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HUMAN PREDATION AND NATURAL HISTORY OF
HUEMUL (CERVIDAE; HIPPOCAMELUS BISULCUS MOLINA)

IN PATAGONIA: A ZOOARCHAEOLOGICAL ANALYSIS

Pablo Marcelo Fernández1*, Isabel Cruz2, Juan Bautista Belardi3,
Mariana De Nigris1, and A. Sebastián Muñoz4

We use published zooarchaeological evidence to discuss the various hypotheses concerning the past

distribution of huemuls in Patagonia, southern South America. We then use these data to evaluate the

interactions between this cervid and hunter-gatherers during the Holocene. The zooarchaeological record shows

that huemul mainly inhabited forested and forest–steppe ecotonal environments during the Holocene. Huemul

were hunted in exceptional circumstances during the early occupation of Patagonia. Its presence in the

zooarchaeological record of South Patagonia increases after 9500 BP and is more frequent after 2200 BP.

However, the taxonomic contribution of the species’ bone remains to the archaeological record is always low. The

few assemblages where there are a high number of huemul bones would have been the result of opportunistic

hunting episodes. This in turn suggests that hunting of huemul had little or no influence on the animal’s

regional distribution over time. However, the progressively greater human presence in some forested areas

towards the end of the Holocene could have affected huemul populations at the local scale. The zooarchaeological

information presented in this paper illustrates interspecific and long-term relationships and, hence, could serve

as essential information in future management strategies for huemul in Argentina and Chile.
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En este trabajo se utiliza la evidencia zooarqueológica publicada con el fin de discutir las hipótesis

propuestas en la bibliografı́a sobre la distribución pasada del huemul en Patagonia, sur de Sudamérica. Se evalúa

si las interacciones entre este cérvido y las poblaciones de cazadores recolectores del Holoceno incidieron de

alguna manera sobre los primeros. Los resultados muestran que el huemul no fue incluido como presa desde los

primeros momentos de ocupación de un área. Su representación zooarqueológica aumenta en los depósitos de

Patagonia Sur a partir de 9.500 y son sensiblemente más abundantes para 2.200 años AP. Sin embargo, la

contribución taxonómica de la especie al registro zooarqueológico es siempre baja. El registro zooarqueológico es

concordante con una distribución pasada en la que los ambientes boscosos y el ecotono bosque-estepa serı́an los

dominantes para esta especie. Los escasos registros en los que hay mayor frecuencia de restos de la especie

corresponderı́an a eventos de caza oportunista, por lo que se sugiere que la predación de los cazadores recolectores

habrı́a tenido escasa o nula influencia sobre la distribución de la especie a una escala regional. La información

zooarqueológica presentada ilustra las relaciones interespecı́ficas en el largo plazo y, por lo tanto, constituye una

herramienta esencial para enriquecer las estrategias de manejo futuras para la especie en Argentina y Chile.
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IDACOR-CONICET)/ Universidad Nacional de Córdoba

*Corresponding author (pablomarcelofernand@gmail.com)

Journal of Ethnobiology 35(3): 472–498 2015



Introduction

Understanding animal natural history is essential for making sound
management and conservation decisions (Frazier 2007; Lyman and Cannon
2004; Wolverton and Lyman 2012). As a result, archaeologists, historians,
biologists, and ecologists strive to estimate past species distribution, changes in
habitat, and the role of human populations in relation to these attributes. The
zooarchaeological record can tease out long-term trends in these patterns that
cover timescales beyond the reach of ecological studies or can reveal more
specific events than those recorded in historical sources. This makes zooarch-
aeological studies a valuable asset for biological conservation (e.g., Braje and Rick
2011; Frazier 2007, 2010; Kay and Simmons 2002; Lyman and Cannon 2004; Rick
and Erlandson 2008; Wolverton and Lyman 2012).

