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We do not intend to dwell on taxonomic de-
tails, but it is worth summarizing some
general data because these are not only useful, es-
pecially for archaeologists, but also not easy to
obtain, and they clear up some of the mistakes
that appear in the literature.

We were unable to get data on the very first
studies of South American camelids. In Colonial
times, the Crown sent the naturalist Herndndez
to study the natural resources of New Castille,
and Herndndez was probably the first scientist to
describe the vicufia (Ridout 1942:401). For Lépez
Aranguren (1930a:16), however, it was Lund
(1837-1843) who was the first to discuss camelids.
Lund based his statements on remains found in
Brazil.

Taxonomic nomenclature has changed
through time, and, as we shall see, there are still
some disagreements. In 1758 Linnaeus classified
the llama (Camelus glama) and the alpaca (Camelus
pacos), placing them in the same genus with Old
World camels. The guanaco and the vicuiia, the
two wild New World species, were classified, re-
spectively, as Camelus guanicoe by Miiller in 1776
and Camelus vicugna by Molina in 1782. In 1775
Frisch suggested that all four South American
camelids should be placed in a separate genus,
Lama. However, the International Commission
on Zoological Nomenclature met in 1953 and a
year later issued Statement 258, which declared
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THE TAXONOMY AND PHYLOGENY OF
SOUTH AMERICAN CAMELIDS

with Christian de Muizon”

the work of Frisch (1775, Das Natur-System der
vierfiissigen Thiere) taxonomically invalid “because
the author did not apply the principles of bino-
mial nomenclature” (Hemming and Noakes
1958b:[First installment, Titles 1-58] Title No. 8,
2).1 The Commission met again in 1955 and in
1956 issued Statement 39, which accepts the
genus Lama that Cuvier (1800-1805) used in Vol-
ume 1 of his five-volume Lecons d’Anatomie Com-
paré: Recueillies et publiées sous ses yeux par C.
Dumeril (Hemming and Noakes 1958a:[direction
32, 4] Title No. 18, 5).

In 1804 Tiedemann proposed the term Lacma,
but this should be considered the oldest unused
synonymy; it has since been discarded and is com-
pletely unknown in the literature. In 1811 Illiger
used the term Auchenia, which could not be used
as it had already been defined by Lama; moreover,
it was a homonym of Auguenia, which Thumberg
had created in 1789 for a beetle genus. This was
made clear in 1827, when Lesson published “the
first taxonomically correct separate genus designa-
tion for the New World Camelidae, Lama” (Novoa
and Wheeler 1984:116). However, as Franklin
(1982:464) points out, this term “was used for more
than a century until [it was] declared a taxonomi-
cally invalid name.” Furthermore, the term
“auquénido” is still common in South America as a
synonym of camelid, particularly in Peru, and is
even used in the scientific literature, although it
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should be discarded. In 1842 Lesson was the first
to identify the vicufia as a separate genus, but this
was not accepted until Miller restated it in 1924
with osteological data.

In 1940 Cabrera and Yepes established two
genera, Lama, which included the llama, guanaco,
and alpaca, and Vicugna which includes the vi-
cufia. In 1952-1953 Herre placed them all in the
genus Lama, a position adopted by most Euro-
pean scholars, while most North and South
American scholars continued to use the two gen-
era. Novoa and Wheeler (1984) have upheld the
one-genus position, as does Kent (1987). Even so,
Novoa and Wheeler (1984:116) admit that “[s]uf-
ficient systematic research is not yet available,
however, to determine if the correct classification
of the llama, alpaca, guanaco and vicuna is at the
species or subspecies level.” Despite this, Wheel-
er pointed out in a 1991 review of the classifica-
tion and nomenclature of camelids that Miller’s
1924 study was incomplete, as he had not studied
llama and alpaca incisors, which was why he left
these species in the genus Lama together with the
guanaco, “implying by default that both animals
are descendants of the guanaco.” Wheeler points
out that alpaca incisors are similar to those of the
vicufia, whereas llama incisors are similar to those
of the guanaco. She quotes her own studies
(Wheeler 1982[b], 1984a, 1984bl[c], 1986 [this
reference is wrong and should be 1985]) (Wheel-
er 1991:14). It was for this reason that Wheeler
changed her position vis-a-vis her 1984 study
(Novoa and Wheeler 1984) and stated that “the
taxonomic classification of the four South Amer-
ican camelids could be as follows: the genus Lama
(Cuvier 1800), with the wild guanaco L. guanicoe
(Miiller 1776), the domestic llama L. glama (Lin-
naeus 1758), the genus Vicugna (Molina) (Miller
1924) with the wild vicuna V. vicugna (Molina
1782), and the domestic alpaca V. pacos (Linnaeus
1758). The validity of this classification requires
additional morphological and biochemical stud-
ies, but the osteoarchaeological remains from
sites occupied six thousand years ago, when the
process of domestication began, prove that the al-
paca is a domesticated vicufia and the llama a do-
mesticated guanaco (Wheeler 1984a and bjc],
1986 [a mistake, it should be 1985]; Wing 1977][a],
1986)” (Wheeler 1991:14-15). Molecular analy-

ses based on the mtDNA sequence (Stanley et al.
1994) later made Wheeler change her position
once more. In 1995 she accepted two genera—
Lama, with three species (glama, pacos, and guani-
coe), and Vicugna, with one species (vicugna)
(Wheeler 1995).

Franklin (1982:464) believes the subdivision
into two genera posited by Cabrera and Yepes in
1940 (1960:73) should still be maintained. In this
regard, Koford (1957:154-155) wrote,

The phylogenetic classification of the lam-
oids seems to be indeterminate, at least on
the basis of structural criteria. Of the
group, the llama and guanaco are the most
similar, and the vicufia, although resem-
bling the alpaca in some characteristics, is
the most distinct. It has been variously clas-
sified as specifically, subgenerically, or
generically separate from the other lam-
oids. The characteristic, unique among liv-
ing artiodactyls, that best supports generic
separation of the vicufia is its peculiar
lower incisors. In Vicugna these are very
long with parallel sides, enamel on but one
face, and open root. (Miller 1924:2).

Koford then noted that another characteris-
tic distinguishing the vicufia from other lamoids
is some kind of long-haired bib hanging from its
chest.

The four forms were also described by
Edgardo Pires-Ferreira (1979 and 1981-1982) as
Lama glama subspecies and variants of L. g. glama,
incorrectly using the domestic form according to
Novoa and Wheeler (1984). This study is lacking
in scientific seriousness (Hernando de Macedo,
pers. commun., 23 September 1991) and should
not be considered further.

The South American wild camelid subspecies
and the variants of the domestic species have been
described. Four guanaco subspecies are known:
Lama  guanicoe cacsilensis (Lomberg 1913) in
southern Peru, Bolivia, and northeastern Chile,
which, as we shall see, has been questioned by sev-
eral scholars; Lama guanicoe huanacus (Molina
1782), on the western slopes of the Chilean
Andes; Lama guanicoe voglii (Krumbiegel 1944),
in the drylands and plains of Argentina and per-
haps Uruguay, north of 32° S latitude; and Lama
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guanicoe guanicoe (Miiller 1776), south of 35° S
latitude (or 38° according to Torres 1922a), in
Patagonia and Tierra del Fuego. The subspecies
that occupies the continent farther north, in
northern Peru (8° S latitude), is unidentified. Ac-
cording to Wheeler (1991:17), today only L. g.
guanicoe and L. g. cacsilensis are accepted, but she
points out that “there must be other subspecies or
geographical races still unknown to science.”

There also are two vicufia subspecies that
have the same color, according to most authors:
Vicugna vicugna mensalis (Thomas 1917), found in
southern Peru, western Bolivia, and northern
Chile, and the Argentinian vicufa, Vicugna vicugna
vicugna (Molina 1782), found on the eastern An-
dean slopes south of 18° S latitude. According to
Torres (1992a:32), this subspecies is larger and
lighter in color than the other subspecies.

Two phenotypic varieties of the alpaca have
also been distinguished in terms of their wool and
body size. Huacaya has short wavy wool hairs, and
suri has long wavy hairs. Two phenotypic varieties
of the llama are essentially distinguishable, the
chaku (also ch’aku) or woolly llamas, and the ccara
(or g’ara) llamas, which have short hair. Even so,
Wheeler (1991:28) indicates that “it is possible
that others still remain unknown.” For the data
presented here, the reader should turn to the
studies of Thomas (1891), Krumbiegel (1944),
Gilmore (1950), Franklin (1975, 1982:464-465),
Novoa and Wheeler (1984:116), Torres (1992a:
32-33), and Wheeler (1991). There is a folk tax-
onomy that mainly concerns the crossing of dif-
ferent camelids. Interested readers should see the
study by Flores Ochoa (1977b).

One of the reasons for this confusion is a fact
that has been asserted frequently in the scientific
literature—the possibility that crosses among
these four camelids took place. It has been said that
these do not occur, or that their offspring are ster-
ile when they do try to breed. This is not so. There
is much evidence that these crossings take place
between pure and hybrid kin. Besides, all four
New World camelid species have the same 2n = 74
karyotype (see Novoa and Wheeler 1984: 116,
who relied on the studies made by Gray 1972 [sic];
Fernindez Baca 1971; Hsu and Benirschke 1967,
1974; see also Wheeler [1991:33]. We should bear
in mind that the date for Gray is given as 1972 in

Novoa and Wheeler [1984], whereas Wheeler
[1991] gives 1954, which is the correct date.) Ac-
cording to Sumar (1988:23),? the only exception
is the cross “between two wild species (vicuia x
guanaco),” which apparently has not been report-
ed in the literature (to support his statement,
Sumar cites Le6n, but without giving a date [this
must be his dissertation; see Leén 1932b], Fernan-
dez-Baca 1971, and MacDonagh 1940). Wheeler
(1991:36) considers that most of these crossings
were carried out by man and do not occur natu-
rally. Kent (1987: 172) discusses this point (see
below).

It is now clear that the solution to many of
these problems will come with genetic studies.
However, DNA and molecular data are wholly un-
known for the Camelidae family (Larramendy et
al. 1984:95). According to Larramendy et al. (1984:
93), the data available in the literature indicate that
the chromosomal makeup of the Old World
camelids is similar to that of the New World ones
(n = 74). Even so, these scholars indicate that all of
these studies (they refer to those of Taylor et al.
1968) were carried out using conventional cytoge-
netic techniques to determine chromosome mor-
phology and number. Today these techniques are
not considered adequate to establish the degree of
chromosome homology between species.

The remarkable phenotypic divergence,
the acquisition of different adaptive char-
acteristics, and the distribution pattern ex-
hibited by the members of the Camelidae
family have led to a systematic subdivision
of the taxon into six species (Pieters 1954;
Walker 1964). So far, the data for the bi-
ological characterization of each species
are scant and there are no comparative in-
terspecies studies, nor any phenotype-
genotype correlation studies that would
provide a basis for this hierarchical distri-
bution. (Larramendy et al. 1984:93)

These scholars have established the chromo-
somal makeup of the llama and the guanaco and
measured the degree of chromosomal affinity be-
tween both. According to them, “a modal number
of 2n = 74 chromosomes was established for the
llama and the guanaco, with 74 bibranchial ele-
ments for the females and one single telocentric el-
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ement for males. . . . These results indicate that at
the level of conventional cytogenetic techniques,
the llama and guanaco share a karyotype of simi-
lar characteristics. The individualization of differ-
ent pairs of homologous chromosomes and the
preparation of karyotypes with G banding was at-
tained through an analysis of 15 stained meta-
phases per species. A comparison of the various
karyotypes allowed the establishment of a G-band-
ing pattern and the ideograph for each species. ...
"This analysis showed that both patterns coincide,
thus establishing a 100% chromosomal homology
between the llama and the guanaco” (Larramendy
et al. 1984:94-95). These same researchers noted
that the DNA of llamas and that of vicufas exhib-
it similar behavior and have similar makeup values
(1984.:96). In conclusion, they wrote,

A remarkable morphometric similarity
between llama and guanaco chromo-
somes was established through the use of
cytogenetic techniques. The karyotypic
comparison, aided by G banding, likewise
revealed that the similarity between both
species reaches to the level of chromo-
some segments. The karyotypic unifor-
mity observed therefore indicates that the
phenotypic differentiation reached by
these species was not accompanied by
rough chromosome rearrangements. If
any chromosomal differences are present,
these would lie below the resolution level
of the techniques currently used.

A variable number of DNA fractions with
a high content of G-C has been detected
in several species of artiodactyls, which
form bands of satellite DNA when subject-
ed to ultracentrifugation in cesium chlo-
ride gradients (Curtain et al. 1973; Kurent
etal. 1973). The remarkable species-speci-
ficity of these DNAs has led to their being
widely used as molecular markers in phy-
logenetic studies. In camelids it has yet to
be established whether the thermostable
fractions described correspond to satellite
DNA, and whether they are universally
present throughout the group or are an el-
ement of differentiation between some of

its members. (Larramendy et al. 1984:96)

According to Sumar (1988:23-24), other re-
searchers have studied this same problem, and he
in fact cites Bunch and Foote (there are mistakes
and gaps in the bibliography, just as in most of
Sumar’s studies; in this case, no date is given),
who, according to Sumar, have found a similarity
between llama and Bactrian camel karyotypes; the
band patterns of individual chromosomes are ap-
parently similar. This seems to agree with the re-
sults obtained by Larramendy et al. (1984:96).
Sumar goes further and “wonders about the pos-
sibility of a cross between Old and New World
camels.” I am not a specialist, but, in view of the
study by Larramendy et al., it seems that the
problem is far more complex than it might appear
at first sight, particularly if the conclusions of the
aforementioned study are read carefully. Howev-
er, newspaper articles (Anonymous 1998a, 1998b,
1998c¢) report the successful crossing of a camel
and a llama. The details of how pregnancy was
achieved are unknown. All that is noted is that
“two years of research were needed to achieve
conception through artificial insemination”
(Anonymous 1998a:Al). This new experiment
was carried out in the Dubai Camelid Reproduc-
tion Centre, United Arab Emirates, under the di-
rection of Julian Skidmore. The newly born
“looks more like his father the camel, has small
ears and a large tail just like camels, but with two-
toed feet like the llamas” (Anonymous 1998a:A1).
From the available data, it is difficult to speculate
on the practical consequences of this experiment.

Going back once more to the problem of
crosses between the various camelid forms, and
given the doubts and mistakes that have arisen, I
believe it is worthwhile mentioning actual evi-
dence. For example, crossing the alpaca and the
vicufia (paco-vicufia) has been known “indis-
putably since 1840, when it was carried out by
Juan Pablo Cabrera, a priest in Carabaya (Puno),
who performed the operation with industrial
goals in mind” (Ledén 1939:102). In 1864, when
Raimondi was studying the province of Carabaya,
he noted that “[f[rom Crucero (the provincial
capital) I set out for the town of Macusani and
passed through the hamlet of Acoyani, where I
was able to see a small number of graceful paco-
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vicuiias, the remains of the herd grown thanks to
the care of the priest Cabrera, who seeking to
combine in one individual the fine wool of the
vicuiia and the abundant wool of the alpaca,
crossed these two animals and obtained the hy-
brids called paco-vicufias, thus achieving his ob-
jective to a great extent” (Raimondi 1874:177).
Hoffstetter (in a personal communication to
Larry Marshall et al. 1984:21) also verified that
Lama and Vicugna are interfertile. Kent (1987:
172) is also emphatic in this regard: “All of the
camelids interbreed occasionally, and most cross-
es occur without any human intervention. Most
of the hybrids are fertile (Ferndndez-Baca 1971,
1978).” Interestingly, this researcher believes that
“[t]his success may be relatively recent, and the
result of deliberate and intense human selection
during the early twentieth century (see Kent
1982[a]:23-29)” (Kent 1987:172). Flores Ochoa
(1982:66) also reports these crosses and points
out that “[a]t present they can take place . . . be-
tween the domestic species. The most common
crosses are the so-called pago-vicuiia, an offspring
of the alpaca and the vicufia; the wari, a cross of
llama and alpaca with two variants called pagowari
and Hamawari, according to whether the pheno-
typic or external characteristics of the alpaca or
llama prevail. It is possible that llamas and alpacas
breed with the guanaco in natural conditions”
(see also Wheeler 1995:289-290).

I believe that an effort to summarize camelid
fossil remains, with their synonyms, will be of in-
terest to nonspecialists, even though the termino-
logical complexities often confuse those who are
not familiar with the subject. Cardozo (1975a)
wrote a summary, but it was disorganized, had
mistakes, and had not been proofread, which is
why I decided not to use it and do not recom-
mend it to others. Instead, I rely mainly on Webb
(1974) and Hoffstetter (1952).

The animals I am discussing belong to the
Order Artiodactyl, Suborder Tylopoda, Family
Camelidae, Subfamily Camelinae, Tribe Lamini
(Camelini, the other tribe, encompasses the Old
World camels).

Lama Cuvier (1800)

"This is a synonym of Auchenia Illiger (1811); nec
Thunberg (1789), Mesolama Ameghino (1884),

Stilauchenia Ameghino (1889), and Neoauchenia
Ameghino (1891).

Both Webb (1974:173) and Hoffstetter (1952:
314) accept three species: L. glama Linné [Lin-
naeus] 1758, llama, found in the Pleistocene of Ar-
gentina and Bolivia and as a domesticate in the
Holocene of Argentina, Chile, Bolivia, Peru, and
Ecuador. L. guanicoe Miiller 1776, guanaco or hua-
naco, found in the Pleistocene of Argentina and,
in the Holocene, in the south and west of South
America as far as Peru. L. pacos Linné [Linnaeus]
1758, alpaca, found in the Pleistocene of Argenti-
na and as a domestic animal in the Holocene in
Bolivia and Peru.

According to Cabrera (1931), both re-
searchers give two extinct species: L. owenii and
L. angustimaxila.

Lama owenii

(H. Gervais & Ameghino 1880)

Found in Late Pleistocene deposits in Argentina, it
has as synonyms Palneolama owenii H. Gervais &
Ameghino 1880, Auchenia weddelli P. Gervais 1855,
in Ameghino (1889, in part), Palaeolama leptognatha
Ameghino 1889, Stilauchenia owenii H. Gervais &
Ameghino 1880, in Ameghino 1889, Lama gigan-
tea Lopez Aranguren 1930(b).

Lama angustimaxila

(Ameghino 1884)

Found from the Early Pleistocene to the Sub-Re-
cent of Argentina and Bolivia, it has three syn-
onyms: Mesolama angustimaxila Ameghino (1884),
Palaeolama weddelli P. Gervais (1855) in Boule &
Thévenin (1920, in part), and Lama angustimaxila
(Ameghino 1884), in Lépez Aranguren (1930[b]).

Vicugna Gray (1872)

There is only one species, V. vicugna, found in sites
ranging from the Middle Pleistocene to the Sub-
Recent of Argentina and Bolivia. Four synonyms
are accepted for it: Auchenia (H. Gervais & Amegh-
ino 1880, in part), Palaeolama (Ameghino 1889, in
part), Hemiauchenia (Ameghino 1891, in part), and
Lama (Lopez Aranguren 1930[b], in part).

Eulamaops Ameghino (1889)

Known only from the Late Argentinian Pleis-
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tocene, it has only one species, E. parallelus. Eula-
maops has three synonyms: Auchenia paralleln
Ameghino 1884, Eulamaops parallelus Ameghino
1889, and Palaeolama brevirostris Rusconi 1930(b).
However, Hoffstetter (1952:315) has some doubts
about the latter synonym.

Palaeolama

P. Gervais (1867)

This genus is found in lands that range from the
Middle to the Late Pleistocene of Bolivia, Ecua-
dor, and Peru and north to Florida. In this case
Webb and Hoffstetter disagree over the syn-
onyms. They agree only about Protauchenia Bran-
co 1883 (Webb 1974:175; Hoffstetter 1952:316).
Webb (1974:175) in turn gives the following as
synonyms: Tanupolama (Simpson 1928), ? Tanupo-
lama (Simpson 1932), Palaeolama (Hoffstetter
1952), Tanupolama (Bader 1957), and Pulaeolama
(Astyolama) (Churcher 1965). Meanwhile, Hoft-
stetter (1952:316) gives as synonyms Auchenia
(Lund 1843; P. Gervais 1855; Liais 1872; Winge
1906), Lama (Lopez Aranguren 1930[b], Cabrera
1931), Palaeolama (P. Gervais 1867), Palaeolama (H.
Gervais & Ameghino 1889; Ameghino 1889;
Boule & Thevenin 1920; Rusconi 1930[b], 1931),
and Hemiauchenia (H. Gervais & Ameghino 1880).

Hoffstetter also indicates that the only form
of Palaeolama from the pampas has also received
the following names: Palaeolama weddelli P. Ger-
vais (1867), Palaeolama weddelli (P. Gervais 1855)
in part in H. Gervais & Ameghino (1880), Palae-
olama major H. Gervais & Ameghino (1880),
Hemiauchenia paradoxa H. Gervais & Ameghino
(1880), Palaeolama leptognatha Ameghino (1889),
Hemiauchenia leptognatha Ameghino (1889),
Hemiauchenia paradoxa H. Gervais & Ameghino
(1880) in Boule & Thévenin (1920), Pulaeolama
weddelli (P. Gervais 1855) in Lépez Aranguren
(1930[a]), Hemiauchenia major (Liais 1872) in
Lépez Aranguren (1930[a)), Lama major (H. Ger-
vais & Ameghino 1880) in Loépez Aranguren
(1930[b]), Hemiauchenia paradoxa and the sub-
species elongata Rusconi (1930[b]), Palacolama
weddelli (P. Gervais 1855) in part in Rusconi (1930
[b], 1931), and Palacolama weddelli (P. Gervais
1855) in part in Cabrera (1931, 1935). Hoffstet-
ter concludes (1952:317) that the valid name for

the Argentinian species is Palaeolama paradoxa (H.
Gervais & Ameghino 1880).

There are remarkable disagreements over
the Palaeolama species. Cabrera (1931:114) ac-
cepted only one species. Hoffstetter (1952:
317-320) for his part accepted six (and a seventh
with reservations), while Webb (1974:175-196)
only considers three.

"The only species accepted by Cabrera (1931:
114) is P. weddelli (P. Gervais), while the species
approved by Hoffstetter (1952) are P. paradoxa
(H. Gervais & Ameghino 1880), P. weddelli (P.
Gervais 1855), P major (E. Liais 1872), P. reissi
(Branco 1883), P. crussa, and P. aequatorialis. Hoff-
stetter (1952:320) has not passed judgment on P
brevirostris Rusconi (1930[b]).

Like Hoffstetter, Webb (1974:175-176) ac-
cepts P weddelli and P. aequatorialis, but adds P, mir-
ifica (Simpson 1929), which is not mentioned by
Hoffstetter. However, Webb disagrees with Hof-
stetter’s remaining species. Thus, the P. paradoxa
accepted by Hoffstetter (1952) is for Webb (1974:
198) a synonym of Hemiauchenia paradoxa, P. major
is a synonym of Heminuchenia major (Webb 1974:
199), P, reissi is a synonym of P. weddelli (Webb
1974:176), and P. crassa is likewise a synonym of P
weddelli (Webb 1974:177). He does not mention P
brevirostris, which Hoffstetter did. ('To prevent con-
fusion I must point out that Webb gives the date
for Cabrera as 1932 [1974:248, repeatedly quoted
throughout the text], whereas it is 1931.)

Hemiauchenia
H. Gervais & Ameghino (1880)

This genus is found from the Middle to the Late
Pleistocene in North America, and from the
Uquian to the Lujanian (i.e., throughout the Late
Pleistocene) in southeastern South America.

A great number of synonyms are acknowl-
edged for this genus: Auchenia (Lund 1842, in
part), Auchenia (P. Gervais 1869, in part), Auche-
nia (Liais 1872, in part), Auchenia (Cope 1878, in
part), Palaeolama (H. Gervais & Ameghino 1880,
in part), Hemiauchenia (H. Gervais & Ameghino
1880), Holomeniscus (Cope 1884, in part),
Holomeniscus (Cope 1893, in part), Camelops
(Wortman 1898, in part), Camelus (Wortman
1898, in part), Procamelus (Hay 1921, in part),
Lama (Meriam & Stock 1925, in part), Tanu-
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polama (Stock 1928), Hemiauchenia (Lopez Aran-
guren 1930(a]), Palaeolama (Lopez Aranguren
1930[a], in part), Palaeolama (Cabrera 1931 and
1935, in part), Lama (Kraglievich 1946, in part),
Palaeolama (Hoffstetter 1952, in part), Palaeolama
(Palaeolama) (Churcher 1965, in part).

Six species are acknowledged for Hemi-
auchenia, each with a great many synonyms. They
are listed below.

Hemiauchenia paradoxa H. Gervais & Amegh-
ino (1880). It is known from the Uquian or Cha-
padmalalan (Early Pleistocene) through Lujanian
(Late Pleistocene) in Argentina. It is a synonym of
Palaeolama weddelli (P. Gervais 1855) in P. Gervais
(1867, in part), Hemiauchenia paradoxa H. Gervais
& Ameghino (1880), Palaeolama weddelli (H. Ger-
vais & Ameghino 1880), Palaeolama major H. Ger-
vais & Ameghino (1880), nec Auchenia major Liais
(1872), Palaeolama leptognatha Ameghino (1889),
Hemiauchenia paradoxa elongata Rusconi (1930[b]),
Palaeolama weddelli (P. Gervais 1855) in Rusconi
(1930[b]), Palaeolama weddelli (P. Gervais 1855) in
Loépez Aranguren (1930[a]), Hemiauchenia major
(H. Gervais & Ameghino 1880) in Lépez
Aranguren (1930[a]), Palaeolama weddelli parodii
Rusconi (1936), Lama sp. Kraglievich (1946), and
Pulaeolama paradoxa (H. Gervais & Ameghino
1880) in Hoffstetter (1952).

Hemiauchenia major (Liais 1872). It comes
from Late Pleistocene deposits in the caves of
Lagoa Santa, Minas Gerais, in Brazil. Its syn-
onyms are Auchenia minor Lund (1843, nomen
nudum), Auchenia major Liais (1872), Auchenia
major (Lund [sic]) in Winge (1906), Hemiauchenia
major (Liais 1872), in Lépez Aranguren (1930[a]),
Palaeolama weddelli Cabrera (1931, in part) and
Palaeolama major (Liais-Winge 1906) in Hoff-
stetter (1952).

Hemiauchenia vera (Matthew). This is essen-
tially a species that belongs to the Hemphillian
deposits of the United States. It has five syn-
onyms: Pliauchenia humphreysiana Cope in Wort-
man (1898), Pliauchenia vera (Matthew and Os-
born 1909), Tanupolama vera (Matthew) in J. 'T.
Gregory (1939), Tanupolama vera (Matthew) in
Hibbard (1963), and Tanupolama vera (Matthew)
in Webb (1965).

Hemiauchenia blancoensis (Meade 1945). This
genus also comes from the North American Blan-

can deposits. It has only three synonyms: Tanupo-
lama cf. T. longurio (Hay 1921) in Gazin (1942),
Tanupolama blancoensis Meade (1945), and Tanupo-
lama blancoensis Meade (1945) in Hibbard and
Riggs (1949).

Hemiauchenia seymourensis Hibbard & Dal-
quest (1962) is a North American genus like the
previous one from the late Kansas strata. A single
synonym is ascribed to it: Tanupolama seymouren-
sis Hibbard & Dalquest (1962).

