develop predictions about the patterns that should be observed in
archacofaunal assemblages deposited over spans of time during which resource
depression was occurring, and I do this for the Mimbres Valley case below.

The Central Place Forager Prey Choice Model

Like the Orians and Pearson (1979) patch choice model, the model presented
here assumes that the goal of a central place forager is to maximize his or her “delivery
rate”, or the amount of energy taken back to the central place per unit of foraging time.
The decision that is modeled here is slightly different, however: rather than “what patch
should I forage in on my next foraging trip?”, the decision is, “what prey type should I
bring back on my next foraging trip?”

The delivery rate in this model is essentially a measure of foraging efficiency, or
the amount of energy obtained per unit of time spent foraging. As I illustrate below,
this rate is determined by the abundances of prey, by travel time, by the post-encounter
return rates of prey, and by the amount of time spent processing prey in the field. Asa
result, all of these variables are incorporated into the measure of foraging efficiency that
the model provides.



I first present the basic elements of the model and then discuss them in more
detail. My presentation is geared towards the mammal resources that I consider in my
analysis of Mimbres Valley faunal assemblages: large-bodied artiodactyls like deer
(Odocoileus spp.) and pronghom (4ntilocapra americana) and small-bodied leporids
like jackrabbits (Lepus spp.) and cottontails (Sylvilagus spp.). It should require little
modification, however, for the model to be applicable to other kinds of resources.

There are four characteristics of resources that are important in the model: (1)
the amount of calories provided by a prey item, (2) the weight of a prey item, (3) the
time that it takes to encounter a prey item, “handle” it, and transport it back home, and
(4) the manner in which the utility of a load of a given prey type can be increased
through field processing®. Central to this model is the assumption that there is a
maximum load size, measured in terms of weight, that a forager will transport back
home (e.g., Zeanah 2000). The variables in the model and the relations between them
are depicted graphically in Figure 3.2, and these variables are defined as follows:

R; = the delivery rate provided by a unit of the ith prey type, or the amount of
nutritional energy taken home per unit of foraging time when an item of
this prey type is harvested.

Ei=Men@ofalM,mmeavmymmtofmerymuMinaloadof
prey type i that is transported home from the place where it is acquired
and processed; I use this term interchangeably with the term utility®.

e; = the average amount of energy contained in one complete unit of prey type i.

’[methctenns“pmytype”mdwnem”stheymmedinﬁ.Smi&(l”lzzmwthemdel
presented here requires slight modification of the definition of a prey type: & prey item is a single unit of
harvest, and a prey type is defined by the varisbles e, m,, and c; and by the processing function E(p,).

? As used here, “energy” is similar 1o the concept of “utility” employed in previous field processing

models (¢.g., Bettinger e1 ol. 1997; Metcalfe and Barlow 1992), but it is expressed in units of energy (¢.g.,
kilocalories) rather than in units of energy per unit of weight or volume (e.g., kcal/kg or keal/l).
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m; = the average weight of one complete unit of prey type i.

.;;=searchanduanspontime,ortheaverageammmtoftimethatitukestoﬁnd
a unit of prey type i once search has begun plus the average amount of
time that it takes to transport a load of that prey type home.

h; = handling time, or the average amount of time that it takes to pursue and
obtain a unit of prey type i following encounter plus any additional time
that is required to initially prepare the prey item for transport.

¢; = capture time, which equals s; + A;.

Pp:i= processing time, or the amount of time spent processing a load of prey type i
in order to increase its utility after any initial processing necessary to
prepare it for transport (i.e., “handling”) has been completed.

T; = total foraging time, which equals ¢; + p;.

Lmax = the weight of the heaviest load of food that a forager or group of foragers
will transport home.
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Figure 3.2. The central place forager prey choice model. Prey type 1 is a “small” prey
type (m; < Lmax), and prey type 2 is a “large” prey type (m; > Lug:). See text for details.
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Regarding the assumption of a maximum load size (Lmay), it is obvious that
some resources — large mammals, for example — come in packages that are too heavy to
be carried by a single person or perhaps even by several people. Foragers who harvest
such prey items will thus have to make decisions about which parts of them to take
home and which to leave behind. The model presented here is an attempt to integrate
this kind of decision into a more general model of prey selection®.

The maximum load size in this model should not be thought of as the heaviest
load that a forager is physically capable of carrying, but rather as the heaviest load that
a forager typically carries. It is not necessary to know the exact value of the maximum
load size in order to make use of the model. Archaeological predictions derived from
the model can be tested qualitatively — that is, based simply on directional tendencies in
resource choice (see Kaplan and Hill 1992) - if it can be assumed that L, remained
relatively constant over time®, and if assumptions can be made about whether the
package sizes of important resources fell above or below Lgg.®.

* In Appendix A, I also discuss the issue of field processing prey items that are smaller than the maximum
load size when several of these items are encountered sequentially during a foraging trip.

* More exactly, since different individual foragers may well have had different L, values, and since
different numbers of people may have been involved in different foraging trips, it must be assumed that
the distribution of Lue values across foraging trips did not change substantially over time.

°hhismodelofopﬁmdmhaﬁmfwmdpheemmaow)mlmimmhd
weight of 30 kg. O’Connell ez al. (1988; see also O’Connell e7 al. 1990) found thet Hadza foragers in
East Africa usually carry loads of meat that average 10 to 20 kg per person, though when they kill or
scavenge the carcasses of giraffes (which weigh more than twice as much as the next largest prey species
regularly taken), loads might weigh as much as 45 kg per person. For plant resources, Bettinger ef al.
(1997) have analyzed ethnographically collected baskets from California, and they suggest that the
average load size transported on daily “residential” foraging trips was spproximately 15 kg, while the
average load size carried on longer distance “logistical” foraging trips was approximately 36 kg (see also
Barlow et al. 1993). Even if the largest value of 45 kg were used a3 an estimate of maximum load size
for Mimbres Valley hunters, most individuals of the artiodactyl species that are the subject of this study
would fall sbove this value (see weights in Chapman and Feldhamer 1982, for example).
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This model does not assume that there is a minimum load size that a forager will
transport home. As I show in Appendix A, in some situations involving prey types that
come in package sizes smaller than L., the most efficient strategy may be to return
home before a load of size Ly is obtained. I assume here that L, remains constant
regardless of the distance over which resources must be transported.

Because this model assumes that there is a maximum load size that a forager
will transport home, prey types can be divided into two classes that I will call “small”
and “large”. Small prey types are those for which the weight of a complete prey item is
less than or equal to the maximum load size (i.e., m; < Lyex), and large prey types are
those for which the weight of a complete prey item is greater than the maximum load
size (i.e., m; > Lyay).

I discuss small prey types first, and in order to develop the model I make the
unrealistic assumption that only one unit of a small prey type will be harvested per
foraging trip. In other words, I assume that a forager will return home as soon as the
first prey item is captured and “handled”, even if that item is small enough that
additional items might easily be collected and transported home on the same trip. In
Appendix A, I explore the implications of relaxing this assumption, and I show that the
predictions derived from the central place forager model remain intact for realistic cases
involving multiple small prey items harvested sequentially during a foraging trip.

Prey type 1 in Figure 3.2 is an example of a small prey type that is harvested
singly. When a central place forager leaves home to forage, a certain amount of time

will pass before a unit of prey type 1 is encountered. The average amount of this
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“search” time is included in the variable ), and I envision this to be search time
averaged over a relatively short period, perhaps on the order of days or weeks. The
average amount of time that it takes to encounter a unit of a given prey type might vary
for many reasons, but the abundance of that prey type on the landscape, or at least its
abundance in areas close to a forager’s central place, should be especially important.

This model makes no specific assumptions about such issues as whether search
time consists of time spent traveling to a distant location to harvest prey or whether it
consists of time spent searching or waiting for prey close to home. However, in
addition to search time, the average amount of return trip “transport” time for a prey
type is also included in the variable s;. Thus, if a forager does travel a long distance to
harvest prey type i, s; will be greater than it would be if the resource were obtained
closer to the central place.

This model also makes no specific assumptions about the distribution of prey on
the landscape. It does not assume that all prey types are searched for simultaneously, as
the standard prey model does, so it entails no “fine-grained search assumption”. Search
time is treated as a distinctive characteristic of each individual prey type and is not
distributed equaily among all prey types. Likewise, the model does not necessarily
assume the existence of discrete resource patches, although it is compatible with them.

If a forager decides to pursue a prey item once it is encountered, “handling” time
(h:) begins. For now, I use the term handling time in a manner similar to its usual usage
in foraging theory (¢.g., Stephens and Krebs 1986:13-24), and I consider it to include
time spent pursuing, capturing, and preparing a prey item for transport. If a prey item is
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smaller than the maximum load size, and if only one such prey item is acquired per
foraging trip, then it is relatively straightforward to calculate the delivery rate because
processing time, as defined in this model, can be disregarded. It makes no sense for a
delivery rate-maximizing forager to “process” such a prey item after “handling” it
because any time spent doing so cannot increase the amount of energy taken home; it
can only lower the delivery rate by increasing the amount of time spent in the field. As
I discuss below, however, this is not the case for large prey types’.

For a small prey item that is acquired singly, the delivery rate is simply the
amount of energy provided by that prey item (e;) per total amount of time spent
foraging. In this case total foraging time is just “capture” time (c;, which equals s; + h;),
and the delivery rate for a unit of prey type i is given by the equation:

Ri=ejc;. (eq. 1)
This rate can also be represented by a line that begins at the origin and then passes
through the point defined by c; on the time axis and ¢; on the energy axis; the steeper the
slope of this line, the higher the delivery rate.

I now turn to large prey types, an example of which is provided by prey type 2
in Figure 3.2. The concepts of search and transport time and handling time apply to
these prey types just as they do to small prey types. With large prey types, however, the
issue of processing time becomes important.

7 As I discuss in Appendix A, in-field processing may also increase the delivery rates provided by small
prey types when a forager can harvest more than one of them per trip.
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If the weight of a single unit of a prey type is greater than the heaviest load that
a forager will transport (i.e., if m; > L), then some processing must be done in the
field in order to reduce the weight of the prey item to the maximum load size. Adult
male mule deer, for example, can weigh over 150 kg, which is far too heavy for a single
person to carry. Thus, when one of these animals is killed, some preparation of the
carcass will have to be done before any of it can be taken home, and even if several
people are available to transport the carcass, some butchery is required to divide up the
load". In terms of the model presented here, the time that it takes to carry out such
processing is considered to be “handling” time, rather than “processing” time.

However, it may be possible to increase the utility of a load by spending
additional time processing the prey item beyond the minimum amount of time required
initially to prepare it for transport. Consider, for example, two loads of equal weight:
one consists of two complete deer hind limbs and the other consists of a section of ribs
plus two hind limbs with the phalanges and metatarsals removed. Because phalanges
and metatarsals are lower in caloric value than ribs (see Metcalfe and Jones 1988:table
3), less of the weight in the second load will be taken up by parts of low caloric value,
and the utility of this load will be higher than that of the first load. On the other hand, it
will also take longer to prepare the second load because time must be spent removing
the section of ribs from the carcass and disarticulating the metatarsals from the tibiase.

$ Large-bodied vertebrates, of course, are not the only kinds of resources that might fall into this class of
prey types. For example, if individuals of a smaller-bodied vertebrate taxon are encountered and
harvested simultaneously, then the entire group of harvested individuals becomes the relevant prey item
(e.8-» Madsen and Schmitt 1998), and such aggregate prey items might also exceed L. In cases like this
foragers will have 1o do one or both of two things: leave some of the individuals that are collected behind,
or process at least some of them 30 thet a load of the maximum size is obtained (also see Appendix A).
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In the model presented here, any such “extra” time spent processing a load in order to
increase its utility is considered to be “processing” time rather than “handling” time.

More generally, for any prey type for which a prey item consists of parts that
vary in caloric content per unit of weight, the way in which the utility of a load of that
prey type changes with processing time can be described by a “processing function™. I
denote this function as £(p;) because a processing function will be specific to the ith
prey type. In Figure 3.2 the processing function for prey type 2 is represented by the
curve labeled Ex(p2), and Figure 3.3 is a more detailed depiction of such a function.

If a prey item weighs more than the maximum load size, then that item will
provide no transportable utility to a forager until handling is complete because it is only
at this point — when a load of size Ly, is produced — that any of the item can be carried
home. In Figure 3.3, the utility of a prey item after handling is denoted as Eq;. If the
utility of a load can be increased further through processing, then this can be described
by a processing function, E{p;). Eventually, however, a point should be reached at
which processing no longer increases the utility of a load (utility may even decline with
further processing), and the utility of the load at this point is designated Egpgy:.

Many prey types should possess processing functions that take the shape of a
diminishing returns curve, as shown in Figure 3.3 (see Metcalfe and Barlow 1992).
Barlow and Metcalfe (1996) and Bettinger ez al. (1997) have shown that the processing

functions for at least some plant resources approximate diminishing returns curves, but

® This is similar to the “utility function”™ of Metcalfe and Barlow (1992), but | have changed the name t0
distinguish this function, which describes field processing, from the overall energy delivery rate in the
model that | present here (R), which could also be considered to be a “utility function”.
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Figure 3.3. Hypothetical processing function for vertebrate prey for which m; > Lye,.
Handling time is the time it takes to reduce load size to the maximum load size (Lns); 3
prey item provides no practical utility until this point is reached, and the utility of a load
at this point is designated as Eq;. Processing time is any additional time spent increasing
the utility of the load, and the way that utility changes with processing time is described
by the function E{(p;). A point should eventually be reached at which the utility of a
load can no longer be increased; the utility of a load at this point is designated as Epgy:.

data are not currently available to determine empirically whether this is the case for
vertcbrate resources'®. However, Metcalfe and Barlow (1992:350-351) present a logical
argument as to why the processing functions for certain resources will resemble
diminishing returns curves, and their argument probably applies to vertebrate prey.

' Presently available measures of vertebrate body part “utility” (e.g., Binford 1978; Lyman et al. 1992;
Metcalfe and Jones 1988) include no information about the time required to remove various parts, or
various combinations of parts, from a carcass. Thus, though useful for some purposes, these measures
cannot be used to determine processing functions for vertebrate resources (cf. Metcalfe and Jones 1988).
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These authors first characterize some kinds of resources as “structured” and
others as “unstructured”. A structured resource is one for which the morphology of the
prey item determines the order in which processing steps must be undertaken; for
example, a pinyon nut must first be removed from the cone before the hull can be
removed from the nut (e.g., Barlow and Metcalfe 1996). For an unstructured resource,
on the other hand, a forager can choose the order in which to undertake processing
steps. When processing a resource of this sort, Metcalfe and Barlow argue, a forager
should first take whatever processing step results in the greatest increase in load utility
per unit of processing time, then take the step that results in the next greatest increase in
load utility per unit of processing time, and so on. This will be the strategy that
produces the load of the highest utility for any given amount of processing time, and the
processing function that results from such a strategy will take the shape of a diminishing
retums curve.

Vertebrate resources are partially structured - for example, the scapula and fore
limbs of a mammal must be removed before all of the ribs can easily be removed from
the vertebrae — but they are also partially unstructured — a fore limb can be removed
before a hind limb, for example, and vice versa. In fact, there is probably a nearly
infinite number of combinations of body parts that a forager could remove from a
vertebrate carcass and transport home (Rogers [2000] calls such combinations
“configurations™), and there is certainly a large number of different ways in which the
removal of various body parts might be ordered. Thus, there should be sufficient
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flexibility in the way in which a vertebrate carcass can be processed to allow processing
functions for this kind of resource to approximate diminishing returns curves.

I assume here that this is the case. Regarding the handling time/processing time
distinction that the central place forager model makes, I assume that the initial handling
stages of vertebrate carcass preparation (/;) will be carried out in such a way that a load
of 8ize Lumgx Will be produced in the most efficient manner possible, meaning that
whichever processing steps produce a load of the highest utility per unit of processing
time will be carried out first during these initial stages. For many vertebrate resources,
however, it should be possible to further increase the utility of a load with additional
processing time (p;). I assume that this additional processing will be performed in the
manner in which Metcalfe and Barlow (1992) argue that it should be carried out when
an unstructured resource is being processed. This will result in processing functions for
vertebrate prey that take the shape of diminishing returns curves.

If the processing function of a large prey item does approximate a diminishing
returns curve, then the highest delivery rate obtainable from that prey item can be
calculated as shown in Figure 3.2. In solving for this highest delivery rate, the optimal
amount of time to spend processing the item after handling is also necessarily
determined. It can be seen graphically that the highest delivery rate that can be obtained
for prey type 2 in Figure 3.2 is defined by a line beginning at the origin that is tangential
to the processing function, and I demonstrate this mathematically in Appendix A. This
line also gives the optimal amount of processing time, which I denote as p*; in Figure
3.2 or more generally as p*;. For any amount of processing time greater than or less
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than p*;, the delivery rate will be lower than the delivery rate obtained when p*; units of
time are spent processing. The maximum delivery rate provided by a large resource can
be described by the equation:

R*=E{p*)T* (eq.2)

where T‘[ =¢c;i+ p‘,. (eq. 3)

To explore the effects that transport distance will have on the optimal processing
time and the overall delivery rate, consider Figure 3.4. Two prey types with identical
handling times and processing functions are depicted here, and the only way in which
these two prey types differ is in search and transport time: s, is considerably lower than
s2. This would be the case, for example, if prey type 2 could only be found in areas
more distant from the central place, so that more time were required to transport a unit
of this prey type home. It is apparent that the highest delivery rate that prey type 1 can
provide is much greater than the highest delivery rate that could be obtained from prey
type 2. In addition, however, note that the optimal amount of time to spend processing
prey type 1 — that is, the amount of processing time that results in the highest delivery
rate — is much lower than the optimal amount of processing time for prey type 2.

This result is consistent with the prediction that can be drawn from the model
presented by Metcalfe and Barlow (1992; see also Bettinger et al. 1997) that more time
should be spent processing a resource in the field the greater the distance over which
that resource must be transported. What the model presented here makes easier to see,
however, is that, all else being equal, spending less time processing a resource acquired
close to home will always result in higher overall foraging efficiency than can be
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Figure 3.4. Two prey types that illustrate the effects of search and transport time on
delivery rate and optimal processing time.

obtained by spending more time processing that resource far from home, even if
additional processing increases the utility of the load that is carried back.

In addition, since the variable s; is the sum of transport time plus search time,
this model can also be used to predict that more time should be spent processing a
resource in the field when the average time that it takes to encounter a unit of that
resource is higher. This prediction cannot be derived from the Metcalfe and Barlow
model because that model does not take search time into account. This prediction can
be understood intuitively by considering that, when search time is high, a little extra
processing time will increase total foraging time by an amount that is small relative to
the amount by which it will increase the utility of a load. When search time is low,

o’
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however, that same amount of extra processing time will increase total foraging time by
a proportionately higher amount, and the increases in load utility that could be obtained
through additional processing may not be large enough to make up for this.

It is now possible to address the issue of prey choice. Figure 3.5 depicts three
prey types that each provide a different average delivery rate. If the goal of a forager is
to maximize the rate of energy delivery to the central place, then that forager should
necessarily choose to harvest the prey type that provides the highest delivery rate; in
Figure 3.5 this is prey type 1.

A forager can only choose to harvest the prey type that provides the highest
delivery rate, however, if that forager knows which prey type does so. In essence, then,
this model assumes that a forager sets out on a foraging trip with a particular prey type
in mind'', and that he or she does so based on reasonably accurate knowledge of such
factors as the average search and transport times for different prey types and the amount
of energy provided by different prey types both with and without field processing. In
the second part of this assumption, this model is no different from any other foraging
theory model because all such models assume that foragers possess accurate
information about the environment in which they live (e.g. Stephens and Krebs 1986).
For human foragers, this assumption is justifiable since it has been well documented
that people in small-scale societies usually possess a remarkable degree of ecological
knowledge (e.g., Felger and Moser 1985; Hill er al. 1997; Nelson 1983; Rea 1998).

"' As 1 discuss shortly, the model does not assume that a forager will take only the resource that he or she
has in mind at the outset of a foraging trip.
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Figure 3.5. Three prey types that provide different average delivery rates.

The first part of this assumption — that a forager sets out with a specific prey
type in mind - likely fits some cases of human foraging better than others. As Kaplan
and Hill (1992:184-185) discuss, members of some ethnographically observed hunter-
gatherer groups do set out on foraging trips with specific resources in mind, others
search for all potential resources simultaneously, and many fall somewhere between the
two extremes. Thus, just as the standard prey model requires care in application due to
the fact that it assumes that multiple prey types are searched for simultaneously (E.
Smith 1991: 206-207, 228), the model presented here must also be used carefully since
it makes the contrasting assumption that foragers search primarily for one kind of
resource on any given foraging trip.
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The Mimbres Valley case that I am studying likely fits the assumptions made by
the central place forager model better than it fits those made by the standard prey
model. The faunal assemblages that I use all come from large residential sites (i.e.,
central places), and these sites were occupied by people who were probably relatively
sedentary and who foraged logistically for wild resources (Diehl 1997; Gilman 1987).
Logistical foragers should often have a specific resource in mind when they set out on
harvesting expeditions. In addition, in these assemblages nearly all of the specimens of
taxa that were likely used as food come from only four or five species of artiodactyls
and leporids, and these are the only vertebrate taxa with reasonably high post-encounter
return rates that would have been common in the region. In settings such as this where
there are few potential prey types available, it should be more likely that people will
have a specific type of prey in mind when they set out hunting than would be the case in
environments where a wider variety of prey types might be encountered.

Kaplan and Hill (1992:184-185) also note that central place foragers who have a
specific resource in mind when they leave on foraging trips sometimes end up
harvesting a resource other than the one that they had initially targeted. In this regard, I
point out that the model presented here does not assume that a forager will actually
harvest only the resource that is targeted at the outset of the trip; on the contrary, this
model can be used to understand why such “target switching” might occur.

The variable s; in this model includes average search time. On some foraging
trips a unit of prey type i will be found in less than the average amount of search time,

and on other trips it will take longer than average to encounter a unit of prey type i. In
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terms of Figure 3.5, a forager may set out to harvest a unit of prey type 1, which
provides the highest delivery rate on average, but on the way a unit of prey type 2 might
be encountered soon enough that it could provide a delivery rate higher than the average
delivery rate provided by prey type 1; such an instance is represented by the open dot to
the left of the solid dot for prey type 2. In this case the forager should, of course, take
the unit of prey type 2. Because the average time-to-encounter for prey type 2 is much
longer than this, though, occurrences of this sort will necessarily be rare.

On the other hand, a forager may set out to harvest prey type 1, but it might take
longer than usual to encounter a unit of this prey type, or one might not be found at all.
In a case like this the forager’s best option may be to change the target of that trip to a
resource with a lower average delivery rate but a higher probability of encounter, so that
at least something is taken home. It would be interesting to explore in detail the effects
on this model of variability around mean time-to-encounter, but I do not do so here.

mFiém 3.5, prey type 1, which provides the highest average delivery rate, is 8
“large” prey type (m; > Lngx), While prey type 2, which provides a lower average
delivery rate, is a “small” prey type (m; < Luax). As I mentioned earlier, previous
archaeological resource depression studies that have employed the standard prey model
have used vertebrate prey body size as a proxy measure of post-encounter return rate
because there is a strong correlation between the two variables (e.g., Bayham 1979;
Broughton 1994a, 1994b, 1997, 1999; Szuter and Bayham 1989). This correlation is
understandable because the amount of energy provided by a resource necessarily
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increases with body size, while handling costs generally increase proportionately less as
body size increases'2.

Of course, the post-encounter return rate of a resource as defined in the prey
model is simply the amount of energy that it provides per unit of post-search handling
time (i.e., e/h;). In the central place forager model, this definition holds for “small”
prey types harvested singly, but for “large” prey types this model partitions some of the
time that the prey model considers to be “handling” time out into “processing” time"*.
Thus, if a large prey type is processed for the amount of time that results in the highest
delivery rate, the post-encounter return rate of this prey type in the central place forager
model is E{p*)/(h; + p*). The correlation between vertebrate prey body size and post-
encounter return rate remains, however, provided that certain assumptions are met, such
as that processing functions for these resources approximate diminishing returns curves.

This is illustrated in Figure 3.6. Prey type 1 in this figure is a large prey type
and prey type 2 is a small one; both resources have identical average search and
transport times. The post-encounter return rate for prey type 2 is e2/hs, which can be
represented by a line beginning at s;, where handling time begins, and passing through
the point (¢, e;). The amount of energy provided by prey type 1 at the end of handling

2 The correlation between body size and post-encounter retum rate breaks down for very large prey like
clephants or whales, however, due to very high costs of handling such resources (e.g., Broughton 1999).

13 Strictly speaking, it is difficuit to apply the standard prey mode! to resources for which processing time
varies with transport distance. If a resource is processed for different lengths of time at different
distances from a central place, then the prey mode! requires that the resource be treated as a distinct prey
type for cach distinct amount of processing time due to the different post-encounter return rates that will
result. This is in addition to the problem, noted earlier, that the prey model does not take into account the
changing transport costs associated with resources acquired at varying distances from a central place.
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Figure 3.6. Two prey types, one “large” (prey type 1) and one “small” (prey type 2),
with identical average search and transport times (s; = s2), illustrating that large prey
types will provide higher post-encounter return rates unless they are processed for much
longer than the optimal amount of processing time (p*;).

time is Eo;, and — making the assumption that the correlation between body size and
post-encounter return rate holds before post-handling processing begins — the ratio
Eoi/h, is depicted in Figure 3.6 as being greater than e./h; (though not by much) .

It can be seen in this figure that prey type 1 provides the higher post-encounter
return rate even with p*, additional units of processing time. In fact, prey type 1 would
have to be processed for much longer than the optimal amount of time before it would

begin to provide a lower post-encounter return rate than prey type 2; this would occur at

' Prey type 1 might still provide the higher post-encounter retumn rate even if Ey,/h; were less than ex/h;,
mvidedmum-mmmwmeﬁmyoﬁlodofmtypelnﬁciuﬂy.
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the point marked by the star. Thus, it remains appropriate to use vertebrate prey body
sizeasapmxyforpost-encomtermmewhenusingthecenmlphcefouget
model, at least when dealing with one “large” and one “small” prey type'.

Returning to Figure 3.5 and the issue of prey choice, if a small prey type and a
large prey type do have equivalent average search and transport times, then the large
prey type will generally provide the higher delivery rate, and this should be the resource
targeted by a forager. In fact, the large prey type would provide the higher delivery rate
even if it took somewhat longer to encounter and/or transport this prey type. Only when
the average search and transport time of the large prey item is sufficiently higher than
that of the small prey item will the small prey item provide the higher delivery rate'®.

This brings us finally to the issue of long-term change over time. As discussed
above, the variable s; is the average amount of search and transport time for a resource
as calculated over some relatively short period of time. Over longer periods, however,
the average search and transport time for a resource might change. If this were to
happen, then the resource would, in effect, become a new prey type from the point of
view of the central place forager model.

> It is possible that the correlation between vertebrate prey body size and post-encounter retumn rate could
break down when dealing with two “large” prey types. This would occur if the utility of a load of the
smaller-bodied prey type could be increased by a greater amount per unit of processing time — that is, if
the smaller-bodied prey type had a “taller” processing function. This seems unlikely, however, because
the degree to which the utility of a load of peey type i can be increased with processing time should be
greater the larger the difference between ay, and Ly,,: when a larger portion of a prey item must be left
behind, it is possible to leave a higher proportion of low utility parts behind.

¢ Specifically, if prey type 1 is a “large” resource and prey type 2 is a “small” resource, this will occur
when R, > R;, which will occur when s, > [(c¥eEr(p*1)] - (A + p*1); see equations 1 and 2.
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If the average amount of time that it took to find a unit of a particular resource
increased over the long term (as would be the case if the resource became less abundant
on the landscape) and/or if foragers had to travel further to harvest the resource (perhaps
due to declines in abundance in areas close to home), then the delivery rate provided by
that resource would decline. This is illustrated by prey type 3 in Figure 3.5. This prey
type has a processing function identical to that of prey type 1, and the difference
between these two prey types can be accounted for entirely by an increase in average
search and transport time. Search and transport time for prey type 3 is so much greater,
in fact, that the delivery rate that it provides is lower than the delivery rate provided by
prey type 2, a small prey type. In a case like this a delivery rate-maximizing forager
should target the small prey type (prey type 2) rather than the large one (prey type 3).

Thus, the same key predictions about the effects of resource depression can be
derived from the central place forager model as can be derived from the separate models
used previously in archaeofaunal resource depression studies. The first set of these
predictions involves the kinds of prey that foragers harvest and the second involves the
parts of prey that foragers transport home. For each of these issues, predictions can be
made both about the changes in foraging behavior that should occur due to long-term
resource depression and about the pattems that should be observed in archaeological
assemblages as a result of such changes in behavior. I outiine these predictions here,
and I discuss the details of making them archaeologically operational in Chapter 5.

Regarding the kinds of prey harvested, larger-bodied vertebrates will generally
provide higher post-encounter return rates than will smaller-bodied vertebrates. Asa



55

result, if a large-bodied prey type initially has a relatively low average search and
transport time, it will likely provide a higher delivery rate than would any smaller-
bodied prey type, and it should be the resource that foragers target. If the average
search and transport time for the larger prey type increases, however, there will come a
point at which some smaller prey type begins to provide the highest delivery rate, and at
this point foragers should begin to target the smaller prey type instead of the large one.
Since the average search and transport time of a resource will be highly dependent on
the abundance of that resource on the landscape, or at least in areas close to a central
place, such a change in prey selection will often reflect a decline in the abundance of
the large-bodied prey type. It will also reflect a decline in foraging efficiency.

The central place forager model does not necessarily predict that foragers will
harvest only a single resource during a given period of time. As discussed above,
variability around mean search and transport times should lead foragers occasionally to
take resources other than those targeted at the outset of foraging trips. In addition, for
any given resource, one or more of the key factors e;, m;, s;, h;, and E{p*) may well
have changed in a non-directional manner during the span of time represented in an
archaeological deposit. These factors could have varied seasonally, for example, or
yearly if climate fluctuated from year to year, and such variation would likely have led
foragers to target different resources in different seasons or in different years.

However, if a long-term directional trend occurred in any factor like the average
search and transport time of a resource, then a long-term directional trend should also
have occurred in the proportions of different resources that were harvested. In
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archaeological assemblages, we would see directional trends in the relative abundances
of various taxa in such cases (see Broughton and Grayson 1993 for a similar point in the
context of diet breadth analysis). In the specific case of depression of a large-bodied
vertebrate resource, we would see a decline over time in the archaeological abundance
of the large-bodied taxon relative to smaller-bodied taxa.

As for the kinds of vertebrate prey body parts that hunters transport home, the
central place forager model predicts that foragers should spend more time processing a
resource in the field when the average search and transport time for that resource is
greater. Archaeologically, this leads to the expectation that increases in search time and
transport distance, such as might occur due to resource depression, should result in the
deposition of higher proportions of high utility elements at residential sites. As noted
above, the prediction that processing time should increase with transport distance can
also be derived from the model presented by Metcalfe and Barlow (1992; see also
Bettinger et al. 1997). However, by integrating field processing into a unified
theoretical measure of the rate of energy delivery to a central place, the model presented
here makes it easy to see that such increases in transport distance and field processing
time will always reflect declines in overall foraging efficiency.

Finally, as [ discussed earlier, one implication of the Orians and Pearson (1979)
patch choice model is that resource depression may lead in some instances to increases
over time in the proportions of high-return resources that are harvested (Cannon 2000).
As [ noted, this might occur if patches containing high abundances of high-retumn
resources existed at locations distant from a central place. In such a case, long-term
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declines in the returns obtained from nearby patches might make it worthwhile for a
forager to harvest resources in the distant patches more frequently, even though overall
foraging efficiency would be lower due to higher travel costs.

The assumptions of the model that I have presented here, however, are more
appropriate for resources like artiodactyls and leporids in a setting like that of the
Mimbres Valley. The Orians and Pearson model assumes the existence of discrete
resource patches, but all of the artiodactyl and leporid taxa that are abundant at any
single Mimbres Valley archacological site could have been encountered throughout the
entire area that hunters from that site were likely to have frequented, and they would
probably have been available during most or all of the year (though encounter rates
certainly would have varied from place to place and time to time).

In the prey choice model that I present, the equivalent situation to the one that
outlined above would occur if a small-bodied prey type were initially the resource most
often targeted by foragers because it provided the highest average delivery rate, and if
the average search and transport time for this small-bodied resource then increased such
that its delivery rate fell below the delivery rate provided by a large-bodied prey type.
This would result both in an increase in the proportion of large-bodied prey harvested
and in a reduction in overall foraging efficiency due to higher search and transport
costs. It would be caused, however, by a decline in the abundance of the smaller-bodied
prey type — not the larger-bodied prey type — in arcas around the central place'”.

1 It is unlikely that human predation could cause such a long-term decline in the abundance of fast-
reproducing leporid taxa. Indeed, historic period efforts to reduce jackrabbit populations in order 0
protect agricultural crops have often had limited success (e.g., Johnson snd Peek 1984:11; see also Dunn
et al. 1982:138). The only other relevant factor thet has been suggested as a cause of non-cyclical trends
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In some cases, depression of resources with high post-encounter return rates in
nearby patches could very well lead to increased harvests of those resources in more
distant patches, as I have suggested (Cannon 2000). This will probably only occur,
however, in settings in which resources are distributed very patchily, and it does not
seem possible in situations involving the kinds of resources that I consider here. Thus,
if an increase over time were observed in the archacofaunal abundance of an artiodactyl
taxon relative to a leporid taxon, it would probably indicate that the average search and
transport time for the artiodactyl prey type declined. It would not result from a
reduction in the abundance ofaniodacty& in areas close to a central place unless leporid
abundance were reduced to at least the same degree, which is unlikely to happen. In
places where depression of artiodactyl resources occurred, we should only expect to see
declines in the archaeological abundance of artiodactyls relative to leporids.

Prey Age Profiles as an Indicator of Resource Depression

Age profiles of prey taxa in archaeological assemblages provide an additional
measure of resource depression that can be used in conjunction with the measures based
on prey selection and body part representation that I just discussed. Empirical studies
have documented declines in the mean and maximum ages of individuals within

in leporid abundance is agricultural landscape alteration: the abundance of both jackrabbits and
mﬂ:mmhvemenndmNmﬂ:Amudmdnpmodomenm
agriculture due to an increased availability of food for them (e.g., Chapman et al. 1982:99; Dunn ef al.
1982:138). h&eMVﬂkym&m&oMMmhhmﬁuM
hmmmmmmuuwucmmmmmmmmm
jackrabbits and cottontails to have become more abundant on the landscape, rather then less asbundent.
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artiodactyl populations when those populations are subjected to increased rates of
harvest (e.g., Hesselton and Hesselton 1982; Mohler and Toweill 1982; see also
Broughton 1997, 1999; Koike and Ohtaishi 1985, 1987; Robinson and Redford 1994).
These changes in population age structure are the result of the reduced probability of
surviving to older ages that follows from increased harvest rates.

Because this relation between prey population age structure and harvest rates
exists, changes in the distribution of artiodacty! specimens across age classes in
archacofaunal assemblages can be used as a measure of changes in harvest pressure
over time (e.g., Broughton 1999; Koike and Ohtaishi 1985, 1987). Increases in rates of
harvest should be reflected by declines in the proportions of specimens that come from
older animals.

In addition, as Broughton (1999) has pointed out, because smaller individuals
within a prey taxon generally provide lower post-encounter caloric return rates than do
larger ones, individuals of different size classes within a taxon should be treated as
different prey types when employing foraging theory models. Thus, the predictions
developed above concerning resource depression-related changes in the kinds of prey
types harvested apply to individuals belonging to different size classes within a prey
species just as they apply to individuals of different prey species that have different
average body sizes. This provides a further basis for using declines over time in the
proportions of archacofaunal specimens from older, larger individuals of a prey taxon as
an indicator of resource depression.



Allocating Time to Foraging and Farming

The framework presented above provides a means of testing hypotheses about
declines in wild resource foraging efficiency, but an additional theoretical model is
required to link such declines to increases in the importance of agriculture. To do this I
employ an opportunity cost model of time allocation (e.g., Gremillion 1996; Hames
1992; Hawkes et al. 1985; E. Smith 1987, 1991; Winterhalder 1983).

Barlow (1997) has recently provided an excellent discussion of how three
different models from foraging theory might be applied to the problem that I am
addressing: the standard prey model, a risk-minimization model, and a model of patch
residence time based on the marginal value theorem. Of these, she concludes that the
most appropriate is a modified version of the patch model. The decision variable in this
model concerns the amount of time that should be spent in different patches, and in this
case the “patches” involved are equated with the activities of farming and foraging for
wild resources. This is essentially a model of how time should be divided between
foraging and farming, and the solution to this model depends in part on the opportunity
costs that are incurred when time is devoted to one activity rather than the other.

Here, I discuss an alternative formulation of the tradeoff between the benefits of
allocating time to an activity and the opportunity costs that arise from doing so. This is
a model of time allocation that Gremillion (1996) has previously applied to the issue of
increases in the importance of agriculture (see also Hames 1992; Winterhalder 1983).
This model is similar in principle to the one discussed by Barlow (see Winterhalder
1983), but the graphical presentation of the model that I use is better suited to the points
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that | want to make. Because Barlow has already provided a detailed and insightful
treatment of the issues involved in the application of this kind of model to foraging and
farming, I simply outline the points that are most relevant for my study and refer the
reader to Barlow (1997) for additional details (see also Gremillion 1996).

The opportunity cost model of time allocation that I use is presented in Figure
3.7. This model addresses the decision of how much time to devote towards one
activity that provides some benefit, given that there are alternative activities that might
be pursued at the same time that also provide some benefit. The model assumes,
reasonably, that the benefits obtained from an activity exhibit diminishing marginal
returns per unit time. Allocating time to one activity, however, necessarily entails
opportunity costs in that other activities cannot be pursued during this same period of
time. These opportunity costs are incorporated into the model and are assumed, again
reasonably, to be positively accelerated when plotted against allocated time; in other
words, the cost of putting off alternative activities is assumed to rise exponentially the
longer those activities are postponed.

The optimal amount of time to allocate to an activity is the amount that
maximizes the difference between the benefits and the opportunity costs. This amount
of time produces the highest achievable ratio of the returns provided by the activity
relative to the opportunity costs that are incurred by neglecting other activities, and its
value will vary depending on the shapes of the benefit and cost curves involved.

In my application of this model I take farming to be the activity that provides the
benefits, and I define the term “farming™ broadly to include ail of the tasks that are
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Benefits or Opportunity Costs

Benefits or Opportunity Costs

Benefits or Opportunity Costs

Benefits or Opportunity Costs

Figure 3.7. The opportunity cost model of time allocation, after Gremillion (1996).

A. The optimal amount of time to allocate to farming (T*) is that which maximizes the
difference between the returns per unit time provided by farming (“Benefits”) and the
opportunity costs incurred per unit time by forgoing hunting (“Costs™). The efficiency
of farming is given by a line beginning at the origin and passing through the point at
which the benefit curve intersects with T*.

B. Effect of reduced opportunity costs due to a decline in expected hunting returns.

C. Effect of increased retums from farming.

D. Effect of a simuitaneous decline in opportunity costs and increase in returns.
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required to obtain food through the cultivation of domesticated crops, including tasks
related to post-harvest storage and processing (see also Barlow 1997). The opportunity
costs that are relevant for my purposes are those that arise from being unable to spend
time foraging for vertebrate prey, which are the subset of wild resources on which I
focus in this study. I measure the benefits and opportunity costs of farming in terms of
net caloric returns, and I assume that net caloric returns were an important decision-
making currency for people in the Mimbres Valley. Time allocation should be thought
of on the scale of the number of hours or days spent farming per year, and, as Barlow
(1997) discusses, it is important to keep in mind that farming involves delayed benefits
in the sense that time spent on farming-related tasks during the agricultural cycle will
not be rewarded until after the harvest is in.

With these preliminaries in place, it is possible to use the time allocation model
to examine how changes in vertebrate resource foraging efficiency should affect the
amount of time devoted to farming. Any reduction in hunting efficiency will lower the
opportunity costs of farming because less is forfeited by not hunting as the expected net
returns from hunting decline. Thus, if the returns provided by farming remain constant,
any decline in hunting efficiency will favor an increased allocation of time to farming,
as illustrated in panel B of Figure 3.7. Of course, as the amount of time allocated to
farming increases, the proportion of the total amount of time spent on subsistence-
related tasks that is allocated to hunting should decline by a complementary amount.

In a situation of this sort, the allocation of more time to farming will result in
higher overall agricultural yields (sensu Winterhalder and Goland 1997). As this



happens, though, net productive efficiency will decline: hunting efficiency will be
lower, and if the benefit curve for farming shows diminishing marginal returns, as the
model assumes and as is reasonable to expect, then the efficiency of farming will
necessarily decline with any increase in time allocation. Thus, a case like this can be
considered to be an instance of resource intensification involving an increase in yields
at the expense of a proportionally greater increase in labor costs.

However, it is also possible that the returns obtained per unit time from farming
might increase while the opportunity costs remain the same, as illustrated in panel C of
Figure 3.7. A situation like this might result, for example, from the introduction or
evolution of more profitable varieties of domesticated crops that provide higher caloric
returns per amount of time spent farming (e.g., Diehl 1996; Rindos 1984). As in the
scenario presented in panel B, occurrences of this sort would also favor an increased
allocation of time to farming, and the amount of time spent hunting should decline
because the profitability of hunting relative to that of farming is now lower. In this
case, however, net productive efficiency will increase because higher yields can now be
obtained from the same amount of time spent farming.

Many cases of increases in the importance of agriculture may be situations like
this, in which the amount of time spent farming increases without any decline in net
productive efficiency, and such cases should not be considered to be instances of
“agricultural intensification™. For this reason, I use the term “increase in the importance
of agriculture” to apply generally to any increase in the amount of time spent farming
relative to the amount of time spent foraging for wild resources: only a subset of all
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“increases in the importance of agriculture” will also be cases of “agricultural
intensification” '*.

Finally, as illustrated in panel D of Figure 3.7, it is possible that the net returns
obtained from farming might increase at the same time that opportunity costs decline.
This, of course, will also favor an increase in the amount of time allocated to farming,
and such cases may or may not result in declines in net productive efficiency depending
on whether it is the cost curve or the benefit curve that changes by the greater amount.

I use this theoretical framework in Chapter 7 to test the hypothesis that the
increases in the importance of agriculture that occurred in tl;e Mimbres Valiey
constitute a case of resource intensification that resulted from reductions in hunting
efficiency; I discuss the empirical measures of agricultural importance that I employ to
carry out this test in Chapter 6. I do not attempt to conduct a quantitative test of this
hypothesis because it is not possible to estimate the costs and benefits involved in
numerical terms without having to make many assumptions that cannot be evaluated
independently (e.g., Grayson and Cannon 1999). However, it is possible to perform a
qualitative test (see Kaplan and Hill 1992) by determining the directions in which the
benefit and opportunity cost curves for farming in the Mimbres Valley changed over
time based on ordinal scale changes in features of the archaeological record that reflect
these costs and benefits.

'* Minnis (1992; sec also Barlow 1997) has pointed out that explanations for the origin and spread of
umcmmmmdwmnthAmmbeplnedmouoﬁwocW“mddsofmly”,
Mfocmmmhqmm&c&odbuemvﬂdbywﬂdmd“mdﬂsofw
which focus on the advantages offered by domesticated crops. The scenarios presented in panels B and C
of Figure 3.7 can be thought of as corresponding to these two classes of explanations, respectively.



66

One way to conduct such a test might be to explore whether resource depression
and a decline in hunting efficiency began prior to a period during which people
allocated increasing amounts of time to tasks associated with agriculture: an increase in
the importance of agriculture could not have been a response to a decline in hunting
efficiency if hunting efficiency did not begin to decline until after the increase in
agricultural importance had already taken place. Finding evidence of such a decline in
hunting efficiency following an increase in the importance of agriculture would suggest
that depression of large mammal resources was simply the result of human population
growth caused by higher agricultural yields (see Winterhalder and Goland 1997), rather
than the reason why people began to spend more time farming. On the other hand, if it
were found that hunting efficiency began to decline before agriculture became more
important, this would support the hypothesis that the increase in agricultural importance
was a response to the decline in hunting efficiency.

However, given the generally coarse chronological resolution provided by the
archaeological record, and given the daily or yearly time scales that are likely to have
been relevant to the decisions that people made about the subsistence activities that are
reflected in that record (see Winterhalder and Goland 1997), such an attempt at testing
is unlikely to prove very productive. An individual’s decisions about how much time to
spend farming on any given day or in any given year may have been based on the
returns obtained from altemative subsistence activities on the previous day or during the
previous year, and archacologists will never have access to changes in those returns that
might have occurred on time scales this short.
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Thus, in archaeology, it may be best to take a slightly different approach to
testing the hypothesis that a given increase in the importance of agriculture was a case
of intensification that resulted from a decline in wild resource foraging efficiency. The
first step in such an approach would be to determine as precisely as possible how the
timing of any apparent decline in foraging efficiency related to the timing of the
increase in the importance of agriculture: even if the best that could be done were
simply to show that the decline in hunting efficiency occurred during the same span of
time as did the increase in agricultural importance, such a result would still be useful.

If no decline in hunting efficiency were evident during a period in which the
importance of agriculture increased, then this would be sufficient to falsify the
hypothesis that the increase in agricultural importance was the result of reduced hunting
efficiency. However, if it appeared that hunting efficiency did decline during a period
in which people began to allocate more time to farming, then this would be consistent
with the hypothesis that the increase in the importance of agriculture was a response to
a reduction in hunting efficiency. The question of whether the increase in the
importance of agriculture was truly caused by the decline in hunting efficiency could
then be addressed further by considering evidence pertaining to the efficiency of
agricultural production.

If it appeared that the efficiency of agriculture declined as people devoted more
time to it, then it is likely that the increase in agricultural importance was a response to
reduced foraging efficiency because efficiency-minded farmers would not otherwise
have begun to allocate more time to farming (e.g., Boserup 1965:117-118). If there is
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instead evidence that agriculture became more efficient, perhaps due to an increase in
gross yields, during the period in which people began to spend more time farming, then
a case could be made that the increase in the importance of agriculture was a response
to the increase in the efficiency of agriculture. In such a situation it would also be likely
that the depression of resources that was observed during the period in question was
simply the result of population growth caused by increased agricultural yields, rather
than the cause of the increase in the importance of agriculture.

Garden Hunting

For the time allocation model that I have described to be applicable to the
activities of farming and foraging for vertebrate resources, it must be the case that these
two activities cannot be done at the same time. Hunting and farming can be assumed to
be mutually exclusive activities as long as the definition of farming is broadened to
include “garden hunting”, or the capture of animals found in agricultural fields (e.g.,
Linares 1976). Conversely, I define hunting as any foraging for vertebrate resources
that is conducted away from fields.

By considering garden hunting to be a component of “farming” rather than of
“hunting”, an additional reason becomes apparent for why people might have begun to
allocate more time to farming. If the efficiency of hunting declined due to reduced rates
of encounter with large mammals across the landscape as a whole, but if animals either
large or small became increasingly abundant in expanding agricultural microhabitats,
then the profitability of farming would have increased relative to that of hunting, which
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may have led people to spend less time hunting away from their fields and more time
farming. I address this possibility in Chapter 7.

In addition, if the amount of time that people spent farming increased, and if
garden hunting became more important as a result, this might have produced changes in
archaeofaunal assemblages that could be mistaken for depression of large mammal
resources. Regarding the taxa that I consider in this study, small scale agricultural
fields provide excelient habitat for both jackrabbits and cottontails (e.g., Chapman et al.
1982:99; Dunn et al. 1982:138), and if the amount of time that people spent working in
fields increased, then they likely would have had more frequent opportunities to capture
leporids encountered in those fields. In addition, leporids attracted to fields may have
been hunted for reasons other than immediate caloric retumns because these animals can
be quite damaging to crops (e.g., Vorhies and Taylor 1933). Thus, increases in the
importance of agriculture might have resulted in increases in the rate at which leporids
were captured relative to the rate at which artiodactyls were captured, which would
appear archaeologically as a decline over time in the abundance of artiodactyls relative
to leporids in faunal assemblages. I control for this possibility in Chapter S through an
analysis of stable carbon isotopes in jackrabbit bones.

On the other hand, garden hunting need not be limited to small mammals like
leporids. Modern agricultural fields often attract large mammals like deer, which can
themselves be quite destructive to crops (e.g., Hesselton and Hesselton 1982:885;
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Mackie et al. 1982:874; W. Smith 1991:5-6)'. Therefore, although the frequency of
garden hunting may have increased as people began to spend more time farming, there
is no reason to think that this would have necessarily favored the capture of leporids
over artiodactyls in a way that might be mistaken for depression of large mammal
resources. It could have actually resulted in the opposite situation in which the rate of
artiodactyl capture increased relative to the rate of leporid capture due to the attraction
of artiodactyls to agricultural fields. If this occurred, however, we should observe
increases over time in the archacofsunal abundance of artiodactyls relative to leporids,
and, as I discuss in Chapter 5, such increases do not occur in the Mimbres Valley during
the span of time on which I focus.

Hunting, Farming, and the Division of Labor

For the time allocation model as I have described it to be applicable to foraging
and farming, it must also be the case that both of these activities were performed by the
same individuals. In other words, if a division of labor were present along age or
gender lines such that some people hunted while others farmed, it would make no sense
to tatk about individuals dividing their time between hunting and farming.

In this regard, it is reasonable to assume that men did most of the large mammal
hunting in the Mimbres Valley, as they do in human societies in general (e.g. Hawkes

** There is also reason to think that large mammals were attracted to agricultural fields in the past because
studies of stable carbon isotopes in archaeological deer remains suggest that these animals consumed
maize, at least in parts of Mesoamerica where such studies have been carried out (¢.g., White ef al. 1993).
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1996). In historic period pueblo societies in the southwestern U.S., men also did most
of the agricultural field labor (e.g., Driver 1969:81, 265). It remains unknown,
however, whether men undertook most of this labor in southwestem societies in the
distant past, and some anthropologists have suggested that women formerly did a
greater share of this work (e.g., Driver 1969:265, 281). Moreover, in the historic
period, women performed most of the post-harvest processing tasks such as grinding
com for consumption, and there is archacological evidence to indicate that they may
have always done so (e.g., Spicimann 1995). It is thus probably most reasonable to
assume that farming-related tasks were conducted by both men and women in the
Mimbres Valley during the period of time that I am studying.

If this was the case, and if large mammal hunting was done primarily by men,
then it would not be appropriate to think about the time allocation model in the way in
which I have described it when applying the model to the decisions made by women.
Instead of thinking about the model in terms of the activities performed by individuals
in such a case, it would be more appropriate to think in terms of the activities carried
out in households or communities comprised of individuals who were economically
interdependent.

If some individuals within a household or community received a substantial
portion of the food that they ate through the labor of other members of that household or
community, and if that contribution of food declined for some reason, then those
individuals might find themselves in a position in which they would best be served by
reorganizing their own allocation of time to various activities. For example, if meat



obtained by male hunters were an important part of the diets of women and their
children, then any sustained decline in the amount of meat acquired — such as may occur
due to reduced rates of encounter with large mammals — might lead women to spend
more time getting food from alternative sources such as domesticated crops®.

In a case like this, the decision faced by a woman would not be one of whether
to farm or to hunt; rather, it should be thought of as whether to farm or to spend time
performing other beneficial activities. To capture such a situation, the activities
associated with the cost and benefit curves in Figure 3.7 must be altered so that the
benefits are those obtained by women from activities that are not related to farming and
so that the opportunity costs are those incurred by spending time on tasks unrelated to
farming. Then, if the nutritional retums provided by vertebrate food sources declined,
the opportunity costs of activities unrelated to farming would increase because it would
be less likely that any time not spent on farming-related activities could be made up for
by obtaining food from other sources. As a result, less time should be allocated to tasks
unrelated to agriculture, and more time should be spent on farming-related activities.

Summary of Predictions for the Mimbres Valley Study -

To conclude this chapter, | summarize the predictions derived from the
theoretical framework outlined here that I will test in the remaining chapters of this

* Of course, the complementary situstion might also often occur: if men depended on the agricultural
labor of women for a significant past of their food intake, and if the returns provided by agriculture
declined (perhaps due to adverse climatic conditions, for example), this may have lead men to begin
spending more time on their own subsistence-related pursuits such as hunting.
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dissertation. Chapters 4 and 5 present the data that I have collected in order to test the
predictions about large mammal resource depression, and Chapters 6 and 7 present my
tests of the predictions concerning increases in the importance of agriculture.

Resource depression is likely to occur as a human population grows because
rates of prey harvest will be higher the larger the predator population (e.g., Wilson and
Bossert 1971; Winterhalder and Lu 1997). It should also be likely to occur when
individual hunters become less mobile and/or when group residential locations become
more permanent because harvests in local areas will become more sustained in such
cases (e.g., Binford 1983). We can thus expect that hunters in the Mimbres Valley
would have experienced declining rates of encounter with large mammals — and
declining hunting efficiency — as the human population grew and as people became
more sedentary between the Early Pithouse period and the Classic Mimbres phase.

If large mammals were encountered less frequently as time progressed, this
should be reflected by declines over time in the archacofaunal abundance of artiodactyls
relative to smaller mammals such as leporids at Mimbres Valley residential sites, as
well as by increases in the abundance of high utility artiodactyl body parts relative to
body parts of low food value at these sites. Increases in artiodactyl harvest rates should
also be reflected by declines in the proportions of specimens from older animals.

As | described in my discussion of the time allocation model, depression of large
mammal resources and the resulting declines in hunting efficiency may have led people
to spend more time farming and less time hunting. In order to be able to conclude that
this actually occurred in the Mimbres Valley, there must be evidence that resource
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deprusionoccmeddmingapeﬁodinwhichagiculmbeumemmhnpomnt Ifno
such evidence exists, then the increase in the importance of agriculture cannot be
attributed to a decline in hunting efficiency. If such evidence does exist, however, then
the hypothesis that people began to allocate more time to farming in response to a
kclincinhunﬁngeﬁiciencycmbeﬁmherwmdbyeonsideﬁngwidencenhﬁngm
the efficiency of agriculture: to be able to conclude that the increase in agricultural
importance was the result of reduced wild resource foraging efficiency, there must be
no evidence to support the hypothesis that agricultural production became more
efficient during the period in question.
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Chapter 4. Context and Dating of Archacofaunal Samples

My test of the hypothesis that Mimbres Valley hunters experienced depression
of large mammal resources involves determining whether changes occurred over time in
the kinds of prey that they harvested, in the ages of those prey, and in the kinds of prey
body parts that they transported back to residential sites. This can only be done, of
course, if archacofaunal samples can be ordered accurately in time. Moreover,
evaluating whether any observed declines in hunting efficiency occurred during a
period in which agriculture became more important requires that archacofaunal samples
be dated relatively precisely.

This chapter discusses the methods that I use to date the faunal samples that I
analyze in the following chapter. In selecting these samples, my main goal was to
ensure that I only included specimens from deposits that could be dated both accurately
and precisely. I thus present data from only a portion of the entire faunal assemblage
that is available from each of the sites that I include in my analysis, but the subsets of
these assemblages that I use provide the most accurate, finest-grained chronological
resolution that is possible. I also present information in this chapter about the
depositional contexts of these samples because it is possible that different deposits may
have been produced by different kinds of processes, which might have resulted in
systematic variation in the kinds of faunal remains recovered from them.

My analysis includes materials collected from four sites (see Figure 4.1): Old
Town, which is located in the southern Mimbres Valley and which has been excavated
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Figure 4.1. Map showing the locations of the sites included in this analysis.
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since 1989 by Darrell Creel of the Texas Archaeological Research Laboratory at the
University of Texas at Austin, and Galaz, Mattocks and McAnally, all of which are
located in the central part of the valley and which were excavated during the 1970s by
the Mimbres Foundation research group. Below, I discuss in detail the context of the
faunal samples that | use from each of these sites, focusing primarily on the dating of
these samples. 1 do not attempt to present a complete report on each of these sites
because such reports are available elsewhere, and more detailed information about the
features present at these sites can be found in the references that I provide. First,
however, | summarize the general criteria that I used to select samples for analysis.

Criteria for Inclusion of Faunal Samples in this Analysis

Tables that list all of the field specimen bags that contain faunal remains from
these sites are provided in Appendix B, and the bags that I include in my analyses are
identified in those tables. Samples were chosen for inclusion only if they met certain
criteria. First, only samples collected in 1/4” mesh screens are used. It is well known
that the use of different-sized screens in excavation can drastically affect the relative
abundances of different-sized taxa observed in archacofaunal samples (¢.g., Cannon
1999; James, 1997; Nagaoka, 1994; Shaffer and Sanchez, 1994), so I do not include any
sample in my analysis unless it is recorded as having been collected in 1/4” screen’.

' During the Mimbres Foundation excavations, the sediments from some contexts were only pertially
screened, and the percentages of the deposits from these contexts that were screened are noted in the
tables in Appendix B. I am forced to assume that all of the faunal specimens in the bags from these

contexts were recovered from screens, rather than from the unscreened portion of these deposits.
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I have also excluded all samples from contexts that are identified by the
excavators of these sites as being disturbed or for which there is other reason to think
that they may be disturbed. Most archaeological sites in the Mimbres Valley, including
those whose faunal assemblages I analyze here, have been heavily damaged by looting,
which can, of course, result in the mixture of materials of greatly different ages. It is
tragic that as much as half of the faunal material from some of these sites is not useful
for my purposes because of this, but there are deposits at these sites that have not been
affected by pothunting, and it is the material from these deposits that I use in this study.

I do not use samples that come from construction fill contexts because it is
possible that items originally deposited much earlier than the date of construction may
have been incorporated into construction materials. These contexts include the wall,
roof and floor material of pithouses and pueblo rooms as well as the apparently re-
deposited fill that was used to construct certain extramural features that are present at
Old Town (e.g., Creel 1999b). For reasons that I discuss below, however, I am forced
to make an exception to this criterion in the case of the McAnally site. Finally, there
are a few apparently undisturbed contexts at some of these sites that contain material
deposited over a very long span of time, and I exclude the samples from these contexts
because they cannot be used to document fine-scale temporal changes.

Old Town

Old Town (LA 1113) is located in the open and arid southern portion of the
Mimbres Valley at an elevation of about 1500 meters above sea level (Figure 4.1). The



main part of this site sits on a small bluff above the floodplain on the east side of the
Mimbres River. Apart from the riparian zone adjacent to the river, vegetation in the
area surrounding Old Town is characterized as a semidesert grassland community, and
desertscrub communities are located within a few kilometers (Brown 1994; Brown and
Lowe 1980). The archaeological research that has been conducted here is summarized
in a series of yearly reports (Creel 1989, 1990, 1991, 1992, 1993, 1995, 1997b, 1998,
1999b), and parts of the site are also discussed by Creel (1999a) and Lucas (1996).

There are three main areas of architectural remains at Old Town. Area A, which
sits on top of the steepest and highest part of the bluff, consists of Classic Mimbres
phase surface rooms that overlie earlier pit structures, most of which appear to have
been built during the Three Circle phase. Several Three Circle phase pit structures are
also present in Area B, which is located approximately 75 meters to the northeast of
Area A. Area C is located about 150 meters to the south of Area A. There is a Black
Mountain phase pueblo here, below which are pit structures that date to the Late
Pithouse period, and there is also evidence of an Early Pithouse period occupation in
this part of the site. In addition, some testing of midden deposits has been conducted at
the base of the bluff below Area A in a part of the site designated as Area D.

The faunal samples from Old Town that meet the criteria outlined above come
from the proveniences (“analytic units”) listed in Table 4.1, which are distributed across
all four areas of the site. Most of these samples come from inside pit structures or
surface rooms (both of which I call “rooms”), though one sample comes from the fill of
an extramural pit, and a few come from outdoor midden deposits. Large midden areas



Table 4.1. Proveniences at Old Town with faunal samples used in this analysis. (See
Table 2.1 for the phase name abbreviations used in this table and in all tables and

figures that follow.) :
room il
room floor A.D. 980-1150° TCM
room fill post-A.D. 1074™; post-A.D. 1107 TCM
room floor festure  |A.D. 900-1160° TCM
room fll A.D. 790-1000° TC ITC
room fill early TC TC
room floor early TC TC
room fill A.D. 790-080*; A.D. §70-1010° TC
room fill & ficor _1c
room fill TC
room fill TC
room il TC
yoom il TC
room filt A.D. 790-1000"; A.D. 500-950*** early TC TC
room floor oarly TC TC
room fill A.D. §75-825™"; A.D. 900-625™ early TC TC
room floor festure early TC 7C
room fil early TC JC
room fil AD. 807" A.D. 940-970 TC TC
room fil TC TC
room fill TC TC
room ficor eary TC ITC
room fi |post-A.D. 881*; A.D. 800-850" TC TC
room floor festure TC 7C
room floor festure  |A.D. 1030-1250"; A.D. 1200-1225** BM
room fill |EPIGT
extramural pit tll SFTC
extramursl midden CM TCM
extramursl midden TC&CM TC/CM
adramursl midden ; — SF & early TC |SF/TC
-mmmmmmammw):mmmmw
dete range (dates taken on bumed wall or fioor plaster or on hearth adobe); ***tree fing culting date. Tres ring and
archasomaegnaetic dates for rooms A7 and C2 come from Cresl (1969a); those for structures in Ares B come from
Lucas (1998).
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are rarely found at Mimbres Valley sites, and it appears that much of the trash at these
sites was simply dumped into abandoned rooms (e.g., Anyon and LeBlanc 1984:31).

Within rooms, samples recovered from floor contexts and from floor features
such as hearths and pits are distinguished from those that come from upper room “fill”.
As I use the term, room fill consists of all of the deposits from the interiors of rooms
that are not identified as being from floor or floor feature contexts, excluding any layers
of collapsed construction material (i.c., roof fall or wall fall) that might be present. This
room fill is likely the product of a combination of human and non-human depositional
and transformational agents, and it cannot be assumed that the processes that produced
this fill would have left the same kinds of faunal remains as the processes responsible
for the material found on floors or in floor features. In other words, it is reasonable to
expect that people may not have left large pieces of dead animals on the floors of their
houses while they lived in them, but they might well have thrown all sorts of trash into
abandoned houses. I explore this issue further in Chapter 52.