During the last decade, zooarchaeologists working in Patagonia have
contributed to this large literature on conservation zooarchaeology. Specially,
they have studied the impact of human populations on regional fauna, the
distribution of particular species, and their morphological changes through time
(Cruz 2001; Cruz et al. 2015; L’Heureux 2008; Scartascini and Volpedo 2013;
Zangrando and Martinoli 2011). One such animal that has been the focus of
biological and conservation studies in Patagonia is the cervid, huemul
(Hippocamelus bisulcus, Molina) (e.g., Flueck and Smith-Flueck 2012; Vila et al.
2005). Huemul is endemic to the sub-Antarctic forests of Argentina and Chile
(Cabrera 1957; Dı́az 1993, 2000; Serret 2001; Vila et al. 2006). Since the arrival of
Europeans in South America, its historical range has been reduced by half (Vila
et al. 2005, 2006) due to habitat destruction and increased hunting pressure
(Serret 2001; Smith-Flueck 2000). As a result, in 1996, several organizations placed
huemul on the endangered list, including the International Union for the
Conservation of Nature (IUCN 2014), the Regional Patagonian Assessing Council for
Wild Fauna (CARPFS 1995), the Red Book of Endangered Mammals of Argentina
(Dı́az and Ojeda 2000), and the Red Book of Terrestrial Vertebrates of Chile
(Glade 1988). It is the only South American cervid that is considered to be
endangered and its numbers are waning (IUCN 2014). In Argentina, Federal Law
24.702/96 declared them a “natural treasure”; this represents the highest degree of
legal protection that a species can have. This cervid is also listed in the Convention
on International Trade in Endangered Species of Wild Fauna and Flora (Appendix 1,
CITES 2013) and the Convention on Conservation of Migratory Species of Wild Animals
(Appendix 1, CMS 2012), since it normally moves between Argentina and Chile.
The endangered status of the huemul has triggered a strong interest in
understanding its biology and especially its interaction with humans as a way to
improve huemul management decisions and its conservation (e.g., Aldridge 1988;
Frid 1994; Marı́n et al. 2013; Povilitis 1978; Smith-Flueck and Flueck 2001).

The conservation and management plans for the huemul in Argentina (2002)
and Chile (2008-2012) explicitly recognize the importance of understanding the
historical distribution of the huemul. In particular, the plans note the importance
of comparing this historical information to modern huemul distributions and the
location of their present-day optimal habitat. As is stated in the conservation and
management plan in Argentina (Plan Nacional 2002), overlap between these data
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could potentially allow us to identify areas suitable for huemuls and thereby
determine and evaluate the possible causes behind the local extinction of sub-
populations. Furthermore, this long-term analysis will also provide data useful
for huemul rescue, translocation, and re-introduction (Plan Nacional 2002).

Fifteen years of zooarchaeological investigations in Patagonia have revealed
a range of information about huemul ecology and human use throughout the
Holocene. In general, it has been demonstrated that Patagonian hunter-gatherers
relied on a limited number of medium-large ungulate species, including the
huemul, in the context of an overall low diversity of medium-large ungulates
(Redford and Eisenberg 1992). During the Holocene, the guanaco (Lama guanicoe
Müller), an ungulate of the camelid family (averaging 80-100 kg), and pinnipeds
(averaging 50-300 kg; Otaria flavescens Shaw and Arctocephalus australis
Zimmermann) were the main prey for Patagonian hunters (Borrero 1999, 2013;
Muñoz 2011). Other prey included the lesser rhea (Rhea pennata D9Orbigny),
a flightless bird of the Ratites family (averaging 17-27 kg).

Typically, zooarchaeological analyses have focused on the local level, with
the goal of understanding the hunting of huemul (e.g., De Nigris 2004a, 2004b;
Fernández 2008, 2010; Legoupil 2000; Mena 1992; San Román et al. 2002). Some
specific methodological tools have also been developed as an aid to under-
standing the dietary contribution of huemul as represented in the zooarchaeo-
logical record (Belardi and Gómez Otero 1998). A number of studies discuss the
huemul zooarchaeological evidence within a conservation framework, with
contributions from taphonomy (Fernández and Forlano 2009) and isotope
ecology (Barberena et al. 2011; Méndez et al. 2014; Tessone et al. 2014). Finally,
several hypotheses dealing with huemul historical distribution have been offered
by researchers (Dı́az 2000; Flueck and Smith-Flueck 2012; Serret 2001; Vila et al.
2005), with the aim of improving management decisions.