Hemiauchenia macrocephala (Cope 1893). It is
also found only in North America and belongs to
the Middle Pleistocene. A great number of syn-
onyms are attributed to it: Holomeniscus macro-
cephalus Cope (1893), Camelus americanus Wort-
man (1898), Camelops vitakerianus (Cope 1878) in
Wortman (1898 in part), Lama stevensi Merriam
& Stock (1925), Tanupolama stevensi (Merriam &
Stock 1928) in Stock (1928), Proauchenia ameri-
cana (Wortman 1898) in Frick (1929), Lama (?)
hollomani Hay & Cook (1930), Tanupolama hollo-
mani (Hay & Cook 1930) in Meade (1953),
Tanupolama macrocephala (Cope 1893) in Hib-
bard and Dalquest (1962), and Tanupolama
stevensi (Merriam & Stock 1925) in W. E. Miller
(1968).

"To sum up: I find that the arrangement of the
Lamini tribe can be formally summarized as fol-
lows: Pliauchenia Cope (1875) in the Early and
Middle North American Pliocene; Hemiauchenia
H. Gervais & Ameghino (1880) (= Tanupolama
Stock 1928), from the Middle Pliocene to the Late
Pleistocene of North America, and in South Amer-
ica from the Early to the Late South American
Pleistocene; Pulaeolama P. Gervais (1869) (= Pro-
toauchenia Branco 1883; Pualaeolama [Astylolama)
Churcher 1965), from the Middle to Late Pleis-
tocene of southern North America and northern
South America; Eulamaops Ameghino (1889),in the
South American Late Pleistocene; Vicugna Gray
(1872) from the Middle to the Recent Pleistocene
of South America, and finally Lama Cuvier (1800),
which is found in the Early to Recent Pleistocene
in South America (see Webb 1974:211).

Owing to disagreements among taxonomists
and paleontologists over camelid systematics, one
of the most controversial points is the origin of the
modern forms of these animals. Several scholars
have summarized this problem. Some have fo-
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cused on discussing the domestic forms (llama and

alpaca), while others have considered the problem

in toto, that is, including wild and domestic forms.

In the first group we have Wheeler (1984a:405,

1984b, 1985b:78) and Franklin (1982:464), in the

second group Kent (1987:171-172, 1988a:26-28).

I believe the latter is the clearest and best-docu-

mented summary.

As Kent (1987:171) has pointed out, a result
of this confusion is the multiplication of possible
phylogenies, which can be arranged into four
major groups (see Figure 1.1):

1. A wild guanaco is the ancestor of the modern
guanaco, the modern llama, and the modern al-
paca. Scientists who accept this position are
Thomas (1891), Cabrera (1922), Cook (1925),
Mann (1930), Strooks (1937), Gilmore (1950),
Herre (1952, 1961, 1968), Fallet (1961), Zeu-
ner (1963), Jungius (1971), Herre and Rohrs
(1977), and Otte and Venero (1979). It should
be noted that Hemmer (1975, 1976) agrees as
far as the llama is concerned but disagrees on
the alpaca (see below, third point). It is worth
pointing out that Flannery et al. (1989:89) re-
port that Wing (1977a) accepts that “the
llama’s wild ancestor was the guanaco.” How-
ever, Wing’s position is not as conclusive as has
been said, for she wrote, “The guanaco is wild,
and may be close to the wild ancestor of both
domestic forms” (i.e., the llama and the alpaca;
Wing 1977a:847; emphasis added ).

2. The wild guanaco is the ancestor of the modern
forms of the guanaco and llama, while the wild
vicufia is the ancestor of the present-day vicufia
and alpaca. This position is defended by Bur-
meister (1879), Ameghino (1889), Antonius
(1922), Latcham (1922), Krumbiegel (1952),
Steinbacher (1953), Capurro et al. (1960),
Wheeler (1985b), Flannery et al. (1989), and
Bustinza (1970a). Otte and Venero (1979) in turn
categorically deny that the vicufia was the ances-
tor of the alpaca.

3. A wild guanaco is the ancestor of the modern
guanaco and llama forms, while a cross of llama
and vicufia would have produced the modern
alpaca. This is the position held by Hemmer
(1975).

4. The present-day llama descends from a wild,

Guanaco
Guanaco Llama Alpaca
Guanaco Vicuha
Guanaco Llama Vicuna Alpaca

Guanaco Llama/ Vicuha Cross
Guanaco Llama Alpaca
@ ?Llama ?Alpaca
Llama Alpaca

FIGURE 1.1. Hypotheses explaining the phylogeny
of domesticated South American camelids.

extinct llama type, while present-day alpacas
descend from a wild, extinct alpaca type. In
other words, the ancestors of the llama and the
alpaca were wild forms of the same respective
type whose fossil remains have been found in
sites dating to the Middle and Recent Pleis-
tocene (see below). This was proposed by
Lépez Aranguren (1930b). However, she ac-
cepts that the fossil remains of Lama pacos are
tew, and considers instead that the Lama gra-
cilis species “could well have been the ancestor
of pacos, for I have not found fossil remains of
the alpaca, save for a subfossil which Ameghi-
no classified as A. lujanensis” [Lopez Aranguren
1930b:116; see also 118-119]), Cabrera (1931)
and Cabrera and Yépez (1940). However,
"Tonni and Laza (1976) have rejected this pos-
sibility, and so has Wheeler (1995:282).

Wheeler (1993:17-19, and 1995:281-282, Fig.
2) prepared an overview presenting the proposed
camelid phylogenies. Although she does expand
the database used by Kent (1987:171), the essential
statements have not changed, and the four major
hypotheses remain, as summarized in Figure 1.1.
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Stanley et al. (1994) discuss the origins of the
llama and the alpaca on the basis of a molecular
evolution analysis supported by the study of mi-
tochondrial DNA. They conclude that hybridiza-
tion cannot have taken place in the wild species,
whereas it did take place in the domestic ones.
"The authors suggest that this hybridization hap-
pened after the Spanish conquest, and that this
leads to a misinterpretation of the data obtained
in living animals. In this regard, they wrote:

[W]e can conclude . . . that hybridization
among the domestic camelids has oc-
curred at some time in the past. There-
fore, although we can eliminate the hy-
pothesis that no hybridization has
occurred, three interpretations could be
made from the data for the alpaca. It is
possible that the alpaca did indeed origi-
nate as a domesticated form of the vicufia
but that hybridization has occurred since,
resulting in the mix of genotypes ob-
served. Alternatively, the alpaca may have
originated as a llama-vicufia cross. In this
case, either genotype could originally
have been present in the alpaca, depend-
ing upon the female in the cross. A male
llama crossed with a female vicufia may be
more likely (based on size alone), but ei-
ther of these crosses may have occurred,
together with backcrossing to llama (or
guanaco) in the F2 or subsequent gener-
ations. Finally, we cannot eliminate the
possibility that the alpaca is a second do-
mesticated form of guanaco, although in-
cisor morphology would not support this
conclusion (Wheeler 1991). Data from
the mitochondrial genome alone are
therefore insufficient to allow an unam-
biguous determination of the relationship
of the domestic animals to their wild an-
cestors. (Stanley et al. 1994:4)

We are still far from a solution to this prob-
lem, and this confirms to a great extent (points 1,
2, and 3) the position of Kent (1987:171-172)
presented above.

A later study by Kessler et al. (1996) restates
the results from Stanley et al. (1994). Kessler et
al. (1996:269, 271-272) wrote: “The results sup-

port the hypothesis that llamas were originally
derived from the guanaco since the animals stud-
ied share the same cytoplasm. In the alpaca pop-
ulation, on the other hand, since mitochondrial
DNA is maternally inherited, this would not ex-
clude crossbreeding events between all four
groups in the DNA studied.” They conclude,
“Our results show that the mtDNA’s [sic] found
in guanacos is identical to llama mtDNA. Some
mtDNA haplotypes observed in the alpaca were
also detected in the vicufia. In addition the alpaca
contains mtDNA haplotypes identical to guana-
co mtDNA. These data are in agreement with re-
sults presented by Stanley et al., 1994, which
imply that alpacas are of mixed maternal origin.”

It is worth pointing out that Tschudi (1846)
posited that the four camelids represent inde-
pendent species, a position later accepted by
Pocock (1923). Although I have followed Kent
(1987) in this synthesis, I have also augmented the
database.

From what has been presented, and still follow-
ing Kent (1987:172), I conclude that present-day
domestic llamas descend either from the guanaco
or from a llama-like form that lived in the wild in
the Pleistocene. In the case of the alpacas, these de-
scend either from the guanaco; or from a similar
wild Pleistocene form; or from a llama, which in
turn descends from a guanaco, so that the alpaca is
the outcome of a cross between a vicuna and a
llama; or the alpaca descends from the vicufia.?

NOTES

Christian de Muizon assisted the author with the taxo-
nomic nomenclature.

1" Novoa and Wheeler (1984:116) give 1950 as the year
when the International Commission on Zoological
Nomenclature made its decision. This is a mistake, for
Wheeler (1991:14) herself later gives the correct date.
There is also another slip that must be cleared up. Wheel-
er (1991:14) states that the work done by Frisch was re-
jected “because the principles of binomial nomenclature
were lacking,” whereas Statement 258 reads ad litteram
“because the author did not apply the principles” (empha-
sis added). I also believe that publication of the decisions
of the International Commission on Zoological Nomen-
clature should be credited to Hemming and Noakes, and
not just to the former, as Wheeler did (1991:14, 44).
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2 The article by Sumar should be used with due caution
because his citations are incomplete. Besides, with re-
gard to the subject under consideration, he clearly
copied almost to the letter Novoa and Wheeler (1984),
who figure in his bibliography but are not mentioned in

this case. I cite Sumar’s words because the references he
mentions are hard to find.

3 Kessleretal. (1996:269) quite rightly note that “[t/he evo-
lution of domesticated South American Camelids, Llama,
and Alpaca, is still a matter of controversy.” New data from
Kadwell et al. (2001) suggest that the alpaca is descended from

the vicufia and should be reclassified as Vicugna pacos.



2.1 INTRODUCTION

his chapter does not attempt to provide a

comprehensive review of all the biological
characteristics of camelids. Instead, we mention
only those aspects we believe are relevant to the
discussions that occur throughout the book and
of interest to researchers who study these animals
mainly from a cultural perspective.

As is well known, camelids live in Central
Asia, in western South America, and in parts of
Africa, from the Mediterranean to Senegal to the
Atlantic and Indian Ocean (Enciclopedia de los An-
imales 1970:289). As we saw in Chapter 1, they are
divided into two tribes, the Lamini and the
Camelini. Both tribes have the essential ruminat-
ing processes, but several characteristics distin-
guish them from the Suborder Pecora (rumi-
nants), including their stomach morphology, the
absence of horns or antlers, the presence of true
canines separated from the premolars by a di-
astema (or gap), the anatomy of the hind legs,
which allows camelids to rest on their belly with
knees bent and paws pushed backward, and the
presence of callous pads ending in claws instead
of hooves (Wheeler 1991:12). The following dis-
cussion considers only South American camelids.

The wild and domestic camelids are clearly the
most important and largest native mammal herbi-

vores of South America. As Franklin (1982:457)
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notes, their ecological domain, their uniqueness,
and their major contribution to mankind in the
past and the present are unmatched.

Although the South American mammalian
fauna is extremely rich in rodents and bats, big
herbivores are missing. For this reason, South
America is one of the best examples of an ecolog-
ically “unsaturated” fauna: it has few large mam-
mals (Keast 1972; Simpson 1962). There are only
about 19 species of wild native ungulates (artio-
dactyls and perissodactyls: three tapirs, three pec-
caries, two camelids, and 11 deer), a very small
number in comparison with the 93 species in
Africa (five horses, two rhinoceroses, three suids,
two hippos, one tragulid, two giraffes, and 78
bovids). This low number is surprising, because
South America is about 60% the size of Africa,
and about 20%-25% of the continent offers habi-
tat preferred by the great herbivores, that is,
woodlands, grasslands, steppes, or scrub. Less
than 3% of South American mammalian species
are terrestrial herbivores of medium to large size.

Looking at a map, one would expect to find
great concentrations of herbivores in the pasture-
lands of the pampa, the pdramo, or the puna, or in
the steppe/scrubland of Patagonia. However, only
four wild ungulates (two cervids and two came-
lids) occur in all the land comprised by the alti-
plano, the pampas, and Patagonia. Camelids are
the most important of these ungulates because of
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their distribution, number, size, and cultural and
commercial value.

Camelids have long been a dry-environment
species. Both the wild and domestic South Amer-
ican camelids are the dominant large herbivores
on the high plains of the Andes and the dry mon-
tane slopes, as well as in the dry lowlands of the
steppes and plains.

Itis worth bearing in mind that pastoral habi-
tats like the savannas and the deserts probably are
more widely distributed in South America than in
any other vegetation area (Goodland 1966). Al-
most all of Argentina and Uruguay, at least half of
Bolivia, Chile, and Venezuela, about a fifth of
Brazil and Colombia, all of the coast, the western
highlands, and the puna of Peru, the highlands of
Ecuador, and a large part of the Guyanas are
desert, tundra, meadow, pampa, prairie, scrub
steppe, or savanna. Hershkovitz (1972) included
most of these lands in what he called the Pata-
gonian Subregion, which comprises the pdramo
and the southern parts of Ecuador, the desert
coast and the puna regions of Peru, the alpine
highlands of Bolivia, all of the Chilean alpine
highlands, the pastoral plains of Uruguay, all of
the Argentinian plains except the northeastern
subtropical forest, and the pastoral areas of the
Argentinian, Bolivian, and Paraguayan Chaco.

The mammalian fauna of the Patagonian
Subregion is comparatively poor and mostly in-
sular. The characteristic mammals are relics of
marsupials, edentates, and caviomorph and crice-
tine rodents. The latter two groups constitute
52-76 genera.

Throughout the Tertiary, the American con-
tinent had a rich and diversified fauna of endem-
ic ungulates and great nonungulate herbivores. In
the Early Pleistocene there was a fauna with big
herbivores that, according to Keast (1972), was as
rich in its major categories as that of present-day
Africa. Keast believes that the pampas have
changed since the Pleistocene (or Pliocene) in
such a way as to favor the invasion and dominance
of caviomorph and cricetine rodents rather than
ungulates. The camelids are the only native un-
gulates throughout most of the area, and they
represent the specialized pastoral forms of this
Patagonian Subregion (Hershkovitz 1972; see
Franklin 1982:457, 471).

2.2 HABITAT

In the Central Andes, camelids have long been as-
sociated with the puna. These are high-altitude
grasslands, between 3900 and 4600 meters above
sea level (masl). Whole series of plant formations
develop there (see Tosi 1960; ONERN 1976).
Known as classic puna, these grasslands essential-
ly lie across the highlands that extend from cen-
tral Peru to western Bolivia, northwestern Ar-
gentina, and northern Chile. The puna is a unique
biological zone because of its high altitude, its
proximity to the equator, and the fact that it ex-
tends from the tree line to the snowline. Its to-
pography is quite varied and includes great plains,
wide open valleys, flattened cordilleras, rolling
hills, rocky bluffs, and jagged peaks.

The puna is a cold, dry, and often windy en-
vironment. Precipitation occurs mostly in sum-
mer, and at night the temperature almost always
falls below freezing. There are two seasons on this
alpine prairie where no trees grow: a temperate
season with rainfall in December—April, and a
cold, dry season from May to November. From
the data obtained at Pampa Galeras (see Franklin
1978, 1983), we know that the typical mean annu-
al temperature ranges between 5.6°C and 5.5°C,
with an annual rainfall ranging between 400 and
700 mm. The humidity appears as rain and hail,
and only occasionally as snow. The cloud cover
from late spring to the summer storms has a pro-
found effect on the minimum night temperatures,
which in turn affect the length of the growing sea-
son and, finally, the scant production of plants in
the puna (Franklin 1978, 1983). There are sever-
al comprehensive studies on plants, communities,
and vegetation types (see Franklin 1978, 1983;
Tosi 1960; ONERN 1976; Tovar 1973).

The dry and windy Andean slopes of Patago-
nia are also an important habitat for the South
American camelids. Patagonia is a high plateau
with bush and prairies approximately south of 45°
S latitude. Its flat and undulating plains rise
among the hills of the desert and the eastern
slopes of the Andes. (All of these data are from
Franklin 1982:457,471, 473.)

The association of the camelids with the puna
has long been noted. In the eighteenth century,
Molina (1782:Bk. IV, 311), when seeking to ex-
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plain the differences between Andean camelids
and Old World camels, pointed out that one of
the most important differences was “[they] can
live in the cordilleras among the snow,” and naive-
ly attributed this to the abundant fat Andean
camelids have between the skin and the flesh and
to a “prodigious” amount of blood in the veins,
which would give them the necessary warmth to
survive.

However, no study has been done to deter-
mine whether this habitat was always an “ideal”
place for these animals, to the point where Troll’s
statement (1958:29) that “in a biological sense,
llamas and alpacas are members of the puna bio-
type” has turned into a consensus gentium (e.g.,
Murra 1975:118) and the puna has been defined
as “the optimum habitat of the domestic cam-
elids” (Browman 1974a:194). The fact that these
animals now live at high altitudes does not mean
this was always the case or that the high-altitude
zones were always their “optimal habitat.” Some
physiologists have discussed this matter, but an-
thropologists and archaeologists seem to be un-
aware of their data. This situation has given rise
to a distorted view of camelids, whose adaptation
to high altitude has not been understood. As Flo-
res Ochoa (1975a:7) correctly noted, “[t]he An-
dean camelids are magnificently adapted to high
altitudes through anatomic and physiological
characteristics . . . that enable them to withstand
the cold of the puna, make good use of the tough
grass in this area, and turn its high cellulose con-
tent into high-quality fibers and meat. Birth, for
instance, takes place in the rainy season, when the
best conditions for the survival of the offspring
are present owing to the abundance of pastures
that allow the mothers to produce milk.” Howev-
er, this genotypic adaptation does not prevent
these animals from leaving this habitat. Such an
erroneous idea, which has been accepted almost
dogmatically, has ensured that the evidence from
areas where by definition “high-altitude” came-
lids could not live (e.g., the coast) was not consid-
ered. A typical example of this interpretation ap-
pears in Cardich (1976:34, repeated verbatim in
1987b:21-22), who claims that

[a]ccording to important contemporary
studies, we can note that the Andean

camelids do not usually come down to
lower zones, not just because their favorite
pastures disappear, but also because they
have a physiological specialization for life
at high altitudes, especially the alpaca
(Lama paco [sic]), the vicufia (Vicugna
vicugna), the llama (Lama glama) and,
probably to a lesser degree, the guanaco
(Lama guanicoe). Thus, for example, even
when the llama has lived at sea level for
several generations, it still exhibits the
characteristics of “adaptation to hypoxia
(high altitudes): for example, a high con-
centration of hemoglobin in the red blood
cells, a longer lasting survival of erythro-
cytes, and a high hemoglobin affinity for
oxygen” (Kreuzer 1966, quoted in Jensen
1974:16 [It should be noted that the orig-
inal study was done by Hall (1937) and was
taken up by Kreuzer (1966)]). This charac-
teristic is validated by the fact that the
coastal climate is harmful for the llama
(Maccagno 1932:43,in Jensen 1974:17), so
we can reject the massive seasonal dis-
placement of camelid herds to coastal re-
gions. We can also add another minor in-
convenience, that a relatively extensive
semidesert area, poor in pastures, lies be-
tween the lomas and the puna.

These generalizations are made from second-
hand data, without any real understanding of the
phenomenon.

It is worth noting here a fact that reinforces
my own argument. A volume in the Handbook of
South American Indians, one of the most widely
read handbooks in the Andean archaeological lit-
erature, was published in the 1950s, yet an impor-
tant claim made there has gone unnoticed. In this
volume, Gilmore (1950:432) said of the llama that
it “does not seem to be a specialized high-altitude
breed.” After analyzing several aspects of this an-
imal, among them its special physiology, Gilmore
noted that one factor that ensured the continuing
importance of the llama was “its tolerance to al-
titudes” (1950:436, 438). I have the impression
that Gilmore realized the problem but did not ex-
pand on this point. And even though Wheeler
(1977) does not give a proper explanation of this
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phenomenon, she does use the correct terms and
thus shows she is aware of it. Thus, when dis-
cussing the highlands in the Department of
Hudnuco above 4000 masl, she defines them as
“the primary habitat of the Camelidae,” but then
indicates that “hemoglobin studies (Aste Salazar
1964) may also provide evidence concerning the
location of the Camelidae prior to their migration
into the high punas around 10,000-8000 BC”
(Wheeler 1977:3, 15; emphasis added). The ref-
erence to Aste is not relevant because he studied
sheep and camelids and made no reference to the
adaptation problems of the camelids, because his
assumption was that camelids were high-altitude
animals.

I believe it was Carlos Monge C. who correct-
ly stated the problem. Monge wrote:

The international biological, physiological
and medical literature mentions some An-
dean animals as of high-altitude. Thanks
to the studies done in mammals (humans
included), birds and batrachia, our group
... considers that this denomination must
be revised within the context of an altitu-
dinal gradient. For example, physiologists
believe that the South American camelids,
Andean birds and others animals are high-
altitude animals, whereas they actually occu-
py the Andean gradient from sea level to alti-
tudes of 5000 m or more. . . . A high affinity
of hemoglobin for oxygen and lack of an
erythemic response to environmental hy-
poxia are taken as an indication of genetic
adaptations to high altitude. These char-
acteristics are absent both in the European
animals introduced into the American
continent during the Spanish conquest as
well as in native animals whose ancestral
natural habitat was not a high-altitude en-
vironment. A remarkable exception occurs
in the Asian and African camels, which de-
spite their ancestral habitat at sea level ex-
hibit as high a hemoglobin affinity as their
relatives, the South American camelids.
We intend to approach this problem with
two hypotheses: the first assumes that
those animals that have a high-altitude ge-
netic mark acquired it through an evolu-

tionary period in high-altitude Andean
zones. The second hypothesis is related to
the concept of pre-adaptation and has to
do with a mutational change that precedes
the invasion of an ecological niche and fa-
cilitates it. . . . The cases of camels and
South American camelids favor the con-
cept of pre-adaptation. (1989:8; emphasis
added)

Monge then concludes that “[w]e can consid-
er...camelids [as a case of] pre-adaptation or, al-
ternatively, as an instance of animals that, having
acquired the genetic mark of high affinity at high
altitudes, then migrated to sea level, where the ac-
quired characteristics do not disturb the normal
physiological and reproductive development of
the species, even though the selective pressure
(hypoxia) does not exist.” And in the 1990s a sig-
nificant truth was stated: “the commonly held be-
lief that they cannot survive at low elevation is a
heritage of the Spanish conquest” (Wheeler et al.
1992:470). I return to this discussion after pre-
senting and analyzing the evidence collected.

2.3 MORPHOLOGY AND PHYSIOLOGY

The relevant morphological and physiological
aspects of the Andean camelids are worth review-
ing briefly in relation to the habitat these species
live in.

From a morphological point of view, the
llama has a high cardiac weight with respect to its
body weight, similar to other mammals, while the
vicufia has a considerably higher weight (Jirgens
et al. 1988; Jurgens 1989). The capillary density
in the heart and the soleus muscle is greater, thus
facilitating oxygen diffusion to the tissues. It
should be noted that vicufias exhibit these char-
acteristics to a greater degree than other camelids
(Jiirgens et al. 1988). Studies of the trunk of the
pulmonary artery, and the aorta, including their
histology, extensibility, and collagen and elastin
content, do not show much difference between
llamas, dogs, ovines, cattle, and pigs living at alti-
tudes of 4330 masl (Heath et al. 1968). However,
in a subsequent study conducted on llamas living
at 4720 masl, the same team did not find the right
cardiac hypertrophy or hypertrophy of the mus-
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cular layer of the pulmonary trunk artery, which
are considered functional advantages acquired
through evolution (Heath et al. 1974).

On the other hand, the width of the arteries
of the pulmonary muscles and the weight of the
two ventricles in three high-altitude llamas and
one alpaca did not differ from those of a llama and
two guanacos raised at sea level. This can be ex-
plained by the modest hypertensive pulmonary re-
sponse of these animals when living at high alti-
tudes as compared with members of the same
species born and raised at sea level. These prop-
erties were attributed to adaptive evolution (Har-
ris et al. 1982). It was found that the small pul-
monary arteries of the llama have thinner walls
than those of other domestic animals acclimatized
to the Peruvian Andes (Heath et al. 1969). From
a functional point of view, it was found that the
llama responds to altitude with a moderate pul-
monary hypertension (Banchero et al. 1971a).

"The histological study conducted on high-al-
titude human beings, cattle, guinea pigs, and rab-
bits showed that the carotid bodies were enlarged.
The llama did not show this enlargement (Heath
et al. 1974).

On the other hand, study of the alveolar di-
mensions of the llama’s lungs did not show any
difference from those of other mammals of a sim-
ilar size. Nor was it possible to show a change in
this morphological parameter in other mammals
raised at high altitudes (Tenney and Remmers
1966). For other morphological studies of the
cardiovascular system, see Heath et al. 1976 and
Williams et al. 1981.

It is worth emphasizing that South American
camelids have some blood properties in common
with Asian and African camels. These properties
include very small, elliptical red blood cells with
a high hemoglobin concentration and a hemat-
ocrit (percentage of red blood cells in the blood)
that is the lowest among mammals. The low
hematocrit gives rise to a fluid, low-viscosity
blood (Whittembury et al. 1968). Unlike in sea-
level mammals, the percentage of red corpuscles
in South American camelids does not increase
under conditions of a lower concentration of at-
mospheric oxygen, as happens at high altitudes
(Hall et al. 1936; Reynafarge et al. 1968; Miller
and Banchero 1971; Banchero et al. 1971b). Stud-

ies of red blood cell formation in llamas, alpacas,
and vicufias have shown that these animals have
a greater output and destruction of red blood cells
than animals native to high altitudes, but that the
total globular mass is less. No secretion of ery-
thropoietin (the substance that regulates the for-
mation of red corpuscles) was found in normal
conditions at 4200 masl, but it did appear after
profuse bleeding in one alpaca (Reynafarge 1966;
Reynafarge et al. 1968). Increased secretion of
erythropoietin was also verified in these animals
after acute exposure to high altitudes (Scaro and
Aggio 1966). In addition, their hemoglobin has a
high affinity for oxygen (there are studies on the
special properties of the red corpuscles of South
American camelids; see Jain and Keeton 1974 and
Smith etal. 1979). The fragility of the osmotic di-
lution is much increased, a property that is simi-
lar in camels (Gurmendi 1966). It is worth recall-
ing that Viault (1890) first described the high
number of red corpuscles of the llama.

A study of blood types in the guanaco, llama,
and their hybrids led to the conclusion that these
camelids exhibit a polymorphism in their red cells
and that natural isoantibodies are absent. In blood
tests these can be typed with rabbit antisera, as in
cattle, or by using lectins and electrophoresis in
starch gels. Although these studies can be used to
classify these species, Miller et al. (1985) conclud-
ed that more tests were needed to establish their
significance for the taxonomic classification of
New World camelids. A later study by Penedo et
al. (1988) of genetic variation in llamas and al-
pacas suggested that these animals were sub-
species rather than separate species.

