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Abstract

During the late Initial Period (c. 1100-800 BC), the Conchucos region of highland Peru witnessed the formation of the ceremo-
nial and “proto-urban” center of Chavin de Huantar (c. 1000-500/400 BC). An important question regarding Chavin de Huantar
centers on the nature of its subsistence economy during the time when it was first founded. In this paper, we present new
results from zooarchaeological, starch granule, and stable isotope (8'3C and 8'°N) analyses to reconstruct diet from Canchas
Uckro, a settlement located in Chavin de Huantar’s heartland region. Founded c. 1100 BC and abandoned just after 800 BC,
Canchas Uckro provides insight into socioeconomic processes during the early phases of Chavin de Huantar. Extant faunal
remains suggest deer comprised an important component of the diet, while camelids constitute a minor proportion of the
assemblage. Starch granules recovered from the pottery indicate that domesticated cultigens (maize, potato, and manioc)
were obtained from different highland production zones. 8'3C and '°N analysis of a sample of human skeletal remains, coupled
with Stable Isotope Analysis in R (SIAR) mixing models, demonstrate that C; plants constitute most of the diet, while maize was
not intensively consumed. 8'3C and 8'°N further indicate that deer made up 25-50% of the diet. The results of this study add to a
growing corpus of data on subsistence practices in the north-central and northern highlands of Peru prior to the widespread

adoption of domesticated camelids.
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Introduction

The late Initial Period (or Middle Formative Period; c. 1100-800
BC) was a transformative time in the Central Andes. During this
period, numerous civic-ceremonial centers were founded in the
Peruvian highlands (Burger 1992) (Figure 1a). One locus of cul-
tural development was the Conchucos region of north-central
Peru. By the late second millennium BC, this area witnessed
the formation and subsequent florescence of Chavin de Huantar
(c.f., Burger 2019; Kembel and Haas 2015; Rick et al. 2010), a
large ceremonial and ‘“proto-urban” center (Burger 1984).
While much is known about its later occupation during the
Janabarriu Phase (c. 800/700 and 500/400 BC), less is understood
about the regional socioeconomic processes during the late
second millennium BC when the site was first founded.
Scholars generally agree that late Initial Period highland popula-
tions practiced an agrarian economy in which a variety of culti-
vated plants were consumed (Burger 1992; Burger and van der
Merwe 1990; Sayre 2010). In contrast, analysis of mammalian
remains suggests the late second millennium was a transitional
period between the hunting of wild game (primarily deer and
wild camelids) and the adoption of domesticated camelids that
diffused northwards (Miller and Burger 1995; Uzawa 2010)

from the south-central and southern Andes where they were
first domesticated (e.g., Bonavia 2008; Mengoni Gofialons
2008; Moore 2016; Wheeler 1995, 1999; Wing 1986).

'Department of Anthropology, Tulane University, New Orleans, USA
2Laboratério de Arqueologia Tropical, Museu de Arqueologia e Etnologia,
Universidade de Sido Paulo, Sdo Paulo, Brazil

3Department of Anthropology, University of California, Santa Cruz, USA
“Basic Medical Sciences, University of Arizona College of Medicine-Phoenix,
USA

Corresponding Author:

Jason Nesbitt, Department of Anthropology, Tulane University, 6823 St.
Charles Avenue, New Orleans, Louisiana, 701 18, USA.

Email: jnesbitt@tulane.edu

Sadie L. Weber, Labortério de Arqueologia Tropical, Museu de Arqueologia e
Etnologia, Universidade de Sio Paulo, Avenida Prof. Almeida Prado, 14660—
Butantd, Sdo Paulo, SP, 05508-070, Brazil.

Email: sadielweber@gmail.com

Eden Washburn, Department of Anthropology, University of California, Santa
Cruz, 1156 High Street, Santa Cruz, CA 95064, USA.
Email: ewashbur@ucsc.edu


mailto:jnesbitt@tulane.edu
mailto:sadielweber@gmail.com
mailto:ewashbur@ucsc.edu
https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/ebi
http://crossmark.crossref.org/dialog/?doi=10.1177%2F02780771231176477&domain=pdf&date_stamp=2023-05-24

Journal of Ethnobiology 0(0)

Chauhapoyas ° N )
T i
( Pacopampa \ / \J
g 3 Ly |
- } SN
“\(L Kuntur Wasi e b
A e®Cajamarca
b R ‘e
v\\ f/ \\ R
{ :
i
Caballo = o
b v i i
Trujillo @A Muerto [V:MZ ’ | 0 Tutishcainyo
S =X A
/ A
I L
ST ¥ e o
\ - Yo /J/ )

; s
B Cave of theOwls \

Ci chas Uckro il

Huar3 o - ﬁ/{\

n "‘ uantal \
%" !\‘ Shlllacoto fJ\A//(

P\’ {

7 7

/

Legend
A Archaeological Sites

® City

Altitude

[ until 3000

[] until 4000

I unii 6768

0 200
e e KM

N

T
: . .
% - ) )" /
N . el /
- . ’\ s /
LA -«
g
2
5 S | /
Reparin A
OCajay rﬁé N onto
W Qo‘\’(\
E Huan. \
@ Masin, |
o MashuancoA
=
S eChana
o = Cancl’yes Uckr il
w Pinkush A
58 Huantare ‘ egend e
/
® ciy S
4 A Archaeoleglca\swes\ \
g;/
z)
{'San Marcos. Altitude \
until 3000 /
.% until 4000 /l N
until 6768
0" L G v =
A \..,zl — = KM,

(L0

Campan%yuq\y
Rumi

A

Figure I.