In this article, we analyze previously published information on huemul
remains found in archaeological and paleontological contexts across Patagonia.
This analysis is directed toward evaluating competing hypotheses about huemul
past distribution. In particular, we analyze spatial and temporal fluctuations in
this cervid’s distribution and explore huemul/hunter-gatherer interactions
during the Holocene. Our results indicate that huemul contribution to human
subsistence in Patagonia was minimal during that time period, that there is no
hunting pressure and/or overkill evidence and, therefore, hunter-gatherer
predation did not impinge on the species’ past distribution. By providing
a long-term and spatially explicit record of huemul distribution, this analysis has
the potential to contribute to information essential to modern huemul
management, as it is required by national conservation agencies of Argentina
and Chile (Plan Nacional 2002; Plan Nacional 2008-2012).

The Huemul
The South American deer genus Hippocamelus is comprised of two species,

the taruca, sometimes called the North Andean huemul (Hippocamelus antisensis
D́9Orbigny), and the South Andean huemul, or simply, the huemul. The huemul
is a medium-sized deer with short legs and a stocky build (Figure 1). Males have
small antlers, usually only two points per unit, which are cast annually. Males
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Figure 1. Female (top) and male (bottom) Hippocamelus bisulcus (Photo: Eduardo Ramilo; Composition:
Ana Forlano; Location: Female, Los Glaciares National Park, Argentina, Male, Lago Cochrane
National Reserve, Chile).
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reach a height of 80-90 cm at the shoulders, and weigh up to 90 kg. Females
are more slender and lighter in weight (up to 80 kg) than males. The huemul

undertakes altitudinal displacements according to the annual seasons. It is

normally a browser, although it can also graze. Huemuls are found generally

alone or in groups of two or three individuals. Solitary individuals are more

frequently observed than groups of two (male and female couples or a female

with a fawn) and three individuals. Nevertheless, on some occasions they are in

groups of up to seven. Smaller groups tend to occupy the denser forested areas

(Povilitis 1978; Redford and Eisenberg 1992; Vila et al. 2010).
Nowadays this cervid has a wide latitudinal distribution extending along the

length of the Patagonian Andes. Huemuls inhabit the forest and forest-steppe
ecotone and the forested coasts of the Pacific Ocean (Vila et al. 2006). In Chile,
they are found as an isolated population located in the Nevados de Chillán
(approximately at 36u 509 S), and then more or less continually between 40u S and
the Magellan Strait (53u 509 S). In Argentina, the northern limit of the species is
located in the Neuquén Province (40u 9’ S), while to the south they are found in
the Santa Cruz Province (50u 73’ S) (Vila et al. 2006:265). The easternmost limit of
the huemul is Cerro Alegre in the Rı́o Negro Province (71u 229 W) (APN-SIB
2014). Huemul populations number between 1000 and 2000 individuals spread
across 101 fragmented subpopulations (Vila et al. 2006) with an average density
of 1.25 deer/km2 (Dı́az and Smith-Flueck 2000).

Hypotheses about Huemul Historical Distribution

Several researchers have proposed hypotheses about huemul historical
distribution based on historical data compiled from reports, chronicles, and

narratives by travellers, explorers, and naturalists who visited the Patagonian

coasts and hinterland from the mid-sixteenth century onward. Dı́az (1990, 1993,

2000) undertook an exhaustive recompilation of this historical information,

augmenting it with archaeological data. She proposed two scenarios for the

huemul’s historical distribution that, with slight variations, have been discussed

for the last 25 years. The first one stated that huemuls were originally found

throughout all of Patagonia before retreating to the Andean area under pressure

from a number of factors that acted in isolation or in combination with other

pressures (ecological changes, predation, and the establishment of ranching). The

second scenario points out that huemuls inhabited the Andean forests and only

occasionally came down to the Atlantic coast, traversing areas inhospitable for

the species through river valley corridors (Dı́az 1993, 2000). Dı́az stated that given

the information at hand when this review was done it was not possible to choose

between these two scenarios (Dı́az 1990, 1993, 2000).
Based on more recent historical data and also oral testimonies and arch-