A property of camelid hemoglobin that has
been intensively studied is its high affinity for oxy-
gen, a property that is shared by other families
with a genotypic adaptation to high altitudes, such
as Andean birds and batrachia (Winslow and
Monge 1987; Hall 1936, 1937; Sillau et al. 1976;
Banchero et al. 1971b; Banchero 1973; Bartels et
al. 1963; Bauer et al. 1980; Chiodi 1962, 1971; Jiir-
gens etal. 1988; Braunitzer 1979, 1980; Braunitzer
etal. 1977a, 1977b, 1980; Meschia et al. 1960; Van
Nice et al. 1980; Petschow et al. 1977; Monge M.
and Monge C. 1968; Villavicencio et al. 1970).
2,3-DPG is an allosteric regulator of hemoglobin
affinity that is absent in ovines and bovines but
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present in llamas and alpacas (Reynafarge and
Rosenmann 1971).

Based on studies of the molecular structure of
hemoglobin, Poyart et al. (1992) suggested that
the ancestor of the four existing camelid species
had a high-affinity hemoglobin. Based on the
amino acid sequence in the o and B chains of the
hemoglobin, Poyart et al. proposed a family tree
in which a common ancestor gave rise to the
dromedary camel, on the one hand, and to an an-
cestor of the South American camelids on the
other. The latter ancestor would have given rise
to the vicufia, the llama, the alpaca, and the gua-
naco. Although this proposed relationship does
not clarify the tree derived from paleontological
data, we find this general family tree interesting.

Unlike humans native to high altitudes, who
lose their ability to increase their lung capacity sig-
nificantly when subjected to acute hypoxia, high-
altitude llamas do retain this response (Brooks and
"Tenney 1968). Llama tissue has a very high capac-
ity for oxygen extraction in comparison with
high-altitude humans (Banchero et al. 1971a).
This capacity has also been confirmed in the fe-
tuses of llamas (Benavides et al. 1989) and alpacas
(Sillau et al. 1976). The distance that oxygen must
diffuse between capillaries in the llama’s placenta
is the shortest in all domestic ungulates studied
(Stevens et al. 1980). However, although the
llama’s placenta has six chorionic layers, the esti-
mated difference in oxygen throughout the pla-
centa is small, indicating low resistance to the dif-
fusion of oxygen (Meschia et al. 1960).

A study of llamas undergoing a graduated ex-
ercise showed that they require high circulatory
flows in conditions of intense exercise because
they have a low oxygen capacity. These flows
carry substrates at a speed compatible with the re-
quired high oxygen consumption (Hochachka et
al. 1987). On the other hand, biochemical studies
done on alpacas show that concentrations of lac-
tic dehydrogenase, glucose-6-phosphate dehy-
drogenase, and myoglobin are high in animals liv-
ing at high altitudes and fall when the animals
move down to sea level (Reynafarge 1971). The
study of the chemical structure of alpaca DNA
showed no difference between the genes that
code for the same molecules in other vertebrates
(Melgar etal. 1971). A study of llamas’ renal func-

tion (Becker et al. 1955) is worth reiterating here,
because its results do not agree with what would
be expected in an animal with a low hematocrit.

The marked physiological differences be-
tween the South American camelids and the mam-
mals introduced in South America during the
Spanish conquest allow a study of genotype and
phenotype adaptations (Monge and Whittembury
1976). It should be noted that from the point of
view of man’s capacity to live at high altitudes, hu-
mans do not present a genotypic adaptation be-
cause their physiological capacity to adjust to high
altitudes is reversed when they move down to sea
level, and it is not transmitted to their offspring.

I shall now analyze the differences between
the physiological adaptations of South American
camelids and high-altitude natives, emphasizing
the fact that camelids do not display the symp-
toms of nonadaptation to high altitudes indicative
of humans’ limited capacity to live at great alti-
tudes (Winslow and Monge 1987).

Unlike in native high-altitude humans, in
South American camelids the walls of the small
pulmonary arteries are small and lacking in mus-
cle formation. They also respond to high-altitude
hypoxia with a moderate pulmonary hyperten-
sion. Camelids do not show an increase in the size
of the right heart. Their blood has a low viscosi-
ty, with levels of hemoglobin close to those in
man, but they do not respond with polycythemia
at high altitudes, and their hemoglobin has a high
affinity for oxygen. Camelids do not show an in-
crease in the size of the carotid body and do not
develop a low respiratory rate in response to acute
hypoxia. Their tissues have more capillaries per
surface area, and there is a short diffusion distance
for oxygen in the placenta capillaries. Camelids
respond to exercise with a remarkable increase in
circulatory flow and with a high capacity to ex-
tract oxygen from the blood flowing in the tissues.

For scientists studying adaptive physiology
(e.g., Monge and Leén Velarde 1991), the de-
scribed properties seem to give South American
camelids a great capacity to live at high altitudes.
High-altitude natives have a limited capacity for
life at those altitudes compared with the domes-
tic animals introduced into South America some
500 years ago. The study of South American
camelids thus becomes an important tool for the
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interpretation of life in high mountains, includ-
ing aspects of livestock health and yields that in-
directly affect the well-being of Andean popula-
tions. For more information see Bonavia 1995,
and Bonavia and Monge 1996 and 1997.

Jensen (1974), who extensively reviewed the
literature on high-altitude adaptation, indiscrim-
inately adopted unacceptable positions regarding
camelids, claiming “it is possible that the respira-
tory adaptations (including chemical alterations
in the blood) to the hypoxic effects of the blood
tend to restrict the species to high altitudes; in
other words, is incomplete adaptation of the res-
piratory system the best way to adapt for species
that move between different altitudes?” (Jensen
1974:17-18). He based these claims on data taken
from the literature which indicated that llamas
had trouble surviving at sea level, and that alpacas
fared even worse. At the same time, he accepted
that at high altitudes, llamas would sustain genet-
ic modifications to their respiratory system as a
result of hypoxic effects. By combining these in-
terpretations, Jensen came up with an evolution-
ary explanation for the incorrect claim that llamas
thrive only at high altitudes, and suggested that
those animals that occupy a range of Andean en-
vironments might do so through their incomplete
respiratory adaptation. The latter point is mere
fantasy. Following this line of reasoning, he dis-
cussed the guanaco as an animal with no special-
ized respiratory apparatus for high altitudes and
which instead can live perfectly well at sea level.
It is worth noting that no specific studies of the
respiratory capacity of the guanaco existed, so
these claims were mere speculation. The guana-
co does not differ substantially from other
camelids with respect to blood characteristics.

The reader should be warned of the risk en-
tailed in reading any review of the physiological
literature on South American camelids prepared
by those without any physiological background
whatsoever; much of it is speculative and based
on data that include serious conceptual and fac-
tual errors.

The fact that camels living at sea level have
similar blood characteristics to South American
camelids is of great significance from the perspec-
tive of evolutionary physiology. Some researchers
consider that certain selected mutations that arise

in a given habitat can be favorable to survival in
another habitat, thus allowing migration to an-
other habitat without additional natural selection.
This capacity is (improperly) called pre-adapta-
tion (Monge C. 1989).! Pre-adaptation perhaps
took place in ancestral camels, whose natural ca-
pacities enabled them to occupy desert habitats in
Asia and Africa and high-altitude habitats in
South America. In the specific case of high-oxy-
gen-affinity hemoglobin, we believe that Asian
and African camels might have acquired this char-
acteristic independently after migrating from
America, while passing through the high moun-
tains of Asia. This hypothesis is based on the ob-
servation that this property can be acquired in a
brief evolutionary period, as described by Leon
Velarde et al. (1991).

It is also worth noting that llamas, alpacas,
and guanacos do not alter their body temperature
in the face of severe dehydration, as dromedaries
do. In this regard, the poikilothermal property ac-
quired by dromedaries in their adaptation to an
intense desert life in North Africa is not shared
by South American camelids (Bligh et al. 1975:
707). It is not known whether the Asian camel is
also poikilothermal.

Eduardo N. Frank (in letters dated 19 No-
vember 1999 and 29 February 2000) writes that
Eva Giittler’s dissertation (1986), written on
Aguada Blanca in the province of Catamarca, Ar-
gentina, shows that the rectal body temperature
measured in 34 llamas early in the morning and
early in the afternoon ranged on average between
35.9°C and 39.8°C, while the environmental tem-
perature was between 3.5°C and 43°C. Eduardo
N. Frank and Carlos M. Nuevo Freire obtained
similar data but in semidesert grassland condi-
tions. However, this variation places the llamas
studied within the definition of homeothermy
given by Bligh and Johnson (1973; see Bligh et al.
1975:705-706). The same thing happens with the
vicufia, according to Bligh et al. (1975:707).

2.4 REPRODUCTION

Long pregnancies, low fertility, and a single con-
ceptus at a time undoubtedly are some of the fac-
tors that have strongly influenced the cultural as-
pects of camelids.
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Male and female camelids reach puberty at 12
months of age, but the reproductive age is usually
delayed until two years in females and three in
males. These animals tend toward seasonal repro-
duction, but when males are kept separate from fe-
males, the latter are sexually active all year long
(Fernandez Baca 1971). Pregnancies in llamas take
348 days, according to Novoa and Wheeler (1984:
117), 352 according to Sumar (1975:300), and
348-368 according to Wheeler (1991:31). In al-
pacas, pregnancies last 342 days, according to
Novoa and Wheeler (1984:117), 343 according to
Sumar (1975:300), and 342-345 days according to
Wheeler (1991:31). For the guanaco and vicuiia,
pregnancy lasts about 11 months, according to
Novoa and Wheeler, although Wheeler gives a pe-
riod of 345-360 days for the guanaco (Wheeler
1991:20, but she attributes this to Franklin [1982],
who gives different figures: “13 to 15 months”
[Franklin 1982:482]), and between 330 and 350
days for the vicuiia (Wheeler 1991:25), which ac-
cords well with the data in Franklin (1992:477),
who gives 11 months (+ 1-2 weeks).

It is known that all domestic animals have low
fertility on the puna, and the same is true for
camelids. The veterinarians from the Instituto de
Investigaciones Tropicales y de Altura (IVITA)
consider a fertility rate of 50% typical for llamas in
the puna. This means that on average, each fertile
female will be able to bear only one offspring per
year throughout all of her fertile lifetime. This is
not just a problem in females, as male fertility is
also low even in llamas born and raised on the puna.

Flannery et al. (1989), who studied the Ayacu-
cho herders in the Yanahuaccra-Toqtoqasa re-
gion, confirm that every year, each female llama
has about one out of two chances of giving birth,
and that a female cannot expect to have a birth in
two successive years. Since the females become
juveniles at about three years of age (although this
differs from what Fernindez Baca [1971] notes,
as was already indicated), even a high-reproduc-
tive female cannot have more than four to six off-
spring over the course of her lifetime. These
herders say that a llama can live for about 20
years, though most do not make it. Besides, their
usefulness begins to decline when they are about
15, once their teeth are worn to the point where
they cannot graze effectively and the animal loses

weight until it loses its strength. According to
Flannery et al., the Ayacucho herders carefully
control their animals so as to detect this critical
moment, and the llamas that reach it are eaten be-
fore they begin to lose weight. In females, these
are animals that no longer can nurse their off-
spring, and in the case of males, these are animals
no longer able to carry loads. Almost all herders
agree they would rather eat their old llamas than
sell them, because they have a strong feeling for
their herds. Some herders pointed out that bad
luck can strike the other animals should one be
sold to a stranger (Flannery et al. 1989:99).

It is assumed that low fertility is due to poor
pastures, problems with the climate and altitude,
and an increase in the sublethal genetic load re-
sulting from selective breeding for recessive
traits. It seems that the right uterine horn is usu-
ally atrophied in camelids, thus reducing the pos-
sibility of gamete fertilization (Maccagno 1932:
24; Browman 1974a:191). Even more interesting,
Ferndndez Baca (1971:19) found some hints of
differential fertility at different altitudes.

The low fertility problem was correctly not-
ed by Flannery et al. (1989:214), who state that
in past times, guanacos used to migrate extensive-
ly in search of pastures, whereas today, llamas are
penned in kanchas, where their communal dung
piles become fertilizer for potato fields, instead
of marking the limits of their land. Today it is the
herders who have to migrate to find fresh pas-
tures. Herders establish several huts (estancias) in
the upper and lower sa/lga (i.e., on the puna) and
move their herds on a seasonal basis between
them. The animals must be kept far away from
the chakras during the agricultural season, at
higher altitudes. This is achieved by taking the
llamas to higher altitudes for longer periods of
time than their ancestors, the guanacos, would
have gone. This high-altitude move lowered fer-
tility, something that characterizes all domestic
mammals taken to the sallga.

I believe that the human intervention men-
tioned by Flannery et al. (1989), which brought
about the low fertility of camelids, is not the only
one that has taken place. Another, earlier one took
place long before the domestication of these an-
imals, although in different circumstances. This
point is discussed later in the chapter.
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Births are seasonal when the animals live in
herds, between December and March, so the off-
spring are born in the rainy season, when there
are better pastures. However, births can take
place throughout the year, and births occur be-
tween sunrise and early afternoon, an adaptation
to the environment that increases the survival
rate of the newly born, as this avoids giving birth
at night, when the temperatures are very low and
frosts occur (Novoa and Wheeler 1984: 117).

However, it is worth noting that there is a high
fetal mortality within the first 30 days (Fernindez
Baca 1971) that, according to Novoa and Wheel-
er (1984:117), can reach an average of 40%. Ac-
cording to Wheeler (1985b:71), the death rates at
birth are relatively low among wild camelids.
Raedecke (1979:199) notes a mortality of 4.40%
among males and 4.39% for females among new-
born guanacos in Tierra del Fuego. Wheeler
(1985b:71) says that Franklin (1978:42) reported a
mortality of 10%-30% in the first four months
among vicufas in the Pampa Galeras Reserve.
Among guanacos, death is usually due to hunger,
while most of the vicufia deaths are due to preda-
tors. There appears to be no support for the claim
that disease or abortion in the last months of preg-
nancy contributes to morbidity in either species.
Mortality is quite marked among young llamas
and alpacas, contrary to what occurs among wild
camelids. Fernindez Baca (1971:29) indicates a
mean annual mortality of 50% during the first 40
days of life. Enterotoxemia is the major cause of
death (see Wheeler 1985b:71-72, 1984¢:79). On
the other hand, it is known that mortality among
the alpaca herds at the Estacion de Camélidos de
La Raya (4100 masl) is 30% in the first year of life,
even though the animals are kept under “ideal
conditions” (Miller 1981:21).

2.5 NUTRITION AND OTHER
CHARACTERISTICS

From a cultural perspective, nutrition is a most
important aspect and one I am particularly inter-
ested in. The early evolution of these camelids is
related to the divergence between creodonts and
condylarths. According to Cardozo (1975a:63),
the volume of some compartments of the stom-
ach increased to slow the rate of digestion. This

is appropriate for animals that consume rough
fodder, which must be processed to yield its nu-
trients. In ruminants, the rate of digestion is de-
termined by the folds of the rumen. This effect
was achieved in camelids with the development of
glandular pouches. According to Cardozo (1975a:
63), Langer (1974:306) assumes three evolution-
ary models in artiodactyls, but in all of them the
camelids appear independently, though closer to
the ruminants. In fact, the South American came-
lids have essentially the same digestive process as
the ruminants, although there are some differ-
ences with the advanced ruminants (Novoa and
Wheeler 1984:116-117). At the same time there
are some important differences, as San Martin et
al. (1989:98, 108) noted, that influence selectivi-
ty. For instance, according to work by Vallenas
(1965), the morphology of the stomach is differ-
ent in advanced ruminants and camelids. The lat-
ter consume less fodder (Reiner et al. 1987), have
slower passage of food, and have a longer reten-
tion time for stomach contents than ovines do
(San Martin 1987). These characteristics allow
more complete digestion of dry fodder (Van Soest
1982).

The major anatomical difference between
camelids’ stomach and the stomachs of true rumi-
nants is motility. San Martin and Bryant (1987:12,
1988:84-85) explain that the stomach of South
American camelids has more continuous activity
than is observed in advanced ruminants. Engel-
hardt and Rubsamen (1979) indicate that the
anatomy of the camelid digestive system is very dif-
ferent from that of advanced ruminants, so any
analogy between the two species would be difficult
to prove. In fact, “[i]t has been suggested (Vallenas
and Stevens 1971a, 1971b) that the greater diges-
tive efficiency of South American camelids over
other ruminants may occur because of their more
continuously active forestomach and more fre-
quent cycles of rumination, which, combined with
glandular pouch secretions, may provide for more
adequate and efficient mixing, maceration, and
perhaps even absorption” (Franklin 1982:482).

This greater retention time permits the di-
gestion of food with a high lignocellulose (woody
cell wall) content (like that found in the high-al-
titude native pastures; San Martin and Bryant
1988:92). We believe it is worth emphasizing this
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point and noting the time camelids take to di-
gest their food because it has not been consid-
ered by archaeologists, although it has an impor-
tant role in the interpretation of camelid excreta.
San Martin and Bryant (1988:15) point out that
studies comparing South American camelids and
advanced ruminants show that camelids retain
food in the digestive tract for a longer time.
Whereas an ovine retains food for 40.9-43.2
hours, the alpaca does so for 50.3 hours and the
llama for 62.3 hours (San Martin and Bryant
used the studies by Florez 1973 and San Martin
1987). This shows, as San Martin and Bryant
(1987:25) note, that South American camelids
are more efficient than ovines at digesting medi-
um- and low-quality foods.

An important element in the digestive system
of camelids is a specialized dentition, which, as we
shall see later, is an important archaeological fac-
tor for the identification of remains from these
animals. Some even believe the dentition can be
used to distinguish wild from domestic animals.
The teeth are characterized by continual growth
(but according to Wing [1973], this happens only
in the vicufia). Besides, the harelip, so typical of
these animals, allows them to eat the tough grass
of the puna with ease (see Novoa and Wheeler
1984:117; Flores Ochoa 1975b:300). (Interested
readers can find a complete description of the
camelids’ digestive system and its structure and
function in San Martin and Bryant 1987.)

The truth, as Sumar (1988:28) correctly
notes, is that our knowledge of the digestive phys-
iology of camelids is still deficient, notwithstand-
ing all the work done to date. But, as San Martin
and Bryant (1987:56-57) insist, there is no doubt
that South American camelids are well adapted to
areas where the amount of fodder is limited and
the nutrients are highly diluted, hard-to-digest
carbohydrates. These are precisely the character-
istics of the present vegetation in the altiplano,
where long droughts occur throughout the year
(there usually are four dry months) and cycles
with dry years are frequent. San Martin and
Bryant conclude that “[u]nder these circum-
stances, South American camelids are the most
suitable species to use the scant and fibrous veg-
etation present in the altiplano region due to their
selective characteristics, reduced consumption,

the longer time the rate of digestion takes in their
digestive tract, as well as being physically adapt-
ed to survive in high-altitude zones (Reynafarge
1975 [it should be Reynafarge et al.]).”

There is another problem intimately connect-
ed with eating and that, from a cultural perspective,
is worth elucidating: the capacity of camelids to
make long journeys with scant food and water.
Much has been written about this, but not always
on a sound basis. For example, Murra (1978:88)
says: “In the chroniclers we do not find details on
the possibility of going without food and water for
long, much like camels, as has been noted by con-
temporary observers.” As we shall see, there are ref-
erences in some chronicles (e.g., Zirate 1968:176)
and travelers’ accounts. Tschudi (1885:107, 1891:
107, 1918:227, 1969:137), for example, wrote:
“The llamas do not graze once the sun sets, and
they can even go without food for two or three
days. The fact that they only look for their food by
day is no doubt what determined the need to make
them travel no more than short distances of about
20 km.” Much has clearly been exaggerated in this
regard, but there is some truth to it. It is a fact that
lamoids and cameloids exhibit a specialized adap-
tation to an arid or semiarid environment, but only
the latter can withstand long periods without water
(see Novoa and Wheeler 1984:117). Gilmore
(1950:430) explains that the mechanism for storing
water in true camels apparently lies in the metab-
olism of the hump, the subcutaneous fat, and the
corporal carbohydrates, and there might be a par-
allelism in the lamoids, even without the hump.
The use of water in the organism probably takes
place during the long, forced marches the llama can
make without water, or is known to have done.
From a physiological perspective, camels and lam-
oids are probably well adapted to thrive in environ-
ments with scant vegetation and to derive many
carbohydrates from cellulose through an enzymat-
ic or bacterial action in the rumen of their complex
stomach. Carbohydrates produce more water than
grease in the transformation of metabolic energy.
Gilmore believes this advantage is only relative, be-
cause the intake of a strictly hydrocarbonated diet
would yield about 15% more water than a diet of
pure fat. Since an herbivore eats grasses with a
given amount of lipids and cannot live on a fatty
diet, the major factor in the diet, as far as the in-
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take of water is concerned, actually depends more
on the dryness of the pastures than on its chemical
composition.

Raedecke (1976:93) extensively studied the
guanaco and wrote as follows in this regard:

Many myths about the frugal consump-
tion of water and the storage capacity of
the camelid family are still believed. It is
said that camels store water in their
humps. The camel is actually an efficient
water user, but even so it has to drink it
every given number of days. Many people
in Tierra del Fuego still believe that the
guanaco comes to the sea to drink salty
water, but this was not observed in the
three years of this study. A small popula-
tion of guanacos lives in a great salty plain
but this is a matter of survival, not a search
for salty water as the area is inaccessible
and there are no sheep. The great amount
of water the guanaco needs is probably
supplied by the vegetation it consumes,
and this because the area is often wet and
rainy, and there is much water available in
the pastures.

Another most important aspect of the biolo-
gy of these animals, and one that has most moved
conservationists to defend this family, is the very
special anatomical characteristic of their feet,
which exhibit great advantages over those of the
animals introduced after the Spanish invasion.
The ability of the llama to walk along the Inca
roads without causing any damage is proverbial
(see Manrique 1985; Usselmann 1987). This evi-
dently is a great advantage for these animals, be-
cause, as Sumar (1992:93) explains, their small
third phalanx does not have the hoof typical of
other ruminants and has nails covering the dor-
sal surface. Their pedal characteristics give
camelids a broad support surface that does not
harm the road, as happens with other hoofed an-
imals. For this reason, according to Sumar (1992:
93), the llama and the alpaca are commonly said
to behave like “ladies with the soil.” This charac-
teristic was also used to classify the camelids in
the Suborder Tylopoda, distinguishing them
from other hoofed ruminants, the Pecora.

For Koford (1957:162), the lamoids are
probably more efficient than Old World camels
in walking and running on slopes and over rocks.

A most important aspect of the camelids as
far as human-animal interaction is concerned,
and one I believe was crucial during the process
of domestication, is the sense of territoriality
these animals have, although some species exhib-
itit more than others. This is indicated by delim-
iting the territory of the group through the ac-
cumulation of excrement at certain points,
defecating and urinating on common piles. This
is a most particular characteristic of the behavior
of South American camelids. It caught the atten-
tion of Darwin (1921:239, 1969:172), who wrote
as follows: “The guanacos have one singular
habit, which is to me quite inexplicable; namely,
that on successive days they drop their dung in
the same defined heap. I saw one of these heaps
which was eight feet in diameter, and was com-
posed of a large quantity.” Raedecke (1976:112)
observed that several of these common piles of
dung were used year after year and were very big,
almost 3 m in diameter and 20-30 cm thick. Ac-
cording to Raedecke, Franklin (1973; this is ac-
tually a mimeographed “progress report”) estab-
lished the dry weight of the piles of vicuna
excrement, which was 45 kg. Koford (1957:
169-170) noticed that alpacas and llamas used the
same piles as the vicufias. A typical big mound is
30 cm thick in its center and has a diameter of
4.50 m. These piles of dung are a most important
resource for the economy of the pampas Indians,
who use them as fuel to cook.

2.6 DISEASES: SARNA

Disease is another subject that must be discussed,
because some diseases were of great significance
to human history, particularly from the moment
domestication took place. Sarna is particularly
important; it was mentioned extensively by the
Spanish chroniclers and had major consequences
for the economy of the Andean people.
Flannery et al. (1989:102-103, 113-114) pro-
vide a good review of the problem. They show
that camelids actually have two diseases that bear
the same name: garachi in Quechua and sarna in



22 THE SOUTH AMERICAN CAMELIDS

Spanish (mange in English). Both are caused by
mites 200-450 microns in size.

It is suspected that Sarcoptes scabiei, the mite
that causes the itch, evolved with mankind for
several thousand years and was then transferred
to domestic animals. Today there are different va-
rieties for man, dogs, sheep, pigs, cattle, goats,
Old World camels, South American camelids,
rabbits, and horses. These varieties can infest
mammals that are not their specific host without
causing a permanent infestation (Baker and
Wharton 1952:363).

"The Sarcoptes female can penetrate the epider-
mis in less than three minutes and continue dig-
ging at an average rate of 2-3 mm per day until it
has made a burrow up to 3 cm long in the horny
outer layer of the skin (Belding 1942:765). Here
she lays her eggs, which become adults in 8-15
days and begin digging their own burrow. The ini-
tial infestation does not itch, but after a month or
so the host becomes sensitive, the itch becomes
unbearable, and the hair begins to fall off. The
density of llama herds is the significant factor in
spreading this infection. This is what happens with
sheep in a corral or soldiers in a crowded barracks.
"This condition was quite common in the history
of the Old World and was cyclical. Since this dis-
ease is associated with humans, is very old, and has
a Quechua name, Flannery et al. (1989:102-103,
113-114) suspect that it must have arrived in the
Andes with its first inhabitants, who then passed it
on to the llama. One specific variety found on
sheep, S. scabiei var. ovis, was probably introduced
by Europeans. Although these scholars do not
mention it, the variety that attacks camelids must
be S. scabiei var. auchenia, as noted by Cunazza
(1976a:152-153), based on work by Guerrero
(1971).

According to Flannery et al. (1989), psorop-
tic mange is present in Peru today, most likely in-
troduced by the Spaniards. Sheep scabies
(Psoroptes equi var. ovis, as noted by Cunazza
[1976a:161], who in turn cites Plaza 1973) has a
historically clear relation with Old World sheep
and is much less likely to have arrived in the
Andes with the first humans than scabies. For this
reason, Flannery et al. (1989) suggest that the first
outbreak of Psoroptes in llamas and alpacas hap-
pened in 1544-1545 as a result of the introduc-

tion of European sheep into the Andes. They also
posit that the loss of llamas in prehispanic times
was perhaps considerably lower than in the early
Colonial period, and perhaps even lower than it
is now. In this regard, the data in Cunazza
(1976:162) are interesting, for he showed, based
on the studies by Dennler de la Tour (1954), that
guanaco sarna is not transmitted to sheep.

Flannery et al. (1989:113-114) conclude that
the antiquity of the Sarcoptes mite, its long associ-
ation with humans, and the presence of a Quechua
word for mange suggest that it existed before the
conquest. On the other hand, it seems that Psorop-
tes was not present prior to the introduction of
sheep by Europeans. Flannery et al. recall the fa-
mous passage in Garcilaso (discussed below) and
note that the description of the “sheep scabies” or
psoroptic mange he gives is almost perfect. They
also note that we can assume it was an introduced
mite against which the camelids had not developed
resistance, to judge from its virulence and the time
it occurred. Flannery et al. end their discussion by
noting that although Sarcoptes might have been a
problem in ancient times, it is unlikely that prehis-
panic herds ever had to face an epidemic like that
caused by Psoroptes in 1544-1545.

Often forgotten is the fact that humans are
susceptible to infestation by nonhuman varieties
of S. scabiei that normally affect other species, in-
cluding camelids (see Faust et al. 1979:615-616).