While the extant data indicates a mixed economy in the northern
and north-central highlands, little is known about the precise nature
of the diet prior to the adoption of camelids. For instance, was there
regional variation in subsistence practices between different sites
during this time? Furthermore, what proportion of the diet was
comprised of different domesticated plants versus animal
protein? If hunting was an important practice what was its approx-
imate dietary contribution?

In this paper, we address these questions through a zooarcheolog-
ical, starch granule, and stable isotope (6">C and 8"°N) study from
Canchas Uckro, a late Initial Period site situated in the Chavin heart-
land. Utilizing these methods, we present new data on the role of
animals and domesticated plants in the Canchas Uckro subsistence
economy. Our results demonstrate that the inhabitants of Canchas
Uckro practiced a combination of hunting and farming, as
opposed to a fully agrarian or agropastoral system. Based on these
findings, we contextualize our results with Chavin de Huantar, as
well as other contemporary sites in highland Peru.

a) Map showing key archaeological sites mentioned in the text, b) map of the Conchucos region with the location of Canchas Uckro.

Environmental Context of Canchas Uckro

Situated approximately 22 km to the northeast of Chavin de
Huantar, Canchas Uckro is one of several sites dating to the
late Initial Period and Early Horizon (800-200 BC) in the
Conchucos region (Nesbitt 2023). This region consists of mul-
tiple intermontane river valley systems in the eastern Andes of
north-central Peru that drain into the Marafion River, a tributary
of the upper Amazon. Located above the Puccha River,
(Figure 1b), Canchas Uckro is positioned near several different
vertically stacked production zones (e.g., Brush 1976; Murra
1985; Pulgar Vidal 1970; Tosi 1960) that was favorable to
ancient human settlement in the region (Tello 1960: 42).

At an elevation of approximately 3170 m.a.s.L., the site is sit-
uated within the quechua production zone. This area is sur-
rounded by extensive contemporary agricultural terracing for
a variety of crops that are supported by both irrigation and rain-
fall agriculture. In antiquity, the quechua could have been used
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for maize production and other mid-elevation crops (Brush
1976; Pulgar Vidal 1970).

Above Canchas Uckro are the jalca and puna grasslands. In
the jalca (c. 3300-3800 m.a.s.1.), highland crops such as quinoa
(Chenopodium quinoa), potatoes (Solanum tuberosum), as well
as other high-elevation tubers like oca (Oxalis tuberosa) can be
cultivated. At altitudes exceeding 3800 m.a.s.l. lies the exten-
sive grasslands known as the puna. This region serves as pasture-
lands for domesticated camelids herds (e.g., Flores-Ochoa 1979)
and is also the preferred habitat of taruca (Hippocamelus antisen-
sis), a species of Andean deer.

Below Canchas Uckro lies the Puccha valley floor which is
located at ~ 2500 m a.s.l. and lower. Sometimes referred to as
quebrada by local populations, it is better known as the yunga,
a hot, dry production zone found in the intermontane valleys on
the eastern side of the Andes (Onuki 1985). In the areas around
the town of Masin, roughly 3 km from Canchas Uckro, are
narrow strips of agriculturally productive lands in which a
diversity of tropical cultigens are farmed, including manioc
(Manihot esculenta), avocado (Persea americana), achiote
(Bixa orellana), and other fruits.

Excavations of Canchas Uckro

Canchas Uckro is a two-tiered stone platform that measures 60
(N-S) m x 35 (E-W) m and is approximately 3 m in height
(Figure 2). On the summit of the platform are a cluster of circular
buildings that probably functioned as houses (Nesbitt et al. 2021).
Excavations focused on the main platform to ascertain its chronol-
ogy and relationship with Chavin de Huantar. These investiga-
tions determined that Canchas Uckro functioned as a small
ceremonial center and village settlement that was built in two
principal construction phases dated between c. 1100 and 800/
750 BC (Nesbitt 2023; Nesbitt and Ibarra Asencios 2023;
Nesbitt et al. 2021) (Supplemental Figure S1). The age of

Figure 2. Photograph of the Canchas Uckro platform.