I'have assigned the analytic units in Table 4.1 to phases, which are the primary
units that I use to order faunal samples in time. I have used a variety of criteria to place
analytic units into these phases, and I discuss these in detail next. I first briefly describe
each of the proveniences listed here, noting the information about the ages of these
proveniences that was available before I began this study. I then present the results of

zlmkemdisﬁmﬁmhmynlymmmhmymmmmm
defensible determinations of function are not available for many of the rooms at the sites that I use.



analyses that I conducted in order to obtain additional information about the ages of
selected contexts.

Rooms A2 and A7 are adjacent surface rooms located within a room block in
Area A that has architecture and ceramics characteristic of the Classic Mimbres phase
(Creel 1999a). Surface rooms at this site have been much more heavily affected by
looting than have pit structures, and these are the only two excavated Classic phase
rooms at Old Town that provide faunal samples from undisturbed contexts. Two tree
ring samples that produced non-cutting dates of A.D. 1074 and A.D. 1107 were
obtained from room A7; these samples came from disturbed fill, but it is thought that
they relate to the construction or remodeling of this room (Creel 1992, 1999a).

Room AS is a pithouse that underlies a Classic phase surface room (room Al)
located just to the east of rooms A2 and A7. The ceramics in the fill of room AS date
primarily to the Three Circle phase, and the architecture of the structure also suggests
that it was built during this time (Lucas 1996). The fill in this room was approximately
one meter deep, and the structure was completely excavated; for these two reasons, AS
provides by far the largest faunal sample of any single room at Old Town. In addition,
a portion of the undisturbed fill within this structure (designated as “subunit W™) was
excavated in 10 cm arbitrary levels, which may make it possible to observe short-term
changes that occurred across the span of time represented by the fill of this room.

Rooms A47, A49, AS9, and A86 are pit structures in Area A that have each been
only partially excavated. These four rooms are all thought to date to the Three Circle
phase based on stratigraphy, architecture and/or ceramics in post-sbandonment fill
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(Creel 1999b; Darrell Creel, personal communication, 2001). Several pit structures
have also been excavated in Area B, including rooms B2, B4, B6, B8, B9, B10, and
Bl1. The chronometric dates that are available for these structures (Table 4.1), as well
as their architecture and the ceramics recovered within them, all indicate that these
rooms were built and abandoned during the Three Circle phase (Lucas 1996).

Two rooms from Area C provide useful faunal samples. Room C2 is a surface
room in a room block that dates to the Black Mountain phase (see Creel 1999a), and it
is the only room from this phase at Old Town that provides a faunal sample from an
undisturbed context. A hearth in this room produced an archaeomagnetic date with a
range of A.D. 1200-1250 (Creel 1999a). Room C17 is a partially excavated pithouse
that was found below a Black Mountain phase room (room C11) located to the north of
C2. No chronometric dates are available for this room, but it is thought to date to either
the Early Pithouse period or the Georgetown phase based on its round shape, which is
characteristic of pit structures early in the Mimbres sequence (Creel 1995:19).

Finally, there are a few useful faunal samples from Old Town that do not come
from room contexts. Feature A81 is an extramural pit that was probably used for
storage. The upper portion of Feature A81 was truncated by the construction of a later
pit structure (room A71), and the ceramics in the fill of this pit suggest that it dates
cither to the San Francisco phase or to the early part of the Three Circle phase (Creel
1999b:17). Two adjacent one-by-two meter test pits were dug into the stratified midden
below the bluff in Area D, and these provide samples from the Three Circle and Classic
Mimbres phases.
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Previous dating efforts both at Old Town and at the other sites that I use have
been directed primarily towards determining the dates at which structures were built and
abandoned. This is, indeed, essential information, but for my purposes it is more
important to know the ages of the ages of the animal bones that were found inside and
around these structures than it is to know the ages of the structures themselves. To
obtain tighter chronological control over these faunal samples, I use additional dating
methods that I discuss next. These include obtaining radiocarbon dates directly from
faunal specimens, attempting to obtain fluoride dates for faunal specimens, and
performing quantitative analyses of the ceramics associated with selected faunal
samples in order to date them more precisely than is otherwise possible.

Radiocarbon Dates from Faunal Specimens

Ten faunal specimens from Old Town were submitted for AMS radiocarbon
dating of bone collagen (Table 4.2). For reasons discussed below, nine of these samples
were portions of jackrabbit (Lepus sp.) tibiae, and one was a partial jackrabbit femur.

To reduce the possibility of contamination, all but two of these specimens, which are
noted below, were dated using only cortical bone. The collagen extraction and the
AMS analyses were performed by Beta Analytic, Inc. Measurements of '3C/'*C ratios
relative to the PDB standard were taken on these specimens, and the conventional
radiocarbon age values given in Table 4.2 are corrected for these measurements.
Calibration of the radiocarbon ages into calendar years was performed by Beta Analytic
using the INTCAL98 Radiocarbon Age Calibration program (Stuiver et al. 1998).
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These dates were obtained for two reasons. First, I wanted to ensure that the
faunal specimens from key contexts were truly of the ages indicated by other criteria.
Second, as I discuss below, I attempted to obtain fluoride dates from a larger number of
faunal specimens, and I hoped to use radiocarbon dates taken on a subset of these to
“calibrate” the fluoride dates into approximate calendar year values. The sampling
strategy used to select bones for radiocarbon dating was thus a compromise between the
goal of obtaining radiocarbon dates for specimens from the most useful contexts and the
goal of obtaining radiocarbon dates that would allow me to calibrate the fluoride dates.

In order to reduce potential errors in the fluoride dating that might result from
differential rates of fluoride absorption between the bones of different taxa or between
different elements from the same taxon, only samples from a single element of a single
taxon were used for radiocarbon dating, with one exception that I discuss below.
Numbers of specimens of any individual element from artiodactyl taxa were far too
small to allow this to be done, so all samples submitted were from jackrabbits, which



are the most abundant taxon present at Old Town. The tibia was used because this is
the only jackrabbit element for which specimens large enough to be used for both
radiocarbon and fluoride dating are abundant’. I was somewhat limited in the contexts
for which I could obtain dates because large jackrabbit tibia specimens are not present
in all proveniences, but I judged that this limitation was worthwhile given the increased
precision of the fluoride dates that should have resulted from the use of a single
element. [ also attempted to select specimens for radiocarbon dating that would provide
coverage of a range of time periods in order to facilitate calibration of the fluoride dates.

Listed in Table 4.2 is the provenience of each specimen that was radiocarbon
dated, as well as the phase to which each provenience appears to date based on
architectural and ceramic criteria and previously obtained chronometric dates. It can be
seen that seven of the bone radiocarbon dates are consistent with these phase
assignments, while three of them are not (see the phase age ranges in Table 2.1).

Four dates were obtained on specimens found in the fill of Three Circle phase
rooms — three from room AS and one from room B2 — and the 2-sigma ranges for all of
these dates fall more or less entirely within the date range of the Three Circle phase. It
is reasonable to conclude from these dates that the fill of these rooms dates mostly to
the Three Circle phase, and the ceramic data that I discuss shortly strengthen this

’MWO(W&MW;WMW&MZMIﬂMW
requires a sample that weighs at lcast 0.1 grams. A complete jackrabbit tibia weighs on the order of 6 or
7 grams, so approximately one-third of a compiete tibia is necessary to obtain both a radiocarbon date and
a fluoride date from a single specimen. Specimens thet are unfragmented enough to be this large are rare
in the Oid Town assemblage.
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conclusion. Also important is that the dates from room AS are all similar, suggesting
that the fill of this room contains material that dates to a relatively short time span.

Likewise, there are two dates taken on specimens that come from the floor
construction material of the two Classic phase rooms whose samples [ use, and the 2-
sigma calibration ranges for these dates correspond more or less to the date range for
the Classic phase®. As I discussed above, I do not include samples from floor
construction material in my faunal analysis; rather, these samples were chosen for
radiocarbon dating so that I would have samples that were likely to date to the Classic
phase for use in calibrating the fluoride dates that I wished to obtain. These dates do
not apply directly to the fill of these rooms, which should, of course, post-date the floors
by some amount of time. As noted earlier, tree ring samples from the fill of room A7
suggest that this room was built or remodeled in the early A.D. 1100s.

One date was obtained on a specimen from either floor surface or roof fall
context’ in room C2, which is part of the Black Mountain phase pueblo at Old Town.
Due to its small size, this tibia specimen was dated using collagen from both the
proximal epiphysis and the proximal portion of the shaft, whereas most of the e
radiocarbon samples discussed here were dated using only collagen from the cortical
bone of the shaft. The cancellous material that is present in the ends of bones is more
likely to be contaminated by the presence of such things as rootlets than is cortical bone,
but no such contaminants were visible in this specimen, and the fact that the date from

* The specimen from A2 was recovered from the third of five successive fioors in this room, and the
specimen from A7 was recovered from the uppermost floor in this room.

5 The roof fall in this room laid directly on top of the floor.
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this specimen is consistent with a Black Mountain phase age suggests that
contamination is not a problem here.

Three radiocarbon dates were obtained on faunal specimens recovered from
extramural midden deposits located to the east of rooms Al and AS. I had hoped that
these deposits would provide useful faunal samples for my analysis, but the bone dates
from them are inconsistent with the rest of the available information about their ages,
indicating that they are unsuitable for inclusion in my analysis.

Two of these dates come from a test pit that is designated by its grid coordinates
of N. 991, W. 1027. This unit was dug in 23 arbitrary levels to a depth of over one
meter from the surface; the ceramics recovered from the upper levels suggest that they
date to the Terminal Classic, while those from the lowest levels indicate a Three Circle
phase age (Creel 1999b). The two jackrabbit bone dates that I obtained from this unit,
however, are both considerably older than the ages suggested by the ceramics in the
levels from which they come: the date from level 3 (near the top) is more consistent
with a Three Circle phase age than a Terminal Classic age, and the date from level 17
(near the bottom) is more consistent with a Georgetown phase age than a Three Circle
phase age. Because of these inconsistencies, which are most likely due to the complex
stratigraphy of this area (e.g., Creel 1999b:figure 6), I do not include the faunal material
from this excavation unit in the analyses that I discuss in the next chapter.

The date from level 3 of the N. 991, W. 1027 test pit comes from the shaft of a
Jackrabbit femur, and this is the only radiocarbon date that I obtained from an clement
other than the tibia. This sample was submitted because it was the largest jackrabbit
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specimen recovered from the upper levels of this test unit and because neither of the
radiocarbon samples from this unit were included in the fluorine analysis, thereby
eliminating the need to use only tibise.

Like the specimen from room C2, the specimen from level 17 of this test unit
was dated using both cancellous and cortical bone, thereby increasing the chances of
contamination. In addition, following the collagen extraction procedure, the material
that remained from this partially burned specimen could not be positively identified as
bone collagen, but only as burned organic material. If the burning of this specimen
occurred much later than the date at which the animal from which it came died, then it
is possible that younger organic material could have become incorporated into the
material that was dated (Ron Hatfield, Beta Analytic, personal communication, 2001).
However, the fact that the date obtained on this sample is older than expected, rather
than younger, suggests that it has not been contaminated.

The final bone radiocarbon date comes from a test pit designated by its
coordinates of N. 992, W. 1029. This unit, which is located very near the N. 991, W.
1027 test pit, was dug in 12 arbitrary levels. After four such levels had been excavated,
it was recognized that the western haif of the unit had been placed in a looter’s pit, so,
beginning with level 5, the disturbed material in the western portion of the pit was kept
separate from the apparently undisturbed material in the eastern portion. I selected a
specimen for radiocarbon dating from the eastern portion of level 5, which contained
ceramics that suggested a Classic Mimbres phase age (Darrell Creel, personal
communication, 2000).
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Like the two dates from the N. 991, W. 1027 test pit, however, the date from this
test pit is considerably earlier than the age that is indicated by the ceramic content of the
level from which it came. This suggests that disturbance has affected the eastern
portion of this unit in addition to the western portion, or at least that some of the bones
from the disturbed part of the unit somehow became mixed with those from the
undisturbed part. Because of this, I do not include the faunal samples from this test pit
in my analysis.

Bone Fluoride Analysis

It is obvious from the radiocarbon data presented here that the 2-sigma ranges
for these dates are so broad that they encompass basically the entire spans of time
represented by the culture historical phases used in the Mimbres region. It would be
easier for me to answer the research questions that I am addressing if a method were
available that allowed deposits to be dated more precisely.

One method that has the potential to do this is fluoride dating, which is based on
the fact that buried bones incorporate fluoride from surrounding sediments into their
molecular structure over time (¢.g., Oakley 1969; Schurr 1989). Because the amount of
fluoride present in a bone is a function of the length of time that it has been buried, the
fluoride content of bones can be used to date them. Researchers using this method to
date leporid bones from an Early Agricultural period site in southen Arizona have
reported obtaining precision on the order of 20 years or so (Gregory and Schurr 2000).
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In addition, fluoride analysis is very inexpensive, allowing large numbers of faunal
specimens to be directly dated at little cost.

To determine whether fluoride dating would work at Old Town, 20 specimens
were submitted for analysis (Table 4.3). As discussed above, portions of eight of these
specimens were also submitted for radiocarbon dating so that radiocarbon dates taken
directly on the some of the same specimens that were fluoride dated could be used to
calibrate the fluoride dates. Unfortunately, however, the fluoride content of these
specimens does not correlate significantly with the radiocarbon dates, nor can fluoride
content be used to differentiate bones deposited during different phases. It is possible
that this failure is due to variability in the depositional contexts of the specimens that
were dated, but it is also probably due in large part to low fluoride content in most of
the bones that were analyzed.

The fluoride analysis of the Old Town specimens was performed by the Fluoride
Dating Service Center at the University of Notre Dame. Twenty jackrabbit tibia
samples were submitted, each of which weighed between 0.1 and 0.2 grams. To
minimize potential error that might result from differential rates of fluoride absorption
between different parts of the tibia, each sample was taken from cortical bone on the
lateral side of the shaft between the proximal epiphysis and the point at which the fibula
joins the tibia. Fiuoride content (% fluoride by weight) was measured by ion selective
clectrode (Schurr 1989). For each specimen, one measurement of fluoride content was
taken on each of three independent samples of bone powder, and the mean and the
standard deviation of the three measurements for each specimen are given in Table 4.3.
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Table 4.3. Results of the fluoride analysis of jackrabbit bones from Old Town. “Mean
% Fluoride™ is the mean of three independent measurements of fluoride content taken

on each specimen, and “Standard Deviation” is the standard deviation of these three
measurements.

Radiocarbon
Specimen Mean % |Standard [Calibration
[Number _ |Provenience Fluoride |Deviation |intercept (A.D.) [Phase
1919-50 |Room C2 floor context 0.082 0.0103 1180 B8M
1919-51 |Room C2 floor context 0.197| 0.0282 BM|
46-2 Room A2 floor material 0.072 0.0068 CM|
343-2 Room A2 floor material 0.015/ 0.0004 1020 CM|
16024 Room A7 floor material 0.032 0.0012 1030 CM|
1586-39 |Room A7 floor material 0.095 0.0168 CcMm}
87-208 Room A5 fil 0.028 0.0026 900 TC
|87-305 Room A5 fill 0.030 0.0029 960 TC
[87-320 Room A5 fill 0.032 0.0024 TC|
372-72 Room A5 fill W: level 4 0.038 0.0028 TC
378-24 Room A5 fil W: level 8 0.081 0.0011 TC
378-25 Room AS fill W: level 6 0.029 0.0028 900 TC
785-3 Room B2 fill 0.055 0.0015 900 TC
1269-22 [Room B4 fil 0.125 0.0062 TC
2593-1 Room 89 floor context 0.757 0.0270 TC
2636-1 Room B11 floor context 0.320 0.0078 TC
4294-10 |N. 992, W. 1029: levei 5 0.034 0.0044 770 SF
4294-11  [N. 992, W. 1029: level 5 0.048 0.0054 unknown
1003-68 |Room AS subfloor 0.050 0.0023 unknown
1624-102 (Room A7 subfloor 0.090 0.0081 unknown
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Also provided in this table are the provenience of each specimen and the radiocarbon
calibration intercepts for the subset of these specimens that were radiocarbon dated.

If the fluoride content of these specimens provides a useful measure of their age,
then, among those specimens that were also radiocarbon dated, specimens with older
radiocarbon dates should have higher fluoride contents. This does not appear to be the
case. Figure 4.2 is a scatterplot of fluoride content against radiocarbon calibration
intercept for these specimens. The correlation between these two variables is not
statistically significant (» = 0.49, 2-tailed p = 0.215), but to the extent that a correlation
does exist here, the direction that it takes is the opposite of what one would expect. The
main reason for this appears to be that the youngest of these specimens, from the Black
Mountain phase room C2, has the highest fluoride content.

Because this analysis includes specimens from three very different areas of the
site, however, it is possibie that these results might be affected by differences in the
availability of fluoride in the sediments of each area. The modem vegetation growing
in Area C, for example, is distinctly different from that in Area A, which may be due to
differences in edaphic conditions between the two areas. To control for this potential
source of error, I consider only the radiocarbon dated specimens from Area A, which
has the most such specimens (Figure 4.3). The correlation between fluoride content and
radiocarbon date takes the expected direction among these specimens, but this
correlation is neither strong nor significant (r = -0.53, 1-tailed p = 0.142).

Notice, though, that there is a large difference in fluoride content between the
two samples from the floors of Classic Mimbres phase rooms (A2 and A7), and that the



09
08¢ o
074
Provenience
O C2fioor
O A2 fioor
& A7 floor
’ + ASm
g .03 X B2M
[T
R * 902,1020M. 5
§ 01 Req = 0.2426
700 800 900 1000 1100 1200

Radiocarbon Calibration intercept (A.D.)

Figure 4.2. Relation between fluoride content and calibrated radiocarbon date for all
jackrabbit specimens from Old Town submitted for both kinds of analysis (» = 0.49, 2-
tailed p = 0.215).
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Figure 4.3. Relation between fluoride content and calibrated radiocarbon date for all
jackrabbit specimens submitted for both kinds of analysis from Area A at Old Town (r
= 0.53, 1-tailed p = 0.142).
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fluoride content values of the three samples from the Three Circle phase fill of room AS
all fall between the values for the two Classic phase samples. This suggests that the
range of variation in fluoride content among the samples from any single phase may be
fairly large relative to whatever differences might exist between the combined mean
values for any phase. If this were the case, then fluoride content would not be very
useful for distinguishing between bones deposited during different phases at this site,
and Figures 4.4 and 4.5 suggest that this is indeed the case.

Figure 4.4 is a boxplot of all fluoride samples grouped by phase, using the phase
attribution for each sample that is shown in Table 4.3. These phase attributions are
based on the radiocarbon dates discussed in the previous section and the ceramic
analyses that I discuss below. The radiocarbon dated specimen from the N. 992, W.
1029 test pit is assigned to the San Francisco phase based on the radiocarbon date
obtained from it. The specimen from the same level of this test pit that was not
mdiocarbondatedistreatedasbeingﬁ'omanunlmownphasesinceitispoésiblethat
materials of greatly different ages are mixed in these deposits. Also treated as being
from an unknown phase are two specimens recovered from below the floors of rooms
A6 and A7, both of which date to the Classic phase. Large faunal samples are available
from these two subfloor contexts, but the ceramics in these deposits indicate that they
contain material that spans a very long period of time (Darrell Creel, personal
communication, 2001). I had hoped that fluoride dating might provide more precise
dates for bones from these contexts, but since this method not seem to work at Old
Town, I do not include the samples from these contexts in my faunal analysis.
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Figure 4.4. Boxplot showing the distribution of fluoride content values across all
fluoride samples from each phase at Old Town (F = 0.29, p = 0.832).
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Figure 4.5. Boxplot showing the distribution of fluoride content values across samples
dating to each phase from Area A at Old Town (F = 0.67, p = 0.536).
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It is apparent from Figure 4.4 that there is a great deal of overlap in fluoride
content among phases, and an analysis of variance conducted to test whether any
significant differences exist here indicates that there is little basis for using fluoride
content to distinguish between specimens from different phases (F = 0.29, p = 0.832;
the “unknown” phase samples are not included in this analysis). As with the analysis
presented in Figure 4.2, however, this analysis includes samples from three areas of the
site, so it may be subject to error resulting from differences in sedimentological
conditions among areas. To control for this, again I consider the data from Area A
only, which are shown in Figure 4.5. There is still almost compiete overlap among
phases, and an analysis of variance still gives an insignificant result (F = 0.67, p =
0.536; as with the previous analysis, the “unknown” samples are not included here).

These results provide no basis for using fluoride content to date bones at Old
Town, but it can be seen in Figure 4.4 that there are two samples from the Three Circle
phase that contain much more fluoride than the rest of the samples from this site, and it
is worthwhile to ask why this might be the case. Interestingly, both of these samples are
from the floors of structures located in Area B, and these are the only two Three Circle
phase samples that come from floor contexts. This raises the possibility that variability
in depositional context might be an important factor in the fluoride content of bone
specimens from Old Town.

To explore this possibility further, consider Figure 4.6, which is a boxplot of
fluoride samples grouped by area, phase and context (samples of “unknown” phase are
not included here). It can be seen again that the specimens from the floors of the Area
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Figure 4.6. Boxplot showing the distributions of fluoride content values in Old Town
samples grouped by area, phase and depositional context (F = 10.38, p = 0.001).

B structures are much higher in fluoride content than are any of the other specimens.
An analysis of variance indicates that there are significant differences between groups
when samples are gr(;upedinthis way (F = 10.38, p = 0.001), and this result is surely
due primarily to the high fluoride content of the Area B floor specimens.

Specimens from floor contexts in Area B should be older than those from
overlying room fill contexts, and it can be seen in Figure 4.6 that the fluoride content of
the two floor context specimens from Area B is higher than that of the two specimens
from fill context, as should be the case if fluoride content provided a measure of age.
Other lines of evidence, however, including the chronometric dates discussed above and
the ceramic data discussed below, indicate that the material in the fill of these rooms is
at most 100 years or so older than the material on their floors. The difference in
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fluoride content between specimens from these two contexts appears to be quite large
for an age difference this small, considering that specimens from Area A that are known
to vary in age by at least the same amount do not vary greatly in fluoride content.

It is possible that this large difference between the Area B floor and fill
specimens is due to differences in sediment permeability between contexts. Buried
bones absorb fluoride from groundwater percolating through sediments (Oakley 1969).
Since floors constructed of materials such as adobe or stone are likely to be fairly
impermeable, it seems reasonable to think that subsurface pooling of groundwater on
room floors might have caused specimens recovered from floor contexts to have been
exposed to fluoride for a longer percentage of the time that they were buried than would
have been the case for specimens recovered from other kinds of contexts.

If this were the case, not only could this account for the large difference in
fluoride content observed between the floor and fill samples from Area B, but it might
also account for the apparent lack of difference between the Three Circle and Classic
Mimbres phase samples from Area A. Since the Classic phase samples in this area are
all from floor contexts, they may have absorbed fluoride at a faster rate than the Three
Circle phase samples from this area, none of which are from floor contexts. This would
make the Classic phase samples appear older than they really were. Note also that the
Black Mountain phase specimens, which have the second highest combined mean
fluoride content of any of the groups in Figure 4.6, are also both from floor context.

Regardless of whether this explanation for the apparent differences in fluoride
content at Old Town is correct, however, almost all of the samples from this site contain



100

very little fluoride: the mean of the fluoride content values for all specimens excluding
the two from floor context in Area B is only 0.06%. In contrast, in studies in which
fluoride dating has been used with success, fluoride content is typically an order of
magnitude higher than this (e.g., Gregory and Schurr 2000; Schurr 1989). It thus seems
that, given the degree of variability among specimens of the same age and context,
overall fluoride content in these samples is too low to distinguish between specimens of
different ages, perhaps due to a low availability of fluoride in the sediments at Old
Town. This would mean that fluoride dating would not be useful at this site even if the

potential problem of variability among contexts were not an issue here.

Ceramic Dating of Selected Contexts

It is unfortunate that fluoride dating of bone does not appear to work at Old
Town, but another dating method is available that can also provide much higher
precision than radiocarbon. Mimbres painted pottery has been studied by dozens of
researchers, and the ways in which design styles on this pottery changed over relatively
short periods of time have been well-documented (e.g., Anyon and LeBlanc 1984;
Haury 1936; Hegmon et al. 1999; Shafer and Brewington 1995; Shafer and Taylor
1986; Stokes 2000). The ceramics from the deposits whose faunal samples I analyze
can thus be used to determine the ages of those faunal samples, if it can be assumed that
the bones within a deposit were placed there during the same span of time in which the
ceramics were deposited.
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Table 4.4. Pottery types used in the ceramic analyses in this study (after Hegmon et al.
1999; Shafer and Brewington 1995)".

Date Range
Pottery Type Abbr. (A.D. Phase(s)
El Paso painted + Chupadero Black-on-white EP  post-1130 TCM
Mimbres Black-on-white Style III $3  1010-1150+* CM & TCM
Mimbres Black-on-white Style II S2  880-1020 TC&CM
Mimbres Black-on-white Style I SI  750-900 SF & TC
Three Circle Red-on-white RW  730-770 SF
Mogolion Red-on-brown RB  650-750 GT & SF

a. Because sherds from the sites that I use have not been identified to “microstyles” (e.g., “early Style IT”,
“late Style I", etc.), | have combined the “microstyle™ date ranges presented in Shafer and Brewington
(1995) into broader ranges for the “macrostyles™. No sherds from the proveniences that I use have
identified to Shafer and Brewington’s “Style I/III" type (though many are identified as “indeterminate
Styie Il or IIT”). I combine the few sherds from these proveniences that are identified as Mimbres
Polychrome with the counts of Style III sherds.

b. Shafer and Brewington (1995) give an ending date of A.D. 1130 for Style II1, but Hegmon e7 al. (1999)
note that this type has been found in contexts dating to the late 1100s at sites to the east of the Mimbres
Valley, and they suggest that it may have continued to have been produced in the valley until after 1150.

The pottery types that I use in my ceramic analysis and the date ranges for them
are listed in Table 4.4; also shown here are the phases to which the types date. I include
only painted pottery types in my analysis because these types are the most temporally
sensitive and because proportions of painted wares relative to plain, textured and
slipped wares might vary between proveniences for functional reasons, rather than for
purely temporal reasons. For painted pottery types that belong to the traditional
Mimbres-Mogollon sequence (i.c., those from Mogollon Red-on-brown through
Mimbres Black-on-white Style II), I use the date ranges presented by Shafer and
Brewington (1995). I only include sherds that are identifiable to a single one of these
types in my analyses; that is, I do not include counts of sherds identified as “Style I or
II” or “Style I or III”.
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The painted pottery types that are used to identify Terminal Classic deposits
post-dating A.D. 1130 are El Paso painted wares, which include both E! Paso Black-on-
red and El Paso Polychrome, and Chupadero Black-on-white (Hegmon et al. 1999; see
also Creel 1999a). I combine counts of sherds of all of these types in my analyses
beeausethesetypesappearmhavebeenusedcontempomneouslyinmeMimbres
Valley, and I do not include counts of unpainted sherds identified as El Paso based on
their temper. Since I include only painted types in my analyses, it is possible that I
could fail to identify deposits containing material dating to the Terminal Classic that
would otherwise be identified as such based on significant abundances of unpainted
wares such as Playas Red, but I discuss specific cases of this sort when they occur.

The goal of the ceramic analyses that I conduct is to assign deposits to time
periodssothatchangesinfaunalsamplucanbeobservedacrossthosetimeperiods. I
callthetimeperiodsthatlcreate“ceramicages”,andthecmmicagestowbicblassign
selected proveniences at Old Town are shown in Table 4.1. For ease of presentation |
mmethesecemmicagesaﬁertheculmhiamkalphamusedmtheMimbrwugim.
ltshouldbekeptinmind,however,thatinsomecasestheceramicagegmupsthatl
Create represent a span of time that is shorter than that of an entire phase, while in other
casesmesecenmicagegroupsmayq:mpmsorauofmwmeconsecuﬁvephm.

The length of the time periods to which I am able to assign deposits is a function
oftwothmgs:thennmberofponerytypesfoundwhhindlemmdthednenngsof
those pottery types. Any deposit, of course, contains materials that date to some range
of time, and deposits that span broader ranges of time should contain wider varieties of
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pottery types. Most of the proveniences that I consider in this study contain at least two
different pottery types in abundance, indicating that the material contained within them
may have been deposited over a fair amount of time®. Even if only a single pottery type
were present in a deposit, however, it would not be possible to assign that deposit to a
time range any shorter than the period during which that pottery type was in use, and
the date ranges of the pottery types that I employ all span at least a few decades.

Deposits could be assigned to time periods like the ones that I use based simply
on visual inspection of the kinds of ceramics found within them. More useful results
can be obtained, however, by performing quantitative analyses to evaluate the
probability that any observed differences in ceramic content between deposits are
simply the result of chance sampling factors. I thus employ chi-square tests, as well as
the adjusted residuals from these tests, to aid in assigning proveniences to time periods.
At al] of the sites where [ use this method to date deposits, the results of my ceramic
analyses are consistent both with any stratigraphic relationships that exist among
proveniences and with any chronometric dates that are available for them. There is thus
good reason to think that these analyses order deposits in time accurately.

Sherd counts from Old Town were available to me for selected parts of the site,
and I next discuss the data from each of these parts of the site individually.

°Monof&emvmimthn[imhﬂehmyuﬂyﬁsminmnwdmdmaedﬂn
carlier than or later than the most abundant types. Because ceramic vessels might be “curated” for some
length of time after they are produced, the presence of small amounts of an earlier pottery type in a
deposit is not necessarily problematic. However, the presence of later types in a deposit that otherwise
appears to be carlier has to mean that at least some later material is present in it.
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Ceramic data from the midden at the base of the cliff in Area D are provided in
Table 4.5. Two adjacent test units were excavated into these deposits, and natural
strata, designated as zones 1 through 6, were identified within them’. Counts of the
numbers of sherds of each pottery type found in each stratum are given in Table 4.5,
and these counts are also displayed as percentages of the total sherd sample from each
stratum. The table also lists the most common pottery type within each stratum and the
range of types that occur at frequencies of 10% or higher within each stratum.

A chi-square test on the sherd counts in Table 4.5 shows that there are highly
significant differences among strata in the abundances of the different pottery types (°
=221.86, p <0.001). The “significant residuals” column of this table lists the types in
each zone that have adjusted standardized residuals with absolute values of 2.00 or
higher, meaning that they fall two standard deviations or more away from the mean
value of all residuals in the chi-square analysis. Types with significant positive
residuals can be interpreted as being more abundant in a stratum than is expected given
the size of the sample from that level and the overall distribution of sherds across
pottery types for the entire midden, and types with significant negative residuals can be
interpreted as being less abundant than expected within a stratum. It is apparent from
the mode, range and residuals columns in this table that earlier pottery types are more
common in the lower strata, while later types are more common in the upper zones.

Specifically, the upper three zones in this midden are dominated almost entirely
by Mimbres B/W Style III, while Three Circle R/W and Mimbres B/W Style I are the

7 Zone S is not listed in Table 4.1 because no identifiable leporid or artiodactyl bones were found in it.
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Table 4.5. Counts and percentages of sherds of each pottery type in each stratum of the
Area D midden at Old Town. “Mode” refers to the most abundant type within each
level, and “Range” refers to the range of types that occur at frequencies of 10% or
higher. A chi-square test on the sherd counts in this table gives a result of * = 221.86
(p <0.001), and the pottery types within each level that produce adjusted standardized
residuals with absolute values greater than or equal to 2.00 are listed as “Significant
Residuals” (“+” = positive residual; “-” = negative residual). See Table 4.4 for the
pottery type name abbreviations that are used in this table and in those that follow.

Table 4.6. Ceramic data for the Area D midden at Old Town aggregated into three
groups of levels (¥ = 199.15, p < 0.001).
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Figure 4.7. Frequency distributions of pottery types within the three groups of levels
from the Area D midden at Old Town.
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Figure 4.8. Frequency distribution of pottery types for the entire sherd sample from the
Area D midden at Old Town.
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only types that occur in the small samples of painted sherds from the two lowest zones.
Inordettoassipmnestoﬁmepeﬁods,lthusmntascondanalysisinwhichthe
strata are aggregated into three groups: zones 1 through 3 are combined into one group,
zone 4 constitutes the second group, and zones S and 6 make up the third group. The
combined ceramic data for these groups of strata are found in Table 4.6. Figure 4.7
displays the ceramic frequencies for these groups graphically, and Figure 4.8 illustrates
the distribution of sherds across pottery types for the entire sample from Area D.

A chi-square test on the sherd counts for these groups of zones again gives a
highly significant result (;* = 204.12, p < 0.001), indicating that the differences in
ceramic content among these groups are much more substantial than would likely result
from chance. Moreover, the residuals from this test indicate that Style I is
significantly over-represented in the upper group, whereas earlier pottery types are
significantly over-represented in the two lower groups.

These resuits strongly suggest that real temporal differences exist among these
groups of strata. In addition, these results can be used to assign the groups of strata to
time periods. Because the sherd samples from zones 1 through 3 consist almost entirely
ofStyleIlI,whichdawstotheCIassicphase,lassignthﬁemwtheeenmicage
“Classic Mimbres™. Since few sherds of earlier types are present here, it is unlikely that
many of the bones in these deposits pre-date the Classic phase. Zone 4 is dominated by
sherds of Style II, which dates mainly to the Three Circle phase, though substantial
quantities of Styles I and III are also present, as are three sherds of El Paso painted
ware. [ thus assign this zone, which likely consists primarily of material dating to the
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Three Circle and Classic phases, to the ceramic age “Three Circle and Classic
Mimbres”. [ assign the samples from zones 5 and 6 to the ceramic age “San Francisco
and early Three Circle”. These strata contain only Three Circle R/W, which dates to the
San Francisco phase, and Style I, which dates to the San Francisco phase and the early
part of the Three Circle phase.

Table 4.7 presents ceramic data, which come from Lucas (1996), for the pit
structures excavated in Area B. Mimbres B/W Styles I and Il are the most abundant
pottery types in this area, indicating that most of the material in these deposits likely
dates to the Three Circle phase. This, of course, is consistent with all of the
chronometric dates that are available for Area B. A chi-square test on the sherd counts,
however, gives a significant result (¢ = 70.62, p = 0.002), which suggests that there are
important differences in ceramic content among the deposits in this part of the site.

It can be seen in Table 4.7 that Style I is the most abundant pottery type in some
of these proveniences, while Style II is most abundant in others. Combining the
analytic units that are dominated by Style I into one group and those dominated by Style
II into another results in the sherd counts that are presented in Table 4.8 and illustrated
in Figure 4.9; Figure 4.10 displays the distribution of sherds across types for the entire
Area B ceramic sample. A chi-square test shows that the groups created by aggregating
proveniences in this manner do differ significantly in ceramic content (f = 29.47, p <
0.001), and the residuals from this test show that this result is due primarily to varying
proportions of Style I and Style II between the two groups.



Table 4.7. Ceramic data for the structures excavated in Area B at Old Town (i =
70.62, p =0.002). Data are from Lucas (1996).
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Table 4.8. Ceramic data for the Area B structures at Old Town aggregated into two
ceramic age groups (¥ = 29.47, p <0.001).
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Figure 4.9. Frequency distributions of pottery types within the two ceramic age groups
created for the Area B structures at Old Town.
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I assign all of the deposits in Area B to the Three Circle phase because the
material contained in these deposits appears to date mostly to this phase. However,
because there are significant differences in ceramic content among these deposits, I
assign them to two separate ceramic age groups. Proveniences dominated by the earlier
Style I are assigned to the age group “early Three Circle”; some of the material in these
analytic units may also date to the San Francisco phase. Proveniences dominated by the
later Style II are assigned to the age group “Three Circle”. In Chapter S, I use these two
ceramic age groups to determine whether any changes in faunal samples are apparent
within the span of time represented by the Three Circle phase.

To support the idea that the difference in ceramic content between these two
groups does represent a real temporal difference, I note that the results of my ceramic
analysis are consistent with all of the stratigraphic relationships that exist among the
analytic units in this area (see Table 4.1). Wherever there is both a fill deposit and a
floor or floor feature deposit from the same room, the ceramic analysis assigns the fill
deposit either to the same age group as the floor deposit (rooms B2, B4 and B11), or it
mignstheﬁlldeposittothe later age group (room B9). In addition, there are direct
stratigraphic relationships among two pairs of rooms — B6 was built above B4 and B11
was built above B9 — and the ceramic results agree with these relationships.

As with the deposits in Area B, the fill inside room AS may also provide faunal
samples that can be used to explore whether any changes occurred across the period of
time spanned by the Three Circle phase. As I discussed earlier, three radiocarbon dates
were obtained on bones recovered from the fill of AS, and the 2-sigma ranges for these
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dates all fall squarely within the Three Circle phase. In addition, the architecture of this
pithouse and the ceramics recovered from it both suggest that the structure and the fill
within it date to this phase. The important issue thus becomes whether the material at
the bottom of this unit is substantially older than the material at the top, thus providing a
glimpse at changes during the Three Circle phase, or whether objects at the top and the
bottom of this unit are all essentially of the same age.

The deposits between the floor of this pit structure and the overlying surface
room Al, which dates to the Classic phase, were approximately one meter deep. A
portion of the undisturbed deposits within this room were designated as excavation
subunit W, and this unit was dug in 10 cm arbitrary levels. Sherd counts for these
levels are presented in Table 4.9%.

A chi-square test on these sherd counts does not indicate that there are any
significant differences in ceramic content among the levels in this unit (32 = 26.43, P=
0.549). The sherd sample from cach level is very small, however, and this insignificant
result may be due to small sample sizes rather than to a true absence of chronological
differences. To explore this possibility, I aggregate the levels into two groups, placing
the division midway down the column between levels 5 and 6. The sherd counts for
these groups are given in Table 4.10, these counts are illustrated in Figure 4.11, and the
frequency distribution for the entire subunit W sherd sample is shown in Figure 4.12.

* Level | in this unit contained some maserial that originated from room AL, 30 I do not include this level
in my either my ceramic or my faunal analyses. Level 8 is not included in my ceramic analysis becsuse

Do painted sherds were recovered from this level, but there is a fsunal sample from this level. Level 10

includes material recovered from the floor of room AS.
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Table 4.9. Ceramic data for the levels of excavation subunit W in room AS at Old
Town (3 = 26.43, p = 0.549).
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Table 4.10. Ceramic data for subunit W in room AS at Old Town aggregated into two
groups of levels (¥ = 7.12, p = 0.130).
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Figure 4.11. Frequency distributions of pottery types within the two groups of levels
from subunit W in room A5 at Old Town.
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Figure 4.12. Frequency distribution of pottery types for the entire sherd sample from
subunit W in room AS at Old Town.
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A chi-square test still does not yield a significant result when the levels are
grouped in this way (32 = 7.12, p = 0.130). However, the Three Circle R/'W pottery
type does produce significant residuals: this type is over-represented in the lower levels
and under-represented in the upper levels. In addition, although the residuals for Style
II are not significant, this type is more abundant in the sample from the upper levels
than it is in the sample from the lower levels. Thus, despite the fact that there is no
statistically significant overall difference in ceramic content between these groups, the
differences that do appear here are consistent with the lower levels being older, and
these differences might become statistically significant were larger samples available.
Because Three Circle R/W is over-represented in the lower levels, I assign these levels
to the ceramic age group “early Three Circle”. The upper levels I assign to the age
group “Three Circle”; note that sherd frequencies in this group of levels closely
resemble those in the group of proveniences from Area B that are dominated by Style II.

Finally, to evaluate wheth_erthe ceramic age groups that | have created for all of
these proveniences do truly differ in ways that likely reflect differences in age, I present
an analysis of the combined sherd samples for each group. Sherd counts for each of the
analytic units assigned to a given ceramic age group (see Table 4.1) were added
together, and these data are shown in Table 4.11. Sherd frequency distributions for
each age group are displayed graphically in Figure 4.13, and Figure 4.14 presents the
frequency distribution for the total sample from all of the Old Town analytic units that
are included in this analysis. A chi-square test on the aggregated counts gives a highly
significant result (; = 450.96, p < 0.001), and the residuals exhibit a perfect progression
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Table 4.11. Combined sherd counts for the ceramic age groups created for Old Town
(of = 486.56, p < 0.001).
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from youngest to oldest in the type that is most over-represented within each group.

These groups thus do seem to capture differences in age quite well.

Summary of the Dating of Old Town Proveniences

I conclude my discussion of the Old Town site by summarizing the dating of the
analytic units that [ include in my study (see Table 4.1). As I noted earlier,
chronometric dates are available for some of these proveniences, and I was able to
assign selected proveniences to ceramic age groups based on the sherd counts for them.
However, not all analytic units were included in my ceramic analysis, nor do
chronometric dates exist for all of them. I thus assign all proveniences to phases, shown
in Table 4.1, taking into account all of the available information about the ages of these
proveniences. In the next chapter I first use these broad phase age groups to examine
whether any changes over time are apparent in faunal samples from Old Town, keeping
in mind that some of the proveniences that I use are more securely dated than are others.
I then explore whether any changes are evident acruss the subset of these faunal
samples that can be dated more precisely using the results of my ceramic analyses.
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Figure 4.13. Frequency distributions of pottery types within the ceramic age groups
created at Old Town.
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Figure 4.14. Frequency distribution of pottery types for the combined sherd sample
from all proveniences assigned to ceramic age groups at Old Town.
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RoomCl7,apitsuucmdntwasonlyparﬁallyexcavmd,appwstoptovide
the earliest faunal sample from Old Town. As I noted earlier, this structure is thought to
have been built during the Early Pithouse period or the Georgetown phase based on its
shape (Creel 1995:19). No chronometric dates are available for this room, much less
forﬁuwnminedwidlinitbmunmicsobsetvedonthemﬁceofAMCsuggmtha
thmwasanEarlyPithousepeﬁodoccupationsomewhereindlispu!ofthesite(Creel
1993:8). I thus treat the faunal sample from the fill of this room as being “Early
Pithouse or Georgetown” in age; this phase attribution is not nearly as secure as it could
be, but there is a good chance that this material pre-dates the San Francisco phase.

The next oldest samples apparently come from zone 6 of the Area D midden and
from Feature A81. As I discussed above, the ceramics from the lowest zones in Area D
suggest that these strata contain material that dates to the San Francisco phase and
possibly also to the early Three Circle phase. Feature A81 is an extramural pit that was
likely used for storage, and large outdoor pits like this seem for the most part to pre-
date the Classic phase in the Mimbres region (e.g., Creel 1995:17-18; Anyon and
LeBlanc 1984). The meager ceramic sample recovered from the fill of this feature
suggests that it is of roughly the same age as the lowest strata of the Area D midden
(Creel 1999b:17): along with several unpainted sherds, one Three Circle R/W sherd and
one Mimbres B/W sherd of indeterminate style were found inside it.

Most of the proveniences with useful faunal samples at Old Town date to the
Three Circle phase. Chronometric dates and ceramic content place the deposits from
room A5, as well as those from all of the Area B structures, firmly within the date range
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of this phase. The remaining analytic units that I assign to this phase are the fill
deposits from rooms A47, A49, A59, and A86, all of which are thought to be Three
Circle in age based on stratigraphic, architectural and artifactual criteria (Creel 1999b;
Darrell Creel, personal communication, 2001). Because no chronometric dates or
quantitative ceramic data are available for the fill of these rooms, however, my
attribution of this material to the Three Circle phase is obviously not entirely secure.
Zone 4 in the Area D midden contains high percentages of ceramics dating to both the
Three Circle and the Classic phases, so I consider this stratum to be “Three Circle and
Classic Mimbres™ in age.

It is safe to think that rooms A2 and A7 are Classic Mimbres in age based on
both architectural criteria and chronometric dates. Since the faunal samples that I use
from these rooms come from deposits that do not appear to have been disturbed, there is
good reason to think that these samples also date to this period. It is possible, however,
to narrow the age of these deposits down more precisely. Creel (1999a) notes that
sherds of Playas Red and El Paso brown ware, pottery types that are both thought to
date to the Terminal Classic, were found in the floor adobe of these rooms. Together
with the non-cutting date of A.D. 1107 produced by the tree ring sample from the fill of
room A7, the presence of these sherds suggests that these rooms were occupied during
the Terminal Classic, and the 2-sigma ranges for the radiocarbon dates on bones from
the floors of these rooms are consistent with this. I thus assign the faunal samples from
these rooms to the Terminal Classic because this material should post-date the last
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occupation of these rooms, and because there is no evidence of any Black Mountain
phase occupation in this part of the site (Creel 1999a).

The ceramics in zones 1 through 3 of the midden in Area D consist almost
entirely of Style II, indicating that little of the material in these deposits pre-dates the
Classic phase. There are no sherds of painted Terminal Classic pottery types in these
strata, but one Playas sherd is present in them, and El Paso painted sherds are present in
zone 4. Moreover, Creel (1999a) notes that Terminal Classic ceramics are abundant
throughout Area A, which is located on top of the bluff directly above the midden
deposits in Area D, suggesting that much of the activity in Area A took place fairly late.
Because there is little basis for considering the material in the upper deposits of Area D
to be substantially earlier than the material from the rooms in Area A, I treat these
deposits as also being Terminal Classic in age.

Finally, the faunal sample from floor features in room C2 is well-dated to the
Black Mountain phase. There is both a radiocarbon date obtained on a jackrabbit bone
from this room and an archacomagnetic date on a hearth in this room that are consistent
with this phase assignment, and the room has not been badly disturbed by pothunting
(Creel 1999a).

Mimbres Foundation Sites

In addition to the faunal assemblage from Old Town, 1 also include the
assemblages from Galaz, Mattocks and McAnally in my study. The material that I use
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from these sites comes from excavations conducted during the 1970s by the Mimbres
Foundation research group.

These three sites are all located much further up the valley than is Old Town
(see Figure 4.1) in a natural setting that is somewhat different. Like Old Town, Galaz
and Mattocks are located in a semidesert grassland biotic community (Brown 1994;
Brown and Lowe 1980), but these sites sit at elevations that are respectively about 200
and 300 meters higher than that of Old Town. Foothills covered by pinyon-juniper
woodland are quite close by, and McAnally itself is located on top of a small hill near
Mattocks within this woodland community. Ponderosa pine-dominated forests also
occur at higher elevations within 15 kilometers of all of these sites. As I note in
Chapter 5, the differences in environmental setting between Old Town and the Mimbres
Foundation sites are reflected in the faunal samples from them.

I next discuss the depositional context and the dating of the faunal samples that I
use from each of these three sites individually. Several chronometric dates are available
for the proveniences from Galaz and Mattocks that I include in my study, and ceramic
dating is particularly useful at these two sites. The assemblage from McAnally is
unique both because this site provides the earliest material that I include in my analysis
‘ and because only limited excavation was conducted here.

Galaz

Galaz (LA 635) was located on the west side of the Mimbres River on the first
terrace above the river’s floodplain. The site effectively no longer exists, having been
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completely bulldozed by pothunters, but Mimbres Foundation researchers were able to
work here while the site was in the process of being dismantled. The archaeological
research that has been conducted at this site is reported by Anyon and LeBlanc (1984).

Present at Galaz were pit structures dating to the Late Pithouse period, a Classic
Mimbres phase pueblo that was also occupied during the Terminal Classic, and a later
pueblio that appears to date to the Black Mountain phase (Anyon and LeBlanc 1984;
Hegmon et al. 1999). Two research projects carried out at Galaz in the late 1920s and
carly 1930s excavated both surface rooms and pithouses, but the Mimbres Foundation
project, which recovered the faunal assemblage that I study here, was able to excavate
only pit structures and storage pits. As I discuss below, however, not all of the material
recovered from inside these features dates to the Late Pithouse period: some also
appears to date to the Classic Mimbres phase and some to the Terminal Classic.

The Galaz faunal samples that meet the criteria outlined at the beginning of this
chapter come from the proveniences listed in Table 4.12. The Mimbres Foundation
defined analytic units, designated by capital letters, that correspond to depositional units
within the features that they excavated (see Anyon and LeBlanc 1984). I use these
analytic units here, though I note that I do not always include all of the material from an
analytic unit in my study: [ exclude faunal samples from portions of deposits that were
not screened and samples from layers of construction fill that are combined with other
material to form an analytic unit (see Appendix B). The context of each analytic unit is
presented in Table 4.12, and the context categories that I use here are the same as those
that I use for Old Town. Unlike the way in which I treated room fill at Old Town,
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Table 4.12. Proveniences at Galaz with faunal samples included in this analysis. The
analytic units that I use are those defined by Anyon and LeBlanc (1984).

Unit Abbr. |Context Chronometric Dates _[Ceramic Age_|Phese
Communal Structurs 8 A |8A room floor festure  |A.D. 850 +/~ 60° GT& SF GT/SF
|Communel Stuchure 8C  [6C room GT&SF GT/SF
[Communal Structure 8D |8D room fill GT&SF GT/SF
[Pithouse 1 A 1A room floor festure  |A.D. 858" TC
|Pithowse 18 18 room floor TC(@&CM) |[TC

TC (& CM) TC
TC (& CM) TC
CM (& TC) CM
TC (& CM) TC
TC (& CM) TC
CM (& TC) CM

[»]]

CM (8 TC)

though, the Mimbres Foundation often defined more than one analytic unit for such
deposits: for example, 8C is the lower fill in room 8, while 8D is the upper fill’.
Chronometric dates are available for some of the proveniences at Galaz that |
include in my faunal study, and I supplement these dates with a quantitative analysis of
the ceramics recovered from all of the proveniences that I use. I employ this
information to assign the analytic units in Table 4.12 to phases, which I use to arrange
faunal samples in time in the following chapter. I next briefly describe these analytic
units and the chronometric dates that exist for them, and I then discuss my ceramic
dating analysis.
ExcavaﬁonmitSatGahzisar?mdpitmmeasidenﬁﬁedasa

communal or ceremonial structure based on its large size and its apparently lobed entry

? The letters for the analytic units within a feature are arranged from bottom to top: A is below B, etc.
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way'’. Anyon and LeBlanc (1984:121) suggest that the ceramics recovered from this
room indicate that it was built during the Georgetown phase, and they also note that a
radiocarbon date of A.D. 650 +/- 50 was obtained on a roof beam from the structure.
As 1 discuss below, however, the ceramics from room 8 are consistent with a date in
cither the Georgetown or the San Francisco phase. In addition, taking the radiocarbon
date from this room at face value'’, I note that the 2-sigma range for this date is also
consistent with construction during either of these two phases.

Pithouses 1, 18, 27b'2, and 29 all appear to have been built during the Three
Circle phase. Tree ring dates that indicate construction during this phase are available
for three of these structures, and all four of them are rectangular in shape, as most Three
Circle phase pithouses are. The ceramics recovered from the fill of these rooms are also
consistent with construction during the Three Circle phase, though, as I note shortly,
some material dating to the Classic phase is present in this fill as well.

Finally, unit 28 consists of three adjacent small, roofed pits that appear to have
been used for storage. No chronometric dates are available for the construction or use
of these features, but, as I noted in my discussion of feature A81 at Old Town, it is
thought that pits such as these pre-date the Classic phase in the Mimbres region (e.g.,

'° One of the attributes used in the Mogollon region to identify pit structures as communal structures (or
“kivas”) is the presence of interior carthen lobes on each side of the entryway.

! Since this date was obtained from a wood sample, and since no mention is made of whether only outer
rings were used, this structure may have been built later than the date suggests. In addition, the
uncalibrated radiocarbon age for this date and the means by which it was calibrated into calendar years
are not provided by any published source.

2 Two pithouses were found in unit 27. Pithouse 27a is an carlier round structure, which Anyon and
LeBlanc (1984) suggest was built during the Georgetown phase. Pithouse 27b was smaller and was built
inside the pit created for 27a. No screened faunal samples are svailable for Pithouse 27s.
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Anyon and LeBlanc 1984; Creel 1995). Ceramics indicate that the fill of the unit 28
pits contains material dating to both the Three Circle and Classic Mimbres phases.

Sherd counts for the analytic units that I include in my faunal analysis are
presented in Table 4.13; I obtained these data from Anyon and LeBlanc (1984:table
9.3)"%. Also included in this table are sherd counts for three analytic units that I initially
thought would provide useful faunal samples, but which, as I discus shortly, appear to
include material dating to a very broad range of time. One of these analytic units is
27E, which is the upper fill of pithouse 27b and which overlies analytic unit 27D. The
other two, 10B and 11D, are also pithouse fill deposits: little is known about pithouse
10 because it was almost completely destroyed by bulldozing, while pithouse 11 is
thought to have been built during the Three Circle phase.

A chi-square test on the sherd counts in Table 4.13 produces a highly significant
resuit (¥ = 1109.16, p < 0.001), indicating that there are substantial differences in
ceramic content among these proveniences. Consideration of the most abundant pottery
types within each analytic unit together with examination of the residuals from the chi-
square test suggests that these analytic units can be arranged into age groups, and I have
done so in Table 4.13.

Mimbres B/W Style III is the most abundant pottery type in 18E, 28B, and 28C,
and this type produces significant positive residuals in two of these analytic units. Style

'3 Anyon and LeBlanc (1984) provide percentage values for pottery type abundances but not the sherd
counts on which these percentages are based. 1 calculated the counts that I use here by multiplying the
percentages by analytic unit sample size and then rounding the result to the nearest whole number; sny
rounding errors that result from this procedure should be inconsequential. I combined the bowl and jar
percentages that Anyon and LeBlanc present for Styles L, II, and III. No painted sherds were recovered in
analytic unit 1A.
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Table 4.13. Ceramic data for Galaz analytic units (> = 1109.16, p < 0.001). Data are
from Anyon and LeBlanc (1984:table 9.3).
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Table 4.14. Ceramic data for Galaz analytic units with useful faunal samples
aggregated into three age groups (* = 746.93, p < 0.001).
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Gelaz Ceramic Age Groups
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Figure 4.15. Frequency distributions of pottery types within the three ceramic age
groups created for the Galaz analytic units.
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Figure 4.16. Frequency distribution of pottery types for the entire sherd sample from
the Galaz analytic units with useful faunal samples.
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I is the most common type in 1B, 1E, 18D, 27D, and 29A, and residuals indicate that
this type is much more abundant than expected in all of these analytic units. The three
analytic units from room 8 each contain significantly large percentages of Mogollon
R/B. Combining the sherd counts from all of the analytic units within each of these
three groups results in the data presented in Table 4.14. Sherd frequencies for these
groups are illustrated graphically in Figure 4.15, while Figure 4.16 displays the
frequency distribution for the combined sherd sample from all of these analytic units.

Not included in Table 4.14 are the sherd counts for analytic units 10B, 11D, and
27E. These proveniences contain high frequencies of all pottery types from Style I,
whichdatestoihe San Francisco and Three Circle phases, through El Paso and
Chupadero, which date to the Terminal Classic. It thus appears that the material in
these analytic units spans a very broad period of time. Since this is the case, these
proveniences are not useful for exploring changes over time at the resolution that is
required for the research questions that I am addressing, and I do not include the faunal
samples from these proveniences in my analysis in Chapter 5.

For the three groups of analytic units that appear to contain material from
shorter spans of time (i.c., those included in Table 4.14), a chi-square test indicates that
they do differ significantly in ceramic content (x2 = 746.93, p < 0.001). In addition, the
residuals from this test show that the pottery types that are over- and under-represented
in each group conform to the pattern that would be observed if these groups captured
differences in age. Since this is the case, [ use these ceramic groups to assign analytic
units to time periods (see Table 4.12), which I employ in my analyses in Chapter 5.
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The three analytic units from room 8 comprise the group that is dominated by
Mogollon R/B. In addition to this pottery type, however, a substantial quantity of Three
Circle R/W is also present in these proveniences. Since Three Circle R/W dates only to
the period of time encompassed by the San Francisco phase, it is likely that at least
some of the faunal material in these deposits dates to this span of time. The presence of
Mogollon R/B, on the other hand, might indicate either an early San Francisco phase or
a late Georgetown phase age. In addition, as discussed above, the 2-sigma range on the
radiocarbon date from this structure is consistent with construction during either of
these two time periods. I thus consider these analytic units to be “San Francisco and
Georgetown” in age: the material in these deposits dates at least to the A.D. 700s, and
some may date to the late 600s as well.

Style I accounts for nearly half of the total sherd sample for the middle age
group, but many sherds of Styles II and III are also present in these analytic units. This
suggests that most of the material in these deposits dates to the Three Circle time
period, though some also dates to the Classic phase, while some may be San Francisco
phase in age. Conversely, the proveniences in the third age group are dominated by
Style I11, but they also contain some sherds of Styles I and II. Most of the material in
these deposits thus likely dates to the Classic phase, but some appears to date to the
Three Circle phase, and some perhaps dates to the San Francisco phase.

I call the group dominated by Style I “Three Circle (and Classic Mimbres)”, and
I call the group dominated by Style III “Classic Mimbres (and Three Circle)”. Most of
themmhlhmhofthsegrouwofdeposhpmhblydﬂshﬂnlheeé&clemd
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Classic Mimbres phases, respectively, and I treat this material accordingly in my faunal
analysis. It should be kept in mind, however, that there appears to be some overlap in
age between the two sets of analytic units. No painted sherds were recovered from
analytic unit 1A, which consists of floor pits within pithouse 1, but I assign this
provenience to the Three Circle phase based on the tree ring date obtained from this
structure and the ceramics present in the overlying analytic units 1B and 1E.

Finally, I note that the results of my ceramic analysis are consistent both with
the chronometric dates that are available for these deposits and with the stratigraphic
relationships among them. For pithouse 18, the ceramic analysis places the upper fill in
the Classic phase group and the lower fill in the Three Circle phase group, while the all
of the deposits within each of the other features are assigned to single age groups.

Mattocks

Mattocks (LA 676) is located approximately 6 kilometers north of Galaz, and,
like Galaz, it sits on the first terrace above the floodplain on the west side of the
Mimbres River. The Mimbres Foundation conducted excavations in and around four
Classic Mimbres room blocks at this site, portions of which show evidence of
occupation during the Terminal Classic in addition to the Classic phase proper. These
researchers also excavated several pit structures, some of which date to the Late
Pithouse period and some of which are Classic Mimbres in age. The archaeological
research that has been conducted at this site is described in a forthcoming monograph
(Gilman and LeBlanc n.d.; see also LeBlanc 1975, 1976a, 1976b).
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The proveniences from Mattocks that provide the faunal samples included in my
analysis are listed in Table 4.15. As with Galaz, the analytic units that I use for this site
were defined by the Mimbres Foundation, though I again exclude some of the material
in some of these analytic units from my analysis (see Appendix B.).

Also shown in Table 4.15 are the chronometric dates that are available for these
proveniences (from Gilman and LeBlanc n.d.). Some of the rooms at this site have
produced many tree ring dates, and I present only the latest of the cutting and non-
cutting dates for these rooms'*. It is evident from the dates in this table that most of
these proveniences are Classic Mimbres in age, and the results of the ceramic analysis
that I present shortly are consistent with this. However, some of the structures at
Mattocks were built before the Classic phase, and my ceramic analysis shows that there
are detectable age differences among the deposits that I use'®. I present this ceramic
analysis after I describe the excavation units included in Table 4.15.

Unit 80 consists of an outdoor area that is characterized by Gilman and LeBlanc
(n.d.) as a Classic phase work area (80a), below which was found a round pit structure
(80b). Gilman and LeBlanc suggest that the pit structure was built in the Georgetown
phase, but, as I discuss below, the ceramics recovered from the fill inside this structure
indicate that much of this fill dates to the Three Circle and Classic phases. I treat the
material found above the 80a surface as being from an extramural midden context.

"Somofmemmcmﬁngdnamobnimdﬁummpmmovemdﬁomdiwbedmmﬁmnd
they may not necessarily come from timbers used in the construction of these rooms.

¥ Except for floor features, I exclude analytic units from my analysis if sherd counts are not available for
them. I do this because, without sherd dats, it is not possible to dete such proveniences precisely enough
to determine how their ages relate to the ages of the rest of the proveniences that | use.
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Table 4.15. Proveniences at Mattocks with faunal samples included in this analysis (see

Gilman and LeBlanc n.d.).

|EM Contaxt ronometric Dates Phase |
80a it extramural midden |post-A.D. 1110° Style it CM
|o0b room fill Style | TC/ICM
108 fill room fill post-A.D. 1105* Style il CM
1110 room fill post-A.D. 991° Style Il TCICM
111 floor feature  {room floor festure TCICM
112M room it post-A.D. 1091°* Style Il CM
113MW room fi Style l) CM
1148 fill room fill post-A.D. 1088° Style Il CcM
114b il room fill [ TC/ICM
115a il room filt AD. 1107 Style Il CM
1150 Mt room fill Style Ili CM
1160 room fit |post-A.D. 1095° Style Il TC/CM
1191 room fill Style Il CM
121130 W room fill Style il CM
121/131 upper il room fill Style 1l CM
121/131 lower 1 |room il Style I CM
141 8l extramural pit i Style Il CM
225 M room fil TCM CWTCM
233 fil room fill post-A.D. 1051 Style |l CM
237 M room il A.D. 1005 TCM CM/TCM
200a it room fil Style Ill CM
208D fill (weet) room M Style | TC/ICM
206D fill (enst) room fill post-A.D. 938° Style | TCICM
290 upper extramural midden Style I CM
290 lower extramural midden Style i TC/ICM
325 upper filt room TCM CWM/TCM
325 lower fill room Style il CM
410 fitt room fill A.D. 1132-1212**, post-A.D. 1020° | Style lil CM
423a fll room fill Style Il CM
423a floor room floor Style Ii TCICM
425 M room fil post-A.D. 1095° Style Il CM
425 floor festure  jroom floor festure Style il CcM™M
426 room il A.D. 1095 post-A.D. 1109° Style Wl CM
426 floor festure  [room floor festure CM
431 upper room fil Style | TCICM
431 lower il room fill post-A.D. 1041 Style | TCICM
433 upper room fil Style Il CM
433 lower filt room fill A.D. 1079** post-A.D. 1100° Style il CM
435a upper fill room fill Style il CM
4358 lower fill room fill post-A.D. 1082°* Style Il} cM
4358 floor festure |room floor festure CcM
438a fill room fil AD. 1117 Style il CM
438b floor festure room floor festure CM
441 T room fill N CM
“Latost tree ring non-cutting date from this unit (not necessarily from construction materiel); *tetest tree

ring cutting dete; **srchasomagnetic dats range (from hearth adobe). All detes are from Giiman and
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Unit 80 is located just south of a Classic phase room block (the “100s block”) in
which the Mimbres Foundation excavated several rooms, including those in units 106,
111, 112, 113, 114, 115a, 116, 119, and 121. Two superimposed floors were found in
room 114; the later of these is designated as 114a and the earlier as 114b. Unit 121 is
either a fully enclosed room or an activity area that was walled on three sides, and units
130 and 131 were considered to be part of this same area. Since this area was enclosed
on at least three sides, I treat the material from it as room fill. Unit 115b is a pithouse
encountered below room 115a. Gilman and LeBlanc (n.d.) note that this rectangular
structure was apparently built during the Three Circle phase, but my ceramic analysis
suggests that most of the fill within this structure dates to the Classic phase. Unit 141 is
an extramural pit found to the south of this room block.