aeological data, Serret (2001) argues for a more restricted modern distribution
than that in the past. He suggests that prior to European colonization of
Argentina, the transitional environment between forest and steppe was an
optimal habitat for huemuls and that it was there that the largest populations of
these animals existed. He posits that their displacement towards the forest
occurred as a consequence of the advance of ranching and urbanization.
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Vila et al. (2005) also suggested two scenarios for past huemul distribution
based on National Parks Administration (Argentina) records, toponyms, and
data from more than 70 archaeological sites. The first scenario includes arid
Patagonia among the places where huemuls lived, although the authors contend
that this may overestimate their range. The second scenario includes the forest
and ecotonal areas and suggests the possibility of huemuls entering the arid
regions of Argentina via ravines and hydrographic basins. Finally, the most
recent proposal about huemul historical distribution (Flueck and Smith-Flueck
2012) suggests huemuls originally occupied the steppe, and from there were
displaced towards the forest by the arrival of humans during the Pleistocene-
Holocene transition. According to these authors, hunting pressure on the species
was so high that it led to the huemul’s virtual extinction from the steppe well
before the arrival of European colonists.

Methods

We collated a zooarchaeological database of published information on
huemul remains from Argentina and Chile up to 2012. A comprehensive search
was conducted on published journal articles and books as well as other
bibliographic resources available in Argentina and Chile. Given that the lowest
levels of some of the archaeological sites included paleontological material, the
database includes a few huemul remains from contexts with no associated
human activity. The database includes information on site location, chronology,
modern-day environment, and the relative and absolute abundance of huemul
remains (NISP [Number of Identified Specimens], and MNI [Minimum Number
of Individuals]). We also included entries for Cervidae when the authors stated
that these remains were probably huemul.

The database includes all vertebrate remains except rodents. We excluded
rodents because these bones are not usually the product of human consumption

and because they are not included in many of the published faunal lists. In
addition, the incorporation of rodents into the comparative analysis would

artificially diminish the relationship between huemuls and the other represented
species. We also excluded larger taxonomic categories such as mammals, even
when the authors divided them by size (e.g., small, medium, and large

mammals), because our aim is to compare the huemul’s importance in relation
to other species. Finally, given that the samples come from different types of

archaeological sites, we considered each stratigraphic unit or deposit with
huemul remains as an individual assemblage. In this way, every unit was

analyzed independently, even if they came from the same site.
The results of our study are presented in two regional blocks that divided

Patagonia in two across the 45u S parallel; this cut coincides with the Northern
Patagonian Ice Field in Chile. This partition is justified by the fact that there are
different precipitation regimes north and south of this line. The north has
Mediterranean characteristics with seasonal rains, while the south has an
isohydric regime (Veblen et al. 1996), in which precipitation is distributed across
the whole year.
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The modern environmental context of the archaeological sites includes three
different ecosystems: forest, steppe, and forest-steppe ecotone. Although it
would have been preferable to include paleo-environmental information, few of
the articles provided these data. Since paleo-environmental studies suggest that
the forest-steppe ecotone fluctuations that took place since the end of the
Pleistocene in Patagonia have to be studied at the local or basin level (e.g.,
Iglesias et al. 2012), we avoid the use of general paleo-environmental
reconstructions. In those cases for which the article does not provide data
concerning the modern environment, we located the site on Google Earth to
determine current landscape conditions.

We divided the Holocene following Walker et al. (2012), with the addition of
subdivisions that permitted a better understanding of possible temporal
variations (Table 1). When the published chronology of a given deposit covers
more than one of these divisions (e.g., “Holocene” or “6900 to present”) then it
was excluded for the purposes of the chronological analysis although it was
considered in the analysis of taxonomic abundance. Within sites, an undated
context between two dated contexts was assigned to the interface between the
former and latter periods. This was done on four contexts from the Cerro Casa de
Piedra 7 site. In four other contexts (Punta Eugenia 2, Caleta Alonso, Martı́n
Pescador 2, Puesto La Sal) the chronological marker was based on the height of
the site above sea level, following the criteria established by the authors (San
Román et al. 2002).