Canchas Uckro is significant because it was contemporary with
the first phases of monument building (Kembel and Haas 2015;
Rick et al. 2010) and residential settlement (Burger 1984, 2019;
Mesia-Montenegro 2022) at Chavin de Huantar. Furthermore,
Canchas Uckro was abandoned around 800-750 BC (Nesbitt
and Ibarra Asencios 2023) and coincides with the florescence
of Chavin de Huantar during the Janabarriu Phase (c. 800/
700-400 BC) (Burger 1984, 2019).

The organic remains discussed in this paper were recovered
from fill deposits associated with the construction of the main
fagade on the northwest side of the platform and the lateral
revetment walls on the southeast side (Figure 3). Sediments
from these contexts were carefully troweled and screened
through 3 mm mesh. Limited flotation of soil samples was
also conducted but did not yield identifiable macrobotanical
remains due to acidic soils. On the other hand, abundant
faunal remains were recovered consisting mainly of mammals
and small quantities of marine mollusks. In addition, human
remains were found within these deposits.

On the northwest side of the platform, a 5 X 5 m excavation
unit revealed two horizontally superimposed walls that corre-
spond to two separate building phases. These walls probably
functioned as retaining walls for the upper part of the platform.
The earliest of these walls (Wall 2) was covered over by a fill
deposit consisting of quarried boulders and dark, artifact-rich
soils. Within these layers, abundant faunal remains and other
organic remains were recovered. Wall 1 was constructed imme-
diately following the interment of Wall 2. The space in front of
Wall 1 also consisted of a thick refuse layer.

Like the northwest part of the platform, the excavations on
the southeast fagade yielded evidence for two building phases
in which the original wall (Wall 3) was covered by a second
(Wall 4). Excavations behind Wall 3 exposed a large section
of the fill of the platform. The fill was approximately 1.25 m
in depth and contained dozens of large boulders. The matrix
of this fill consisted of dark brown organic-rich soils with char-
coal, animal bone, and marine shell. Wall 3 was covered over
by an intentional fill layer that measures some 50 cm in thick-
ness and is characterized by boulders within a dark soil
matrix with abundant artifacts and faunal remains. This
deposit was also utilized as the fill over which a later platform
wall (Wall 4) was built. Wall 4 was covered with a deep,
organic, and artifact-rich layer with pottery and animal bone.

Materials and Methods

Zooarchaeology

The zooarchaeological analysis was conducted by Sadie Weber
and builds off a larger project that is investigating the intensifi-
cation of camelid use and the transition to agropastoralism in
the late second and early first millennia BC (Weber 2019).
Faunal remains included mammal bone (Number of Identified
Specimens [NISP] = 625), as well as marine and terrestrial mol-
lusks (NISP = 109). While this may seem to represent a small
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Figure 3. Image of the excavations of the northwest and southeast fagade walls.

sample, it is of comparable size to other contemporary highland
contexts (e.g., Miller and Burger 1995). Animal bones and mol-
lusks were identified with the aid of published guides (e.g.,
Altamirano Enciso 1983; France 2008; Torres et al. 1979 for
animal bone; Alamo and Valdivieso 1997; Keen 1971;
Osorio 2002 for mollusks) and photographs of collections
from the Harvard University Museum of Comparative
Zoology. The category “artiodactyl” was used in cases of
unclassifiable elements of the axial skeleton (vertebrae and
ribs), cranial, and long-bone fragments to avoid skewing the

analysis toward a specific taxon. Consequently, a lower
number of specifically classified faunal remains were identified.

The assemblage was quantified according to NISP, Minimum
Number of Elements (MNE), and Minimum Number of
Individuals (MNI) (Grayson 1984; Lyman 2008). For both MNE
and MNI calculations fusion state, size, orientation (distal/proxi-
mal, cranial/caudal), and side were considered. While MNI calcu-
lations generally underestimate the overall number of individuals
represented, they offer a conservative estimate of the individuals
necessary to account for all remains recovered. Pathology,
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burning, breakage, and mechanical modification were also
recorded. Age determination, when possible, of cervids (Harlow
and DeFoor 1962; Mena 1992; Purdue 1983; Severinghaus
1949) and camelids (Wheeler 1982; 1999) was undertaken to
create survivorship profiles. Furthermore, for the purposes of
aging the cervids represented here, epiphyseal fusion stages of
white-tailed deer (Odocoileus virginianus [see Purdue 1983])
were used to produce an approximate survivorship curve.

Starch Granule Analysis

Forty sherds were subjected to starch granule analysis using
field extraction procedures and slide preparations outlined in
Weber (2019:181) (Supplementary Data: Field Extraction and
Slide Preparation for Starch Granule Analysis). Identification
of the starches was completed at Harvard University through
microscopic analysis under cross-polarized light. Starches
from the archaeological samples were compared to modern ref-
erence assemblages and published images to confirm the iden-
tifications (e.g., Pagan-Jiménez 2015).