Units 237 and 286a are rooms in another Classic phase room block (the “200s
block™), and unit 225 is a surface room that is, if not part of this room block, located
very near to it. Unit 233 is either a room in this block or it is part of a plaza area
adjacent to it that was enclosed by two or three walls. As with unit 121, since this area
was at least partially walled, I consider the fill from it to be room fill. Unit 286b is a
rectangular pit structure below 286a that appears, based on architectural and ceramic
criteria, to have been built during the Three Circle phase. The tree ring sample listed in
Table 4.15 that produced the non-cutting date of A.D. 936 was found in the fill of the
entry ramp of the pithouse, and there is a chance that it comes from structure 286a
rather than 286b. Unit 290 is located just to the north of the 200s room block, and the
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deposits in this unit appear to be the result of trash dumped on an extramural surface.
Unit 325 is a small isolated surface room located near the “300s” room block.

Units 423, 425, 431, 433, 435, and 438 are all rooms in a fourth Classic phase
pueblo room block, the “400s block™. Two floors were found in three of these rooms
(423, 435 and 438), and in each case the later occupation is designated by the letter “a”,
while the earlier one is noted by the letter “b”. Found in unit 426 are what appear to be
the remains of a ramada adjacent to the 400s room block. This area was roofed and it
was walled on one and a half sides, so I consider the fill from this unit to be room fill.

Units 410 and 441 are pithouses located in the vicinity of the 400s room block,
both of which are thought to have been built during the Classic phase. In the case of
room 410 this phase attribution is based on ceramic evidence, while for room 441 it is
based on stratigraphic relationships with structures of known age. The archacomagnetic
date reported by Gilman and LeBlanc (n.d.) for the hearth in room 410 falls in Terminal
Classic times. However, the roof of this structure burned, perhaps after it had collapsed,
so this date may apply to the burning of the roof rather than to the last use of the room.

Sherd counts for the Mattocks analytic units that I include in my analysis are
presented in Table 4.16. It can be seen that Mimbres B/W Style III, which dates
primarily to the Classic Mimbres phase, is by far the most abundant pottery type in all
of these proveniences, but there are some differences in ceramic content among them.
A chi-square test on these data produces a highly significant result ()¢ =873.39, p <
0.001), and inspection of the residuals from this test indicates that pottery types that are



135

Table 4.16. Ceramic data for Mattocks analytic units (> = 873.39, p < 0.001). Data are
from Gilman and LeBlanc (n.d).

1 143

007 10| ee| el 129

00/ 18] 62l @3 T8 (838 [P

00! 36] 56/ 600/ 0O[8Y 83 [meme

00] 73] o s 2483 58 jewe

00/ 00} d0] 100! 00 S |mne

h}

a0l ool oo eo! 22133 83 st

03] 30| 14l ®8] 0s[83 |83 $1¢) 82° (), 83 (9). BP

00/ 431 24! @3 00 (3] [ ICN

00/ 00/ 0] 1600[ 00|83 83 |nene

60/ 00! 107 657] 3883 6365 [sere

00 00 123 @77] 00/83 (6383 [nene

00] 371 68 e8! 00 $3-83_none

06] 00/ 103 887] 00/83 5383 [neme

13 28] 81| o8l 29 RW (), 81

a0 LSl 7] 843 08|83 I8) nene

00/ 117 €8] esoi 3389 I8 R

20/ €0/ 00} 0] 00 RW [2)

00| 311 ool esel o008y |83 e

00| 00| 80/ e60i 00[8Y |83 [nome

00/ 105; 83 &2l 00/83 8183 e

00/ 00} 00} 16a0] 00 none

[ 2

00| 24] 38] mel 2483 B R (¢

G0l 18] 44| ®38] 00 C

00! 00] 133 ®30) 38/83 nene

00[ 21] asl ®17; o0ol§y nene

00| 00 o00)1000] 00/83 |83 )

00 2 3] 91.7] 0083 [S3  jnew

aol 30/ 1sl W7 0783 528 (8¢

ao] ool 168l ®.3 00[83 82(e

00 18] 135! 847 00[83 (828 |83 (]

I 00! @5l 177 7170 00i8__ 638 [82(¢), 83¢)
@]
[ L0 o 13 S 78t o e 00 00] 138] 8§31 808/ 00!83 8183 i8I (o]
(] 1o 2 e sl 1 4] 00 242] €8] &8 1.8 RS (+), $1° (), B £)
[] [ of & 2 @& 1 | 00 00| 348] 17.3] 474[ 088 8183 [81°(e) 82(%) &
1 upper W0 00! 11 143 168 e81] 0083 8183 |81°(+) 82(e) B ()
e 60| __00] 108, 08! 74[ 00/83 ¥ 81 (¢)
ALl 02 A0 12 0t

Table 4.17. Ceramic data for Mattocks analytic units aggregated into four age groups
(o = 604.74, p < 0.001).
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Mattocks Ceramic Age Groups
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Figure 4.17. Frequency distributions of pottery types within the four ceramic age
groups created for the Mattocks analytic units. -
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Figure 4.18. Frequency distribution of pottery types for the entire sherd sample from
the Mattocks analytic units assigned to ceramic age groups.
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either earlier than or later than Style III are over-represented in certain analytic units. I
have arranged the analytic units in Table 4.16 into four groups based on these residuals.
One group consists of the fill from rooms 225 and 237 and the upper fill from
room 325. El Paso painted and Chupadero B/W sherds make up 10% or more of the
samples from these proveniences, and residuals show that these types are significantly
more abundant than expected in all of them. Another group consists of the fill from
rooms 111 and 116, the fill above the lower floor of room 114 (114b), the lower fill
from unit 290, and the material from the upper floor of room 423 (432a). There are
significant positive residuals for Style II in these analytic units, and more than 10% of
these samples consists of this pottery type. A third group includes the fill of pithouses
80b and 286b and of surface room 431. The residuals for Style I are significant in all of
these deposits, and this type occurs at frequencies higher than 10% in them. The final
group includes the remainder of the analytic units in Table 4.16; Style I, Style I and the
Terminal Classic pottery types are not significantly over-represented in these deposits'®.
The aggregated sherd data for these groups are shown in Table 4.17. Frequency
distributions for each group are displayed in Figure 4.17 and the frequency distribution
for the entire sherd sample from the Mattocks analytic units that I use is illustrated in

'¢ Style I makes up slightly more than 10% of the sample from the fill of room 425, but the residual for
this type in this analytic unit is not significant, most likely due to the small size of the sampie from this
deposit (only two sherds of Style I are present here). For this reason I do not place this analytic unit in
the Style | age group. The residuals for Style II are positive and significant in both the eastem fill of
room 286b and in the upper fill of room 431, but I place these analytic units in the Style I group because
the residuals for Style I are larger. [ do not create a separate group for analytic units in which Mogollon
R/B or Three Circle R/W produce significant positive residuals. These pottery types are so rare in the
overall assembiage from this site that the presence of even one sherd of either of these types in a deposit
is enough to result in a large residual.
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Figure 4.18; Mogollon R/B and Three Circle R/W are not included in these figures
because these types occur at extremely low percentages. 1 call the group of deposits
with significant amounts of El Paso and Chupadero the “Terminal Classic™ group, I call
the two groups of deposits in which Style I and Style II are over-represented the “Style
I” and the “Style I1” groups, respectively, and I call the remaining group “Style III”.

A chi-square test on the data in Table 4.17 provides a very significant result (*
=604.74, p < 0.001), and the residuals from this test show that El Paso and Chupadero
sherds are more abundant than expected in the first group, while Styles I, I and III are
each more abundant than expected in the group that is named after them. It thus
appears that these groups do reflect age differences among analytic units. Most of the
material in all of these deposits likely dates to the Classic Mimbres phase, but a portion
of the material in the first group of deposits probably dates to the Terminal Classic, a
portion of the material in the Style II group probably dates to the Three Circle phase,
and much of the material in the Style I group likely dates to the Three Circle phase and
perhaps even to the San Francisco phase.

The ceramic age groups to which I assign the Mattocks analytic units are
consistent with all of the stratigraphic relationships that exist among them (see Table
4.15). Inaddiﬁon,theueeﬁngdatesﬁ'omdﬁssimmbeusedtoveﬁfyﬁmhcrthatmy
ceramic groups truly reflect differences in age. Using the latest tree ring date that is
available for each of the analytic units in Table 4.15 (regardless of whether it is a
cutting date or a non-cutting date), the average latest tree ting date for the analytic units
assigned to each age group is as follows (all values are in years A.D.): Style | =998.5 (n
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=2), Style Il = 1043.0 (n = 2), Style I1I = 1092.4 (n = 12), and Terminal Classic =
1095.0 (r=1). The latest tree ring dates become progressively later across these
groups, and an analysis of variance indicates that the differences in average latest tree
ring date among these groups are significant (F = 6.58, p = 0.006).

I use these ceramic age groups in the following chapter to determine whether
changes over time are apparent in archacofaunal samples from Mattocks. I also,
however, aggregate the proveniences that I use from this site into coarser-scale phase-
based age groups, which are shown in Table 4.15. A few of the floor feature deposits
from this site were not included in my ceramic analysis, and I assign these to phases
based on the ceramic ages of the room fill deposits that overlie them.

[ treat the analytic units in the Style III ceramic group as “Classic Mimbres” in
age because these deposits appear to consist almost entirely of material deposited during
this time. The analytic units in the Style I and Style II age groups probably contain a
fair amount of material material from the Three Circle phase in addition to the Classic
phase, so [ treat these as “Three Circle and Classic Mimbres” in age. I treat the
remaining analytic units as “Classic Mimbres and Terminal Classic” in age because
they likely contain material dating to both of these periods.

Finally, | note that the upper fill of room 325, in addition to containing a
significantly high abundance of Terminal Classic painted pottery, contained three
sherds of Ramos Polychrome and three sherds of Gila Polychrome'’. The presence of

"MMofWMMMmMMMoICMMMmth
this analytic unit, while three sherds of White Mountain red ware were found in 121/131 upper fill, and
one sherd of Cibola white ware was found in each of the 141 fill, 426 fill, and 431 upper fill deposits. It
is thought that these pottery types also date relatively late in the Mimbres Valley, but the date ranges for
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these pottery types likely indicates that at least some of the material in this deposit dates
to as late as the A.D. 1300s or 1400s. As I discuss in Chapter 5, the faunal sample from
this analytic unit is very different from the rest of the Mattocks faunal samples that are
included in my study.

McAnally

McAnally (LA 12110), which is located on top of a small hill directly across the
Mimbres River from Mattocks, is one of the few sites attributed to the Early Pithouse
period that have been excavated in the Mimbres region. Twelve pithouse depressions
are visible at this site, two of which were investigated by the Mimbres Foundation. The
excavation of these structures, as well as some minor testing that was conducted at this
site, is described by Arthur (1994) and by LeBlanc (1975, 1976b).

Approximately 60% of a round pit structure designated as unit 8 was excavated,
and a radiocarbon date of A.D. 180 +/- 60 has been reported for this room. Unit 11,
another round pit structure, was completely excavated, and radiocarbon dates of A.D.
545 +/- 60 and A.D. 580 +/- 60 have been reported for it. All of these dates were
obtained from roof beams (LeBlanc and Whalen 1980), and, as Wills (1996) points out,
it is possible that any of them might overestimate the true antiquity of these structures
due to the “old wood effect”, or the bias that results when radiocarbon dates are taken
from the interior rings of wood samples.

these types in the valley do not appear to be firmly established, and the frequencies of these types in these
analytic units are so small that they would not likely be meaningful had I included them in my analysis.
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Because of this, and because no other chronometric dates are available for
McAnally, it is uncertain whether this site was actually occupied as early as A.D. 200.
It is likely, however, that the two structures that were excavated at this site were
occupied earlier than were any of the structures at the other three sites that I include in
my faunal analysis, with the possible exception of room C17 at Old Town, which may
also date to the Early Pithouse period. This seems clear because the ceramics recovered
from these structures indicate a very early age. Most of the pottery recovered at
McAnally was of the Alma Plain type, which is the earliest named type in the Mimbres
region; only a few sherds with fugitive red washes were present, and no sherds were
found of San Francisco Red, a true slipped pottery type that becomes common during
the Georgetown phase (LeBlanc 1976b). Thus, regardiess of whether the material from
this site is well-dated in absolute terms, it seems certain that it is early relative to most
of the other material that I include in my analysis.

As can be seen in the next chapter, the faunal assemblage from McAnally is
extremely small. Because of this, I include all of the bones from rooms 8 and 11 in my
analysis, including those recovered from layers of roof fall that I would otherwise leave
out. However, the differences between the sample from this site and the later samples
from the nearby Mattocks site are so striking that they would surely still hold if a
sample were available from McAnally that was large enough to allow samples to be
selected using the same criteria employed for the other sites in my study. I treat all of
the material from both rooms 8 and 11 as a single analytic unit in my faunal analysis.
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Further detail about the depositional context of the samples from these structures is
provided in Appendix B.
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Chapter S. Archacofaunal Evidence of Large Mammal Resource Depression

In Chapter 3, I argued that if Mimbres Valley hunters experienced depression of
large mammal resources, we should observe a decline over time in the abundance of
large mammal bones relative to small mammal bones in archacofaunal assemblages, an
increase over time in the proportion of large mammal bones from high utility body
parts, and an increase over time in the proportion of bone specimens from young
individuals of large mammal taxa. In this chapter, I examine whether such changes are
evident in the faunal samples from the archaeological deposits that I described in
Chapter 4. I also present the results of analyses that I conducted in order to control for
factors that might interfere with these archacological measures of resource depression.

I find that there is evidence from the sites included in my analysis to support the
hypothesis that abundances of large mammals declined over time on the landscape of
the Mimbres Valley as a result of human predation. This evidence also indicates,
however, that this occurred much earlier than previous researchers working in the
region have argued. I present this evidence after I briefly discuss the analytic
procedures that | followed in my analysis of Mimbres archacofaunal samples.

Anaslytical Methods

As I discussed in the last chapter, I only present data from undisturbed,
screened, well-dated deposits at the sites that I include in this analysis in order to ensure
that the most accurate and precise information possible is obtained concerning changes
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in faunal samples over time. Likewise, I include in the analyses that I discuss in this
chapter only the remains of those taxa that are most useful for answering the research
questions that | am addressing. These taxa are artiodactyls, particularly deer
(Odocoileus spp.) and pronghom (Antilocapra americana), and leporids, which include
jackrabbits (Lepus spp.) and cottontails (Sylvilagus spp.).

Deer and pronghom antelope are among the largest-bodied vertebrates that
occur in the Mimbres Valley today, and the extreme rarity of such larger-bodied taxa as
elk (Cervus elaphus) and bison (Bison bison) in archaeological assemblages from the
valley suggests that people encountered these larger animals very infrequently during
the span of time that I consider here. Deer and pronghom thus certainly provided the
highest post-encounter retum rates of any of the wild resources that were common in
the area, and for this reason any decline in the abundances of these taxa on the
landscape would likely have caused a substantial reduction in overall wild resource
foraging efficiency.

To determine how search and transport times for artiodactyls changed over time
in the Mimbres Valley, I examine their abundance in faunal samples relative to the
abundance of smaller-bodied leporids. Bones of jackrabbits and cottontails dominate
most faunal assemblages from the valley, and these two taxa are the only small-bodied
vertebrates that are common in the assemblages included in this study that are also
likely to have been deposited by people after having been captured and eaten by them.

Detailed information about each faunal specimen that is included in this analysis
can be found in Appendix C; see Appendix D for notes on how these specimens were
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prepared for curation. I identified these bones to element and taxon based primarily on
comparison with a large collection of reference skeletons, though I also consulted
published identification guides (¢.g., Balkwill and Cumbaa 1992; Ford 1990; Lawrence
1951). Specimens were identified only to the lowest taxonomic level for which they

No specimens from genera that include two or more species were identified to
the specific level. Among artiodactyls, both mule deer (Odocoileus hemionus) and
white-tailed deer (O. virginianus) occur in the Mimbres Valley today. Reliable
identification of deer bones to the level of species, however, can be accomplished only
through such methods as the multivariate analysis of measurements taken on relatively
complete mandibles (e.g., Livingston 1987), and no specimens that are whole enough to
allow this to be done are present in the assemblages that I use.

The black-tailed jackrabbit (Lepus californicus) is the jackrabbit that currently
occupies the Mimbres Valley, and most or all of the jackrabbit specimens present in the
assemblages that I use probably come from individuals of this species. I identified
these specimens simply as Lepus sp., however, because the range of the white-sided
jackrabbit (L. callotis), which can be found today in far southwestern New Mexico, may
have been more extensive in the past before the grassland habitats that it prefers began
to shrink due to historic period landscape modification (¢.g., Humphrey 1987; Van
Devender 1995; see also Findley et al. 1975:96-97; Findley 1987:56-57). These two
jackrabbit species are osteologically indistinguishable. Among cottontail species, both
the eastern cottontail (Sylvilagus floridanus) and the desert cottontail (S. audubonii)
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presently occur in the Mimbres Valley. It is possible to distinguish these two species
using osteological characteristics (e.g., Dalquest et al. 1989; Findley et al. 1975;
Hoffmeister 1986), but such analyses have not been completed for all of the
assemblages that I include in this study.

The primary criterion by which the bones of jackrabbits can be distinguished
from those of cottontails is size: among the leporids that occur in the Mimbres Valley,
individuals of species that belong to the genus Lepus tend to be substantially larger than
individuals of species that belong to the genus Sylvilagus. Some leporid elements,
however, are difficult to identify to genus using body size as a criterion. These include
ribs and vertebrae, which must often be identified to position along the vertebral column
before they can be identified to genus, and small cranial fragments. I thus exclude from
my analysis all leporid ribs, all vertebrae other than the sacrum, and all cranial elements
other than the maxilla and premaxilla. I also exclude leporid sternebrae, second and
third phalanges, phalangeal sesamoids, and metapodials with incomplete or missing
proximal ends that cannot be placed to position within the carpus or tarsus.

Specimens identified simply to the family Leporidae are those that are too
fragmented to allow determination of the size of the animal from which they came.
Among artiodactyl specimens, I made no attempt to identify ribs, vertebrae or
sternebrae to the genus level, but these elements are included in my analysis under the
taxon Artiodactyla. The remaining specimens identified to the taxon Artiodactyla are
those that exhibit no osteological features that allow them to be identified to genus. All
specimens identified as Artiodactyla are from deer- or pronghom-sized animals.
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For reasons outlined by Grayson (1984), the measures of taxonomic relative
abundance that I use are based on numbers of identified specimens (NISP). Of course,
NISP values can be greatly affected by the degree to which bones have been fragmented
(e.g., Grayson 1984; Marshall and Pilgram 1993; see also Cannon 1999), which might
interfere with their utility as indicators of prey capture rates. Later in this chapter
present analyses that are designed to evaluate how extensively the bones in my samples
have been fragmented, but I have also taken steps at the outset of my study in order to
reduce the potential effects of fragmentation upon it. Specifically, I have excluded from
my analyses counts of certain elements that remain identifiable to taxon after extensive
fragmentation; because even minute pieces of these elements can be identified, they
have the potential to inflate NISP values significantly. These elements include all loose
teeth and tooth fragments, small artiodactyl rib fragments’, and all antler fragments.

Finally, in addition to element and taxon, a number of other variables were
recorded for each specimen included in this analysis (see Appendix C). The most
important of these variables for the purposes of this study are degree of epiphyseal
fusion, which I use to assign specimens to age classes, and the bone density scan sites
that are present on each specimen (Lyman 1984; Pavao and Stahl 1999), which I use to
control for certain taphonomic factors. I discuss the procedures that I followed in
recording these variables later in this chapter.

! Artiodactyl rib fragments were considered to be 100 small for inclusion in this analysis if it was not
possibie to determine from which side of the body they came.
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Artiodactyl Relative Abundance

The first and most informative resource depression measure that I consider is
taxonomic relative abundance. Numbers of identified artiodactyl and leporid specimens
from the proveniences that I use at Old Town, Galaz, and Mattocks and McAnally are
presented in Tables 5.1, 5.2, and 5.3, respectively. Also provided in these tables are
“Artiodactyl Index” values (e.g., Broughton 1994a, 1994b; Janetski 1997; Szuter and
Bayham 1989), which are calculated as the ratio of all artiodactyl specimens relative to
all artiodactyl specimens plus all leporid specimens. As I discussed in Chapter 3, if
Mimbres Valley hunters experienced long-term depression of artiodactyl resources, this
measure of taxonomic relative abundance should display a decline over time.

Before I explore how this measure changes with time, however, I first point out
some important differences among the faunal assemblages from these sites that likely
reflect differences in the biotic communities within which they are situated.

Spatial Variability in Taxonomic Relative Abundance

Table 5.4 presents numbers of identified artiodactyl and leporid specimens for
the entire assemblages that I use from each of the four sites included in this analysis.
Artiodactyls are fairly rare at Old Town, comprising less than 8% of the total sample
from this site. In contrast, artiodactyls make up nearly one-fourth of the samples from
Galaz and Mattocks, and almost all of the small sample from McAnally consists of
artiodactyl specimens. A chi-square test on the NISP values in this table gives a highly
significant result (, = 255.51, p < 0.001), and all of the cells in this table produce
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Table 5.3. Numbers of identified specimens of artiodacty! and leporid taxa from
Mattocks and McAnally proveniences included in this analysis®.
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Table 5.4. Total numbers of identified artiodactyl and leporid specimens from the four
sites inchuded in this analysis (3 = 255.51, p < 0.001; Lyeea = 196.44, p < 0.001). In
this table and in those that follow, asterisks indicate rows for which the adjusted
standardized residuals from a chi-square test have absolute values of 2.00 or greater.

Site Artiodactyls _ Leporids Total __ Artiodactyl Index
Old Town* 166 1973 2139 0.078
Galaz® 39 140 179 0218
Mattocks® 176 535 71 0.248
McAnally* 17 1 18 0.944
Total 398 2649 3047 0131

Table 5.5. Numbers of identified artiodactyl and leporid specimens in samples dating to
the Classic Mimbres phase from Galaz and Mattocks (> = 1.02, p = 0.314).

Site Artiodactyls Leporids Total  Artiodactyl Index
Galaz 21 85 106 0.198
Mattocks 102 315 417 0.245
Total 123 400 323 0.235

Table 5.6. Numbers of identified artiodactyl and leporid specimens in samples dating to
the Three Circle phase from Old Town and Galaz (y* = 11.42, p = 0.001).

Site Arti Is ids _Total i 1 Index
Old Town 149 1818 1967 0.076
Galaz 12 50 62 0.194

Total 161 1868 2029 0.079
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adjusted standardized residuals with absolute values of 2.00 or higher. This indicates
dntdaediﬂ'eteueesinmﬁodactylmhﬁveahmdanceﬂmueappmmmgm
samplummuchmamthmwouldlikelyoecmduemchmceumplingms.

In addition, the sites in this table are arranged in order of increasing elevation
and increasing proximity to woodland habitats (McAnally, in fact, sits within the
pinyon-juniper zone), and Cochran’s test of linear trend among proportions (see Cannon
2000, 2001; Zar 1999:565-568) indicates that the relation between environmental
seningandarﬁodactyltelaﬁveabmdmcethatisapmminthisnbleishighly
significant (x'wess = 196.44, p < 0.001). This result is consistent with earlier analyses
that have found a strong tendency for artiodactyls to be more abundant in faunal
assemblages from s.its located closer to woodlands within the Mimbres-Mogollon
region (e.g., Cannon 2000; Shaffer and Schick 1995).

Because the complete assemblages from these sites span different periods of
time, however, it is possible that the artiodactyl relative abundance values given in
Table 5.4 are reflecting temporal differences as much as spatial differences. The
sample from McAnally, for example, dates to an earlier period than do most of the
bones from the other three sites, and since this site is located only a few hundred meters
from Mattocks, it is likely that the high relative abundance of artiodactyls at McAnally
is due primarily to its early age rather than to its location. To control for such potential
age effects on an analysis of differences between sites, I next present data from sets of
samplsﬂmmapproxﬁnmlyeonmmpmeous,hwhgmmydiscmimofﬂnm
of the deposits at these sites from the previous chapter (see Tables 4.1, 4.12, and 4.15).
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Twosim,Galuandeocks,havesetsofdepositsthatdemnﬂytoﬂle
ChssicMimbmsphue,mdnumbemofidenﬁﬁedarﬁodnctylmdhpoﬁdspecimensm
the samples from these sites that date to this phase are listed in Table 5.5. In addition,
Old Town and Galaz both have sets of deposits that date primarily to the Three Circle
phase,lndaniodactylandlepoﬁleSPvaluuforthcsamplesﬁomthisphaseathm
sites are shown in Table §.6.

TheClassicMimbtesphasesampleﬁ'omMmockshasonlyaslighﬂyhigher
nhtiveabmdanceofuﬁodactylsthandoesduesampleﬁomthisphm&ﬁalnmda
chi-square test on these samples fails to produce a significant result (;* = 1.02, p =
0.314). Thisisperhapsnotsmprising,giveuthatﬂnesesiusmlomdonlyafew
kilometers apart and that the biotic communities that surround them are quite similar
(see Cannon 2000:table 3). Old Town, on the other hand, is located much further from
GahzthmisMauocks,mditisalsolouwdconsidenblyﬁMerﬁomd:enmnhrge
expanses of woodland than are either of these two sites. The difference in artiodactyl
relative abundance between the Three Circle phase sample from Old Town and the
sample from this phase at Galaz is highly significant (2 = 11.42, p = 0.001). Thus, to
the extent that age differences can be controlled for, it appears that Galaz and Mattocks
do not differ significantly in the abundance of artiodactyls relative to leporids, while
artiodactyls are significantly less abundant at Old Town than they are at the other sites.

A likely explanation for this difference in artiodacty! relative abundance
between Old Town and the other sites can be found in Table 5.7. This table presents
numbers of artiodactyl specimens from each site that were identifiable as either



154

Table 5.7. Total numbers of identified specimens of pronghom (Antilocapra
americana) and deer (Odocoileus sp.) from the four sites included in this analysis (* =
91.62, p < 0.001).

Si Antilocapra __Odocoileus_Total __Pronghom Index
Old Town® 56 2 58 0.966
Galaz* 1 12 13 0.077
Mattocks* 9 50 59 0.153
McAnally 1 6 7 0.143
Total 67 70 137 0.489

pronghom or deer. Also provided is a “Pronghorn Index”, which is calculated as the
abundance of pronghom specimens relative to pronghom specimens plus deer
specimens. It can be seen that almost all of the artiodactyl specimens from Old Town
thatmidentiﬁabletogenusmﬁ'ompronghom,whilenmstsuchspecimensﬁ'omdle
other three sites are from deer. A chi-square test indicates that the differences in deer
and pronghomn abundance among these sites are highly significant (= 91.62, p <
0.001), and all of the residuals from this test are significant with the exception of those
for the small sample from McAnally.
Examiningthisdammoreclosely,however,itunbeseenthatpmnghom
relative abundance does not vary by a great deal among the three Mimbres Foundation
sites,andachi-sqnaretatonthedau&omth&sethleesimﬂonegivesminsigniﬁmt
result (¢’ =0.51, p=0.775). There is thus little basis for considering these sites to
differ among themselves in pronghom relative abundance. On the other hand, there is
good reason to think that these three sites differ substantially from Old Town in the
abundance of pronghom relative to deer, and this difference can be easily understood in
terms of environmental differences that exist between the lower Mimbres Valley, where
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Old Town is located, and the central part of the valley, in which the Mimbres
Foundation sites are located.

The open and arid lower valley is well-suited to pronghorn, and it probably
provided even better antelope habitat in the past when grasses were more abundant
relative to shrubs than they are in the area today (e.g., Humphrey 1987; Van Devender
1995; see also Kitchen and O’Gara 1982). Both mule deer and white-tailed deer, on
the other hand, are much more likely to be found in the hillier and more wooded
habitats that characterize the central Mimbres Valley (e.g., Mackie et al. 1982; W.
Smith 1991). The lower relative abundance of artiodactyl bones at Old Town thus
likely reflects not only a difference in the overall availability of large mammals on the
surrounding landscape, but also a major difference in the kinds of large mammals that
were available in different areas’.

There are also significant differences among sites in the relative abundances of
leporid genera. Table 5.7 lists the numbers of specimens from each site that have been
identified as either jackrabbits or cottontails, as well as a “Jackrabbit Index”, calculated
as the abundance of jackrabbit specimens relative to the abundance of jackrabbit
specimens plus cottontail specimens. A chi- square test on the bone counts in this table
gives a highly significant result (;* = 231.12, p < 0.001), and the residuals for the

? In addition to the taxa listed in Tables 5.1, 5.2, and 5.3, very smail numbers of specimens from other
ﬁMlmmmmnmmMMﬂnlbmiﬁl&hmym
AtOld'l‘own,mmmkﬁmme&(CmclthLuﬂmnﬁmﬁMM(om
canadensis). There is one bison (Bison bison) specimen present at Galaz (a humerus shaft with a cut
mark on it), as well as one rib shaft fragment from a large, bison- or elk-sized artiodactyl. The
assemblage from McAnally includes one specimen that is not identifisbie to clement that must be from a
bison- or elk-sized artiodactyi.
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Table 5.8. Total numbers of identified specimens of jackrabbits (Lepus sp.) and
cottontails (Sylvilagus sp.) from the four sites included in this analysis (y° = 231.12,p<
0.001; vend = 230.08, p < 0.001).

Site Lepus Sylvilagus__Total __Jackrabbit index
Old Town* 1316 200 1516 0.868
Galaz 86 33 119 0723
Mattocks® 265 219 484 0548
McAnally 0 1 1 0.000
Total 1667 453 2120  0.786

Table 5.9. Numbers of identified jackrabbit and cottontail specimens in samples dating
to the Classic Mimbres phase from Galaz and Mattocks (* = 9.38, p = 0.002).

Site Lepus Sybvilagus  Total _ Jackrabbit Index
Galaz S1 18 69 0.739
Mattocks 155 134 289 0.536
Total 206 152 358 0.575

Table 5.10. Numbers of identified jackrabbit and cottontail imens in samples
dating to the Three Circle phase from Old Town and Galaz (y = 6.81, p = 0.009).

Site Lepus Sylvilagus  Total _ Jackrabbit Index
Old Town 1221 175 1396 0.875
Galaz 35 12 47 0.745

Total 1256 187 1443 0.870
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samples from both Old Town and Mattocks are also significant. In addition, jackrabbits
become less abundantuhtivetocottontailsassiteelenﬁonincmses,mdmtonly is
this trend highly significant, but it also accounts for nearly all of the variability in
jackrabbit relative abundance that is present among these samples (i’vees = 230.08, p <
0.001).

Just as with my analysis of variability in artiodactyl relative abundance among
sites, however, this analysis may be conflating temporal variability with spatial
variability. To control for this possibility, I again compare sets of contemporaneous
samples. Table 5.9 presents numbers of identified jackrabbit and cottontail specimens
in the samples dating to the Classic Mimbres phase from Galaz and Mattocks, and
Table 5.10 presents such data for the samples from the Three Circle phase at Old Town
and Galaz. The differences among both pairs of samples are highly significant (Classic
Mimbres phase: i’ = 9.38, p = 0.002; Three Circle phase: 5* = 6.81, p =0.009), and in
each case the site that is located further down the valley contains a higher proportion of
jackrabbits. These differences likely reflect the habitat preferences of the black-tailed
Jackrabbit, which is much more abundant in desertscrub communities than it is in any

other type of biotic community within the arid west (e.g., Dunn er a/. 1982).

Temporal Variability in Artiodactyl Relative Abundance

Because there are significant differences in the relative abundances of important
taxa among the sites that [ include in this study, I initially consider each site
individually in my analysis of temporal changes in artiodactyl relative abundance.
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Later in this chapter I examine combined samples from the three central valley sites,
among which differences in artiodactyl relative abundance related to environmental
variability do not appear to be great. I begin with Old Town, and I first explore how
artiodactyl relative abundance changes across samples when they are grouped by phase
(see Table 4.1 for the phases to which the analytic units from this site are assigned); 1
consider finer-grained changes across samples assigned to ceramic age groups shortly.

Numbers of identified artiodactyl and leporid specimens per phase at Old Town
are shown in Table 5.11, as are Artiodactyl Index values for each phase. Artiodactyls
make up between 11% and 17% of the two early samples, while they make up less than
10% of each of the later samples with the exception of the one assigned to the phase
“Three Circle and Classic Mimbres”. This sample, which comes from zone 4 of the
midden in Area D at this site, contains only one identifiable artiodacty! or leporid
specimen. A chi-square test on the bone counts in Table 5.11 gives a significant result
(F = 15.66, p = 0.008). However, the only significant residuals from this test are those
for the Three Circle/Classic Mimbres sample, and because this sample consists of just
one specimen, it is reasonable to question whether it should be included in this
analysis’. If this sample is excluded, the result of a chi-square test becomes
insignificant (* =3.79, p = 0.436), as do all of the residuals from the test.

In addition, Cochran’s test fails to produce a significant result for a test of the
hypothesis that artiodactyl relative abundance declines across these samples, both when
all of them are included in the analysis (xPweas = 0.01, p = 0.937), and when the TC/CM

’xﬁmnmmmmmmmumnmmmnm
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Table 5.11. Numbers of identified artiodactyl and leporid specimens in Old Town
samples dating to each phase (x* = 15.66, p = 0.008; 2 yens = 0.01, p = 0.937).

Phase Arti Is ids Total  Arti 1 Index
BM 0 17 17 0.000
TCM 12 112 124 0.097
TC/CM* 1 0 1 1.000
TC 149 1818 1967 0.076
SF/TC 2 10 12 0.167
EP/GT 2 16 18 0.111
Total 166 1973 2139 0.078

sample is excluded from it (wess = 0.32, p = 0.571). Combined with the insignificant
result of the chi-square test with the TC/CM sample excluded, this indicates that there is
no statistical basis for concluding that artiodactyl relative abundance declines across
these samples. In fact, considering only the two largest samples from this site, those
from the Three Circle and the Terminal Classic phases, it appears that the abundance of
artiodactyls on the landscape might even have increased slightly during this span of
time. A chi-square test on the samples from these two phases alone, however, gives an
insignificant result for the difference between them (¥ =0.73, p = 0.394).

I thus cannot confidently rule out the possibility that the differences in
artiodactyl relative abundance observed among these samples are simply the result of
chance sampling factors. However, while the higher relative abundances of artiodactyl
bones in the two early samples from this site are not statistically significant, they are
consistent with the patterns that occur in the assemblages from the Mimbres Foundation
sites, and the patterns observed at these sites are statistically significant.
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Table 5.12. Numbers of identified arti 1 and leporid specimens in Galaz samples
dating to each phase (3 = 7.39, p = 0.025; X rens = 2.86, p = 0.091).

Phase Artiodactyls Leporids Total _ Artiodactyl Index

cM 21 85 106 0.198
TC 12 50 62 0.194
GT/SF* 6 5 11 0.546
Total 39 140 179 0.218

Table 5.13. Numbers of identified artiodactyl and leporid specimens in Mattocks and
McAnally samples dating to each phase (3% = 49.20, p < 0.001; ens = 0.71, p = 0.399).

Phase Artiodactyls Leporids Total _ Artiodactyl Index

CM/TCM 31 60 91 0.341
cM 102 315 417 0.245
TC/CM* 43 160 203 0.212
Ep* 17 1 18 0.944
Total 193 J36 729 0.265

Numbers of identified artiodactyl and leporid specimens per phase are provided
in Table 5.12 for Galaz and in Table 5.13 for Mattocks and McAnally (see Tables 4.12
and 4.15 for the phases to which the analytic units from these sites are assigned).
Because Mattocks and McAnally are located so close together, I compare the Early
Pithouse period sample from McAnally with the later samples from Mattocks; for the
time being, I treat Galaz separately.

At Galaz, the Artiodactyl Index value for the Georgetown/San Francisco sample
is nearly three times as high as those for the Three Circle and the Classic Mimbres
phase samples. A chi-square test on the bone counts in Table 5.12 gives a result that is
significant at the 0.05 level (3 = 7.39, p = 0.025), and the residuals for the early sample
are significant. Cochran’s test of linear trend fails to give a result that is significant at
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the 0.05 level (’wens = 2.86, p = 0.091), but this failure is probably the result of the
declinemssﬂnesemteesamphsnmbeinglinur,mﬁmthmdmmuhofmyabume
of a declining trend. There is thus good reason to conclude that artiodactyl relative
abundance does decline over time at this site.

Likewise, the Early Pithouse period sample from McAnally contains a
substantially higher relative abundance of artiodactyls than do any of the later samples
from Mattocks, and a chi-square test on the bone counts in Table 5.13 produces a highly
significant result (;* = 49.20, p < 0.001). The residuals from this test indicate that
artiodactyls are significantly over-represented relative to leporids in the Early Pithouse
sample, while they are significantly under-represented in the Three Circle/Classic
Mimbres sample. Cochran’s test of linear trend does not give a significant result for
these samples (¥ =0.71, p = 0.399), and it is clear that the reason for this is that there is
no unidirectional trend among them: artiodactyl relative abundance drops between the
Early Pithouse and the Three Circle/Classic Mimbres sample, and it then increases
through the Classic Mimbres/Terminal Classic sample. I consider this late increase in
artiodactyl relative abundance in greater detail below when I examine finer-grained
changes across samples assigned to ceramic age groups.

Thus, each site (or pair of sites in the case of Mattocks and McAnally) displays a
decline in artiodactyl relative abundance between samples that pre-date the Three Circle
phase and samples that date to the Three Circle phase or later. The declines that occur
at Galaz and at Mattocks and McAnally are large and statistically significant. The
decline at Old Town is not as large, nor is it statistically significant, but at least the
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direction of change here is consistent with the changes observed at the Mimbres
Foundation sites. As I argued in Chapter 3, such declines in the archaeological
abundances of high-return resources relative to low-retum resources should be observed
in cases where depression of the high-temrnmoumes.oecmred.

Finer-resolution analyses of artiodactyl relative abundance in samples assigned
to ceramic age groups can clarify the changes that occurred at these sites from the Three
Circle phase on. Before I present such analyses, however, it is necessary first to
consider the effects of variability in depositional context on my analyses of change over
time. If one type of context systematically contains a higher or lower relative
abundance of artiodactyl bones, and if different context types are distributed unequally
among the samples from different time periods at any given site, then “noise” will be
introduced into an analysis of temporal change unless such effects are controlled for.
Fortunately, it is easy to control for these effects.

Tables 5.14 through 5.19 list numbers of identified artiodacty! and leporid
specimens from each kind of context at each site. To minimize the effects of potential
changes in artiodacty! relative abundance over time, I consider samples from each phase
separately. These tables thus present data for every phase at each site for which there
are appreciable faunal samples from two or more context categories®.

The samples from Old Town that date to the Terminal Classic phase are shown
in Table 5.14. The extramural midden sample from this phase, which comes from

* The category “room floor” in these tables includes materials from both floor and floor feature contexts.
Some of the field specimen bags from room AS at Old Town include maserial from both room fill and
floor contexts (see Table 4.1), and I exclude this material from this analysis.
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Table 5.14. Numbers of identified artiodactyl and leporid specimens in Old Town
Terminal Classic samples from each context category (i = 13.18, p = 0.001).

Context Artiodactyls Leporids Total  Artiodactyl Index
Room fill 6 80 86 0.070
Room floor 0 19 19 0.000
Extramural midden* 6 13 19 0.316
Total 12 112 124 0.097

Table 5.15. Numbers of identified artiodactyl and leporid specimens in Old Town
Three Circle phase samples from each context category (¥ = 2.15, p = 0.342).

Context Artiodactyls  Leporids __Total Artiodactyl Index
Room fill 119 1444 1563 0.076
Room fill & floor 29 328 357 0.081
Room floor 1 46 47 0.021
Total 149 1818 1967 0.076

Table 5.16. Numbers of identified artiodactyl and leporid specimens in Galaz Classic
Mimbres phase samples from each context category (¥ = 2.91, p = 0.088).

Context Artiodactyls  Leporids Total Artiodactyl Index
Room fill 7 46 53 0.132
Extramural pit 14 39 53 0.264
Total 21 85 106 0.198

Table 5.17. Numbers of identified artiodactyl and leporid specimens in Galaz Three
Circle phase samples from each context category (x° = 1.16, p = 0.282).

Context Artiodactyls  Leporids _Total Artiodactyl Index
Room fill 11 39 50 0.220
Room floor 1 11 12 0.083

Total 12 50 62 0.193
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Table 5.18. Numbers of identified artiodactyl and leporid specimens in Mattocks
Classic Mimbres phase samples from each context category (3 = 3.54, p = 0.315).

Context Artiodactyls  Leporids Total  Artiodactyl Index
Room fill 72 222 294 0.245
Room floor 6 9 15 0.400
Extramural pit 4 24 28 0.143
Extramural midden 20 60 80 0.250
Total 102 315 417 0.245

Table 5.19. Numbers of identified artiodactyl and leporid specimens in Mattocks Three
Circle/Classic Mimbres phase samples from each context category (* = 0.61, p =
0.737).

Context Artiodactyls  Leporids Total  Artiodactyl Index
Room fill 34 122 156 0.218
Room floor 0 2 2 0.000
Extramural midden 9 36 45 0.200
Total 43 160 203 0.212

zones 1 through 3 of the Area D midden, contains a much higher relative abundance of
artiodactyls than do the samples from room fill and room floor contexts. A chi-square
test on the bone counts in this table gives a highly significant result (o = 13.18, p =
0.001), and the residuals for the extramural midden sample are significant. In addition,
recall that the sample from zone 4 of this midden, which was assigned to the phase
“Three Circle and Classic Mimbres”, also produced a significantly high artiodactyl
relative abundance value (see Table 5.11). It thus seems that this midden deposit may
be systematically biased towards a higher relative abundance of artiodactyls than occurs
in deposits from room contexts at this site.
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It is not clear why this might be the case. At Mattocks, artiodactyl relative
abundance is not any higher in extramural midden deposits than it is in room fill
deposits, which is understandable given that much of the fill within rooms at Mimbres
Valley sites consists simply of trash. Nevertheless, there does appear to be some sort of
bias affecting the Area D midden at Old Town.

None of the other sets of samples exhibit differences among context types that
are significant at the 0.05 level. However, note that room floor deposits contain
substantially lower relative abundances of artiodactyls than do room fill deposits in all
but one instance. Artiodactyl Index values are very low for room floor contexts dating
to the Terminal Classic and the Three Circle phases at Old Town (Tables 5.14 and
5.15), the Three Circle phase at Galaz (Table 5.17), and the Three Circle/Classic
Mimbres phase at Mattocks (Table 5.19). Only among the Classic Mimbres phase
samples from Mattocks is the Artiodactyl Index value for the room floor sample higher
than that of any other sample (Table 5.18). Thus, despite the lack of statistically
significant differences among context types, the presence of extremely low artiodactyl
relative abundances in four out of five possible cases suggests that there may be a
systematic bias towards low relative abundances of artiodactyls in room floor deposits’.

To the extent that this observed difference between floor deposits and other
types of contexts is not simply an artifact of sampling, it may be understandable in
terms of trash disposal behavior. It is possible that bigger items were more likely than

’TbeClmicmmhaphemplaﬁmmﬂnﬂes.lﬂdﬁmmcrﬁks.lnboﬁ
include extramural pit deposits. There is no evidence of a systematic bias in these deposits: in one case,
umwmmmammwofmmaww
samples, and in the other case it contains a higher reiative abundance of artiodactyls.
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smaller items to have been removed from living surfaces and thrown into trash piles. If
this were the case, then room floor deposits would contain lower abundances of large
itemsnlaﬁvemsmaﬂiwmsmanwoul&uuhdq’oshs,mdthisshouldbemﬂectedby
lower abundances of larger artiodactyl bones relative to smaller leporid bones in those
floor deposits.

Because it is possible that such a bias between room floor and room fill deposits
might be present, and because the Area D extramural midden at Old Town contains a
significantly higher relative abundance of artiodactyls than do contemporary samples at
this site, I limit the remainder of my analysis of artiodacty] relative abundance to a
single type of deposit, to the extent that this is possible. I use room fill deposits because
these provide by far the largest samples of any context type.

Table 5.20 shows numbers of identified artiodactyl and leporid specimens per
phase from Old Town room fill contexts. When compared with the data in Table 5.11,
which includes specimens from all contexts, the decline in artiodactyl relative
abundance between the Early Pithouse/Georgetown sample and the Three Circle phase
sample is still present, while the Terminal Classic sample now displays a slightly lower
relative abundance of artiodactyls than does the Three Circle phase sample. Despite the
appearance of a declining trend, however, the differences among these samples remain
statistically insignificant (o = 0.36, p = 0.834; yead = 0.20, p =0.658).

As | noted in the previous chapter, the fill deposits from rooms A47, A49, AS9,
and A86 at Old Town, which I assigned to the Three Circle phase, are not very securely
dated. Excluding the material from these deposits results in the data shown in Table



167

Table 5.20. Numbers of identified artiodactyl and leporid specimens in Old Town room
fill samples dating to each phase (3 = 0.36, p = 0.834; 3 :reng = 0.20, p = 0.658).

Phase Arti Is rids Total  Arti 1 Index
TCM 6 80 86 0.070
TC 119 1444 1563 0.076
EP/GT 2 16 18 0.111
Total 127 1540 1667 0.076

Table 5.21. Numbers of identified artiodactyl and leporid specimens in Old Town well-
dated room fill samples from each phase (¥ = 0.36, p = 0.836; ’rend = 0.21, p = 0.648).

Phase Arti Is rids Total Arti 1 Index
TCM 6 80 86 0.070
TC 107 1287 1394 0.077
EP/GT 2 16 18 0.111
Total 115 1383 1498 0.077

Table 5.22. Numbers of identified artiodactyl and leporid specimens in Galaz room fill
samples dating to each phase (; = 7.17, p = 0.028; y’yeas = 6.03, p = 0.014).

Phase Arti Is rids Total  Arti 1 Index
CM 7 46 53 0.132
TC 11 39 50 0.220
GT/SF* S 5 10 0.500
Total 23 90 113 0.204

Table 5.23. Numbers of identified artiodactyl and leporid specimens in the sample from
McAnally and in Mattocks room fill samples dating to each phase (* = 46.26, p <
0.001; Prend = 1.40, p = 0.236).

Phase Artiodactyls Leporids Total  Artiodacty! Index
CM/TCM 31 60 91 0341
CM 72 22 294 0.245
TC/CM 34 122 156 0.218
EP* 17 1 18 0.994

Total 154 405 559 0275
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5.21. The absence of this material changes the Artiodactyl Index value for the Three
Circle phase by only a small amount, and it has very little effect on the results of the
chi-square tests (3 = 0.36, p = 0.836; reas = 0.21, p = 0.648).

Table 5.22 provides data for Galaz room fill contexts. Excluding samples from
other kinds of deposits at this site reduces the Artiodactyl Index value for the Classic
Mimbres phase slightly, while it raises the Artiodactyl Index value for the Three Circle
phase by an even smaller amount. As was the case with the analysis that included
material from all context types, a chi-square test indicates that the differences in
artiodactyl relative abundance among phases are significant (o = 7.17, p = 0.028), and
 significant residuals occur for the “Georgetown and San Francisco” phase sample.
Unlike the original analysis, however, the declining trend across these samples is also
now significant (wend = 6.03, p = 0.014).

Finally, data for room fill contexts from Mattocks and for the entire sample from
McAnally are presented in Table 5.23. Excluding material from non-room fill contexts
has little effect on the artiodactyl relative abundance values for each phase at Mattocks.
Excluding this material also has little effect on the results of the statistical tests for these
samples (x> = 46.26, p < 0.001; Yirens = 1.40, p = 0.236), except that artiodactyls are no
longer significantly under-teptaenwd in the Three Circle/Classic Mimbres sample.

The results of these analyses, in which depositional context is controlied for, are
consistent with the results of my original analyses in that samples from phases that pre-
date the Three Circle phase contain more artiodactyl bones relative to leporid bones
than do samples that date to the Three Circle phase or later. To explore in greater detail
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how artiodactyl relative abundance changes at these sites during the Three Circle phase
and into the Classic Mimbres and Terminal Classic phases, I turn to an analysis of
samples aggregated by ceramic age group (see Tables 4.1, 4.12 and 4.15).

At Old Town, ceramic data allowed me to assign fill deposits from room A5 and
from the rooms in Area B to ceramic age groups. All of this material dates to the Three
Circle phase, but I was able to assign some of it to the ceramic age group “early Three
Circle” and some to the ceramic age group “Three Circle”. Numbers of identified
artiodactyl and leporid specimens for these samples are presented in Table 5.24.
Artiodactyl relative abundance is quite similar in these two samples, and the chi-square
value for them is very small ( = 0.07, p = 0.790). There is thus no evidence of any
change in the abundance of artiodactyls in the area around Old Town during the span of
time represented by the Three Circle phase.

Data from Mattocks room fill deposits aggregated by ceramic age group are
presented in Table 5.25°. A chi-square test gives a nearly significant result for a test of
the hypothesis that these ceramic age groups differ in the abundance of artiodactyls
relative to leporids (x* = 7.19, p = 0.066), and the residuals from this test indicate that
artiodactyls are significantly over-represented in the TCM age group. The results of a
test for a linear trend among these samples are not significant (e = 1.77, p = 0.183).

As [ noted in Chapter 4, however, one of the analytic units assigned to the TCM
ceramic age group, the upper fill of unit 325, contained sherds of Ramos Polychrome

* The ceramic age groups that I created for Galaz are equivalent 1o the phase groups that I created for this
site, 30 there is no need for an additional analysis of Galaz samples aggregated by ceramic age group.
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Table 5.24. Numbers of identified artiodactyl and leporid specimens in Old Town room
fill samples dating to each ceramic age (* = 0.07, p = 0.790).

CeramicAge __ Artiodactyls _ Leporids _ Total __ Artiodactyl Index

TC 18 324 342 0.053
early TC 15 297 312 0.048
Total 33 621 654 0.050

Table 5.25. Numbers of identified artiodactyl and leporid specimens in Mattocks room
fill samples dating to each ceramic age () = 7.19, p = 0.066; Yvea = 1.77, p = 0.183).

Ceramic Age  Artiodactyls  Leporids Total  Artiodactyl Index
60

TCM* 31 o1 0.341
Style ITI 72 222 294 0.245
Style IT 9 51 60 0.150
Style I 25 71 9% 0.260
Total 137 404 541 0.253

Table 5.26. Numbers of identified artiodactyl and leporid specimens in Mattocks room
fill samples dating to each ceramic age, with the sample from the upper fill of unit 325

separated from the rest of the Terminal Classic samples (¥ =22.99, p < 0.001; ved =
4.48, p=0.034).

Ceramic Age Artiodactyls Leporids Total  Artiodactyl Index

325 upper fill* 15 8 23 0.652
TCM 16 52 68 0.235
Style I1I 72 222 294 0245
Style Il 9 51 60 0.150
Style I 25 7 96 0.260

Total 137 404 341 0.253
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and Gila Polychrome, which date substantially later than the Terminal Classic. It is thus
likely that at least some the bones from this provenience are younger than those in the
other TCM samples. Pulling the bones from this deposit out of the TCM sample and
placing them into their own later age group results in the data presented in Table 5.26.

This table shows that the upper fill of unit 325 contains a much higher relative
abundance of artiodactyl bones than do the samples from any of the other age groups’,
while the Artiodactyl Index value for the TCM sample is now not greatly different from
those of the earlier samples. A chi-square test on the bone counts in Table 5.26 gives a
highly significant result (;* = 22.99, p < 0.001), but only the residuals for the 325 upper
fill sample are significant at two standard deviations. In addition, Cochran’s test now
indicates that there is a significant increasing trend in artiodactyl relative abundance
across these samples (uwwns = 4.48, p = 0.034).

The results of my analyses of changes in artiodactyl relative abundance among
samples assigned to ceramic age groups suggest that there were no major changes in
search and transport times for artiodactyl prey types at Old Town during the Three
Circle phase, nor at Mattocks between the Three Circle phase and the Terminal Classic.
This result from Mattocks is consistent with the result of my analysis of samples
aggregated by phase at Old Town, where artiodactyl relative abundance is very similar
in samples dating to the Three Circle phase and the Terminal Classic (Table 5.21). At
Galaz it appears that there may be a decline in artiodacty! relative abundance between

’h&mhmﬁnofmhnSeonnimaﬁgherMokaMMnym
analytic unit at Mattocks with a sample of more than just a few specimens (see Table 5.3).
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the Three Circle phase and the Classic Mimbres phase (Table 5.22), buta chi-square
test gives an insignificant result for the difference between these two samples alone (3
= 1.38, p =0.240).

There is thus no clear evidence from any of these sites to support the hypothesis
that the abundances of artiodactyls on the Mimbres Valley landscape declined during
the period between about A.D. 800 and 1200: artiodacty! relative abundance does not
change by any appreciable amount across samples dating to this span of time from any
individual site. On the other hand, there is evidence that the average amount of search
and transport time for artiodactyl prey increased during the span of time leading up to
the Three Circle phase at least at Galaz and Mattocks if not also at Old Town.

Finally, to conclude my analysis of changes in artiodactyl relative abundance, I
present combined data from all three of the Mimbres Foundation sites (Table 5.27).
Because Galaz is located a few kilometers away from Mattocks and McAnally, it is
possible that this analysis is subject to some degree of “noise” related to spatial
differences, but, as I showed above, such spatial differences in artiodactyl relative
abundance between Galaz and Mattocks appear to be minimal. Samples in this analysis
are aggregated by phase: the Early Pithouse period sample comes from McAnally, the
Georgetown/San Francisco sample comes from Galaz, the Three Circle/Classic
Mimbres and Classic Mimbres samples include material from both Galaz and
Mattocks?®, and the Classic Mimbres/Terminal Classic and unit 325 upper fill samples

'MTUCMmpkimludsdnﬂneCﬁckpbnempkﬁmGdnphmheTCICMmpbﬁm
Mattocks.
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Table 5.27. Numbers of identified artiodactyl and leporid specimens in combined
samples from the three Mimbres Foundation sites included in this analysis. All samples
consist only of material from room fill contexts except for the Early Pithouse period
sample, which comes from McAnally. Samples are aggregated by phase, though the
sample from the upper fill of Mattocks unit 325 is separated from the rest of the Classic
Mimbres/Terminal Classic samples (y* = 68.54, p < 0.001).

Phase Artiodactyls  Leporids _Total _ Artiodactyl Index
325 upper fill* 15 8 23 0.652
CM/TCM 16 52 68 0.235
cM* 79 268 347 0228
TC/CM 45 161 206 0218
GT/SF 5 5 10 0.500
EP* 17 1 18 0.944
Total 177 495 672 0.263

come from Mattocks. All of this material is from room fill deposits, except in the case
of the Early Pithouse period sample from McAnally.

A chi-square test indicates that the differences in artiodacty! relative abundance
among these samples are highly significant (¥ = 68.54, p < 0.001). Residuals show that
artiodactyls are significantly over-represented in the Early Pithouse period sample and
in the sample from the upper fill of Mattocks unit 325, while they are significantly
under-represented in the Classic Mimbres phase sample; because artiodactyl relative
abundance values for the TC/CM and the CM/TCM samples are very similar to that of
the Classic Mimbres phase sample, the lack of significant residuals for these samples is
probably due simply to the smaller sizes of these samples. The combined samples from
these sites thus seem to show a clear decline in the abundance of artiodactyls between
the Early Pithouse period and the Three Circle phase. As I discuss later in this chapter,
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the high relative abundance of artiodactyls in the unit 325 upper fill sample from
Mattocks may be primarily the result of taphonomic factors.

Comparisons with Previous Research

As I noted in Chapter 2, researchers associated with the Mimbres Foundation
have argued that Mimbres Valley hunters experienced depression of large mammal
resources, and they based this argument on an apparent decline between the Late
Pithouse period and the Classic Mimbres phase in the archacofaunal abundance of
artiodactyls relative to leporids (¢.g., Anyon and LeBlanc 1984; LeBlanc 1989; Nelson
and LeBlanc 1986). My analysis indicates, however, that there is little difference in
artiodactyl relative abundance among samples on either side of the “transition” between
the Three Circle phase, which is the last phase within the Late Pithouse period, and the
Classic Mimbres phase. It is worthwhile exploring why this apparent discrepancy exists
between my results and the results of these previous authors.

In their examination of changes in Mimbres Valley hunting practices over time,
Mimbres Foundation researchers attributed the complete faunal samples from individual
sites to single time periods. Thus, in their consideration of changes in the central
portion of the valley, the entire sample from Galaz is used to represent the Late Pithouse
period, while the entire sample from Mattocks is used to represent the Classic Mimbres
phase (¢.g., Nelson and LeBlanc 1986:233). They found that the assemblage from
Mattocks had a lower abundance of artiodactyl bones relative to leporid bones than did
the one from Galaz, and they used this difference between sites to support their
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argument that artiodactyls were captured less frequently during the Classic Mimbres

My analysis of the ceramics recovered from the deposits at these two sites,
however, indicates that much of the material in the fill of the rooms and features
excavated at Galaz likely dates to the Classic Mimbres phase, while some of the
material in the deposits excavated at Mattocks likely dates to the Three Circle phase and
some likely dates to the Terminal Classic. It is thus inappropriate to treat the entire
sample from cach site as representing only one time period or the other. When
consideration is given to the dating of individual deposits at these sites, there is no
evidence of a decline in artiodactyl relative abundance between the Three Circle phase
and the Classic Mimbres phase either at each site individually (e.g., Tables 5.22 and
5.26), or when samples from the two sites are combined (Table 5.27)°.

The Mimbres Foundation’s consideration of changes across coarse-grained
periods of time has likely also contributed to the apparent discrepancy between their
results and mine in another way. Because these researchers only considered changes
between the Classic Mimbres phase and the Late Pithouse period as a whole, changes
that actually occurred early in the Late Pithouse period could easily appear in their

? Moreover, even if the entire sample from each of these two sites did date only to one time period or the
other, my analysis indicates that the assemblage from Galaz contains a lower abundance of artiodactyls
relative to leporids than does the assemblage from Mattocks (e.g., Tables 5.4 and 5.5). This, of course,
runs counter to the results preseated by the Mimbres Foundation researchers. It is difficult to evaluste
why this discrepancy exists between my results and theirs because the procedures that were followed in
the analyses on which they rely have not been published in sufficient detail to do so. I point out,
however, that in my analysis | have attempted to control for such factors as the depositional context of
specimens, whether or not deposits were screened through 1/4” mesh, and the presence of elements that
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analysis to have taken place much later. For instance, if I combined my Georgetown/
San Francisco room fill sample from Galaz with the Three Circle phase sample from
this site into an aggregate Late Pithouse period sample (see Table 5.22), the decline in
artiodacty! relative abundance between this sample and the Classic Mimbres phase
sample would be nearly significant at the 0.05 level (> = 3.14, p=0.076). Such an
analysis, however, would obscure the fact that the important change at this site
evidently took place prior to the Three Circle phase, while making it appear as though it
occurred between the Three Circle and the Classic Mimbres phases.

In addition to the sites that I include in my analysis, there are two other sites in
the region that have large, published faunal assemblages dating to the span of time that I
consider. Shaffer (1991) has analyzed faunal materials from the NAN Ranch site,
which is located in the Mimbres Valley approximately midway between Old Town and
Galaz". Wind Mountain is located in the Burro Mountains to the west of the Mimbres
Valley, and faunal data from this site are available in Woosley and Mcintyre (1996); the
attribution of faunal specimens to phases that I use for this site is my own, however, and
the data on which this is based can be found in Appendix E (see also Cannon 2000).
Numbers of identified artiodactyl and leporid specimens per time period from NAN and
Wind Mountain are presented in Tables 5.28 and 5.29, respectively. Data are not
available from these sites that allow me to control for such factors as depositional
context or taphonomic history, as I do elsewhere in this chapter for the materials that I

' Sanchez (1992) also analyzed faunal materials from NAN, but I only consider the portion of the fauna
from this “MM(I”IMSB)MthWM
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have analyzed, but the patterns in the data that are available from these sites are mostly
consistent with my results regarding temporal changes in artiodactyl relative abundance.

The samples from NAN span the period from the beginning of the Three Circle
phase through the Classic Mimbres phase. A chi-square test indicates that there are
highly significant differences in artiodactyl relative abundance among the samples from
this site () =23.11, p < 0.001). An examination of the residuals from this test,
however, shows that this result is due primarily to only two of the six samples: the
“transitional late Three Circle/Classic Mimbres” sample, in which artiodactyls are
under-represented, and the “late Three Circle” sample, in which artiodactyls are over-
represented. Artiodactyl relative abundance fluctuates across these samples, and there
is no significant trend here (yens = 2.00, p = 0.157). It thus seems that Shaffer
(1991:108) was correct in arguing that “artiodactyl exploitation was fairly stable
through time” at this site'".

At Wind Mountain, on the other hand, faunal samples are available from much
carlier periods, and there is a highly significant declining trend in artiodactyl relative
abundance here (3 = 510.86, p < 0.001, Frwa = 297.76, p < 0.001). Artiodactyl bones
make up most of the sample from the Early Pithouse period at this site, and the residuals
for this sample are significant. Artiodactyl relative abundance is then moderately high

"' Due to typographical errors, the numbers of identified specimens published in Cannon (2000:table 6)
for the “transitional San Francisco/early Three Circle” sample from NAN and for the Sen Francisco phase
for these sites, are provided here. All other tables in Cannon (2000) that include material from these two
sites are correct.
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Table 5.28. Numbers of identified artiodactyl and leporid specimens per time period at
the NAN Ranch site (oY = 23.11, p < 0.001; fPyens = 2.00, p = 0.157). Data are from
Shaffer (1991:table 5.9). Asterisks in this table and the next indicate time periods for
which adjusted standardized residuals have absolute values greater than 2.00.