2.7 SELECTION AND MANAGEMENT
OF HERDS

These biological aspects (and others that I prob-
ably have not mentioned) cannot be ignored if
one seeks to understand the significance of
camelids within the context of Andean culture.
Herre (1969:118) insisted on this point, especial-
ly on man’s effect on these animals. The llama was
essentially raised as a beast of burden, while the
alpaca was raised instead for its wool. Here we
have a good example of the close interaction be-
tween biology and culture, and of the need for
specialists from both fields to collaborate in all
discussions. It is worth bearing in mind that ac-
cording to the data Sumar (1988:24) collected,
there is an area located at a considerable altitude
that extends over four South American countries
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(Peru, Bolivia, northwestern Argentina, and
northern Chile) and comprises more than 25 mil-
lion hectares with 350,000 families who depend
solely on camelid herding for their living. If some
species, such as the llama and the alpaca, have sur-
vived to this day, it is only because they are cru-
cial for the Andean Indians.

For Sumar (1988), “[b]reeding and herd man-
agement practiced on the high Andean grassland
are determined by a mosaic of traditional and
Hispanic techniques, which to many outsiders
seem backward or irrational. The systems of live-
stock production may seem inefficient and un-
productive, and it is hard to explain why the local
herders resist technological improvements. How-
ever, the herders of the Peruvian highlands are re-
sponsive to programs of change, if these are prop-
erly conceived and directed.”

2.8 A BRIEF DESCRIPTION OF THE
SOUTH AMERICAN CAMELIDS

In this section I briefly describe the four South
American camelids, noting their major character-
istics. However, it should be kept in mind that
these four lamoids resemble each other in struc-
ture but differ in size, range, pelage, tempera-
ment, and usefulness to humans (Koford 1957:
154). 1 shall begin with the guanaco and the
vicufia, two allopatric? species and the large dom-
inant herbivores of the South American undis-
turbed environments. They are the only wild un-
gulates living in the continent’s deserts, in the
high plateau scrublands, and in the grasslands
(Franklin 1983:573).

2.8.1 The Guanaco (Lama guanicoe)

Of the living species, the guanaco is for Cardozo
(1975a:76) the one that usually has a smaller en-
dostyle3 than the other Lama species. This could
mean that it is the oldest species in its genus (see
Figure 2.1).

When discussing the taxonomy of the Camel-
idae, I noted the position of the guanaco, so there
is no need to repeat it. Instead, I will discuss its
subspecies, which were mentioned in Chapter 1.
Four subspecies have been described: Lama
guanicoe guanicoe, found in Patagonia and Tierra
del Fuego, south of 35° S latitude; L. g. huanacus,

found in Chile; L. g. cacsilensis, found in the puna
of southern Peru and Bolivia; and L. g. vogli,
found in Argentina north of 32° S latitude. The
southern subspecies is considered to be the big-
gest South American ungulate but it is always
smaller than the domestic llama, even though cac-
silensis falls within the size range of the next small-
est species, the alpaca (Novoa and Wheeler 1984:
121; Franklin 1982).

Wheeler (1995:276) noted the possibility that
there is an undescribed guanaco species on the
Peruvian coast, for which she claims there are few
data available. She attributes this idea to Ponce
del Prado and Otte (1984); however, that study
makes no comment on this point. I do not know
the source of Wheeler’s information. As far as I
have been able to determine, cacsilensis alone of
the subspecies listed here has problems and has
been questioned.

Lama guanicoe cacsilensis, described by Lonn-
berg in 1913, presumably lived between 4500
and 4600 masl (close to Caxcile in the Nufioa
area, Department of Puno). It should be borne
in mind that all other subspecies live at altitudes
that extend from sea level to 4260 masl (Wheel-
er 1984c¢:78, 1985b:69). According to Wheeler

FIGURE 2.1. Guanaco (Lama guanicoe).
Herndn Torres, courtesy of the author.
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(19842:401, 1984<¢:78, 1985b:69) (who received a
personal communication from Carl Edelstam),
this subspecies was apparently described from
just one specimen, but has never been verified.
Wheeler’s position is ambiguous, as we shall see.
This datum is confirmed by Leén (1939:100),
citing Lonnberg in a footnote, who says, “with a
cranium and a skin found by an expedition from
the Stockholm Museum, but he did not see the
live animal, nor has anyone ever found another
one since then.”

Miller and Gill (1990:58-59) explain that the
measurements of the guanaco were taken from
Tierra del Fuego animals, where the species
seems to have reached a great size—larger, in fact,
than the northern animals. What made Lonnberg
create L. g. cacsilensis was the discovery of an ex-
ceptionally small guanaco cranium in the area of
Nufioa, with some characteristics similar to the
vicuiia and which, according to Lonnberg, was os-
teometrically different from its bigger cousins in
Patagonia. However, neither the existence nor the
exact size of the cacsilensis subspecies nor its geo-
graphic distribution is secure. Its taxonomic va-
lidity was questioned by Osgood (1916), Allen
(1942), and more recently by Franklin (1982:
464).

Miller and Gill (1990:59) are emphatic:

The exact size of the putative sub-species
is uncertain because Lonnberg published
only cranial measurements of the type
specimen and because of the scarcity of
living Peruvian guanacos as well as of
their skeletons in museum collections.
The one Peruvian skeleton that we have
been able to examine, from the Museum
of Paleontology at the University of Cal-
ifornia, Berkeley, is smaller than all of the
Tierra del Fuego specimens. . . . Of per-
haps most [sic] importance is the fact that
Lonnberg himself believed the cacsilensis
subspecies to “. . . constitute a local race
confined to a certain district only’ and
“...that Peru must be inhabited by a large
Guanaco as well. . .” (Lénnberg 1913:8).

According to Miller and Gill, Lénnberg used
as comparative material a male guanaco, studied
by Tschudi in 1840, whose measurements are big-

ger than those of the average guanaco from Pata-
gonia, to judge from the data presented by Frank-
lin (1982:465). However, they believe that a pas-
sage from Cieza de Le6n (1973:244 [1984:294])
on the guanaco that says these were very big can
be added to Lonnberg’s argument. For Miller and
Gill (1990:59), this means that the guanaco Cieza
was familiar with was at least as big as the llama.

From the data I have assembled, I can say that
Cabrera accepts the cacsilensis subspecies (this was
taken from Grimwood 1969:71; however, Grim-
wood does not give the date of Cabrera’s study,
which is 1961), and he even determined its north-
ern limits in the mountainous area of southern
Peru, specifically in Cuzco and Ica. Wheeler’s
stance on this issue has changed over time. She
had already said once of the cacsilensis subspecies
that it “has not been verified” (1984a:401,
1984¢:78, 1985b:69), but then noted that “[t]he
Peruvian guanaco L. g. cacsilensis is poorly known
because nowadays this animal is extremely rare in
Peru ... and has almost completely vanished from
the Junin region” (19852:28-29). In her 1991 ar-
ticle, Wheeler accepted the existence of this breed
with no reservations (Wheeler 1991:17). Curi-
ously enough, she still accepted it later (e.g.,
Wheeler 1993:19), but noted that “[t ]his animal

..1s ... virtually unknown to science” (Wheel-
er 1995 277). However, Pascual and Odreman
(1973:34-35) report that Augusto Cardich told
them that “this species lived there until just a few
years ago,” a point that should be verified with
more evidence.

Of all the South American camelids, the gua-
naco is the one that occupies the most extensive
area and most varied habitats. Its habitat require-
ments are far more flexible than those of the
vicufia. Thus, we find it on the western slopes and
spurs of the Andes in northern Peru, in parts of
Bolivia and central Chile, in the coastal lomas, on
the dry slopes of the southern Andes, and through-
out Patagonia and Tierra del Fuego, including the
island of Navarino—in other words, from ap-
proximately 8° S latitude to 53° S latitude. The
guanacos were far more abundant on the cold
scrub prairies of Patagonia. The prairie extends
from sea level to 4250 masl, and the guanaco oc-
cupies the deserts, semideserts, scrub, grassland
zones, savannas, bushy zones, high-altitude pam-
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FIGURE 2.2. Map showing current and past distribution of the guanaco. Prepared by the author and drawn
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pas, plateaus, foothills, and mountains (Figure
2.2). Interestingly, these animals have adapted
very well, even in Europe, and reproduce without
many problems if well tended (Enciclopedia de los
Animales 1970:302).

The guanaco avoids steep slopes with cliffs and
rocks. Despite its preference for dry and open habi-
tats, its adaptability allows it to live even in the wet
and rainy coastal woodlands of Tierra del Fuego.
The guanaco thus lives in extreme habitats: in the
Peruvian-Atacamefio desert, one of the driest in
the world, and in the wet Fuego archipelago, which
has high humidity all year long. Morrison (1966)
has described bare skin patches on the sides of the
guanaco that act as “thermal windows” to disperse
excess body heat in warm zones (the data were
taken from Franklin 1975 [:191], 1982 [:474, 482]
and 1983 [:605], who in turn relied on the studies
by Prichard 1902; Dennler de la Tour 1954
Matthews 1971; Miller et al. 1973; Franklin 1975,
1982; Raedecke 1979). According to Wheeler
(19852:29), there are also important data in Neveu-
Lemaire and Grandidier (1911:45-49). Gilmore
(1950:450), Novoa and Wheeler (1984:121), and
Torres (1992a:33) can also be used.

The wide distribution of the guanaco and its
dominant role in the most varied kinds of dry en-
vironments are the result of its flexible behavior
and social organization. For these reasons, the
guanaco has a wider distribution than the vicufia.

It is clear that the physiology of the guanaco
is insufficiently known, yet it holds the secret to
its adaptability to such varied environments. Its
water- and energy-efficient metabolism appears
to be one of the major adaptations that enable it
to live successfully in such a great variety of dry
environments, with the exception of the pastures
in the puna of the central Peruvian altiplano
(Franklin 1982:481, 1983:605, 620). The guana-
co is both a grazing and a browsing animal, and
we know from the studies Raedecke (1979) made
that it can adapt to different diets, for example,
when it competes with sheep. Raedecke (1980)
believes the guanaco was able to maintain a gen-
eralized diet without the competitive pressure of
other herbivores because it was the only ungulate
living on the prairies of Patagonia since the late
Pleistocene, and of course before cattle and sheep
were introduced into this environment.

Although the reason why the guanaco occu-
pies such extremely arid environments has not
been studied, it is surely related to its ability to
live for long periods without drinking water, es-
pecially when fodder is moist and provides
enough water. The guanaco needs to drink water
periodically. These animals have been seen drink-
ing briny or salty water, including seawater in
puddles left behind by the receding tides (Frank-
lin 1982:482 [in turn based on Vaughan 1978],
1983:605 [based on Musters 1871 and a personal
communication from Payne]). It was for these
reasons that Raedecke (1976:24-25) classified the
guanaco as a typical animal of the steppe that can
be found in the transitional zone of the pampa.

The studies by Raedecke (1976:109) show the
guanaco is a diurnal animal, active only in the day-
time and sleeping at night. It is also highly terri-
torial (Franklin 1982:482). Another important
characteristic of these animals is that their “gallop
... Is faster than that of horses, especially if they
are climbing hills” (Arbocco Arce 1974:11). They
are also skilled swimmers (Arbocco Arce 1974:10;
Gilmore 1950:450), as Darwin (1921:238, 1969:
172) had already noted: “The guanacos readily
take to the water: several times at Port Valdes they
were seen swimming from island to island.”

Sumar (1988:26) says that “the guanaco exists
only in the wild state.” This is not entirely true.
Cooper (1946a:143) found data showing that the
ancient Tehuelche tamed young guanacos and
used them as decoys to hunt their kin (Cooper’s
database comes from Pigafetta 1906, 1:52; Mori
[1535] 1889:320). Pigafetta (1927:59) entered the
following into his diary while in the Port of San
Julidn on 19 May 1520: “They brought four ani-
mals of those I have mentioned [guanacos], tied
with some kind of halter, but they were small and
of the kind used to trap the big ones, for which
they tie the small ones to a shrub; the big ones
come to play with them and the men, hidden in
the thicket, kill them with arrows.” Another im-
portant testimony is by Molina (1782:Bk. IV,
320), who not only claimed that the guanaco was
easily tamed but also claimed to have seen it per-
sonally. Darwin (1921:238, 1969:171]) made a
similar statement: “These animals are very easily
domesticated, and I have seen some thus kept in
northern Patagonia near a house, though not
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under any restraint.” Franklin (1981:67) likewise
confirms that Patagonia used to have the guana-
co as a domestic animal. Gilmore (1950:450) be-
lieves that the taming of the guanaco could hold
the key to the process of domestication, because
the wild specimens might be the ancestral stock
of the domestic llama.

Another source reports that when young, the
guanaco behaves well and is trusting and affec-
tionate, following its owner like a dog and letting
humans get close to it because it is as tame as a
lamb. However, with age the guanaco becomes
ever more unfriendly and rebellious, finally los-
ing all of its good disposition toward humans (En-
ciclopedia de los Animales 1970:302). However, this
does not seem to be entirely true, to judge from
the experience of the Franklin family (Franklin
1981), who domesticated two guanacos without
having any major problem. Cardozo (19752:107)
also says that “There have been and are attempts
at taming and domestication, but their numerical
impact is insignificant. It [the guanaco] is there-
fore still considered a non-domestic species.”

Guanacos can live in sedentary and migrato-
ry groups (see San Martin and Bryant 1987:5;
Raedecke 1979; Franklin 1982, 1983:605; Novoa
and Wheeler 1984:121). Flannery et al. (1989:92)
note that one of the keys to understanding the
wide geographic dispersal of the guanaco is its
flexible social organization. Responding to local
environmental conditions, the guanaco can be
sedentary when resources are plentiful and migra-
tory when conditions worsen. However, Franklin
(1983:620-621) emphasized two factors that fa-
vored the migratory habits of the guanaco. The
first is the winter snow, and therefore the almost
complete lack of dry fodder at this time of the
year, and the second is the possibility of finding
alternative grazing sites in other places. Franklin
(1983:612) also pointed out that in wintertime
there are migratory groups of guanacos with 176
individuals, and he believes that in ancient times
there must have been migratory herds with thou-
sands of animals. (I recommend the book by Flan-
nery et al. [1989] to readers interested in the so-
cial organization of these animals.)

It is usually stated that the guanaco has the
same body size as the llama (San Martin and
Bryant 1987:5), but the situation is far more com-

plex. Although not confirmed, Franklin (1982:464)
suggests that from north to south, the size of the
guanaco’s body increases. What remains constant
in all subspecies is the reddish brown color.
Raedecke (1976:104) is far more definite in this re-
gard, because he states that the guanacos in Maga-
llanes are far bigger than the northern South
American populations. This seems to be support-
ed by Molina (1782:Bk. IV, 318), who claimed to
have seen guanacos the size “of a good horse.” Tor-
res (1992a:33) believes the size of these animals
ranges between 1.2 and 1.75 m long, including the
head and the body, while its height ranges between
0.90 m and 1.0 m. They weigh between 48 and 140
kg. However, these data differ from those given by
Wheeler (1991:17-18), who cites numerous
sources. For the L. g. guanicoe of Tierra del Fuego
and Patagonia, Wheeler gives a range of 1.10-1.15
m and 1.20 m for the height at shoulder in adult
animals. The length from the tip of the nose to the
base of the tail* ranges from 1.67 m to 1.85 m, 1.91
m, and 2.10 m. In the case of L. g. cacsilensis (from
Calipuy), the length ranges between 0.90 m and
1.10 m. The average weight of adult forms of L. g.
guanicoe is 120-130 kg, and 96 kg for L. g. cacsilen-
sis (Wheeler’s data come from Cabrera and Yepes
1960, Franklin 1982, Raedecke 1979, Mac Donagh
1949, Dennler de la Tour 1954a [1954 in my bib-
liography], Miller et al. 1973, and Kostritsky and
Vilches 1974). The measurements taken by Frank-
lin (1981:63) in the Torres del Paine National Park,
Chile were 1.52 m high and a weight of 113.4 kg.

Guanaco females are sexually active and able
to reproduce when they are 14 months old (Rae-
decke 1976:111), but “[t]here is a long-standing
discussion about the rate of reproduction in the
literature. . . . Walker et al. (1964) claim that the
guanaco reproduces every other year and has one
offspring; Housse (1930) claims that it can have
up to three a year; Cabrera and Yepes (1960),
England et al. (1969), Cardozo (1954), and others
agree on one offspring a year. This discrepancy
shows the general lack of reliable data on the re-
productive biology of the species” (Raedecke
1976:125). “Several authors claim that pregnan-
cies in guanacos take 10 to 11 months (Walker et
al. 1964; Schmidt 1973; Cardozo 1954; Cabrera
and Yepes 1940; Strass 1916 [he does not appear
in the bibliography]). This also seems to be true
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among the guanacos of Tierra del Fuego, despite
the scant data in this regard collected during this
study” (Raedecke 1976:129). However, Raedecke
(1976:130) himself notes that after studying re-
ports of births in 22 zoological gardens, Schmidt
(1973) discovered that guanaco births are ex-
tremely limited.

Flannery et al. (1989:94) were also interested
in this subject. They believe that guanacos of both
sexes are capable of reproducing in their second
year, but most cannot. The females in a wild state
usually do not have enough food, and males less
than five years old do not have access to the fe-
males. Besides, according to Raedecke’s studies
(1979), there is a small decline in the fertility of
the older guanacos once the younger ones begin
to mate, at least throughout the 12th year. As a
result, the female does not give birth before its
third year and usually does not give birth every
year, but can remain fertile until a relatively old
age. Flannery et al. (1989:94) demonstrated this
among the Ayacucho llamas they studied, but I
wonder whether it holds true for the guanaco.

It seems that the food used by the guanaco
changes from year to year and from one season to
another. The availability of certain kinds of plants
changes with the season, the climate, the year, lo-
cation, landscape conditions, and several other
factors, which obviously affect the eating habits
of the animal. It seems that in some areas, such as
Magallanes, food is the major limiting factor in
determining the number of guanacos (Raedecke
1976:82). However, Raedecke (1976) admits that
there are no data on their feeding habits.

San Martin and Bryant (1987:40-41) recent-
ly wrote on the subject, primarily using research
done by Ortega (1985). For them, the guanaco
shows a strong preference for the Poaceae. Scrub
plants were eaten only when these were covered
by snow. San Martin and Bryant also cite the study
done by Bahamonte et al. (1986) on the feces de-
posited all year long. The results show that scrub
plants are the major component of the diet (30%),
followed by herbaceous plants (15 %), the Poaceae
(15%), and plants similar to the latter (6%). These
results show the extensive use the guanaco makes
of trees and scrub plants in wintertime, a good
adaptive strategy for areas where snow covers the
vegetation. However, we should bear in mind that

the study was made with guanacos in the province
of Neuquén, Argentina.

I have already discussed the distribution of the
guanaco in general terms and the various habi-
tats it occupies (see above). Tschudi (1885: 93-94,
1891:96, 1918:205, 1969:124) also addressed this
topic, noting that “The most dispersed South
American auchenid is the guanaco, which extends
from Central Peru almost to Tierra del Fuego.”
At present, most scholars believe that the area oc-
cupied by the guanaco extends from 8° S latitude
in Peru, in the Department of La Libertad, across
the coastal and highland Peruvian mountains to
western Bolivia, northern and central Chile, and
then up to the eastern Andes as far as the Argen-
tinian pampas. From here they extend northward
to the sierra of Curdmadal and La Ventana, in the
province of Buenos Aires, and in ancient times
perhaps to the Paraguay River, and to the south
along the Andean cordillera up to the Navarino
Isles in Tierra del Fuego (see Gilmore 1950:124;
Novoa and Wheeler 1984:121 and Fig. 14.3).

However, when we study the distribution of
the guanaco at the time of European arrival, we
see that Cieza de Ledn noted its presence in the
Ecuadorian sierra, as Dedenbach Salazar (1990:
96) correctly noted.

I believe that Grimwood (1969:71-72) has
made the best study and the most complete mon-
itoring of these animals in Peru. However, we
must not forget that his study dates from 1969.
We know the guanaco is found on the coast in
northern Peru and extends up to 4000 masl. The
northern limit seems to lie around 8° S latitude.
Cieza confirms the presence of these animals in
the Huamachuco zone, as discussed in Chapter 6
(Cieza de Le6n 1984:Pt. I, Chap. LXXXI, 36).
However, it is worth recalling that according to
Cieza, there were also guanacos in the heights of
Huancabamba, in the Department of Piura
(Cieza de Ledn 1984:Pt. I, Chap. LVIII, 185). The
guanaco is in danger of extinction in several areas,
and there are no reliable figures on their real
numbers. There once was a considerable number
of these camelids in several areas on the southern
coast. The guanaco was mostly found all year long
on the upper part of the slopes of the Andean
spurs, going down to the lomas in winter. The
only evidence Grimwood found of survivors in
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this region were small groups at 3000 masl south
of Matucana (12°00” S latitude); more than 3000
masl inland in Palpa (14°20” S latitude), where
three groups were detected; at 3500 masl north
of the Pampa Galeras Reserve (14°30” S latitude);
and finally at 3700 masl close to Parinacochas
(15°20” S latitude). In each case the groups had
fewer than a dozen individuals.

Guanacos are no longer seen in the lomas of
Lachay (11°20” S latitude) or in the Ancén area
(12°00” S latitude), where they could be found
until 1950. And what was once an important pop-
ulation in the lower part of the Lurin River (12°
15" S latitude) “has almost surely disappeared,”
according to Grimwood. In fact, from data I have
gathered, this population no longer exists. On the
other hand, it is possible that some individuals
occasionally wander down to the lomas of
Atiquipa and Taymara (15°50” S latitude), be-
cause there seems to be a small population inland,
and groups of 10-12 individuals are still regular-
ly seen in the lomas of Morosoma (18°00” S lat-
itude). This was confirmed by Valdez (1996:100),
who reports that in 1987, the people of Atiquipa
and the Acari Valley (in the province of Caraveli,
Department of Arequipa) saw herds of guanacos
on the lomas.

In the Calipuy National Reserve, in the dis-
trict and province of Santiago de Chuco (8°30” S
latitude) in the Department of La Libertad (be-
tween 1000 and 4000 masl), a small population
still survives because it was protected. In 1965 it
was estimated that there were 1,000 animals. That
year an epidemic broke out, and 400-500 are be-
lieved to have survived. For Franklin (1975:195,
201), Grimwood’s estimate was still valid in 1975,
and this was said to be the biggest and northern-
most population left in Peru. However, in 1992
Hoces (1992:Table 10, 54; see my Table 12.2)
claimed that there were still 1,000 guanacos in this
reserve. I find this figure striking, as it agrees with
the one given by Grimwood (1968, 1969) for
1965. Is the figure for 1992 correct? It seems that
it is not, because 538 animals were counted in
1996 (according to data from the Consejo Na-
cional de Camélidos Sudamericanos, Ministerio
de Agricultura). In 1992 a total of 134 animals
were reported in the Department of Ayacucho
within the area of the Pampa Galeras National

Reserve (Table 12.2), yet the 1996 census said
there were 1,167 (according to data from the Con-
sejo Nacional de Camélidos Sudamericanos, Min-
isterio de Agricultura).

"There are few data for other areas. Some spec-
imens have been reported locally at an altitude of
3500-4500 masl on both sides of the Pachachaca
Valley in the Department of Apurimac, and also
more to the east, close to Pachacona, Huachircas,
and Antabamba. The presence of guanacos was
also reported in the Chivay region in the Depart-
ment of Arequipa. However, the presence of 148
animals was reported in 1992 in the Salinas y
Aguada Blanca National Reserve, which is in the
Departments of Arequipa and Moquegua (Table
12.2), and 1,203 were reported in the 1996 census
(according to data from the Consejo Nacional de
Camélidos Sudamericanos, Ministerio de Agricul-
tura). Grimwood was unable to obtain informa-
tion on their presence in the Departments of
Puno, Cuzco, Junin, Hudnuco, and Ancash. There
apparently are no data for these departments save
for Puno, which had 20 animals in 1992 (Table
12.2) and 71 in 1996 (according to data from the
Consejo Nacional de Camélidos Sudamericanos,
Ministerio de Agricultura). However, according to
the 1996 census, there were 211 guanacos in the
Department of Huancavelica, 516 in Ica, and 95 in
Tacna (according to data obtained from the Con-
sejo Nacional de Camélidos Sudamericanos of
Peru’s Ministerio de Agricultura).

Although it extends over a larger area than
the vicuiia, the guanaco is hard to track down and
is believed to be heading toward extinction. It
seems unlikely, Grimwood (1969) noted, that the
population ever reached 5,000 individuals. Hoces
(1992:53, Table 10, 54) later reported 1,347 in
1992 (see Table 2.1), which evidently entails dra-
matic circumstances. However, the latest census
indicates the presence of 3,810 animals (accord-
ing to data obtained from the Consejo Nacional
de Camélidos Sudamericanos of the Peruvian
Ministerio de Agricultura), which is still less than
the figure given by Grimwood (1969). The fall in
numbers can be attributed almost exclusively to
hunting (Tables 2.1 and 2.4).

To this information I can add some data. For
example, we know that until the nineteenth cen-
tury, guanacos were seen in the zone of Chosica,
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TABLE 2.1. WILD CAMELIDS IN CENSUS AND
CONSERVATION AREAS, 1992

Country Vicufia Guanaco
Argentina 15,900! 20,8871
Bolivia 12,0472
Chile 27,9273 19,8563
Peru 97,6704 1,3474

! Cajal and Puig 1992:Table 2.38, Table 3.39.

2 Villalba 1992:Table 5.43.

3 Glade and Cunazza 1992: Table 7.47, Table 8.49.
*Hoces 1992:Table 9.52, Table 10.54.

quite close to Lima (42 km from the capital city),
as well as on the heights of Huarochiri, also in the
Department of Lima. It also seems that these an-
imals lived in the Santa Valley in the Department
of Ancash (Bonavia 1991:113-114). Although
Wheeler (19852:29) reports that Franklin (1975:
195) found some guanacos in the Department of
La Libertad, I was unable to determine whether
Franklin meant the Calipuy Reserve or wild spec-
imens at some other site.

I believe it is worth noting that there is evi-
dence that these animals have long vanished from
the Callejon de Huaylas. Lynch (1980a:13) in-
quired into this matter and says that camelids
have not lived there “in the recent past.”

"The specimens remaining in the Central An-
dean Area live in rugged zones far from the reach
of man, as was noted by Flores Ochoa (1975b:
300).

According to the recent data of Hoces (1992:
53), some guanacos remain in the Salinas y Agua-
da Blanca National Reserve, to the south of the
Departments of Arequipa and Moquegua. In ad-
dition, a group was recently found close to Mount
Salcantay, in the province of Anta, Department of
Cuzco. Some animals also remain in the Pampa
Galeras National Reserve, and its zone of influ-
ence, but these are no more than a few specimens
(see Table 12.2).

In nineteenth-century Patagonia there were
still huge herds of these animals, because Darwin
(1921:237,1969:171) saw “on the banks of the St.
Cruz . . . one herd which must have contained at
least five hundred” guanacos.

Raedecke (1976) studied the guanaco at the
southernmost tip of the continent, where the ge-
omorphology exhibits quite peculiar characteris-
tics, and the main Andean cordillera in the
province of Magallanes reaches only 2000 masl
and occasionally 3000 masl (Raedecke 1976:20).

The ancient distribution of the guanaco in
Magallanes included all of the pampa and the tim-
ber line, where they are found today. They could
also be found in the forests of coigiie as far as the
Beagle Canal and the Navarino and Gable Is-
lands, as well as other minor islands (Raedecke
1976:12, with data from Bridges 1948).