6'3C and 6'°N Analysis

Human remains from Canchas Uckro were relatively rare
and consisted of secondary interments that were frequently
associated with animal bone (Supplementary data: Human
Remains; Supplemental Figures S2 to S4). In this study, we
selected bone from 5 different individuals for 8'*C and 8'°N
analysis. Individuals were identified based on duplicate skeletal
elements and genetic analysis (not reported in this text). Sex
was estimated for three of the five individuals using morpholog-
ical observations of the pelvis (Buikstra and Ubelaker 1994).
Assessment of sex for three of the five individuals was deter-
mined using ancient DNA analysis (not reported in this text).
In addition to the human bone, four cervid teeth were
sampled for 8'°C and 8'°N analysis and used in combination
with 8'°C and 8'°N data from additional possible dietary
resources (see Supplementary Data: §'>C and 8'°N Analysis;
Supplemental Table S1). Data for the mixing models for

Table I. Summary of Main Taxonomic Groups from the Canchas
Uckro Faunal Assemblage.

Taxonomic group NISP MNI
Artiodactyl (not further identifiable) 366 -
Cervidae (not further identifiable)

Hippocamelus antisensis Odocoileus virginianus 192

12 7

Camelidae 22 2
Cavia sp. 25 8
Carnivorae (not further identified) 4 -
Aves (not further identified)

Total 3

625 -

determining human diet was compiled from the following ref-
erences: Colonese et al. 2020; DeNiro and Hastorf 1985;
Finucane et al. 2006; Takigami et al. 2020; Turner et al.
2010; Tykot et al. 2006; Washburn et al. 2020.

Results

Zooarcheology

Faunal remains from Canchas Uckro were highly fragmented, a
characteristic common to contemporary animal bone assem-
blages from the Peruvian highlands (e.g., Miller and Burger
1995; Rosenfeld and Sayre 2016; Sawyer 1985; Shimada
1982, 1985; Uzawa 2019; Wing 1972). The assemblage is dom-
inated by artiodactyls (Table 1) (NISP = 593), which in
pre-Hispanic Andean contexts are deer and camelids. Of
those bones that can be more specifically identified, the major-
ity are cervids (taruca and white-tailed deer), with a NISP of
205 and an MNI of 7. However, because of the fragmentary
nature of the assemblage, the actual quantity of cervids was
probably greater. For cervids, nearly all identifiable skeletal ele-
ments are present, excluding ribs and certain vertebrae, which
were abundant in the overall assemblage, but could only confi-
dently be identified to the artiodactyl level. All cervids were
prime-aged adults, save for two young individuals. The survi-
vorship pattern represented here reflects an expected age distri-
bution of a normal cervid social group (Barrio 2010; Merkt
1987) (Figure 4).

In contrast, camelids form a small component of the assemblage
and are represented by an NISP of22 and an MNI of 2. All camelids
were of adult age. While few camelid remains were complete
enough to be measured, those bones that could be measured fall
within the size ranges of domesticated llama or wild guanaco
(Kent 1982; Le Neiin et al. 2023; Supplementary Data:
Identification of Camelids; Supplemental Tables S2 to S4).
Moreover, given that the natural range of guanacos overlaps with
llamas (Gonzalez et al. 2006), determining whether the bones
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Figure 4. Survivorship curve for all cervids at Canchas Uckro. Age
stages are as follows: | = fetal; 2 = 0-12 months; 3 = 13-20 months; 4
= 20-29; 5 = 29-38 months; 6 = >38 months.
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represent domesticated or wild camelids is difficult to ascertain
with our small camelid bone sample.

Evidence for butchery (cutting, chopping, and marrow
cracking) appeared within all artiodactyl categories (cervid,
camelid, and unidentified artiodactyl) and on 28% (n = 174)
of all analyzed faunal remains. There was a high frequency of
shattered long bones, and while in many cases they were
assigned to skeletal element, they could not be specified to
the genus or species level. As such, a general artiodactyl
pattern of butchery marks is represented. Cut marks from
stone tools are common, appearing on 20% (n = 125) of the
artiodactyl remains, including cervids and camelids, and are
primarily located at standard disarticulation or bleeding loca-
tions including the cervical vertebrae, pelvis, long bone articu-
lations, and the axial skeleton. Cut marks appear on the ventral
aspects of two of the cervid cervical vertebrae, as well as on a
single cervid atlas, possibly indicating in situ slaughtering and
field preparation of the carcass (Miller 1979: 27).

Butchery mark locations are consistent with carcass disartic-
ulation and processing. A pattern of forcibly opening the
animal’s ribcage is evident in green fractures that are located
on the transverse processes of the thoracic and lumbar vertebrae
(Miller 1979: 44). Shattering of long-bone shafts and the splitting
and shattering of metapodials was also common throughout the
assemblage and is likely indicative of marrow cracking and fat
processing (e.g., Binford 1981; Morin 2020; Rick and Moore
1999; Yacobaccio 2007). Rare evidence for burning (n = 31)
probably indicates that animal carcasses were de-fleshed, the
meat cooked, or entire elements were boiled, and the long
bones were subsequently processed for marrow.