Time Period Artiodactyls Leporids Total Artiodactyl Index
Classic Mimbres 42 627 669 0.063
Transitional Late Three

Circle/Classic Mimbres* 13 328 341 0.038
Late Three Circle* 76 634 710 0.107
Three Circle 39 594 633 0.062
Early Three Circle 5 32 37 0.135
Transitional San Francisco/

Early Three Circle 0 6 6 0.000
Total 175 2221 2396 0.073

Table 5.29. Numbers of identified artiodactyl and leporid specimens per phase at Wind
Mountain (¥ = 510.86, p < 0.001, yPyen = 297.76, p <0.001). Data are from Woosley
and Mcintyre (1996).

Phase Artiodactyls  Leporids Total  Artiodactyl Index
Classic Mimbres 6 19 25 0.240
Mangas** 161 861 1022 0.158
Three Circle* 869 619 1488 0.584
San Francisco 117 125 242 0.483
Georgetown 22 22 4 0.500
Early Pithouse* 68 16 84 0.810
Total 1243 1662 2905 0.428

8. Asldiscussed in Chapter 2, the term Mangas phase is used by some researchers working in the
Mimbres region to denote a transitional period between the Three Circle phase and the Classic Mimbres
phase. Woosley and Mclntyre (1996) use a date range of A.D. 950-1050 for this phase.
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in the succeeding samples from the Georgetown through Three Circle phases, and it
finally drops to lower values in the Mangas and Classic Mimbres phase samples.

Because it is not clear whether screens were used in the excavation of Wind
Mountain, the artiodactyl relative abundance values from this site should not be
compared to those from the Mimbres Valley sites that I discuss'?: the higher relative
abundances of artiodactyls at Wind Mountain may simply be the result of a difference
in collection methods. If collection methods remained constant throughout the
excavation of Wind Mountain, however, then, regardless of whether or not screens were
used, any temporal trends in relative abundance observed across samples from this site
would be accurate, provided that differences in fragmentation among samples were not
too great (Cannon 1999).

If it can be assumed that such differences in fragmentation are not a problem in
the assemblage from Wind Mountain, then the decline in artiodactyl relative abundance
that is evident between the Early Pithouse period sample from this site and those from
the Late Pithouse period is consistent with the decline that occurs between the Early
Pithouse sample from McAnally and the later samples from Mattocks. The manner in
which artiodactyl relative abundance changes during the Late Pithouse period, though,
appears to be somewhat different at Wind Mountain than at sites in the Mimbres Valley.

At Wind Mountain, artiodactyl relative abundance remains high through the
Three Circle phase and then declines in the Mangas and Classic Mimbres phases, while

‘2Woosleynndlmyu(l”G)mhmnmionofﬂnmofmuW‘mdMn.nditisqui&
possibie that none were used. All of the material that I discuss from sites in the Mimbres Valley,
however, including the material from NAN (see Shaffer 1991), was collected in 1/4” screens.
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at the Mimbres Valley sites it declines by the early Three Circle phase and then remains
fairly steady through the Terminal Classic. However, because Woosley and McIntyre
(1996) consider the Three Circle phase to end at A.D. 950, rather than at A.D. 1000 as
do most researchers who work in the Mimbres Valley, the lag between the decline in the
Mimbres Valley and the decline at Wind Mountain is not as great as it might seem. If
my attribution of faunal specimens to phases at Wind Mountain is correct (see
Appendix E), the decline probably took place between 100 and 150 years later at Wind
Mountain than it did at sites in the Mimbres Valley.

Thus, at Wind Mountain and at Mattocks and McAnally, there is good evidence
to support the hypothesis that abundances of artiodactyis on the lanscape fell
dramatically following the Early Pithouse period. At Wind Mountain it appears that
artiodactyl abundances reached their lowest point by A.D. 950 or so, but at every site
within the Mimbres Valley proper for which data are available, this appears to have
occurred earlier, at around A.D. 800 or 850. There is no compelling indication of any
major change in artiodactyl abundances in the Mimbres Valley during the span of time
represented by the Three Circle, Classic Mimbres and Terminal Classic phases.

Estimates of changes in the size of the human population of the Mimbres Valley
indicate that more people lived here during the Late Pithouse period than during the
Early Pithouse period (e.g., Blake e al. 1986; also see Table 2.2). It is not possible to
determine precisely when this increase in human population size began', but it is surely

"Ihe“iniﬁd“,“mid-peﬁod”nd“ﬁml"mwbyhhbad (1986) for the Late Pithouse
period are not direct estimates of human population size at various points during this period, but rather
are inferred values based on assumed rates of population growth.
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reasonable to assume that population growth during this time was not limited to the
Three Circle phase. The results of my analysis of changes in artiodactyl relative
abundance at Mimbres Valley archaeological sites are consistent with the occurrence of
large mammal resource depression during the Georgetown and San Francisco phases,
coincident with growth of the human population during this span of time.

Finally, as I noted in Chapter 2, Mimbres Foundation researchers found that
sites within the valley that were occupied only during the Cliff phase, which began
around A.D. 1300 and which ended around A.D. 1450, contain much higher abundances
of artiodactyl bones relative to leporid bones than do sites that were occupied during
earlier periods (e.g., Nelson and LeBlanc 1986). The high relative abundance of
artiodactyls in the upper fill of unit 325 at Mattocks, which contains sherds of ceramic
types that date to as late as the A.D. 1300s and 1400s, is consistent with this finding.
This may indicate that artiodactyl populations had rebounded by this period, but, as I
discuss later in this chapter, it is not possible to rule out a taphonomic explanation for
the high abundance of artiodactyls relative to leporids in this sample.

Artiodactyl Body Part Represeatation

I next explore how the kinds of artiodactyl body parts transported to residential
sites changed over time in order to further test the hypothesis that Mimbres Valley
hunters experienced depression of large mammal resources. As I argued in Chapter 3, if
the average amount of search time required before an artiodactyl was encountered
increased, and/or if the average distance over which such prey had to be transported



182

increased, then people should have begun to spend more time processing these prey in
theﬁenmdﬂlisshouldbemﬂecmdbymincminthepmpotﬁouofhighmiﬁty
artiodactyl body parts that they carried home.

To determine whether this occurred at the sites that | include in this study, I
examine whether there are differences between time periods in the mean utility of the
artiodactyl elements that are present at these sites. 1 employ Metcalfe and Jones’s
(1988) standardized, whole-bone Food Utility Index (FUT), derived for caribou
(Rangifer tarandus), which provides a measure of the amount of calories provided by
each part within the body of an artiodactyl. An increase in the proportion of high utility
body parts transported to a residential site, such as might occur due to resource
depression, would result in an increase in mean FUI.

To evaluate whether mean FUI values change over time at a given site, I first
assigned to each faunal specimen the FUI value of the element from which it comes. I
then calculated the mean and the standard deviation of the distribution of FUI values for
the sample of specimens from each phase, which allows the mean body part utility
values for these samples to be compared statistically using analysis of variance. I
present the results of such analyses below.

These analyses can show whether there are significant differences in mean
utility among some set of samples, but they do not show whether the mean utility of any
individual sample is particularly high or low in comparison to a value that might occur
if people were transporting large mammal body parts without any consideration for their
utility. In other words, before it can be concluded that people were being especially
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“selective” about the kinds of body parts that they carried home, it must be shown that
the mean utility of those body parts is significantly higher than the mean utility that
would result if people simply brought home a random sample of body parts.

To determine whether this is the case, I also present the results of a second type
of analysis in which I compare the distribution of FUI values within each archacofaunal
sample to a null distribution composed of all of the elements within the body of a single
artiodactyl. There are 117 bones in the body of an artiodactyl to which FUI values can
be assigned: the mean FUI value for these bones is 38.5, and the standard deviation of
their FUI values is 20.2. If a t-test shows that the mean FUI of an archaeological
sample is significantly higher than the mean FUI of such a null sample, there is reason
to conclude that people were selective about the body parts that they transported'.

Of course, analyses of changes in body part transport of the sort that I present
hereareoflittlevalueunlossitcanbeshownthatanyobservedpmemsarenotsimply
the result of density-mediated taphonomic processes (¢.g., Grayson 1989; Lyman 1985;
Rogers 2000). As Lyman (1985; see also Grayson 1989) has shown, there is a weak
negative correlation between the caloric utility of artiodactyl body parts and the volume
density of the bones within those body parts as measured by photon densitometry. It is
thus possible that a pattern in mean utility among some set of faunal samples might not

'* An objection might be raised to my application of utility values derived for caribou to the remains of
deer and pronghom. However, becsuse I do not use the absolute caloric content of caribou body parts,
but instead use Metcalfe and Jones’s (1988) standardized FUI values, in which the caloric content of a
body part is expressed as a percentage of the caloric content of the highest utility body part, all thet must
be assumed is that the utility of various body parts is proportionately the same for all of the taxa involved.
Such an assumption would be unwasranted if these taxa varied grestly in anstomical structure, as do deer
Mﬁm-ﬁm&(&pKMlM}Mﬁm&wmﬂﬁhﬁyhhﬂyﬁmm
caribou, deer and pronghom, this assumptioa is not likely to be problematic for my analysis.
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be the result of differences in the kinds of body parts that people transported, but might
instead be due to variability in the intensity of taphonomic processes that differentially
affect bones of different densities. Specifically, because elements associated with
higher utility parts tend to be lower in density, intense density-mediated attrition of
bones within a sample might reduce the mean utility value observed for that sample.

To control for such effects, I recorded all of Lyman’s (1984) densitometer “scan
sites” that are present on each artiodactyl specimen in the assemblages that I use, which
allows calculation of the mean of the density values for the scan sites present on the
specimens within a given sample'*. The standard deviation of the distribution of
density values within a sample can also be calculated, allowing the mean density values
of samples to be compared using analysis of variance. If mean density is found to differ
significantly among a set of samples, then there is cause for concern that any pattern in
mean utility values observed among those samples might be the result of taphonomic
factors rather than of variability in body part transport practices.

"lhchdehmynﬂysanﬂofthemﬁm&nmmmmhindiﬁdmlwimmwithinh
samplies that I use, rather than simply a “typical” scan site for each portion of each element as has been
done in previous studies (e.g., Lyman 1985, Grayson 1989), because this should provide a more accurate
representation of the degree to which density-mediated taphonomic processes have affected these
samples. For example, if both high- and low-density scan sites are present on specimens, and if only the
highest-density scan sites on those specimens are included in a density analysis, then the effects of
density-mediated attrition will be exaggerated. I recorded a scan site as being “present” on a specimen if
any portion of the cross-section of the bone is present st the location of that scan site. The density value
that [ use for each scan site is the mean of all of the volume density measurements for that scan site
published in Lyman (1984) for both deer and pronghorn. [ exciude from my analyses those scan sites that
intersect others (i.e, NC1, AS1, AT2). Finally, because the morphology of ribs varies considerably with
position along the vertebral column, 1 only include ribs in these analyses that are similar in morphology to
the rib pictured in Lyman (1984:figure 2): i.c., ribs 3 through 7.
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Just as with my analyses of differences in mean utility values among sets of
samples, however, such an analysis of differences in mean density does not show
whether the mean density value observed in any individual sample is particularly high
or low. In other words, before it can be concluded that density-mediated attrition has
appreciably affected the bones within a given sample, it must be shown that the mean
density of the scan sites present in that sample is significantly higher than might be
observed in a sample of bones that was selected randomly. To determine whether this is
the case, I use t-tests to compare the distribution of density values present in each of my
archaeological samples to a null distribution composed of all of the scan sites present in
the body of a single artiodactyl. Such a null distribution consists of 316 scan sites, the
mean volume density of which is 0.35 and the standard deviation of which is 0.15.

Numbers of identified artiodactyl specimens are very low for many time periods
at the sites that I use. Since this is the case, I only consider changes in mean utility
across phases; I do not consider changes across finer-grained ceramic age groups
because most of the resulting samples would be quite small, although I do separate the
very late sample from the upper fill of unit 325 at Mattocks from the rest of the late
samples from this site. For reasons of sample size I also include specimens from all
depositional contexts in this analysis, rather than just those from room fill contexts.
This should not be problematic because, while it is easy to see how human trash
disposal behavior might cause different types of contexts to vary in the abundance of
large items relative to small items, it is not easy to see how variability in context type
might affect the abundances of bones of different caloric utilities. Finally, I am forced
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to combine specimens of all artiodactyl taxa in order to obtain useful sample sizes for
these analyses. I do, however, exclude the few bison and large artiodactyl specimens
from Mattocks, as well as newborn artiodactyl specimens from all sites, because these
larger and smaller animals may have been processed and transported quite differently
than animals the size of aduit deer and pronghom.

Mean utility data for Old Town are provided in Table 5.30. An analysis of
variance indicates that the samples from each phase at this site do not differ
significantly in mean FUI (F =0.23, p =0.920). Three of these samples include only
one specimen, however, and it is reasonable to question whether these samples provide
much useful information about artiodactyl body part transport practices. If these
samples are excluded from the analysis, a t-test between the remaining Three Circle and
Terminal Classic samples still gives an insignificant result (F = 0.16, p =0.689). These
data thus provide no basis for concluding that the mean utility of the artiodactyl body
parts that people carried back to Old Town changed across the span of time represented
by these samples. In addition, none of these samples differs significantly from a nuil
distribution composed of all of the elements in the body of a single artiodactyl,
suggesting that there is no reason to think that people at Old Town were particularly
selective about the body parts that they transported.

Density data for the Three Circle and Terminal Classic phase samples from Old
Town are shown in Table 5.31; no scan sites occur on the specimens in the Early
Pithouse/Georgetown, San Francisco/Three Circle or Three Circle/Classic Mimbres
samples from this site. The difference in mean density between the Three Circle and
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Table 5.30. Old Town artiodactyl mean utility (FUI) by phase; all artiodactyl taxa
combined (F = 0.23, p = 0.920).

EP/GT _SF/TC TC TC/CM _TCM
Mean FUI 473 51.6 38.7 51.6 359
NISP 1 1 141 1 12
Standard Deviation 0.0 0.0 23.8 0.0 14.5

Table 5.31. Mean scan site density for Old Town artiodactyl specimens; all artiodactyl
taxa combined (F = 0.48, p = 0.490). In this table and in those that follow, daggers
(“+”) indicate phases for which mean scan site density differs significantly from the
mean density value (0.35) of a null distribution composed of all of the scan sites in the
body of a single artiodactyl.

TCt TCM

Mean Density 0.39 0.36
Number of Scan Sites 120 10
Standard Deviation 0.13 0.15

Table 5.32. Galaz artiodactyl mean utility by phase; all artiodactyl taxa combined (F =
1.90, p = 0.167). In this table and in those that follow, double daggers (“$™) indicate
phases for which mean FUI differs significantly from the mean FUI value (38.5) of a
null distribution composed of all of the elements in the body of a single artiodactyl.

GISF__TC3 __CM
Mean FUI 382 246 396
NISP 5 1 18

Standard Deviation 17.9 124 24.7

Table 5.33. Mean scan site density for Galaz artiodactyl specimens; all artiodacty! taxa
combined (F =0.90, p = 0.414).

GT/SF__TCt CM¢t

Mean Density 0.48 0.49 043
Number of Scan Sites § 12 2
Standard Deviation 0.17 0.12 0.13
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Table 5.34. Mattocks and McAnally artiodactyl mean utility by phase; all artiodactyl
taxa combined, unit 325 upper fill sample separated from other CM/TCM samples (F =
2.16,p=0.077).

EP$ TC/CM_CM CM/TCM$ 325 Upper}

Mean FUI 53.7 4.5 40.5 56.5 52.1
NISP 15 33 9 13 12
Standard Deviation 21.5 22.2 25.1 29.5 20.2

Table 5.35. Mean scan site density for Mattocks and McAnally artiodactyl specimens;
all artiodactyl taxa combined, unit 325 upper fill sample separated from other CM/TCM
samples (F = 1.73, p = 0.146).

EPtY TC/CMt CMt CM/TCM _ 325 Upper

Mean Density 0.46 0.45 0.43 0.42 0.34
Number of Scan Sites 21 38 66 14 15
Standard Deviation 0.17 0.14 0.15 0.16 0.14

Terminal Classic samples is not significant (F = 0.48, p = 0.490), indicating that there is
no basis for concluding that density-mediated taphonomic processes have affected these
samples in different ways.

Individually, though, the mean density of the Three Circle phase sample is
significantly higher than the mean density of a null distribution composed of all of the
scan sites in the body of a single artiodactyl (F = 6.64, p = 0.010). This suggests that
density-mediated attrition has had some effect on the bones in this sample. However,
because the lack of a significant result for the Terminal Classic sample may simply be
due to its fairly small size, it cannot necessarily be concluded that density-medisted
attrition has had a greater effect on the Three Circle phase sample than on the Terminal
Classic sample. There is thus no compelling reason to think that either mean utility or
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mean density varies between these two samples from Old Town nor, as I noted above, is
there any reason to think that either of these samples reflects a particularly selective
choice of body parts carried home by hunters from this site.

Galaz utility data are shown in Table 5.32. As at Old Town, the samples from
Galaz do not vary significantly in mean FUI (F = 1.90, p = 0.167), so there is little basis
for concluding that the mean utility of the artiodactyl body parts that were brought back
to this site changed over time. However, while the mean utility of the elements in the
Georgetown/San Francisco and the Classic Mimbres phase samples do not suggest that
people were especially selective about the body parts that they carried home, the mean
utility of the Three Circle phase sample is very low, and it is significantly lower than
the mean utility of a null distribution composed of all of the elements in the body of a
single artiodactyl (F = 5.01, p = 0.027). It is difficult to come up with a behavioral
explanation for this low mean utility value because that would seem to require arguing
that people preferentially transported a high proportion of body parts that provided
relatively low caloric utility. However, a possible taphonomic explanation can be seen
in Table 5.33, which presents artiodactyl scan site density data for Galaz.

The mean density values of the Three Circle and the Classic Mimbres phase
samples from this site are both significantly higher than what might be expected in a
random sample of scan sites (Three Circle: F = 10.19, p = 0.002; Classic Mimbres: F =
5.94, p=0.015). In addition, the difference between the mean deasity of the sample
from the Georgetown/San Francisco phase and the mean density of the null distribution
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that I use is nearly significant at the 0.05 level (F = 3.68, p = 0.056). It thus appears
that all of these samples have experienced considerable density-mediated attrition.

Moreover, although an analysis of variance gives an insignificant result for the
differences in mean density among the samples from this site (F = 0.90, p = 0.414), the
Three Circle phase sample from Galaz has the highest observed mean density value of
any sample from all of the sites that I use. This sample also has the lowest mean utility
valueofanysampleinmyamlysis,md,despitethefactthatthcmisnostaﬁsﬁul&sk
for concluding that either mean utility or mean density varies among the samples from
Galaz, it would be odd if this were merely a coincidence. In other words, the possibility
should not be ruled out that the low mean utility value seen in the sample from the
Three Circle phase at Galaz is due primarily to a high degree of density-mediated
attrition in this sample.

Regardless of whether this is the case, though, the data from Galaz provide no
basis for concluding that people transported high proportions of high utility artiodactyl
body parts back to this site during any of the time periods represented here. Likewise,
the data from this site provide little basis for concluding that the degree of selectivity
changed across these time periods.

Utility data for Mattocks and McAnally are given in Table 5.34. Unlike Old
Town and Galaz, this pair of sites provides reasonably-sized samples from several time
periods, and an analysis of variance indicates that the observed differences in mean
utility among these samples are almost significant at the 0.05 level (F=2.16,p=
0.077). T-tests between pairs of adjacent samples can help to show which samples
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contribute the most to the result of this analysis of variance, and among such pairs, only
the difference between the Classic Mimbres sample and the Classic Mimbres/Terminal
Classic sample is significant (F = 4.32, p = 0.041). There is thus reason to believe that
the proportion of high utility artiodactyl body parts relative to low utility body parts that
was carried back to Mattocks increased either sometime late in the Classic Mimbres
phase or during the Terminal Classic.

In addition, the Early Pithouse period sample, the Classic Mimbres/Terminal
Classic sample, and the sample from the upper fill of unit 325 all have mean utility
values that are significantly higher than that of a null distribution composed of all of the
clements in the body of a single artiodactyl (EP: F = 7.42, p =0.007; CM/TCM: F =
8.40, p = 0.004; 325 upper: F =4.93, p = 0.028). This suggests that people at these sites
were selective in their choice of body parts to transport during these periods. The mean
utility values of the larger Three Circle/Classic Mimbres and Classic Mimbres phase
samples, on the other hand, are not significantly higher than the mean utility of the null
distribution. This provides additional reason to think that the proportion of high utility
body parts brought to Mattocks increased late in the Classic Mimbres phase or in the
Terminal Classic, and it also suggests that a lower proportion of high utility body parts
was transported to Mattocks during the Three Circle and Classic Mimbres phases than
had been transported to McAnally during the Early Pithouse period.

It does not appear that these results are merely reflecting differences among
samples in the degree to which they have been affected by density-mediated
taphonomic processes (Table 5.35). An analysis of variance gives an insignificant
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result for the observed differences in mean scan site density among these samples (F =
1.73, p=0.146). In addition, the Early Pithouse sample, the TC/CM sample, and the
Classic Mimbres phase sample all have mean density values that are significantly higher
than that of the null distribution that I use (EP: F = 10.41, p =0.001; TC/CM: F =
15.28, p <0.001; CM: F = 15.53, p < 0.001), and the difference between the mean
density value of the smaller CM/TCM sample and that of the null distribution is almost
significant (F = 2.90, p = 0.089). These results suggest, of course, that each of these
samples has been affected to some degree by density-mediated attrition, but they are
also consistent with the results of the analysis of variance that indicate that the effects of
this attrition have not varied greatly among these samples.

The one potentiaily problematic sample from these sites comes from the upper
fill of unit 325. Although there are no statistically significant differences in mean
density among the Mattocks and McAnally samples, the mean density value of this
sample is lower than the rest, and it is approximately equal to the mean density of the
null distribution of scan sites that I use (0.35). The high mean utility value observed for
this sample may thus be due in part to a very low degree of density-mediated attrition
within it. The analysis that I present next can help to clarify whether this is the case.

I have suggested that some of the samples in my analysis do not indicate
selective body part transport practices, and it might be objected that the effects of
density-mediated attrition are responsible for my failure to find evidence of such
practices in these samples. As I discussed above, given the weak negative correlation
between body part utility and bone density that Lyman (1985) has pointed out (see also
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Grayson 1989), it is reasonable to expect that samples that have been subjected to high
degrees of density-mediated attrition might have lower mean utility values than they
would otherwise exhibit. For most of the samples that [ include in this analysis, though,
it appears that density-mediated attrition has not had such an effect.

Figure 5.1 presents the mean utility value for each of the samples included in my
analysis plotted against its mean density value. If higher degrees of density-mediated
attrition have systematically produced lower mean utility values among these samples,
thenthmshouldbeanegaﬁvecomhﬁonbetweenthemmuﬁﬁtyofthebodypaﬂs
represented in these samples and the mean density of the scan sites that are present in
them. Among these samples, however, the correlation between these two variables is
weak and insignificant (7 = -0.31, 1-tailed p = 0.194). It thus appears that density-
mediated taphonomic processes have not had a systematic impact on the mean utility
values observed in these samples.

One possible exception to this may be the Three Circle phase sample from Galaz
(in the lower right comer of Figure 5.1), which seems to be the single data point driving
the weak relationship that is present here. As I discussed above, this sample has both
the lowest mean utility value and the highest mean density value of all of the samples
that are included in my analysis, and it is possible that the low mean utility value of this
sample is effectively the result of its high mean density value. If this sample were not
present in my analysis, the scatter of points in Figure 5.1 would be entirely random, and
there would be no evidence that density-mediated attrition had reduced the mean utility

values of any of the remaining samples. Another possible exception may be the sample
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Figure 5.1. Relation between mean FUI and mean density among samples from each
phase at all of the sites included in this analysis (» = -0.31, 1-tailed p = 0.194).

from the upper fill of Mattocks unit 325 (upper left comer of Figure 5.1), which, as I
noted above, has both a very low mean density value and a high mean utility value;
discuss additional potential taphonomic problems with this sample later in this chapter.

To summarize the results of my analysis of artiodactyl body part representation,
when potential taphonomic effects are taken into account, there is no evidence from Old
Town or Galaz to support the hypothesis that the proportion of high utility body parts
relative to low utility body parts that were carried home changed over time. Likewise,
there no evidence to suggest that people at either of these sites were particularly
selective about the kinds of body parts that they transported.
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It appears that people did selectively transport high proportions of high utility
body parts to McAnally during the Early Pithouse period, but mean utility is then lower
at Mattocks during the Three Circle phase and most of the Classic Mimbres phase, only
to increase again late in the Classic Mimbres phase or during the Terminal Classic.
Most of the differences in mean utility observed at these two sites cannot be explained
by differences among samples in the degree to which they have been affected by
density-mediated attrition, though such taphonomic factors may be responsible for the
high mean utility value of the sample from the upper fill of unit 325 at Mattocks.

The increase in mean utility that occurs between the Classic Mimbres and the
CM/TCM samples from Mattocks suggests that average search and transport times for
artiodactyl prey types increased during this period. Although the taxonomic relative
abundance data from this site do not indicate that artiodactyl capture rates declined over
this period relative to leporid capture rates (e.g., Table 5.26), the body part data suggest
that people had to spend more time searching for artiodactyls locally and/or that they
had to travel further from home to find them in order to maintain these capture rates.
The model that I presented in Chapter 3 shows that the increases in both search and
transport time and in processing time that are likely reflected here would have resulted
in a decline in overall hunting efficiency (e.g. Figure 3.4).

Artiodactyl relative abundance rebounds at Mattocks in the upper fill of unit
325, the bones from which may date to the A.D. 1300s or 1400s, and the high mean
body part utility value observed for this sample might seem to contradict the decline in
artiodactyl search and transport times that is suggested by the high taxonomic relative
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abundance value for this sample. When the low mean density value for this sample is
considered, however, it appears that its high mean utility value may have more to do
with taphonomic effects than with body part transport practices. In addition, as I
discuss below, it appears that the increase in artiodactyl relative abundance that is
observed in this sample is also merely the result of taphonomic factors.

Unlike the increase in mean utility between the Classic Mimbres and that
CM/TCM samples from Mattocks, the decline in mean utility between the Early
Pithouse sample from McAnally and the TC/CM sample from Mattocks does not lend
itself to straightforward interpretation in terms of the model I presented in Chapter 3,
nor can it be explained by taphonomic factors as is possible with the unit 325 upper fill
sample. This decline in mean utility would seem to indicate that search and transport
times for artiodactyl prey declined in the area around these sites over this span of time,
but the taxonomic relative abundance data from these sites suggest that artiodactyls
actually became much less abundant in this area over this period. A possible reason for
this discrepancy between the resuits of my taxonomic relative abundance analysis and
the results of my body part analysis may be that this case violates a key assumption that
must be made in order to apply my model of prey selection and field processing.

Specifically, as I noted in Chapter 3, in order for the model that I presented to be
useful archaeologically, it must be assumed that distribution of maximum transport load
sizes across foraging trips remained constant over time. However, because the sizes of
settiements in the Mimbres Valley grew substantially between the Early Pithouse period
and the Three Circle and Classic Mimbres phases, it is possible that the size of hunting
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parties also increased over this span of time. If this occurred, then the size of the total
load of meat that could have been carried home by any individual hunting party would
have increased, and if the number of animals captured per party increased by a lesser
percentage, then the benefits obtained from spending additional time removing low
utility body parts prior to transport would have been reduced. We should thus expect to
see declines over time in the mean utility of the body parts that are carried home in
cases where the average size of hunting parties increases.

At Old Town, the absence of a significant difference in mean artiodactyl body
part utility between samplies from the Three Circle phase and the Terminal Classic is
consistent with the lack of a significant change in artiodactyl relative abundance
between these two time periods at this site. Together, both of these lines of evidence
suggest that average search and transport times for artiodactyl prey did not change
appreciably in the area surrounding Old Town between about A.D. 800 and 1200. Due
to the very small samples from earlier periods at this site, consideration of body part
representation does nothing to help resolve the question of how artiodactyl search and
transport times night have changed here prior to the Three Circle phase.

Because artiodactyl relative abundance is significantly higher in the
Georgetown/San Francisco sample from Galaz than it is in the later samples from this
site, it should be expected that a contemporaneous increase in mean utility would also
be observed here, but this does not occur. The absence of such an increase may be due
in part to the effects of taphonomic processes on the Three Circle phase sample from
Galaz, but the Classic Mimbres phase sample from this site does not appear to have
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experienced such severe taphonomic effects, and the mean utility value of this sample is
mtmhblymmmaofﬂaeGT/SF sample. Thus, as I suggested occurred
between the Early Pithouse period sample from McAnally and the Three Circle and
Classic Mimbres phase samples from Mattocks, this pattern at Galaz might also reflect
an increase in the size of hunting parties: any increase in mean utility that might
otherwise have occurred here as the result of resource depression may have been offset
by an increase in the number of people available to carry food home.

The patterns in artiodactyl body part representation that are observed at the sites
that [ use are consistent with the patterns in artiodactyl relative abundance at these sites,
provided that my argument about changes in hunting party size between the Three
Circle phase and earlier periods is correct. The body part data from Mattocks may also
provide evidence, which is not reflected in the taxonomic relative abundance data, of an
increase in the average search and transport times for artiodactyl prey types in the area
surrounding this site during the late Classic Mimbres phase or the Terminal Classic.

Artiodactyl Age Profiles

The final line of evidence that I employ to test the hypothesis that Mimbres
Valley hunters experienced depression of large mammal resources is the distribution of
artiodactyl bone specimens across age classes in faunal samples from different phases.
As 1 argued in Chapter 3, if rates of harvest of artiodactyl prey types increased
sufficiently over time, then the proportion of older individuals relative to younger
individuals in living populations of these taxa would likely have declined, and this
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decline should be apparent in archaeological assemblages. In addition, because smaller
juvenile individuals and larger adult individuals should be considered to constitute
distinct prey types that provide different post-encounter return rates, declining
abundances of older animals might have led to more frequent pursuit of younger ones.

Unfortunately, due to small samples, artiodactyl age profiles are less useful than
the other measures of resource depression that I use. To the extent that the demographic
data are informative, however, they are consistent with these other measures.

I placed artiodactyl bone specimens into three age classes: newborn, subadult
and adult. Specimens were assigned to the newbom class based on such criteria as
small size and porous cortical bone; comparison with juvenile and fetal artiodactyl
reference skeletons suggests that all of these specimens come from neonatal individuals
that were approximately two months old or less at time of death. Specimens were
assigned to the subadult and adult age classes based on epiphyseal fusion: non-neonatal
specimens with unfused epiphyses were placed in the subadult class, and specimens
with fused epiphyses were placed in the adult class'®. It is likely that most of the
subadult specimens come from individuals that were less than about one year old at
time of death, while most of the adult specimens were more than one year old at death.

Since epiphyses are not present on the majority of the identified artiodactyl
specimens from these sites (because many of these specimens, for example, are from
the mid-shafts of elements), the distribution of specimens across age classes in the

€ | treat partially fused specimen with visible lines of fusion as being fused. Unfused epiphyses
themselves are excluded from this analysis in order to avoid counting the same specimen twice: once as a
shaft and once as an epiphysis.
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archaeofaunal samples that I discuss does not accurately reflect the age structure of the
living populations of the taxa from which these specimens come. Newborns are
systematically over-represented in these samples because neonatal specimens are easily
recognized as such, while only a small portion of the total number of specimens from
subadult and adult animals can be identified to age class using epiphyseal fusion.
Nevertheless, because this bias towards over-representation of newborns should be
uniform across all of the samples included in this analysis, these samples can be used to
identify any trends that may have occurred over time in the proportions of individuals
from each age class that were harvested.

As was the case with my analysis of body part representation, small samples
force me to combine specimens from all artiodactyl taxa in my analysis of age
profiles'’, to include specimens from all contexts rather than only room fill contexts,
and to consider changes across phases instead of across finer-resolution ceramic age
groups. Despite these measures, however, samples of specimens that can be assigned to
age classes are very small for all phases at Galaz and for all but one phase at Old Town.

Artiodactyl age class data for Old Town are presented in Table 5.36. The two
early samples here consist only of specimens from younger individuals, while such
specimens make up much less of the three later samples. A chi-square test on these data
gives a significant result (o, = 19.84, p =0.011), and many of the cells in this table
produce adjusted standardized residuals with absolute values greater than 2.00. This
suggests that that there are important differences among phases in the proportions of

'” The bison and large artiodactyl specimens from Mattocks are not included in this analysis.
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specimens in different age classes. However, given the small sizes of the samples from
most of these phases, these differences should perhaps not be considered to be truly
“significant™. It is well known that chi-square tests can overestimate the significance of
differences in cases where samples are small (e.g., Zar 1999:470), and Zar (1999:504-
505) suggests that chi-square tests should not be used when the mean expected
frequency for all of the cells in a contingency table is less than six. The mean expected
frequency of the cells in Table 5.36 is 3.4.

Table 5.37 provides artiodactyl age data for Galaz. Very few specimens from
any of the three phases here could be assigned to age classes, and the differences in age
class representation among these phases are not significant (* = 0.74, p = 0.690). The
mean expected frequency for the cells in this table is 1.7, which is even smaller than the
mean expected frequency for the data from Old Town. Thus, as was the case with Old
Town, the age data from Galaz are not very useful for testing a hypothesis about
changes in artiodactyl harvest rates.

Artiodactyl age data for Mattocks and McAnally are given in Table 5.38. These
two sites provide somewhat bigger samples for a larger number of time periods than do
Old Town or Galaz, and for this reason I illustrate the distribution of specimens across
age classes in the sample from each phase at Mattocks and McAnally graphically in
Figure 5.2. There appear to be no major changes over time in the proportions of
specimens from different age classes, especially when it is considered that the Early
Pithouse period sample includes only three specimens, and a chi-square test gives an
insignificant result for the differences among these samples (3% = 4.90, p = 0.868).
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Table 5.36. Distribution of artiodactyl specimens across age classes in samples from
Old Town aggregated by phase; all artiodactyl taxa combined (% = 19.84, p = 0.011).
Asterisks indicate cells for which the adjusted standardized residuals from a chi-square
test have absolute values of 2.00 or greater.

AgeClass EP/GT _SF/TC TC TC/CM__TCM

Newborn 1 1* 4 0 0
Subadulit 1* 0 3* 0 i*
Aduhlt 0* 0 38* 1 1
Total 2 1 45 1 2

Table 5.37. Distribution of artiodactyl specimens across age classes in samples from
Galaz aggregated by phase; all artiodactyl taxa combined (* = 0.74, p = 0.690).

GT/SF__ TC CM

Newbomn 0 0 1
Subadult 0 0 0
Adult 1 3 S
Total 1 3 6

Table 5.38. Distribution of artiodactyl specimens across age classes in samples from

Mattocks and McAnally aggregated by phase; all artiodactyl taxa combined, unit 325
upper fill sample separated from other CM/TCM samples (% = 4.90, p = 0.768).

_Age Class EP TC/CM CM CM/TCM 325 Upper
Newborn 0 4 15 3 2

1 2 4 1 1
Adult 2 9 12 4 4
3 15 31 8 7
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Figure 5.2. Distribution of artiodactyl specimens across age classes in samples from
Mattocks and McAnally (* = 4.90, p = 0.768; see Table 5.38).

However, the mean expected frequency for the cells in Table 5.38 is 4.3, which,
although larger than the values for Old Town or Galaz, is still much less than 6.

On close inspection of Figure 5.2, it appears that the proportion of aduit
individuals relative to newbom individuals may be higher in the Three Circle/Classic
Mimbres sample from Mattocks than in the Classic Mimbres phase sample from this
site. This suggests that artiodactyl harvest rates may have increased over the period of
time represented by these samples, and, because these two samples are also the largest
from Mattocks, it is worthwhile to explore this possible change further. A chi-square
test, however, gives an insignificant result for the difference between these two samples
(F =2.16, p = 0.340, mean expected frequency = 7.7). There is thus little basis for
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concluding that the proportions of artiodactyls of different ages that were harvested by
people from Mattocks and McAnally changed over the span of time represented here.

To summarize the results of my age profile analyses, samples of artiodactyl
specimens from Old Town and Galaz that can be assigned to age classes are too small to
add anything to my analyses of taxonomic relative abundance and body part
representation for these sites. The results of my artiodacty! age profile analysis for
Mattocks and McAnally, on the other hand, appear to agree with the other lines of
evidence that I have considered for these sites, to the extent that the samples from these
sites are large enough to provide useful information. My analysis of artiodacty relative
abundance suggested that no significant changes in the abundances of these prey types
occurred around Mattocks between the Three Circle phase and the Terminal Classic,
and the stable artiodactyl age profiles that are evident at this site over this span of time
are consistent with this. The sample of ageable specimens from McAnally is probably
too small to be informative about artiodactyl population age structure during the Early
Pithouse period.

Summary of Archaeological Indicators of Resource Depression

Of the three lines of evidence that I use to test the hypothesis that Mimbres
Valley hunters experienced depression of large mammal resources, the most
informative is the abundance of artiodactyl bones relative to leporid bones in
archacofaunal samples. Artiodactyl relative abundance declines dramatically between
the Early Pithouse period sample from McAnally and the earliest sample from
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Mattocks, which contains material dating to the Three Circle and Classic Mimbres
phases. Consistent with this are a significant decline that occurs between the
Georgetown/San Francisco and Three Circle phase samples from Galaz and a
statistically insignificant decline that occurs between the Early Pithouse/Georgetown
and Three Circle phase samples from Old Town.

Taken together, these declines in artiodactyl relative abundance, as well as the
early decline that is evident at the Wind Mountain site, strongly suggest that average
search and transport times for artiodactyl prey types increased substantially between the
initial occupation of the Mimbres region by agriculturalists and the early Three Circle
phase. In other words, there is good reason to believe that deer and pronghom were
much more abundant on the landscape of the Mimbres Valley during the few centuries
before A.D. 800 or 850 than they were during the few centuries after this.

From the beginning of the Three Circle phase through the end of the Terminal
Classic, however, there are no appreciable changes in artiodactyl relative abundance at
any site within the Mimbres Valley. The absence of a continued decline during this
span of time suggests that artiodactyl abundances in the valley remained constant,
perhaps because these animals were now so rare that people set out to hunt them only at
occasional times of the year when search and transport times for them were likely to be
low. The absence of significant changes in artiodactyl age profiles from Mattocks
during this period is consistent with the absence of significant changes in artiodactyl
relative abundance. On the other hand, the increase in mean artiodactyi body part utility
that occurs between the Classic Mimbres and CM/TCM samples from Mattocks
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suggests that people began to travel further from this site in order to hunt artiodactyls
cither late in the Classic Mimbres phase or during the Terminal Classic.

Finally, the increase in artiodactyl relative abundance observed in the late
sample from Mattocks, which is consistent with high relative abundances of artiodactyls
at CIiff phase sites in the valley that are likely contemporary with this sample (e.g.,
Nelson and LeBlanc 1986), suggests that abundances of artiodactyls on the landscape
rebounded following the Terminal Classic. As I discuss below, however, this increase
in artiodactyl relative abundance may have more to do with taphonomic factors than
with an increase in prey densities.

The changes in artiodacty! relative abundance that occur at the sites in this
analysis, together with the data on artiodactyl body part representation and on
artiodactyl age profiles from these sites, are largely consistent with the hypothesis that
Mimbres Valley hunters experienced depression of large mammal resources during the
early part of the Late Pithouse period. These lines of evidence also indicate that hunting
efficiency was at it lowest over a period of several hundred years from the early Three
Circle phase through the Terminal Classic. However, there are factors other than
human predation that might have produced the patterns observed at these sites, and
these alternative causes must be ruled out before it can be concluded with confidence
that resource depression and reduced hunting efficiency occurred here. I spend the
remainder of this chapter addressing these alternative potential causes.
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Potential Confounding Factors

The primary factors that might result in spurious conclusions about the
occurrence of vertebrate resource depression and reduced hunting efficiency can be
divided into three kinds: variability in the taphonomic processes to which faunal
samples have been subjected, changes over time in the means by which people
harvested prey, and changes in climate or in vegetation that might have affected the
abundances of prey on the landscape independently of human predation. I consider
each of these issues as they relate to my study of hunting in the Mimbres Valley in turn.

Taphonomic Factors

I addressed a particular taphonomic issue earlier in this chapter when I explored
how density-mediated attrition might have affected the mean artiodactyl body part
utility values observed in samples from Old Town, Galaz, Mattocks and McAnally.
There is another taphonomic issue that must also be addressed, however, which is
relevant to my analysis of artiodactyl relative abundance. Because numbers of
identified specimens, and measures of taxonomic relative abundance based on them,
can vary greatly depending on the extent to which bones are fragmented (e.g., Grayson
1984; Marshall and Pilgram 1993), it is crucial to control for the degree to which
fragmentation has affected the faunal samples included in any relative abundance
analysis (cf. Cannon 1999).

As I noted above, I attempted at the outset of my study 1o minimize the effects
of fragmentation by excluding elements that remain identifiable after they have been
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heavily fragmented. Here, I show that fragmentation rates for the elements from any
given taxon that are included in my analyses do not differ significantly among phases at
each site. I also present an analysis designed to identify samples in which differential
rates of fragmentation between taxa might have substantially affected the relative
abundance values observed in them. Finally, I complete my consideration of the
density-mediated attrition issue that I began in my analysis of artiodactyl body part
representation by exploring whether mean scan site density values for jackrabbit and
cottontail specimens differ significantly among the samples from each site. This
examination of leporid bone density aids in interpretation of the fragmentation data.

As a measure of the degree to which specimens have been fragmented, I employ
the percentage of bone density scan sites that are present on them. As I described
carlier, I recorded which of Lyman’s (1984) bone density scan sites are present on each
of the artiodactyl bone specimens in the assemblages that I use, and I did the same thing
for leporid specimens using the densitometer scan sites of Pavao and Stahl (1999). Of
course, recording the scan sites that are present on faunal specimens provides a means
of determining the degree to which samples have been affected by density mediated
attrition, but the number of scan sites present on a specimen also provides a measure of
how complete that specimen is: as a bone is broken into more and more pieces, fewer
scan sites will be present on any individual piece of that bone.

Because different elements possess different numbers of scan sites, I do not use
thenwnumberofmnsimmonaspecimenuammmofﬁlgmenﬁﬁm.

Instead, I employ the proportion of the total number of possible scan sites that is present
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on each specimen. For example, there are six scan sites on a complete leporid femur: if
two scan sites are present on an archaeological jackrabbit femur specimen, then this
constitutes a proportion of 0.33 of the number of scan sites that could possibly occur on
this specimen. To compare rates of fragmentation between samples, I recorded the
proportion of scan sites present on all specimens in each sample'®, and I then calculated
the mean and the standard deviation of the distribution of scan site proportions within
each sample. This allows the mean scan site proportions for different samples to be
compared using analysis of variance.

As with my analyses of artiodactyl body part representation and artiodactyl age
profiles, I limit my fragmentation analyses to samples aggregated by phase; for reasons
of sample size, I do not consider samples aggregated by ceramic age group. Unlike
those analyses, however, sample sizes allow me to restrict my fragmentation analyses to
samples from room fill depositional contexts, which I do for all sites except McAnally.
The data I discuss in this section thus come from the same samples as are used in Table
5.21 for Old Town, in Table 5.22 for Galaz, and in Table 5.23 for Mattocks and
McAnally, although I separate the unit 325 upper fill sample from the rest of the
Mattocks CM/TCM samples in my consideration of the material from this site.

Mean scan site proportion data for each phase at Old Town are provided in
Tables 5.39 through 5.42; Tables 5.43 through 5.46 present mean scan site proportion
data for Galaz, and Tables 5.47 through 5.50 present such data for Mattocks and

'8 Obviously, this cannot be done for clements that have not been included in a densitometer analysis
(e.g., cranial elements), so I do not include such clements here.
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Table 5.39. Mean proportion of scan sites present on Old Town artiodactyl specimens
from well-dated room fill contexts; all artiodacty! taxa combined (F = 0.49, p = 0.616).

EP/GT TC TCM
Mean Proportion Present  0.00 0.40 0.37
NISP 1 89 5
Standard Deviation 0.00 0.41 0.34

Table 5.40. Mean proportion of scan sites present on Old Town jackrabbit specimens
from well-dated room fill contexts (F = 1.48. p = 0.228).

EP/GT _TC TCM
Mean Proportion Present  0.28 0.39 0.44
NISP 9 630 37
Standard Deviation 0.14 0.26 0.28

Table 5.41. Mean proportion of scan sites present on Old Town cottontail specimens
from well-dated room fill contexts (F=0.11, p = 0.736).

TC TCM
Mean Proportion Present  0.52 0.55
NISP 113 11
Standard Deviation 0.28 0.29

Table 5.42. Mean proportion of scan sites present on Old Town unidentified leporid
specimens from well-dated room fill contexts (F = 1.66, p = 0.193).

EP/GT TC TCM
Mean Proportion Present  0.00 0.16 0.11
NISP 2 250 19
Standard Deviation 0.00 0.17 0.13
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Table 5.43. Mean proportion of scan sites present on Galaz artiodactyl specimens from
room fill contexts; all artiodactyl taxa combined (F = 0.64, p = 0.542).

GT/SF _ TC CcM

Mean Proportion Present  0.25 0.26 0.38
NISP 3 8 6

Standard Deviation 0.11 0.20 0.26

Table 5.44. Mean proportion of scan sites present on Galaz jackrabbit specimens from
room fill contexts (F = 0.76, p = 0.389).

TC CM
Mean Proportion Present  0.27 0.32
NISP 21 29
Standard Deviation 0.17 0.22

Table 5.45. Mean proportion of scan sites present on Galaz cottontail specimens from
room fill contexts (F = 1.05, p = 0.376).

GT/SF  TC cM

Mean Proportion Present  0.31 0.30 045
NISP 3 8 7

Standard Deviation 0.08 0.21 0.24

Table 5.46. Mean proportion of scan sites present on Galaz unidentified leporid
specimens from room fill contexts (F = 0.66, p = 0.542).

GT/SF__TC cM

Mean Proportion Present  0.10 0.13 0.06
NISP 2 3 7

Standard Deviation 0.10 0.09 0.09




212

Table 5.47. Mean proportion of scan sites present on Mattocks artiodactyl specimens

from room fill contexts and on all McAnally artiodactyl specimens; all artiodactyl taxa
combined (F =1.31, p=0.271).

EP TC/CM_CM CM/TCM 325 Upper

Mean Proportion Present  0.34 0.30 0.31 0.45 0.58
NISP 15 22 40 11 9
Standard Deviation 0.47 0.26 0.37 0.36 0.39

Table 5.48. Mean proportion of scan sites present on Mattocks jackrabbit specimens
from room fill contexts (F = 1.65, p = 0.181).

TC/CM_CM CM/TCM 325 Upper

Mean Proportion Present  0.45 0.35 0.40 0.30
NISP 46 82 22 2
Standard Deviation 0.29 0.23 0.25 0.10

Table 5.49. Mean proportion of scan sites present on Mattocks cottontail specimens
from room fill samples and on all McAnally cottontail specimens (F = 1.26, p = 0.289).

EP TC/CM CM CM/TCM _ 325 Upper

Mean Proportion Present 0.17 0.55 0.53 0.46 0.40
NISP 1 49 84 20 6
Standard Deviation 0.00 0.27 0.25 0.23 0.34

Table 5.50. Mean proportion of scan sites present on Mattocks unidentified leporid
specimens from room fill contexts (F=0.11, p = 0.893).

TC/CM _CM CM/TCM

Mean Proportion Present  0.20 0.18 0.14
NISP 12 14 4
Standard Deviation 0.28 0.15 0.16
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McAnally". I combine specimens of all artiodactyl taxa in these analyses in order to
obtain useful sample sizes, but I present data separately for each leporid taxon because
specimens of these taxa appear to vary substantially in the degree to which they are
fragmented™. Cottontail (Sylvilagus sp.) specimens tend to be much more complete on
average than jackrabbit (Lepus sp.) specimens, most likely because many fewer
extensively broken cottontail specimens were recovered in 1/4” mesh screens.
Unidentified leporid (Leporidae) specimens, on the other hand, are much more
fragmented than either jackrabbit or cottontail specimens, which is understandable since
these are the specimens that are too incomplete to be identified to genus.

There is no basis for concluding that the mean proportion of scan sites present
on specimens varies over time for any taxon at any of the sites included in this analysis:
none of the differences observed among phases are significant (see table captions for
ANOVA results). This suggests that variability among samples in rates of
fragmentation is not a problem in my analysis as far as individual taxa are concemed.

However, an absence of statistically significant differences in fragmentation for
taxa considered individually does not necessarily imply that measures of the abundance
of one taxon relative to another are immune to the effects of variability in
fragmentation. If the specimens of one taxon within a faunai sample have been
fragmented to a greater degree than have the specimens of another taxon within that

"Kmi&nﬁﬁnbhspecimofnﬁmmamh&mbﬁnmaﬁmp&eunﬁvm
site, then that phase is not included in the table for that site. The bison and large artiodactyl specimens
from Mattocks are not included in this analysis.

* include in this analysis only leporid specimens from clements that are reported by Shaffer and
Sanchez (1994) to be regularly recovered in 1/4” screens when unbroken.
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sample,ﬂlentherehﬁveabtmdanmofthespecimensofﬂlosetwominﬂmample
will be biased in relation to the relative abundances that would be observed had the
bones of those taxa not been broken at all. This would not be a problem for an analysis
of temporal change in relative abundance if it could be assumed that the bias affected all
samples equally, but it cannot be assumed that this is the case.

To illustrate this, I present Table 5.51 and Figure 5.3. Table 5.51 gives mean
scan site proportions for samples from each phase at each site that contain appreciable
numbers of identified specimens of both artiodactyls and leporids®'. The values in the
leporid column are the means of the proportion of scan sites present on specimens from
all leporid taxa; I use the means for specimens of all leporid taxa combined because I
included all leporid taxa in my analysis of artiodactyl relative abundance.

If both leporid specimens and artiodactyl specimens have been fragmented to
the same degree within any individual sample, then, regardless of the degree to which
the specimens in that sample have been fragmented, that sample will provide an
unbiased measure of relative abundance. On the other hand, if the specimens of one
taxon are more fragmented than are the specimens of the other taxon in a sample, then
the measure of relative abundance provided by that sample will be biased. If relative
abundance were biased in all samples in the same direction and by the same amount,
then the information provided by those samples about trends in relative abundance
would be accurate. However, if the bias in relative abundance were inconsistent among

z'ladndeme&lyﬁwmmmpkﬁmouhwnmm“mymw
mnmmmmmxmummmmmymn



215

Table 5.51. Mean scan site proportion data for all samples included in this analysis that
have appreciable numbers of identified specimens. Values for leporids are the
proportions of scan sites present on specimens from all leporid taxa combined.
Asterisks indicate values that fall outside the interquartile range for each variable.

Artiodactyl Mean Leporid Mean Artiodactyl Mean
Proportion of Proportion of Proportion/Leporid

Site-Phase Scan Sites Present  Scan Sites Present Mean Proportion
Old Town-TC 0.40 0.35 1.14
Old Town-TCM 037 0.36 1.03
Galaz-GT/SF 0.25 0.23 1.09
Galaz-TC 0.26 0.26 1.00
Galaz-CM 0.38 0.30 1.27
Mattocks-TC/CM 0.30 047 0.64*
Mattocks-CM 0.31 042 0.74*
Mattocks-CM/TCM  0.45 0.40 1.13
Mattocks-325 Upper  0.58* 0.38 1.53*
Median 0.37 0.36 1.09
Interquartile Range  0.15 0.13 0.34

10

8
()
>
[}
o4

1.0

Leporid Mean Scan Site Proportion

Figure 5.3. Relation between the mean proportion of scan sites present on artiodactyl
specimens and the mean proportion of scan sites present on leporid specimens in
samples used in this analysis (» = 0.34, 1-tailed p = 0.189).
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samples, then it is quite possible that those samples would provide inaccurate
information about trends in relative abundance (cf. Cannon 1999).

The purpose of Figure 5.3 is to assist in evaluating whether the samples included
in my analyses of artiodacty! relative abundance are biased inconsistently as a result of
differences in the degree to which the specimens of each taxon within them have been
fragmented. This figure plots the mean proportion of scan sites present on the
artiodactyl specimens in those samples against the mean proportion of scan sites present
on the leporid specimens in them. If specimens of both taxa were fragmented to
approximately the same degree within each sample, then the relation between the two
variables in this graph would be positive and linear with a slope of one; any outliers that
might occur, however, would indicate samples in which one taxon was much more
fragmented than the other. It can be seen that the correlation between the two variables
in Figure 5.3 is not particularly tight, nor is it significant ( = 0.34, 1-tailed p = 0.189).

Another way of looking at the data in Figure 5.3 is to calculate a ratio such as
the one presented in the right-hand column of Table 5.51. Here, [ have divided the
artiodactyl mean scan site proportion for each sample by its leporid mean scan site
proportion: high values of this ratio indicate that the artiodactyl specimens in a sample
are less fragmented than are the leporid specimens within it, while low values indicate
samples in which artiodactyl specimens are more fragmented than leporid specimens.
To determine whether the value of this ratio is unusually high or low for any sample, I
have calculated the median and the interquartile range of the values for all of the
samples in this table; I have also calculated these statistics for the artiodactyl and
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leporid mean scan site proportions from which the ratio is derived. Asterisks indicate
values that fall outside the interquartile range for each variable. These data are
illustrated graphically in Figure 5.4.

It seems that there are three samples here that are potentially problematic. In the
unit325uppetﬁusampleﬁomMmocks,arﬁodactylspecimemmexuamdmnly’ i
complete, while leporid specimens display an average level of fragmentation. In the
Three Circle/Classic Mimbres and the Classic Mimbres phase samples from this site, on
the other hand, artiodactyl specimens are much more fragmented than are leporid
specimens. I discuss the implications of these high and low ratio values for my analysis
of artiodacty! relative abundance shortly, but first I note that if these three samples are
removed from the correlation analysis presented in Figure 5.3, as I have done in Figure
5.5, the relation among the remaining samples becomes very tight and linear, and it is
highly significant (» = 0.93, 1-tailed p = 0.003). This suggests that the relative
abundance values observed in these remaining samples are not appreciably biased due
to the differential fragmentation of specimens between taxa.

Bone density data for jackrabbit and cottontail specimens in all of the samples
included in Table 5.51 are presented in Tables 5.52 through 5.57. The procedures that [
followed in collecting these data are similar to the procedures that I followed in my
analysis of artiodactyl bone density, though I use the scan sites and associated volume
density measurements for leporids published by Pavao and Stah! (1999)2. It can be

nF«e&hkwﬁdmdﬁ,lmﬁemoﬁkaﬂmMW
taken on specimens of all taxa by Pavao and Stahl (1999). I do this because these suthors found thet there
is more variation in bone density within leporid taxa than between them.
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Figure 5.4. Boxplot showing the distribution of artiodactyl and leporid mean scan site
proportion values across samples, as well as the distribution of artiodactyl mean
proportion/leporid mean proportion ratio values across samples.
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Figure 5.5. Relation between the mean proportion of scan sites present on artiodactyl

specimens and the mean proportion of scan sites present on leporid specimens in
samples used in this analysis, with outliers removed (r = 0.93, 1-tailed p = 0.003).



219

Table 5.52. Mean scan site density for Old Town jackrabbit specimens from well-dated
room fill contexts (F = 0.38, p = 0.540).

TC TCM
Mean Density 029 030
Number of Scan Sites 1064 67
Standard Deviation ~ 0.13  0.12

Table 5.53. Mean scan site density for Old Town cottontail specimens from well-dated
room fill contexts (F = 0.62, p = 0.433).

TC TCM
Mean Density 0.31 033
Number of Scan Sites 254 29
Standard Deviation 0.13 0.13

Table 5.54. Mean scan site density for Galaz jackrabbit specimens from room fill

contexts (F = 0.00, p = 1.000).

TC CM
Mean Density 0.30 0.30
Number of Scan Sites 26 47
Standard Deviation 0.14 0.12

Table 5.55. Mean scan site density for Galaz cottontail specimens from room fill

contexts (F = 4.84, p = 0.016).

GT/SF TC CM
Mean Density 0.33 0.32 0.19
Number of Scan Sites 4 13 12
Standard Deviation 0.08 0.09 0.14
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Table 5.56. Mean scan site density for Mattocks jackrabbit specimens from room fill
contexts (F = 3.78, p = 0.011).

TC/CM CM CM/TCM 325U
Mean Density 0.28 0.28 0.27 0.53
Number of Scan Sites 86 131 40 3
Standard Deviation 0.13 0.13 0.13 0.10

Table 5.57. Mean scan site density for Mattocks cottontail specimens from room fill
contexts and for all McAnally cottontail specimens (F = 1.82, p =0.142).

TC/ICM_CM CM/TCM__ 325 Upper

Mean Density 0.28 0.31 0.31 0.37
Number of Scan Sites 117 208 43 8
Standard Deviation 0.14 0.14 0.15 0.16

seen that in most cases, mean scan site density does not vary significantly among phases
at a given site (see table captions for ANOVA results).

There are two exceptions to this, however. The first occurs among the samples
of cottontail specimens from Galaz (Table 5.55): mean scan site density is much lower
for the Classic Mimbres phase sample than it is for either the Georgetown/San
Francisco or Three Circle phases samples from this site, and this difference is
significant (F = 4.84, p = 0.016). In addition, although the differences among these
samples in mean scan site proportion are not significant, Galaz cottontail specimens
appear to be much less fragmented in the sample from the Classic Mimbres phase than
they are in the two earlier samples (Table 5.45).

Taken together, the measures of bone density and fragmentation seem to
indicate that there has been less destruction of cottontail specimens in the Classic
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Mimbres phase sample from this site than there has been in the other two samples.
However, because identified cottontail specimens make up only a relatively small
percentage of the total number of leporid specimens from Galaz (e.g., Table 5.2), the
unfragmented nature of the cottontail specimens in the Classic Mimbres phase sample
should have only a minor effect on the abundance of artiodactyl specimens relative to
specimens from all leporid taxa. In fact, when specimens of all leporid taxa are
combined, the difference in rates of fragmentation between artiodactyl specimens and
leporid specimens in this sample is not unduly large (Table 5.51).

The other set of leporid samples that exhibits a significant difference in mean
density are the jackrabbit samples from Mattocks (Table 5.56; F=3.78, p=0.011).
Because jackrabbit mean scan site density is nearly identical among the three earliest
samples from this site, this significant result is certainly due to the very high mean
density value observed in the sample from the upper fill of unit 325. In addition,
although the differences in cottontail density among these samples are not statistically
significant, the mean density of cottontail scan sites is much higher in the unit 325
upper fill sample than it is in the three earlier samples. ‘

This sample, of course, is one of those indicated as problematic by my
fragmentation analysis: the leporid specimens in it are much more fragmented than are
the artiodactyl specimens. The high mean density values for the jackrabbit and
cottontail specimens in this sample are consistent with a high degree of destruction of
leporid specimens. Moreover, the very low mean density value for the artiodactyl
specimens in this sample (Table 5.35) is consistent with a low degree of destruction of



these specimens. Thus, it is quite likely that the high abundance of artiodactyl
specimens relative to leporid specimens observed in this sample (e.g., Table 5.26) is due
in large part to a difference in the extent to which the specimens of each taxon have
been affected by taphonomic processes: the artiodactyl specimens in this sample are
unusually well-preserved, while the leporid specimens are unusually poorly-preserved.

The other two samples that my fragmentation analysis suggests are problematic
are those from the Three Circle/Classic Mimbres and Classic Mimbres phases at
Mattocks. In both of these samples, artiodactyl specimens are much more fragmented
than are leporid specimens. However, neither the leporid specimens in these samples
(Tables 5.56 and 5.57) nor the artiodactyl specimens in them (Table 5.35) have
inordinately high mean scan site density values, which implies that the amount of
identifiable bone material that has been lost from these samples is not any higher than
the amount that has been lost from either the McAnally Early Pithouse period sample or
the Mattocks Classic Mimbres/Terminal Classic sample.

These samples may therefore provide examples of fragmentation increasing
numbers of identified specimens, rather than reducing them as appears to have occurred
with the leporid bones in the Mattocks unit 325 upper fill sample. As bones become
more fragmented, numbers of identified specimens should first increase before they
begin to decrease (Marshall and Pilgram 1993). At low levels of fragmentation,
specimens will remain identifiable, but there will be a larger number of specimens than
would be the case if bones were complete. At high levels of fragmentation, however, a
decline in the percentage of specimens that are identifiable should offset the increase in
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the total number of specimens that exist, and numbers of identified specimens will thus
be lower than they would be at intermediate levels of fragmentation.

Because the artiodactyl specimens in the TC/CM and Three Circle phase
samples from Mattocks are somewhat heavily fragmented, and because loss of bone due
to density-mediated processes appears to be low in these samples, it is likely that
numbers of identified artiodactyl specimens are higher than they would be had these
specimens been slightly less fragmented. On the other hand, because the leporid
specimens in these samples are not as fragmented as the leporid specimens in the other
samples, it is likely that numbers of identified leporid specimens in these samples are
lower than they would be had they been fragmented to the same degree as the
specimens in other samples. Thus, the abundance of identifiable artiodactyl specimens
relative to the abundance of identifiable leporid specimens in these samples may be
somewhat inflated relative to the values that would have been observed if fragmentation
had affected all samples more equally.

In terms of my analysis of artiodactyl relative abundance at Mattocks, the
samples for these two phases correspond to the samples for the Style I, Style Il and
Style III ceramic age groups, while the CM/TCM phase sample corresponds to the
Terminal Classic ceramic age group (e.g., Table 5.26). If artiodactyl relative abundance
is, in fact, inflated in the TC/CM and Classic Mimbres phase samples from this site,
then the number of artiodactyis that people captured relative to the number of leporids
that they captured would actually have been lower during these periods than during the
Terminal Classic period. This, of course, would suggest that the abundances of
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artiodactyls on the landscape may have rebounded to some degree late in the Classic
Mimbres phase or during the Terminal Classic. Because there is no method available
for estimating to precisely what extent artiodactyl relative abundance might be inflated
in these samples, however, it is not possible to determine whether a substantial increase
in artiodactyl abundances truly occurred at this time.