Results

Spatial Distribution of Deposits with Huemul Remains

According to the analysis of the published data, huemul remains in the
archaeological sites are distributed between 38u 539 S and 53u 379 S, covering
approximately 1640 km (Figures 2 and 3). We identified a total of 74
archaeological sites with huemul remains, which can be divided into 113
different contexts. Of these, 18 sites (26 contexts) correspond to Northern
Patagonia (NISP 5 306; Figure 2; Table 2). There is spatial continuity in huemul
records from 40u 199 S through to 43u S (Figure 2). These sites are located in the
Patagonian Andean forest or in its steppe ecotone. In some of these sites, the
huemul was the most highly represented species (e.g., Cerro Pintado and
Paredón Lanfré). South of the 43u S parallel there was an approximately 200 km
gap in the records until approximately 44u 429 S, representing a virtual vacuum

Table 1. Chronological periods used in the analysis of huemul remains compiled data (all
uncalibrated dates).

Period Acronym Chronology (years BP)

Early Holocene 1 EH1 11,700-9950
Early Holocene 2 EH2 9949-8200
Middle Holocene 1 MH1 8199-6200
Middle Holocene 2 MH2 6199-4200
Late Holocene 1 LH1 4199-2200
Late Holocene 2 LH2 2199 to the present
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from a zooarchaeological perspective. In Southern Patagonia the number of
huemul contexts is 87 from 56 sites (total NISP 5 2510; Table 3). Between 48u S
and 51u 309 S, huemul remains are again absent in archaeological contexts – with
the exception of the P35 site, an outlier on the Atlantic coast – which coincided
with the Southern Patagonian Ice Field (Figure 3).

Archaeological sites with huemul remains in Northern Patagonia were
located exclusively in what is now forest or the forest-steppe ecotone (72% and
28% respectively; Figure 4). In Southern Patagonia, about half of the sites are
located in the forest (52%) and 21% are on the forest-steppe ecotone. Two-thirds
of the sites located in the forest were alongside or close to the seacoast (24 of 37
sites). There were also 15 sites located in the steppe (27%; Figure 4). Some of these
latter sites were relatively close to the present-day forest-steppe ecotone
(Figure 3, Map numbers 25, 26, 27, 31, 32, 41, 44, 60, and 65) and some were
more than 100 km from the edge of the modern forest (Figure 3, Map numbers
23, 28, 35, 62, 63, and 64).

There are clear differences in the spatial distribution and frequency of
huemul specimens between Northern and Southern Patagonia (Tables 2 and 3).
Southern Patagonia has more assemblages, a higher total of NISP, and is
represented in more diverse environments. Nevertheless, the differences in
archaeological visibility, site sampling strategies, bone preservation, and
environment between the two regions make it difficult to explain this pattern
only in terms of hunter-gatherer behavior.

Figure 2. Huemul remains in Northern Patagonia. Site distribution data taken from Table 2.
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Chronological Distribution of Huemul Remains

Huemul remains are recorded from the Pleistocene-Holocene transition to
historic times (Figure 5). In Northern Patagonia, the human exploitation of the
huemul dates back to the beginning of the Holocene at El Trébol site (Table 2,
code 12.3), while in Southern Patagonia, huemul remains are recorded before
human presence, as the bones recovered in carnivore dens of Late Pleistocene
and EH1 age show (Borrero et al. 1997; Labarca et al. 2008; Martin 2013; Nami
and Menegaz 1991). The first evidence of huemul and human presence in
Southern Patagonia corresponds to the EH2 chronological period, and was
recorded at the Cerro Casa de Piedra 7 (De Nigris et al. 2010) and Cueva Baño
Nuevo 1 (Velásquez and Mena 2006) archaeological sites, both located in modern
forest-steppe ecotone. In this region there are remains from MH1, a time
interlude for which there are no huemul remains in Northern Patagonia. The
escalation in the number of sites with huemul remains during the LH2 follows
the general increase in the number of archaeological sites during this period
(Borrero 1994-95). In Northern Patagonia, this increase was also associated with
comparatively more frequent use of the forest, a trend observed for the last 1700
yrs BP (Fernández et al. 2013).

Taxonomic Abundance
The quantitative data of huemul remains recovered from the archaeological

contexts is incomplete. In Northern Patagonia, almost a third of the records do

Figure 3. Huemul remains in Southern Patagonia. Site distribution data taken from Table 3.
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not present quantitative data, while in Southern Patagonia, 14% of the records are
not quantified. This initial bias, which derives from the archaeological research
trajectories developed in each area, influences the comparative analyses between
both of these regions of Patagonia.