In addition to the artiodactyls, 25 guinea pig (Cavia sp.)
bones (NISP = 25; MNI = 8) were recovered from the excava-
tions. Guinea pig bones are quite small and for taphonomic
reasons are often underrepresented in faunal assemblages
(Osborn 2019: 360-361; Valdez and Valdez 1997). As a
result, the dietary contribution of this species is difficult to
ascertain from animal bone alone.

Marine Mollusks

A total of 109 marine mollusk fragments were recovered and are
tabulated in Supplemental Table S5 according to NISP and MNL
Five marine mollusk species are represented in the assemblage
from Canchas Uckro. Four species pertain to the cold waters of
the central or north-central Peruvian coast, including
Choromytilus chorus, which was the most common. Other
species include Aulacomya ater, Donax obesulus, and the
marine gastropod Concholepas concholepas. Finally, two parts
of a Spondylus sp. shell bead fragment were also recorded.

Starch Granule Analysis

Of the 40 sherds, 6 yielded starch granules. In some cases, the
starch forms were too ambiguous or too damaged to bespecifically
identified. As such, the identifications made here are conservative.

Three plants were identified from our assemblage including potato
(Solanum tuberosum), maize (Zea mays), and manioc (Manihot
esculenta), as well as unidentified grasses (Poaceae)
(Supplemental Figure S5; see also Supplemental Figure S6 for
modern comparative starches).

Results of the 6'°C and 5'°N Analysis

Bone collagen samples from the five human individuals and
collagen from four individual cervid teeth were subjected to
8'°C and 8'°N analysis, and the results are presented in
Figure 5 and Table 2. Atomic C/N ratios calculated for all
samples range between 2.9 and 3.6, suggesting bone and
tooth collagen was well preserved (Ambrose and Norr 1993;
DeNiro and Hastorf 1985). The &'3C values of the human indi-
viduals range from —19.1%o to —18.4%0¢ with an average value
of —18.7%c. Human 8'°N values range from 7.1%o to 7.8%o
with a mean of 7.4%o. Based on these values, the diets of indi-
viduals from Canchas Uckro appear to represent a predomi-
nantly C; plant diet supplemented by terrestrial herbivore
protein. In addition, 8'°N values fall within the expected
range of terrestrial protein thus ruling out the consumption of
marine protein, including shellfish.

Raw 8'C and 8'°N data were further analyzed using dietary
mixing models (Supplementary Data: Statistical Data Analysis
of Dietary Resources; Supplemental Table S6; Supplemental
Figures S7 and S8), which were applied to estimate the contribu-
tions of different foods in the diets of individuals from Canchas
Uckro (Delgado 2021; Kennett et al. 2020; Washburn et al.
2020). Our mixing models suggest that all individuals found at
Canchas Uckro had diets consisting of either the direct or indirect
consumption of predominately C; plants and terrestrial grazers
with a mostly C; plant diet. While there is some inter-individual
variation in the proportions of each dietary source modeled, we
estimate that C; plants constituted between 25 and 45% (75%
credibility interval) of the diet. Conversely, C4 and leguminous
plants were only consumed in small amounts. In the Central
Andes, the only major domesticated C,4 plants are maize and ama-
ranth (or Kiwicha; Amaranthus caudatus), a plant that is culti-
vated at higher altitudes. Of the two plants, maize was the most
commonly eaten and scholars have generally assumed that C,
values are an indicator of the intensity of its consumption (but
see Cadwallader et al. 2012). According to our dietary mixing
models, C, plants (probably maize) formed less than 10% of
the diet (75% credibility interval).

In addition to the consumption of Cj plants, the diet also
included significant contributions from terrestrial meat protein
from animals that grazed on Cs plants (Figure 5). In our model,
terrestrial meat protein sources were separated based on 8'°C
and 5"°N allowing us to determine the separate dietary contribu-
tions of camelids (with C3 and C, diets respectively), guinea pigs,
and deer (Supplemental Table S6). It is important to note that
while camelids and deer with a predominantly C; plant diet over-
lapped in their 8'*C values, they were distinguishable based on
an approximately 2.5%. difference in their 6N values
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Figure 5. Scatter plot showing the human &'3C and &'°N values from Canchas Uckro along with mean (+ 1) isotope values for potential food
sources. See Table S6 for the dietary source data used.

Table 2. Archeological Context, Sex Estimates (Based on a DNA and Morphological Observation When Possible; *Both Assessments Made)
and 8'3C and 8'°N Values from Human Samples from Canchas Uckro.

Sample Context Element Sex 8'3C (%o) 8"°N (%) C/N
CUO 69 U4 C.l Stl Proximal hand phalanx (right) M* -184 7.5 32
Cuo 70 U.4 C.2 Platform | proximal foot phalanx (right) F —19.1 7.1 32
CUO 71 U.3+4 I proximal foot phalanx (right) M —18.5 7.8 32
CuUO 8 Unit 7B layer 2A proximal foot phalanx (right) M* —18.7 74 29
CUO 15 Unit 8D layer 2 5™ metatarsal (left) F* —-189 72 29

(Supplemental Table S6). Based on our dietary simulations, we
conclude that deer was the major source of meat protein
making up 25-50% of the modeled diet (75% credibility interval)
for the individuals from Canchas Uckro. This finding is congruent
with the prominence of deer in the faunal assemblage.