To summarize the results of my fragmentation and density analyses, there is no
reason to think that taphonomic processes have led to spurious conclusions in my
analyses of changes over time in artiodactyl relative abundance at either Old Town or
Galaz. At Mattocks and McAnally, though, it is quite possible that the high relative
abundance of artiodactyls observed in the sample from the upper fill of unit 325 is due
mainly to differences in the effects of taphonomic processes between this sample and
the others from these sites. It is also possible that artiodacty! relative abundance is
somewhat inflated in the Three Circle/Classic Mimbres and Classic Mimbres phase
samples from these sites relative to the Early Pithouse and Classic Mimbres/Terminal
Classic samples from them, but it is not possible to determine how severe this bias is.

On the whole, however, none of the available taphonomic evidence invalidates
my conclusion that artiodactyl relative abundance declines dramatically between
samples from the Early Pithouse period and the Three Circle phase, only then to remain
low in samples dating to the Three Circle phase through the Terminal Classic.



Changes in Methods of Procurement

I have shown that, to the extent that it is possible to control for the effects of
taphonomic factors on the faunal samples that are currently available from the Mimbres
Valley, such factors apparently cannot account for the significant declines in artiodactyl
relative abundance that occur both at Galaz and st Mattocks and McAnally between the
carliest samples from these sites and the samples from them that contain material dating
to the Three Circle phase, nor can they account for the statistically insignificant decline
that is observed at Old Town across this same span of time. It thus seems that there was
a real decline over this period in the number of artiodactyls that were harvested by
Mimbres Valley hunters relative to the number of leporids that they harvested. AsI
argued in Chapter 3, such a decline in the proportion of high-return resources that are
captured is to be expected in cases where depression of those resources has occurred.

However, there are reasons other than resource depression that might have
caused the number of large mammals that people harvested to have declined relative to
the number of small mammals that they harvested, and these alternative explanations
must be ruled out before it can be concluded that resource depression and reduced
foraging efficiency occurred in the Mimbres Valley (Grayson and Cannon 1999). In the
next section, I address environmental factors that could have caused abundances of prey
species within the valley to have changed over time independently of the effects of
humans. In this section, I consider potential changes in the ways in which prey were
harvested that might have changed either the post-encounter return rates provided by
these prey or the average amounts of search and transport time for them.
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A decline in the number of artiodactyls captured relative to the number of
leporids captured, such as those that I have shown occurred in the Mimbres Valley over
the period of time leading up to the Three Circle phase, could have resulted from an
increase in the average energy delivery rates provided by leporids rather than from a
decline in the average delivery rates provided by artiodactyls. The delivery rates
obtained from leporids might have increased for either of two reasons: an increase in the
post-encounter return rates that they provided, or a reduction in the average amount of
search and transport time for them. Any substantial change in either of these two
variables could have caused leporid prey to have begun to provide higher delivery rates
than artiodacty! prey, at least more often than had been the case previously, and this
should have lead hunters to target leporids more frequently. The possibility that either
of these variables might have changed over time in the Mimbres Valley is very real.

Regarding leporid post-encounter return rates, changes in either the technologies
or the tactics used to capture prey may have led to an increase in the profitability with
which leporids could be harvested (e.g., Grayson and Cannon 1999; E. Smith 1991).

On the technological side, there are no apparent changes in the projectile technologies
used in the Mimbres Valley during the period of time that I consider that might have
altered the post-encounter return rates of any vertebrate prey type, leporid or artiodactyl
(¢.8., Nelson 1986). Moreover, snares, nets and “rabbit sticks” that may have been
employed to capture leporids were also likely in use in the Mogolion region throughout
this entire period (e.g., Cosgrove 1947; Haury 1950; Martin et al. 1952). It quite
possible, however, that major changes occurred on the tactical side, specifically in the
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frequency with which mass capture of leporids was practiced (e.g., Grayson and
Cannon 1999; Madsen and Schmitt 1998). As for the average search and transport
times of leporid prey, these may have declined if leporids became much more abundant
in areas close to residential settlements due to the attraction of these animals to
expanding agricultural fields™. I consider each of these issues in turn.

I noted in Chapter 3 that when smaller-bodied leporid prey are captured singly,
they are likely to provide post-encounter caloric return rates that are much lower than
those provided by larger-bodied artiodactyl prey (e.g., Simms 1987). This may not be
the case, however, when leporids are captured en masse in “rabbit drives”. As Madsen
and Schmitt (1998) have pointed out, in cases of mass harvest it is not the individual
animal but the entire group of captured individuals that is the relevant prey unit, and
such aggregate prey units of a small-bodied taxon might provide higher return rates than
units of a larger-bodied taxon that is harvested individually. Thus, if rabbit drives
became more common over time relative to the capture of individual leporids, foraging
efficiency may have actually increased, but the ratio of artiodactyls taken relative to
leporids taken might show a decline that could easily be mistaken for artiodactyl
resource depression and reduced foraging efficiency (Grayson and Cannon 1999).

It is likely that rabbit drives did occur in the Mimbres Valley during the span of
time that I consider, given that an apparent depiction of such an event is painted on at
least one Mimbres Classic bowl (Shaffer and Gardner 1995, 1997). However, what

”hdﬁﬁmnldismedhdmulanh“mhuﬁng”mnmm&rmy
consideration of increases in the importance of agriculture becsuse garden hunting must be treated as part
of “farming” rather than part of “lumting™ in order for the opportunity cost model of time allocation to be
applicable. I control for this posential problem here.
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might pose a problem for my analysis it not simply whether rabbit drives occurred, but
whether they increased in frequency through time, thereby causing a temporal decline in
the number of artiodactyls captured relative to the number of leporids captured. As I
discussed above, the average size of hunting parties in the Mimbres Valley may have
grown over time as settlements grew, and the artiodactyl body part utility data from
Galaz and from Mattocks and McAnally are consistent with an increase in hunting party
size between the Early Pithouse period and the Three Circle phase. Since the success of
a rabbit drive might depend on the number of people who take part in it, any such
increase in the size of hunting parties could have made rabbit drives much more
productive, which may have led people to conduct them more often.

To evaluate the possibility that rabbit drives became more common in the
Mimbres Valley during the period of time on which I focus, I explore whether changes
are apparent in three characteristics of the faunal assemblages that I have analyzed: the
abundance of jackrabbit specimens relative to cottontail specimens, the relative
abundance of certain jackrabbit skeletal clements, and the abundance of specimens from
juvenile jackrabbits relative to those from adult jackrabbits.

The archacofaunal abundance of jackrabbits relative to cottontails should be
sensitive to changes in the importance of rabbit drives because it is primarily jackrabbits
that are captured in such drives (¢.g., Shaffer and Gardner 1995; Szuter 1991). Whereas
cottontails tend to hide when pursued by predators, the response of jackrabbits is to run
for long distances (e.g., Chapman and Willner 1978:3; Dunn et al. 1982:134). This
makes it possible to flush large numbers of jackrabbits from an area in order to drive
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them into enclosures or nets, but this is not true of cottontails to the same degree. Thus,
if the frequency of rabbit drives increased over time, the number of jackrabbits captured
relative to the number of cottontails captured should also have increased.

Numbers of identified specimens of jackrabbits and cottontails in samples dating
to each phase from Old Town are presented in Table 5.58; also provided in this table is
the Jackrabbit Index value for each sample, which is calculated as the number of
jackrabbit specimens divided by the number of specimens from both jackrabbits and
cottontails. These data come from the same well-dated room fill samples that are
included in Table 5.21. Jackrabbit specimens decline in abundance relative to cottontail
specimens in these samples, and both the differences among these samples and the
declining trend across them are highly significant (¥ =9.73, p = 0.008; X yens = 9.73, p
=0.002). In addition, the adjusted standardized residuals from the chi-square test on
these samples indicate that jackrabbits are significantly under-represented in the
Terminal Classic sample from this site.

Data from Old Town room fill samples assigned to the ceramic age groups
“early Three Circle” and “Three Circle” are given in Table 5.59; these data come from
the same samples that are included in Table 5.24. The difference in jackrabbit relative
abundance between these two samples is not significant (> = 1.63, p = 0.201), which
suggests that the number of jackrabbits harvested by people from this site relative to the
number of cottontails that they harvested did not change appreciably during the Three
Circle phase.
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Table 5.58. Numbers of identified jackrabbit (Lepus sp.) and cottontail (Sylvilagus sp.)
specimens in Old Town well-dated room fill samples from each phase (Y’ =9.73,p =
0.008; iread =9.73, p = 0.002). In this table and those that follow, asterisks indicate
phases for which the adjusted standardized residuals from a chi-square test have
absolute values of 2.00 or greater.

Phase Lepus Sylvilagus __Total __Jackrabbit Index
TCM® as 15 60 0.750
C 873 125 98 0875
EP/GT 13 0 13 1.000
Total 931 140 1071 0.869

Table 5.59. Numbers of identified jackrabbit and cottontail specimens in Old Town
room fill samples dating to each ceramic age (, = 1.63, p = 0.201).

Ceramic Age Lepus Sylvilagus  Total __ Jackrabbit Index
TC 228 30 258 0.884
early TC 195 36 231 0.844
Total 423 66 489 0.865

Table 5.60. Numbers of identified jackrabbit and cottontail specimens in Galaz room
fill samples dating to each phase (i = 9.98, p = 0.007; 1Pvead = 6.49, p = 0.011).

Phase Lepus Sylvilagus__Total __ Jackrabbit Index
cM 32 7 39 0.821
TC 25 11 36 0.694
GT/SF* 0 3 3 0.000

Total 57 21 78 0.731
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Table 5.61. Numbers of identified jackrabbit and cottontail specimens in Mattocks

room fill samples and in the sample from McAnally aggregated by phase (> = 1.66, p =
0.647; Lrens = 0.40, p = 0.527).

Phase Lepus Sylvilagus  Total _ Jackrabbit Index
CM/TCM 26 29 55 0.473
M 103 106 209 0.493
TC/ICM 58 51 109 0.532
EP 0 | 1 0.000
Total 187 187 374 0.500

Table 5.62. Numbers of identified jackrabbit and cottontail specimens in Mattocks
room fill samples dating to each ceramic age, unit 325 upper fill sample separated from
other TCM samples (i’ =2.58, p=0.631; Lvwd = 0.79, p = 0.375).

Ceramic Age  Lepus Sylvilagus Total Jackrabbit Index
325 upper fill 2 6 8 0.250
TCM 24 23 47 0.511
Style III 103 106 209 0.493
Style II 23 19 42 0.548
Style I 35 32 67 0.522
Total 187 186 373 0.501

Numbers of identified jackrabbit and cottontail specimens per phase at Galaz are
shown in Table 5.60; these data come from the same room fill samples that are included
in Table 5.22. In contrast to Old Town, jackrabbit specimens appear to become more
abundant relative to cottontail specimens over time at Galaz. A chi-square test indicates
that there are significant differences among these samples ()¢ = 9.98, p = 0.007), and the
residuals from this test suggest that jackrabbits are significantly under-represented in
the Georgetown/San Francisco phase sample. The increasing trend in jackrabbit
relative abundance across these samples is also significant () yead = 6.49, p = 0.011).
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However, these significant results from Galaz are driven primarily by the very small
early sample, which contains only three leporid specimens that are identifiable to genus.
If this sample is removed from considerstion, the difference in jackrabbit relative
abundance between the remaining samples from the Three Circle and Classic Mimbres
phases becomes insignificant () = 1.63, p = 0.202).

In addition, the results of my taphonomic analyses from the previous section
suggest that the difference between these two later samples is even less “significant”
than it appears to be. I showed above that the cottontail specimens in the Classic
Mimbres phase sample from Galaz are much less fragmented than are those in the Three
Circle phase sample from this site (Table 5.45), and the Classic Mimbres specimens
also appear to have been less affected by density-mediated attrition (Table 5.55). Thus,
if the Galaz Classic Mimbres phase cottontail specimens had been fragmented to the
same degree as had the Three Circle phase specimens, then it is likely that the number
of identified cottontail specimens in this sample would be higher, which would make
the Jackrabbit Index value for this sample lower.

Table 5.61 presents numbers of identified jackrabbit and cottontail specimens
from Mattocks and McAnally aggregated by phase; these data are from the same
samples that are included in Table 5.23. The differences among these samples are not
significant (o = 1.66, p = 0.647), nor is there any significant trend here (’wead = 0.40, p
=0.527). Itis also possible to aggregate the samples from Mattocks by ceramic age,
and the numbers of identified jackrabbit and cottontail specimens that result from doing
this are shown in Table 5.62; in this table I have separated the sample from the upper
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ﬁllofunit325&omthenstofthehﬁesamplaﬁomthissiw,whichmkuﬂlemplu
used here identical to those included in Table 5.26. There are again no significant
differences in jackrabbit relative abundance among the samples from Mattocks when
they are aggregated in this way (* =2.58, p = 0.631; Fred = 0.79, p = 0.375).

As I have shown earlier in this chapter, the biggest declines in artiodactyl
mlaﬁveabundmcemamappmmatsitesinﬂ:eMimmeaHeyoccmbetweenthe
Early Pithouse period and the Three Circle phase. If these declines indicate increases in
the frequency with which leporids were captured in rabbit drives rather than declines in
the average delivery rates provided by artiodactyls, then the archacofaunal abundance of
jackrabbits relative to cottontails should increase over this same period of time.

This does not occur at Old Town: jackrabbit relative abundance appears to
decline between the Early Pithouse/Georgetown and Three Circle phase samples from
this site, and it continues to decline into the Terminal Classic sample. At Galaz, on the
other hand, there is a significant increase in jackrabbit relative abundance between the
Georgetown/San Francisco and Three Circle phases samplies, but, since the early sample
from this site includes only three specimens, it is reasonable to question how
“significant” this result really is. Likewise, because the Early Pithouse sample from
Mattocks and McAnally includes only one specimen, it is impossible to evaluate how
thenumberofjachabbitsupumdnhﬁvemcomnnﬂsmdchmgedomthis
period of time at these sites.

Thus, it is difficult to determine whether the importance of rabbit drives changed
between the Early Pithouse period and the Three Circle phase based on the available
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jackrabbit relative abundance data. The early samples from Galaz and McAnally are
too small to be of much use, although the assemblage from Old Town, which includes a
slightly larger early sample, seems to indicate that if the frequency of rabbit drives
changed at all over this period, they became less common rather than more common.

As for the period of time from the Three Circle phase through the Terminal
Classic, the jackrabbit relative abundance data provide no reason to think that the
importance of rabbit drives changed at any of the sites included in my study in a way
that might cause a problem for my artiodactyl resource depression analysis. The
abundance of jackrabbits relative to cottontails shows no significant changes at Galaz or
Mattocks over this span of time, just as artiodactyl relative abundance changes little at
these sites during this period. Artiodacty! relative abundance declines slightly but
insignificantly between the samples from the Three Circle phase and the Terminal
Classic at Old Town (e.g., Table 5.21), but jackrabbit relative abundance also declines
between these same samples. This indicates that, if the decline in artiodactyl relative
abundance observed between these two samples is real, it is unlikely that it is the result
of an increase in the frequency of rabbit drives.

As an aside, I note that some researchers have used increases in the
archaeofaunal abundance of jackrabbits relative to cottontails as an indicator of
increases in the amount of land that was cleared for agricultural fields (e.g., Powell
1977; Szuter 1991). This is based on the assumption that these fields create conditions
that are better suited to jackrabbits than to cottontails. I simply point out here that
jackrabbit relative abundance does not change significantly at either Galaz or Mattocks
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between the Three Circle and Classic Mimbres phases, while it declines at Old Town
between the Three Circle phase and the Terminal Classic. Thus, if jackrabbit relative
abundance provides a measure of agricultural field clearing, then these results are
Mcmsistentwiﬂlod:er,mmdhectmmwofvegenﬁondchmgethasuggestﬂm
the extent of agricultural fields in the Mimbres Valley increased between the Three
Circle and Classic Mimbres phases (e.g., Minnis 1985; see also Sanchez 1996).

ThisinconsistencyispmbablydmmthcfamthagaslpointedominChapted,
small-scale agricultural fields provide good habitat for both jackrabbits and cottontails
(e.g., Chapman et al. 1982:99; Dunn et al. 1982:138). In other words, the use of
jackrabbit relative abundance as an indicator of agricultural field clearing assumes that
these fields will increase local abundances of jackrabbits more than they will increase
local abundances of cottontails, but there is no good basis for this assumption.

The jackrabbit relative abundance data that I have presented here can be
supplemented with two additional measures of potential changes in the importance of
rabbit drives. The first of these involves the relative abundance of certain jackrabbit
skeletal elements. In an analysis of faunal remains from a site in the San Simon Valley
of southeastern Arizona that is contemporaneous with the Classic Mimbres phase in the
Mimbres Valley, Schmidt (1999) found an extremely high relative abundance of
jackrabbit distal hind limb elements, and she argues that this, along with other features
of the assemblage, provides evidence for the occurrence of a rabbit drive. Specifically,
she argues that this site was a logistic location where jackrabbits were processed after a
rabbit drive, and she suggests that processing included breaking off the hind feet a short



236

distance up the shaft of the tibia prior to transporting the remainder of the carcasses
back to residential sites.

The jackrabbit assemblages that would occur at residential sites as the result of
such a processing strategy would be impoverished in distal hind limb elements. Thus, if
the frequency of rabbit drives increased over time relative to the harvest of individual
jackrabbits, and if carcasses were always processed in this way following rabbit drives,
then the abundance of distal hind limb elements relative to all other elements would
decline over time at those residential sites. Such declines are not apparent at the sites
included in my study, although, as was the case with my analysis of jackrabbit relative
abundance, this analysis of jackrabbit relative skeletal abundance is of no use in
determining whether an increase in the importance of rabbit drives occurred early on at
Galaz or at Mattocks and McAnally.

Tables 5.63, 5.64, and 5.65 show the proportion of the jackrabbit specimens
from each phase at Old Town, Galaz and Mattocks, respectively, that come from distal
hind limb elements. Because there are no identified jackrabbit specimens in the
Georgetown/San Francisco sample from Galaz or in the Early Pithouse sample from
McAnally, these samples are not included in these tables. The distal hind limb elements
that I use here are the distal tibia, the astragalus and the calcaneus; experiments
conducted by Shaffer and Sanchez (1994) suggest that other jackrabbit distal hind limb
clements are not regularly recovered in 1/4” mesh screens when unbroken, so I exclude
those elements from this analysis. I calculate the proportion of the distal hind limb
clements that I do use relative to all of the other jackrabbit elements that are reported by
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Table 5.63. Proportion of jackrabbit hind foot clements at Old Town by phase (* =
3.65, p = 0.456).

EP/GT _SFTC TC TCM BM
Proportion Hind Feet  0.00 0.00 0.10 0.15 0.00

Hind Foot Elements 0 0 101 9 0
Other Elements 10 5 867 52 6
Total 10 5 968 6] 6

Table 5.64. Proportion of jackrabbit hind foot elements at Galaz by phase (* = 0.49, p
=0.486).

TC CM
Proportion Hind Feet  0.00 0.02
Hind Foot Elements 0 1
Other Elements 23 47
Total 23 48

Table 5.65. Proportion of jackrabbit hind foot elements at Mattocks by phase, unit 325
upper fill sample separated from other CM/TCM samples (i = 2.65, p = 0.449).

TC/CM _CM CM/TCM__ 325 Upper

Proportion Hind Feet  0.10 0.10 0.00 0.00
Hind Foot Elements 7 13 0 0
Other Elements 61 119 22 2
Total 68 132 22 2
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Shaffer and Sanchez (1994) to be regularly recovered in 1/4” screen when complete.
Sample size considerations force me to include specimens from all depositional
contexts in this analysis, rather than only those specimens from room fill contexts.

At no site are the differences between phases in the proportion of hind foot
elements significant (Old Town: * = 3.65, p = 0.456; Galaz: * = 0.49, p = 0.486;
Mattocks: i = 2.65, p = 0.449). Three of the samples from Old Town are quite small,
but when only the larger samples from the Three Circle phase and the Terminal Classic
at this site are considered, the result of a chi-square test remains insignificant (o = 1.12,
p =0.290). These results are consistent with the results of my analysis of the abundance
of jackrabbit specimens relative to cottontail specimens in that neither measure of the
frequency of rabbit drives shows a significant change during the period between the
Three Circle phase and the Terminal Classic at any of the sites that I use.

Because there are no jackrabbit specimens in the early samples from Galaz and
McAnally, it is not possible to address the mass capture issue at these sites during the
crucial span of time between the Early Pithouse period and the Three Circle phase.
However, I note that the two early samples from Old Town contain no hind foot
elements, while between 10% and 15% of the Three Circle and Terminal Classic
samples from this site consists of these elements. Thus, as was the case with my
analysis of jackrabbits taxonomic relative abundance at this site, the Old Town
jackrabbit skeletal element representation data suggest that if the frequency of rabbit
drives changed at all over this period, it declined rather than increased.
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The final method that I use to control for a potential increase in the importance
of rabbit drives involves analysis of jackrabbit age profiles. Jackrabbits of breeding age
are more active during the day than are younger individuals, and they also have larger
home ranges than juveniles do (e.g., Lechleitner 1959; Tiemeier 1965). The harvest of
individual jackrabbits should therefore result in a bias in favor of more frequently-
encountered breeding-age animals. In a rabbit drive, however, individuals of all ages
are likely to be flushed from their hiding places, which should lead to the harvest of a
larger proportion of young animals than would be obtained through individual capture.
An increase over time in the frequency of rabbit drives should thus result in an increase
in the archaeological abundance of juvenile jackrabbits relative to adult jackrabbits.

Table 5.66 presents the number of jackrabbit specimens per phase at Old Town
that have either fused or unfused epiphyses; this table includes all specimens on which
epiphyses are present’®. If the proportion of juvenile jackrabbits that was harvested
changed over time, then a change should be evident in the proportion of unfused bone
specimens in these samples. However, the observed differences among these samples
in the proportion of unfused specimens are not statistically significant (;¢ =5.07, p =
0.167), nor is the difference between only the largest two samples from the Three Circle
phase and the Terminal Classic (% = 1.92, p = 0.166).

“Emmmmmmmofmwnmmhhmcmm
from Old Town, so this sample is not included in this table. As with my analysis of artiodactyl age
profiles, I treat partially fused specimens with visible lines of fusion as being “fused” in this analysis, and
lacldemﬁmdqupbysammwdmthem‘himyﬂmthemmmﬂlhm
twice: once as a shaft and once as an epiphysis.
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Table 5.66. Proportion of unfused jackrabbit specimens at Old Town: all elements (i =
5.07, p = 0.167).

EP/GT _TC TCM _ BM
Proportion Unfused 0.40 0.14 0.06 0.25
Unfused

2 73 2 1
Fused 3 436 32 3
Total 5 509 34 4
Table 5.67. ion of unfused jackrabbit specimens at Old Town: proximal

humerus only (x° = 0.19, p = 0.910).

EP/GT _TC TCM

Proportion Unfused 0.00 0.16 0.14

Unfused 0 S 1
Fused 1 27 6
Total l 32 7

Table 5.68. Proportion of unfused jackrabbit specimens at Mattocks: all elements ( =
0.64,p=0.727).

TC/CM_CM CM/TCM

Proportion Unfused 0.05 0.06 0.00
Unfused 2 5 0
Fused 40 n 8
Total 42 78 8
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Because this analysis includes specimens from many different elements, it is
subject to some degree of “noise” due to the fact that different elements fuse at different
ages. To control for this, I present a second analysis for Old Town that includes only
proximal humerus specimens (Table 5.67). The proximal humerus is the element most
commonly used by wildlife biologists to age leporids, and the age at which it fuses has
been well studied: in jackrabbits, the proximal humerus begins to fuse between 5 and 9
months, and it is completely fused by 12 to 14 months (e.g., Lechleitner 1959; Tiemeier
1965). Since very few jackrabbits breed before the age at which fusion begins (e.g.,
Dunn et al. 1982:129), the proportion of fused proximal humerus specimens relative to
unfused specimens in an archaeological sample should provide a good measure of the
proportion of breeding age individuals relative to non-breeding age individuals that is
represented in that sample.

Among the three samples from Old Town that include specimens from proximal
humeri, the differences in the proportion of unfused specimens are not significant (* =
0.19, p=0.910). Likewise, the difference between only the two largest samples, those
from the Three Circle phase and the Terminal Classic, is also insignificant (* = 0.01, p
=0.929). Jackrabbit age profiles thus provide no evidence to support the hypothesis
that the importance of rabbit drives at Old Town changed over time.

Because there are no unfused jackrabbit specimens in the samples that I use
from Galaz, I cannot explore changes in jackrabbit age profiles at this site. Itis
possible, however, to do this to a limited extent at Mattocks (Table 5.68). There are no
unfused proximal humerus specimens present in the samples that I use from this site, so
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I can only conduct an analysis that includes specimens from all jackrabbit elements. In
addition, because there are no jackrabbit specimens with epiphyses in the unit 325 upper
fill sample, this sample is not included here. The differences in the proportion of
unfused specimens among the samples that are included here are not significant (* =
0.64, p =0.727). Thus, just as is the case at Old Town, jackrabbit age profiles provide
no indication that the frequency of rabbit drives changed over time at Mattocks.

To summarize the available data that relate to potential changes in the
importance of leporid mass capture, none of the three lines of evidence that I consider
indicates that the frequency of rabbit drives changed appreciably over time at any of the
sites included in my analysis. This suggests, in turn, that changes in the importance of
leporid mass capture do not pose a problem for my artiodactyl resource depression
analysis during the span of time for which adequate leporid samples are available. In
other words, there is no reason to think that the post-encounter return rate provided by
leporid resources changed between the Three Circle phase and the Terminal Classic due
to a change in the scale of the relevant prey unit.

However, because the early samples from the Mimbres Foundation sites are very
small, I cannot rule out the possibility that increases in the frequency of rabbit drives are
responsible for the declines in artiodactyl relative abundance that are apparent at these
sites prior to the Three Circle phase. I do note, though, that at Old Town, which
provides a slightly larger early sample, there is no indication of an increase in the
frequency with which rabbit drives were carried out over this period. Thus, while the

available early samples may be inadequate for completely ruling out the possibility that
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rabbit drives became more common over time, what evidence they do provide does not
support the hypothesis that this occurred.

I now turn to the other way in which the energy delivery rates provided by
leporids might have increased over time: through a decline in the average search and
transport time for these prey that could have resulted from the attraction of leporids to
agricultural fields. As an indicator of the degree to which leporids may have been
captured in agricultural fields, I examine the stable carbon isotope ratios that are
available for the jackrabbit specimens from Old Town that I submitted for radiocarbon
dating (Table 5.69; also see Table 4.2).

Ratios of "°C to 'C in bone collagen, of course, are a key archacological
measure of the importance of maize to past human societies (e.g., Pate 1994; Schwarcz
and Schoeninger 1991; though see Hard e al. 1996). They have also been used by both
archaeologists and ecologists to determine the contribution of maize to the diets of non-
human taxa such as deer and dogs (¢.g., Cormie and Schwarcz 1994; Emery et al. 2000;
Land er al. 1980; White et al. 2001). I use stable carbon isotope ratios here to explore
whether jackrabbits in the area around Old Town consumed increasing amounts of
maize during the period of time on which I focus. Although the interpretation of these
ratios in the arid west is hampered somewhat by the presence of wild plants that can
clevate them (¢.g., Hard ez al. 1996), if maize became a significantly larger part of the
diets of jackrabbits over time, then an increase in the *C/*2C ratios in the bones of these
animals should be observed. Such an increase would not specifically indicate that
“garden hunting” became more common, but it should at least indicate whether
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opportunities to capture leporids in agricultural fields presented themselves more often
than had previously been the case.

As discussed in Chapter 4, ratios of ’C to °C relative to the PDB standard
were measured directly for the ten jackrabbit specimens from Old Town that I
submitted for radiocarbon dating of bone collagen. These ratios are presented in Table
5.69, along with the radiocarbon calibration intercept for each specimen. If jackrabbits
consumed increasing amounts of maize, then the *C/'’C ratios in the bones of these
animals should exhibit an increase over time. As Figure 5.6 shows, this does indeed
appear to occur among these specimens, and the correlation between age and stable
carbon isotope ratio that is evident here is significant (» = 0.66, 1-tailed p = 0.020).

Figure 5.7 is a boxplot of these same samples aggregated by the culture
historical phase to which they date. An analysis of variance indicates that there are
significant differences among phases in mean *C/**C ratio (F = 10.59, p = 0.012). On
closer inspection, however, it can be seen that the earliest specimen, which dates to the
Georgetown phase, has a very low *C/'C ratio of —20.5%e, while all of the later
specimens have higher ’C/'2C ratios (ranging between —17.0%o and —12.5%.) that do
not appear to vary greatly among themselves. An analysis of variance conducted on
only those specimens that date to the San Francisco through Black Mountain phases
gives a result that is insignificant at the 0.05 level (F = 4.54, p = 0.068), which confirms
that *C/"C ratios do not vary to such a large degree among these later specimens.

As Figure 5.8 shows, aggregating the San Francisco through Black Mountain
phase specimens into a single sample produces a distribution of >C/'2C ratios that
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Table 5.69. '*C/"C ratios and calibration intercepts for radiocarbon-dated jackrabbit
specimens from Old Town (also see Table 4.2).

Specimen Number _"*C/'’C Ratio (%) Calibration Intercept (A.D.) Phase®

1919-50 -12.5 1180 BM
1602-4 -17.0 1030 cM
343-2 -16.6 1020 M
87-305 -14.5 960 TC
87-286 -13.6 900 TC
378-25 -144 900 TC
785-3 -164 900 TC
3598-17 -13.8 990 TC
4294-10 -14.9 770 SF
3878-27 -20.5 600 GT

a. The phase designations in this table are slightly different from those in Table 4.2 because that table
presents the phase to which each specimen was thought t0 date based on ceramic and other criteria, while
this table presents the phase to which each specimen truly dates as indicated by the radiocarbon data.

-100
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-18.04 o %
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8§ o
SO0 600 700 800 900 1000 1100 1200 1300
Radiocarbon Calibration imercept (A.D.)

Figure 5.6. Relation between '’C/'2C ratio and calibration intercept for radiocarbon-
dated jackrabbit specimens from Old Town (r = 0.66, 1-tailed p = 0.020).
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Figure 5.7. Boxplot showing the distribution of '*C/'*C ratios across radiocarbon-dated
jackrabbit specimens from Old Town grouped by phase (F = 10.59, p = 0.012).
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Figure 5.8. Boxplot comparing the “*C/'*C ratio for the Old Town jackrabbit specimen
dating to the Georgetown phase with the distribution of >C/*C ratios across all other
specimens (F = 12.33, p =0.008).
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approximates normality, while the Georgetown phase specimen falls substantially
outside of this distribution. A t-test indicates that the difference between the °C/**C
ratio of the Georgetown phase specimen and the mean of the rest of the specimens is
highly significant (F = 12.33, p = 0.008). It thus appears that the biggest change in
jackrabbit stable carbon isotope ratios at Old Town occurs between the samples from
the Georgetown and San Francisco phases.

1 am aware of no studies that have explored variation in stable carbon isotope
ratios in relation to dietary variability for any leporid taxon, but such studies have been
conducted for other North American herbivores. Cormie and Schwarcz (1994) have
explored the effects of variability in maize consumption on '*C/'’C ratios in the bones
of modern deer (primarily white-tailed deer, Odocoileus virginianus), and Emery et al.
(2000) have corrected the results of Cormie and Schwarcz for pre-industrial
atmospheric carbon isotope values: they report typical values of ~16.3%e for deer that
consume significant quantities of maize and —21.8%e for deer that feed entirely on plants
that photosynthesize through the C3 pathway.

Assuming that stable carbon isotope ratios in the bones of leporids and deer,
both herbivores, respond to dietary variability in a similar fashion, the results of my
analysis of jackrabbit "C/"°C ratios are consistent with an absence of maize from the
diet of these animals during the Georgetown phase, followed by a sizeable contribution
of maize to their diet during later phases. The degree of consistency becomes even
greater when it is recognized that the ’C/'?C ratios observed in the Old Town jackrabbit
specimens may be elevated slightly relative to the typical values reported by Emery et
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al. (2000) due to the abundance of wild plants in the arid west that use the C4 and CAM
photosynthetic pathways (e.g., Hard et al. 1996).

Of course, it would be desirable to have a larger number of samples, and
particularly samples that date to the Georgetown phase or earlier, with which to explore
this issue further, but the data that are available suggest that maize became a more
important part of the diet of jackrabbits in the Mimbres Valley sometime during the
period between about A.D. 600 and 770. This suggests, in turn, that jackrabbits began
to spend more time in agricultural fields during this period, which would have made
them more available to be captured in these fields. In other words, it is quite possible
that “garden hunting” became more important during precisely the same period when
my artiodactyl resource depression analysis suggests that the number of artiodactyls that
people harvested declined relative to the number of leporids that they harvested.

I thus cannot rule out the possibility that the decline in artiodactyl relative
abundance observed at Mimbres Valley sites between the Early Pithouse period and the
Three Circle phase reflects an increase in the average delivery rates provided by leporid
prey rather than a decline in the average delivery rates provided by artiodactyl prey.
However, before it can be concluded that this is truly what occurred here, further work
is necessary to explore whether artiodactyl prey were also attracted to agricultural
fields, thereby raising the average delivery rates that they provided.

As | noted in Chapter 4, it is well known that artiodactyls, especially deer,
obtain a substantial portion of the food that they eat from agricultural crops in areas
where such crops are available. Because it is reasonable to think that this would have
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been the case in the Mimbres Valley, it is also reasonable to think that the average
amount of time that it took to find artiodactyl prey and transport them home declined as
agricultural fields expanded. In other words, it is possible that garden hunting increased
the average delivery rates provided by artiodactyl prey to the same degree as it did those
provided by leporid prey. Determining whether this actually occurred in the Mimbres
Valley might be accomplished through an analysis of stable carbon isotopes in
artiodactyl bones similar to the one that I have conducted using jackrabbit bones.

To summarize my analysis of potential changes in the delivery rates provided by
leporid prey due to changes in the manner in which they were captured, there is no
evidence to support the hypothesis that the importance of rabbit drives changed during
the span of time on which I focus. It is true that the earliest samples from some of the
sites that I use are too small to rule out the possibility that this occurred during the
crucial period between the Early Pithouse period and the Three Circle phase, but the
data that are available likewise provide no good indication that this did occur. On the
other hand, there is some evidence to support the hypothesis that the delivery rates
provided by leporids increased during this important early period as a result of the
attraction of these prey to agricultural fields. This does not necessarily pose a problem
for my artiodactyl resource depression analysis, however, because it is quite possible
that the delivery rates provided by artiodactyl prey increased during this same period for

the same reason.
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Environmental Change

Environmental change is the final factor that I consider that might confound my
artiodactyl resource depression analysis. It is possible that changes in climate or in
vegetation may have affected the abundances of prey on the landscape independently of
the effects of humans, and such changes could produce patterns in archacofaunal
assemblages that are identical to those that would be expected to occur as the result of
resource depression. In other words, I have shown that the abundances of artiodactyl
prey on the Mimbres Valley landscape likely changed over time, particularly between
the Early Pithouse period and the Three Circle phase, but before it can be concluded
that these changes were caused by human predation, it must be shown that they cannot
be explained by environmental factors.

There are two primary climatic factors that have the potential to reduce the
population densities of artiodactyls such as pronghom and deer: drought and winter
severity (e.g., Bradybaugh and Howard 1982; Kitchen and O’Gara 1982; Mackie et al.
1982). It has been shown that drought can dramatically lower fawn recruitment due to
reduced forage availability. Likewise, severe winters with heavy snowfall can cause
substantial mortality as the result of starvation and impeded travel. Of course,
artiodactyl population sizes typically fluctuate on a year-to-year basis, but longer-term
trends in population density can occur due to long-term trends in these environmental
variables (e.g., Mackie ef al. 1982). Such long-term population trends have the
potential to reduce archaeofaunal relative abundances of artiodactyls in a manner that
might be mistaken for resource depression.
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Shaw (1993) has used tree ring samples obtained from archaeological sites in the
Mimbres Valley to produce a measure of summer drought severity for the period
between A.D. 535 and 1106. Based on transfer functions derived from 20® century tree
ring sequences and climate records, he estimated July Palmer Drought Severity Index
(PDSI) values for each year in his archaeological series (Shaw 1993:table A.8). These
July PDSI values provide a measure of the amount of moisture available in the soil from
late spring through mid-summer (Shaw 1993:70); values between —0.50 and —0.99 are
considered to reflect “incipient drought”, values between —1.00 and ~1.99 are taken to
indicate “mild drought” and values between -2.00 and -2.99 reflect “moderate drought”
(e.g., Shaw 1993:table 4.2). Figure 5.9 presents Shaw’s yearly Mimbres Valley PDSI
values, and these same data are smoothed in Figure 5.10 using a centered moving
average with a span of 10 years. The average PDSI value for the entire series is —0.22.

Given the chronological resolution with which I was abie to date the faunal
samples that1 use, the most relevant way to determine whether there were any trends in
available moisture in the Mimbres Valley that might be interfering with my resource
depression analysis is to compare conditions among the culture historical phases that are
covered by Shaw’s tree ring series (see Table 2.1). Figure 5.11 is a boxplot of the
distribution of yearly PDSI values within the span of time represented by each phase®:
it can be seen that median PDSI values are quite similar for all of these phases, and an
analysis of variance gives an insignificant result for a test of the hypothesis that mean
PDSI varies among them (F = 0.42, p = 0.793).

3| use the date of A.D. 850 for the “boundary” between the San Francisco and Three Circle phases here.
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Figure 5.9. Yearly July Palmer Drought Severity Index (PDSI) values for the Mimbres
Valley, as reconstructed by Shaw (1993:table A.8).
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Figure 5.10. Mimbres Valley yearly July PDSI values smoothed using a 10-year
centered moving average. Data are from Shaw (1993:table A.8).
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Figure 5.11. Boxplot illustrating the distribution of yearly July PDSI values within the
span of time represented by each Mimbres culture historical phase (F=0.42, p=
0.793). Data are from Shaw (1993:table A.8).

Table 5.70. Percentage of years within each phase with July PDSI values of —1.00 or
lower ()¢ = 0.20, p = 0.995). Data are from Shaw (1993:table A.8).

Number of Number of Non- Total Number of Percentage of Years
Phase Drought Years  Drought Years  Years with Drought
CM 21 86 107 19.6
TC 28 122 150 18.7
SF 31 119 150 20.7
GT 30 120 150 20.0

EP 3 12 15 20.0
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Another way to compare conditions among phases is to consider the proportion
of years within each phase during which summer droughts occurred. Table 5.70
presents the percentage of years within each phase that have July PDSI values of -1.00
or greater; in other words, these are years in which moisture conditions can be
characterized as “mild drought” or worse. The percentage of drought years is nearly
identical for each phase, and a chi-square test on the numbers of drought and non-
drought years gives a very insignificant result (¢ = 0.20, p = 0.995).

Finally, because the effects of drought might be more severe when several dry
years occur in a row, I consider the data presented by Shaw concerning periods of
extended drought (1993:table 4.3), which he defines as three or more consecutive years
with July PDSI values of -0.50 or lower. There are no such periods during the fifteen
years of the Early Pithouse period that are represented in his series, while there are three
during the Georgetown phase, five during the San Francisco phase, six during the Three
Circle phase, and two during the Classic Mimbres phase. When the different lengths of
time spanned by these phases are taken into account (e.g., Table 5.70), the differences
among phases in the number of periods of extended drought do not appear very great.
In addition, although the most such periods occurred during the Three Circle phase, this
phase witnessed the lowest overall percentage of drought years (Table 5.70).

There thus appear to have been no trends in drought conditions across the span
of time represented by this tree ring sequence that might have caused long-term changes

”Shwsmhhmofmp«myvthDSlvﬂuaof—Oﬁamw
slightly in the A.D. 900s and 1000s (e.g., Shaw 1993:figure 4.4); however, | was unsble to duplicate this
result using the data presented in Shaw (1993:tabie A.8).
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in the abundances of artiodactyls in the Mimbres Valley”’. The most dramatic declines
in artiodactyl relative abundance that are observed at archaeological sites in the valley
occur between the Early Pithouse period and the Three Circle phase, and there is no
evidence to support the hypothesis that the abundances of artiodactyls on the landscape
declined over this period due to more frequent or more severe droughts.

Of course, some of the faunal samples that I have analyzed contain substantial
quantities of material that date later than A.D. 1106, when Shaw’s tree ring sequence
ends. For this period of time, the climatic reconstruction presented by Minnis (1985)
can be used. Working prior to the availability of any long tree ring sequence for the
Mimbres area, Minnis employed dendroclimatological data from the Reserve area,
which is located to the northwest of the Mimbres Valley. He showed that tree ring
widths in historic period sequences from the Reserve area correlated with tree ring
widths from the Mimbres Valley and with Mimbres River streamflow, and he then
proceeded to use the Reserve tree ring record as an indicator of drought conditions in
the Mimbres Valley. The most notable feature of this tree ring sequence is a period of
several consecutive severe drought years in the A.D. 1130s (see also Chapter 2).

If this period of drought caused any substantial decline in artiodactyl
populations in the Mimbres Valley, this is not reflected in the taxonomic relative
abundance data that I discussed earlier in this chapter: there are no major changes in the
archacofaunal abundance of artiodactyls relative to leporids between the Three Circle

¥ To the extent that leporid populations may also be affected by summer moisture conditions (c.g.,
Chapman et al. 1982; Dunn et al. 1982), there is likewise no reason to think thet any long-term trends in
the population densities of these taxa occusred over this period of time in the Mimbres Valley.
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phase and the Terminal Classic at any of the sites that I use. The reason for this may be
that leporid populations were affected by this drought to the approximately the same
degree as were artiodactyls. However, recall that the artiodactyl body part data from
Mattocks suggest that people from this site may have begun to travel further to capture
artiodactyls during the Terminal Classic. It is possible that this was a response to
declining abundances of artiodactyls caused by drier conditions during this time.

Besides drought, the other climatic factor that might affect artiodactyl
populations is winter severity. There is currently no direct indicator of winter snowfall
available for the Mimbres Valley that is comparable to the measure of drought severity
provided by tree ring data. However, I note that, on a global scale, the Medieval Warm
Period began around A.D. 800 (e.g., Hughes and Diaz 1994), and this warming trend
apparently began to have effects throughout the southwestern U.S. by at least as early as
A.D. 900 (e.g., Ely et al. 1993; Davis 1994; Dean 1994; Pederson 2000; Petersen 1994).
Thus, if any appreciable long-term changes in winter severity occurred during the span
of time on which I focus, it is likely that winters became less severe around A.D. 800 or
900 and then remained so until the onset of the Little Ice Age at about A.D. 1300.

In other words, winter conditions were probably more favorable for artiodactyls
in the Mimbres Valley after the beginning of the Three Circle phase than had been the
case prior to this time. This makes it all the more likely the decline in artiodactyl
relative abundance observed at Mimbres Valley archacological sites between the Early
Pithouse period and the Three Circle phase reflects human-induced declines in the
abundances of these taxa on the landscape.
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Summary

My analysis of the archacofaunal abundance of artiodactyls relative to leporids
suggests that numbers of deer and pronghom on the Mimbres Valley landscape declined
between some point in the Early Pithouse period and the early part of the Three Circle
phase, only then to remain low through the Terminal Classic. The stable artiodactyl age
profiles observed at Mattocks between the Three Circle phase and the Terminal Classic
are consistent with this, as are the artiodactyl body part data from this span of time at
Old Town and Galaz. Artiodactyl body part representation at Mattocks, however,
suggests that the average amount of time that it took to locate these prey and transport
them home increased either late in the Classic Mimbres phase or during the Terminal
Classic. The early declines in mean body part utility that occur at Galaz and at
McAnally and Mattocks are not consistent with the early declines in artiodactyl relative
abundance observed at these sites, but it is possible that the body part data are reflecting
an increase in the average size of hunting parties resulting from the growth of villages.

It appears that these patterns cannot be explained either by variability in the
effects of taphonomic processes or by changes in the average energy delivery rates
provided by leporids resulting from changes in the frequency with which rabbit drives
were carried out. However, the carliest faunal samples that are currently available from
Mimbres Valley sites are too small to allow these factors to be controlled for as well as
they might be during the crucial initial period. My analysis of stable carbon isotope
ratios in jackrabbit bones suggests that opportunities for capturing these animals in
agricultural fields began to present themselves more often during the San Francisco
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phase, but this does not necessarily pose a problem for my resource depression analysis
because it is likely that opportunities to capture artiodactyl prey in fields would have
increased during this same span of time. This issue could be explored further through
analysis of stable carbon isotopes in artiodactyl bones as well as through analysis of
such isotopes in a larger number of jackrabbit bones from early time periods.

There is no evidence of any long-term trend in summer drought conditions that
might have affected the abundances of prey on the landscape of the valley between the
Early Pithouse period and the Classic Mimbres phase. However, an extended drought
at the beginning of the Terminal Classic may have reduced prey abundances at this
time, thereby causing the late increase in artiodacty! average search and transport times
that is reflected in the body part data from Mattocks. On the other hand, it is likely that
winters became less severe during the Three Circle phase and that they remained so
through the Terminal Classic, and if this had any effect on artiodactyl populations, it
should have been a favorable one. This suggests that the low relative abundances of
artiodactyls observed in Mimbres Valley archacofaunal samples dating to this span of
time truly reflect predation-induced declines in the abundances of these prey in the
valley.

The balance of the evidence that I have presented supports the hypothesis that
Mimbres Valley hunters experienced depression of artiodactyl resources and reduced
hunting efficiency during the span of time between the Early Pithouse period and the
beginning of the Three Circle phase. I explore the implications of this decline in wild
resource foraging efficiency for our understanding of the development of agriculture in
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Chapter 6. Archacological Evidence of Increases in the Importasce of Agriculture

Before any hypothesis about the causes of increases in the importance of
agriculture can be tested, it is necessary to determine when those increases occurred. In
this chapter | examine the archaeological evidence from the Mimbres Valley that
indicates that people began to spend more time on tasks related to farming. In the next
chapter | compare the timing of these increases in the importance of agricuiture to the
timing of the declines in hunting efficiency that are evident in the faunal assemblages
that | analyzed in the previous chapter. This allows empirical evaluation of the
hypothesis that reduced wild resource foraging efficiency led to the intensification of
agricultural production in the Mimbres Valley.

As | discussed in Chapter 3, I define an “increase in the importance of
agriculture” as an increase in the amount of time that is allocated to tasks associated
with farming, including tasks related to post-harvest storage and processing (see also
Barlow 1997). I operate from the premise that the amount of time that people might
devote to farming is a continuous variable, which facilitates a more productive
consideration of the issues at hand than can be achieved by simply debating whether or
not people were “dependent” on agriculture at any given point in time. As Barlow
points out in her analysis of the practices of contemporary small-scale farmers:

com farming is never clearly “in” or “out” of the daily or annual range of

vegetation, turning the soil, weeding fields, watering plants and guarding
maturing corn sometimes clearly are (Barlow 1997:168).
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In addition, I restrict the term “agricuitural intensification” to increases in the
importance of agriculture that involve an increase in gross per-capita yields at the
expense of a decline in net productive efficiency. This is not simply a semantic point
because agricultural intensification implies a specific kind of cause for an increase in
the importance of agriculture: the presence of some factor, such as reduced wild
resource foraging efficiency due to population growth, that prevented earlier higher
levels of efficiency from being maintained. Of course, this is only one of two potential
general causes of an increase in agricultural importance: it is also possible that some
factor, such as evolution within crop populations, improved both the yields provided by
domesticates and the efficiency with which those yields could be obtained (see
Winterhalder and Goland 1997 on the distinction between yields and efficiency).

In this chapter I focus on three kinds of archaeological data from the Mimbres
Valley: settiement patterns, the presence of water- and soil-control features designed to
increase the productivity of agricultural fields, and the size and morphology of the tools
that were used to process the crops grown in those fields. As I discuss below, each of
these three features of the archaeological record should reflect the amount of time that
individuals spent pursuing various tasks associated with agriculture; that is, they should
be sensitive to increases in the importance of agriculture. In addition, because there are,
in general, two possible causes for such increases, one involving reduced efficiency and
one involving improved efficiency, I consider what these empirical measures of
agricuitural importance indicate about the efficiency of agricultural production, or the
amount of food obtained per unit of time spent on farming-related tasks.



262

A more direct indicator of the importance of maize in the Mimbres Valley could
perhaps be provided by carbon isotope ratios from human bone (though see Hard et al.
1996), but adequate data of this sort are not currently available. Holliday (1996) has
analyzed stable carbon isotopes in human remains from the NAN Ranch site, but she
was only able to obtain sufficient collagen for this analysis from seven individuals.
While her results suggest that people at this site consumed substantial quantities of
maize during the Classic Mimbres phase, they do not illustrate how the amount of
maize that people ate might have changed leading up to this period. Likewise, as |
noted in Chapter 2, macrobotanical remains from Mimbres Valley sites document the
presence of domesticates from the Early Pithouse period on, but they do not add much
to our understanding of how the importance of these resources changed over time.

Dieh! (1997) has shown that the amount of abor invested in house construction
increased throughout the Late Pithouse period in the Mogollon region, and he argues
that this indicates that people were becoming more sedentary during this time (see also
Gilman 1987). I do not use this as a direct measure of increasing agricuitural
importance, however, because an increase in sedentariness may not necessarily indicate
an increase in the amount of time spent farming. On the other hand, the volume of the
storage facilities that were in use during any given period might provide a good
indication of the importance of agriculture during that period, but I do not consider such
data here. Dichl (1994) has previously attempted an analysis of this sort for the
Mogollon pithouse period, and he met with little success due to the availability of few
reconstructable ceramic vessels and a paucity of data on extramural pits.
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Finally, I noted in Chapter 2 that Diehl (1996; see also Adams 1999) has
proposed that new varieties of maize, which may have provided higher caloric returns,
appeared in the Mimbres region during the period of time that I am studying. I consider
this issue in the next chapter, where I explore in detail whether the increases in the
importance of agriculture that occurred in the Mimbres Valley might have been the
result of increases in the efficiency of agricultural production, rather than the result of
declines in the efficiency with which wild resources could be obtained.

Empirical Measures of the Importance of Agriculture

I next consider, in turn, the three archacological indicators of the importance of
agriculture that I use. My first goal is to determine how settiement patterns, specialized
agricultural features, and seed grinding tools changed over time and to explore what
these changes indicate about both the importance and the efficiency of agriculture. I
then consider what these three lines of evidence, taken together, indicate about the
timing of increases in the importance of agriculture.

Settlement Patterns

I noted in Chapter 2 that there were two major changes in settlement patterns in
the Mimbres Valley during the span of time on which I focus that may reflect increases
in the importance of agriculture. One of these occurs around the beginning of the
Classic Mimbres phase. Many more settiements appear to have been occupied during
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this phase than during earlier periods, both in the main valley and in its tributary
drainages. It has been argued that this “filling in” of the region indicates that all
irrigable land began to be farmed during the Classic phase, including land that may not
have been very productive (e.g., LeBlanc 1989; Minnis 1985).

This may be true, but because this settiement patterm change surely also reflects
an increase in the human population of the valley (e.g., Blake et al. 1986), it is not clear
whether it indicates an increase in the importance of agriculture, defined as the amount
of time that individuals spent farming. If more land was put into cultivation, and if the
number of people who worked that land also increased, then the amount of time that any
single person spent farming may have remained constant. Because neither the total
amount of land that was farmed nor the number of people who farmed it can be
estimated in quantitative terms with any degree of confidence, this settiement pattern
change does not provide a very useful indicator of increasing agricultural importance.

As I discuss below, however, there is another reason to think that agriculture did
become more important during the Classic Mimbres phase. In addition, if Minnis’s
arguments about the increasing cultivation of less productive land are correct (Minnis
1985:114-119), then it is likely that this change in settlement pattern indicates that the
efficiency of agricultural production, measured in terms of output per amount of time
invested, declined in the Classic phase, at least for some people.

The other relevant settlement pattern shift occurred much earlier, and it easier to
see how this change likely indicates an increase in the importance of agriculture. As 1
noted in Chapter 2, the received wisdom among Mimbres archaeologists has long been
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that residential sites were placed on the tops of high isolated knolls above valley floors
during the Early Pithouse period, and that settiements were moved down to locations
adjacent to floodplains at the beginning of the Late Pithouse period. The most common
explanation given for this settiement pattern shift is that Early Pithouse period
residences were built in inaccessible locations due to a need for defense from competing
groups, which presumably was no longer necessary during later times (e.g., LeBlanc
1999:129-131, 186-189; see also LeBlanc 1980, 1983, 1989).

Linse (1999), however, has recently analyzed settlement pattern data from
throughout southwestemn New Mexico, and she concludes that there is no evidence to
support the hypothesis that a dramatic a change in site location took place around A.D.
550. Instead, she suggests that a far more gradual shift from inaccessible to accessible
locations occurred, lasting well into the Late Pithouse period. She also points out that at
no time was one type of landform used exclusively. Because this settiement pattern
change is potentially very important for the issues that I address, I first examine in some
detail the data that relates to it, and I then consider its possible causes.

The area that Linse studied is quite large, and it is possible that the patterns that
she observed for this entire region may not hold for the portion of it on which my
analysis focuses. [ therefore present the subset of her data that comes from the Mimbres
Valley in order to determine how settiement locations changed over time in this more
limited area; I obtained this data from Linse (1999:appendix C).

Linse classified sites as either “inaccessible” or “accessible” based on the
landforms on which they sit (see Linse 1999 for details). In the Mimbres Valley, these
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two landform categories generally correspond to hilltops and locations adjacent to the
floodplain, respectively. The Mimbres Valley sites that Linse was able to place into
either of these two classes are listed in Table 6.1; also shown here are the are the
number of excavated rooms at each site that she assigned to each phase’. It is important
to note that for those sites that are included in my faunal analysis, Linse’s attributions of
rooms to phases do not always agree with mine, and | address the cases in which these
discrepancies might be problematic below.

Table 6.2 shows the number of sites located in each type of setting that were
occupied during each phase according to Linse (1999)>. Three of the five sites in this
sample that were inhabited during the Early Pithouse period are located in places
classified as inaccessible, and half of the sites that were occupied in the Georgetown
phase occur in such settings. On the other hand, much smaller percentages of the sites
that were occupied during later phases are inaccessible. A chi-square test indicates that
the differences among phases in the numbers of accessible and inaccessible sites are
nearly significant, and the trend over time towards fewer occupations in inaccessible
locations is significant ;¢ =8.11, p = 0.088; yea = 6.39, p = 0.011).

' 1 do not include rooms occupied during the Black Mountain and Cliff phases in this table becsuse these
time periods are not directly relevant to my study; I do note, however, that most of the sites that were
occupied during these phases are located in accessible places. I exclude rooms from Table 6.1 that Linse
was not able to assign t0 a single phase. The Classic Mimbres phase rooms in this table include those
assigned to the Mangas phase at Swarts and those assigned to the “Transitional” period at NAN, but
placing these rooms in the Three Circle phase would have no effect on the analyses that I present here.

? Linse focuses on the number of excavated rooms that date to each phase at sites located in each type of
setting. [ use the number of sites occupied per phase, however, rather than the number of rooms occupied
per phase, in order to control for the fact that the percentage of rooms that have been excavated varies
substantiaily among phases.
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Table 6.1. Number of excavated rooms occupied during each phase at each Mimbres
Valley site that Linse (1999) was able to classify to landform category.

No. Landform §F 1TC__[CM |
LA 53 Three Circle inaccessible 1 13 3 4
LA 635 Galaz accessibie 2 4 8 25! 140
LA 676 Mattocks accessible 8 93
LA 1113  10id Town accessible 1 1 3 8 16
LA 1118 [Rockhouse Ruin |accessible 3 4
ILA 1681  [Swarts accessible 5 154
|[LA 1867 [Harmis Village | accessible (] 8 15 B
[LA 2485 [NAN accessible 1! 4 11 97
LA 4051 |Baca Ruin accessible J 3 1
LA 12078 |Mitchell accessible 1 8
LA 12110 |McAnally inaccessible 1 1
LA 14876 |Thompson inaccessible 2
LA 14998 |2:5:57 inaccessible 9]
LA 18888 |Beauregard inaccessible | 2
LA 18890 |Montezuma accessible 1 7
|LA 18903 |Wheaton-Smith |accassibie 1 1
LA 19074 (Y45 inaccessible 1
ILA 19075 Y46 inaccessible 1
[LA 75956 [Y:4:7 accessidle 1
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Table 6.2. Number of Mimbres Valley sites located in both inaccessible and accessible
settings that were occupied during each phase according to Linse (1999) (% = 8.11,p =
0.088; Xread = 6.39, p = 0.011).

Location EP GT SF TC CM
Inaccessible 3 4 1 2 1
Accessible 2 4 7 10 9

% Inaccessible  60% 50% 13% 17% 10%

Table 6.3. Number of Mimbres Valley sites located in both inaccessible and accessible
settings that were occupied during each phase, assuming that the McAnally and
Thompson sites were occupied only during the Early Pithouse period and excluding the
features from Galaz that Linse assigns to the Early Pithouse period ( = 10.77, p =
0.029; Pead = 7.41, p = 0.006; adjusted standardized residuals for the Early Pithouse
period are significant). Data are from Linse (1999).

Location EP* GT SF TC CM
Inaccessible 4 2 1 2 1
Accessible 1 4 7 10 9

% Inaccessible  80% 33% 13% 17% 10%

There is a potential problem with these data, however, which arises from Linse’s
attribution of rooms to phases. She assigns one of the excavated rooms from McAnally
and both of the excavated rooms from the Thompson site to the Georgetown phase,
although the excavators of these sites consider all of these structures to date to the Early
Pithouse period (e.g. Arthur 1994; LeBlanc 1975, 1976b). As I discussed in Chapter 4,
the radiocarbon dates from McAnally are consistent with occupation during either the
Early Pithouse period or the Georgetown phase, but the ceramics from this site appear
to be inconsistent with a Georgetown phase occupation. In addition, Linse attributes
two features in unit 28 at Galaz to the Early Pithouse period, though, as I discussed in _
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Chapter 4, the excavators of this site consider these features to be Late Pithouse in age,
and the ceramics in them date to the Three Circle and Classic Mimbres phases.

I therefore provide Table 6.3, which assumes that McAnally and Thompson
were both occupied only during the Early Pithouse period and which excludes any Early
Pithouse period occupation from Galaz. When the data are aggregated in this way, the
results of a chi-square test of difference become significant, as do the residuals for the
Early Pithouse period, and the results of a test of linear trend remain significant (o =
10.77, p = 0.029; rena = 7.41, p = 0.006). Perhaps more important, however, given the
small sample sizes involved, is that the rank order of phases along the “percent
inaccessible” scale is the same no matter how the structures from McAnally, Thompson
and Galaz are treated. It therefore seems safe to conclude that the percentage of
residential sites located in inaccessible places was highest in the Early Pithouse period,
lower but not inconsequential during the Georgetown phase, and fairly low in the
remaining phases.

Linse’s argument about the gradual nature of the settiement pattern shift from
inaccessible to accessible locations thus appears to be correct for the Mimbres Valley.
All hilltop sites are not abandoned at the beginning of the Georgetown phase, and it is
not until the San Francisco phase that relatively few hilltop settings are occupied. The
question now becomes, “why did this settlement shift occur?”

I noted above that the usual explanation for the construction of residential sites
on hilltops during the Early Pithouse period is that doing so was necessary for defense
from rival groups. As Linse (1999) points out, though, there is little evidence
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independent of site location to support the hypothesis that conflict was common in the
Mogollon region during this time. On the other hand, considering that irrigable alluvial
settings provide the best land for farming in the Mimbres area, an equally plausible
explanation for the move from hilltops to locations adjacent to the floodplain is that
agriculture was becoming more important.

Residences may initially have been built at higher elevations simply to facilitate
the harvest of wild resources, such as deer and juniper seeds (e.g., Minnis 1985:tables
and 8), that would have been more abundant in those locations. However, if people
began to devote increasing amounts of time to working in fields in the floodplain, then
it is likely that they would have begun to move their residences closer to these places
where they were now spending more of their time. This settiement pattern change may
thus indicate that agriculture was more important during the Georgetown phase than
during the Early Pithouse period, and that it became even more important during the
San Francisco phase.

Not only is this explanation plausible, but additional evidence to support it is
available. Recall that my analysis of stable carbon isotopes in the bones of jackrabbits,
which I presented in the last chapter (e.g., Table 5.69), suggested that the amount of
maize consumed by these animals increased substantially between the Georgetown and
San Francisco phases. This implies that maize became more accessible to jackrabbits
over this period of time, which implies in tum that increasing amounts of land were
placed into cultivation. This would require, of course, that people spent more time
cultivating that land.
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If people did begin to move their residences closer to the floodplain because
they began to spend more time working in fields located there, then this change in
settlement pattem probably also reflects a decline in the efficiency of farming®. In her
analysis of ethnographic data collected among traditional farmers from throughout Latin
America, Barlow (1997) found that two factors have the greatest influence on the
efficiency of agriculture: time spent working in fields, which is the variable of interest
here, and post-harvest processing time, which I discuss below. Barlow suggests that
which of these two factors affects return rates the most depends on the yields obtained
from farming, but in all cases, she argues, variability in the amount of time devoted to
farming-related tasks has a much greater effect on efficiency than does variability in
yields. In other words, it would take a large increase in crop yields to offset the effects
on the efficiency of farming of only a small increase in labor costs. I consider issues of
this sort in greater detail in Chapter 7.

Specialized Agricultural Features

The second aspect of the Mimbres Valley archaeological record that likely
indicates an increase in the amount of time that people allocated to activities associated

with farming is the presence of specialized agricultural features (Creel and Adams

3 It is possible that a shift in the locations of houses to settings closer to fields raised the efficiency of
farming by reducing the amount of time required to travel between home and field. For such an increase
in efficiency to have occurred, however, the reduction in travel time would have to have been greater than
any incresse in the amount of time spent on other agricultural tasks, such as working in fields or grinding
crops. Because the travel distances involved in the Mimbres Valley would probably have been on the
order of a few hundred meters at most, it is unlikely that the reduction in travel time was very large in
comparison to the increase in the amount of time spent on other activities that appears to have occurred.
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1985; Herrington 1979, 1982; Sandor et al. 1990). These features include irrigation
systems, which consist of such components as canals and bordered fields, and water
conservation systems consisting of check dams and terraces, the latter of which also
facilitate soil conservation and development (Herrington 1979; Sandor ef al. 1990).