At present, “the populations are isolated and
occupy different and their own geographical sites.
Besides the guanacos in southern Isla Grande, the
remaining populations are limited to small
groups of several hundred specimens at most, and
are spread over a great expanse of land. These
populations are usually found close to escape
routes or hiding places where they will be safe
from hunters and dogs, such as in the woods, vol-
canic lava fields, hills, ravines or the cordillera”
(Raedecke 1976:34). The highest guanaco densi-
ty is found in the farthest reaches of the province
of Magallanes, east of the cordillera, in Ultima
Esperanza and the Isla Grande of Tierra del
Fuego, owing to the ruggedness of the land and
its remoteness (Raedecke 1976:35). Thus, we can-
not simply say, as Sumar did (1988:26), that the
guanaco area is limited to the southernmost part
of South America.

"The guanaco population has fallen dramatical-
ly since the arrival of the Spaniards, but unfortu-
nately there is no study of the Peruvian guanaco
that presents an actual overall view (Novoa and
Wheeler 1984:121; Wheeler 1984c:78, 1985b:69).
The reader can find data on the extinction of these
animals in Koford (1957), Raedecke (1979),
Franklin (1983), Wilson and Franklin (1985), and
Flannery et al. (1989:89). Franklin (1981:63) writes
that the number of guanaco must have been “im-
mense” before the coming of the Europeans—tens
of millions in Patagonia and Tierra del Fuego, and
millions on the dry Andean slopes. Franklin notes
that George C. Musters saw herds of 3,000 even in
1871.Wheeler (1991:18) believes the population of
these animals fell “to almost 7 million” in the nine-
teenth century, but she does not give her source.
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According to Franklin (1982:469), the guana-
co is still the most widely distributed South
American camelid, if in small numbers, despite
being in danger of extinction. At the turn of the
twentieth century the guanaco was so abundant
in Patagonia that the hostile sheep breeders of
Santa Cruz wanted its complete eradication, on
the grounds that it was harmful to sheep and was
a“national plague” (Albes 1918; Allen 1942; Denn-
ler de la Tour 1954). The Department of Agricul-
ture of Argentina also began experiments to do-
mesticate the guanaco and use its skin, wool, and
meat, but some believed it was silly to replace do-
mestic animals with guanacos or to believe that
the wool, skin, and meat of the guanaco could be
better than those of sheep (Strook 1937). This
made the number of guanacos fall dramatically
when competing with livestock, but especially
because the young animals were hunted for their
highly prized pelt. The fences that interfered
with their traditional migratory routes also had a
significant role in this process (Franklin 1981).
Hundreds of thousands of guanaco pelts were ex-
ported from Argentina for years (Allen 1942).
Franklin (1981) collected the data for eight years
in the 1970s (based on personal communication
by Ricardo Ojeda) and concluded that 400,000
guanaco pelts were exported from Buenos Aires
(wool is not included), which yielded $3 million
in taxes. This figure, of course, does not include
the black market. According to this same source,
in 1979 the “chulungueros” (also known as “chu-
lungueadores”)—that is, the hunters of chulengos
(young guanacos or offspring)—had great suc-
cess in the market because more than 86,000 chu-
lengo hides were exported from Argentina, and
some 70,000 in 1981 (Cajal 1981).

According to Raedecke (1976:12), the high-
est density of these animals was in Tierra del
Fuego and east of the Andean cordillera. Franklin
(1982:475-476) prepared an important review of
these conditions.

In Peru the guanaco is a rare, endangered
species. The number of animals has fallen steeply,
especially due to intense hunting. As already
noted, there is a small number of these animals
close to Pampa Galeras, which has grown because
the animals are protected. A national reserve was
established in 1981 at Calipuy, and the population

there was the biggest remaining population left
in Peru until the year of Franklin’s study (1982),
and also the northernmost (Grimwood 1969;
Franklin 1975). According to the 1996 census, the
national reserve with the most animals at present
is Salinas y Aguada Blanca, in the Departments of
Arequipa and Moquegua.

In Chile the number of guanacos was rapidly
falling and approaching a dangerous level (Miller
et al. 1973), until in 1975 the Servicio Nacional
de Parques y Forestales began a campaign for
their protection in Tierra del Fuego and in the
Parque Nacional Torres del Paine, in the far south
(Franklin 1981). Until 1982, when the report I am
using by Franklin was published, Tierra del Fuego
had one of the highest numbers of guanacos in the
continent, some 12,000 animals. This population
seems to have increased, because 17,224 animals
were reported in the aforementioned National
Park and in Tierra del Fuego in 1992. In all of
Chile there were 19,856 (Glade and Cunazza
1992 Table 8.49; see my Table 2.1). At present
there are four reserves for guanacos (Wheeler
1995:277).

In Argentina there was great killing. In the
fifties the number of guanacos was falling and the
species had been eliminated in most of northern
and southern Argentina. Some believed guanacos
were in danger of becoming extinct (Dennler de
la Tour 1954). According to Franklin (1981), a
comparison with ancient times showed that the
guanaco was beginning to be scarce in Patagonia,
to the point that Howard (1970) claimed it had
been practically eliminated from the Patagonian
pampa. The current condition of the guanaco in
Argentina has not yet been well defined (Franklin
1981), but such massive hunting with no careful
management and no preservation program defi-
nitely cannot continue for long. It is estimated
that in 1992 there were 20,887 guanacos in Ar-
gentina (Cajal and Puig 1992:Table 3.39; see my
Table 2.1). Wheeler (1995:277) says there now
are 14 reserves in this country.

The guanaco probably was never very plenti-
ful in Bolivia, but it has now practically vanished
as a breeding population (Cardozo, pers. com-
mun. to Franklin 1982:476). It is estimated that
no more than 200 animals survive. Torres (1984)
mentions just 54 individuals (Villalba 1992:44; see
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my Table 2.2). Strangely enough, the species is
not protected either in Bolivia or in Paraguay
(Wheeler 1995:277).

"To understand this phenomenon we must
bear in mind other factors. For instance, a mor-
tality of 15% is assumed for the first month of life
(Raedecke 1976:129). Raedecke (1976) is further
convinced that the pressure from hunting by the
Indians did not by itself limit the number of gua-
nacos except in places of permanent occupation.
For Raedecke, the constraining factor was the
lack of food in wintertime. “With these pastures,
the number of guanacos for this period was then
at the maximum carrying capacity possible” (Rae-
decke 1976:12).5

Raedecke (1976:136) suggests the causes of
and figures for guanaco mortality. The major fac-
tor is starvation, which accounts for 74.1%. Acci-
dents come second, at 11%, and hunting is third.
In the case of the chulengos, hunting accounts for
9% of the mortality, and for 2.7% in adults. Be-
cause of its significance, Raedecke emphasizes
winter mortality of the chulengos, with death from
starvation being involved in 45% of the cases.
Raedecke also notes that in most animal popula-
tions, one of the most important causes of death
is predation by man and other animals.

Raedecke (1979) himself later apparently ad-
justed his figures (in his dissertation, which I have
not read but which is cited by Flannery et al.
1989:94-95) and noted that death by starvation
reached 81% among the guanacos of Tierra del
Fuego. However, accidents, poaching, and sarna
(mange) also played a significant role. Sarna is
caused by the same mite that attacks the llama and
is detectable in 13.3% of the guanacos, although
it kills no more than 2.8% of the cases. There is
also infant mortality, which, however, is hard to
determine. This may be due to the fact that each
year, only about half the adult females have off-
spring that survive.

Raedecke (1976:147) established that a given
area can support a limited number of animals; any
increase above this figure cannot be sustained for
long. In the case of Tierra del Fuego, the popu-
lation is controlled by the lack of factors neces-
sary for survival, such as food and protection. The
decrement in these survival factors can be direct-
ly attributed to the numerous and large popula-

tions of sheep that remain in the area. For Rae-
decke (1976:148-149), no increase in the carry-
ing capacity of the guanaco can be anticipated
anywhere without a concomitant decrease in the
number of domestic livestock.

In terms of the various kinds of guanaco
groups, the local population of Tierra del Fuego
is estimated at 112 males for every 100 females,
still according to Raedecke (1979, cited by Flan-
nery et al. 1989:94). For every 100 adult females
there are 37-51 offspring of each sex, 18-26 year-
ling females, and 11-15 females aged 2-3 years.
Most of the guanacos die by the time they are 12,
but some old males can live up to 16-18 years. In
1981, Franklin (1981:63) estimated that the num-
ber of guanacos for the entire continent was be-
tween 50,000 and 150,000 animals.

Torres (1992a:35) recently noted that com-
mercial hunting carried out intensively but with-
out any rules is a threat to the stability of the gua-
naco population. Argentinian and Chilean sheep
ranchers kill the guanaco because it competes
with their livestock for food, and also facilitates
the transfer of diseases. In other areas the lack of
protection favors poaching.

The figures on the export of hides or pelts do
not show the real number of guanacos killed. Hunt-
ing often produces more kills than the official sta-
tistics indicate, and, what is worse, the export of
guanaco products is carried out without necessary
technical support. Besides, the exact distribution of
the species is unknown, and nothing is known
about the existing animal population density.

At present, Peruvian law prohibits the export
of guanacos and their hybrids, their semen, or
other reproductive materials except for research
materials previously authorized by the Ministerio
de Agricultura (Decreto Supremo No. 007-96-
AG, Article 37, 1996). Law No. 26496 (1995) and
its Reglamento (Decreto Supremo No. 007-96-
AG, 1996) regulate the property and commercial-
ization of these animals and their hybrids. There
are also sanctions for hunting them. According to
these laws, the guanaco and its hybrids are pro-
tected by the state, and ownership of the herds and
their products is granted to the peasant commu-
nities on whose land the animals live. It is also leg-
islated that the wool and its derivatives must be
taken from live animals in authorized shearing.
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"TABLE 2.2. NUMBER OF CAMELIDS IN SOUTH AMERICAN COUNTRIES, EXCLUDING PERU
Country Year Guanaco Vicuiia Alpaca Llama
Ecuador 1974 2,0003
1982 2,0000
1984 2,0007
1985 2,00010
1988 “Some”? 2,5007
1991 48216 10016 9,68716
Bolivia 1974 1,800,0003
1977 500,000%
1982 2000 4,500° 300,000° 2,500,000°
1984 2007 2,0007 300,000 2,500,0007
5414
1985 5416 300,00010 2,000,000
1988 “Some”? 4,500 300,000 2,550,0007
362,84417
2,233,020
1991 12,0006 32433610 2,022,56910
1992 “Unknown”13 12,04713
Chile 1974 64,0003
1977 80,000%
1982 20,0000 10,0000 5000 85,0000
1984 13,0007 1,0007 5007 85,0007
1985 80,0001 85,0001
1988 20,0007 10,0007 10,0007 75,0007
1991 25,00016 30,0006 27,58516 70,36316
1992 19,8363 27,92113
Argentina 1974 75,0003
1982 550,000° 9,0000 200° 75,0000
1983 578,700'0
1984 109,0007 2,0007 2007 75,0007
1985 20010 75,0000
1988 550,000 10,0007 “Some”? 100,000?
1991 23,0000 40010 135,0001¢
1992 550,000'3 23,000"3
Colombia 1982 2000
1984 2007
1985 20010
Paraguay 1985 5316
Sources: 9 Sumar 1988:Table 1, 26; 1992:Table 2, 86.

! Fernindez Baca A. 1971.

2 Franklin 1973:78.

3 Cardozo 1974a:11.

* Flores Ochoa 1977b:Table 3, 42.

5 Flores Ochoa 1979:231.

6 Franklin 1982:Table 2, 475.

7 Novoa and Wheeler 1984:Table 14.1, 117.
8 Brack Egg 1987:65-73.

10 Flores Ochoa, 1990b:Table 1, 92.
ITINIPA, 1990, Julio Sumar in a letter on 17 October 1991.
12 INIPA 1981, in Sumar 1992: Table 1, 85.

13 Torres 1992b:31.
14 Torres 1984.

15 Flores Ochoa 1990b: Table 2, 95.
16 Wheeler 1991:Table 1.1, 18.
17 San Romian C. 1993:Table 2.25.
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2.8.2 The Vicuifia
(Lama vicugna or Vicugna vicugna)

The vicufia (Figures 2.3, 2.4) is the smallest mem-
ber of the Camelidae family. On average, an adult
animal can weigh 38.5 kg (San Martin and Bryant
1987:5; Sumar 1988). Torres (1992a:32) says the
weight ranges between 40 and 50 kg, but Wheel-
er has more detailed data. She indicates that I v.
mensalis has an average height at the shoulder of
86.50 cm in females and 90.43 cm in males. The
average overall length is 96.33 cm for females and
110.73 cm for males, with an average weight of
33.24 kg for females and 36.22 kg for males (the
data are from Paucar et al. 1984). Wheeler admits
that there are some disagreements regarding
length because published measurements range
from 137 to 181 cm and from 144 to 175 cm (Hof-
man et al. 1983; Gilmore 1950; Pearson 1951).
Wheeler also indicates that some researchers have
reported heavier weights ranging between 45 and
55 kg, or 30 to 65 kg (Gilmore 1950; Miller et al.
1973). There are no statistics for Vv. vicugna, ac-
cording to Wheeler (1991:23).

FIGURE 2.3. Vicuia (Lama vicugna or Vicugna
vicugna). Herndn Torres, courtesy of the author.

FIGURE 2.4. Drawing of vicufia that illustrated the
work of Buffon (1830).

The taxonomic classification of the vicufia
has long been debated. We need only recall what
Molina wrote in 1782 (Bk. IV, 313). He noted that
Buffon believed that the vicufia was the wild al-
paca let free, but pointed out that this clearly was
a mistake, because the alpaca and the vicufia be-
long to the same genus but are different species.
The debate continues, as we saw when discussing
the taxonomic issues (Chapter 1), and specialists
do not agree on whether this is a different genus
from all other camelids or whether the vicufia is
also Lama. 1 am unable to pass judgment and will
respect the position taken by the various scholars
mentioned here.

"Two vicufa subspecies have been described.
The Lama vicugna vicugna (or V. v. vicugna) pre-
dominates in the south (between 18° and 29° S lat-
itude) and is apparently different from the north-
ern form, Lama vicugna mensalis (or V. v. mensalis,
which lives between 9°30” and 18° S latitude) in
its greater size, bigger molars, lighter color, and
some other characteristics. However, study of a
larger series is needed to validate this subspecies
(Novoa and Wheeler 1984:121; Wheeler 1995:
277). Wheeler (1995:278) comments that a dubi-
ous variety of vicuiia was described (V. v. elfridae;
Krumbiegel 1944), based solely on animals in
German zoological gardens.

There is little information on vicufia hybrids,
but Koford (1957:215) collected important data.
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Thus, we know that in 1845, Father Cabrera ob-
tained a herd of 20 paco-vicufias after 21 years of
work (for more details, see Chapter 1). In 1893
Belén formed another small herd and was able to
cross the hybrids (Maduefio 1912). Koford notes
that “[n]Jo vicufia hybrids have as yet been ob-
tained, apparently due to the frequent sterility of
the hybrids and the lack of genetic knowledge,
but the efforts persist.” However, we know that
the first paco-vicufia was born in Calacala in
1931. Twenty years later Paredes had about 50 hy-
brids, the result of crosses between vicufias and
alpacas, llamas, and paco-vicunas. In 1952 Pare-
des had about “three fourth parts” of individuals
obtained crossing a female paco-vicufia with a
male vicufia.

According to Wheeler (19852a:29), the Peru-
vian vicufla Lama vicugna mensalis (V. v. mensalis)
frequents all puna regions between 4000 and 4800
masl, and, unlike the guanaco, its ecology, biolo-
gy, and behavior have been well studied (Wheel-
er cites Koford 1957; Dourojeanni 1971; Brack
Egg 1979; Otte and Hofman 1979; Franklin
1974, 1980, 1982, 1983, but neither Dourojeanni
nor Brack Egg appear in her bibliography).

To judge from Koford (1957:155), Wheeler’s
statement (19852a:29) is based on studies made
after 1957, because prior to that year no system-
atic study of the vicufia’s habits existed. Koford
stressed that almost all that had been published
on the habits of this animal was “based on repe-
titions of the statements, many true but some
false, of J. J. von Tschudi . . . (18441846, in Ger-
man).” Koford likewise believed that the essential
data are in the studies by Cabrera and Yepes (1940:
256-269 [1960:83-85]) and Gilmore (1950: 429-
454), which Wheeler did not mention. He also
notes that the observations made by Pearson
(1951:161-168) must be considered.

Franklin (1982:474) notes that if the grazing
mammals from the African or North American
plains are compared with the camelids that occupy
high-altitude pastoral zones of the Andes, the lat-
ter must cope with the extreme heat, cold, and arid-
ity. The vicuiia has several anatomical and physio-
logical characteristics that enable it to survive on
the puna better than any other domestic animal.
For Sumar (1988:26), these characteristics include
the extraordinarily fine and thick fleece, unusually

low energy requirements, the surprisingly high
weight of the newborn animals, and the special
anatomical features of the toes, which end in broad
elastic pads.

Brack Egg (1987:74) has described the adap-
tive characteristics of this animal. These are, first,
the mimetic cinnamon color of its coat, its ex-
tremely fine and warm wool, and its blood (14
million red corpuscles per mm3), which allows
more efficient use of oxygen at high altitudes. It
also has callous feet better adapted to a stony sur-
face or road, incisors that grow continuously to a
certain age and thus prevent premature wear due
to chewing hard and dry grass, and finally the
ability to reach a speed of 45 km/hour, which en-
ables the vicufa to defend itself from predators
like the puma and the fox.

Some specific comments have to be made re-
garding speed, because Koford (1957) does not
agree with Brack Egg (1987:74). According to Ko-
ford (1957:173), the moderate speed of a gallop-
ing vicufia is 20 km/hour. It can run at 30 km/hour
for only a short time (Koford quotes Hall 1937:
472). Koford cites Howell (1944:65), who suggests
that the running ability cameloids developed was
to cover great distances between food and water
rather than to escape from predators. Koford
therefore emphasizes that the vicufia has a great
ability to jump and climb on rock surfaces, and that
this is what protects it from predators and dogs,
rather than its speed. These animals in fact have
great jumping ability. Koford notes thata fence 1.8
m high is needed to stop a vicufa, because it can
jump up to 2.10 m long and usually 60 cm high.
He saw one vicufia jump 1.35 m high.

Before moving on, it is worth noting the great
fineness of vicuiia wool. On average, the diame-
ter of the fiber is only 13.2 microns, while the
wool from a fine Merino sheep has an average di-
ameter of 22.8 microns. In a wool-quality grad-
ing system in which the quality of the wool is
based on the finest count to which the fiber can
be spun, fine sheep wool is of grade 62-64, llama
and alpaca wool is 56-60, but the vicufia wool
grades between 120 and 130 (Koford 1957:214,
based on the American Wool Handbook 1948).

Vicua pregnancy lasts 11 months, according
to Brack Egg (1987:74), and approximately 11.5
months in Franklin (1982:477), with a variation
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of about one or two weeks. These data are cor-
rect, although Koford reports that some scholars
(e.g., Romero 1927:140) noted that gestation
lasted 10 months, without indicating the data
source for these assertions. Koford’s data (1957:
176) indicate that this period actually lasts about
11 months. The infants are born in the rainy sea-
son, that is, in February—March, with the high-
est percentage of births in the morning, between
9 a.m. and 2 p.m., and on sunny days. Afternoons
are avoided, as these are stormy. This is very im-
portant because the nights are extremely cold
above 4000 masl, and the optimal environmen-
tal conditions—higher temperatures and lower
rainfall—occur precisely in the late morning and
early afternoon. The data gathered in 1969-1970
show that 10%-30% of infants die in the first
four months, but the cause is unknown. Foxes are
believed to be responsible (see Brack Egg 1987:
74; Franklin 1982:477; Sumar 1988: 27). How-
ever, Koford (1957:164-165) noticed in Huay-
larco (on the Arequipa-Puno highway) that
about half the young died during the late fetal or
infant stage. Neither predators nor humans were
the cause, because the same thing happens in
protected sites. This is another case that has to
be studied.

Some of these animals can live up to 10 years
in the wild, but the average is surely less. The
longest life span appears to have been recorded in
1904 at the New York Zoological Park, where a
vicuiia died at age 24 (Koford 1957:165).

I have not found detailed information on the
diet of these animals. Based on a study by Mal-
partida and Flérez (1980), San Martin and Bryant
(1987:40) indicate that at Pampa Galeras “the
vicufia carries out a great selection of plants, but
... this depends on the condition of the pastures.
Its selectivity is thus most limited in pastures that
are in poor condition.” We must bear in mind that
unlike the guanaco, which grazes and browses, the
vicufia just browses (Wheeler 1991:26). In fact,
the vicuna is the only wild ungulate that develops
tavorably in the pastures of the Andean altiplano,
with its fluctuations in temperature and frosts and
its scant rainfall, which entail short but pre-
dictable growing seasons and low plant produc-
tivity. These animals were once common in the
coastal region, in the highest parts of the western

slopes of the Andes, where they found scant an-
nual vegetation, and in the lomas, with more of
their typical vegetation (Franklin 1975:191-192;
1983:619; Grimwood 1968).

As is well-known, in the Andes the altitude of
the biotic zones decreases as one moves south.
The reason the vicufia does not move down be-
yond 20° S latitude is that the southern partis rel-
atively arid and the appropriate fodder grows only
above 3600 masl (Koford 1975:219).

Sumar (1988:26) says that “[t]he vicuna . . .
only lives in wild state.” Flannery et al. (1989:89,
91) have a similar position: “Most zoologists be-
lieve that the vicufia has never been successfully
domesticated; it resisted all attempts at domesti-
cation by the Inca and continues to be difficult
even to hybridize with the alpaca (Fernindez
Baca and Novoa 1968).” However, this does not
seem to be completely true. There is an interest-
ing datum in Rivero (1828), whom I prefer to cite
verbatim: “The warm climate [Rivero means the
Peruvian coast] does not seem to be an obstacle
for them to live in; at present I have one [a vicufa]
in the mining house at the Casa de Mineria in
Lima that has endured two hot summers, and in
Huédnuco, which is extremely warm, there are
two; it is claimed that these animals do not mate
when domestic.” Brack Egg (1987:62) reports
that more than 30 years of experiments in vicufia
domestication in Puno were interrupted in 1767
with the expulsion of the Jesuits from Spain and
her colonies. The order had herds of up to 600
animals there. The Jesuits had managed to tame
the animals after these were born in captivity for
several generations (Brack Egg gives Leén 1932a
as his source; see also Maduefio 1912:12). Cardo-
zo (19752:107) remarks that “[t]here have been,
and are, attempts to tame and domesticate [the
vicufia], but their number is insignificant. For this
reason the vicuiia is still considered a wild, non-
domestic species.”

Koford’s commentary (1957:173,215) is most
important in this regard. He saw a domestic
vicuiia in Calacala in the altiplano, and notes that
it was a house pet and a docile animal. They live
very well in zoological gardens. Koford presents
the statement made by Sr. Paredes, a vicuna
breeder who has worked on this since 1919. In
1951 Sr. Paredes had a herd of 400 animals.
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Shortly after birth, the young vicufias were taken
to the corral, where they were caught with a lasso
and fleeced. These animals cannot be treated like
cattle or sheep. Even the ones regarded as house
pets became vicious on reaching maturity. At
Calacala, most of the males had to be castrated to
prevent their fighting.

Penned groups are difficult. Males and fe-
males do not fight when free, but do fight in cap-
tivity. At Calacala the vicufias have lived in domes-
tic conditions for generations, but they are too
nervous and quarrelsome to be managed efficient-
ly. Koford (1957:215) therefore believes that “[i]f
vicufias were amenable to domestication, it is
probable that the ancients who domesticated the
llama and alpaca would also have domesticated the
vicuiia.” Here Koford makes a serious mistake.
The llama and alpaca are the result of the domes-
tication of wild forms, as was seen in Chapter 1
(see Figure 1.1), and the vicufia could be the an-
cestor of these domestic forms, or of one of them.

Since the time of Bolivar there were pressures,
also according to Koford (1957), for the domesti-
cation of these animals. Emilio Romero and Luis
Maccagno recently tried to domesticate them.

The vicufia has a most interesting social or-
ganization based on a specific herd structure and
territorial system. Itis one of the few ungulates that
defend an annual territory for feeding and a sepa-
rate one for sleeping. This territorial system is the
basis on which the vicufia population, and the way
it uses its environment, is organized. It should be
noted that the spatial unit of the vicufia is not the
marital couple but the family band. In its territory
a male vicufia defends itself from another male be-
cause it is protecting its territory, not its females.
The territory of these animals can be subdivided
according to its characteristics into permanent ter-
ritory of family groups, marginal territory for mo-
bile family groups, territory for groups of males,
and finally, one just for males that are physically
and sexually mature. The troop of males without
territory forms a reserve supply of males. The ter-
ritory is delimited by communal mounds of dung,
a characteristic of all South American camelids, but
not to the same degree or in the same way. The
territory of the vicufia is retained all year long, not
just during mating season (see Franklin 1978,
1982:468-480; Koford 1975:205).

It is interesting that Koford (1957:211) saw
vicufias grazing 43 m apart from groups of alpacas
and llamas. He counted up to 75 vicuilas in a plain
where hundreds of llamas and alpacas were graz-
ing. However, according to what Sr. Paredes told
him, in a group of mixed lamoids, each animal
tends to remain with its own species.

According to Dourojeanni (1973:12), the
main mortality factor among newborn vicufias is
the climate (particularly low temperatures, strong
winds, and abundant rains). This leads Douro-
jeanni to believe that perhaps in earlier times the
vicufia lived in zones with more benign climatic
conditions. Brack Egg (1987:74) confirms this,
because for him the major mortality factor is
pneumonia in the newborn offspring. Lightning
and the lack of pastures due to droughts are also
important factors.

The distribution of the vicufia has varied over
time. In the seventeenth century, Cobo (1964a:
Bk. 9, Chap. 58, 367) said of the vicuiia that “It
lives only in the highlands of Peru, on the cold-
est paramos and among the snow-covered cor-
dilleras.” Tschudi (1885:94, 1891:96, 1918:205,
1969:124) noted that “[t]he vicufia has a bigger
habitational area than the alpaca, it is found both
in central and southern Peru, and in parts of Bo-
livia.” It is clear that both writers lacked informa-
tion, because the distribution of this animal was
even greater at the time they wrote. Even more im-
portant, this error has persisted. For example, in
1969 Hershkovitz wrote, “The limits of the pres-
ent geographic range of the vicufia coincide with
those of the altiplano. In effect this once wide-
ranging species is now endemic to the altiplano”
(Hershkovitz 1969:61). Actually, this is not true,
because although the vicufia is a species restrict-
ed to the arid altiplano, its range also extends to
the rugged pampas of the adjacent coastal moun-
tains (Gilmore 1950:453).