The results of our model also suggest guinea pig (Cavia por-
cellus) was a limited source of dietary protein constituting 3—
5% of the diet. As dependent scavengers, guinea pigs have
diets that represent the food provided over the lifetime of the
animal (Finucane et al. 2006). As a result, the range of 5'*C
and 8'°N values observed in the reference data collection of
guinea pigs is relatively large.

Discussion

Diet at Canchas Uckro was a combination of domesticated
plants and wild game. While these findings fit broadly within
what is known about subsistence practices in other parts of
the north-central and northern Peruvian highlands, our

utilization of isotopic data and mixing models enables us to
make more refined conclusions about the relative proportion
of different food sources.

Hunting Practices

Seventy-nine percent of the identified fauna pertain to two
species of deer: taruca and white-tailed deer. The dietary impor-
tance of deer is further demonstrated by the mixing models that
show that cervids comprise between 25 and 50% of the
modeled diet. Along with the paucity of domesticated camelids,
we assert that hunting, rather than herding, was an important
activity. The role that cervids played prior to and during the
intensification of camelid pastoral systems merits further
exploration.

White-tailed deer inhabit all highland ecological zones
(Emmons 1990: 162-163), while taruca is typically found in
the puna at elevations ranging from 3500 to 5000 m asl (e.g.,
Barrio 2010, 2013; Flannery et al. 1989: 19-20; Lynch 1980:
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12—13; Pinto et al. 2015). Based on these distributions, it is
likely that the inhabitants of Canchas Uckro hunted within
the immediate catchment of the site. This conclusion is sup-
ported by strontium isotope analysis of teeth (n = 4) from 4
different deer recovered from the excavations at Canchas
Uckro. The strontium values (Supplemental Table S7)
of these deer match closely with the bioavailable strontium
in the area immediately surrounding Canchas Uckro
(Washburn et al. 2021).

Supporting evidence for the importance of hunting includes
the high number of chipped stone and ground slate projectile
points (n = 18) that were recovered from Canchas Uckro
(Supplemental Figure S9). Projectile point size suggests that
they were likely part of atlatls, a hunting weapon that is
depicted in some of the stone sculptures at Chavin de
Huantar (Burger 1992: 164). Atlatl hooks have been recovered
from Early Horizon contexts at Huacaloma (Terada and Onuki
1982: Plate 51) and Campanayuq Rumi (Matsumoto 2012:
754). If atlatls were used at Canchas Uckro, then hunting strat-
egies probably included stalking or ambushes (Custred 1979),
perhaps at distances between 10 and 30 m, which is the range
at which this weapon is most effectively utilized (Hutchings
and Briichert 1997; Whittaker 2010). Apart from a single
neonate, the age profile demonstrates that the Canchas Uckro
inhabitants hunted prime-age adult deer (Figure 4), a practice
that is documented at other sites in the northern highlands
such as Kuntur Wasi (Uzawa 2019; see also Tomczyk and
Gravalos 2022 for later time periods).

In contrast, camelids are scarce at Canchas Uckro, compris-
ing 4% (n = 22) of the identifiable assemblage in terms of
NISP. A limited number of metrics from these bones indicates
that these could be either domesticated or wild camelids.

The observed patterns at Canchas Uckro are somewhat
divergent from the faunal composition of nearby Chavin de
Huantar (Miller and Burger 1995) during the Urabarriu Phase
(950-800 B.C.) (Burger 2019), which is roughly contemporary
with Canchas Uckro. During this time, cervids at Chavin de
Huantar consist of between 9.8 and 30.8% (depending on
method of quantification) of the faunal assemblage (Miller
and Burger 1995). However, Miller and Burger acknowledge
that the proportion of cervids might be greater because of the
highly fragmented nature of the Urabarriu faunal remains
(Miller and Burger 1995: 428). Nevertheless, the same study
demonstrated that camelids make up as much as 53% of the
assemblage (Miller and Burger 1995). Miller and Burger
(1995: 435) further estimate that of the camelid bones (NISP
= 356, MNI = 7) recovered from Urabarriu contexts 55%
were probable llamas and the remaining 45 % were vicuilas
(Vicugna vicugna), a species of wild camelid. Based on this,
“wild game comprised 60-70 percent of the meat, with the
remaining 30—40 percent coming from llamas” (Miller and
Burger 1995: 448) during the Urabarriu Phase. The importance
of hunting during this early phase of Chavin de Huantar is also
indicated by the high number (n = 26) of projectile points
recovered from Urabarriu contexts (Burger 1984: 189).