Such systems have not been found within the Mimbres Valley proper, but this is
not surprising given the degree to which the landscape of the valley has been altered by
historic period farming and grazing practices (e.g., Ackerly 1997). In less disturbed
areas around the main valley, however, specialized agricultural features appear to be
fairly common. To the west, Herrington (1979) has reported extensive water control
systems in the valley of the Arenas River, which is a tributary of the Mimbres, and she
has also found such systems along two other Mimbres tributaries, Cameron Creek and
Lampbright Draw (Herrington 1982). Sandor et al. (1990) have recorded terraced field
systems in the Sapillo Valley to the north, and Creel and Adams (1985) describe an
irrigation system along a tributary of the Mimbres River a short distance to the east.

It appears that these systems were built during the Classic Mimbres phase,
although not all of them are well-dated. Herrington (1979:117-118) recovered ceramics
from the fill behind check dams in the northern Arenas Valley, including sherds that
would today be considered to belong to the Mimbres B/W Style Il type. These sherds
were recovered from all depths, and on this basis Herrington argues that the check dams
were built during the Classic phase. Ceramics also seem to indicate that the features
that Herrington found in Lampbright Draw date to the Classic Mimbres phase
(Herrington 1982:80), though she cannot rule out the possibility that those she
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discovered along Cameron Creek were built during the historic period (Herrington
1982:83-84). It is possible as well that the irrigation features reported by Creel and
Adams (1985) are historic in age, though these authors argue that they probably date to
the Classic Mimbres phase based on ceramic samples, degree of soil development, a
problematic radiocarbon date on soil humates, and comparison with the features
reported by Herrington. Sandor et al. (1990:73) state that only sherds dating to the
Classic phase were recovered from the agricultural terraces that they describe.

Minnis (1985) argues that dry farming would have been possible in the Mimbres
Valley only during years of above average summer rainfall. It is thus likely that
irrigated fields in alluvial settings were farmed to some degree from the Early Pithouse
period on, although, as I noted above, direct evidence of such practices has not been
found, most likely due to disturbance of the floodplain by later agricultural practices.

The nature of water control systems appears to have changed considerably
during the Classic Mimbres phase, however, because it is only from this period that
substantial irrigation and conservation features have been discovered. In other words,
whatever agricultural features might have been used prior to the Classic Mimbres phase,
they must have been much less substantial than those used during the Classic phase
because no traces of them have been found. The apparent absence of such features from
carlier time periods cannot simply be explained by an absence of people during these
periods in areas outside of the Mimbres Valley proper: there are sites in the Arenas
Valley that were occupied during the Late Pithouse period (Herrington 1979), but all of
the datable agricultural features here are Classic Mimbres in age.
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The presence of these features would seem to indicate a considerable increase in
the amount of time that people devoted to agricultural tasks during the Classic Mimbres
phase, at least when measured on an annual basis. These features may have increased
the yields provided by agriculture, but they also certainly required significant periods of
time devoted to construction and maintenance. In addition, as Barlow’s (1997) analysis
of variability in agricultural return rates suggests, unless these features increased the
yields obtained from agriculture by a very large amount, it is likely that their use
entailed a decline in the efficiency of agriculture due to the increased labor costs that

they would require.

Grinding Stone Size and Morphology

The final measure of agricultural importance that I consider involves the tools
used to grind maize. Both the size and the morphology of manos and metates are
commonly employed by archaeologists as indicators of agricultural “depgndence” (eg.,
Hard et al. 1996; though see Adams 1999), and these variables have been used as such
particularly often in the Mimbres region (e.g., Diehl 1996; Hard 1986, 1990; Lancaster
1984; see also Mauldin 1993). This use of grinding stones as a measure of the
importance of agriculture can be justified on both theoretical and empirical grounds
(e.g., Diehl 1996; Hard et al. 1996; Lancaster 1984; Mauldin 1993).

Engineering studies show that the “capacity” of a grinding implement, or its
output per unit of time, is a function of grinding surface area: larger tools can be used to
grind more material to a given consistency in a given amount of time than can smaller
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tools. Theuseoflargetgrindingtoolsentaﬂsamdeoﬁlhowever,beuuseﬂleyalso
requhemphysicaleﬁ‘onondwpmofﬂupemondoingthegrinding. Based on this
tradeoff between tool efficiency and the degree of effort required, it can be predicted
that the size of grinding tools should increase as more time is spent using them: when
little time is spent grinding, the higher grinding efficiency of larger tools will likely not
be worth the additional physical effort that they require, but when several hours per day
are spent grinding (e.g., Hard e7 al. 1996:256-257), time constraints may make the
increased efficiency of larger tools worth the added effort that they entail.

This theoretical justification for the use of grinding stone size as a measure of
the importance of agriculture has considerable empirical support. Analyses of
cthnographic data have documented correlations between mano size and “grinding
intensity”, or the amount of time per day that people spend grinding plant foods, as well
as between mano size and Murdock’s (1967) index of “agricultural dependence”, which
is meant to reflect the percentage of the diet comprised of domesticates (e.g., Hard
1990; Hard et al. 1996; Mauldin 1993; see also Murdock ez al. 1962:115).

If grinding tools from the Mimbres Valley changed over time in a manner that
indicates that people spent increasing amounts of time grinding maize, then it is likely
that these changes also reflect substantial declines in the efficiency of farming. As I
noted earlier, and as I discuss in further detail in the next chapter, Barlow’s (1997)
cthnographic and experimental studies of the return rates for maize agriculture suggest
that the efficiency of farming will be highly dependent on the amount of time allocated
to post-harvest processing tasks and much less dependent on gross agricultural yields.
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Adams (1999) has recently questioned the use of grinding stone size and
morphology as a measure of “agricultural dependence”. Specifically, she argues that
changes of the sort identified by the researchers whose work I discuss here likely
indicate changes in the varieties of maize that people processed. She proposes that
these changes in grinding tools were a response to the appearance of flour varieties of
maize, such as Maiz de Ocho, and she considers these changes to reflect simply a
change in “processing strategy”, though what she means by this term is not entirely
clear. Because thes= changes in grinding tools reflect changes in “processing
strategies”, she argues, they do not provide a measure of “agricuitural dependence”, her
definition of which is likewise unclear.

Adams presents an important discussion of how grinding stone size and
morphology might be influenced by the kinds of foods that people processed with them.
What she does not address, however, is the issue of why people would have put the
extra effort into using larger manos and metates, which is odd given that her own
experiments suggest to her that trough metates, despite being more efficient for grinding
dried foods, are “more fatiguing” to use than other metate types (Adams 1999:487).
Since she thus essentially begs the fundamental question of whether grinding tool size
and morphology are likely to vary with the amount of time that people spent using
them, her work cannot be used to conclude that manos and metates provide no
information about the amount of time that people spent grinding com.

Because of this, and because Adams presents no alternative explanation for the
empirical correlations that have been observed ethnographically between mano size and
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boththeamountoftimespentgrindingcropsandthepercenageofthedictcomptised
ofmhfoods,lusegﬁndhgsmnesizeandmmphologyasmmmoﬁgﬁculw
importance here*. I rely on the results of studies that have previously been conducted in
the Mimbres region in which ground stone was analyzed specifically for this purpose.

The earliest such study was carried out by Lancaster (e.g., Lancaster 1984), who
used artifacts from the same Mimbres Foundation sites whose faunal assemblages I
have analyzed: his Early Pithouse sample comes from McAnally, his Late Pithouse
sample comes from Galaz, and his Classic Mimbres phase sample comes from several
sites including Mattocks. He found that the abundances of larger through-trough
metates and “two-hand” manos, both of which are thought to have been used for
grinding maize, increased over time relative to the abundances of “one-hand” manos
and other types of metates, which are thought to have been used for grinding a wider
variety of materials. Lancaster supports his argument that these two different grinding
tool complexes were used for different purposes through an analysis of use-wear on the
artifacts that he studied.

The increase in the relative abundances of through-trough metates and “two-
hand” manos that Lancaster observed appears to have taken place in a fairly continuous
fashion from the Early Pithouse period through the CIiff phase (e.g., Lancaster
1986:figure 9.7), which suggests that the importance of agriculture increased throughout
this span of time. However, because he combines all of the specimens from Galaz into

‘hlddiﬁon.asldiminhmm.itisbymmchrdltw&dt Ocho appeared in the
Mogollon region at the time when Adams (1999) suggests that it did.
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a single Late Pithouse period sample, it is not possible to use his data to determine how
the importance of agriculture might have changed during the 450 years or so that are
represented by this period. In addition, Lancaster found that the average size of
through-trough metates increased slightly over time, but he found no appreciable
increase in the average size of “two-hand™ manos. I return to these issues below.

More recently, Hard (1986, 1990) used Lancaster’s data in his own
consideration of changes over time in the degree of dependence on agriculture in the
Mimbres area. Since then, Dichl (1994, 1996) has examined a larger sample of ground
stone from throughout the Mogollon region. Diehl includes only artifacts from the
Early and Late Pithouse periods in his study, but the chronological resolution of his
analysis is finer-grained than that of Lancaster because he assigns specimens to phases
within the Late Pithouse period. However, in addition to ground stone from the
Mimbres Valley, Diehl includes assemblages in his study from sites along the Gila and
San Francisco Rivers as well as from sites in southeastern Arizona (e.g., Diehl
1996:table 2). After summarizing his results for the Mogolion region as a whole, I
consider the subset of his data that comes from the Mimbres Valley in order to
determine whether similar changes are evident in this more limited area.

Diehl first presents the results of an analysis of manos in which he considers
only larger specimens that are comparable to Lancaster’s “two-hand” type; like
Lancaster, he supports his argument that these manos were used for grinding maize with
a use-wear study. He finds that the mean surface area of these tools increased
continuously from the Early Pithouse period through the Three Circle phase (e.g., Dichl
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1996:figure 4), and, although he finds no statistically significant differences in mean
mmoambaweenconsecllﬁvephus,ﬂlediﬂfetmabaweenhismc&cbphue
sample and his samples from both the Early Pithouse period and the Georgetown phase
are highly significant. DW@M&N!MWBO!’M&IMMM
shows that the abundance of trough metates, which he argues are better suited to
grinding large quantities of maize, increased significantly relative to the abundance of
basin metates between the Early Pithouse period and the Three Circle phase. Based on
these analyses, Diehl concludes that the amount of time that people spent grinding
maize increased continuously across this span of time.

Because Diehl’s study includes samples from a very large area, the patterns that
he observed may not hold for the Mimbres Valley when it is considered on its own. On
the other hand, Lancaster studied only ground stone from the Mimbres Valley, but
because he combined all Late Pithouse period specimens into a single sample, it is not
possible to tell from his analysis how grinding tools might have changed during the
span of time represented by this period. To solve both of these problems, I present an
analysis of mano size that is restricted to data from the Mimbres Valley that can be
aggregated by phase (Table 6.4).

I consider only mano length here because this is the sole variable for which data
are available from all of the phases between the Early Pithouse period and the Classic
Mimbres phase. The measurements that I use come from Diehl (1994:table 60), who
provides data for the Late Pithouse period from Galaz and Harris Village (e.g., Haury
1936), and from Lancaster (1983, as cited in Hard 1986:table 13), who provides data for
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Table 6.4. Mano length data from Mimbres Valley sites aggregated by phase. Data are
from Lancaster (1983, cited in Hard 1986:table 13) for the Early Pithouse period and
the Classic Mimbres phase and from Diehl (1994:table 60) for the phases of the Late
Pithouse period (F = 0.51, p = 0.732).

Phase Mean Mano Length (cm)  Number of Specimens  Standard Deviation

CM 20.6 146 5.3
TC 203 27 49
SF 20.6 9 49
GT 17.8 1 0.0
EP 18.7 14 4.0

Table 6.5. Comparison of mean grinding surface area between Diehl’s entire Late
Pithouse period sample of manos from the Mogollon region and the sub-sample of these
manos that come from sites in the Mimbres Valley. Data are from Diehl (1996:table 3)
and Diehl (1994:table 60).

Mimbres Valley M=an Mogollon Region Mean Percentage

Phase  Mano Area (cm?) Mano Area (cm?) Difference
TC 249.3 224.1 +11.2%
SF 248.2 211.6 +17.3%
GT 203.0 194.2 +4.5%

the Early Pithouse period from McAnally and for the Classic Mimbres phase from
various sites including Mattocks. Only those manos that are identified by these authors
as likely to have been used for grinding maize are included in this analysis: i.c.,
Lancaster’s “two-hand”™ manos (e.g., Lancaster 1986:189) and manos studied by Diehl
that have grinding surface areas of 128 cm” or larger (Diehl 1996:109).

An analysis of variance indicates that the differences in mean mano length
among these samples are not significant (F = 0.51, p = 0.732). However, to the extent
that these data are informative, they suggest that the size of manos remained practically
constant from the San Francisco phase through the Classic Mimbres phase, while they
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were slightly smaller on average prior to this. Given the lack of statistical significance,
the conservative conclusion to draw from these data would be that it is not possible to
determine whether the trend of continuously increasing mano sizes that Diehl found for
the Mogollon region as a whole applies specifically to the Mimbres Valley. An
alternative conclusion would be that manos became larger more quickly in the Mimbres
Valley than they did in other parts of the Mogollon region.

To further explore this possibility I present Table 6.5, which compares the mean
grinding surface area of the manos in Diehl’s entire sample (e.g., Dichl 1996:table 3) to
the mean surface area of only those manos recovered from sites located in the Mimbres
Valley (data from Diehl 1994:table 60); the Mimbres Valley specimens used in this
table are the same as those used in Table 6.4 for the Georgetown through Three Circle
phases. Mimbres Valley manos are larger than the regional average during each of the
three phases in the Late Pithouse period, which suggests that people in the Mimbres
Valley spent more time grinding maize than did people in other parts of the Mogolion
region throughout this period. In addition, note that the difference between the
Mimbres Valley mean and the mean for the Mogollon region, expressed as a percentage
of the region-wide mean, is greatest during the San Francisco phase.

Because agriculture appears to have been more important in the Mimbres Valley
than it was elsewhere in the Mogollon region throughout the eatire Late Pithouse
period, it is reasonable to think that it also became important here earlier than was the
case elsewhere. In other words, aithough the increase in mean mano length observed in
the Mimbres Valley between the Early Pithouse period and the San Francisco phase is
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not statistically significant, there is some additional evidence available to support the
hypothesis that it truly reflects an early increase in the importance of agriculture.

This analysis of the size of the large manos that were likely used to grind maize
suggests that the amount of time allocated to this activity increased between the Early
Pithouse period and the San Francisco phase, only to then remain relatively constant
through the Classic Mimbres phase. When the morphology of grinding tools is
considered in addition to their size, however, the possibility arises that the amount of
time that people spent grinding maize continued to increase into the Classic phase.

Lancaster (e.g., 1986:189) suggests that his failure to find an appreciable
increase in mano size over time is due to the existence of a size limit above which
grinding tools are no longer practical to use. If this is correct, then a more useful
indicator of changes in the importance of agriculture beyond this point might be
provided by the relative abundances of tools classified into different functional types.
To this end, recall that I noted above that Lancaster found a continuous increase from
the Early Pithouse period through the Cliff phase in the abundances of “two-hand”
manos and through-trough metates relative to the abundances of “one-hand” manos and
other types of metates. The largest increase in the relative abundance of through-trough
metates that he found between any two consecutive time periods occurred between the
Late Pithouse period and the Classic Mimbres phase (e.g., Lancaster 1986:table 9.7),
which suggests that agriculture became more important during the Classic phase than it
had been during earlier times.
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I also noted above that Diehl found an increase over time in the abundance of
trough metates relative to basin metates in his analysis of pithouse period ground stone
assemblages from throughout the Mogollon region. As was the case with the mano data
that I discussed, however, Diehl’s metate data are not specific to the Mimbres Valley. |
therefore present an analysis of the subset of his metate data that comes from the
Mimbres Valley; because these data are aggregated by phase, they also solve the
problem posed by the coarse chronological resolution of Lancaster’s data. The counts
that I use here come from Diehl (1994:table 61), and they were calculated using
specimens from both Galaz and Harris Village. The metate specimens from these sites
date only to the San Francisco and Three Circle phases, but it is possible to a limited
extent to compare the relative abundance values for these phases to those that Lancaster
presents for other time periods.

Before this can be done, however, it is necessary to address some differences in
the ways in which Dichl and Lancaster treated their data. Lancaster assigned trough
metate specimens to three classes (¢.g., Lancaster 1986:182-187): a “trough” type, in
which the grinding trough of the metate is closed on one end, a “through-trough” type,
in which both ends of the trough are open, and an “indeterminate trough” class, which
he used for fragments of trough metates that could not be assigned to one of the other
two classes and which he apparently excluded from his analysis of changes over time in
the relative abundances of metate types (e.g., Lancaster 1986:figure 9.7). Diehl, on the
other hand, seems to have combined all specimens from trough-type metates in his
analyses, even though he identifies some specimens in his database as “through-trough™
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metates and others as “trough” metates. In order to facilitate comparison with
Lancaster’s data, I exclude all of the broken specimens that Diehl classified simply as
“trough” metates on the assumption that these may be artifacts that Lancaster would
have classified as “indeterminate trough”.

In addition, Diehl considers the abundance of both trough and through-trough
metates relative only to basin metates, excluding slab metates from his analysis (see
Dichl 1994:194-195), whereas Lancaster focuses on the abundance of through-trough
metates relative to all other metates that he was able to identify to type. I follow the
approach taken by Lancaster for two reasons. First, because the grinding surfaces of
through-trough metates are far larger than those of any other metate type, including
closed-end trough metates (e.g., Lancaster 1986:table 9.6), the relative abundance of
this type is likely to be the most sensitive to changes in the amount of time spent
grinding corn. Second, if I were to exclude slab metates from my analysis, as Diehl
does, the resulting percentages of through-trough metates would not be comparable to
those presented by Lancaster for other time periods.

To show that the grinding surfaces of the through-trough metates that Diehl
analyzed from sites in the Mimbres Valley are indeed larger than those of other types, I
present Table 6.6. This table gives the mean grinding surface area for all of the
specimens of each metate type from Galaz and Harris Village for which Diehl was able
to obtain measurements. The grinding surfaces of through-trough metates are much
larger on average than are those of trough or siab metates, and the differences in mean
area among types are highly significant (F = 25.03, p <0.001).
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Table 6.6. Mean grinding surface area of each metate type in samples from the
Mimbres Valley (F = 25.03, p < 0.001). Data are from Diehl (1994:table 61).

Mean Grinding Number of

Type Surface Area (cm’) _ Specimens __ Standard Deviation
Slab 166.9 7 1222

Trough 699.0 1 0.0
Through-trough  1288.3 6 400.8

Table 6.7. Numbers of metate specimens identified to the “through-trough” type and
numbers of specimens identified to all other types (¥ =2.15, p = 0.143). Data are from
Diehl (1994:table 61); broken specimens identified to the “trough” type are excluded.

Number of Number of Metate Percentage of
Through-trough Specimens of Other Through-trough
Phase  Metate Specimens  Types Total  Metate Specimens
TC 5 14 19 26.3%
SF 4 3 7 57.1%

The abundances of through-trough metate specimens relative to specimens of all
other types are shown in Table 6.7. It appears that through-trough metates decline in
relative abundance between the samples from the San Francisco and Three Circle
phases, but a chi-square test on the counts in this table gives an insignificant result (¢ =
2.15, p=0.143). There is thus litile basis for concluding that the popularity of through-
trough metates changed between the San Francisco phase and the Three Circle phase in
the Mimbres Valley.

Lancaster (1986:figure 9.7) presents relative abundances of through-trough
metates per time period in the form of @ graph. I cannot treat his data statistically
because the counts on which this graph is based are not available to me, but I can
qualitatively compare the percentages of through-trough metates in Lancaster’s samples
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from the Early Pithouse period and the Classic Mimbres phase with the percentages of
these metates in Diehl’s samples from the San Francisco and Three Circle phases.

Lancaster identified no through-trough metates in his Early Pithouse sample,
while slightly more than 40% of his Classic Mimbres phase sample is comprised of this
type of metate. It thus appears that through-trough metates were used rarely, if at all,
during the Early Pithouse period, but they seem to have become fairly common by the
San Francisco phase. On the other hand, given the lack of a significant difference
between Dichl’s samples for the San Francisco and Three Circle phases, and given that
thesizeofLancaster’sChssicMimbmsphasesampleisunknown.itispethapssafestto
conclude that there is no evidence of any major change in the frequency of through-
trough metates between the San Francisco and Classic Mimbres phases.

In other words, the trend in agricultural importance that can be inferred from the
relative abundance of metates types is similar to the trend that can be reconstructed
ﬁommmosins:bothlhesofevidencemggestthﬂagicﬂﬂmbecamemmimpomnt
between the Early Pithouse period and the San Francisco phase, while neither provides
a compelling reason to think that agriculture became more important between the San
Francisco and Classic Mimbres phases.

Timing of Increases in the Importance of Agricuiture

Two of the lines of evidence that I consider in this chapter suggest that people in
the Mimbres Valley allocated increasing amounts of time to activities associated with
agriculture between the Early Pithouse period and the San Francisco phase. The
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increaseinﬂlemidenﬁaluseofsetﬁngsclosetoﬂleﬂoodplainoverthisspmoftime
mymﬂectmincmseind:eamountofﬁmedntpeoplespentwmkinginhﬁgﬂed
fields, and my analysis of stable carbon isotope ratios in jackrabbit bones supports this
possmﬂitybymggesﬁngthatmmhndwuhldeedpminmculﬁvaﬁmasdﬁspeﬁod
progressed. Changes in grinding tool size and morphology seem to indicate that the
amount of time that people spent grinding maize also increased over this interval.
Lugethmugh-&oughmeﬂt&smabsemintheBulyPithousepeﬁodmmdmm
sample from the valiey, but they are abundant in the sample from the San Francisco
phase, and the average size of large manos also increases between these two time
peﬁods,althoughsamplesmmosmaufmmisincmsewbesuﬁsﬁ«UysigniﬁmL

Available settlement pattern and grinding stone data do not suggest that any
major changes in the importance of agriculture occurred between the San Francisco
phase and the Classic Mimbres phase. However, the appearance of specialized
agricultural features during the Classic phase likely reflects a further increase in the
amount of time per year that people spent working in fields.

It thus appears that there were two main periods during which the allocation of
ﬁmemagriculnrdactiviﬁeshmmsedinthebﬁmmvmey:mebaweensomepom
intheEarlyPithousepeﬁodmdsomepointindleSmFunciscophm,mdmodler
during the Classic Mimbres phase. In addition, unless the yields provided by
agriculture increased greatly during ecither of these two periods, it is likely that the
efficiency of farming declined substantially over these intervals as a result of higher
labor inputs.
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Chapter 7. Large Mammal Resource Depression: Cause or Consequence?

It is now possible to address the question of whether depression of large
mammal resources and the resulting declines in wild resource foraging efficiency led
people in the Mimbres Valley to spend more time farming. As I described in Chapter 3,
a qualitative test of the hypothesis that this occurred can be conducted by evaluating
whether hunting efficiency declined during a period of time in which agriculture
became more important. If there is no evidence of a decline in hunting efficiency
during such a period, then the hypothesis that people began to spend more time farming
in response to reduced hunting retums during that period can be rejected, and an
alternative explanation for the increase in the importance of agriculture must be sought.

On the other hand, if there is evidence that large mammal resource depression
occurred during a period in which an increasing amount of time was allocated to
agriculture, then this would be consistent with the hypothesis that people began to spend
more time farming in response to reduced hunting efficiency. This hypothesis can be
further evaluated in such a situation by determining how the efficiency of agriculture
changed as people began to devote more time to it. If there were no evidence for an
increase in the yields provided by farming, then it is possible that the increase in the
importance of agriculture was a case of intensification that resulted from a decline in the
efficiency of foraging for wild resources. If there were evidence for a substantial
increase in agricultural yields, however, then the resulting increase in the efficiency of
farming could very well account for the increased importance of agriculture, and it
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would be likely that the observed depression of large mammal resources was simply the
result of human population growth caused by higher agricultural yields.

I showed in Chapter S that it appears that deer and pronghom became less
abundant on the Mimbres Valley landscape during the period of time between the
beginning of the Early Pithouse period and the beginning of the Three Circle phase.
The combined assemblages from the Mimbres Foundation sites located in the central
part of the valley show a dramatic and significant decline in artiodactyl relative
abundance between the Early Pithouse period sample from McAnally and the sample
from Galaz that dates to either the Georgetown phase or the San Francisco phase (Table
5.27). A further decline is evident in the samples from Galaz and Mattocks that contain
material dating to both the Three Circle and the Classic Mimbres phases. At Old Town,
a statistically insignificant decline occurs between the sample that contains material
from either the Early Pithouse period or the Georgetown phase and the sample that
dates to the Three Circle phase (Table 5.21). However, people from this site apparently
encountered artiodactyls just as infrequently during the early part of the Three Circle
phase as they did during the latter part of this phase (Table 5.24).

In fact, there are no major changes in artiodactyl relative abundance after the
beginning of the Three Circle phase at any of the sites included in my analysis' (e.g.,
Tables 5.21, 5.22, and 5.26). This suggests that the abundance of artiodactyls on the
landscape remained relatively constant throughout the Three Circle phase, the Classic

' I exclude the sampie from the upper fill of unit 325 at Mattocks from consideration here because the
high relstive abundance of artiodactyls in this sample may simply be the result of taphonomic factors.
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Mimbres phase and the Terminal Classic. Available data from Wind Mountain and the
NAN Ranch site conform to the pattem of an early decline in artiodactyl abundance
followed by a period of little change that occurs at the sites that I have studied (Tables
5.28 and 5.29), and artiodactyl age profiles from Mattocks are also consistent with the
hypothesis that harvest rates for these prey changed little from the Three Circle phase
on (Figure 5.2). The artiodactyl body part data from Mattocks, however, show a
significant increase in mean utility in the sample that contains material from the Classic
Mimbres phase and the Terminal Classic (Table 5.34), which may indicate that average
search and transport times for artiodactyl prey types increased during this time.

To the extent that it is possible to control for the effects of taphonomic factors
on the faunal samples that are currently available from the Mimbres Valley, none of the
patterns that I have just described can be explained by variability in taphonomic
processes. It is thus likely that these patterns truly reflect changes in the rates at which
people in the valley captured artiodactyl and leporid prey.

If it can be assumed that human prey choice is influenced by considerations of
energetic efficiency, then, following the logic of the central place forager model that I
presented in Chapter 3, these changes in capture rates are likely to reflect changes in the
abundances of artiodactyls in the areas around the sites whose faunal assemblages I
have analyzed. There is no evidence to support the hypotheses that these changes were
caused either by changes in hunting technology or by changes in the frequency of rabbit
drives. In addition, although my analysis of stable carbon isotopes from jackrabbit
bones suggests that garden hunting may have become more important during this
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period, it cannot be assumed that such garden hunting would necessarily favor the
capture of leporids over the capture of artiodactyls in a way that might confound my use
of artiodactyl relative abundance as an indicator of resource depression.

Because changes in climate cannot explain the decline in the abundance of
artiodactyls on the landscape that is apparent between the Early Pithouse period and the
beginning of the Three Circle phase?, the best explanation for it is that it was the result
of increased rates of harvest by human hunters. The question now becomes, “can the
decline in hunting efficiency that resulted from the depression of large mammal
resources during this period account for an increase in the importance of agriculture?”

As [ argued in the previous chapter, it appears that there were two periods
during which agriculture became more important in the Mimbres Valley. The first of
these is an interval that began at some point in the Early Pithouse period and that ended
at some point in the San Francisco phase. A larger percentage of residential sites were
located adjacent to the floodplain in the Georgetown phase than was the case in the
Early Pithouse period, and an even larger percentage were located in such settings
during the San Francisco phase. This suggests that people spent ever-increasing
amounts of time working in fields during these phases, and the results of my analysis of
carbon isotope ratios in jackrabbit bones are consistent with an expansion of fields
between the Georgetown and San Francisco phases. Changes in both the size of
grinding tools and in the relative abundances of different types of grinding tools

IMIMmcws.nhmuumummumuﬂnyowa
parts at Mattocks reflects a decline in artiodactyl sbundances caused by the severe drought that occurred
at the beginning of the Terminal Classic.
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indicate that people probably also spent more time grinding maize during the San
Francisco phase than had been the case during the Early Pithouse period.

The second increase in the importance of agriculture for which evidence exists
occurred during the Classic Mimbres phase. Substantial water control features were
built in this phase, which suggests that the amount of time that people spent working in
fields increased at some point between A.D. 1000 and 1130.

A decline in hunting efficiency can be ruled out as a cause of this later increase
in agricultural importance because there is no indication that such a decline occurred
during the Classic Mimbres phase, nor is there evidence that such a decline occurred
within any reasonable amount of time leading up this phase. It appears that hunting
efficiency had reached its lowest point at least 150 years or so prior to the increased
investment in field labor that is evidenced by the Classic phase agricultural features,
which is far too long a delay for the decline in hunting efficiency to have been relevant
on the daily or yearly time scales at which people in the Classic phase were likely to
have made decisions about subsistence activities (see Winterhalder and Goland 1997).

Because a decline in hunting efficiency cannot account for this increase in the
allocation of time to farming, the cause of this increase in the importance of agriculture
must be sought elsewhere. It is possible that it was the result of a decline in the
efficiency with which wild plant resources could be harvested, but I cannot test this
hypothesis in the present study because the methods to do so have yet to be developed.
It is also possible that people took the time to build and maintain specialized
agricultural features during the Classic Mimbres phase because these features increased



293

the efficiency of farming by substantially raising the yields that could be obtained from
it. As] discussed in Chapter 6, however, if Minnis’s (1985) arguments about the
cultivation of land of lesser productivity during the Classic phase are correct, then it
may be unlikely that overall agricultural efficiency increased during this period.

On the other hand, a decline in hunting efficiency cannot be ruled out as a cause
of the earlier increase in the importance of agriculture that occurred in the Mimbres
Valley between perhaps A.D. 400 and A.D. 800 or 850. In fact, this is exactly the
period during which hunting efficiency appears to have declined dramatically. The
increase in agricultural importance that is apparent during this span of time could thus
very well have been a response to large mammal resource depression and a decline in
hunting efficiency that began soon after the valley was first occupied by farmers.

Events during this span of time cannot be dated with sufficient resolution to
show whether the decline in hunting efficiency began before or after agriculture started
to become more important. Because of this, other lines of evidence must be brought
into consideration in order to more fully test the hypothesis that people devoted
increasing amounts of time to farming in response to resource depression and reduced
hunting efficiency. As I described in Chapter 3, evidence pertaining to the efficiency of
agricultural production is particularly important here: to be able to conclude that the
increased allocation of time to farming was the result of a decline in wild resource
foraging efficiency, there must be no indication that the amount of food obtained from
farming per unit of time spent on agricultural tasks increased during this period (see
also Boserup 1965:117-118).
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Any increase in the amount of time that is allocated to farming will necessarily
reduce the efficiency of farming unless agricultural yields are raised sufficiently to
offset the now higher labor costs. Figure 7.1 illustrates this in terms of the opportunity
cost model of time allocation that I presented in Figure 3.7 (the opportunity cost curve
has been left off of this figure for the sake of clarity). If the amount of caloric output
gained per unit of time allocated to agriculture displays diminishing marginal returns, as
the time allocation model reasonably assumes, and if the time input-caloric output curve
for agriculture remains unchanged, then any increase in the amount of time that is
devoted to agricultural tasks will necessarily reduce the efficiency of agriculture. The
efficiency of agriculture is given by the slope of a line that begins at the origin of the
graph and then passes through the point on the “benefits” curve corresponding to the
amount of time that is allocated to farming: if the benefits curve remains constant, an
increase in the amount of time spent farming will lower the slope of such a line.

The only way that such a reduction in agricultural efficiency will not occur is if
the benefits curve shifts upwards by an amount that is at least sufficient to maintain the
degree of efficiency that was achieved at the previous level of time allocation; such a
shift is represented by the higher of the two benefits curves in Figure 7.1. In other
words, whenever there is evidence that the amount of time spent on tasks related to
farming increased in some archaeological case, such an increase in the importance of
agriculture will necessarily indicate that the efficiency of agriculture declined unless
something happened at the same time that shifted the benefits curve for farming
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Benefits (Calories)

Figure 7.1. The effects on the efficiency of agriculture of an increase in the amount of
time allocated to farming (also see Figure 3.7). If a caloric “benefits” curve for
agriculture displays diminishing returns, then any increase in the amount of time spent
farming will result in reduced agricultural efficiency unless an improvement in
agricultural yields shifts the curve upwards by an amount that is sufficient to offset the
higher labor costs.

upwards. Such a shift would require an increase in the gross caloric yields that could
obtained from agriculture for any given amount of time devoted to it.

In the absence of any such upwards shift in the benefits curve for farming, there
is no reason why an efficiency-minded farmer should allocate an increased amount of
time to farming unless the efficiency of alternative subsistence activities declined,
perhaps due to resource depression caused ultimately by human population growth.
Thus, it is possible further to test the hypothesis that depression of large mammal
resources between the Early Pithouse period and the beginning of the Three Circle
phase led to the increase in the importance of agriculture that is evident in the Mimbres
Valley during this span of time by evaluating whether anything occurred here that might
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have greatly improved agricultural yields, thereby shifting the benefits curve for
farming upwards. If there is evidence that such a shift did occur, then it is possible that
the increase in agricultural importance was the result of improved agricultural
efficiency rather than reduced wild resource foraging efficiency. On the other hand, if
there is no evidence for any substantial increase in agricultural yields, then a reduction
in the efficiency with which wild resources were obtained could account for the
increase in the importance of agricuiture.

Unfortunately, it is not currently possible to determine whether agricultural
yields improved sufficiently between the Early Pithouse period and the beginning of the
Three Circle phase to offset the increase in the amount of time allocated to farming that
evidently occurred during this period. There are many factors that might have increased
the gross yields obtained by Mimbres Valley farmers, but at present only one of these
factors can be addressed empirically: the possibility that a change in climate improved
the productivity of farming. As I showed in Chapter 5, no long term changes in the
amount of precipitation that fell during the growing season are apparent in the Mimbres
Valley tree ring record between the Early Pithouse period and the San Francisco phase.

However, there are several additional factors that may have increased the yields
obtained from farming during this period, and the data necessary to evaluaie how these
variables might have changed over time in the Mimbres Valley are simply not available.
Despite the lack of data relating to these factors, though, there is a reason, which I
discuss below, to think that even if they did improve agricultural yields, the
improvement would not have been large enough to have made up for the increase in the
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amount of time spent on farming that is evident in the Mimbres archaeological record.
In other words, they may not have been sufficient to have made farming more efficient.

One of these factors is the potential development of technologies that increased
the productivity of agriculture: for example, water-conserving terraced field systems
that may have aliowed more plants to have been grown in a given area of land. No such
improvements in farming technologies are apparent in the Mimbres region prior to the
Classic Mimbres phase, but because early agricultural features may have been relatively
insubstantial to begin with, and because any traces of them may have been erased by
later, more imposing agricultural activities, the lack of evidence for such features during
earlier periods is probably not very meaningful. Changes in farming technologies might
have occurred early on in the period during which the Mimbres Valley was occupied by
farmers, but given the extent to which the landscape of the valley has been altered since
that time, it is uncertain that we will ever know if or when such changes occurred.

A second factor that may have increased the gross caloric yields obtained from
agriculture is “garden hunting”; as I described in Chapter 3, I consider this to be part of
“farming” rather than part of “hunting” because time spent pursuing animals
encountered in agricultural fields is likely to have been embedded within periods of
time spent performing other tasks in those fields. I pointed out that garden hunting
might have improved the benefits provided by agriculture relative to those provided by
hunting if animals were encountered less frequently in areas away from fields at the
same time that they were encountered more often within fields. My resource depression
analysis suggests that overall abundances of large mammals in the Mimbres Valley did
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decline between the Early Pithouse period and the San Francisco phase, and my analysis
of stable carbon isotopes in jackrabbit bones suggests that opportunities to capture these
smaller prey in agricultural fields became more common over this same period.

However, garden hunting would probably not have increased the absolute
efficiency of farming, as opposed simply to the efficiency of farming relative to the
efficiency of hunting, unless artiodactyls, which surely provided the highest post-
encounter retumn rates of any vertebrate prey in the Mimbres Valley, were also
encountered in agricultural fields with increasing frequency. The possibility that this
occurred cannot currently be addressed empirically, but analysis of carbon isotope ratios
in artiodactyl bones might allow this to be done in the future.

The final factor that may have improved agricuitural yields is the appearance of
new varieties of crops that provided more food per unit of land. As I have noted, Dichl
(1996:105; see also Adams 1999) has proposed that the appearance of Maiz de Ocho in
the Mogollon region sometime between A.D. 500 and 700 might have led to an increase
in the importance of agriculture. This variety of maize has large, floury kemels that
would likely have provided higher yields than could be obtained from flint varieties
with smaller kemnels, such as those that Diehl suggests were replaced by Maiz de Ocho.
In addition, because this soft-kernelled flour variety may have been easier to grind than
flint varieties (¢.g., Adams 1999), its appearance might have partially offset the increase
in the amount of time that people spent processing maize that is indicated by the
changes in grinding tool assemblages from the Mimbres Valley. This, of course, would
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have increased the efficiency of agriculture beyond the increase in efficiency that would
have resulted simply from higher yields.

However, it is by no means certain that Maiz de Ocho actually appeared in the
Mimbres area during the period between A.D. 500 and 700. To begin with, variety-
level identifications are not currently available for maize specimens from the Mimbres
Valley (Paul Minnis, personal communication, 1999). Thus, it remains unknown
whether Maiz de Ocho was ever grown in the valley, much less when it appeared if, in
fact, it did appear. In addition, uncertainties surround the appearance of this variety
elsewhere in the Mogollon region.

The evidence to which Diehl (1996:105) refers concerning the earliest Maiz de
Ocho in this region apparently comes from Tularosa Cave, which is located in the
Mogolion Highlands approximately 100 miles to the north of the Mimbres Valley.
Cutler (1952) analyzed the enormous assemblage of maize specimens from this site, and
he found that, whereas samples from excavation levels assigned to earlier periods
consisted mostly of 12-row cobs, 8-row cobs became common in levels assigned to the
Georgetown phase, and such cobs dominated samples from levels assigned to the San
Francisco phase (e.g., Cutler 1952:figure 173). Cutler does not explicitly identify the 8-
row cobs from Tularosa Cave as Maiz de Ocho, however, and he does not even describe
the kemels of these cobs in sufficient detail to determine whether they are particularly
floury’. In addition, because Tularosa Cave was excavated in 20 cm-thick arbitrary

kernel type evolve in concert: in cther words, the presence of 8 rows does not necessarily imply the
presence of floury kemels.
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levels (Rinaldo 1952:40-42), the attribution of samples from this site to phases should

probably be viewed with some caution. Thus, the maize remains from Tularosa Cave

do not provide a compelling basis upon which to conclude that Maiz de Ocho appeared
in the Mogollon region between A.D. 500 and 700.

On the other hand, there is some evidence to indicate that Maiz de Ocho may
have been present in the region well before this period. First, there are several
admittedly problematic radiocarbon dates available for this variety of maize from Bat
Cave in the Mogollon Highlands as well as from sites near Albuquerque, and these
dates suggest that Maiz de Ocho might have been present in New Mexico several
hundred years prior to A.D. 500 (e.g., Upham et al. 1987:411). Second, maize
specimens idertified as “proto-Maiz de Ocho” have been recovered from Tomillo
Shelter and Roller Skate Shelter near Las Cruces, and one of these has been directly
radiocarbon dated to 1225 B.C. +/- 240 (Upham et al 1987). Although the differences
between this variety and Maiz de Ocho proper have not been made entirely clear
(Adams 1994:293; see also Gallinat 1988; Upham ez al. 1988), the presence of “proto-
Maiz de Ocho” at Tomillo and Roller Skate Shelters, which are located no farther from
the Mimbres Valiey than is Tularosa Cave, suggests that even the earliest farmers in the
Mimbres region may have grown a relatively productive variety of maize.

At the very least, because maize specimens from Mimbres Valley archaeological
sites have yet to be analyzed in detail, it cannot presently be determined when any
important changes in the varieties of maize that were grown in the valley occurred, if
such changes occurred at all. In other words, until paleoethnobotanical analyses are
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conductedﬂmdocumentwhenmdhowdiemmmvidedbymaizemighthave
changed over time, the question of whether agriculture became more important in the
valley due to increases in the efficiency of farming cannot be fully resolved.

Although it is not currently possible empirically to evaluate whether agriculture
became more efficient in the Mimbres Valley due to certain factors that may have
improved farming yields, there is some reason to think that any increases in yields that
might have occurred would not have been sufficient to have raised the efficiency of
farming. It appears, of course, that increasing amounts of time were spent on activities
such as working in fields and grinding maize between the Early Pithouse period and the
San Francisco phase. As I discussed in Chapter 6, Barlow (1997) has shown in her
ethnographic and experimental study of traditional maize farming techniques that
variability in the amount of time spent on agricultural tasks is likely to have a much
greater impact on the efficiency of farming than is variability in the yields that it
provides. As she argues:

simply nominating factors that likely influenced expected harvest yields,

including changes in climate, the development of new technology, or even

higher-yielding varieties of corn, may be insufficient to explain transitions to

com farming (Barlow 1997:131).

Barlow’s results suggest that increases in the amount of time devoted to
agriculture will rarely raise its efficiency. In addition, she concludes that, because labor
costs will generally have a much greater effect on the return rates provided by farming
than will gross agricultural yields, the amount of time allocated to farming should, in
general, depend on the abundances of high-return wild resources much more than it
should depend on the gross yields obtained from agriculture (¢.g., Barlow 1997:7).
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Thus, the empirical evidence that is currently available from the Mimbres Valley
is consistent with the hypothesis that depression of large mammal resources led to the
intensification of agricultural production between the Early Pithouse period and the
beginning of the Three Circle phase. Although more work is necessary to fully evaluate
whether agricultural yields increased during this period, thereby raising the efficiency of
farming, the balance of the existing evidence suggests that agricultural efficiency
declined. If this is correct, then it is likely that the increased allocation of time to
farming that is apparent during this span of time was a response to a decline in the
efficiency with which individuals were able to harvest wild resources: if energetic
efficiency were at all relevant to people in the Mimbres Valley as a decision-making
currency, then they should not have devoted greater amounts of time to agriculture at
the expense of a decline in farming efficiency unless wild resource foraging efficiency
had declined to an even greater degree.

Conclusions

In this study, I have shown that the available archacofaunal evidence from the
Mimbres Valley supports the hypothesis that human predation reduced local
abundances of deer and pronghom between the Early Pithouse period and the beginning
of the Three Circle phase. I have also shown that existing evidence from the valley
suggests that people spent increasing amounts of time on activities associated with
agriculture during this same period. Taken together, these results are consistent with
the hypothesis that the increase in the importance of agriculture that occurred during
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this span of time was a response to depression of large mammal resources and the
resulting declines in hunting efficiency. A consideration of the likelihood that the
efficiency of agricultural production declined over this period further supports this
hypothesis.

To be sure, there are steps that could be taken in the future to evaluate these
hypotheses more completely: they are eminently testable, and the degree to which I am
able to test them at present is limited solely by the empirical data from the Mimbres
Valley that are currently available. Regarding my resource depression analysis, the
most problematic aspects of my results stem from the smail faunal samples that are
available for the early part of the Mimbres sequence. Few samples that date to the
Early Pithouse period through the San Francisco phase exist, and those that are
available are sufficiently small that it is not possible to control for such factors as
variability in taphonomic processes or changes in the frequency of rabbit drives as well
as this might be done. Larger faunal samples from this span of time and samples that
could be dated more precisely within it would be immensely valuable. Moreover, the
question of whether “garden hunting” of leporids and astiodactyls became more
common during this period could be addressed further through additional analyses of
stable carbon isotopes in the bones of both of these taxa.

Likewise, available data from the Mimbres Valley pertaining to increases in the
importance of agriculture during the crucial early period are also less than ideal. For
example, larger, more finely-dated samples of ground stone from the Early and Late
Pithouse periods would be useful for determining more precisely when the amount of
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time spent grinding corn increased. Measurements of carbon isotope ratios from a
much larger sample of human remains that spanned the entire Mimbres sequence would
also certainly be informative, or such measurements from the bones of non-human taxa
like leporids, artiodactyls and dogs might work instead.

Finally, a complete understanding of the causes of increases in the importance of
agriculture in the Mimbres Valley will never be possible until detailed morphological
analyses of the remains of domesticates, especially maize, are completed. Such
analyses should focus, in.particular,onvariabilityinmribmesthatmlikclytoaﬁ'ect
the caloric return rates provided by these resources and on how those attributes changed
over time. The development of methods that might allow determination of whether
resource depression occurred in the realm of wild plant foods would also provide a
critical counterpart to the analysis of vertebrate resource foraging efficiency that I have
presented here.

More generally, while most receat archacological research in the Mimbres
Valley has been directed at understanding events that happened during the Classic
Mimbres phase and the periods of time immediately before and after it, there is good
reason to think that the important developments that eventually resulted in the
phenomena that we observe in the Classic phase began considerably carlier. Diehl
(1996, 1997), for example, has argued that increases in the importance of agriculture
occurred well before A.D. 1000 throughout the Mogollon region, and my results show
that this is very likely to have been the case in the Mimbres Valley specifically. I am
certain that if more effort were devoted towards excavating archacological deposits in
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the valley that dated to the Early Pithouse period through the San Francisco phase, our
understanding of long-term economic changes in this area would improve dramatically.

Taking into account the problems that may exist with the available data from the
Mimbres Valley, however, these data are remarkably consistent in showing an increase
in the importance of agriculture, as well as a dramatic decline in the efficiency with
which wild vertebrate resources could be obtained, between perhaps A.D. 400 and A.D.
800 or 850. In tum, that both of these changes occurred during the same period of time
strongly suggests that declines in hunting efficiency due to human predation on large
mammals resulted in an increased allocation of time to agricultural food production.

The basic ideas that I have addressed in this study are by no means new; in fact,
they have been around in some form for decades (¢.g., Boserup 1965; Day 1953). Only
recently, however, have archaeologists begun rigorously to test the idea that past
peoples might have had significant impacts on local populations of large-bodied
vertebrates (e.g., Broughton 1994a, 1994b, 1997, 1999; Hildebrandt and Jones 1992;
Janetski 1997; Szuter and Bayham 1989). I hope that my analysis of faunal
assemblages from the Mimbres Valley has made an important contribution to this line
of research by providing an additional archaeological test for the occurrence of resource
depression, as well as by offering improvements to the theoretical and methodological
foundation of zooarchaeological resource depression studies.

The idea that declines in the returns provided by wild resources may have led to
increases in the importance of agriculture has received a great deal more attention from
archaeologists working in arid western North America (e.g., Barlow 1997; Diehl 1996;
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papers in Fish and Fish 1984; Glassow 1980; Larson 1996), but direct empirical tests of
this idea have not previously been performed. 1 hope that my analysis of the
development of agriculture in the Mimbres Valley has advanced our understanding of
this topic by providing such a test and by employing an explicit theoretical framework
with which to conduct it. To the extent that this test has been successful, it offers a
perhaps uniquely documented example of people structuring their own natural
environment in a manner that led to major changes in the ways that they lived.
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Appendix A. Further Details of the Central Place Forager Prey Choice Mode!

On page 44 of the text, I pointed out that the highest delivery rate that is
obtainable for a large prey type (R*) can be illustrated graphically, as is done in Figure
3.2, by a line beginning at the origin of the energy-time graph that is tangential to the
processing function of the prey type; I also noted that this line gives the optimal amount
of processing time for the prey type (p*). Here, I show mathematically that the highest
obtainable delivery rate will occur when an item of large prey type i is processed for p*;
units of time. [ also show that, as search and transport time increases, the highest
delivery rate that can be obtained from such a prey type will necessarily decrease, and
the optimal amount of processing time for it will necessarily increase.

The delivery rate for a large prey type i can be expressed by the equation

R:=E{p)/'T; (eq. A1)
(see pages 34-35 for variable definitions). R; will be maximized in relation to p;, of
course, when the first derivative of R; relative to p; equals zero. R; can be differentiated

&[ ,-is‘@ﬂ-a@o.

% = (0. A2)
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Because equation A2 transforms to

d
—E(p))
dp 9 _Ep) (eq. A3)

dpi T i

the first derivative of R; will equal zero when

d E(p) (
—_— = — €q. A4)
> Elp)=—+
In other words, R; will be maximized at the value of p; for which the slope of the

processing function (%Et(pc)) is the same as the slope of the delivery rate (&T(p:)).

Assuming that the processing function takes the shape of a diminishing returns curve,
this will only occur at the point at which the line representing the delivery rate is
tangential to the processing function. I designate the amount of processing time at
which this point occurs as p*;, and I designate the delivery rate that is obtained by
processing for this amount of time as R*;, which equals E{p*)/T*;, where T*;=c; + p*
(see equations 2 and 3 on page 45).

Because the variable c; is the sum of search and transport time plus handling
time, any increase in search and transport time will make T*; larger, which will reduce
the value of R®;. In other words, all else being equal, an increase in search and handling
time will reduce the highest delivery rate that can be obtained from a prey type. As the
highest obtainable delivery rate declines due to such an increase in search and transport
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time, the value of p®; will increase because the point at which the slope of E{p;) equals
the delivery rate will now occur after a greater amount of processing time. Such an
increase in p*; will raise the value of T%; beyond the amount by which the increase in
search and transport time raises it, but there will nonetheless be a point at which the
slope of the processing function equals the slope of the delivery rate.

In Chapter 3, to keep my presentation of the model simple, I made the
unrealistic assumption that only one unit of a small prey type (i.e., a prey type for which
m; < Lug) would be harvested per foraging trip. It is quite possible, however, that a
forager might harvest many units of a small prey type before returning home'. Here, I
explore the consequences of allowing for the harvest of multiple small prey items that
are encountered sequentially, and I show that relaxing my assumption of single-item
harvest has no effect on the substantive predictions that I derive from my model.

Figure A.1 depicts four different energetic gain functions that might be obtained
from items of small prey types that are encountered and harvested sequentially. The
simplest of these gain functions is the one designated as “A”, which illustrates a
situation in which prey items are encountered at a constant rate: it takes just as much
time to encounter the second prey item afier the first one is encountered as itdoesto
encounter the first prey item after leaving home, and so on. The delivery rate that can

be obtained from such a prey type remains the same no matter how many individual

‘mmlmu&mgMcmmomMmmmﬂm&rwhchmdmdmm
are encountered sequentially during a foraging trip. If multiple individuals of a small-package resource
are encountered and harvested simultancously, then the relevant prey item is the entire group of harvested
Mst(&&,MMndSMl%ndemmem.m
“small” or “large” prey types depending on whether their total weight is less than or greater than L., (see
also footnote 8 on page 40 of Chapter 3).
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Time

Figure A.1. Four different energetic gain functions that are possible for small prey
types for which individual items are encountered sequentially.

Time .

Figure A.2. Maximum delivery rates provided by “patches” of two sequentially-
harvested small prey types for two different L. values.
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items are harvested, and in such a case an efficiency-minded forager should continue to
harvest prey items until a load of size L is obtained”.

Gain function “B” reflects a slightly more complex situation in which it takes
longer to encounter the second prey item after harvesting the first one than it takes to
encounter the first prey item after leaving home, and search time then continues to
increase after each subsequent prey item is encountered. This might occur, for example,
if a prey type exhibited depression during a foraging trip. The highest possible delivery
rate that can be provided by a resource of this sort will be obtained when a forager
returns home after harvesting the first prey item that is encountered: because time
between encounters will increase with each consecutive item that is harvested, the rate
of energy delivery to the central place will decline with each additional item’.

Gain function “C” illustrates a yet more complex situation. Here, the first prey
item that is encountered would provide a relatively low delivery rate due to a relatively
high amount of search and transport time. Once the first prey item is encountered,

however, subsequent prey items are encountered very quickly, such that the rate of

zAsldmcril:eslmﬂly,ifprocessingmchpi'eyiuemsintheﬁeldinctelsesthemilityofthcIoadtlntis
carried home, then the most efficient strategy would actually be to harvest a larger number of individual
prey items than this and then to process them until a load of size L., is obtained.

’ This scenario raises the issue of the “rate controversy” in foraging theory (e.g., Stephens and Krebs
l%:&ﬁmmyimmmdmﬂduoﬁdeﬁeﬁcbeudcﬁvuym,hnkmiﬂndnmﬁde
an insufficient amount of food to sustain a forager until his or her next foraging trip. I do not explore this
matter in detail here because it has been addressed elsewhere, but I do note that it may not always be
appropriate to assume that foragers will behave in a strictly “rate-maximizing” way if there is & minimum
energetic requirement that cannot be met by individual units of a prey type that comes in very small
packages. However, this issue may not be problematic for the Mimbres Valley case that I consider in this
sizable: if only a single individual of a leporid species were harvested on a foraging trip, this would
probably be enough to feed a person for a day or so.
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energy delivery to the central place will continue to increase as more items are
harvested. This sort of situation might occur, for example, if items of a prey type were
distributed “patchily™: if a resource patch were located far from the central place, then
the delivery rate provided by the first item harvested within that patch would be fairly
low, but if prey were very dense in the patch, the delivery rate might increase rapidly as
additional items are harvested.

In a case like this, an efficiency-minded forager should harvest prey items until a
load of size L is obtained, just as that forager should do with a prey type of the sort
illustrated by gain function “A” in Figure A.1. Unlike the situation involving gain
function “A”, however, the maximum delivery rate that can be provided by a prey type
with a gain function like function “C” will vary depending on the size of Lng. This is
shown in Figure A.2: if a load of size L. is obtained after four units of this prey type
are harvested (as is the case with “L., 17), then the highest delivery rate that can be
obtained (delivery rate “a”) will be lower than the delivery rate that could be obtained if
a forager were able to transport eight units of this prey type (as is the case with “L g 27,
which results in delivery rate “b”). '

Finally, gain function “D” in Figure A.1 reflects a prey type that is similar to the
one illustrated by function “C”, except that time between encounters begins to increase
following the initial reduction in between-encounter search time. This would occur if a
distant resource patch began to display depression at some point after it was entered. In
a case like this, as with a prey type of the sort illustrated by gain function “C”, both the
number of prey items that should be harvested and the maximum energetic delivery rate
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that can be obtained will depend on where the load size L. falls along the gain
function (see Figure A.2). If a load of size L, Were produced before the point at
which depression began to occur (i.e., “Lua 17), then a delivery rate-maximizing
forager should harvest the number of prey items that result in a load of this size (thereby
obtaining delivery rate “a”). However, if a load of size L Were not produced until
after depression began (i.¢., “Lux 2”), then the highest possible delivery rate might be
obtained by stopping at some point before a load of this size was reached: in Figure A.2,
the delivery rate that would be obtained by harvesting six items of such a prey type
(delivery rate “c”) is higher than the delivery rate that would be obtained by harvesting
eight items of it (the number at which a load of size “Lng 2” is produced).

A rate-maximizing forager need not stop harvesting items of a small prey type
once a load of size Ly is obtained. Consider a load of size L, that consists of several
items of a small vertebrate prey type. If body parts of low caloric utility are removed
from each individual animal within that load, then the utility of that load per unit weight
will increase, and because the weight of the load will now fall below Lo, a forager
may be able to capture additional animals, process them, and add them to the load
before returning home. Thus, it is possible that post-handling “processing” time might
increase the utility of a load of multiple individuals of a small prey type similar to the
manner in which it can increase the utility of a large prey type, which I described in
Chapter 3. I do not attempt to model such a situation explicitly here; rather, I simply
point out that for many small-bodied vertebrate prey, there should exist a unique
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combination of number of individuals harvested and amount of processing time per
individmlthatprovidesthehighestpossiblemeofenergydeliverytoaoenmlplwe.

Incorporating this consideration of the sequential harvest of items of a small
prey type into the model that I presented in Chapter 3 makes this model more realistic.
It does not, however, raise any problems in regard to the predictions that I derived from
the model concerning the changes in prey selection that should result from depression
of a large-bodied resource. For any small prey type that is characterized by an average
weight in relation to the value of L, a processing function (for a group of prey items),
and a given distribution on the landscape, there will be an average highest possible rate
of energy delivery to a central place (R*). If the average highest delivery rate that can
be obtained from a larger bodied prey type is initially higher than the one that can be
obtained from a small prey type, and if the average highest delivery rate provided by the
large prey type then begins to decline, perhaps due to long-term resource depression,
there will come a point at which the average highest delivery rate for the large prey type
falls below the one for the small prey type, and at this point a delivery rate-maximizing
forager should begin to target the smaller prey type.



341

Appeadix B. Provenience Databases for Archacofaunal Samples

This appendix presents provenience and recovery method data for each field
specimen bag that contains faunal material from Old Town (Table B.1), Galaz (Table
B.2), Mattocks (Table B.3), and McAnally (Tabie B.4). The first column in the table
for each site contains a unique identifying number for each bag in the collection from
that site. The bags in the Old Town collection were given unique lot numbers by the
excavators of this site. For the Mimbres Foundation sites, each bag was labeled by the
site excavators with the unit-level-locus designation of the provenience from which the
material in that bag was recovered (see Anyon and LeBlanc 1984 or Nelson and
LeBlanc 1986 for a discussion of the provenience recording system that was employed
by the Mimbres Foundation). More than one faunal bag was recovered from many
proveniences at the Mimbres Foundation sites, and I added a “bag number” to the bags
from such proveniences so that each one could be uniquely identified.

The second column in each table, Iabeled “Use™, indicates whether a given lot
was included in the analyses that [ presented in Chapter 5. An “x” indicates that a lot is
from a provenience that meets the criteria that I established for the inclusion of
materials in my analyses, and which was thus included in these analyses. An asterisk
(“*”) indicates that a bag met my criteria for inclusion but contained no identifiable
artiodactyl or leporid specimens.

The remaining columns in these tables differ between Old Town and the
Mimbres Foundation sites in accordance with the kind of information that was available
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to me from each research project. The third column in the Old Town table (Table B.1)
contains a “Provenience Code” that I assigned to lots in order to facilitate sorting them
in a computer spreadsheet. The first letter in these codes indicates the area of the site
from which a lot comes, and this is followed by characters indicating the excavation
unit. The codes for some lots contain a third component, which indicates the numbered
room or extramural feature from which a lot was recovered. The entries in Table B.1
are sorted first by area, then by excavation unit, then by year of excavation, then by
feature number or room number (or lack thereof), and finally by lot number.

The fourth column in the Old Town table indicates the analytic units to which
lots were assigned. Most of these analytic units are based on information supplied to
me by Darrell Creel, though some of them are based on my own interpretations of
provenience data. The analytic units for the rooms in Area B are presented as codes, the
meaning of which can be found in Lucas (1996). The analytic units for the lots
recovered from Area A, Unit 22 in 1996 are listed as codes that are similar to those
given for the Area B rooms. The fifth column in this table indicates the date of
excavation, and this is followed by columns for area, unit, room number and feature
number, and then by a column that presents additional provenience data.

The column headed “Screen” gives the method by which the material in each lot
was recovered, coded as follows: “no” = not screened, “4™ = 1/4” screen, “8” = 1/8”
screen, “sm” = 1/16” or window screen, “water” = water screened, “flot” = flotation,
and “?” = recovery method unknown. The final column, headed “Dist.”, indicates
whether a lot comes from a context that is described either in this table or in a yearly
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Old Town status report as being disturbed, most often as the result of pothunting. Lots
that are not indicated as being from disturbed contexts should not be assumed
necessarily to come from undisturbed contexts: they may simply be from contexts that
have not been described in great detail.

Entries in the tables for the Mimbres Foundation sites are sorted first by
excavation unit, then by locus, then by level, then by bag number. Two “Analytic Unit”
columns are provided in the table for Galaz (Table B.2). The first of these (“Analytic
Unit 1) contains the coded analytic unit designation that I obtained for each
provenience at this site from records held in the collections of the Maxwell Museum of
Anthropology at the University of New Mexico. Additional records in these collections
correlate Galaz proveniences to the analytic unit designations used in Anyon and
LeBlanc (1984), which are provided in the column headed “A. U. 2”. The entries in the
“Context” column are basically a translation of the codes presented in the “Analytic
Unit 1” column', occasionally supplemented by additional information that I obtained
from the Galaz field notes, which I examined at the Maxwell Museum.

1 also obtained recovery method information for each provenience at Galaz from
the field notes for this site, and this information is given in the “Screen” column using
codes that are identical to those used for Old Town. For many of the proveniences at
the Mimbres Foundation sites that I use, screening information is given only as a
percentage of the deposits from a provenience that was screened (e.g., “100%"), and the

' The numbers in these codes refer 10 depositional context types, which are presented in the “Context”
column. Lower-case letters refer to different structures or occupation surfaces found within an
excavation unit. Upper-case letters provide an age estimate for a deposit: “L” = Late Pithouse, “C™ =
Classic Mimbres, “A” = Animas (or Black Mountain), “U™ = unknown.
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mesh size of the screen that was used is not explicitly indicated. I am informed,
however, that it is safe to assume that 1/4” screen was used in these cases (Patricia
Gilman, personal communication, 2001). For some proveniences, both a screen size
mdapemmmgeofthedepositsﬁutwasscteenedmgiven;lpmvided:epueennge
only if it is less than 100%.

The column headed “Collection” in the tables for the Mimbres Foundation sites
indicates the institution that held a given field specimen bag immediately before I
received these materials on loan. All of the materials from the Mimbres Foundation
excavations were supposed to have been curated at the Maxwell Museum. However,
approximately half of the faunal material from all Mimbres Foundation sites was still
located at the Los Angeles County Museum of Natural History, where it was originally
analyzed, when I first attempted to obtain it. Because the material that was still held by
the L.A. County Museum has not yet been accessioned into the Maxwell Museum, |
have kept the materials that I received from each institution physically separate. The
entries in the “Collection” column thus indicate whether a bag can be found in the
boxes of material that I obtained from the L.A. County Museum (“LACMNH") or
whether it can be found in the boxes that came originally from the Maxwell.