Although all scholars agree that the vicuiia ex-
tends from the northern reaches of central Peru,
not all accept the same limit. For Pascual and
Odreman (1973:35), the limit lies in the Depart-
ment of Junin, while for Novoa and Wheeler
(1984:121), Grimwood (1969:66), Koford (1957:
157), Hoces (1992:51), Wheeler (1991:21), and
Torres (1992a:32) it lies in the Department of An-
cash between 9°30” S latitude and 10° S latitude,



38 THE SOUTH AMERICAN CAMELIDS

then runs south along the Andean cordillera and
the coastal mountains, including western Bolivia
and as far as northwestern Argentina and north-
ern Chile. The southern limit in Chile is 29° S lat-
itude in the province of Atacama, but it formerly
extended up to Coquimbo, while in Argentina the
limit lies between the provinces of La Rioja and
San Juan. Hoces alone (1992:51) claims that the
limits lie on the present frontier between Bolivia
and Chile, that is, 18° S latitude. Some scholars
mention the presence of the vicufia in southern
Ecuador, but this, as Franklin (1982:474) notes,
has yet to be confirmed. Cabrera (1961:11, 324)
also questioned this. However, Brack Egg believes
the vicufia “[i]s extinct in Ecuador.” (See Gilmore
1950:451; Franklin 1975:191, 1982; Novoa and
Wheeler 1984:121; Pascual and Odreman 1973:
35.) Even so, we should not forget that according
to Cieza de Le6n (1984:Pt. I, Chap. LXXX 236),
in pre-Columbian times there were vicuiias in the
Huamachuco zone in the Department of La Li-
bertad. Several scholars believe the historical and
present base of this animal is southern Peru
(Franklin 1982:474; Albes 1918; Koford 1957,
Jungius 1971).

As Franklin (1982:474) correctly noted, the
Andean puna is to the vicufia as Patagonia is to
the guanaco. The altitudinal distribution of the
puna lies approximately between 3700 and 4800
masl, though Brack Egg (1987:73) places the
upper limit at 5200 masl, while both Hoces (1992:
41) and Torres (1992a:32) place the lower limit at
3000 masl. We know from Koford’s studies
(1957:157) that in 1950, two-thirds of the vicufia
population lived above 4250 masl. This is a harsh
environment of sparse vegetation and cold tem-
peratures in semiarid and undulating high-alti-
tude grasslands. The vicufia is ecologically con-
fined to the high puna because it is an animal that
grazes strictly on the high puna grassland, as the
land at lower elevations quickly turns to scrub-
land valleys and slopes with intensive cultivation,
or the barren foothills of the Andean coastal
desert. The two conditions that favored the
vicufia’s sedentary habits are the uniform rainfall
pattern in extensive areas of the altiplano and the
abrupt transition from the altiplano’s grasslands
to the lower elevations of brushland (Franklin
1982:474, 1983:619; see my Figure 2.5).

We know, according to Koford (1957:164),
that about 60% of the vicuiia population lives in
a dry and saline zone, south of the latitude of the
Salar de Uyuni, in Bolivia (20° S latitude). How-
ever, Koford clearly indicates that the limits of
this animal’s range seem to be determined by the
availability of food and freedom from harassment,
not by the thin air (Koford 1957:157).

As for the need to obtain moisture in food,
Koford lists the alpaca, the vicuiia, the llama, and
the guanaco in decreasing order. The increasing
geographic range of the lamoids’ distribution
suggests that seasonal access to fresh food and the
various degrees of tolerance for dry food are cru-
cial factors in determining the limits of their
range (Koford 1957:161-162).

Brack Egg (1987:73) studied the vicufia in
Peru. He notes that this animal is found from An-
cash to Puno and Tacna, throughout 14 depart-
ments. Hoces (1992:51) concurs. This is signifi-
cant, because 30 years earlier Koford (1957:218)
gave the Department of Pasco as the northern
limit for the vicufia. The only detailed analysis I
have found is Grimwood’s (1969:66-69), who in
his report, published 18 years before Brack Egg’s
(1987), managed to find this animal in only 10 de-
partments. This report is worth citing because of
the detail and significance of the data.

At present, the vicufa is almost extinct be-
tween 9°30” S latitude and 13°30” S latitude, with
the sole survivors being some nine to ten groups
that are widely separated and involve fewer than
150 individuals in all. These seemed doomed,
wrote Grimwood (1969:66-69), and it was un-
likely that they would be able to survive for more
than a few years. However, in 1992 there were 329
vicuiias in two protected zones, one in Ancash and
the other in La Libertad (Hoces 1992:Table 9, 52;
my Table 2.3). In 1997, 623 animals were count-
ed; 72 vicufias were counted in the Department
of Cajamarca (according to data from the Conse-
jo Nacional de Camélidos Sudamericanos of the
Ministerio de Agricultura).

Conditions are slightly better south of 13°30”
S latitude, but they are good in just one site:
Pampa Galeras, in the province of Lucanas, De-
partment of Ayacucho (for more details on this
reserve, see Franklin 1983:583 et passim). Here
there were some 1,200-1,300 animals in 1965, in
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an area of 600 km?. In 1992 there were a total of
61,147, according to Hoces (1992:Table 9, 52; see
my Table 2.3). I do not know how accurate this
figure is, because according to Lizana Salvatierra
(1993:A1), “Pampa Galeras is abandoned [since
1989] and without technicians specialized in the
preservation and management of vicuiias, a fact
that has spurred more poachers to appear in the
area.” Although it is true that this is an article in
a newspaper and must be taken with a grain of
salt, from what I was able to discover it turned out
to be true in those years. The Pampa Galeras Na-
tional Reserve is once again under control, now
that the serious problems caused by terrorism are
over. Even so, in 1997 there were just 51,668 an-
imals (according to data from the Consejo Na-
cional de Camélidos Sudamericanos of the Min-
isterio de Agricultura).

In other places there are populations quite re-
moved from each other, each made up of some

groups, but only in one case do we find more than
100 individuals. There also are some 500-600 an-
imals in semidomestic conditions in the Hacienda
Calacala® in the province of Azingaro (Depart-
ment of Puno), but about a third of them are hy-
brids from a cross with a llama or an alpaca. It is
worth reviewing the conditions present in each de-
partment. I shall use the evidence in Grimwood
(1969) and compare those data with the data in
Hoces (1992; see my Table 2.3) and from the Con-
sejo Nacional de Camélidos Sudamericanos of the
Ministerio de Agricultura (1997), including some
data published in newspapers in 1993 (Lizana Sal-
vatierra 1993:A1), as well as other data I collected.

In La Libertad there were no vicufias in 1969.
The presence of 70 vicuiias was reported in 1992,
and this number fell to 29 in 1997.

In 1969 there were six or seven small groups
in the Department of Ancash with about 35 ani-
mals, in the provinces of Yungay and Bolognesi.

TABLE 2.3. CENSUS AND CONSERVATION AREAS FOR THE VICUNA IN PERU

Name Department Hectares Number of Vicufias
Los Libertadores-Wari Region Ayacucho! 527,223 59,097
(Subproject Pampa Galeras) Huancavelica 34,000 882
Apurimac 55,202 1,168
Inca Region (Subproject Cuzco) Cuzco 120,000 1,596
Andrés Avelino Céceres Region Junin 133,440 3,474
(Subproject Huancayo) Hudnuco 50,000 470
Pasco 9,560 24
Lima Region Lima 1,038,800 3,667
Arequipa Region Alrequipa2 331,288 2,966
(Subproject Arequipa)
José Carlos Mariategui Region Puno 1,832,767 21,363
(Subproject Puno) Tacna 181,190 2,196
Moquegua 76,530 438
Chavin Region Ancash? 28,000 259
(Subproject Huaraz)
La Libertad-San Martin Region La Libertad 5,568 70
Total 4,423,568 97,670

After Hoces 1992: Table 9.52
! Includes the Pampa Galeras National Reserve.
2 Corresponds to the Salinas y Aguada Blanca National Reserve.

3 Corresponds to the Parque Nacional Huascar4n.
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The species is extinct in the rest of the department.
However, there still were vicufias in the Callejon
de Huaylas in the 1980s, but these were “restrict-
ed to extremely high elevations where [the vicufia]
is rarely seen, and then only in precariously small
herds” (Lynch 1980a:13). Some 250 animals were
reported at the Parque Nacional Huascarin in
1992.The 1997 census counted 594 animals dis-
persed among the provinces of Recuay, Bologne-
si, Ocros, Yungay, and Wari.

In the Department of Junin, a small group
was reported in 1969 west of Lake Junin, but the
species was extinct in the rest of the department.
In the 1970s, Matos and Rick (1978-1980:33)
noted that the vicufia “had almost vanished in the
northern sierra. Their density is poor, albeit im-
portant, south of the Nudo de Pasco.” In fact, in
1977-1979 there were vicufias in what was then
the SAIS Ramén Castilla in Junin, between Jauja
and Tarma. In 1984 there were some in northern
Junin in the Corpacancha and Conocancha area,
and their presence in the SAIS Tupac Amaru was
confirmed in 1979-1986 (Domingo Martinez
Castilla in litt., 9 May 1997). Even so, the 1997
census counted 10,515 vicufias in the provinces of
Junin, Yauli, Tarma, Jauja, and Huancayo.

In 1969 there were only three groups in the
Department of Lima, with fewer than 20 individ-
uals each, in Matucana and Canta. In 1992, 3,667
vicuiias were reported. Later, 16,961 animals
were counted in the 1997 census, spread over the
provinces of Yauyos, Oyo6n, Cajatambo, Huaro-
chiri, Huaral, and Canta.

A group of fewer than 20 animals has been re-
ported in the Department of Huancavelica, close
to the lakes of Castrovirreyna, and two small herds
are known in the southern tip of the department,
close to Cérdova and Huachuas. The 1997 census
recorded 6,740 animals in the provinces of Castro-
virreyna, Huancavelica, Huaytard, and Angaraes.

Besides the group at Pampa Galeras, which
consisted of 51,668 animals in the 1997 census,
the vicufia is found in Ayacucho close to Negro-
mayo, where there are perhaps 150-200 animals,
even though only 55 have been seen. There may
be some animals close to Andamarca.

In 1969 there were very few vicufias in the De-
partment of Apurimac, in the provinces of Anda-
huaylas and Abancay. The presence of small

groups has been reported in the province of
Antabamba. Between Andahuaylas and Puquio-
Chalhuanca 84 animals were seen, 55 of which
were concentrated in six groups in Pampa Chu-
quibamba. Two separate herds were seen in the
Pachachaca Valley, one with seven animals, the
other with 18. Some 1,168 animals were counted
in 1992 in the protected area, and 11,551 in 1997,
dispersed throughout the provinces of Grau, An-
dahuaylas, Aymaraes, Abancay, and Antabamba.

According to 1969 data, vicuias had long
been absent in the Department of Cuzco, in the
provinces of Quispicanchi, Paucartambo, Calca,
and Urubamba, if indeed they ever lived there.
They have vanished from the Ocongate area,
where they lived some time ago. Small groups
have been sighted in the La Raya area, in the Vil-
canota Valley, and some probably lived in parts of
the provinces of Canchis, Canas, Chumbivilcas,
and Espinar. In 1992 it was believed that 1,596
animals lived in this department. However, ac-
cording to the 1997 census, there were 2,817 in
the provinces of Canchis, Quispicanchi, Chumbi-
vilcas, Espinar, and Paucartambo. Canchis was
the province with the biggest population—
51.44% of the department’s total.

In 1969 the situation was somewhat obscure
in the Department of Arequipa. Local hunters
claimed that there were still vicufias. The pres-
ence of 2,966 animals in the Salinas y Aguada Na-
tional Reserve was reported in 1992. Here, how-
ever, the available information is contradictory. In
1993 it was said that “[i]n Arequipa, some 10,000
vicuiias have no protection against poachers due
to the lack of interest shown by the Ministerio de
Agricultura in taking the necessary measures that
would warrant their preservation” (Lizana Sal-
vatierra 1993:A1). The threat of extinction faced
by the vicuiias in this department was recently an-
nounced. Mauricio de Romaiia, president of Pro-
teccion de la Naturaleza (Prodena), claimed in an
interview that “[t]he vicufia’s predicament in Are-
quipa is alarming, and I dare say that the species
is in danger of extinction because there is no con-
trol whatsoever” (Anonymous 1997b). However,
the latest 1997 census gave a total of 2,898 ani-
mals distributed throughout the provinces of
Condesuyos, Arequipa, Castilla Alta, and Cayllo-
ma.
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In 1969 there were small groups of vicufias in
the Department of Puno, south of the provinces
of Carabaya and Sandia, but no sure data were
available. The vicufa had vanished completely
from the province of Azingaro, except in semi-
domestic conditions in the Hacienda Calacala.
The presence of small groups has been pointed
out in the haciendas south of the province of
Chuquito, but these groups comprise fewer than
150 individuals. Some 70 vicufias were known in
the southwestern corner of the province of
Lampa, and there might have been some in the
province of Melgar. However, in 1992, it was said
that 21,363 animals lived in the department. The
Puno Subproject, which included Tacna and Mo-
quegua, had a total of 23,997 vicuias, a number
that, according to the 1997 census, had fallen to
15,321. However, in 1993 the newspapers claimed
that according to data from the Consejo Nacional
de Camélidos Sudamericanos, “[c]onditions are
alarming in Puno. The vicufia population has fall-
en in the last four years from 23,000 to 5,000 due
to poachers” (Lizana Salvatierra 1993:A1). How-
ever, this last census gave a total of 14,307 ani-
mals distributed throughout the provinces of
Chuquito, Putina, Carabaya, Collao, Azdngaro,
Melgar, Puno, Lampa, Huancané, Sandia, Yun-
guyo, and Moho. Chuquito has the highest num-
ber of animals (33.33%) and Moho the lowest
(0.10%). Some groups are known in the provinces
of General Sinchez Cerro and Mariscal Nieto,
Moquegua, with a total of 294 animals according
to the 1997 census.

The reports of both Grimwood (1969) or
Hoces (1992) do not mention the Department of
Ica. However, the 1997 census records 100 ani-
mals here, all in the province of Chincha. Grim-
wood concluded in 1969 that the total was fewer
than 2,500 animals. He admitted that a complete
survey was impossible, so it can be assumed that
the total population of the species may be as low
as 5,000 individuals. Grimwood believed that to
say there were 10,000 animals in 1969 was to
make too high a claim.

Here a comment is in order. Twelve years be-
fore, Koford (1957:164) had estimated that the
total South American vicufia population was
400,000 animals, more than half of which were in
Peru. In other words, there should have been

more than 200,000 vicufias in Peru, which is
about 190,000 more than Grimwood asserted in
1969 was “too liberal” an estimate. According to
Hoces (1992), the total Peruvian population in
1992 was 97,670 vicuiias (see Tables 2.1 and 2.3),
while the latest census, carried out in 1997, gives
a total of 102,780. If these figures are accurate,
then the change in 1969-1992 was truly remark-
able for the increase in the number of animals.
The decline from 1957 to 1997 is likewise re-
markable. Grimwood was convinced that dogs
and hunters were partially responsible for the
death of young animals.

The picture becomes much bleaker when we
bear in mind that the 1982 estimates considered
that the Peruvian vicufia population accounted
for 75% of the world vicufa population, followed
by Chile with 10%, Argentina with 10%, and Bo-
livia with just 5% (Brack Egg 1987:73).

The distribution of the vicufia outside Peru is
as follows, according to Koford (1957:218).To the
east in Bolivia, the vicufa is found in the vicinity of
Potosi and Cochabamba. In Argentina, its eastern
frontier is the Santa Victoria cordillera. Little is
known of its distribution in southern Bolivia and
Argentina. However, we know that the vicufia is
abundant in the zone of Jujuy and in western Salta.
There are vicuiias in the provinces of La Rioja and
San Juan, and to the west of Catamarca, on the bor-
der with Chile. In Chile the vicufias reach approx-
imately the same latitude as San Juan in Argentina.

The most recent information available dates
to 1992 and gives 12,047 vicuiias for Bolivia (Vi-
llalba 1992:Table 5.43), 27,927 for Chile (Glade
and Cunazza 1992:Table 7.47), and 15,900 for Ar-
gentina (Cajal and Puig 1992:Table 2.39). These
are data for animals in census and conservation
areas (see Table 2.1).

Using data collected between the 1950s and
the 1970s (Koford 1957:162-163; Jungius 1971:
139), Hesse (1982:209) reported that juvenile in-
dividuals (i.e., less than a year old) made up 17%-
19% of the whole vicufia population.

Everything seems to indicate that thousands
of years ago, the vicufia was not confined to the
highlands, as Koford (1957:218-219) correctly
notes, because fossil remains have been found in
deposits dating to the Pleistocene and Early
Holocene in the lowlands of the Argentinian
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pampa, close to Buenos Aires (L6pez Aranguren
1930b:120-122). In this regard, Lopez Aranguren
wrote, “Since this specimen comes from Lake
Chichi, it might seem strange that a species now
confined to the highest Andean plateaus could
have lived in what is now the province of Buenos
Aires. However, the Museum has a fragment (9-
341) of an incomplete and very fossilized jaw that
cannot be separated from that of the present-day
vicufia either by its characteristics or size, and the
same thing happens with the mandibular symph-
ysis from Lujan, presented by Ameghino [1889] in
his plate XXXVI. . .. Perhaps the vicufia from the
province of Buenos Aires represents a local form”
(Lopez Aranguren 1930b:122). To explain this,
Cabrera and Yepes (1940:268, 1960:84) suggested
that the climatic conditions in the pampa have
gradually changed, or that perhaps a local vicufia
form adapted to this new way of life. These ani-
mals naturally have physiological characteristics
that enable them to live at high altitudes. (This
was discussed and explained earlier in this chap-
ter.) But besides exhibiting great efficiency for life
in a high-altitude environment with low oxygen
content, the vicufia has great tolerance for varia-
tions in atmospheric pressure. So much so, in fact,
that this same animal that lives at high altitudes
can also live in a very healthy state in zoological
gardens at sea level. Furthermore, here they re-
produce quite well. For this reason, Koford (1957:
218-219) posits, and I concur, that the main fac-
tor restricting the vicufia to the highlands is al-
most surely not physiological. Instead, it seems
that the species was widespread throughout South
America, as shown by the fossil remains found in
the lowlands, and began to become extinct there
when competition with other ungulates became
more severe. However, it must not be forgotten
that the coming of man and later the great distur-
bance wrought by sheep herding are two of the
factors that forced the vicufia to leave much of its
original habitat (i.e., in the lowlands) and seek
refuge in the highlands. So it is quite possible that
sheep herding has brought about great changes in
the puna grasslands throughout the century. The
present and remarkable dominance of coarse
bunchgrasses might be due in part to the heavy
utilization of the most succulent plants by the
sheep (Koford 1957:212). Koford concludes that

“as change in elevation goes hand in hand with
change in climate, vegetation, the numbers of hu-
mans and livestock, and other factors, critical eval-
uation of the influence of each factor on the dis-
tribution of vicufias will not be possible until our
knowledge of the ecology of the Andean highlands
has been greatly advanced” (Koford 1957:219).
Cardich (1987b:22) disagrees. He claims that “it
is unlikely that [the vicufia] had an ecological be-
havior different from the present one in a not too
distant past, such as the Early and Middle Post-
glacial.” No argument is presented to support this
claim. Cardich simply repeats Troll’s ideas (1931,
1935, 1958) and then mentions Koford (1957), so
he either has not read Koford or he misunder-
stood him, because we have just seen that Koford’s
position is exactly the opposite of Cardich’s.

The problem is clearly far from being solved,
but there are reasons to believe, according to Rick
(1980:21), that the vicufia was the first camelid that
occupied the puna in the past, and at present it is
the only wild camelid surviving in that environ-
ment. If the guanaco were present, it must have
been eliminated in a most selective way. Rick
(1980:21) believes that the predictable nature of
the vicufia made it an easy prey for hunters, while
its social organization was far more easily dis-
turbed than the pattern known for the guanaco.
This agrees with Lynch (1980a:13), who noted
that: “From observations in southern Peru and
Bolivia, it appears that their natural range is con-
siderably greater (even below 4000 m), and that
vicufia populations may have been numerous
enough to contribute substantially to early human
subsistence. Even in the 1940s Pearson (1951:121)
calculated a frequency of about one vicufia per 120
acres in the 5000 m-high altiplano of southern
Peru. He found that this compared surprisingly
well to a figure of one deer per 25 acres on some
of the best deer land in the Unites States.”

The fall of the vicufia to the status of an en-
dangered species is clearly a postconquest phe-
nomenon (Novoa and Wheeler 1984:121) that
might come to an end in our time. I find the dis-
couraging account given by Flores Ochoa (1967:
25, 1979b:25-26) not just an isolated case but a
generalized phenomenon. Flores Ochoa discussed
the area of Paratia, the district of the same name
in the province of Lampa, Department of Puno.
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On the most remote and highest peaks,
far from the predatory reach of the misti,
or mestizo [N.B.: Flores Ochoa’s transla-
tor made a mistake here, for the original
text said blanco (white man), not mzestizo],
one sometimes sees isolated specimens of
the beautiful and slender vicufias. . . . Nu-
merous herds of magnificent animals
once grazed on the hillsides. Now they
have become a memory, the subject of
nostalgic stories told by men forty or fifty
or older. The mestizos, with their greed
and their automatic weapons, did not hes-
itate to destroy an entire herd of vicufias
in a day in order to acquire and sell the
extremely fine wool.

Despite this somber picture, Flores Ochoa
(1975b:300) still hopes that the vicufia is “under-
going a recovery, even though it has yet to over-
come the critical level.” Sumar (1985:12) believes
that although this camelid was on the verge of ex-
tinction in the 1950s, “its numbers have grown
thanks to the appropriate measures applied in
Peru with international technical assistance.”
However, Flannery et al. (1989:89) studied the
vicufia in the eighties and were not as optimistic;
they believed the vicufia was facing extinction.
Recent reports in the newspapers seem to confirm
this, for the deaths of a great number of animals
at the hands of poachers are continually reported
(e.g., Anonymous 1999). To this should be added
the lethal effect the 1997 cold wave had on came-
lids in general (e.g., Anonymous 1997a).

Finally, it is worth noting some differences be-
tween the guanaco and the vicufia. Although this
is not too well documented, as Franklin (1982:
474-475) points out, it seems that the geographic
and ecological divide of the guanaco and vicuiia is
related to altitude. Some scholars claim that both
live together (Lydekker 1901:1002), with the gua-
naco living throughout the vicuiia zone (Koford
1957:211). Others have noted that they both live
in the same mountains, but never together (Os-
good 1916:203). Sull others claim that some gua-
nacos live on the puna (Link 1949:45), and that
this animal lives from sea level to over 4000 masl,
including areas that lie below the vicufia’s altiplano
habitat (Miller et al. 1973:59).

Franklin (1982) believes there are few areas
where the guanaco and vicufia live in close prox-
imity, given the sharp decline in both species.
Franklin claims to know only two of them: one on
the western Andes in southern Peru (14° S lati-
tude), in the Pampa Galeras Vicuiia Reserve, the
other on the eastern slopes of the Andes in central
Argentina (32° S latitude), in the San Guillermo
National Reserve. In these two cases both species
are adjacent, but separated by the habitat and by
altitudinal differences. Guanacos end and vicufias
begin in the transition zone between the moun-
tain communities and the flatlands, at about 4000
masl. The vicufia uses the grasslands in the high
puna, while the guanaco occupies the lowland
mountains with shrub, as well as desert areas. Ac-
cording to Franklin (1982:481), “[v]icufia and gua-
naco social behavior and social systems are basi-
cally the same, yet there are a number of subtle
and important differences.”

The social organization of the guanaco is usu-
ally more varied and flexible than that of the
vicuiia, given its wide distribution in South Amer-
ica, its wider distribution at high altitudes, and its
occupation of several kinds of habitat (Franklin
1982). On the other hand, the vicuiia population
is sedentary, while the guanaco population is
sedentary and migratory, or migratory. Guanaco
migrations are altitudinal or lateral (without
changing the altitude) because of snow and
droughts. In the 1940s, Allen (1942) noted that
the guanaco moves downward from the eastern
Andean spurs to lower altitudes when summer
begins in temperate Patagonia. On the western
slopes of the Peruvian Andes, the guanacos also
make changes in altitude movements when they
move to and from the coastal lomas.

We thus find that similar environmental con-
ditions explain the similarities between these two
species. Most differences between the sedentary
vicufia and the migratory guanaco result from
having fodder in the vicufia’s environment, and
the seasonal availability of food for the guanaco
due to the snow mantle (Franklin 1982:483).
Readers interested in more data on the vicufia and
its management should see Hofman et al. (1983).

At present, the export of the vicuiia and its hy-
brids is forbidden in Peru, as well as export of its
semen and other reproductive materials (Decre-
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to Supremo No. 007-96-AG, Article 37, 1996).
Export is allowed only for scientific research and
must be authorized by the Ministerio de Agricul-
tura. Like the guanaco, the vicufia is also subject
to Law No. 26496 (1995), which sets down the
property and commercialization system and the
penalties for hunting. With this law, the vicufa
and its hybrids come under the protection of the
state, and ownership of the animals is granted to
the peasant communities on whose land they live.
These communities likewise own the products
derived from these animals, namely, the wool and
its derivatives obtained from live animals and
from authorized shearing.

At present, three kinds of land where vicuiias
live (called Apéndices) are recognized in Peru, in
accordance with an international convention.
The first affords total protection. In the second,
shearing for commercial purposes is allowed, and
a third is almost a free territory, even allowing
commercialization of the animals. In this regard
itis worth recalling thatArticle 17 of the Supreme
Decree No. 007-96-AG, the Reglamento of Law
No. 26496, regulates the “special permission for
the internal commerce” of these animals.” The
Conference of the Convencién Internacional de
Comercio con Especies en Peligro de Extincion
(CITES), held in Miami in 1994, included all of
the Peruvian population within Apéndice 2 and
likewise allowed the export of the wool, which
had previously been banned, as only the export of
cloth was allowed (Rony Garibay Suirez, pers.
commun., 10 August 1999).

2.8.3 'The Llama (Lama glama)

The llama (Figures 2.6, 2.7, 2.8) has been defined
as an “[a]dmirable example of the adaptation of an
organism to the physical conditions of the environ-
ment” (Viault 1895:201), but this is only half true,
as already noted. At present, no population of wild
llamas is known to be in its homeland (Franklin
1982:465). For Wheeler (1991:19, 27), they seem
to descend from Lama guanicoe cacsilensis.

The llama is the biggest of the four species,
reaching a height ranging between 1 and 1.20 m
at the shoulder. Its weight when alive is given by
most scholars as around 110 kg, though some give
as much as 155 kg (Gade 1977:114; San Martin

and Bryant 1986:2; Franklin 1982:Table 1, 465).
Sumar (1988:25) claims that adult males weigh
116 kg, with variations that range between 66 kg
and 151 kg; this variation includes the weight in-
dicated by Torres (1992a:32) of 125 kg, and an
adult female of 102 kg with the upper limits rang-
ing between 70 and 150 kg.

According to Franklin (1982:482), Rosen-
mann and Morrison (1963) found that llamas have
a more efficient respiratory adaptation to heat
stress and dehydration than the domestic rumi-
nants, but are unable to alter the body tempera-
ture through hyperthermia (Schmidt-Nielsen et
al. 1957), which is advantageous for preserving
water in desert conditions. While the guanaco has
the “thermal windows” that Morrison (1966, see
above) discovered, in conditions where water is
scarce the llama is able to feed on more food and
expel less urine than goats adapted to dry environ-
ments. The llama is able to reduce its metabolic
energy far more than sheep and goats even when
food is limited (Riibsamen and Engelhardt 1975).

The usefulness of the llama in the Andean
world is due to its ability to carry loads, precisely
because it is one of the best adapted animals in
the American continent (Custred 1977:65).