Nevertheless, on the basis of the quantitative data available, it is possible to
establish that the taxonomic contribution of huemul remains in the zooarchaeo-
logical record of Northern and Southern Patagonia is low. The majority of the
contexts contains few huemul specimens (N , 40), and thus represents a small
proportion of the total NISP (Tables 2 and 3). In Northern Patagonia (Figure 6),
more than half of the records (N 5 11) display a huemul %NISP of less than 17%.
Small sample sizes account for huemul remains exceeding 17% of the assemblage
composition (general NISP , 100, N 5 6). In Southern Patagonia, huemul
contribution to the total NISP is less than 20% in the majority of the records
(Figure 7). A similar pattern is seen in the MNI from both areas (Tables 2 and 3).
Exceptional bone assemblages dominated by huemul remains (Table 2, code 15.2
and Table 3, codes 21.1 and 21.2) were interpreted as reflecting the differential
availability of ungulates (Fernández 2008; Mena 1992; Velásquez and Trejo
2005).

Discussion

The regional zooarchaeological analysis addressed here allows us to
reconsider the extant hypotheses about huemul past distribution. Analysis of
the Patagonian zooarchaeological record across the whole of the Holocene shows
that the huemul distribution did not include the arid steppe, supporting the
second scenario proposed by Vila et al. (2005). The location of archaeological
contexts with huemul remains highlights the importance of the forest and
ecotones in the past distribution of huemuls. For example, huemul remains are
present across the whole sequence of human occupation of the CCP7 site (Map
number 34), except for the very beginning of this occupation (c. 10,000 yrs BP),
when pollen records indicate a grassy steppe environment (Mancini 2007). This
zooarchaeological pattern is consistent with the modern distribution of huemuls
(Peri et al. 2013; Vila et al. 2006) and with the isotopic signals that indicate its use
of open forest ecotones (Barberena et al. 2011; Méndez et al. 2014; Tessone et al.
2014). We suggest that the few huemul remains discovered far from the forest in
Southern Patagonia can be explained by human transportation of antlers and
skulls. The antler recovered on the Atlantic coast, at the mouth of the Santa Cruz
River, at the P35 archaeological site (Cruz et al. 2010), is a good example of this.
Its isotopic signal of d15N +0.34 is similar to those registered for the open forest
huemuls (Tessone et al. 2014).

Aside from these cases of human transport, one could argue that the huemul
remains that might have been left on the steppe were not preserved (Flueck and
Smith-Flueck 2012). However, this seems not to be the case, because huemul bone
characteristics (size, morphology and mineral density) are similar to those of
guanacos, and this species is represented by hundreds of specimens in nearly all
the archaeological sites in Patagonia, both in Argentina and Chile (Emperaire et
al. 1963; De Nigris 2004a; Fernández 2010). Therefore, the absence of huemul
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482 FERNÁNDEZ ET AL. Vol. 35, No. 3



T
ab

le
2.

C
o

n
ti

n
u

ed
.

M
a

p
n

u
m

b
e

r
U

n
it

(S
it

e
.L

e
v

e
l)

A
rc

h
a

e
o

lo
g

ic
a

l
si

te
P

ro
v

e
n

ie
n

ce
M

o
d

e
rn

e
n

v
ir

o
n

m
e

n
t

C
h

ro
n

o
lo

g
y

(y
e

a
rs

B
P

)
H

u
e

m
u

l
N

IS
P

H
u

e
m

u
l

M
N

I
G

e
n

e
ra

l
N

IS
P

R
e

fe
re

n
ce

14
14

R
is

co
d

e
A

zó
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ió
n

,
C

H
F

o
re

st
80

00
to

95
00

P
re

se
n

t
1

31
V

el
ás

q
u

ez
an

d
M

en
a

20
06

20
20

L
o

m
o

d
el

D
ra

g
ó
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ió

n
,

C
H

E
co

to
n

e
28

70
±

62
29

15
±

11
5

P
re

se
n

t
N

D
N

D
B

o
rr

er
o

19
80

37
37

D
o

s
H

er
ra

d
u

ra
s

2
X

II
R

eg
ió
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ió
n

,
C

H
F

o
re

st
N

D
P

re
se

n
t

N
D

N
D

P
ri

et
o

19
88

60
60

R
ı́o

V
er

d
e

1
X

II
R

eg
ió
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ió
n

,
C

H
F

o
re

st
98

5±
45

to
13

40
±

30
1

N
D

27
0

S
an

R
o

m
án

B
o

n
te

s
20

13

70
70

B
ah

ı́a
C

o
lo

ra
d

a
X

II
R

eg
ió
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remains in steppe archaeological deposits can only be attributed to the absence of
huemuls from arid Patagonia in the past.