The table for Mattocks (Table B.3) is similar to the table for Galaz. The
“Analytic Unit 1” column contains coded analytic units that were provided to me by
Patricia Gilman, and these codes are translated in the “Context” column. The “Analytic
Unit 2” column contains the analytic units to which I assigned proveniences for
purposes of the ceramic analyses that I presented in Chapter 4; these are the analytic
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unit designations for which sherd counts are provided in Gilman and LeBlanc (nd.).
The data presented in the “Context” column are occasionally supplemented by
information that I obtained from the Mattocks field notes, copies of which are held at
the Maxwell Museum. [ also obtained recovery method information from these field
notes, and this is given in the “Screen” column.

Finally, the table for McAnally (Table B.4) contains information on depositional
context and recovery method that I obtained from Arthur (1994:tables 1, 2, 4 and 5).
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 1 of
24).
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 2 of
24).
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 3 of
24).
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Table B.1. Provenience data for Old Town lots that contain faunal materisl (page 4 of
24).
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 5 of
24).
| Prov.
1488 AGS R A 6 8 4
1 v lxmv A lo 1. e
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 6 of
24).
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 7 of
24).
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 8 of
24).
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 9 of
24).
— " ZR16 TINe A |2 |1
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 10 of
29).

Prov. |
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0 A2 N8 |A 2 NBS3.28 W1019.61. E vunch, S thind, 99.6244
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3408 A THNEAT A N 980.93 W 1028.98 Lovel 4
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 11 of

24).
[Use Prov. I
8 A3 2487 A |31 UST FAGTFAGS: NBT2.42 W1020.47 Lavel |4
i 1
1 A3 ! 1287_ 1A 1 UStekd: NET0.24 W1028.98 Lavel 1 4
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3788 A 88T 1A NSSB.93 Wi Lovel 4U3Te 4
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A3 BINT_ A NOT0.53 W1025.98 Lovel 1 31T e
3787 A3 mAT_IA 'mn WI025.98 Leval 1 USTF 4 ]
A3 IRT_A NS70.83 W1025.08 Lovel 2 USY! 4 1
3784 Al AT A NDT0.83 W1025.98 Lavel 3 U3Yf r
A3 1eNAT__|A ND70.83 W1025.88 Lovel 4 U3YF 4
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 12 of
24).
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 13 of
24).

Pvov. Cade Aren
unicnown A32 1087 0ag euye it 6 3448, but cooningias e
: wong (ssys W. 1000 - should be W. 1014)
8 <) O M ] TN99.007 W1008 888, LEVEL | .
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 14 of

24).
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 15 of
24).
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 16 of
24).
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 17 of
24).
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 18 of

24).
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 19 of
24).
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 20 of
24).
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2008 | [B21-R0B__.C TR0 [NE quad. ool il et of N wall 4
2048 T B21-M00__IC 112 I Swl of 811, Lovei 2 s
250 ' 18-21M00__IC N 112 [ Loves 3 )
2515 . [B21A08 IC O W) N |12 SE well ol sone 0
2548 IS21-R00__ | erene_(8 11120 (6240511 |Feshae §12088-11 (post hole) 4
)8 B 21-R0 16208418 N__ (12 | {.'Mm_ll 4
583_ix__(B-21RO0 A /21, 8 w2 | SW quad, lovel just sbove foor N
. [ T N —
2002 iB-21-R08 A V220410 N 1128 Fioor 4
o877 | S2%R00 A T Y 'O_ ; [ Ramovel of floor near inbusive SE 811 4
| ! ‘ ) oM
982 HR00___8 : 8 l L’_ILLTQQLM 4
2214 1x__ 821N ) 148 3 N1083 Lovel 1 4
284 IB21R c . EEEF; N1083 Lovei 2 4
2304 | (B2 R i A 8 2 Tnot in orignet dulReee: 1X? Wt Dt Ievel 2, 4
| : } ! ; removel of wall fall, room 811
2325  e2RTY | Ty 21 1 imnmummu N
i | : ; |comer, iovel 3 !
3 ! ®21R1TC 6 21 |11 {N1084.544 W 944.843, Elvation: 101985 |0
1370 2111 c 21 I Conwol unit slong € wall, 8 sbove waill R |4
1 E:-& C " 4
M02_. 821 3 no
03y | t:.m C 1 4}‘—
2408 . (21 C 1 1o
Pm« C 3 D
2425 BAR C e
12446 #:m C 1 r
o TR A 4
: 18211 A T
M0 B2 A o
510_| hza C E
513 [B21A1 3 4
22 BN A r
2583 [x [B21A11_ 18 4
2981 B2 c 4
~5, MR E s
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 21 of
24).

!
:
b
|
r
t

- % C
A2 2 18 I 4
[ ] 2404 _|B 1 4
A2 Vave 18 1 4
8 2484 0 X 4
8 |G348e |8 1t |9 4
A V2R |8 119 no_
A2 [ 73R X [ 4
A3 V240¢ |8 LT 4
A2 jm ll 2 11 4
N .
0 B-21-R¢ 1AY O T
12641 L_ H-R ﬂ [] 1
840 ix B3R 8 [] 1
19983 ix 8 M
. E_ 8 x 1
2074 18 , 1
200) (x B [] 1 1
T (X 8 1 3
3
|4 18-21-R1 [ 811584 |8 21 113
e cw i ! (T
; ' i
1084 lc-14 | im c 1 Extavior exavation € of € wall of Room C2, |4
; i t ] Lovel 2
j20e2 C-14 ] RS € 'ia Trench &, cutside Wwel of Room 2[4
1708 C-14R0% ' C 113 x
1811 C-14-RO1 2303 |C 4 |1 4
1012 ! C-14-R01 |62 |C 14 4
1008 C-14-R01 162483 |C 4 4
1006 ' C-1480 162483 _|C 14 [
1087 C-14-R0 2483 C 4 4
1008 C-14-R0 [m C 4 4
1002 C-14-R01 102848 |C 4 4
1004 C-14-R0 |m C 14 r
; )
108 | C-14R01 | 62883 |C " |1 | (ongnally 4
P ! ! dusignated es "SI batwaen wall fall ang
C R, WA [© [ |t - !m!-!m!!!w-- 0
i | ! : betwesn upper fgor and floor 2 (ned
| ! ; Ehatt
1900 | C-14R01 162088 C i |1 Ivuumm-'. 14
; H I“Eimn
1902 C-14-R01 . ¥ IC 14 Disturbed 1 fom W helt 4 X
1904 C-14-R01 e303 IC__ 14 S hom W hef 4 E-
1908 C-14-R01 v2em |C 4 'Wall fall (originally dasignsted as "8 ebove |4
} ! Floor 1%), SW comer
1928 ° C-14R0 A3 IC i C1-) PR . SE comer 4
1929 T~ [C-14R0 T8 |C 14 C1-1 [ 1] Jom _
1931 C1aR0t | MWAS _|IC 4 C14 Fesre am
1934 C-14-R01 723 __iIC_ [ |1 Fill slong wall betesan reome C and C2 14
1096 C-16-R0Y | s C 14 |1 Fill undar Festure C1-2 and N of Fashure C1{4
} . 1
1944 (C4R01 30 C 16 01 Prabably roof fall (onginally designaied ss |4
; i ! i 5 between 158 (upper) e 2nd flcore”)
e (el =
: ; i 1
t B H
1849 | [C14R01 | 172R8 [C |14
i L
1961 | [C-1e-RO1 M IC 14
1984 C-1eR01 ! WB__|C 114 Ix
187 | Clam0t TR [C |14
1981 C-14R01 - /a8 _IC 14
1000 C-14-R01 A |C 4
C-14-RiH1 7283 IC 4
;C-14-R0t 7288 |C 14
I-375. 0 14
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 22 of
24).

Prov.Codp |AmpiyticUnkt | ' [
2021 C-16-R01 AN IC v Wesll 4
C-14R01__ | 7R |C_ |14 C1-% fain vassel om
1741 C-16-R02 s [C 14 Lovel 1, Seclion A 4
17m3 C-14-R02 NI (C “ |2 Lovel 2, Section A (originel surlscs D well |4
- i)
1787 C-14-R02 Y2 |C 14 |veall a8 Secsion C "
1796 r C14-R02 @28 |C 4 | Saction 8, originel surtece 1 wel it *'T
1800 C-14-R02 /2383 |C 4 Wall a8, SecionC 4
1638 C-14-R02 2483 _IC Y) Section 8, well ol lin ol
1062 C-14-R02 'm C 14 Saction C, wall feli-bag isbeled saclion 8 |4
1888 C1eR02 248 |C_ e TEaanor erowion ETE wall Lovel V|4
1860 C-14-R02 /2083 IC 4 Extavior sxsvetion E of E wall 8 [l
1908 CeR2 | Y [C | Extarior empvetion € of € well of Room C2, [4
! |Lovel 3
1919 {C-14-R02 , /63043 iC 14 |2 S hatt of Room C2, fioor commt (rooffall |4
: an foor in this room)
C-14-R02 123 C 14 N haif of Room C2. Saor contant 4
192¢ | C-14-R02 728 |C [7) ;nuumg floor contt L
1957 C-14-R02 7883 C 14 C2-8 Posthote il 4
1980 | C-14-R02 788 [C 1 E was balk, NE comer of 8 1/2 of room, on |4
: : ! ! floor
w7 1 icem02 | 1703 [C 14 |2 N haf, upper foor adobs and il betwesn |4
| ! H and iower ficor
1979 C-16-R02 | 7R3 C 4 C2-12 [] L)
1982 | C-1eR02 | 708 IC 4 C2-14 M" 4
1984 C-1&R02 | MR IC 14 X ] Jom x
1902 Ix C-14R02 |IRmC2fcorfes. 70003 C 4 C248 (] 4
1904 x C-14-R02 RmC2fioorfes. (703 C 4 C2-48 (] 4
1908 ix C-14R02 'RmC2floorfen |73 C 14 c2-11 Fill 4
2000 | C-16-R02 7R3 C 14 C2-13 |FI_(eubfioor pit - dBNg UnCEnBin} 4
2024 Ci1eR02 M3 IC 14 [~X {_@_&QL 4
- W % 14 Iﬁmﬂ" B 4
2030 C-14r02 | MRS IC  |1a 1 below lower fioor, N haif of room 4
t .
! C-14-R02 | A3 |C "’ 2 Balk ot N700 W1122: probably well i, roof |4 x
P i ' combined
I iCweR02 s [C e |2 i below lower floor, 8 comer of com |4
H i ! }
2041 | IC-14R02 !1“ (3 " 2 FHl Delow Iower ficor, S halt of room 4
XY ) AR ¢ e |3 r 1
2080 C-14-R02 70083 |IC 14 12 4
11732 C-18 SNEAY |C 18 4
1748 X1 : AeRs IC__[18 r
a7 iC18 lenem3 _|C_ |18 r
1748 -r C-18 . 6N |C 18 4
1754 C-18 ! anems |C 15 4
1757 . _ic18 Citl I r
1758 C-15 T N3 |C |18 r
164 IC15 ; N7 € 118 r
’]7‘! C-18 H N7 _iC 18 4
1780 C-18 | NAA3 IC 18 NSTS W1128. dishstied i 8 x
1797 C-18 L (=7 I(¢ 18 Lovel 1 of txim .08-81.04] 4
1708 ' C-18 : 233 |C [ Lovel 1 of Ixim .08-91.08) 4
1808 C-18 283 _IC__1e 1NW ] r
11814 C-18 ! 23 IC 18 Lovel 2 of net unkt {91.06-01.02) 4
1820 C- ; G238 [C 1 Img- 4
162 C- | A8 IC 18 | W quad I8 4
12 | C-18 24 I L] : Lovel 3 of taet unit (91.02-80. 4
13 C-16 ' IM C L] NETS W1125, il over rock lsyer shove -
: i |enposed bune _
199 C-18 25 |C L] |l betow rock layer in ME quad (9098-) |4
1948 C-18 ! 02083 IC 16 Dishuted i [ x
1970 C-18 i Im C " 10-18 am below shend concantalion N ol [am
: ! : ; afohe wall, NW quad of unit; 1 buchet of
' : iwindow ecreen 8
1973 | C-18 63083 |C "% e 4
e l(:-‘0 [ 1 * 4
| ! what s pit s~ feshe?]
1000 1C-18 [ ] L NE] Adohe wall bioche 4
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 23 of
24).

CF0 | AR [C (38 | |01 [Festwe (201, W Bedomk | s 1
C-25F21 TAR4__|C__ |28 ICNE__ [Femam® e
C25.F21 Re__IC__ (28 1C21.12 [Fesam @ 4
C-25.F21 ame Jc |5 C21-12 | Sonas fom the scresning of B fom am
i Festwe C21-12
C-23R10 //3me IC 125110 _|C104__ [Fese 4
C-25-R10 lm C |10 SW qued, on floor 4
C-25-R10 234 |C 28 110 W quad, surfece B floor 4
C-25-R10 {@/27TR4 :C |zs_ 110 W quad, eurfaos t floor 4
C-28R10 W2 IC |28 |10 NW quad, on floor 4
C26-R10 2 iC 128 110 NW qued. fioor end below 1 bassock r
C25R10 AL IC [28 [0 W haif of C10, floor © bedrck 4
C-26-R10 ™Mme |C 23 110 C10-1 Bone fugment in 4 piscas fom Feshse |0
C10-1
(X3 @308 [C [ NTS4.013 W1118.290 (2X1.5) SEcomer, |4
Lovel 1, Elavetion: $4.433.84.350
c® THA4__C__ 18 Test sves just N of C11/C13 4
c» Iwu c |8 NTS4.013 Wi119.280, SE comer, Lovel 3 |4
C-8F12 V284 IC__ 28 C12 ¢ 4
C-28-F12 284 _[C__ 28 c12 r
C-28-F13 c 1 c12 r
C-28-F14 3084 'C |8 C14 r
C-28-F18 M24__C___[28 c18 4
C-28F18 WA IC__ |28 c18 4
C-28.F18 MA4_IC 128 c18 N
X ¥ T 28R4 [C |28 1 e
CBRT | 24 [C (28 (1 e
] w6 B |1 0
i vame o @ 1 r]
e I B[N 0
ITAe_|C |2 C11-14 4
ThRa |C la N
i !
! &30Me_[C 128 |13 4
! i30Me IC 128 |13 4
y Tmma|C |2 |13 N
e IC (28 |13 T T
1 i
i 7584 C 2 |13 I
! s i
Y30 r2Ra|C % |7 |NT36.820 Wi118.833, Lovel 4, Fesre 0 14
ame _c__ 17 [NIRO Wi127, suriece 1 bedvock r
e IC__ 127 NISS W1125, Laves 1 Y
: Ame__IC 'z NSO W1, O beock |4
|Avem O:3-3 () Tost PRS?, balow o LY ones 1482) (4
'
Ares D:1-3 ‘&N4e_ID Tent P81, bolow o, L2 4
Arse 0:1-3 e Io TestPRA. bolowcif L3 (oredw |4
! some zone
Ares D213 &S0 (D Test PR @1, botow o, L4 BeweT8.10- |4
i 7698 _(aone 3, w/ scome sone &)
1 6208 |0 Tost PR A1, balow ol LS; BveT586- |4
! 7500 (one 4)
Aren 08 vz |0 Test PR, belowcif; L9; Blowe7836- ¢
} 75.20 Egimnﬂ
Aren D:6 @249 (D Tt PROY, Delow il ; L9 ; EoveT78.35 - |watr
i H 7520 wl SOMe NS
Ara O$ jvasee o | ;:.nm . belowcl®; L10; BeveT8.20- [no
O W) 7
7080 o
‘W0 ID | 7 |
Aoen D1 s b D
Aseg D1 O M)
Ir=—1-:E Il .
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Table B.1. Provenience data for Old Town lots that contain faunal material (page 24 of
24).

|Prav. |
Aseg 0:1-) 1888 D 3
DX A D1 48 |D E:)
b33 Ares D9 aneme D 3
033 Aree O:4 eeNs D 33
0-33 A D4 81888 D |33
1033 Ases D4 61888 |D 33
4000 AO1C-R80 VIRT |A 1 ASD-1
4032 A-01C-RB0 W27 A 1 AS0-2
P
4007 AOIC-NB1 AT A1 AS1-1
4429 A2 il A |2 s
8430 AT enme A |22 Ea
4370 A-22-F8 Fea ABY i N8 |A 2 8
800 AZRY —mome_ (A |2 7
4708 AR imm-- 77V ‘A 2 In -1
429 i A~M2RTV 708 A 2 mmmmu. Post Hole under ATY
|
A 2 _In 711 1-100'. NBR2 1023 8
A N 402 n'nn\mmzn.aunur-n
A -] !mmm Lovel 20
f A 2 54 ]mmm Lovel 11, Fasure @ (aeh & II
; charcosl)
A 2 54 NG99 W1027, Lovel 13, Fastre (dm[u
. .
! A 2 L) NSI2.79 W1029.225, Level 11 east, flot
[FammpATOM
LYNE ] Fosture ASY SW FIL, N 987.0, Wi024.15 [t
; : Lovel 5
A 116 : SubUnit C ; Looces Fil WetWed |7 x
A 1 T? H Sub-UnitC ;. Room 7 ; Dishurdied Fi ; no x
From Sone Only Soeaning ___
A 2 [Ae Control unit, NOT.S80MW01R.728 4
801m © $8.001m), Lavel 3
A a2 A {SE Quad etsneion ; To uncover south ot |4
nm; & showel F
A 2 N 1M884.15 W1023.71, Suriace ©© Roof Fell 14
A I M0 1NBT1.93 W1027.91 Lovel 2 4
A |31 A no
A m 0
A 4
A 4
A 4
A 4
4
8 4
8 4
] al ino
B " no
c B C21-12 _ [Muman bone, besd. pigment fom Festas |no
C21-12
C F] Looes i fom wall no
c 28 |1 ‘mmunwhismmu n
e 1
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Table B.2. Provenience data for Galaz lots that contain faunal material (page 1 of 6).

|m Use |Analytic Unit1 |A. U.2 |Context Screen |Collection
1-1-1 X {1LC E ] 4 Maxwell
1-2-1 x_ 11LC E [ 4 Maxwell
1-3-1 x L.C E ("] 4 Maxwell
14-1 bag #1 21L ) sterile on roof 4 Maxwell
14-1 begh2 21L [+) steriie on roof 4 Maxwell
1-5-1 beg #1 21L D sterile on roof 4 Maxwell
1-5-1 bag #2 2L D starile on roof 4 LACMNH
1-5-1/4 2L D sterile on roof flot Moxwel
1-1-2 bag #1 ! na j Maxwelt
1-1-2 beg #2 P inm : Maxwel
1-1-3 beg #1 ; unscresned ] ino Maxwell
1-1-3 beg 2 unscreened (] no Maxwell
184 bag #1 ; 3.21L o roof fal/sterile on roof 100%  |Maxwell
184 beg #2 ' 3.21L (o)1) roof fall'sterile on roof 100%  [Maxwel
1-8-4 beg #3 J21L c/ID roof fal/sterile on roof 100% |LACMNH
1-7-4 beg #1 36.7L 8 roof fail/above floorMoor 4 Mexwelt
1-7-4 beg #2 i 38.7L 8 roof falVabove floorMoor 4 Maxwell
1-74 bag 83 J 368,7L B roof falVsbove floorMoor 4 Maxwell
1-7-4 beg #4 i 36.7L 8 roof falabove floorMoor 4 LACMNH
1-74 beg #5 36.7L 8 roof fal/above floorMoor 4 LACMNH
[1-7-4/1 3.8,7L 8 roof fal/sbove fioorMoor flot Meoowell
1-7-4/14 i 36.7L B roof falVabove fioorMoor flot LACMNH
1-7<4 polien baulk ! n/a M i Maxwell
1-7-5 beg #1 X 1150 8 fil/above floor 1100%  [LACMNH
1-7-5 bag #2 x 11,50 8 fiVabove floor 100%  |LACMNH
1-7-5 bag #3 i* 1180 B fi/sbove floor 100% {LACMNH
1-8-7 ; [T} A? pit 4 LACMNH
1-8-8 ix 8L A pit 4 Maxwelt
1-8-9 8L A post hole 4 LACMNH
2-1-1 unscresned no Moxwel
3-1-1 bag #1 i unscresned (] no Maxwell
13-1-1 beg #2 ; unecresnsd (] no Moxwell
3-1-3 bag #1 i 12L.C i ftrash 4 Mexwell
3-1-3 bag #2 1.2LC filltrash 4 LACMNH
3-2-3 11.2L.C filltragh 4 Maxwell
3-3-3 | 11,2L.C filtrash 100%  |Mexwel
3-4-3 beg #1 e filltrash 100%  |Maxwelt
3-4-3 bag #2 i 1.2L.C filtrash 100%  |Macwelt
4-3-3 beg #1 : 1,3, 7L2.C? AB fillroof falifioor 14 LACMNH
4-3-3 beg #2 i 11,3, 71.2.C? AB fillroof fallMoor 4 LACMNH
15-1-3 i 11,20C B fillidisturbed 14 Maxwell
|5-2-3 beg #1 ' '1,20C ] fit/disturbed 4 | Maowell
|5-2-3beg #2 i 1.20C B fillidisturbed 4 LACMNH
{5-23beg 83 i 1,20C 8 fill/disturbed 4 LACMNH
5-14 1 | unecresned i no Meowel
I5—14 bag 92 2 unscresned no - iMeowell
5-1-4 bag #3 ' unecresned no LACMNH
5-2-5 beg #1 12367L AB filltrash/rootMoor 4 Mowell
[5-2-5beg #2 1236870 ANB fillArsshv/rooffioor 4 Maxowell
8$-2-5 [ <] 12367 AB filiresivrooiMoor 14 Maxwell
5-2-5 bag 84 123670 AB filltrash/rootMoor 4 LACMNH
15-3.7 200L.C disturbed no LACMNH
I3 200.C disturbed fiot Maowell
[s-3-8 200L.C disturbed 4 LACMNH
{6-1-1 bag #1 ! unscresned ! no Mexwell
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Table B.2. Provenience data for Galaz lots that contain faunal material (page 2 of 6).

Use |Anaiytic Unit3 |A.U.2 [Context Screen | Collection
unscreensd no Maxwell
unecreened no Msoowel
unscreened no Maxwell
unecresned no Maxwell
unscreenad no Mexwell
unscresned no LACMNH
unecreened no LACMNH
unhscreensd ? Macwell

jo-1422 X 1L D ] 4 LACMNH
j8-24 x 1L D ] 4 Maxwel
|8-3-4 beg #1 x 1L D [ ] 4 Maxwell
[s-34bag®2 x L D ] 4 LACMNH
[8-3472 I D ] ? Meocwell
|s-4-4 x i [+] ] 4 LACMNH
|s-54 x It (5 ] 4 Maxwell
8-4-5 n/s Maocwell
8-7-5 beg #1 in A roof falMoor 4 Mexwell
8-7-5 92 n A roof fallfioor 14 LACMNH
|0-7-6 bag #3 7L A roof falifioor 4 LACMNH
8-78 ; i 8 roof fall 4 LACMNH
8-5-7 ! na LACMNH
8-7-7 [1] j L 8 roof fall 4 Maxwell
8-7-7 beg #2 [T B roof fall 4 Mavewell
8-8-7 | L A roof faltfioor 4 Macwell
Ii-leugn AL 8 roof fall 4 Maxwel
8-7-8 beg #2 : TN ] roof fall 4 LACMNH
|8-8-8bag 81 j 3, 7L A roof felifioor 4 Maxwelt
8-8-8 ” 7L A roof falifioor 4 Meocwell
8-8-0 i 3. 7L A roof fallfoor 4 Maxwell
{8-1-12/5 | unscreened 4 LACMNH
l8-7-12 7L A roof falifioor 4 LACMNH
{e-0-19P x_ 8L A pt 4 Marwell
10-3-2 iLeC B it 4 LACMNH
10-3-3 | 1,20L.C 8 filidisturbed 4 Maxwell
10-4-3 : 1,20L.C B fildisturded 4 Maxwell
10-5-4 ' 1.3.20L A filiroof fall/disturbed 4 Maxwell
10-8-4 20L disturbed 4 LACMNH
11-1-1 unecresnsd ! no Meaxwell
11-1-2 i 1.2L.C.A D fillrash 4 Maxwell
114-2 | 1.2L.CA D filtrash 4 (75%) |Meowell
11-86-2 | 1,2L.CA D filtrash 4 (75%) |LACMNH
11682 e 1L.C [ (] 4 (75%) [LACMNH
11-7-2 ' 1c C L 4 (85%) |Maocwell
11-24 unecresnad no Maxwell
11-2-§ 16L C? burigl 100%  |Meowell
11-3-8 bag ; 1.457L.C B fillroct/above 4 Maxwell
11-3-8 bag #2 i 1.4.57L.C [] filirookabove 4 Maxwell
11-38 beg B3 : 1457L.C 8 filrooVabove 4 LACMNH
11-4-11 : 1130 A buriel ? Maxwell
11-4-12 | Y A post hole 4 Maocwell
114-13 . 8L A i_pﬂ hole 4 LACMNH
11-4-14P | 8L A post hole 100% |Mexwel
114-18 8L A |post hole 4 Maocwell
12-1-2 * 1w [-] L] 4 Maxwell
1222 bag #1 s 8 (] 4 Maxwell
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Table B.2. Provenience data for Galaz lots that contain faunal material (page 3 of 6).

Provenience Use | Unit1 A U.2 IContext Screen_|Collection
12-2-2 bag #2 * L 8 ] 4 |Maxwell
12-3-2 3 A roof falfioor 4 Maxwell
12-3-213 an A roof falfioor flot |Mexwell
12-3-24 n A roof falVfioor flot Maowelt
12-3-255 7L A roof falMoor flot LACMNH
2-3-218 3.7L A roof falVioor flot Mexwell
24-3 unscreened ? Maxwel
24-32 unscresned fiot Maxwell
1244 unecresned ? Mowell
13-1-1/11 20 disturbed flot Meowel
13-1-2 20 disturbed no Mexwell
13-1-3 beg #1 20U disturbed 4 Maxwell
13-1-3 bag 12 20V disturbed 4 LACMNH
13-2-3 bag #1 0] disturbed 4 Maxwell
13-2-3 beg #2 20V disturbed 4 LACMNH
13-3-3 20 disturbed 4 Mexwell
13-4-3 20U disturbed 4 Maxwell
13-5-3 20U disturbed 4 Maxwell
13-5-4 beg #1 na Maxwell
[13-54 beg #2 i s l LACMNH
13-84P ; 112,200 disturbed pit 4 Mexwell
13-8-5 ; 2,12,20U trash/distwbed pit 4 LACMNH
13-7-5P 212200 tresivdisturbed pit 4 Mexwell
14-3-2 26L.C outside fil 4 LACMNH
14-4-2 ! 2LC outside fill 4 LACMNH
15-1-2 bag #1 : unecreened no LACMNH
15-1-2 beg #2 : unscresned no LACMNH
15-2-2 [ 1ac c fivroof fell 4 LACMNH
15-3-2 i 7L 8 roof fallfioor 4 LACMNH
15-4-3 8L 8 post hole 4 LACMNH
15-4S-5 | N 8 post hole 4 LACMNH
15-18 ! unscresned no LACMNH
15-2-6 beg #1 { L 8 roof falifioor 4 LACMNH
15-2-8 beg #2 | 3 8 roof falfioor 4 LACMNH
15-2F-83 : 37 8 roof falifioor insity_ [LACMNH
15-38-8 | 18 A subfloor 14 LACMNH
15 bulidozer dit bag #1__ na . a LACMNH
15 bulidozer dirt beg #2 | 'nfa | LACMNH
16-1-1 bag #1 | junscresned ; no LACMNH
16-1-1 bag #2 ungcreened ! : no LACMNH
16-1-1 bag M unecreened ] ! no LACMNH
16-2-2 i ILC i ) 4 LACMNH
16-3-2 i 1IL.C ! L] iq LACMNH
16-4-2 L e i [ 4 LACMNH
16-5-2 : 1Lec | L] 4 LACMNH
16-6-2 : 1we L] 4 LACMINH
16-1-3 ! unscreened no LACMNH
18-1-1 bag #1_ unecresned no LACMINH
16-1-1 beg #2 unscresned no LACMNH
18-1-1 beg 93 unecresned | no LACMNH
18-1-1 bag M4 unecresned ! no LACMNH
18-1-2 bag #1 unscresned no LACMINH
18-1-2 bag 82 unscresnsd no LACMNH
18-3-2 na LACMNH
18-1-3 bag #1 unecresned 4 |LACMNH
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Table B.2. Provenience data for Galaz lots that contain faunal material (page 4 of 6).

[Provenience Use |Analytic Unit1 A U.2 |Context Screen_|Collection
18-1-3 beg #2 unscreened 4 LACMNH
18-2-3 x [12LC E fllArash 4 LACMNH
18-3-3 bag #1 x 12.C E filtrash 4 LACMNH
18-3-3 beg #2 x i12.C E fltrash 4 LACMNH
18-3-3beg #3 _ * e E fiirash 4 LACMNH
18-3-3 beg 84 *_1ac E ftrash 4 LACMNH
18-4-3 bag #1 x 1.2.C E filtrash 4 LACMNH
18-4-3 bag #2 * hac E fiitrash 4 LACMNH
18-5-3 x_{ILC D (] 4 LACMNH
18-6-3 na LACMNH
18-1-4 bag #1 unscresned no LACMNH
18-14 bag #2 unscreenad no LACMNH
18-1-4 bag #3 unecresned no LACKMINH
18-14 bag 4 unscreened no LACMNH
18-1-4 beg #5 unscresned no LACMNH
18-2-5R 3L 8 roof fall 4 LACMNH
1888 x LC 0 ] 4 LACMNH
18-7-0 beg #1 1.3L.C cD filiroof fall 4 LACMNH
18-7-8 beg #2 | 1.3AC co firoof fell 4 LACMNH
18-8-6 t1ac co fil/roof fall 4 LACMNH
18-6-9 Ix LC D ] 4 LACMNH
18-10-9 beg #1 . 3L c roof fall 4 LACMNH
18-10-0 bag #2 i 3L c roof fall 4 LACMNH
18-7-10 x  MLC D L] 4 LACMNH
18-8-10 x _|1LC [*] ] 4 LACMNH
18-6-10 bag #1 3L c roof fall 4 LACMNH
18-8-10 beg #2 3L c roof fall 4 LACMNH
18-8-11 3L c roof fall 4 LACMNH
20-1-1 bag #1 a.b unecresned no LACMNH
20-1-1 bag #2 4.b unscresned no LACMNH
20-1-4 beg #1 2.5 unecresned no LACMNH
20-1-4 bag #2 8.0 unscresned j no LACMNH
20-1-5 a.bILCA H [0 4 LACMNH
20-2-5 abiLCA H ] 4 LACMNH
20-3-§ a.bILCA H ] i4 LACMNH
20-4-8 bag #1 81.2,20L.C G c.r. filtrashvdisturbed 4 LACMNH
20-4-8 beg #2 81,220L.C G c.r. fAresh/disturbed 4 LACMNH
20-58 21,.23,5.20L F/IG c.r. fitrashvroof felifoor/dist. |7 LACMNH
20-8-8F 21235200 FIG c.r. filltrash/roof falfoor/idist. |4 LACMNH
20-1-7 & unecresned no LACMINH
20-2-8 81.220LC G c.r. filirashidisturbed 4 LACMNH
20-3-8 beg #1 01.220L.C G c.r. filArash/disthurbed 4 LACMNH
20-3-8 bag #2 21.220L.C G c.r. fitrashidisturbed 4 LACMNH
22-1-1 bag #1 unecresned , no LACMNH
22-1-1 bag #2 unscreened ! no LACMNH
22-1-1 beg 83 unacreened no LACMNH
24-1-1 bag #1 unscreened no LACMNH
24-1-1 bag #2 unscresned no LACMNH
25-1-1 unecreensd ) LACMNH
26-2-3 ¢ e D ] 4 LACMNH
26-3-3 * ec D i {100%  ILACMNH
28-4-3 * e c (] 4 LACMNH |
26-5-3 T e c ] 4 LACMNH
26-1-4 * e 1] L) iq LACMNH
[2824 s e ) (] ) LACMNK
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Table B.2. Provenience data for Galaz lots that contain faunal material (page 5 of 6).

'm Use ]m Unit 1 |A. U.2 |Context Screon [Collection
26-5-4 . 1iL.C C (] 4 LACMNH
26-1-7 unecreensd no LACMNH
27-1-1 8 unecreensd no LACMNH
27-3-2 @ unscreensd no LACMNH
]27-1-3 bag #1 8 unscreened no LACMNH
27-1-3 bag 92 4 unscresnad no LACMNH
27-1<4 beg #1 8 unecresned no LACMNH
27-1-4 beg 2 8 unecresned no LACMNH
127-14 bag 83 & unscresned no LACMNH
27-1-49 @ unecreened flot LACMNH
27-1-8 sunecreened | no LACMNH
27-1-8 bag #1 sunscreened | no LACMNH
27-1-8 beg #2 8 unecresned no LACMNH
27-1-7 a1,2L.CA E inner pithouse filltrash 4 LACMNH
27-2-7 81.2L.CA E inner pithouse filtrash 4 LACMNH
27-3-7 bag #1 01.2LCA 3 inner pithouss filltrash 4 LACMNH
27-3-7beg #2 81.2L.CA E inner pithouse filtrash 4 LACMNH
27-4-7 beg #1 x__|s1.2LC 1] inner pithouss filtrash 14 LACMNG
27-4-7 bag #2 . 81.2LC D inner pithouss filtrash 14 LACMNH
27-1-8 81.2L.CA E inner pithouse filtrash 4 LACMNH
27-2-8 81.2L.CA E inner pithouse filltrash 14 LACMNH
27-3-8 ; 81,2L.CA E inner pithouss filtrash 4 LACMNM
27-4-8 x is1,2LC 2] inner pithouse filltrash 4 LACMNH
27-5-11 ¢ a1.2L.C D inner pithouse filltrash 4 LACMNH
27-1-18 b unscreened no LACMNH
28-1-2 x  b1,2LC [+ filltrash 4 LACMNH
28-2-2 x _ ibt,2LC C fltresh 4 LACMNH
28-3-2 x _ p12LC o] filltrash 4 LACMNH
[284-2 x__b1LC 8 (] 4 LACMNH
28-5-2 x bl C [] [ 4 LACMNH
28-14 x  [b1,2LC c filtrash 4 LACMNH
28-2-4 x _b12LC C filtrash 4 LACMNH
28-34 x _ v1.2LC C filtrash 14 LACMNH
20-4-4 X p1.2L.C (] filtrash {4 LACMNH
28-4-4/5 ne | : LACMNH
28-5-4 x ibiLC 8 N 14 LACMNH
28-8-4 x dLeC ] ] 14 LACMNH
28-1-7 x _ b1,2LC c fillArash 4 LACMNH
28-2-7 x _b1,2.C [+ flltrash i4 LACMNH
28-3-7 x_bl2LC c filtragh 4 LACMNH
28-4-7 x bILC 8 (] 4 LACMNH
26-5-7 bag #1 x___IpILC 8 ] 4 LACMNH
26-5-7 beg #2 x__biLC 8 ] 4 LACMNH
28-8-7 beg #1 x _IbILC 8 ] 4 LACMNH
28-8-7 beg 82 x__ pILC 8 [] 4 LACMNH
28-1-8 b unecresnsd no LACMNH
28-7-0 adL ] activity sres roof fall i4 LACMNH
28-8-0F XN 8 acivity ares roof falificor 14 LACMNH
28-2-11 . bSL 8 above fioor 4 LACMNH
29-3-14/8 12L.C C irash flat LACMNH
20-85-16H x I8 A hearth (sscond use) 100%  [LACMNH
29-8S-18H2 a A hearth (second use) flot LACMNM
20-85-238/7 13N A burigl (first use) flot LACMNH
20-85-32P oL A post hole (second use) 4 LACMNH
40-8RF-8 38L.C AB trash/roof falVabove floor 4 LACMNH
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Table B.2. Provenience data for Galaz lots that contain faunal material (page 6 of 6).

Im Use |Analytic Unit 1 _|A. U.2 |Context Screen |Collection
41-1-1 unscresned no LACMNM
Jsurface s ! Maxwell
Junknown na N Maxwell
lunknown _ na ! LACMNH
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Table B.3. Provenience data for Mattocks lots that contain faunal material (page 1 of 17).

[Proventence Use Unit1 | Unit 2 Context Screen ___|Collsction |
31-1 e [Meavell
1784 na ]
31-1-1 1C or 26C inside or outside i none {Maowel
3122 1C or 26C inside or outside Ml 50% | Maswell
31-3-2 beg #1 SCor 32C sbove floor 100% {Maoewell
1-3-2 bag #2 SCor32C above floor 100% iMaovel

31-4-2 bag #1 c floor 100% ]
3N42bag 2 7C floor 100% TMaxwel
41-1-1 a1 dor7C 8 filroof feliioor 4 (50%) | Maoawell
41-1-2 a20C 8 dishurbed 100% Maxwell
41-1-3 sl 3or7C 8 fivroof fal¥iicor 100% Mool
41-14 beg 81 181C Y] 4 (50%) LACMNH
41-1-4 bag 82 ia1C 1] 4 (50% LACMNH
41-14 bag D a1C 1] 4 (50%) LACMNH
41-2RF-4 beg #1 a3or7C 8 roof fel or fioor 4 (50%) LACMNH
41-2RF4 beg 82 a3or 7C @ roof fell or floor 4 (50%) LACMNH
41-1-8 bag #1 s surface B none LACMNM
41-1-5 dbag 82 s ! surfece A nons LACMNH
41-1-8 na ; surface il w/ roof fall none LACMNH
41-38-7 v ! subfioor none LACMNH
41-85-7 ; a9C { |8 post-oce. pit 4 LACMNK
41-45-10 ; 8,01.2C 18.b filrash 48 16 LACMNH
41-88-10 8,01.2C a.b filrash 4 LACMNH
4145-11 beg #1 b5,8C b sbove fioor/pt 4 (50%) LACMNH
4145-11 beg 82 5.8C b sbove fioor/pt Al 4 (50%) LACMINH
41-45-11P b5.8C b above floor/pit 4 (50%) LACMNH
4145-12P 86C b above foor 4(50%) __ [LACMNH
41-45-14 05.6C | b abowe ficor/pht M 4 LACMNH
41-45-14P b8.8C ! b sbove flicor/pit i 4 LACMNH
41-48-15 bSC 10 above floor 4 LACMNH
4148-16 106C 1b above fiaor 4 LACMNH
41-85-16 beg #1 b8C b above fioor 4 LACMNH
41-55-16 beg 82 | b5C {0 above fioor 4 LACMNH
41-85-16 bag B I b5C b above floor 4 [LACMNH
4145-10 beg #1 120C C disturbed 4 LACMNH
41-45-19 bag #2 120C ; disturbed 4 LACMNH
41-58-20 beg #1 Tb2.5C B b trashvsbove floor 4 LACMNH
41-55-20 bag #2 02.5C ! b trasivVabove fioor 4 LACMNH
41-58-20 bag 3 : 02,5C i b trashvabove fioor 4 LACMNH
4155-20beg@4 | [625C 1 b rsshvabove floor 4 LACMNH
141-88-20 beg #5 ! i02,5C ; |b reshvabove floor 4 LACMINH
41-58-20P ! b2.5C ! b rasiVabove floor 4 LACMNH
41-45-21 i 20C disturbed 4 LACMNH
41-858-21 beg #1 ! 20C dishurbed 4 LACMNH
4155-21beg®2 | 120C disturbed 4 LACMNH
41-58-21 bag O ] 20C dishurbed 4 LACMNH
418521 beg#é | 120C disturbed 4 LACMINH
418521beg® ' 20C dishubed 4 LACMNH
41-85-21 beg 88 20C ! dishurded 4 LACMNH
41-55-21 bag 67 20C i disturbed 4 LACMNH
41-88-21/8 20C disturbed flot LACMNH
41-68-2118 20C disturbed ? Mmwell
41-88-2118 20C disturbed fiot [LACMNH
41-55-22 20C disturbed 4 {LACMNH
41-58-22P 20C dishbed 4 {LACMNH
41-88-23 b8C b post hole 4 _|[LACMNH
41-58-232 ib8C  adobe flot | LACMNH
41-55-24P i812C bpit 4 ILACMNH
41-88-28P l {20C dishurbed 4 |LACMINH
4165-8beg#1 | To2520C - Dagivebove fooridiet 4 |LACMNH
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Table B.3. Provenience data for Mattocks lots that contain faunal material (page 2 of 17).

[Provenisnce Use Unitt | Unit 2 Comtext Screen __|Collsction
41-65-26 beg 2 102.5.20C {b rashvabove flooridist. |4 LACMING
41-65-268F [02.5,20C 'b reshvabove floor/dist. |4 LACMNH
41-75-288F nva subfioor none LACMINN
unknown (unk 41) i LACMNH
-1-1 [ ] none LACMNH
51-1-1 bag &1 26C outside B none LACMNH
51-1-1 ” |126C outside M none LACMNH
51-2-28 1280 exdiramurel burial 16 LACMNH
52-1-18 | 28U exiramural buriel 16 LACMNH
84-2-28 “128C exiramural buriel 18 LACMNH
54-2-3 [28U exramurs] buriel 16 LACMNH
54-2-93 128U extramural burisi flot LACMNH
54-2-3872 128V . extramural burial 18 LACMNH
00-1-1 bag 81 _ i 20C { disturbed 0% Maxwell
1-1 beg 2 ; 20C i disturbed 0% [ Mawell
BT i 20C 5 dishurbed 0% [LACMNH
[eo-1-118 i 8C? ] hearth flot ]
les-13 ! 20C ! dishurbed 4 Thmewel
| XX ! 20U outside A none LACMNH
]80-1-1 | [e18C burial 4 LACMNH
J80-2-3 ' ip56L.C b80L.C 56,8 {piihouss above floor 4 LACMNH
80-2-4 beg #1 x__a8C #80C 6 irameds sbove foor 4 LACMNH
0024 beg 82 x__ (e8C #80C 6 ramade sbove fioor 4 LACMNH
|oo-24beg 43 x__ a8C #80C 6 ramade sbove Roor 4 LACMNH
J80-2-4/21 | is8C 80C 6 |ramads above floor flot LACMNH
00-2-4/42 . |e8C a80C 8 iramads sbove floor flot LACMNH
Iw:n * o8LC b80L.C 56,8 {plithouss above floor 100% LACMNH
80-3-8 beg #1 x _1bSLC b80L.C 568 | pithouse sbove floor 4 (50%) LACMINH
: i IbSLC b80L.C 568 pithouse sbove flcor 4 (50%) LACMNH
x__ |o8LC b80L.C 56,8 piihouse above floor 4(50%)  [LACMINH
! b5L.C be0L.C 568 above fioor fiot LACMNH
ix__ IbSL.C boOL.C 56,8 phhouss above floor 4 LACMNH
X o8LC C568 above floor 4 LACMIN
" o8LC C3588 !gmm 4 LACMNH
ix__ b8LC b80L.C 56,8 |pithouss sbove floor 4 LACMINH
X |bSLC cs5638 i sbove floor 4 LACMNH
x__ 08LC b8OL.C 566 sbove floor 4 LACMINH
x__ b8LC B80L.C 56,8 plihouse above foor 4 LACMINH
* _ivSLC 1b8OL.C 56,8 |phhouse sbove floor 4 LACMNH
i 108LC 1D80L.C 56,8 plthouse above foor 4 LACNINK
; 816C ' buriel ? LACMNH
1816C burisl 100% LACMNH
1816C burial 100% LACMNH
ia1torteConlL C ' ipR fiot LACMNH
L j20L.C i | disturbed 100% LACMNH
T a16C : |burte 100% LACMNH
. [ai6C ; buriel 100% LACMNH
! b8l |080L.C 5.6.8 2 plihouse subfioor ot LACMINH
! 20C . dishurbed 4 | aoewell
! 20C i disturbed 4 | Masowell
| 20C ! dishurbed 4 LACMNH
! 20C distwded 4 LACMNH
20C dishurbed 4 JLACMNA
20C disturbed 4 ILACMING
, 20C . distrbed 0 TLACMINM
! 20C 1 dishrbed 4 ]
! 20C ! dishurbed 4 |Meawell
i 20C i distrbed 4 {Mawell
. 120C il dishurbed nons | Masewell

__Iaec_ . ] SE0%)  IMpaved
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Table B.3. Provenience data for Mattocks lots that contain faunal material (page 3 of 17).

Provenience |Une | Unit 1 Unit 2 Context Sereen Collsction
106-1-1 bag &2 20C | outside il 4 (50%) | Mmewell
105-1-2 beg #1 28C ! outside M none |Mexwel
106-1-2 bag 82 | 26C ! outeide 8 nons | Meowel
106-2-2 i 26C outside A 4 (50%) | Maxwel
108-1-2 x  |@#1C 2108C 1 [ ] 50% |Mewel
108-1-3 beg #1 ix 1a1C a108C 1 (] 4 | Maowell
108-1-3 bag #2 x_i81C 8108C 1 [ 4 | Maxwell
108-2-4 bag #1 23C roof fall 4 [ ]
108-24 beg #2 i 83C roof fall 4 Meowel
108-34 ] 83C roof fall 4 Meoxwel
108-5-4 . Maxwell
108-3-5 beg #1 T : rool el 4 Maxwel
108-3-5 beg 2 i 8C ! roof fall 4 | Mewel
108-(1-3)-7_ I 181,3C j filroof fell 4 ]
108-4-8 - 02,5C e rasivabove fioor 4 [Maswell
110-1-1 ! 2C i outeide A 4 Maxwell
110-2-1 ! 20C i outside 4 Mewel
110-3-1 beg #1 | 26C outside A 4 Maxwel
110-3-1 bag #2 : 20C outside M 4 Mexwel
110-3-1 bag 83 j 20C |outside A 4 Maswel
110-4-1 | 20,32C |outside i 4 Maxwel
110-4-3 bag #1 132C 1outeide i 0] Mexwel
110-4-3 beg 82 132 : outside N 4 {Mgonwel
110-54 . a2c ! |outside A 4 LACMNH
110-1-5 beg #1 i 28,32C : outside M 4 Maxwell
110-1-5 beg #2 , 28.32C ; outside M 4 Mawell
110-1-5bag 8 ! 28.32C i} outside i 4 Maxwel
110-1-5 bag 84 : 28,32C i outside Al 4 Maxwell
110-1-5 beg #6 ' 28.32C . outside i 4 LACMNH
110-1-7 bag 1 120C ; outside i 4 Maowell
110-1-7 bag #2 126C outside i 4 Maxwel
110-2-7bag # 28,32C |outside i 4 Mawel
110-2-7 bag M2 | 28,32C ! outside il 4 Manwel
110-2-7 beg 83 f 20.32C ; outside i 4 Maxwel
110-2-7 bag 94 ! 126,32C | outside 8 4 LACMNH
110-2-7 bag 96 . 12832C : outside i 4 LACMNH
110-2-7 bag 88 ' 20.32C z outside M 4 LACMNH
110-3-7 bag #1 ! 2¢ : outside Ml 4 Maxwell
110-3-7 beg 2 ! 2C i outside il 4 LACMNH
1104-712 : 0C i outside pit ? Maxwel
110-5-8 ; 18C r subfioor %m [LACMNH
111-1-1 bag 1 . 1c ! L] none {Mmvel
111-1-1 bag 82 L 1C : (] inone ]
111-2-1 : :14C ' froof fal none {Mawell
111-1-3 x__1C "111C1 (] 100% [UACMINK
111-2-3 X i1C 111C 1 " 4 ]
111-3-3beg M i 114C T filroof fal 4 ]
111-3-3 bag 82 L 14C : fivroof fal 4 ILACMNH
111-1-4Deg # 1 x_1C 111C 1 [] 4 (50%)  |Maswell
111-14bag 82 - 1c 111C1 [ 4(50%)  Masxwel
11124 i Maowell
111-2.8 x_ 11C 111C 1 m 4 | Meoowell
111-28 ix_ 11C 1Ic1 [ 4 | Ml
111-3-7bag #1_ i 1.4C ool fall 4 [Mmewell
111-3-7 bag 2 ; 1.4C ) oot el 4 INasewell
111-3-7 bag 83 i 14C 1 iroof fal 4 ]
111-3-7 bag 84 ] 14C ! [firoof ol 4 | el
1114-7 45C |roof feidebove floor 4(50%)  [Meoswel
111-3-8 bag 81 4C [roof fel 4 Masswell
111-38beg R 14C _iroof fel 4
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Table B.3. Provenience data for Mattocks lots that contain faunal material (page 4 of 17).

|m Use | Unit 1 Unit 2 Context Screen ___ |Coliection
111-3-8 beg &3 14C roof fel 4 [CACINH
11140 x_ [8C a (hearth) hearh 4 | Msewel
111-4-11 bag #1 18C subfioor none | Msowell
111-4-11 beg 2 18C subfioor none ]
111-5-14 8c jpost hole 4 | Maowel
112-1-1 1c ] nons iMsowell
112-13 13C firoof fel none [LACMINH
12-14 x__1C 112C1 [ 100% [ Maxwell
11224 x__1C 112C1 () 100% [LACINH |
[112-34 1.3C j Mool fad 100% |LACMIN
11244 beg #1 ) 1 [roof fal 100% ]
11244 beg 2 3 @ roof fel 100% [Maxwel
112-1-8 ! : . Maxwell
112-5 [20C i disturbed 100% Mol
1131- x__I1C 113C 14 (] 4 Maxwel
11321 11.,4C fivroof fal 4 [Mawol
113-3-1 4C roof fol 4 ]
1134-1 beg #1 4C ; roof fel 4 TMswel
1134-1 beg 92 14C ' roof fel 4 Maxwel
11380 '8C n/a (hesrth) hesrth flot Maxwell
11412 ix__81C 8114C 1.4 sl 4 Maxwel
11422 . 814C ; 1 Alvroof fel 4 Maxwell
114-3-2 bag #1 i s4C z & roof fal 4 LACMNH
11432 bag 82 T 1e4C : 8 roof fel 4 LACMNH
114328 . ledC ’ a roof fal 4 LACMINH
1144-2 beg #1 ix__b8C b114C 5.14 b above foor 4 Mexwel
114-4-2bag 2 o _osC b114C 5.14 b above Roor 4 Maxwel
1144213 . [b8C b114C 5,14 b above flioor ot Maxwel
114-3-3 beg #1 {s4C.06C20C @ roof falVebove floor/diet. |4 LACMNH
114-3-3 beg 82 24C.b8C.20C o roof felVebove ficoridisl. |4 LACMNH
11444 ° is8C n/a (hearth) a hearth 4 LACMNH
115-14 beg #1 * _leiC 0115C 124 all 4 Maxwoll
115-1-4 bag 82 x__ [aiIC a115C 1,24 ] 4 Maxwel
11525 x _ [812C 8115C1.24 a filfrash 4 | Maxwel
115-3-5 beg 81 82.4C ' o rash/roof fall 4 Maxwell
115-3-5 beg 2 | |e24C I a Yashiroof fal 4 Maxowel
115-3-Smp 24C : 8 trashvroof fall 4 Moowvel
115-4-8 beg #1 4C f a roof fel 4 Naovel
115-4-6 bag 92 e ! a roof fal 4 Mawell
1154-5beg 3 “C | a roof fal 4 Mawwel
115-4-5 beg 94 |84C ' & roof ol 4 LACMNH
115-5-8 beg #1 . [814Cor20C buriel 4 LACMNH
115-56 bag #2 | |a14C or 20C buriel 4 LACMNH
11587 i [a post hols 4 Maxwel
115-4-8 L : k ]
11859 T e aph? 4 TLACMNH
115-2-10 bag #1 i i81,24C i & filrash/root fel 4 ]
115-2-100eg®2 . 18124C t a fiwsaivroof el 4 [LACMINH
1183-10 104C 1 i@ roof fel 4 |LACMNH
1154-10 bag #1 184C Ta roof el 4 ]
1154-10beg®2 |  [e4C @ roof el 4 _|LACMNH
1154-10beg®3 | _s4C a roof el 4 JLACNH
115613 i Is14C buriel 4 |LACMINH
1156-15 120C ! dishubed 4 [LACMINH
1156-16beg#1 ' 98C i [post hole 4 LACMINH
1158-18beg®2 ' ie8C : hole 4 LACINH
115617 bag 91 Ix__525C [b118C 2.8 b bashiabove fioor 4 LACMNN
115617 beg 2 x _525C 101186C 2.5 _[b trashvabove floor 4 LACMNH
1156-17 bag &3 x_ 25C [8115C 2.8 _|b treshabove floor 4 LACMINH
1156-170eg8s ___ix :625C B11SC 25 il WESiVabove fioor 4 [LACKIS
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Table B.3. Provenience data for Mattocks lots that contain faunal material (page 5 of 17).

|Provenionce Use Unit1 | Unit 2 |Context |Gcresn Collection
115-7-17 beg #1 x _|[b2.5C BI1SC 2.5 |b rash/sbove fioor 4 LACMNH
115-7-17 bag 82 x |b28C b116C 2 b trasivabove fioor 4 LACMNH
11571772 ] 0115C 2.8 b Fssivebove ficor ? —_{LACMNM
118817 x  |628C [b115C 2.5 b trashvebove Sioor 4 LACMNH
115017 03.5C b roof felVabove floor 4 [LACMNH
1158-18 #8C b2.5C & post holah rashiroof 14 |LACMNK
115819 a18C subfioor 4 |LACMNH
11632 x__|1C 116C 1 (] 4025%)  |Mewel
11623 * ¢ 116C 1 ] 4 | Maowell
118-3-3 x_|1C 116C 1 ] 4 | el
118-14 x_|1C 116C 1 ] 4 | Masewell
116-3-4 beg #1 x_11C 116C 1 [ 4 [ Mmsowell
116-34 bag 92 T e 116C 1 ] 4 [ Masowel
11645 3c roof fel D [Mowell
116481 120C dishurbed flol? [ Mmewell
116-1-7 beg #1 x__1C 116C 1 ] 4 _|Meowell
116-1-7 bag 2 * e 118C 1 ] 4 ]
116-1-Tbeg 83 x_ 1C 118C 1 ] 4 ]
116-2-7 bag #1 x__1C 118C 1 ] 4 [Masowet
116-2-7 bag 2 x_1C 118C 1 [] 4 |Mawel
116-2-7 bag 83 * 11c 118C 1 ] 4 ]
116-2-7beg 84 x__[iC 118C 1 ] 4 ]
116-2-7 beg 88 1+ 11C 116C 1 ] 4 LACMNH
116278 i 1C 116C 1 » flot Masowell
116-3-7Tbag #1 x__11C 116C 1 [ 100% Mpowel
116-3-7beg R x__11C 116C 1 ] 100% [LACMNH
116-4-8 bag #1 c : roof fal 4 | Mawell
116-4-8beg 92 c : roof fel 4 | Mmowe
116-5-8 bag #1 18C ; subfioor 4 1]
116-5-8bag 2 186C subfioor 4 | Mmowel
11689 ©1eC Va (hearth) hearth 4 | Mawell
116-501H |___isC e (heerth) hearth flot ILACMNH
116-6-10 beg #1 . 120C : dsturbed 4 [Msoawel
116-5-10 beg #2 —120C : disturbed 4 {Mawell
116-5-12 8C ! post hole 4 |Mmawell
116818 ac : |post hole 4 | Masrwell
116-5-19 beg #1 L l20C i disturbed 4 | Mmowel
11651000982 ' 120C J dishurbed 4 TNmowell
119-1-1 bag #1 i 1.5.20C ; fiVsbove ficorAdist. none _|Meoowell
118-1-1 bag 82 ; 1,5,20C i fMiiabove flooridist. none {Maowell
119-2-2 e 119C 1 (] 4(50%) |Maxwel
119323 Ix_18C 118C 58 sbove floor 4 (50%)  Mmewel
120-1-1 T l2oC dishurbed 4 Masrwell
120-1-2 bag #1 —__20C T dishurbed 14 (S0-100%) | Msoowell
120-1-2 bag #2 T i20C B disturbed 4 (50-100%) |Mawell
120-23 . l20C dishurbed 4 Macwell
120-3-3 20C disthurbed 4 [ mewel
120-14 20C disturbed 4 ]
120-4-6 beg #1 20C distrbed 4 ]
1204-5 bag 82 . 120C i dishurbed 4 Maowed
120-4-8 bag B3 | j20C ! dishusbed 4 |Maewel
120-5-81 T 1820C 4@# flot {Mmawell
120-6-7 8.20C _|piidishurbed 100% ]
121-2-1bag #1 x 116C 21211 0C 18 filabove fioor 0% lu-uu
121-2-1 bag 2 x_ 116C 212110C 1.8 Aisbove floor 0% Mmewell
121-2-1beg 3 x__18C 212171%C 1.6 fivabove floor 0% ]
121-1-3 bag #1 < e a121131C 1 ] 4 [Masvel
121-1-3beg 82 * C 8121131C 1 - 4 FE-‘
121-1-3beg 3 x_ 1€ a121A31C ] 4 Maxwel
121-2-3 beg #1 x__16C 121N1C 5678 4 [Muaved |




381

Table B.3. Provenience data for Mattocks lots that contain faunal material (page 6 of 17).

|Provenience iUse jAnalytic Unit 1 Unit 2 |Context Screen ___|Collsction
121-2-3 bag B2 = ec 8121131C 56,78 |sbove foor 4 |Maxwell
[121-2-3 beg 83 Ix__16C 8121131C 56,78  |sbove floor 4 [Macowell
121-2-3 beg 4 > Jec a121131C 56,78 |sbove floor 4 | Masowell
121-2-3 beg 86 x _16C a121A1C 56,78  [above floor 4 | Maowel
121-2-3 bag 98 *1ec 8121131C 56,78 |sbove floor 4 [Mmowell
121-23beg 87 x__l6C 8121M11C 5678  'adove fioor 4 Mawel
121-3-3 beg #9 x_[1C [a121131C 5678  [foor 4 Masowel
121-3-3beg 2 x__IC i@121131C 56,78 [floor 4 Maxwel
1214-3 beg 81 T 17.98C : foorrsubfioor 4 (10%) _|Maxwell
121-4-3 bag 2 | 7,18C i foorsubfioos 4(10%) _{Meovel
121-34 x__|7C |a121A31C 58,78  [foor 4 (25%)  |Maxwsl
121-3-7 bag 81 _ 20C ? dishurbed 4 ]
121-3-7beg 82 . 120C i disturbed 4 |Meavel
1213-Tbeg B3 . 20C i dishurbed 4 Maxwel
1214-7 beg #1 . 2C dishurbed 4 Maxwel
1214-Theg#2 ' 20C f dishurbed 4 Marweld
121381 T 18C 'va (heerth) Thearth fiot Mexwel
1213873 . __|8C | V8 (hearth) hearth flot [ ]
1214-02 —i8C : post-hole flot Maxwel
122-1-1 :20C disturbed none Maxwel
12110 120C dishurbed ? Maxwel
12212 '20C |disturbed 0% Maxwel
122-2-2 beg #1 120C dishurbed 4(50%)  [Mexwel
122:2-2beg 2 120C disturbed 4 (50%) Maxwel
122 120C disharbed 4 Maxwel
122-2 120C disturbed 4 (30%) LACMNH
[122-3-3 beg #1 120C dishurbed 50% Maxwell
12-3-3bag R [__20C disturbed 50% Maxwel
12243 120C dishurbed 4 Maxwel
123-1-1 bag #1 120C i disturbed 4 Manwel
123-1-1 bag 12 T 120C s dishubed 4 Maxwel
123-1-1bag 8 —_120C i dishurbed 4 Maxwel
123-1-3beg 81 20C 1 [disturbed 4 Maxwell
123-1-3bag 2 i20C dishurbed 4 Maxwel
123-2-3 beg #1 120C disturbed 4 _ | Macwell
12323 beg 2 120C dishurbed 4 IMaxwel
1233 20C ‘disturbed 14 ]
1 beg &1 20C idishurbed 4 |Maxwel
12343 beg 2 120C |disturbed 4 [Mawell
1234-3beg 83 :20C ! | disturbed flot ]
12343 m:“ '120C : dishurbed 4 Maxwel
12 '20C ! disturbed ? Mmovel |
123-5-3 bag #1 i20C i disturbed 4 Moxwel
123.6-3 bag #2 120C |disturbed 4 Manel
123-53beg B 120C : ‘disturbed 4 LACMNH
125.1-2 beg 61 20C : dishurbed 0% Maxwel
125-1-2 beg #2 20C , dishurbed 80% Maxwel
125-1-2beg B3 20C : dishurbed 0% Maxwell
1253-3beg #1_ 20C ; disturbed 100% Maswel
125.3-3 beg 82 20C i dishurbed 100% Maswel
125-4-3 | i2C ; dishbed 0% Maxwel
12514 20C : dishabed 50% Muawel
12524 200 1 disharbed 100% |Mawwel
12536 L 20C i disturbed 0% ]
12612 '20C ] |dnrded 4(30%)  'Maswel
128-13 I 120C disturbed 4Q25%)  |Mewel
126-2-3 I 120 dishurbed 4(50%) |Meswed
126-3-3 bag #1 20C : disturbed 4 ]
126-3-3 beg 82 20C dishurbed 0 [Mmewel
12633 fol___(Meewet |
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Table B.3. Provenience data for Mattocks lots that contain faunal material (page 7 of 17).

|Provenisnce Use | Unit 1 Unit 2 Contaxt Screen |Coliection
126-4-3 bag 81 20C ‘; dishurbed 4 T_Mll_'__J
120-4-3 bag 2 tl20C ! distubed 4 ]
126-1-4 bag #1 __l20C ; dishurbed 4 (50%) | Maosel
[126-14 bag 2 | 20C | dishurbed 4 ]
126-24 beg #1 T J20€ : disturbed 4 (50%)  |Mmewell
126-24 bag 2 I l20C I diskurbed 4(50%) |Mmowel
12634 1 |20C H dishurbed 4 ]
12648 bag #1 i 20C ; disturbed 4 ]
12648 beg 2 T 120C j disturbed 4 TMmowel
126-4-6 bag &3 ___{20C ; dishurded 4 |LACMNH
128-2-7 . __120C : disturbed 100% | Migsawell
126-5-8 T j20C . diskurbed 100% ]
126-5-8F bag #1 [ 120C f disturbed 100% Maxwel
126.58F beg#2  ©  |20C : dishurbed 100% LACMNH
12650 ____120C ; disturbed 100% [T ]
12722 T 200 f distusbed 100% Maewel
127-2-3 bag 91 ___20C v distusbed 100% |Maowel
127-2-3 beg 2 __120C ! |disturbed 100% [Mmcwel
127-2-3bag B P j20C » dishurbed 100% | Miewell
127-4-3 . 120C ' dishusbed 100% [Maxwel
27183 ) ) ficor 10 sterle 100% [ Mmwall
12754118 13 [plain were bowl in burisl |7 [ Mol
128-1-1 T 286 outside Al 50% Maxwel
128-1-2 ] 128C outside fill none ]
128-1-¢ : 128C outsids none Mowel
129-1-1 . 1 exramurel 7 none Maxwell
[130-1-1 x___16C Ta129130C 1.6 fvabove floor 4 (25%) Maxwel
131-1-1 i i1C 1 [ ] nons Mol
13121 8¢ 2121/131C 5678 |sbove floor 4 (75%) Mewel
131-1-2 ' '4,8C a131C 1.8 lVabove floor 4 (50%) Meowell
13113 [« iC a121nN1C 1 (] 4 | Mgxwll
131-24beg M " 8C #121NNC 5678  above floor 4 | Masewell
131-24 bag 2 " aC 8121131C 86,78 jsbove floor 4 ]
134-1-12 _—_120C - ash deposh under 1347 1ol ]
137-1-2beg #1 120C ! disturded 4 (portiel) | Menwell
137-1-2 beg 2 120C dishurbed 4 (portial) | Maowell
137-1-3 bag 81 ‘20C disturbed 4 ]
137-1-3bag 2 120C disturbed 4 | Mmowel
137-14 20C dishurbed 4(50%)  Mewel
13724 20C disturbed 4 (50%)  [Maowell
137-3-5 bag #1 20C dieturbed 50% [Msswel
137-3-5 bag 92 T l20C disturbed 0% I
141-1-1 bag #1 | 20C ioutside il none LACMNH
141-1-1 bag 82 F | {outeide M none LACMNH
14122 x__130C 1141C 30 iouteide pit 4 LACMNH
141-3-2 beg #1 x__130C 141C 30 iouteide pit 4 LACMNH
141-3-2beg R o 130C 141C %0 outside pit 4 LACMNH
14142 x__130C 141C %0 outeide pit 4 LACMNH
150-1-3 beg #1 T___i28C ! outside i none LACHINH
150-1-3 bag 2 —_128C i outside il none LACMNH
151-1-1 . 128C s outaide A nons [LACMNH
1-1 20C : diskurbed 4 [ Ml
200-2-1 bag #1 2C ] disturbed 4 o]
20C i disturbed 4 LACMNH
20C : disturbed 4 LACMNH
T 20C : dishurbed 4 ]
20C : dishurbed 4 el
120C i |isturbed 4 ]
! i i |CACMNH
i 28C : iOUtide B 4 Mool
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Table B.3. Provenience data for Mattocks lots that contain faunal material (page 8 of 17).