We have already seen, when discussing the
general characteristics of this family at the begin-
ning of this book, that the ability these animals
have to go for a long time without water has been
greatly exaggerated. This is reflected in Prescott
(2000:8006, 1955:114), who wrote that “[t]he struc-
ture of its stomach, like that of the camel, is such
as to enable it to dispense with any supply of water
for weeks, nay, months together.” I do not find it
worth insisting on this point after all that has been
said about it. What is worth discussing concerns
the food of these animals. In this regard the llama
“seems to fall within the group of ruminants clas-
sified as dry and fibrous fodder consumers, which
is how Van Soest (1982) classifies the Old World
camels” (San Martin and Bryant 1987:41).

San Martin and Bryant (1987:37) noted that
the selective characteristics of llamas observed by
San Martin (1987) resemble those seen in the
Old World camelids. The latter actually discard
the thick and luscious vegetation and seek the dry
pastures usually avoided by other animals (Yagil
1985).
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FIGURE 2.7. Llamas illustrating the first edition of
Pedro de Cieza de Leén’s Crinica del Perii, Primera
FPurte.

According to San Martin et al. (1989:97, 108),
the llama seems to be better adapted than the al-
paca (and, of course, than an ovine) to subsist eat-
ing the low-quality fodder found in the most arid
regions of the Andes. These animals “make more

FIGURE 2.8. Drawing of llama that illustrates the
work of Buffon (1830).

extensive use of the coarse clustered fodder
[found] in the highest vertical stratum. They also
spend more time in each pasture, have a lower
bite-rate, and select diets that are lower in quality
(San Martin 1987) than those of the alpaca, which
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indicates that the llama apparently takes more time
to eat coarse fodder. Llamas are apparently able to
use such coarse fodder due to their physiological
adaptations that allow them to compensate for
these low-quality diets (San Martin 1987).”

It is worth recalling that the llama grazes and
browses, and that this enables it to adapt to the
most diverse ecological conditions (Wheeler 1991:
31). However, although the llama is such an im-
portant animal, there are no studies on the botan-
ical composition of its diet (San Martin and
Bryant 1987:30). It follows from the data in Car-
dozo (1954) and Franklin (1982), which are based
on visual observation only, that the llama has a
greater preference than other ruminants for dry,
tall, and fibrous fodder, while the alpaca prefers
pastures that grow in wet soil. These observations
on the llama’s selective characteristics made San
Martin and Bryant (1987:33) believe that this an-
imal is adapted to dry environments: “The theo-
ry is supported by the present distribution of the
llama. Seventy percent of the llama world popu-
lation is found in the Bolivian altiplano .. . where
the annual rainfall ranges between 250 and 450
mm. Meanwhile, in the Peruvian altiplano, which
only has 25% of the world’s population, the an-
nual rainfall ranges between 500 and 900 mm
(Tapia 1971). In the Peruvian altiplano the llama
population is similarly concentrated mostly in dry
areas (dry puna) (Novoa and Wheeler 1984; Tapia
and Flores 1984). On the other hand, it has been
observed that this species is susceptible to prob-
lems of flatulence when it grazes on wet lands, a
problem rarely found in alpacas (Sumar, person-
al communication).” San Martin and Bryant take
as a starting point only the present distribution of
these animals, and do not consider that it was dif-
ferent in the past.

As regards the gestation period, in llamas it is
10.5 months. Flannery et al. (1989:99) observed
in the Yanahuaccra-Toqtoqasa area in Ayacucho
that births take place anytime between January
and March, but are usually more frequent in Feb-
ruary. Shimada and Shimada (1985:6) in turn in-
dicate that the llamas taken to the United States
give birth all year long, while in the altiplano they
do so between January and March, a point of
agreement with Flannery et al. (1989:99). How-
ever, Shimada and Shimada (1985) claim that the

animals can give birth all year long when they are
isolated and are paired each month. As regards
birth, we know that among the Aymara, llamas are
not helped at all, but the newborn do receive spe-
cial care (Tschopik 1946:521).

One point on which there apparently is no
agreement is the breeds or varieties of llamas that
exist. Although Gilmore (1950:436) accepted
that llama traits are vague and that these must
have been far more marked in prehispanic times
than at present (he mentions the five-toed vari-
ety), he noted (1950:437) that today there seem
to be “several vague breeds.” Gilmore mentions
the common llama, the large, burden-bearing
llama of the altiplano, which he, however, lists
with a “?,” and the small Riobamba Illama
(Ecuador), which also is associated with a “?.” In
truth, there are no definitive data. Gilmore adds,
“In pre-Columbian times, in the Highlands and
on the Coast of Peru, there also existed several
breeds, some as indefinite as those today: (1) Small
llama on the Coast (definitely not an alpaca; spec-
imens seen from Pachacamac, south of Lima); (2)
normal-sized llama with sunken forehead from the
Coast (specimens from Pachacamac); (3) large
burden-bearing llama (?) of the highlands, utilized
especially by the Inca army; and (4) aberrant llama
with five front toes from Chancay, Central Coastal
Peru.” As shall be seen throughout this study, there
are no data that can support the presence of these
breeds or varieties. Wheeler (1991:29) was em-
phatic on this point, noting that “we cannot talk
of the presence of Andean llama breeds,” even
though she later changed her mind in light of new
evidence (Wheeler et al. 1992; see below).

Wing (1975b:33) is far more cautious in this
regard, for she claims that “at least” two llama
breeds are distinguishable, but she likewise insists
that “with most vague characteristics.” These
breeds are the big pack llama and the common
small-sized llama. Wheeler et al. (1992:468-469)
explain this problem well. They believe that the
lack of written prehispanic sources on llama and al-
paca breeding and loss of the orally transmitted
knowledge the specialists had make it difficult to
assess the significance of European conceptions of
animal breeding, and how the latter influenced an-
imal management. At present, llamas are raised as
pack animals, and three different phenotypes are
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known, though itis possible that more exist. Almost
all Andean llamas are of the ¢'aru (ccara) type. This
means that they do not grow wool, do not have
hairs on the face, and have limited growth of wool.
Less common is the ch’aku (chaku) type, which, as
its name indicates, is raised for meat, has heavier
fleece, and has hairs growing on its forehead and
ears. The hairs characteristic of the third type fall
in between the two previous types. Color tends to
be patchy and ranges from white to brown, black,
or gray. The llama’s wool is usually coarse and hairy,
and it is generally agreed that llamas are not, nor
have they ever been, bred for wool, while the al-
paca is specifically kept for it. Two phenotypes can
be distinguished based on the characteristics of the
wool. According to Wheeler et al., almost 90% of
alpacas currently have short and crimped hairs of
the huacaya variety, while 10% have the long and
wavy hairs of the suri type (see Wheeler 1991). The
huacaya type apparently recalls the Corriedale
sheep breed, and the su77 of Lincoln. There are an-
imals with intermediate-type hairs, but these are
rare (see also Wheeler 1995:286-287). Recent
studies by Frank and Wehbe (1994) identified
seven different kinds of wool in the Argentinian
llama population, thus giving rise to the possibili-
ty that there are more than the three varieties men-
tioned. A different kind of classification was pro-
posed by Cardozo, who divided llamas into
brachymorphic (round short profile, abundant
wool) and dolichomorphic (narrow elongated pro-
file, sparse wool) (Cardozo 1954:61).

The genetic factors controlling these traits
are unknown, and the huacaya/suri 9:1 ratio is due
to chance breeding. The colors in the hairs range
from white to black and brown, including inter-
mediate hues, but tend to be uniform through-
out the body. According to Novoa (1981), all 1la-
mas and 80% of alpacas are today under the
control of traditional herders, who do not raise
animals by selecting for specific phenotypes. The
European concept of breeding, with record keep-
ing for the herds, is not part of the native Andean
stockbreeding practices. However, studies by
Wheeler et al. (1992) seem to show that in pre-
hispanic times, there was some knowledge that
allowed for the selection of specific traits in a
group of animals, thus giving rise to real breeds.
"This point is discussed in Chapter 4.

Interestingly, Gilmore (1950:428) believes that
religious and other stimuli can help maintain some
breeds, which can then be developed by isolating
and crossing them. Religious needs would thus be
responsible for the black and white llamas, as well
as for the white alpacas, and perhaps even for the
five-toed llama found in archaeological sites.

The versatility of the llama is well known in
the Andean world, and this is something that be-
comes evident when talking with the herders. I find
the case of Q’ero (Cuzco) to be the best example.
Here the community makes extensive use of this
animal, which plays a major role in its ecology, as
it allows produce from different altitudinal levels
to be transported and used. The Indians note that
the llama is far more tolerant than the alpaca of the
various pastures and rugged terrain that character-
ize the zone, and that the llama needs less care. Lla-
mas usually graze without having to be looked after
by the herders (Webster 1971a[b]:177).

One of the llama’s most important activities is
as a pack animal. Today, however, it obviously does
not have the same importance as in prehispanic or
Colonial times, despite serving this function in
highland communities. It is best to leave this point
for later on, so as to weigh its real importance.

The range and distribution of llamas is an im-
portant subject. Although several scholars have
said that it roughly coincides with the borders of
the old Inca Empire (e.g., Franklin 1982:467),
there is no assurance that this distribution was
due to the Inca. On the contrary, there is some
evidence, provided later, that seems to refute this.
It is interesting that Prescott (2000:807, 1955:
115) thought that the ichu (the name the natives
give to the hard-leaved and prickly graminaceous
plants with hard pointed leaves, such as Stipa, Fes-
tuca, Calamagrostis [see Soukop n.d. (1987):218])
was responsible for the area occupied by the
llama, and that “the absence of it is the principal
reason why they have not penetrated to the
northern latitudes of Quito and New Granada.”
'This is very doubtful.

Troll (1935:142) considered that the northern
limits of llama raising coincided with northern
Peru, or with the line where the puna ends. The
wet pdramo, constrained south of this line by the
eastern slopes of the mountains, extends from
there westward and shortly thereafter encom-
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passes the whole width of the Andean cordilleras
slightly to the north. For Troll, the frontiers of
the puna lie on the eighth southern parallel, at
about the city of Trujillo. Troll said that “[i]tis un-
derstood that it is not fully impossible to raise the
llama also in the ‘paramo zone.” But the fact that
optimum puna conditions are not found there is
shown by the acclimatization attempts carried out
by the Incas in present-day Ecuador” (Troll 1935:
142).

"Troll (1935:142) also claimed that “it is very
difficult to take these animals to the humid jun-
gle zone to the east, even for a brief time.” This
is only half true, for as we shall see later on, there
are instances of llamas living in these regions, as
indicated by historical sources.

Some scholars, such as Flores Ochoa (1982:
63) and Flannery et al. (1989:89), accept that the
llama can live in almost all ecological levels of the
central Andes because it tolerates a wide range of
habitats, from the highlands to the coast. Others,
however, like Wheeler (1985a:29), clearly state
that their “favorite habitat lies over 3000 masl,
particularly on the vast steppes of the puna,”
something Gilmore (1950:436), Novoa and
Wheeler (1984:117), Sumar (1988:25), and Gade
(1977:116) also say in other words. This is not
correct, as we shall see. What is true is that, as Flo-
res Ochoa (1990b:92; emphasis added) notes, “az
present . . . [these animals are found] . . . in lands
that lie over 4000 masl,” an idea shared by Car-
dozo (1954). Llamas prefer drier areas and the
herders know it, so in the wet season, the animals
are taken to lower zones (Browman 1974a:191).
For this reason, the llama is also common in the
land of the vicufia (Koford 1957:212).

Regarding the geographic range of the llama,
some scholars believe it extends from southern
Colombia to Chile and Argentina (see Novoa and
Wheeler 1984:117 and Fig. 14; Sumar 1988:25;
Wheeler 1991:27), while for others the northern
limit lies in central Ecuador (in the Riobamba
zone) and the southern one in northern Argenti-
na, with Chile left aside (Gilmore 1950:433; Gade
1977:116). Palermo (1986-1987:68), for example,
emphatically states that the llama “does not live
south of 27° § latitude (in the province of Cata-
marca, Argentina), save for isolated specimens in
zoological gardens and some small groups recent-

ly introduced in the provinces of Tucumin, La
Rioja, San Juan, and Cérdoba.” There are other
minority positions, such as Pascual and Odreman
(1973:34), who claim, based on a study by Cabrera
and Yepes (1940), that the llama “at present lives
from the Department of Hudnuco to the south,”
though they later add that according to Troll
(1968:28), “there still are llamas in the paramo
above Riobamba” in Ecuador. The other position
is held by Cardich (1974:35), who claims that “in
past times the area between Lake Junin and Lake
Poopé, which is given by Browman (ibid. [1973])
as the place to raise llamas, would have to be ex-
tended in its northern limits at least up to 8°30’
latitude, the northern limits of the Cordillera
Blanca.” This point is discussed later in the con-
text of the paleontological, archaeological, and
historical data (see Figure 2.9).

What should be pointed out, and the special-
ists do agree on this, is that the highest concen-
tration of llamas has always been in the altiplano.
Tschudi (1885:94, 1891:96, 1918:206, 1969:124)
long ago said: “The region where the llama is
found in highest density, and this from very an-
cient times, is the province of Collao, particular-
ly in the area around Lake Titicaca, but the geo-
graphic range of the llama has diminished
throughout the centuries. The llamas were prob-
ably found in a vaster area than today in pre-Inca
times and certainly before colonial times, espe-
cially in zones to the west and north.” Wheeler
(19852:29) notes that at present, the area occu-
pied by the llama tends to be restricted to a zone
around Lake Titicaca which has a radius of ap-
proximately 400 km. The llama is, in fact, scarcer
in areas more to the north, and there are some
areas, such as the Callejon de Huaylas, where ac-
cording to Lynch (1980a:13), it has never lived “in
the recent past.” However, older people do recall
the presence of herds of llamas in the early twen-
tieth century at a nearby site, the puna on the
eastern slopes of the Cordillera Blanca and the
western slopes of the eastern cordillera, an area
that corresponds to the famed site of Chavin de
Huéntar (Miller and Burger 1995:424).

“Thellama . .. Its importance is due to its abil-
ity to carry loads and in transportation, where it is
irreplaceable for herders and complementary for
agriculturalists who use its help, albeit in smaller
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amounts because they sometimes have one or two
animals which suffice to help them in their short-
range commercial movements, either to go to the
Sunday markets or to carry their harvest to their
dwellings” (Flores Ochoa 1990b:85). For Gade
(1977:118), if llamas are still kept, it is only because
they are better than donkeys at high altitudes.
No llama census exists, just population esti-

TABLE 2.4. NUMBER OF CAMELIDS IN PERU

mates. The last one was for 1997 and added up
to 1,119,777 animals (Ministerio de Agricultura,
Oficina de Informacién Agraria; see Table 2.4).
The export of these animals is allowed, but no
statistics are available. It is estimated that some
700-800 llamas and alpacas leave Peru every year,
most of them alpacas (Rony Garibay Sudrez, pers.
commun., 10 August 1999).

Year Guanaco Vicufia Alpaca Llama
1964 5,0008

1965 3,304,000°

1967 5,7138 3,290,00016

1971 3,200,000'

1973 10-15,0002

1974 954,000
1976 2,444,800 1,361.0501
1977 3,865,000%

1978 55,5008

1980 61,8228 2,402,3051°

1981 2,490,000!2 1,361,050!2
1982 5,0000 62,0000 3,020,000° 900,000°
1984 5,0007 50,0007 3,020,0007 900,0007
1985 1,60016 3,020,00019 900,0001°
1986 2,510,91216 989,59316
1988 5,000” 65,0007 2,490,000 1,361,050°
1990 3,037,000 1,080,000
1991 100,000'6

1992 1,3471 97,67013

1997 2,675,695 1,119,777V

Sources:

! Fernindez Baca A. 1971.

2 Franklin 1973:78.

3 Cardozo 1974a:11.

# Flores Ochoa 1977b:Table 3, 42.

3 Flores Ochoa 1979:231.

6 Franklin 1982:Table 2, 475.

7 Novoa and Wheeler 1984:Table 14.1, 117.
8 Brack Egg 1987:65-73.

9 Sumar 1988:Table 1, 26; 1992 Table 2, 86.

10 Flores Ochoa, 1990b: Table 1, 92.

ITINTPA, 1990, Julio Sumar in a letter on 17 October 1991.
12 INTPA 1981, in Sumar 1992:Table 1, 85.

13 Torres 1992b:31.

14 Torres 1984.

15 Flores Ochoa 1990b: Table 2, 95.

16 Wheeler 1991:Table 1.1, 18.

17 Oficina de Informacién Agraria, Ministerio de Agricultura.
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2.8.4 The Alpaca (Lama pacos)

At present, no “wild” or “feral” populations of al-
pacas are known to be in their homeland (Frank-
lin 1982:465). As we shall see in Chapter 5, the
evidence today seems to indicate that this species
evolved from the vicufia. Even Wheeler (1991:32)
believes the alpaca derives from the subspecies
Lama vicugna mensalis.’

The alpaca is a smaller animal than the llama
(Figure 2.10) and measures approximately 1 m at
the height of the shoulder, according to Sumar
(1988:25). Gade (1977:114) indicates this varies
from 0.60 to 0.90 m. Sumar (1988:25) claims that
the average weight of a male adult is 64 kg and
that of a female 62 kg, while San Martin and
Bryant (1987:2) indicate, with data from Con-
dorena (1980), that the mean weight for the hua-
caya variety is 62 kg, and 64 kg for the suri vari-
ety. Gade (1977:114) mentions a range of 68-102
kg, and Torres (1992a:32) gives the figure of 70
kg. Franklin (1982:Table 1, 465) gives a range of
55-65 kg. As Wheeler (1991:34) notes, these vari-
able figures are due to the fact that the weight of
the fleece is not taken into account.

"The harelip of these animals allows them to
feed on short and tough grass. Their teeth are pe-
riodically renewed, and this enables them to chew
the tough puna grass. The alpaca is characterized

by its ability to cut the grass without harming its
roots, whereas the roots are damaged by sheep be-
cause they pull them up (Flores Ochoa 1967:76;
Flores Ochoa and Palacios Rios 1978:84).

According to San Martin and Bryant (1987:
41), the alpaca is classified as an opportunistic an-
imal, and in the group of intermediary animals in
pasture selection. This group is characterized by
its use of a wide variety of plants. The alpaca is an
animal that specialists characterize as highly
adapted to its environment, and it has the capac-
ity to change its selection of plants in native pas-
tures according to their availability (San Martin
and Bryant 1987:37-38). The alpaca thus mainly
eats tall graminaceous plants during the rainy sea-
son and small ones in the dry season (San Martin
and Bryant 1987:28, based on the study by Tapia
and Lascano 1970).

Flores Ochoa (1967:23) says that the alpaca’s
favorite food is a variety of ichu the natives call
rama pasto (Calamagrostis sp.), but he also notes
(1979:228-229) that the alpaca is quite adaptable
to tough, green, and juicy grasses such as the
kbunkuna (Dislechia muscoide [a mistake; the cor-
rect name is Distichia muscoides), Plantago rigida),
paqo, and kuli, all grasses that need an environment
with abundant water. In summer the alpaca easily
finds fresh food because the prairie is covered by
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green vegetation, thanks to the rains, but once it
vanishes, particularly in September and October,
the driest and warmest months, the alpaca can suf-
fer from not having the type of food to which it is
adapted. For this reason, herders have developed
an irrigation system that enables them to modify
natural conditions and provide their animals with
the grasses that they prefer. Two kinds of irriga-
tion systems are known. One is called the ogho,
waylla, or bofedal, an artificial swamp that requires
permanent irrigation; the other is called garpay, a
temporal irrigation system.

Webster (1971a[b]:177) gave a good descrip-
tion of this phenomenon for the herds of alpacas
raised by the QQ’ero (90 km east of Cuzco), herders
at altitudes of 4000—4600 masl. The animals here
eat a hard, high-altitude grass and apparently suf-
fer occlusions and masticatory deficiencies. If the
animals are taken to lower altitudes to graze in
harder soils and more humid environments, not
only do they contract fatal diseases, the production
of wool also decreases. Topic (1987:832) has also
emphasized the diseases caused by changing pas-
ture zones, noting pulmonary problems, trouble
with gums and teeth, intestinal diseases, parasito-
sis, problems with hooves, and even malnutrition.

Alpacas’ strong dependence on water has
often been noted (e.g., Gilmore 1950:442; Flan-
nery et al. 1989:91; Browman 1974a:191; Mac-
cagno 1932:15). Gilmore (1950:442) has even
suggested that perhaps the ecological barrier re-
stricted the range of this animal. Flores Ochoa
(1975b:301) provides a good description of this
aspect in the life of the alpaca:

Alpacas are very susceptible outside the al-
titudinal limits indicated, so the herder must
always be careful to provide them with the
best living conditions, leading them to green
moist grasses and abundant water. This is
why transhumance is the major characteris-
tic of high-altitude pastoralism. In summer-
time the animals are taken to the “lower”
parts between 4000 and 4300 m, where the
grass is green and abundant thanks to the
rains. In winter they are moved to the high
zones where the puna valleys abound,
brooks and rivers run, and there are lakes
and springs that allow tough and spongy

high-altitude grasses that are always green,
as was already noted.

Alpacas’ limitations “place them in weak sur-
vival conditions” and make the herders’ interven-
tion necessary (Palacios Rios 1990:66). Besides in-
dicating dependence on fresh pastures and humid
localities, Palacios Rios also noted that alpacas
“[c]an survive on dry grass, but the output of meat
and wool is of poor quality.” The animals can even
lose locks of hair, which dry up. The meat also be-
comes insipid and fibrous, and is no longer good
for making charqui or dried meat (see also Flores
Ochoa and Palacios Rios 1978:85).

These animals have another important limi-
tation: they cannot look for food below the snow.
Snow can fall at any time of the year. The snow-
fields can cover great expanses in the dry season
or winter (i.e., between May and October) at al-
titudes that are below 4200 masl. In general (for
there are no fixed terms), the snow disappears just
a few hours after it falls, and usually does not last
for more than two or three days. If it lasts longer,
it becomes a real disaster for the herders. The
snows fall with more intensity in the rainy season,
that is, from December to March, particularly in
areas above 4300-4400 masl, and can last for sev-
eral days without a break. In these cases the snow
can reach a depth of several centimeters. In these
conditions, alpacas are unable to find food and die
of hunger. This is what causes seasonal movement
of the herds, with transhumance to the higher
parts over 4500-4600 masl in the dry or winter
season, where the water from melting glaciers
forms springs and ponds with fresh grass, and a
descent to lands below 4400 masl in the rainy sea-
son, when the rains produce new pastures (Flores
Ochoa and Palacios Rios 1978:85-86).

Wing (1975b:33) has noted the presence of
two varieties of alpaca, a long-haired one and a
short-haired one. Flores Ochoa (1967:76) also dis-
tinguishes two varieties, but he defines them as
“major,” thus implying that there are others. The
ones he mentions are the fine-wool suri, whose in-
fants are very delicate, and the coarse-wool wagayo
(wakaya), which is more resistant and stronger.

Alpacas have a pregnancy cycle that lasts 11
months, and offspring are born in the rainy
months, when it is not as cold and the pastures are
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better, so the mothers have good food and can pro-
vide milk. In addition, the animals are born dur-
ing the day, and this prevents the newborn from
having to withstand the very low temperatures
that characterize night time on the puna (Flores
Ochoa and Palacios Rios 1978:84). However, the
mortality of the offspring is very high, while alpaca
fertility is low. This is because many males and fe-
males are sterile and aborted births are frequent.
For this reason, herds grow slowly, which is slowed
even more by diseases. Despite being adapted to
its environment, the alpaca is a delicate animal. The
major cause of mortality among the newborn is di-
arrhea (hemorrhagic septicemia) (Flores Ochoa
1975b:304, 1967:77; Maccagno 1932; Custred
1977: 65-66). Sumar (1988:25) notes that it is pre-
cisely due to this high neonatal mortality and low
fertility rates that the use of alpacas in most farms
comes to only 6%—9%.

It has often been said that the alpaca is the
member of the Camelidae family best adapted to
high altitudes, but at the same time it is claimed
that the alpaca can have trouble adapting to lower
altitudes (Gilmore 1950:432, 444). It has even
been said that it “suffers malaise” when brought
down below 1000 masl (Flannery et al. 1989:89).
When discussing the physiology of the alpaca at
the beginning of this chapter we saw that it actu-
ally is not adapted to high altitude, but instead is
an animal that can live better there than others be-
cause it has special attributes. In other words, its
adaptation is genotypic. Gilmore (1950:444) un-
wittingly contradicts himself, because after noting
this presumed adaptation, he adds: “though they
live long and breed in North American zoos.”

It is clear that the alpaca became important
once its wool was prized and began to be export-
ed, first to neighboring countries and then to Eu-
rope (Flores Ochoa 1990b:87). For Andean Indi-
ans, on the other hand, the alpaca has always been,
and still is, an important source not only of wool
but also of protein in their diet (San Martin and
Bryant 1987:2), and even as a pack animal, al-
though this practice is not as widespread. The al-
paca is a willful animal in comparison with the
passive llama, and does not venture far from its
pasturelands (Koford 1957:154).

The alpaca is the least widespread species in
this family, as Tschudi (1885:94, 1891:96, 1918:

205, 1969:124) had already noted. Scholars agree
that its habitat today is the highlands, land that
lies above 4000 masl and up to 5200 masl, though
it seems that its ideal habitat lies between 4300
and 4800 masl, with temperature variations of ca.
+ 15°C and abundant wet areas or bofedales (Flo-
res Ochoa 1990b:92; Novoa and Wheeler 1984:
117 and Fig. 14.2; Wheeler 1985a:30; Custred
1977:66; Cardozo 1954:93-94).

Interestingly, this habitat is reflected in An-
dean ritual because, as Flores Ochoa (1974-
1976:259) explains, “the relation between the /a8
and the qocha® in the seiialu q’epil® is not just a
symbolic representation of the alpaca’s favored
habitat to which it is best adapted, and where the
best results are obtained in the production of
meat, wool and ‘multiplico’ [increase in num-
bers], which is why they want to keep them there.
... The preferential position the pacocha’s i/lz has
in the haywarisqa,11 over and above that of llamas
and sheep, also indicates that the alpaca is the an-
imal best adapted to, and the most valuable one
in, the puna.”

Scholars do not agree on the distribution of
the alpaca, but it is not true that there are few
studies on this point (Dedenbach Salazar 1990:
96). Dedenbach Salazar (1990:96-97) gives the
area comprised by the northern and central sier-
ras of Peru (especially Cajamarca, Piura, Hua-
machuco, and Huarochiri). Flores Ochoa (1990b:
85) includes almost all of the high puna in cen-
tral and southern Peru, while Gilmore (1950:
441-442) says the alpaca is limited to southern
Peru, northern Bolivia, and the northern tip of
Argentina. In turn, Wheeler (1985a: 29), Gade
(1977:116-117), and Pascual and Odreman (1973:
35) favor the altiplano, with an approximate ra-
dius of 200—400 km around Lake Titicaca, but
Wheeler has accepted that the alpaca extends
from Cajamarca to northern Chile and north-
western Argentina (Wheeler 1991:32,1995:288).
Gade (1977:117) even specifies that the alpaca “is
not found north of 11° in the central Peruvian
sierra (i.e., about as far as the city of Junin) or
south of 21° (i.e., southern Bolivia and northern
Chile). There are therefore no llamas or alpacas
at 37.50° in the central sierra of Chile, as claimed
in a popular textbook on economic geography, or
as far south as 32°” (see Figure 2.11).
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FIGURE 2.11. Current and past distribution of the alpaca. In the specific case of this animal, delimit-
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tioned in the text. Prepared by the author and drawn by Osvaldo Saldaiia.
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Flores Ochoa (1982:64) believes that the rea-
son for this distribution of the alpaca is that it is
coupled with the humid puna, “and does not have
a remarkable presence in the northern piramo
that begins in the central Peruvian highlands and
extends as far as Venezuela.” However, Wheeler
(19852a:29) recalls that the alpaca once occupied
almost all of the Andean lands, from Ecuador to
northwest Argentina, and Gilmore (1950:441)
specifically indicates that the southern limit is the
Argentinian locality of Catamarca.