It is unclear why there is a discrepancy in the relative propor-
tion of camelids (wild or domesticated) between Canchas
Uckro and Urabarriu Phase Chavin de Huantar. One possibility
is the low sample sizes for both sites during the late Initial
Period. Alternatively, the differences between the two sites
could be rooted in variations in long-distance interaction and
relationships with other regions. Since its inception, Chavin
de Huantar was connected to distant places (Burger 1984,
1992; Lumbreras 1993), including the south-central highlands
(Burger et al. 2006; Matsumoto et al. 2018; Young 2020)
where domesticated camelids appear much earlier. On the
other hand, Canchas Uckro was involved in only limited long-
distance connections (Nesbitt et al. 2021). It is therefore
possible Chavin de Huantar’s population had more access to
domesticated camelids as part of these networks.

The composition of the faunal assemblage at Canchas Uckro
most closely resembles contemporary phases of centers of the
central and northern highlands. Zooarchaeological studies
from late Initial Period contexts at Kotosh, Huaricoto,
Huacaloma, Kuntur Wasi, Pacopampa, and Pirincay (in
Ecuador) all show that deer constituted most of the identified
fauna (Miller and Gill 1990; Moore 2016: Figure 3.3; Sawyer
1985; Shimada 1982, 1985, 1988; Takigami et al. 2020;
Uzawa 2010, 2019; Uzawa et al. 2021; Wing 1972). It was
not until the period after c. 800 BC that domesticated camelids
became major components of the highland economies at
Chavin de Huéntar and regions to the north. Two studies of
the fauna from Chavin de Huantar demonstrate that in the
Janabarriu Phase (c. 700400 BC) camelid utilization intensi-
fies markedly to more than 90% of the fauna (Miller and
Burger 1995; Rosenfeld and Sayre 2016). Osteological mea-
surements and age profiles determined that these camelids
were clearly domesticated llamas and alpacas. At the same
time, there is a significant decline in cervids, suggesting the
waning of hunting as an important subsistence practice. This
pattern is apparent at sites such as Pacopampa, Kuntur Wasi,
Huacaloma, and Huaricoto suggesting the diffusion of domes-
ticated camelids into the northern highlands in the early and
middle part of the first millennium B.C. (Sawyer 1985;
Shimada 1985, 1988; Takigami et al. 2020; Uzawa 2010,
2019) that replaced a widespread hunting lifeway in the
second millennium BC.

Other Animals in the Diet

Guinea pigs played a minor role in the Canchas Uckro diet.
Ancient and contemporary Andean cultures used guinea pigs
as a feasting food that was consumed during specific times of
the year (Bolton 1979; Gade 1967; Rosenfeld 2008). Based
on ethnographic research in a highland community in southern
Peru, Bolton (1979: 240) estimated that guinea pigs made up
~3-4% of dietary protein. Our mixing model results suggest
that guinea pig was consumed in similar quantities (2-5% of
diet) at Canchas Uckro.
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The Role of Domesticated Plants

The full range of plants in the subsistence economy is more dif-
ficult to discern because of poor macrobotanical preservation.
Isotopic data shows that C; plants was a major component of
the diet. Pilot starch granule analysis identified potato (n = 1)
and manioc (n = 1), both of which are C; plants. Potatoes are
typically farmed at elevations between 3300 and 3800 m.a.s.L.
It has been suggested that potatoes, along with other high-
elevation tubers, were possible dietary staples at Chavin de
Huantar and elsewhere in the highlands (Burger and van der
Merwe 1990).

The documentation of manioc starch is notable. Manioc is
one of several tropical plants depicted on the Tello Obelisk, a
stone sculpture from Chavin de Hudntar (Lathrap 1973) and
is also represented on imported pottery reported from the
Gallery of the Offerings (Lumbreras 1993: Laminas 12 and
204). Manioc’s iconographic prominence suggests the ritual,
and perhaps dietary, importance of this plant. Because it is a
tropical root crop, manioc cannot be grown in the immediate
vicinity of Canchas Uckro. However, it could be acquired
from the yunga production zone in the Puccha valley floor at
elevations lower than 2500 m.a.s.l. This part of the yunga is
only 3 km from Canchas Uckro. We suspect that the manioc
consumed by the inhabitants of Canchas Uckro was probably
acquired from this area. While manioc is present at Canchas
Uckro, there is insufficient data to indicate its relative dietary
importance.

More can be said about the dietary contribution of maize to
the inhabitants of Canchas Uckro. Maize starch granules were
present in a single sherd. In the highlands, maize is cultivated
in the quechua production zone immediately surrounding
Canchas Uckro. Details about the intensity of maize consump-
tion are provided by stable carbon isotope analysis of the five
individuals from Canchas Uckro, combined with mixing
models. 8'3C values range between —19.1%o and —18.4%o sug-
gesting that maize was not intensively consumed. Mixing
model results suggest that maize comprised around 10% of
the diet.