Provenience Use | Unit 4 Unit 2 |Context Screen Collection
210-1-1 bag #2 |28C : outeide M 4 LACMNH_|
210-1-1 beg 83 T 128C I outside 4 LACMNH
210-2-1 ___[1C i sublioor 4 | Mol
210-3-1 i 118C 1 subfloor 4 | Mawell
210-1-3 1Cor3C ! i or vash 4 | LACMNH
210-2-3 beg #1 26C i outside M 4 (50%) _ [Mowel
210-2-3 bag 2 26C ; outside 4(50%) [Maxwel
210-2-3 bag 83 26C ! outeide M 4(50%) _  |Maxwel
210-3 i 26C j oulside none Mol
213-1-1 beg #1 1; ILorC&H_ | ] none | Msoowell
213-1-1 beg #2 ! WorC8H | ] none |Mewel
213-2-1bag #1 ILorCaH ] none |Maweld
213-2-1bag 2 iLerCaH ] none ]
21312 .___iLorC&M (] nons Nmewel
213-32 : 'ILorC L) none Maxwel
2134 o€ ] pertial Maxwel
21373 : i va Mmavel
21325 1LorC ' (] 100% Maxwel
21338 ' 1LorC ' ] 100% Mol
2134-5 beg #1 T iLerC ! (] 100% Mexwel
213-4-5 beg 32 TLorC ' (] 1100% [ Mawel
21388 ___iLorC (] 1100% | Migewall
21388/ LorC ] i? o]
21385 ) ilorC ‘ (] 100% | Maorwel
213.8.5 ] 13L : firoof fall 100% | Mawell
220-1-1 bag #1 ' 20C : disturbed 4 [Mewel
220-1-1 bag 2 00 . disturbed 4 Mexwel
220-2-1 bag #1 20C ! dishurbed 4 [T
220-2-1 bag #2 20C . disturbed 4 LACMNH
220-3-1 20C & disturbed 4 LACMNH
220-1-2 beg #1 i 20C T disturbed 4 Maxwol
230-1-2beg #2 200 i dishurbed 4 LACMNH
220-2-2 20C ' |dishurbed 4 LACMNH
220-3-2 .20C i disturbed i4 Maxwel
220-1-3 bag 1 120C : disturbed 4 Maxwel
220-1-3 beg 32 i20C T disturbed 4 Mawel
220-1-3 bag 83 i20C : disturbed 4 Maxwel
220-2-3 beg #1 1 __20C ; disturbed 4 | Mswel
220-2-3 bag 92 20C dishurbed 4 | Maowel
220-2-3bag 3 20C dishurbed 0 iMool
220-2-3beg 120C i jdisturbed 4 Maxwell
220-2-3 bag 86 120C ' | disturbed 4 LACMNH
220-3-3 bag #1 P 120C disturbed 4 Maxwel
220-3-3 beg #2 :20C dishurbed 14 Maxwell
220-3-3 beg :20C i ‘dishurbed . LACMNH
220-1-4 na ' {surface ‘none LACMNH
220-5-5 120C : dishurbed ‘4 | Ml
220-2-8 bag #1 120C = dishurbed 4 o]
220-28 bag 92 ____20C ; disturbed 4 ]
lgo-:wz L 20C | dishurbed 4 [LACMNH
220-3-6 beg M1 . i20C i | dieturbed 4 T ]
220-3-6 beg 92 [ 2C . disturbed 4 {Mmewel
220-58 20C j dishurbed 4 | Maewell
220-7-6 bag @1 120C i dishurbed 4 ]
220-7-6 bag 2 i20C dishurbed 4 [ Macwel
beg #1 20C disturbed 4 [Maewell
220-8-8 bag 2 T ia0c dishurbed 4 | Mewel
220-6-6 beg 83 120C disturbed 4 [LACMNH
22088 20€ disturbed 4 |LACMNH
220-10-10 73 feshure in bedrock 4 [LACMNN |
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Table B.3. Provenience data for Mattocks lots that contain faunal material (page 9 of 17).

Proveniencs (Use | Unit 1 Unik 2 |Context Sereen Collection
220~1-12 ns i surface |none Maxwel
225-1-1 1.5C fiVabove foor none [Maowel
1-2 beg 81 iz 11C 226C 1.8 L] 4 Maxwell
225-1-2 bag 82 x 11C 225C1.S ] 4 Maxwell
225-1-2 bag e ic 225C 1.5 [] 4 LACMNH
225-1-2/1 he 1C 225C 1.5 [ ] 4 LACMNH
225-2-2 beg 81 x__i8C 25C18 above floor 4 Mowel
-2 bep 82 x _15C 228C 15 1above floor 4 Maxwel
225-2-2 bag 8 Ix I8C 2515 1above floor 4 Moovel
2252-2bag¥4 ____°_ 5C 25C 1, iabove foor 4 Maswell
228-2-217 i IsC 25C1, | above floor 4 LACMNH
225 Fioor 9.38 P e Masoweld
228-1-1 bag #1 L ine room? none ]
226-1-1 beg 82 : na room? none [Maxwell
226-1-1 beg 83 . Infe | room? nons |Maxwel
226-1-2 bag $1 T 11,20 : Vdisturbed 4 ]
226-1-2 bag 2 T 1120C ! fivdisturbed 4 ]
226-1-2beg 83 [ 11.20C Vdisturbed 4 ]
226-1-2 beg 84 ! 1120C AlVdiskrbed 4 Mawell
226-1-2 bag #6 L i120C . iVdishurbed 4 LACMNH
226-1-2/2 : 11,20C i disturbed 4 Maxwel
226-1-2/12 ! 11,20C ! fivdisturbed 1? | Meowelt
2268-2-2 I : e | Maxwell
226-1- ina 1 1 or rash none LACMNH
228-3-3 ! '8C o sbove floor 4 LACMINH
226-3-I1 1SC ! above floor ? LACMNH
231-1-1bag #1_ 7 " 'roof fell of pot hole? none Maxwell
231-1-1 beg 2 ! ; : roof fall or pot hole? nons Maowed
231-1-1 beg 13 L i roof fall or pot hole? none LACMNH
231-1-1 bag 84 . ; roof fell or pot hole? none LACMNH
231-1-2 bag #1 L room fll or pot hole none Maxwell
231-1-2 bag 2 ' ! room il or pot hole nons Mowel
231-1-3bag #1_ L room & 4 (50%) Maxwel
231-1-3beg 82 T : room fi 4 (50%) Maxwell
231-2-3 bag 1 i : room M 4 (50%) Mowel
231-2-3 bag 02 ! ; room M 4 (50%) Mexwell
231-3-3 bag #1 L : room Ml 4 Maxwel
23133 bag 2 : room & 4 Maxwel
231-3-3 bag 13 i : i room 4 LACMNH
2314-3 . : ' subfioor il 4 Mexwel
232-1-1 120C ! dishurbed 4 (50%) Naxwol
-31 ; '20C : disturbed none Moowell
232-3-1/4 ; ;120C : disturbed flot Mexwel
232318 120C , disturbed flot {LACMINH
232-3-113 :20C ; disturbed ? ]
232-2-3 | ! ! ne I | Masewell
23244 . 18C ; ash pt Inone Maswoll
2224-81 . ___i8C : subioor ash pit flot LACMNH
233-1-1 i 112C ! fifvesh none LACMNH
233-2-1 . ne LACMNH
14 | '38C iroof falpR in adobe floor |4 Maowel
1 ! 12C |fvash none LACMINH
233-1-8beg 81 L 20C? , ] 4 Maswell
18 bag #2 20C? i disturbed 4 LACMNH
233-1-8 bag 20C? dishurbed 4 LACMNH
1328 bag 81_ * 126 23C12 SArash 4 ]
233-2-8 bag 82 x 120 23 1 rash 4 | Mmowell
23328 bag 8 s 120 23012 Svash 4 ]
}-2-8 bag 8¢ x i12C 312 fRvash 4 ILACMNH
2o 12 2 Jigaves
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Table B.3. Provenience data for Mattocks lots that contain faunal material (page 10 of 17).

Provenience Use |Analytic Unit 1 _Anaiytic Unit 2 Context Screen |Colisction
233-3.8 beg #1 x_ [12C 233C 1.2 fiAresh 4 | Mawel
233-3-8 bag 2 x_12C 233C 1 firash 4 | Mgowel
233-3-6 bag B3 x__12C 1233C 1.2 [Satrash 4 |LACMINH
23346 beg #1 c [roof fell 4 I ]
23348 bag 82 ac iroof fal 4 TMexwel
23346beg 83 ac roof fal 4 [Meowel
23348 bag 94 . j3C roof fal 4 |Maxwell
233-4-8/18 ; 3 roof fol flot ]
233-5-6 bag 81 1 18C subfioor none Maxwell
233-5-8 bag 92 18C subfioor nons Maxwell
236-1-1 beg 81 20C l |disturbed nons Maxwel
236-1-1 beg 92 20C : dishurbed inone Maxwell
235-1-1 beg 83 20C disturbed inone LACMNH
236-2-1 bag #1 20C disturbed none Maxwell
235-2-1 bag #2 20C : dishurbed none Maxwel
236-3-3 bag 81 20C ; disturbed %% ]
235-3-3 bag 2 20C ! dishurbed 5% |Maxwell
235-14 20C i disturbed nons Mawell
238-1-1 ! 20C : dishurbed none _|Maswel
238-2-1 beg #1 T 120 dishurbed 16 Maswel
236-2.1 bag 2 [ |20C disturbed 18 Meowell
236-2-1 bag 83 L 120C disturbed 18 Mewell
236-4-21 - na flot Maxwel
238-1-3 T (20C dishurbed none Maxwel
-3 ! sC 238C 5.18.20 above floor 4818 Mexwell
236-14 bag #1 . ___120C , disturbed Inone Maxwell
236-1-4 bag 2 [ 20C ! disturbed none [T ]
238-1-4 beg 0 .~ [20C : dishurbed none Maxwel
236141 . 120C dishurbed ot Maxwel
23615 ___|20C disturbed 4 Mawel
23828 " 18€ 136C §.18,20 sbove ficor 4 Mawel
238-2.872 I isC 136C 5.18.20 sbove floor fot Maxwel
238-38 |18C - subfioor 4 LACMNH
237-1-1 bag #1 x___1C 237C 1,3,18.20 m 100% Maxwell
237-1-1 bag #2 x__iC 37C 1,3,18,20 ] 100% [Msowell
237-1-1 bag 83 x__11€ 237C 1,3,18.20 ] 100% Maxwell
237-1-1 bag 84 T 137C 1.3.16.20 - 100% Meowell
237-1-1 bag #6 ix__1C 137C 1,3.18.20 O 100% Mexwell
237-1-1 bag #8 x__11C 237C 1,3,18.20 (] 100% Mexwell
237-2-1 bag #1 - 1.3C fivroof el 100% Maxwell
237-2-1 bag 2 13 ; fivroof fel 100% Maxwel
237-2-1 ag B L 1,3C : firoof fal 100% Muowell
237-2-1 bag 84 P 11.3C : fiVroof el 100% LACMNH
237-2-1/18 T 1,3C f firoof fall ? Manwel
237-2-2 beg #1 T 13 : filiroof fel none Mewel
237-2-2bag 92 P 1ac ! fivroof fel nons Moovel
237-2-2 beg 3 L 11.3C | fi¥rool fel nons Mewell
237-2.-2bag 4 T 13C ! ool fal none Muewell
237-2-2 bag 98 r11.3C : firool el nons Maswell
237-2-2beg M0 ! 13C i fivroof fall none LACMNH
237-1-3 bag 81 P 120C 1 | disturbed 100% Muowell
T 120€ ; disturbed 100% ]
20C disturbed 100% ]
20C dishurbed 100% ]
20C disturbed 100% LACMNH
T 20C dishurbed 100% LACMNH
. l120C dishurbed ? LACMINM
I 11.320C oo felidisturbed 100%__ [Muswel
T 13.20C roof falidishurbed 100% ]
[ 1320C iroof aliisturbed 100% — Meewell |
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Table B.3. Provenience data for Mattocks lots that contain faunal material (page 11 of 17).

Provenisnce Use |Ansiytic Unit 1 _iAnsiytic Unit 2 Context |Seseen |Coltection

237-8-4 bag 83 _ [ 3,20C roof felVdishurbed 100% |m

23784 [] ,20C roof falidisturbed 100% | Masewel

23774 beg #1 1aC ; subfioor 100% Mol

237-7-4 beg 82 18C ! subfioor 100% | Meevell

237-7-4 beg B 18C oubioor 100% |Mmavell

237-7-4 bag 84 | 18C 1 subfioor 100% | Mmowell

237-7-4 bag 96 118C ! subfioor 100% ]

237-7-4 bag 98 118C i subfioor 100% Maoavell
237-7-4 bag #7 118C subfioor 100% LACMNH

237-7-7 20C ) dishurded none | Mmwell

237-1-8 1,3C i firoof fall none | Mapewell

237-1-0beg M 1,3C i fil¥roof fall none — |Masewell

37-1-0 bag 2 I 13C ! ] none | Mamawel

37-8-10 i 18C ; subfioor none Maxwel
276-1-1 bag 1 o . none LACMNH
278-1-1 bag 82 » i [ none LACMNH
280-1-2 ! i unknown nong LACMNH
281-1-1 \ | ! ] none LACMNH
282-1-1 ! 20C ) dishrbed none LACMNH
288-2-1 bag #1 ix _ iBICL 'b288C.L 1 (Y] 100% LACMNH
208-2-1 bag #2 Ld dC.L b286C.L 1 [Y ] 100% LACMNH
208-1-3 bag #1 ] 0120123CL o frashvd firashvroof  |S0% LACMNH
288-1-3 bag 82 ! a1,20123CL o fArasivd MArsshvioof  |80% LACMNH
200-1-3 beg 0 i 181,20123CL s rashvd fllrashvroo!  150% LACMNH
208-1-3 bag 84 ; (81201230 L | o i rash® flArashiroof  |50% LACMNH
208-14 beg #1 ix dIC.L b288C.L 1 (Y] 100% LACMNH
208-1-4 bag #2 X pIC.L b28eC.L 1 (1] 100% LACMNH
208-1-4 [ <] X biICL b28eC.L 1 bl :100% LACMNH
206-2-4 beg #1 X dICL b288C.L 1 [1 ] 100% LACMNH
4 bag 82 x_ IbiICL b208C.L 1 bl 100% LACMNH
286-2-4 beg 83 x__IbICL b208C.L 1 Y] 100% LACMNH
200-3RF4 bag #1 [N | b roof fall 100% LACMNH
2800-3RF4 beg#2 | bC.L i b roof fall 100% LACMNH
200-IRF4bg Y b3C.L ! b roof fall 100% LACMNH
208-3RF-4 beg M i B3C.L i b roof fall 1100% LACMNH
b3C.L ; b roof fall 1100% LACMNH

; b3, 7CL i b roof felifoor 1100% LACMNK

‘X a1.2CL 'a208C.L 1.2 s rash 4 LACMNH

|® at2CL a208C,L 1.2 2 fiVresh 4 LACMNM

el 81.2CL 16280C.L 1,2 a rash 14 LACMNH

ix__#12CL 1a208C.L 1.2  filirash i4 LACMINH

X 81.2CL |a288C.L 1,2 2 frash 4 LACMNH

*  jet2CL a208C.L 1.2 o filrash i4 LACMNH

a23CL ' @ rashroof fell L) LACMNH

182,3C.L : & rashvroof fall 4 LACMNH

i 1023CL : & trashroof fall 4 LACMNH

] 182,3C.L : & trash/rool fall 4 LACKMNM

1823C.L : & trashvroof fall 4 LACMNH

L : 8 trashvroof fall 4 LACMNM

23CL | @ trashwoof fall 4 LACMNH

162,3C L H o trashvroof fall flot LACMNH

is7C.L : @ floor 4 LACMNH

a’lClL j & fioor 4 LACMNH

a7C.L i @ floor 4 LACMNH

s7C.L ! & floor 4 LACMNM

a7CL | o floor 4 LACMNH

aTC.L @ fioor 4 LACMNH

a7fC.L a floor 4 LACMNH |
187C.L @ fioor 4 LACMNH
e7C, la foor O




387

Table B.3. Provenience data for Mattocks lots that contain faunal material (page 12 of 17).

Provenisnce Use | Unit1 'AnsiyicUnit2  |Context Screen Collection
286-4-6 bag #10 T _|etCL a floor 4 LACMINH
206-5-6 bag #1 % b2CL 0206C.L 2378 b rash 100% LACMNH
20656 bag 32 * jmcL b280C.L 2378 b rash 100% LACMNH
-8 bag 83 x_ib2CL L2378 b trash 100% LACMNH
208-5-6 bag 84 * baCL b200C.L 2378 b vash 100% LACMINH
208-5-6 beg #6 x_ [b2CL b206CL2378  [btesh 100% LACMNH
286-5-8 beg #6 * eacL b206C.L 2378 b trash 100% LACMNH
206-5-8 bag 87 < Is2CL b288C.L 2378 b rash 100% LACMNH
206-5-6 beg 98 * imClL b208C,L 23,78 b trash 100% LACMINH
206-6RF-8 bag #1 b1.3CL b fivroof el 100% LACMNH
266.6RF-8 bag 32 D1.3CL b filroof el 100% LACMNH
2064S-7Bbeg®#1 |  [al4C.L i [buriel 100% LACMINH
206-45-78 beg 92 s14C.L ) |ourisl 100% LACMNH
206-7F-10HR2 |b8C.L |nia (heerth) b hesrth in floor fol LACMNH
286-7F-11PH ibBC.L i b post hole 100% LACMNH
206-7F-12PH fo8C.L f b post fiols 4 LACMNH
286-7F-13PH beg #1 BAC.L  post hols 4 LACMNH
208-7F-13PH beg 2 o8C.L b post hole 4 LACMNH
286-7F-13PH beg 83 b8C.L b post hols 4 LACMNH
290-1-1 ns possiis trash sres none Maxwel
2980-1-2 % |26C 200C 26 outaide 4 Mawel
200-2-2 |x__28C 200C 20 1outside il 4 o]
280-3-; x__121C 290C 18.27 outeide trash 4 Maxwell
290-4-2 beg #1 [ 21 290C 18,27 outside trash 0 Maxwel
20042 bag 92 L lare 290C 18,27 outaide rash 8 Maxwel
28042 beg 83 17C 200C 18.27 outside rash 8 Mexwel
280-4-2 bag 84 21C 200C 18,27 outside Wrash 8 LACMNH
2808-2 18C sublioor 4 (50%) Maowel
200-5-32 F19 |280C 18,27 outside rash flot Maswel
200-24 x_|26C 200C 28 outside B 4 (50%) Maswell
280-3-4 beg #1 x__|26C 290C 20 outside 1l 4(50%)  |Maxwell
200-3-4 beg 92 x _126C 290C 26 outside il 4 (50%) Mexwel
200-3-4 bag 13 x_|28C 200C 26 outside i 4 (50%) Mawel
20044 % 128C 280C 28 outside 8 4 (80%) Maxwel
290-54 X |27o0r32C 290C 18,27 outside trash 4(80%) ___[LACMINH
200-1-8 ! in/a A frash ares? nons Mowel
200-8-5 ; na : i to sterile nons Mawel
200-28 T 120C ! dishurbed 4 (50%) Maxwel
280-3-8 | __120C i dishurbed 4 (80%) ]
280-5-8 . l20C : disturbed 4 (50%) Maxwel
290-1-7 bag 81 ' inia : trash? none Mol
200-1-7 beg B2 : na ! trash? none |Mewell
[2905-7 L Infe | ] none Meawel
300-1-1 [ l1a0C ‘ disturbed 4 Mesewell
300-2-1 : 20C i dishurbed 4 Maowel
300-3-1 20C disturbed 4 | Mmewel
300-4-1 bag #1 20C disturbed 4 | Maswel
3004-1 bag 82 20C disturbed 4 [Mawel
300-6-1 20 , disturbed 4 | Mmewel
300-8-1 20C : disturbed 4 Maxwel
300-7-1 beg 81 20C i disturbed 4 Mawel
300-7-1 bag 82 20C dishurbed 4 LACMINH
300-1-2 bag #1 20C dishurbed 4 Muwel
300-1-2 beg 82 20C disturbed 4 [ ]
300-1-2 beg 3 20C dishurbed 4 Maswel
300-1-2 bag 84 20C disturbed 4 ]
301-1-1 beg 81 10r20C i or disturbed none | Mmewell
301-1-1 bag 82 1or20C il or disturbed inone Mmowel
302-1-1 | ___l20C dislurbed [none LACMNH
28141 Jx _]1C 1 (] 14 (50%) _iMmawel
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Table B.3. Provenience data for Mattocks lots that contain faunal material (page 13 of 17).

Use Unit 1 Unit 2 Context Screen Collection

x_ 11C 325C 1 ] 4 |m

x _ |11C 326C 1 l|l 4 }um

x__11C 325C 1 ] 4 Mawell

x 1C 28C1 ] 4 | Masewell

3,5C |roof falvabove fioor 4 | Meonwell

3.5C %namm 4 %ucum

x__|8C 325C359 above floor 4 (T8%) Mol

9or20C pit or dist. 4 | LACMNH

ac hols none ILACMNM

a8c post hols none LACMNH

| Maxwel

14C %m 100% | Maoowell

8C post hole none |LM

28C outeide Ml none Maxwell

28C outside i none Mavovell

26C outside il 4 Maxwel

20C oulaide i 4 Masswol

26C outside 4 Maawel

1c ] none LACMNH

X 2C 410C 4 rash 25% LACMNH

x l2C 410C ¢ |rash 25% LACMNH

3.5C roof felsbove floor 4 LACMNH

3.5C : roof felabove floor 4 LACMNH

3,5C i roof fal/sbove floor 4 LACMNH

3,5C ; roof falysbove floor 4 LACMNH

38C ; roof falVebove floor 4 LACMNH

3,5C ! roof faliebove floor 4 LACMNH

3.5C ! roof fal¥ebove floor 4 LACMNH

3.5C { roof falVabove floor 4 LACMNH

3.8C roof falabove floor 4 LACMNH

3,5C roof falVabove floor 4 LACMNH

LACMNH

; oC \p? fiot LACMNH

| . LACMNH

] i post hole? LACMNH

! hole? LACMNH

[ ] ‘ hole 100% LACMNM

14C burial 100% LACMNH

14C i burial 100% LACMNH

[ 14C ; buris! 100% LACMNH

"8C ina (ph) i 4 LACMINH

[+ : hole 4 LACMNH

14C | |buriel 100% LACMNH

114C i Inm 100% LACMNH

16C post hols % LACMNH

1 ‘e ! none LACMNH
423-2-3 1X a1C 10423C 1 (1] 4 LACMNH
423-3F-3 i 23C ‘ o roof fall 4 LACMNH
M23-3RF-3 ) a3C 8 roof fall 4 LACMNH
423-3RF-3 beg 2 83C : a roof fall 4 LACMNH
423-3RF-3 = a3C i & roof fall 4 LACMNH
423-4F -4 " . a7C M23C 378 8 floor 4 LACMNH
423-4F-4 bag 2 x__ialC M2C 378 a floor 4 LACMNH
423654 btoC b subfioor nons LACMNH
423-4F-5PH a8C |a post hole 4 LACMNH
423-88-7P [T b ph 4 |LACKMNH
423-8S-0PH 108C b post hole 4 | LACKINM
423-85-0P bag $1 20C dishurbed 100% LACMING
423-35-6P beg 92 20C disturbed 100% ILACMNH |
423,55°0P bag 93 20C ~ —idioubed 3 JLACMIe
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Table B.3. Provenience data for Mattocks lots that contain faunal material (page 14 of 17).

|Provenience Use Unit 1 Unit 2 Comtaxt |Seresn |Colisction
423-85-0P beg 84 20C |disturbed 100% ]
428-1-1 1,5C fiYabove floor nons | Masewell
425-1-2 bag 81 x__|1C 425C 1 ] 7% [Meowell
425-1-2 beg 82 * {C 425C 1 (] [6T% TLACMNH
425-2-3 x___1C 425C 1 ] r Mecwall
425-3-3 x__[58C 425C 58 above foorflesture 4 TMeewel
425-3-3/5 8.8C 426C 5.8 sbove foorflesture flot |Maowell
426-1-1 x__1C 426C 1 (] S0% [Mawel
2 1,36C ool falvRoor 100% |Mewell |
3 x__iC 426C 1 (] 0% LACMNH
426-1-4 bag #1 1,3.6C oot felficor 3% LACMNN
426-1-4 bag 2 1,36C firoof lei¥icor 3% LACMINH
426-2-6 bag #1 * ¢ 426C 1 [ 100% LACMNH
426-28 bag 2 x__I1C 426C 1 ] 100% LACMINH
426-2-8 beg 10 X 1C 420C 1 [] 100% LACMINH
42628 beg 94 * 1C 426C 1 (] 100% ILACMNH
426-2-8 beg 96 LT 426C 1 ] 100% LACNINH
426-3F 8 beg #1 ,6C ! roof fel¥ioor 100% LACMNH
426-3F-8 bag 92 3,6C ! roof falViloor 100% LACMNH
426-3F-8 bag 83 3.6C J roof feliioor 100% LACMNH
426.3FGbeg 4 | 3,6C ] roof felficor 100% LACMNH
1428378 bag #5 . 3.6C ; roof felificor 100% LACMINH
426-3F -6 beg 98 3.6C | roof felioor 100% LACMINH
428-3F-7 3,6C i roof feloor 100% LACMNH
426-3F-745 13662 \ “chack noles” flot LACMNH
14268-3F-7/47 . 3.6C? i "check notee” ot LACMINH
428-3F-7/49 ' 3.6C? “check notes” fiot LACMINH
426-3F-10P T 8C v post hole 100% LACMNH
[428-3F-11PH [ |post hole 100% LACMNH
426-3F-12PH 8C : | post hols 100% LACMNH
426-3F-13PH oC |post hols 100% LACMINH
426-3F-14P : 14C buriel 100% LACMNH
428-3F-18PH TS post hole 100% LACMNH
426-3F-16P beg 81 Ix__I8C /e (i) pit 100% LACMNH
426-3F-16Pbeg#2__ ° _'8C /e (pR) 100% LACMINH
426-3F-16Pbag#3 _(x __[8C |/ (pht) 100% LACMNH
426-3F-16P12 8C in/e (ph) pt flot LACMINH
426-3F-19PH S hole 100% TLACMNH
426-45-22PH 18C | %mh 100% TLACMINH
42722 a ; (] 50% Maxwol
427-3-3 bag #1 : [ B 0% Tmewel
427-3-3beg 2 [ i il - vary muddy 50% |Nimowell
427-4-3 bag #1 i il sbove flcor S0% ]
4274-3 beg 12 * i abowe floor 50% ]
4274-3 beg 83 ' i above foor 0% [ Mt
427-5-3 bag 81 P i sbove floor 100% [Mazwell
427-5-3 beg 82 ; | 8 above foor 100% ]
427-5-3 beg 63 T i abowe floor 100% [Mawel
1427-5-3/5 ; j i 5 above floor flot |Mmewel
427-8-3 beg #1 1 : i 10 sterlle on surface 100%-80% _|Maxwell
1427-8-3 bag 12 [ : Mo sterie onsurface  [100%-80% | Meewed
1428-1-1 bag #1 i 128C . outside none |Mmowel
1-1 beg 12 T_j26C i outside M none " [Nissowell
1431-1-1 na ; none iMaawell
31-1-2 x__|1C 431C1 ] 4 (50%) _ |Mawwel
431-2-2 bag 1 x__1C 431C 1 " 4 [l
4312-2bag 2 x_ 11C 431C 1 (] 4 ]
431-2-20ag 83 * 1C 431C1 O] 4 LACMNH
431-3-3 bag #1 x_ 11C 431C 1 10 4 Iu-u
43133 beg 82 x__IC A31C 1 ] 4 Mumeved |
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Table B.3. Provenience data for Mattocks lots that contain faunal material (page 15 of 17).

Provenience {Use | Unit 1 Unit 2 Context Scresn |Colisetion
431-3-3 bag 80 x__|1C 431C 1 ] 4 |Misowell
14-3bag #1 x_[8C 431C5.8.13.14.17___{above foor 4 ]
314-3 bag 92 x__|6C 431C 5.8.13.14,17___|above floor 4 [Mimewel
41411 5C 431C 5.8,13,14,17 | sbove foor fiot ]
431-54bag 81 & post hole 4 [Mmsewell
431-5-4 bag 82 ] post hois 4 {Mmowel
431-5-42 oC hole fiot [Mawel
431581 aC e (pi) pit fiot Mmovel
431-5-8 14C buriel 4 JLACMNH
43157 beg #1 8C pit (buriel?) 4 | Mmowel
431-5-7 beg #2 3 [Pt (burief?) 4 | Mgoowell
43158 17C burisl 4 [Maewall
431511 8C post hols 4 | Maowel
431512 o post hols 100% Mowel
431514 17C buriel 4816 LACMNH
4315148 17C burial 4818 Maxwell
431-5-15 beg #1 14C burial 4 Mexwel
431.5-15 bag 2 14C burisl 4 Maowel
431-5-16 oC post hole 100% [ Mmnwell
431517 8C post hole? 100% Maxwel
431-5-20 aC pN? Mexwell
43322 x__IC 433C 1 i 50% LACMNH
-2 beg #1 x__1C 433C 1 ] 80-100% __ |LACMINH
2 beg 2 x__1C 433C 1 ] 80-100%  |LACMINH
22 1€ 433C 1 (] ? LACMINH
2 4 roof fel 100% LACMNH
-2/43 T j4C roof el ? LACMNH
33-3-3 beg #1 x__iC 433C 1 ] 100% LACMNH
3-3-3 beg 12 x_1C 433C1 ] 100% LACMNH
-3 4C roof fal 100% LACMNN
433-4R-3/12 4C roof fell ? LACMNH
433-5F-4 beg #1 x__l6C 433C3.08,13.14 _ |sbove foor 100% LACMNH
4335F4beg®  x__[6C 433C36.2,13,14  sbove floor 100% LACMINH
433-5F 411 6c? “check notes” ? LACMNH
433654 18C subfioor none LACMNH
433-88-6P 8C \ M 100% LACMNH
1433-85-7P bag #1 9C . |post-occ. pi 100% LACMNH
433.85-7Pbag®2__ ' 19C ! |post-occ. pit 100% LACMNH
433-88-10P L 11eC i [ buriel 100% LACMNH
433-6S5-11P 8 |pit 100% LACMNH
433-65-13PH 18C {post hole 100% LACMNH
43385-14PH 18C |post hols 100% LACMNH
433-85-108 beg 81 13C burial 100% LACMNH
43365186 beg R | 113C buriel 100% LACMNH
433.85-18P 13 ‘ buriel 100% LACMINH
433-88-T2PH s post hole? LACMNH
433-88-121P L pi? LACMINH
1435-1-1 : s none LACMNH
435-1-2beg# _ ix  aiC 9436C 1 afl 3% LACMINH
436-1-2 bag B2 x_ [81C 8436C 1 afll E ) LACMNH
438-2-; x__aiC 2438C 1 Y] ) LACMINH
43513 x__laiC 8436C 1 ] 100% LACMNH
43534 LACMINH
435-4F4 x__(e8C i0436C 3.6,7,8.13.14_ia shove floor 100% LACMNH
435-4F-5 x__ja8C |0436C 3,6.7.8.13,14_[a sbove fivor 100% LACMINH
436-4F-5/4 C I s 100% LACMINN
435-4F-8 bag #1 x__|a8C 10436C 3,8.7.5.13.14_|a above floor 100% LACMNH
435-4F-8 beg 2 x__ |a8C _{9436C 3.6.7.8.13,4 |8 sbove floor 100% LACMNH
435-4F-7 bag #1_ °_|eC |0435C 3,6.7.8.13.14__|e sbove fioor 100% LACMNN
44ET0e0®@  'xje6C_ 18436C 3,679,134 s above fioor 100% _ |
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Table B.3. Provenience data for Mattocks lots that contain faunal material (page 16 of 17).

|m Use Unit 1 Unit 2 Content Scresn Collsction
435-3R-8 oa3C 8 roof fall 100% LACMNH
435-85-8 * n28C b436C 2,5.8.13.15  |b wesivabove floor 10% LACMNM
435-68-04PH b8C 1b post hole ? LACMNG
435-4F-0H72 bag 1 |a8C wa (hearth) a hearth fiot LACMNH
435-4F-QH/2 bag 92 ia8C /s (hearth) 8 hearth fiot LACMNH
438-88-128 1b13C buriel 100% LACMNH
[438-4F-13P x __ |a8C na (pit) [ 100% LACMNH
436-4F-13PR o8C /s (p) aph ot LACMNH
435-1-18 21,3.8C o fi¥roof faloor 100% LACMNH
436-85-168 bag 81 a17C burisl 100% LACMNH
435-58-108 bag 52 a17C |burisl 100% LACMNH
435-88-20M/3 b8C e (hearth) 1b hearth flot LACMNH
438-1-1 81.3.7C o filroof felifioor none LACMNH
438-2-1 bag #1 a3, a roof felVabove floor 4 LACMNH
438-2-1 beg #2 23,6C @ roof fell/sbove floor 4 LACMNH
-2 % {aiC 8438C 1 (1] 4 LACMNH
438-2RF -4 beg 81 23.6C & roof falabove floor 4 LACMNH
430-2RF4beg®2 ;| |a36C @ roof falllebove ficor 4 LACMNH
438-2RF4 < a3.0C & roof falabove floor 4 LACMNH
438-2RF4bagdd | 23,6C 8 roof falVsbove fioor 4 LACMINM
438-2RF4 bag 86 238C a roof felebove fioor 4 LACMNH
433-3F 4 beg #1 52.6C b reshvabove floor 4 LACMNH
438-3F 4 ” b2.6C b trashvabove floor 4 LACMNH
438-3F 4 beg #3 b2.6C ! b reshvabove floor 4 LACMNH
430-3F 4 bag 84 02,6C | b trasivabove floor 4 LACMNH
438-3F4 bag 08 ) b2.6C b rashvabove floor 4 LACMNH
438-3S-7P beg#1 | e8C & post hole 4 LACMNH
438-35-7Pbeg#2 = e8C a post hole 4 LACNIN
i___1a.b8C I hole 100% LACMNH
438-35-11P 62.6C | b trsshvabove floor 4 LACMNH
438-38-12P x _|b8C |nva (heerth) b hearth 4 LACMNH
1438-38-12H1 [ in/a (hearth) b hearth flot LACMNH
438-3F-13H x__b8C e (hearth) b hearth 4 LACMNH
438-48-198 DI7C burial 488 LACMNH
438-4S-208 i 1DI7C burisl 100% LACMNH
430-48-228/4 i p17C burial flot LACMNH
unknown (unit 438) LACMNH
430-1-1 ! 20C disturbed none LACMNH
440-1-1 01,2,6,7.02,6C b frssivabove A8.  |none LACMNH
1441-2RF-2 beg #1 1428 3.6C roof felVabove floor 4 LACKMNH
441-2RF -2 beg §2 1428 3.6C roof falVabove floor 4 LACMNH
441-3S-3P 428 17C buriad 4 LACMNH
441-38-4P na none LACMNH
441-1-8 * e 441C 2 tresh 4 LACMNH
441-2-5 x i2C 441C 2 resh 4 LACMNH
441-3-8 x 2C 441C 2 trash 4 !uum
441-1-8 beg #1 ] na none LACMNH
441-1-8 bag 92 ! e none JLACMNH
441-3-7 ix  12C 441C 2 wash 4 LACMNH
1-4-8 . 25C 441C 2.5 rasivabove floor 4 LACMNH
1-4F-8 e 28C 441C 2.5 trash/above floor 4 LACMNH
unknown (unit 441) ' JLACMNH
450-3-1 beg 1 i 20C outside 8 100% JLACNINM
450-3-1 beg #2 [ |eC outeide il 100% |LACIINH
451-1-1 , i20C outeide il none JLACMNM
477-1-1 ! ! ILACMNH
T ! beckhos trench B8 inone [ Mmewet
TT4 20C oulside @ {none ]
TT4 26C outsids il |none _ | Maewell
i) 28C [ouide 2 [LACH
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Table B.3. Provenience data for Mattocks lots that contain faunal material (page 17 of 17).

lm |Use Unit1 | Anslytic Unit 2 Context |Sesrenn | Collection
TV 444 20C outside il ? lm
[unknown |Maswell
i —
unknown Maxwell
unknown [Meovell |
unknown LACMNH
Junknown LACMNH




Table B.4. Provenience data for McAnally lots that contain faunal material.

IProvenience |Use iContext Screen |Collection |
1-3-1 LACMNH
14-1 LACMNH
1-8-1 . LACMNH
3-1-1 i Maxwell
3-2-2 LACMNH
34-2 LACMNH
3-5-3 LACMNH
3-6-3 LACMNH
18-4-2 * roof fall & fill 100% |Maxwel
844 * floor 100% |Maxwel
[8-4-5 * roof fail & fill 100% |Maxwell
|8-5-5 * floor 100% |Maxwel
8-2-7 X compacted fill  :50% Maxwell
|8-3-7 X |roof fal & fill 100% |Maxwell
84-7bag#1 x |flcor 100% Maxwell
84-7bag#2 x  floor 100%  |Maxwell
8-2-8 (X compacted fil [100% Maxwell
114-5 | roof fall & fill 100% [LACMNH
11-8-5 X roof fall & floor 1100% |[LACMNH
11-5-8/7 N roof fall & floor iinsitu  |LACMNH
11-28bag#1 ix  roof fall & fil 86% LACMNH
11-26bag#2 x  |roof fall & fil 68% LACMNH
11-3F-6/3 ix  irooffal & floor |insitu |LACMNH
11-3F-8/21 ix |rooffall & floor linsitu [LACMNH
11-3F-7bag #1 ix  roof fall & floor (100% |LACMNH
11-3F-7bag #2 * roof fall & floor 1100% |LACMNH
11-3F-7/7 x |rooffat &floor linsitu |LACMNH
11-3F-8bag#1 I* roof fall & floor [100% |LACMNH
11-3F-8 bag #2 * roof fall & floor {100% |LACMNH
11-3F-8bag#3 ix  iroof fall & floor (100% [LACMNH
11-3F-8/9 ix  |rooffali & floor linsitu [LACMNH
11-4S-9 X subfloor :50% LACMNH

|pithouse #27

T
i
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Appendix C. Faunal Specimen Databases

This appendix presents detailed information about each faunal specimen from
the proveniences that | included in the analyses in Chapter 5§ from Old Town (Table
C.1), Galaz (Table C.2), and Mattocks and McAnally (Table C.3). Each identifiable
specimen in each lot bag in the Old Town collection was labeled with a sequential
specimen number; thus, the bones in this collection can be easily linked to entries in the
database using the combination of lot numbers and specimen numbers. My loan
agreement with the Maxwell Museum precluded me from labeling bones in the
Mimbres Foundation collection, so the specimens from the Mimbres Foundation sites
do not possess unique identifying numbers. However, most field specimen bags from
these sites contain relatively few specimens of any single taxon, so it should not be
difficult to determine which bone in a bag corresponds to a given entry in the database
using criteria such as element and side.

Following the “Lot Number” and “Specimen Number” columns in the Old
Town table, or the “Provenience” columns in the tables for the Mimbres Foundation
sites, are columns that link each specimen to an analytic unit. For Mattocks and
McAnally, this information is given in the form of a numerical code, and Table C.4
presents the analytic units to which these codes correspond. The Oid Town database
also includes a column headed “Level/Fea.”, which lists feature numbers or level or
stratum numbers for excavation units that were dug either in arbitrary levels (e.g.,
subunit W in room AS) or according to natural strata (e.g., the Area D midden).
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The column headed “Identification” provides the taxonomic identification
assigned to each specimen (see Tables 5.1, 5.2 and 5.3). This is followed by columns
listing element, side, and element portion. The meanings of the abbreviations used for
element and portion are provided in Tables C.5 and C.6, respectively; for side, “r”
stands for right, “I” stands for left, and “rl” indicates that the right and left sides are
fused or joined together (as when the right and left mandible are fused at the mental
symphysis, for example). For artiodactyl phalanges, side refers to the side of the foot
from which a specimen comes rather than to the side of the body, and for vertebrae, side
refers to the side of the vertebra.

The “Scan Sites” column lists each bone density scan site that is present on a
specimen, using the scan site designations of Lyman (1984) for artiodactyls or of Pavao
and Stahl (1999) for leporids. If the complete cross-section of a bone is not present at a
given scan site, this is indicated either by a “.1” (e.g., “dn3.1”"), which indicates that less
than half of the cross-section is present, or by a “.2” (e.g., “dn2.2"), which indicates that
more than half is present. For ribs, an “x” in the scan site column indicates that a
specimen is from a rib other than the third through seventh ribs and that it is thus not
included in the density and scan site proportion analyses that I present in Chapter 5 (see
footnote 15 on page 184).

The “Fus.” column indicates the degree of epiphyseal fusion that is exhibited by
a specimen'. A specimen that is fully fused is noted by an “f”, a specimen that is fully

'meemm&ismhmmmmebmummdmnﬁmdnu
scetabulum. For the scapula, this column indicates oaly whether the head (glenoid fossa) is fused. For
veriebrae, “fusion” refers to the epiphyses of the centrum, and for ribs it refers 10 the epiphysis of the
head of the rib.
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unfused is indicated by a “u”, and a specimen that is partially fused (a line of fusion is
visible) is indicated by a “p”. A few specimens in these assemblages are fully unfused,
but both the diaphysis and the epiphysis, which refit, are present; these are indicated by
“ul”. For complete specimens, if only one of the proximal or distal ends is fused, then
only the unfused end is noted; this is indicated by “u(p)” for an unfused proximal end,
or “u(d)” for an unfused distal end.

The next two columns provide taphonomic information. The “Bum.” column
indicates whether a specimen is burned; a “b” indicates that a specimen is merely
blackened, while a “c” indicates that a specimen is calcined. The “Mod.” column lists
other forms of surface modification that are present on specimens. The meanings of the
abbreviations used in this column are provided in Table C.7; a question mark indicates
that a specimen is possibly modified in a certain way.

Attempts were made to refit broken specimens in these assemblages, and any set
of pieces that could be successfully refitted was treated as a single specimen. The “#
Pcs.” column indicates the number of refitting pieces that comprise a specimen; an “o”
(e.g., “20”) indicates that specimens refit on an “old” break, or one that appears to have
occurred prior to excavation. For the Old Town assemblage, pieces were occasionally
assigned different specimen numbers before it was discovered that they refit. In
instances where this occurred, the specimen numbers of the pieces that refit to the
largest piece are listed in the “Comments” column: if the refitting pieces all come from
the same lot bag, then they are listed as “incl. #x”, whereas if the refitting pieces come
from different lot bags, they are listed as “incl. lot y #x”. Refits between specimens
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from different lot bags are also indicated in the “Comments” columns of the tables for
the Mimbres Foundation sites. In all cases where refits between pieces from different
lmbagsoecm,thespecimenmwmtedwhhthelotthneonmhedthebiggutpieee,
anddleentryford:especimenind\eodxerlotbagwasleﬁblanksodutthespecimen
would not be counted twice.

Also recorded in the “Comments” columns are any teeth that are present in
mandibles or maxillae (see Table C.6 for abbreviations; if both right and left teeth are
present, they are listed as “r. x, 1. x”) and whether artiodacty! specimens are from
newbom animals (e.g., “ca. 6 wks.”).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page

1 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
2 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis

4 of 39).
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in this analysis (page
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i from Old Town proveniences inc
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
7 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
8 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
9 of 39).
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ences included in this analysis (page

v

10 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page

11 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
12 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page

13 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
14 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
15 of 39).
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29 [RmAS® i lion__[r 1 a2l |1 T
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page

17 of 39).
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414 RmAS@ Hops Tme2 r e Tme1 me2 ! ; F
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page

18 of 39).
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'RmAS @ : ! osc e aci. o
e N e
(AT LY 1] —Teps losc . Ir_ lact. T —
o7 g ::: 'gu_rg . r TecA. T L]
g | et 1 : . i i
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7 4T3 RmASW : ﬁ Elz | N —
87 1474 IRmAS M man E ! j | : :
87 1475 AmAS @ i '& (o ma | : 1
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page

19 of 39).
lopee. ! ]wf P : ‘ .
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S01 _ iRmASEN g lu v 18 :
2 _mmASE i G !
03 __ImmaS@ sk ¢ :
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0d 17 Rm AS i lieporides ok r— Ll ]
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532 ARmASE ! 'ioporides gen i ! ! | i
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(4 549 RmAS@ : iﬁ__g : & | T :
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87 1581 !RmAS @ {iopordas gan | L3 1 : i ;
7 562 RmASH : aen | lI__! : L :
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Gd 1558 'RmAS@ 1 i R ! ! ;
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1584 RnAS ! an . i
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$71 fm AS ! an | : !
S72 Rm AS i den : i
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
20 of 39).
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128 4 Rm AS &% _liopus fom lo ie5.208 I i T
128 RmAB @ |opus. e c Im,m ] i ;
128 | RmAS & liopus imtd (3 ‘_ﬂ_‘.ﬂ.ﬂ_ﬂ i
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416 a iRm AS jﬁ IR 4,85 .
416 2 'RmAS@ . i » ‘o [ u_ :
416 % 'Ren AS W ) ﬂm ® 1 lp W2w1_ o | T "
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418 i3 |RMAS ! ioyvilague am v [ 81082 It .
416 132 1Rm AS ft ; : om | lae 82 T ;
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418 » TRm AS jioous i 1 iscikinpu |::£1n.m1 Y '
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. ' : . | | 5 i
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416 a8 ‘RmAS : ﬁ o Ie tmé‘@ i ]
T Rm AS W _lepus icad i lmt2a® 1|
416 S0 RmAS @M # ) e iant e
416 51 Rm A5 ipht ic iy :
418 152 Rm A5 & ﬁ I
416 183 Rm AS _[pus mt | e _leghe
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s o ___anase L i i
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
21 of 39).
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416 1118 RmAS T ; 1‘2‘ L ! +e :
e e e
a6 137 ] ' on_Ti ' f —
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page

22 0f 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
23 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
24 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
25 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page

26 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
28 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
30 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
31 of 39).

! [Spnc. i iLowet | R i ot o !
578 L] Rm AS
Gd 198 [RmASEN S floor loporidee __1ekw bl L
578 w !Rm AS i & floor \isporides idan [1] : i
575 198 !Rm AS 8 & floor Iden %i ! 2 !
575 1199 RmASWN&foor !ﬁ don i ] I ‘
S7S 200 [Rm AST & floor sporidss___|gen rg R 12
578 1 Rm AS f § floor ! uk i ] i
ST 200  {RmASM & floor leporides _den . (& ;
578 203 IRm AS 8 & ficor | igporides iden uk H
(1] 204 fom AS fa § floor I_li !
578 1206 [RmAS & floor Tioporidee __[den }g ; T
875 208 |Rm AS 5 § floor ileporides idan [3 ! 2
S78 1207 'RmASR S foor i igen Jr TR 2
575 208 {Rm AS 8 & floor den if : ] :
878 200 Rem AS 1 § floor don f [ ; L
578 210 Rm AS i & floor | loporidas [_] : I
875 3} Am AS i & fioor {leporides lden : ! : !
578 13 Rm AS # & fioor i!! don L L
578 13 Rm AS S § fioor loporides  Iden | ! [ [
518 1214 RmAS@Gfioor lm don ! : P 1
578 18 Rm AS i & floor ; loporides don | i ! : !
578 1218 Am AS il & fioor ; |leporides iden ¢ ; | X !
578 7 Rm A5 M § floor i {leporides iden - ‘ ! L
578 1218 1R AS W § floor i epondes idon : ! ! | .
578 M9 IRmASMNGfoor lioponidee  [den ! s P i .
578 20 IRm AS 8 & floor ! i\sporides idan | | ’ 1 T i 1
575 32 (Rm AS 4 & floor ! javodectle  (md 8 ! HE . :
1 IRm A7 : jaodeciyls _ivos | losy ioa21 T R
009 :2 IRm AAT : ! i lr :[: . ; e : '
080 4 IRm AST * I es_I b T3 T ‘
- —1n
e ==
: d 882 1 2
088 | iR AT L Jiepus il r |pes 812 f__ic -
30 | IRm A% 1 lotodectde — den ! Ik . !
3799 Ren A0 0% H |oodectyte  ime | 0 b ]
37982 'Rm A8 8 ! [lops nm i e 't T '
780 4 TRm ASS 0 : ) om0 Jd Tt b A T
78 | Rm A9 ™ | | ihm 'a 8.2 b I
3798 Rm A9 W ! ]!Em fum it id ! 1 1
3790 Rm AW _juin ip 2.1 ] og?
e 4 Am AQ & Y opus e ia jred,re8 (I ;
370 9 Rm A0 N i [ e :c.l.h.w icu!.n.mn | C
3198 10 [Rm AAS 0 T Tiopus, ®m r _id tg_,!z (RN '
3790 1" Rm AQ B ; fam L} 8. : ! . )
3790 (12 Am AN 8 : lspondes fom | ) v ; ,
3790 13 Rm A% M : Gfvisges W v d X IR0 :
3790 14 Rm A0 M . [~ m2 v e mt.me.2ms if 2,
i | ! i \ H ¢ |
3790 18 1Rm ASO i [T mgn _r b ant2dne? | | ; i __p3ps
37016 {Rm ASO _ i apordes L) : i : : ; .
3790 17 'Rm A | leponides don ' i : i i -
3798 118 RmAWE ieporidge ___iden | ' . L
37808 19 Am AL & lispondee idan ! . ! !
3790 '20 Rm A% 8 i {lsporides idon . [ ‘ i
3790 21 RmAN G i lspordes _ den ; ! [
82 Rm A & su_r [bw : ! ]
i 1Ren ASO [ hm 9 :a;.‘lsznu ' |
- R i t : !
D2 4 RmAM @ ! ; w221 [ . |
-3 Rm A% & s temd {5 ¥ [ Lz i
02 R A T8 . ’g irad ) (¥ : !
g2 ! Rm AW W : opus il r te' ot #_ib
2 8 Rm A0 B : g ol _jr  lmid cat. 1
%029 im A0 M lopus gt !
%02 110 iftn A9 B 'ﬁ mgn it b a2 I
3833 \Rm A0 IR Toku 1t <Swhks
N33 S Am A% I lopondes st ir [ t'!i
= ] R A48 & lposdes  jecs ¢ IE
% 7 Am AN B ) inAbd Tt
CNN0 Rm A & ! ) Tna lgu ir
D10 imnane I ] '




429

194 Rm A4 !

o

o B

Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
32 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page

33 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
34 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
35 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
36 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page

37 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page
38 of 39).
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Table C.1. Faunal specimens from Old Town proveniences included in this analysis (page

39 of 39).
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Table C.2. Faunal specimens from Galaz proveniences included in this analysis (page 1 of
4).
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Table C.2. Faunal specimens from Galaz proveniences included in this analysis (page 2 of

4).
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Table C.2. Faunal specimens from Galaz proveniences included in this analysis (page 3 of

4).
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Table C.2. Faunal specimens from Galaz proveniences included in this analysis (page 4 of
4).
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luded in this

proveniences inc

Table C.3. Faunal specimens from Mattocks and McAnally

analysis (page 1 of 13).
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Table C.3. Faunal specimens from Mattocks and McAnally proveniences included in this
analysis (page 2 of 13).
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Table C.3. Faunal specimens from Mattocks and McAnally proveniences included in this
analysis (page 4 of 13).
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Table C.3. Faunal specimens from Mattocks and McAnally proveniences included in this

analysis (page S of 13).
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Table C.3. Faunal specimens from Mattocks and McAnally proveniences included in this

analysis (page 7 of 13).
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Table C.3. Faunal specimens from Mattocks and McAnally proveniences included in this

analysis (page 8 of 13).
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included in this
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(page 10 of 13).
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Table C.3. Faunal specimens from Mattocks and McAnally proveniences included in this

analysis (page 12 of 13).
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Table C.3. Faunal specimens from Mattocks and McAnally proveniences included in this

analysis (page 13 of 13).
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Table C.4. Key to analytic unit codes used for Mattocks and McAnally in Table C 4.

[Code TAnaiytic Unit ]
1 80a fill

2 80b fit

3 108 fitl

4 111M

5 111 floor festure
{6 112 il

7 113 fill

8 114a fi

9 114b Ml

10 [11Safil

11 115b

12 (1166l

13 (119 #l

14 (121130

15 [121/131 upper fill
16 1121/131 lower fill
17 141 fll

18 [225fil

19 12331l

20 237 fn

21  1268a il

22 266D fill (west)
23 |286b fill (east)
24 1280 upper

25 1290 lower

26 1325 upper fill

27  |325 lower il

28 1410l

29 |423afW

30 [423a floor

31  [425fi

32  |425 fioor festure
33 42681l

34 1426 floor festure
35 431 upper fill

36 1431 lower fil

37 1433 upper il

38 433 lower il

39 4358 upper fill
40  1435a iower fil
41 |435a floor feature
42 |438a il

43 438D floor festure
44 441 W

45

McAnasily
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Table C.5. Element abbreviations used in faunal specimen databases. Bold letters in
this table and in the two tables that follow represent the abbreviations.

dea = tooth radius
mandible slna
maxilla (used for leporids only) inmominate
pmx = premaxilla (used for leporids only) femur

alv = indeterminate alveolus/alveoli tibia

sku = all other skull elements for leporids; fibula
all skull elements for artiodactyls carpal

cra = complete or partially complete astragalus

cranium (component elements listed calcaneus

under “Portion™) saviculocuboid
sacrum (1" sacral vertebra) tar = all other tarsals
vel = l“eemcal vertebra (atlas) mp = indeterminate metapodial
ve2 = 2™ cervical vertebra (axis) me# = metacarpal (me for artiodactyls)
vee = other cervical vertebra mt¥# = metatarsal (mt for artiodactyls)
vth = thoracic vertebra mpa = artiodactyl accessory metapodial
viu = lumbar vertebra ph# = phalanx
vsa = sacral vertebra (other than 1%) pa# = artiodactyl accessory phalanx
vea = caudal vertebra patella
ver = indeterminate vertebrae fse = sesamoids above the distal condyles
sterebra of the femur
rib pse = proximal phalangeal sesamoid
clavicle dse = distal phalangeal sesamoid
scapula antler
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Table C.6. Element portion abbreviations used in faunal specimen databases.

General: condyle, jugal process of occipital,
complete, proximal, distal, shaft sphenoid, palatine, masal, lacrimal, malar,
ps/ms/ds = proximal/middle/distal shaft ~ vomer, hyoid, ethmoturbinal
pe/de = proximal/distal epiphysis

(unfused) Vertebrae:

anterior, posterior, lateral, medial, middle
ve/se = vertebral/sternal end

Teeth:

incisor, canine, premolar, molar

capitals = upper, lower case = lower (e.g.,
P4 = upper fourth premolar, m1 =
lower first molar, etc.)

?m = indeterminate upper or lower molar

k = indeterminate cheek tooth (uk =
upper, Ik = lower)

f = fragment

Mandible:

body (mostly complete), ramus (mostly
complete), diastema, angle, condylar
process, ab/ib/pb = alveolar/inferior/
posterior border, alv = alveolus/alveoli

Maxilla:

ap = alveolar process, malar, zygomatic
process, orbital process, br = palatine
bridge, iof = infraorbital foramen, anterior
portion with partial premaxilla, pal =
posterior portion with partial palatine, alv
= alveolus/alveoli

Premaxilla:

amterior portion only, frontal process only,
max = posterior portion with partial
maxilla

Skull Elements:

frontal, supraorbital process of frontal,
parietal, interparietal, temporal,
zygomatic process of temporal, bulla,
mastoid, occipital, oem = occipital

body, arch, sp = spinous process, tp =
transverse process, mp = mammillary
process, ezy = prezygopophysis, ozy =
postzygopohysis, ae/pe =
anterior/posterior epiphysis

Ribs:
head, meck, tubercle, shaft

Scapula:

head, neck, body, sbh/ib/vb = superior/
inferior/vertebral border, acromion, spine,
ia = inferior angle, sa = superior angle

Sternebrae:
masubrium, xyphoid, ste = other
sternebra

Innominate:
acetabulum, ilium, ischium, pubis

Femur:
gUIt/3t = greater/lesser/third trochanter

Carpals:

mavicular, lunate, triquetral, pisiform,
gma/ima = greater/lesser multiangular,
central, capitate, hamate, radial,
intermediate, uinar, 2/3 = second/third,
4th, accessory

Tarsals:
savicular, 2nd cuneiform, 3rd cuneiform,
cuboid, 2/3 = second/third

Metapodials:
dea = distal condyle (artiodactyls only)




457

Table C.7. Surface modification abbreviations used in faunal specimen databases.

adabe encrusted

carnivore gnawing

cutmark

digested

piqnenned

polished

rodent gnawing

toothmark (indeterminate agent)
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Appeadix D. Curation Notes

The Old Town collection will be retumned to Darrell Creel of the Texas
Archaeological Research Laboratory at the University of Texas at Austin, and the
Mimbres Foundation collections will be returned to Maxwell Museum of Anthropology
at the University ofl‘iew Mexico. As I analyzed these collections, I also prepared them
for long term curation at these facilities by re-bagging each lot in a new polypropylene
zip-closure bag and by re-labeling each lot with a new tag, made from acid-free paper,
on which site and provenience information are printed. All written material that was
present in or on the original bags was retained and placed in the new bags.

Within each lot bag, identifiable specimens were bagged further according to
taxon; unidentifiable specimens, worked bone specimens, and non-bone materials are
also bagged separately within lot bags. Although the analyses that I present in this
dissertation include only artiodactyl and leporid specimens, all identifiable bone
specimens in the collections that I used were sorted into taxonomic categories. Each
sub-bag within a lot bag is labeled with an acid free tag on which the site number, the
provenience designation, and the taxonomic identification is printed. A catalog will be
available with each collection at the institution where it is curated that lists the taxa
present in each lot bag and that also indicates whether each bag contains unidentifiable
specimens, worked bone, or non-bone materials.

For all of the sites that I used, I identified many artiodactyl and leporid
specimens from proveniences that I did not include in the analyses that are presented in
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this disseﬁation. I will make complete databases available with each collection that are
similar to those provided in Appendix C, but which include every identified specimen
from these assemblages, rather than only those specimens that are included in the
analyses discussed here.

In addition, I obtained on loan from the Maxwell Museum materials from all of
the sites that the Mimbres Foundation excavated, not just those whose assemblages I
used for this dissertation. I have re-bagged the material from the sites that I did not use,
though I have not sorted this material into taxonomic categories. I will provide catalogs
listing the bags from each of these sites when I return this material to the Maxwell.

Finally, both for Old Town and for each of the Mimbres Foundation sites, lot
bags were boxed in the same order in which they are listed in Appendix B, which
should make it easy to locate any individual bag in these collections. As I noted in
Appendix B, the Mimbres Foundation materials that I received from the L.A. County
Museum of Natural History are boxed separately from those that I obtained from the
Maxwell Museum, but bags are boxed sequentially within each sub-collection from

each site.



Appendix E. Faunal Data from the Wind Mountaia Site

Table E.1 presents numbers of identified artiodactyl and leporid specimens
recovered from each structure that was excavated at the Wind Mountain site; structures
from both the Wind Mountain locus (“WM”) and the Ridout locus (“RO") are included
here. These data come from Woosley and McIntyre (1996); see Cannon (2000) for
further details. To aggregate faunal samples into time periods, I simply assigned all of
the specimens from a given structure to the phase to which Woosley and McIntyre
(1996:table 3.5) suggest that the structure dates. For most of these specimens,
information about stratigraphic context is not available, nor are such data as element,

portion, etc.
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