Data compiled here indicate that Holocene hunter-gatherers did not have an
impact on the past distribution of huemuls. The zooarchaeological data show that
huemuls were not prey for humans at the beginning of the human colonization of
Patagonia. The site of Marifilo 1, located in the Valdivian forest, on the shores of
Calafquén Lake, has a record of human occupation from ca. 10,200 yrs BP. At this
site huemul remains are only recorded in Late Holocene levels, dated between ca.
800-1500 yrs BP (Table 2, code 2). Similarly, at Última Esperanza, huemul
remains are clearly identified in the Late Holocene level of the Dos Herraduras 3
(Table 3, code 38) archaeological site (Muñoz 1997), even though human
occupation of the area dates back to the Pleistocene-Holocene transition and
includes the consumption of a great diversity of faunal resources of different
sizes and behaviors (Nami 1987). Until now, the lower level of the El Trébol site
(Table 2, code 12.3) is the only exception to this pattern. In other words, although
the paleontological records show that huemuls were present at the time of initial
human colonization, the zooarchaeological record demonstrates that in some
areas it was only hunted during the Late Holocene. On this basis, and contrary to
Flueck and Smith-Flueck (2012), we confirm that there was no over-hunting of

Figure 4. Frequency of archaeological sites with huemul remains according to present-
day environment.
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Figure 5. Comparison of percent abundance of huemul remains through time in North and South
Patagonia sites. Time spans acronyms from Table 1. Chronological contexts from Tables 2 and 3.

Figure 6. Percent of NISP huemul remains relative to the general NISP for Northern Patagonia
zooarchaeological deposits (N=18). Records with huemul remains (x-axis) and general NISP taken
from Table 2.
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huemul by hunter-gatherer populations in arid steppe Patagonia. Although
huemul records are more abundant during the LH2 (2200 yrs BP) in both
areas of Patagonia, their place in human subsistence seems to have always been
marginal.

Furthermore, the few records displaying a higher number of huemul remains
could be explained by means of opportunistic hunting events, as is the case at
Alero Fontana, located in the forest along the shore of a small lake (Mena 1992).
Bodies of water are important in the anti-predator behavior of the huemul
(Fernández and Forlano 2009), so this site was the ideal locus for hunting and
processing this animal.

To conclude, predation by hunter-gatherers would have had little or no
influence on the distribution of this species on a regional scale. Nevertheless, it is
possible that the increasing human presence in certain forested areas during the
last 2000 years might have affected huemul populations at a local scale. As Serret
(2001) and Smith-Flueck (2000) state, it is only from the end of the nineteenth
century that human populations started exerting increasing pressure on huemul
numbers, both through hunting and modification of their habitat.

Conclusions

This paper demonstrates that the zooarchaeological record of Patagonia is
a valuable tool for understanding the natural history of the huemul. As stated
previously, the endangered status of huemuls has prompted a strong interest in
its interaction with humans to improve huemul management decisions and
conservation (e.g., Aldridge 1988; Frid 1994; Marı́n et al. 2013; Povilitis 1978;
Smith-Flueck and Flueck 2001). The zooarchaeological record analyzed here

Figure 7. Percent of NISP huemul remains relative to the general NISP for Southern Patagonia
zooarchaeological deposits (N=73). Records with huemul remains (x-axis) and general NISP taken
from Table 3.
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helps not only to explore the variation of the species’ historical distribution, but
also to explore more specific aspects, such as the evolution of interspecific
relationships and the resulting possible impacts on animal populations. As
Lyman (2012) clearly states, models built upon these kinds of data are the key
foundations to propose more realistic ecological restoration benchmarks.
Analyses such as the one presented in this paper will support huemul
management decisions, particularly those related with environmental variability,
isolation of local populations, extinctions, and re-introductions. In other words,
the resulting knowledge is not only of benefit for archaeologists studying long
term human-animal interactions, but also to those who are dedicated to this
species’ management and conservation in Argentina and Chile (Plan Nacional
2002; Plan Nacional 2008-2012). The diachronic and spatial evidence serves to
show that the distribution of the huemul throughout the Holocene was similar to
that reconstructed for the historical periods that are associated with the
Patagonian Andean Forest and the forest-steppe ecotone.
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Restos Óseos del Alero del Sendero de

Interpretación: Integridad, Resolución y

Aprovechamiento de los Recursos Faunı́sti-

cos del Bosque. In Contra Viento y Marea.