These results conform to a growing dataset from different
parts of the Central Andes that indicates that prior to c. 700
BC maize was not a dietary staple. Though maize is present
in the Peruvian highlands by 4000-3600 BP (Perry et al.
2006) and on the coast by c. 6700-6500 BP (Grobman et al.
2012), isotopic studies from Andean highland and coastal
sites dating between the third and early first millennia BC indi-
cate that human populations relied primarily on Cs plants,
rather than maize (Burger 2012; Burger and Van der Merwe
1990; Miller et al. 2021; Pezo-Lanfranco et al. 2022; Seki
and Yoneda 2005; Turner et al. 2018; Tykot et al. 2006;
Washburn et al. 2020; c.f., Finucane 2009; Tung et al. 2020).
Mean &'3C values from Canchas Uckro (—18.9%0) are virtually
identical to those from a sample of burials from the Urabarriu (n
= 4) and Janabarriu Phases (n = 1) at Chavin de Huantar, as
well as Huaricoto (—18.5%0) (Burger and van der Merwe

1990). Furthermore, burials dating to the late Initial Period
from centers located in the northern highlands such as
Pacopampa and Huacaloma also have yielded similar 8'*C
measurements (Seki and Yoneda 2005; Takigami et al. 2021;
Tykot et al. 2006). In other words, the Peruvian data indicate
that there was a long temporal lag between the domestication
and diffusion of maize and its conversion to a dietary staple
in the Andean region. In the Peruvian highlands, part of this
lag is likely rooted in the availability of a diverse array of
crops that contributed to a varied plant diet dominated by Cj
cultigens.

Maize may also have been a component of the ritual
economy. Some archeologists have posited that during the
late Initial Period, maize was used to brew chicha, an alcoholic
beverage widely consumed in the Andes (Burger and van der
Merwe 1990; Ikehara et al. 2013; Weber and Young 2023).
Other evidence for the ritual importance of maize comes from
bottles from the Ofrendas Gallery at Chavin de Huantar
(Lumbreras 1993: Lamina 79, 618-619) and Kotosh (Izumi
and Terada 1972: Plate 100. 12—14) that exhibit maize iconog-
raphy. For these reasons, it is possible that maize was a special
purpose crop that was utilized in ceremonial events, rather than
as a nutritional staple (e.g., Burger and van der Merwe 1990).

Conclusions

At the local level, the data presented in this paper indicate that
Canchas Uckro was an economically self-sufficient commu-
nity. Identified animal and plant resources consumed at the
site were acquired from the local highland quechua and puna
production zones that are found within the site’s immediate
vicinity. The presence of manioc also indicates that the lower
yunga zone was exploited. Thus, the inhabitants of Canchas
Uckro were utilizing a compressed type of Andean zonation
(Brush 1976), acquiring hunted, and cultivated resources avail-
able within a catchment area of approximately 3—4 km.

Our analysis benefited from the utilization of multiple
dietary proxies to create a more nuanced picture of subsistence
practices at Canchas Uckro. We argue that the inhabitants of
Canchas Uckro employed a mixed hunting and agrarian
economy. 8'°C and 8'°N and SIAR mixing model analysis
leads us to estimate that roughly 50-60% of the diet came
from plants. Within the plant diet, C; plants made up the vast
majority, while maize utilization was more limited. Evidence
for limited maize consumption adds to a larger dataset that
this crop was not a trigger for the development of early com-
plexity in highland Peru (e.g., Burger 2012; Burger and van
der Merwe 1990; Washburn et al. 2020). This data indicates
that while farming was important, it is unlikely that any specific
crop formed a dietary staple during the late second millennium
BC in highland Peru.

Yet farming was only one component of the diet at Canchas
Uckro. Deer hunting was clearly a central activity and of
seeming greater importance than typically ascribed to Initial
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Period societies. In other words, the inhabitants of Canchas
Uckro practiced a mixed hunting-farming (Smith 2001) or
“middle ground” strategy in which people spent 15% or more
of their time hunting and cultivating (Denham and Donohue
2022). It is perhaps premature to extend the mode of subsis-
tence we describe from Canchas Uckro to other regions in high-
land Peru in the late Initial Period but given the growing body
of data for this time we should consider axes of variation
(Plucinnek, 2001) in subsistence practices between regions.

Canchas Uckro represents the time immediately predating
intensive use of domesticated camelids after 800/750 BC
(Miller and Burger 1995; Rosenfeld and Sayre 2016).
Crucially, it was at this time of socioeconomic change at
Chavin de Huantar and elsewhere that Canchas Uckro was
abandoned (Nesbitt and Ibarra Asencios 2023). Agropastoral
lifeways during the period after 800/750 BC signal the transi-
tion toward a radically different political economy in highland
Peru (Lau 2021; Tomczyk and Gravalos 2022). In this sense
Canchas Uckro, along with its highland contemporaries of the
late second/early first millennia B.C. represent the last vestiges
of a hunting lifestyle.
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