Arqueologı́a de Patagonia, edited by M. T.

Civalero, P. M. Fernández, and A. G.
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cos. Edipubli S. A., Buenos Aires.

Dı́az, N. I. 1993. Changes in the Range Distri-

bution of Hippocamelus bisulcus in Patagonia.
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Chile). Werkén 13:359–370.

Fuentes Mucherl, F., F. Mena, J. Blanco, and C.
Contreras. 2012. Excavaciones en Alero
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Siglo XXI: Aportes Teóricos, Metodológicos y

Casos de Estudio, edited by M. A. Gutiérrez,

M. De Nigris, P. M. Fernández, M. Giardina,

A. F. Gil, A. Izeta, G. Neme and H. D.

Yacobaccio, pp. 243–257. Ediciones del

Espinillo, Buenos Aires.

L9Heureux, G. L. 2008. El Estudio Arqueológico del

Proceso Coevolutivo Entre las Poblaciones

Humanas y las Poblaciones de Guanaco en

Patagonia Meridional y Norte de Tierra del

Fuego. British Archaeological Reports,

International Series 1751. Archaeopress,

Oxford.

Lyman R. L. 2012. Applied Zooarchaeology:

History, Value and Use. In Conservation

Biology and Applied Zooarchaeology, edited

by Steve Wolverton and R. Lee Lyman,

pp. 208–232. The University of Arizona

Press, Tucson, AZ.

Lyman R. L., and K. P. Cannon, eds. 2004.

Zooarchaeology and Conservation Biology. The

University of Utah Press. Salt Lake City,

UT.

Mancini, M. V. 2007. Cambios Paleoambientales

en el Ecotono Bosque-Estepa: Análisis del

Sitio Cerro Casa de Piedra 7, Santa Cruz

(Argentina). In Arqueologı́a de Fuego-Patago-

nia. Levantando Piedras, Desenterrando Hue-

sos...y Develando Arcanos, edited by F. Mo-

rello, M. Martinic, A. Prieto and G.

Bahamonde, pp. 89–93. Ediciones CEQUA.

Punta Arenas, Chile.

Martin, F. M. 2013. Tafonomı́a y Paleoecologı́a de la

Transición Pleistoceno-Holoceno en Fuego Patago-

nia. Interacción entre Humanos y Carnı́voros y su

Importancia como Agentes de Formación del
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Teórico Metodológicas y Casos de Estudio en la

Arqueologı́a Patagónica, edited by A. F.
Zangrando, R. Barberena, A. Gil, G. Neme,
M. Giardina, L. Luna, C. Otaola, S. Paulides,

L. Salgán, and A. Tivoli, pp. 523–534. Museo
de Historia Natural de San Rafael, San
Rafael, Argentina.

San Román, M., F. Morillo and A. Prieto. 2002.
Nuevos Antecedentes Sobre la Explotación
de Recursos Faunı́sticos en el Mar de Otway
y Canales Adyacentes. Anales del Instituto de

la Patagonia, Serie Ciencias Humanas 30:
147–154.

Scartascini F. L., and A.V. Volpedo. 2013. White
Croaker (Micropogonias furnieri) Paleodistri-
bution in the Southwestern Atlantic Ocean.
An Archaeological Perspective. Journal of

Archaeological Science 40:1059–1066. DOI:
10.1016/j.jas.2012.08.032.

Serret, A. 2001. El Huemul: Fantasma de la Pata-

gonia. Zagier & Urruty, Ushuaia, Argentina.

Sierpe V., A. Prieto, C. Huidobro, and C. Stern.
2009. Excavaciones Arqueológicas en el Sitio
“Alero Quemado” (Última Esperanza,
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