Peruvian legislation has banned the export of
alpacas since 1843 (Novoa and Wheeler 1984:
126), but in 1991 the door was opened to export
with the Decreto Legislativo No. 635 and the De-
creto Supremo No. 042-91-AG. These, however,
were far too general as laws. The Decreto Supre-
mo No. 008-94-AG was therefore issued in 1994,
which laid down the rules for export. Thereafter
the animals had to be publicly auctioned, an ex-
port quota set, a minimum and a maximum width
of wool-thread in microns were required of the
wool, its colors were specified, and finally, the
number of animals in each variety that could be
exported was determined (Rony Garibay Suérez,
pers. commun., 10 August 1999).

In 1987, Brack Egg estimated that Peru had
90% of the world’s alpaca population (Brack Egg
1987:75). Today it is almost impossible to calcu-
late this figure accurately because a significant
number of these animals live in several countries
throughout the world (see Chapter 12). There are
only estimates. Yet, using the data available for
other South American countries (see Table 2.2)
and for the rest of the world (see Chapter 12), it
can be assumed that the number of animals must
be more than 408,000. Considering that the last
estimate made in Peru in 1997 gave a figure of
2,675,695, we can conclude that at present, 85%
of the world’s alpaca population lives in Peru. In
1982 Franklin noted that the alpaca was replac-
ing the llama in Peru (Franklin 1982:468). Cur-

rent figures are proving him right, because the
1997 estimates (Tables 2.4 and 12.2) gave
1,555,918 more alpacas than llamas.

NOTES

de Muizon assisted the author with the taxonomic no-
menclature.

The term “pre-adaptation” is often used in evolutionary
biology and is inadequate from a literal perspective. By
pre-adaptation we should mean a chance genetic change
that enables adaptation to a new habitat (Carlos Monge
C., pers. commun., 28 June 1994).

The term “allopatric” is applied to different species or
subspecies that do not occur simultaneously and that
have different geographic areas of distribution.

The endostyle is a small enamel column or style locat-
ed on the crown, at the union of the two great cusps of
the upper molars (Rusconi 1931).

The term used is “base of tail,” which is not clear. The
term “T'L” usually means from the tip of the nose to the
tip of the tail. The term “SL” usually means the tip of the
nose to the base of the tail, where the tail joins the body.

The carrying capacity is the maximum number of indi-
viduals of any species that a given area can support.

6 Koford (1957:173, e.g.) writes Calacala, while Grim-
wood (1969:67) prefers Cala Cala. I follow Koford, who
I believe is right. Stiglich (1922:176) also spells it as
Calacala. This site is 15 km southwest of San Antonio de
Putina and 130 km north of Puno.

Kadwell etal. (2001) say that archaeozoological evidence
links alpaca origins to the vicufia at 6000-7000 years B.P.

These are representations of the pagochas (alpacas). They
are figures carved in hard, fine-grained stone that rep-
resent alpacas (Flores Ochoa 1974-1976:252).

9 The illas have a hole on their back called qocha (lake,
pond, lagoon) where beer, chicha, and alcohol are poured
during the haywarisqa ceremony (Flores Ochoa 1974—
1976:252).

A bundle where the sacred objects used in pastoral rites
of fertlity and propitiation are kept (Flores Ochoa
1974-1976:248).

Along and complicated ceremony held between late De-
cember and the carnival. It is related to the fertility and
increase in the number of livestock animals (Flores
Ochoa 1974-1976:247).

10

11



3.1 ORIGINS

he continent of South America was separat-

ed from North America during much of the
"Tertiary, between 65 and 2 million years ago. It
was only 3 million years ago—that is, toward the
end of the Tertiary—that the Isthmus of Panama
rose and South America became connected to
North America (see Marshall et al. 1979; Marshall
1985).

This land bridge opened the door to a great
faunal exchange between the two continents, but
some animals (the Procyonidae) had migrated
earlier (Simpson 1980; Marshall 1985), and the
ground sloths moved north (Webb 1985). Sever-
al migrations from North America to Asia also
took place during the second half of the Tertiary.
These migrations are documented in the fossil
record, and I refer to them throughout this chap-
ter. Only those connected to the history of the
camelids are considered here.

When the land bridge of the isthmus made
the Great American Interchange possible, most
tamilies of land mammals crossed from North to
South America and vice versa around 2.5 million
years ago, in the Late Pliocene. At first, animals
moved in both directions, producing a similar mix
on both continents (Webb 1991). However, the
impact of the interchange waned in North Amer-
ica after 1 million years. During the Pleistocene,
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groups that had originally entered from North
America continued diversifying at an exponential
rate, with the result that only 10% of North
American genera derive from immigrants from
the south, whereas more than half the modern
mammals of South America entered as immi-
grants from the north. Furthermore, six immi-
grant taxa that entered North America became
extinct, whereas only two immigrant families be-
came extinct in South America (Webb 1991).

Webb has posited a two-phase model to ex-
plain the asymmetrical outcome of this exchange
of land mammals. During the first phase, a humid
interglacial phase, the tropics were dominated by
rain forests, and the major biotic movements de-
veloped from the Amazon to Central America and
southern Mexico. During the Ice Age, which was
drier, the savanna habitats extended widely along
the tropical latitudes. According to Webb, this hy-
pothesis predicts that the immigrants from the
north were usually able to reach higher latitudes
in South America than the taxa going in the op-
posite direction to North America. Northern
families achieved greater diversification in their
phylogenesis at the low latitudes of North Amer-
ica before the interchange. Webb emphasizes that
these hypotheses have yet to be proved.

The Camelidae originated in the North
American continent (Carroll 1988:514), and a
group of them, the Lamini tribe, migrated to
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South America; another group, the Camelini
tribe, migrated to Asia, and then probably dis-
persed to Africa and Europe. As is the case with
humans as well, many hypotheses and conjectures
have been proposed to explain the migration of
fauna, and particularly to establish the precise
time such migrations took place.

Camelids are artiodactyls whose origins lie
close to the Paleocene ungulates. They were orig-
inally grouped with the Condylarthra, known
earlier from North America than from South
America. They appeared in the Late Eocene as
part of the great radiation of selenodont artio-
dactyls.! Tt should be borne in mind that artio-
dactyls are quite varied (they have crescent-
shaped teeth with cuspids; see Webb 1965) and
that their differentiation began in North Ameri-
ca. After the Isthmus of Panama emerged, the
"Tayassuidae, the Camelidae, and the Cervidae en-
tered South America, attaining maximum diver-
sification in the Late Pliocene and in the Pleis-
tocene and declining thereafter. Although we
know that camelids appeared in North America
during the Eocene, it has still not been established
when and where the first South American cam-
elids differentiated (Hershkovitz 1969:67, 26). In
general, the mtDNA-based study of Stanley et al.
(1994) on the molecular evolution of the Camel-
idae family agrees with the data from the fossil
record but does not clear up the problem. On this
subject they wrote:

If estimates of the timing of the Cameli-
ni-Lamini divergence from the fossil
record are correct (11 my), our data sug-
gest an average rate of nucleotide substi-
tution of 1.6-1.8% per million years.
Using this estimate, our finding of 10.3%
sequence divergence in the genus
Camelus may have begun in the early
Pliocene (5-3 my ago), possibly before
migration of the Camelini to Asia, but no
fossil material of Camelus is available from
North America to help resolve this ques-
tion (Harrison 1985). Similarly, a 6.7%
divergence between the wild South
American species seems high if these gen-
era appear 2 my ago. (Stanley et al. 1994:
4

We therefore must try to trace the history of this
family with the evidence currently available.

Those camelids that appeared in the late
Eocene in northern South America were the first
modern families of artiodactyls (i.e., even-toed
ungulates), followed by pigs, peccaries, and deer
in the Oligocene, and giraffes, pronghorns, and
bovids in the Miocene (George 1962). The ori-
gins of camels, both South American as well as
Asian/African, go back to North American ances-
tors. In fact, this was an exclusively North Amer-
ican group for more than 40-45 million years of
their evolution. The critical dispersal to other
continents took place in the Late Miocene for the
Old World and in the Late Pliocene for South
America (Webb 1965).

Poebrodon, the first Camelidae, comes from
the North American Upper Eocene (40-36 mya).
This form is poorly known, had low-crowned
teeth, and was probably the size of a big rabbit.
An ancestral camel (Poebrotherium wilsoni) ap-
peared in the Lower Oligocene. This animal was
somewhat larger, looked like a guanaco, was the
size of a sheep (ca. 60 cm), had a gap between its
incisors and its canines, and had two toes on each
foot. Its low-crowned premolars and molars were
adapted to browsing on leafy vegetation. Perhaps
it lived in an environment ranging from the open
flatlands to the mountains in the west. It is possi-
ble that these ancestral camelids were quite ad-
vanced and efficient runners compared with con-
temporary ruminants. Among the most advanced
artiodactyls of that time, the ancestral camel had
noticeably long legs, as well as a long and power-
ful neck (Webb 1972).

Camelids diversified in the Early Miocene
(i.e., 24-16 mya), probably as a result of the
spread of savannas in the great North American
flatlands at that time, which provided this family
with an environment and an important catalyst to
evolving. The major changes were in morpholo-
gy, feeding habits, and locomotive adaptations.
Forms like Protolabis, Aepycamelus, and Procamelus
appeared at this time.

The two major contemporary groups of
camelids, camels and South American camelids,
appeared in the Late Miocene. The first known
Lamini is the genus Pliauchenia from the Claren-
donian (Middle to Upper Miocene, 18-14 mya).
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"The genus Paracamelus appeared in North Amer-
ica in the Upper Miocene. It has also been found
in the Early Pliocene in China and Russia (David
Webb, pers. commun., 5 May 1994) and in the
Spanish Turolian (7 mya; Morales Soria and
Aguirre 1980). This means that the Camelini
moved to the Old World before this date with the
genus Paracamelus. The first known camels in
Africa date from the Lower Pliocene (5-3.5 mya).
They rapidly spread west along the dry Eurasian
belt and reached the southern area around the
Mediterranean, in East Africa, and as far as China
to the east, through the Gobi Desert. These Old
World camel forms eventually developed into the
two present-day species, the two-humped Bactri-
an camel (Camelus bactrianus) of the mountains
and the Mongolian steppe and the one-humped
dromedary or Arabian camel (Camelus dromedar-
ius) of Southwest Asia and the deserts of north-
ern Africa (Gauthier-Pilters and Dagg 1981). In
northern Africa, the dromedary is known from
2700 BP (Lhote 1987), while the earliest fossil
camel remains in Asia are those of Shar-I-Sokhta,
in central Iran (Compagnoni and Tosi 1978),
which were dated to 4600 BP and are considered
to be Camelus bactrianus. Camelus dromedarius, the
dromedary, was found in about the same period,
but only in the Arabian Peninsula. Although the
Shar-I-Sokhta camel is considered a more domes-
tic form, few data are available that would let us
identify when the domestication of camelids be-
gan in the Old World (Scossiroli 1984:237).

Meanwhile, long-legged Hemiauchenia,
which lived in Hemphillian times (Upper Mio-
cene-Lower Pliocene), became diversified in the
central and southern latitudes of North America
and appears in various North American contexts
as Hemiauchenia vera. The same genus and series
of species continued living in North America
throughout the Pleistocene. It was around 3 mil-
lion years BP that the Panama land bridge grad-
ually closed the Bolivar Channel,? separating the
two continents. One of the most spectacular and
well-documented exchanges took place then
(Marshall et al. 1982), including the invasion of
Hemiauchenia, which appeared in the Andes and
the South American plains at the beginning of the
Pleistocene (see Franklin 1982: 458-462; Mar-
shall 1985).

According to Webb (1974:170), traits similar
to those of the llama had already begun to devel-
op in certain progressive species during the Mio-
cene, while the camelids were still an exclusively
North American species. Thus, in Clarendonian
times (Late Miocene), the genus Pliauchenia had
many characteristics of the Lamini, which allows it
to be classified in this tribe and makes it the oldest
known representative (the author cites the studies
of]. T. Gregory [1942] and Webb [1965]). The his-
tory of the Lamini tribe throughout the Pliocene
and Pleistocene is complex. The main obstacle to
a clearer understanding of this history is the com-
plex distribution of the Lamini throughout both
continents, and their rapid evolution. One of the
early groups of North American llamas spread
south and settled widely, and then returned in part
to North America (see Figure 3.1).

One of the figures included by Webb (1978:
Fig. 1, 397) shows the distribution of the hypso-
dont mammals in South America. The Macrau-
cheniidae appear there almost from the begin-
ning of the Miocene to the end of the Pleistocene.
The Macraucheniidae lived in the South Ameri-
can steppes from the Middle Miocene to the
Pleistocene as long-necked browsers, mainly
along river banks. In the Middle Tertiary, the
fauna living in the Andean region was the wood-
land, savanna, or scrub type (Webb 1978:402).

In the Late Miocene, the native fauna of the
savanna in both American continents show a
marked decrease in diversity. The savannas
turned into steppes in the temperate latitudes of
North America, and the vertebrates that lived in
this environment were decimated. Something
similar happened in South America but even ear-
lier, during the Middle Miocene. On both conti-
nents, however, some savanna vertebrates adapt-
ed rapidly to the steppe, and then to desert
conditions. By the Middle Pleistocene, the faunal
exchange between both continents had come to
an end precisely because of these changes and the
rise of an environment with moderate humidity.

Open-land vertebrates were among the
groups arriving from the north that had remark-
able success, the llamas among them. A second
major climatic change took place in the Late
Pliocene and Early Pleistocene, and the resultant
cooling increased the range of the savannas, thus
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FIGURE 3.1. The evolution of the camelids.

facilitating the great faunal exchange associated
with this period. Several groups of animals took
advantage of the more open vegetation to migrate
north to south, and vice versa. The animals native
to the savanna had to compete with the newly ar-
rived immigrants. It was at this moment that the
litoptern Macrauchenia and the notoungulate
Toxodon remained as the most remarkable rep-

resentatives of the native ungulates. On both con-
tinents, the final decline of the savanna animals
occurred by the end of the Pleistocene. It was
then that camelids disappeared from North
America. Interestingly, several savanna verte-
brates belonging to the mixed fauna of the ex-
change survived at latitudes lower than those they
had occupied prior to the Pleistocene extinction.
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These taxa with a restricted post-Pleistocene dif-
fusion include the llamas (Webb 1978:416-418).
Webb (1978:405, Table 1) shows the mixture that
took place between grazing animals throughout
the Late Pliocene and the Early Pleistocene.
Hemiauchenia and Lama appear in the north, and
Pualaeolama in the south. These genera were all
probably adapted to the savannas.

Webb and Marshall (1982) carefully analyzed
the faunal displacements between the two conti-
nents and divided these movements into a series
of strata based on Simpson’s study (1980). What
they call Stratum 3 comprises the last 7 million
years in the history of South American land mam-
mals, and it was in this period that an extraordi-
nary event took place, which the authors call “the
Great American Faunal Interchange.” This stra-
tum can be divided into two parts, based on the
immigrants, the time of their arrival, and their
means of dispersal. Stratum 3a comprises the Pro-
cyonidae (and possibly also the Cricetidae ro-
dents), which arrived as passive migrants3 from
Central America about 7 mya. Stratum 3b com-
prises those taxa that walked to South America
from Central America across the Panama land
bridge after it appeared around 2.8 mya (Webb
and Marshall 1982:40; Marshall 1985).

According to Webb (1978:404), in the last
million years of the Pliocene and the first million
years of the Pleistocene (i.e., from 3 to 1 mya),
two dozen North American genera extended over
South America, and a dozen South American gen-
era moved to North America. The llama was
among those groups that settled in the south. A
superficial analysis of this mixture of inter-Amer-
ican fauna shows that it was widely based on, and
predominantly adapted to, the savanna.

During the Middle and Late Tertiary, a sepa-
rate evolution of the savanna biota took place in
the temperate latitudes of each American conti-
nent. The Great American Faunal Interchange
presents a truly dramatic ending to this story.
From a geographic perspective, it is surprising
that this mixture of autochthonous temperate
fauna extended widely over the tropics. From a
temporal perspective, it is to be noted that al-
though the evolution of this distinct fauna took
40 million years, the mixing took place in just 2
million years (Webb 1978:403).

Webb’s perspective on the possible routes fol-
lowed by the savanna vertebrates as they dis-
persed throughout South America after arriving
from the north is extremely interesting. Webb
(1978:413-416; see also 1991:274, 278) posits the
presence of two major routes, one he calls the
“Andean Route” or “Upper Route,” the other the
“Eastern Route” or “Lower Route.” These are
two savanna corridors with different characteris-
tics and diverse taxa. The Andean Route proba-
bly was a more direct natural route, presenting a
more uniform, non-woodland natural path to the
vertebrates. Webb deems that at intervals, the
vertebrates might have followed the Pacific spurs
instead of the altiplano (highland plateau). Dur-
ing the glacial intervals, glaciations and increased
precipitation combined with colder and drier
conditions in the lowlands, and so we may assume
that there was a change in the limits for many sa-
vanna vertebrates, centered around midpoint el-
evations. The Andean Route and the Eastern
Route converge in Argentina. Webb and Marshall
(1982:43) believe that “[t]he ‘Andean Route’. . .
was an entirely appropriate dispersal route for
most of the North American land mammals in-
volved. The ranges of these immigrants presum-
ably expanded along the lines of least resistance,
some concentrating on the altiplano, others on
the Pacific or Amazon slopes. In diverse ways the
Andes allowed them to get a foothold deep with-
in the continent of South America (Eisenberg
1979).”

According to Marshall (1985:75, Fig. 6), one
of the South American animals that dispersed to
North America was Palaeolama, for which there is
evidence in South America from the early Ense-
nadan (ca. 1.5 mya) and, in North America, from
the mid-Irvingtonian (ca. 1.4 mya). However, the
recent discoveries of the Leisey Shell Pit change
the picture, for they correspond to the early Ir-
vingtonian (ca. 1.6 mya) (Webb and Stehli 1995).

Among the North American animals to dis-
perse to South America was Hemziauchenia, known
in the southern continent since the Uquian (ca. 2
mya) and in North America from the Hem-
phillian (over 5 mya). Among the North Ameri-
can pseudo-dispersal animals to South America
are Lama, for which there is evidence in South
America dating to the late Uquian (ca. 2 mya), and
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Vicugna, whose remains have been found dating
to the early Ensenadan (ca. 1.5 mya).

Marshall (1985:74, 76) explains what he calls
“dispersal events” in the following terms. The
sudden appearance of an immigrant marks a dis-
persal event. Since the exchange was potentially
reciprocal, then a dispersal event recorded in
North America should have a “twin” in South
America. Marshall distinguishes seven of these
events, of which only three are of interest here.

‘Type 1 is exemplified by an immigrant taxon
in continent B that comes from continent A, with
fossil evidence in A that temporally precedes or
co-occurs with the evidence obtained in B. These
taxa are the ones most securely identified among
the types of dispersants. They include Hemziauche-
nia, which moved from North America to South
America.

"Type 6 represents the pseudo-dispersers and
comprises those taxa belonging to a family on
continent A that developed in B from an ancestor
that dispersed from A. These taxa, like those in
Type 7, are dispersants that are really autochtho-
nous to B and developed from allochthonous
families in A. These taxa have been confused with
true dispersants. The best examples are Lama and
Vicugna, which evolved in South America from
immigrant (Type 1 dispersers) Hemiauchenia
(Webb 1974).

Type 7, which Marshall (1985) defines as
pseudo-dispersers, comprises the taxa derived
from a continent A family that developed from an
ancestor in A that dispersed to B and in B, and
later dispersed to A. A possible example would be
Palaeolama, which was believed to have originat-
ed in South America from Hemiauchenia (Type 1
dispersed to South America) and then dispersed
to North America (Webb 1974). However, with
the discoveries made in the Leisey Shell Pit
(Webb and Stehli 1995), the position of Palaeo-
lama must be reexamined.

Still according to Marshall (1985:69, 71), the
first immigrants to South America that used the
Panama land bridge were the Camelidae, repre-
sented only by Hemiauchenia. Palaeolama was
among the first immigrants to North America
over this same route. Thus, it appears that two
synchronous and reciprocal events happened in
the Late Tertiary: the first between 2.8 and 2.6

mya, the second between 2.0 and 1.9 mya with
Hemiauchenia, which moved to South America.
There was only one dispersal event in the Early
Pleistocene at the time of the maximum glacia-
tion 1.4 mya, with Palaeolama scattering over
North America (Marshall 1985:77). However,
this position is now questioned with the evidence
from the Leisey Shell Pit (Webb and Stehli 1995).
Interestingly, the members of the families that
“walked” from South America to North America
gave rise to virtually no divergence, whereas
about 60% of the genera of North American
“walkers” evolved in situ, which shows that the
immigrants were subject to considerable diversi-
fication after their arrival (Marshall 1985:387).
Webb and Marshall (1982:40) wrote: “The
most dramatic change in the generic composition
of the South American land mammal fauna began
in the late Miocene and continues into the pres-
ent. . .. [TThis interval is the most revolutionary
chapter in the history of the land mammal fauna
of South America. Stratum 3 taxa rose to hege-
mony, and now comprise at least half of the Re-
cent land mammal genera in South America.”
Webb and Marshall (1982:45) state that two
mechanisms have been posited to explain the
great success of the taxonomic diversification of
Stratum 3. One ascribes the increase in second-
ary diversification to a limited number of immi-
grant stocks in South America (i.e., an autochtho-
nous diversification), while the other posits that
much of the increase derived from a continuous
and accelerating migration from Central Ameri-
ca (i.e., an allochthonous diversification). Cur-
rently, however, neither of these positions is re-
garded as wholly correct, and the evidence
suggests that both mechanisms were operative. In
the case of the Procyonidae, the diversity of the
fossil taxa in North America and of recent ones in
Central America argues strongly in favor of the
allochthonous hypothesis. On the other hand, the
diversification of the Camelidae in South Ameri-
ca accords better with the autochthonous hypoth-
esis, since the centers of diversity known in the
past and in the present occurred in South Amer-
ica, and specifically in the Andean region.
According to Webb (1974:210-211), Hemi-
auchenia extended its range in South America
quite early in the Pleistocene. The oldest discov-
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eries on this continent are in Argentina, in the
Uquian or Chapadmalan deposits (Simpson
1940; Kraglievich 1946; Pascual et al. 1966; Pat-
terson and Pascual 1969). These South American
species were presumably derived from North
American populations of the Blancan age. Still ac-
cording to Webb (1974), studies do not indicate
this correlation or show a special relation be-
tween any particular species of Nearctic and
Neotropical Hemiauchenia. Comparisons will be
possible when more material from Uquian strata
is available. There was no other kind of llama in
Blancan times, when Hemiauchenia spread from
temperate North America to temperate South
America. It was during the Middle Pleistocene,
when the Tarija fauna accumulated in Bolivia, that
the extinct genus Palaeolarma and the modern
Lama developed.

It seems evident that Palaeolama differentiated
trom Hemiauchenia after settling in South Ameri-
ca. The center of origin of Palaeolama and the
modern llamas would have been the Andean re-
gion. The limb bones became stockier, the
metapodials shorter, and the epipodials longer.
David Webb (1974:210) noted that these changes
in the limbs imply adaptation to a rugged terrain,
one of the major characteristics of the Andean re-
gion. However, when going over the matter once
more with Stehli, they wrote: “This view appears
reasonable when applied to the modern llamas of
South America, although they are by no means
confined to mountainous habitats; but it seems
more tenuous in the context of the Gulf Coastal
Plain in North America. More plausible perhaps
is the suggestion of Graham (1992) that stout
limbs were more adaptive to predator escape in
scrubby and forested habitats” (Webb and Stehli
1995:640). On the other hand, the mastication
characteristics that distinguish Palaeolama from
Hemiauchenia include the shallow jaw, low-
crowned cheek teeth, and cervid premolars, which
imply a mixed diet with less grass and more shoots
and leaves from shrubs, thorn bushes, or trees.

Webb (1974:210-211) wrote that the com-
mon ancestor of Palaeolama and the present-day
llamas is implicit in the shared morphological
characteristics, but this is not documented with
any precision. When the deposits at Tarija accu-
mulated, the biggest Palaeolama and the smallest

Lama were already distinct (even though in Tari-
ja, the latter genus is better represented than the
first). Both, however, share some special charac-
teristics, including similarly proportioned limbs
and their Andean distribution center. There is no
doubt that their divergence took place early in the
Pleistocene, perhaps shortly after the Andean
stock differentiated from Hemiauchenia. The pe-
culiar modification in the premolars that distin-
guishes Pulaeolama happened after it diverged
from Lama. The common ancestor must have re-
sembled Palaeolama more than Lama in its great
size, relatively big premolars, and the weak “but-
tresses” in the lower teeth. Vicugna also differen-
tiated from Palaeolama quite early in the Pleis-
tocene, probably as a different lineage of Lama.
The oldest discoveries made in the Andean region
seem to clarify these relationships (Webb 1974).

Figure 9.11 of Webb’s study (1974:212) shows
the geographic distribution of the Lamini in the
Pleistocene and in recent times. It seems clear
that in Early Pleistocene times, the distribution
of Hemiauchenia extended from its native land in
North America to South America. Part of this
original stock adapted quite rapidly to the rugged
terrain and the modified food resources of the
Andes, and the radiation to Palaeolama, Vicugna,
and Lama took place. The latter rapidly extend-
ed its area east and south over most of South
America, where it coincided with the area previ-
ously established by Hemiauchenia. Vicugna stayed
in the high Andes. Palaeolama expanded its area
dramatically from what seems to have been its
Andean origins. While Lama spread east and
south, Palaeolama spread west and north. It thus
expanded to the Pacific lowlands of Peru and
Ecuador as Palaeolama aequatorialis. Then it must
have moved north through Central America,
around the Gulf Coast to Texas and Florida,
where it began to settle in the Lower Pleistocene
(lower Irvingtonian, ca. 1.5 mya [Marshall 1985:
Fig. 6.75]). There it widely overlapped with
Hemiauchenia as Pulaeolama mirifica in the Middle
and Late Pleistocene. The llamas then dispersed
in the Pleistocene to South America, radiated rap-
idly, and returned in part (Pzlaeolama) to North
America. Palaeolama and Hemiauchenia became
extinct on both continents by the end of the Pleis-
tocene, and only Lama and Vicugna survived in
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South America (Webb 1974:211, 213; interested With the finds made at the Leisey Shell Pit,
readers can find information in Simpson [1950:  however, the picture changed and must be restat-
383]. Other studies, like Novoa and Wheeler  ed in new terms. Webb and Stehli (1995:630)
[1984:120-121], just repeat the primary data from  wrote: “The precise relationship of Palaeolama to

Webb [1974]. See my Figures 3.2 and 3.3. other lamines remains problematical.” The data
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FIGURE 3.2. Possible explanations of the origin of wild South American camelids, from
the available evidence.
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from the P, mirifica sample from the Leisey Shell
Pit supplied important comparative elements.
Webb (1974:210) noted that several morphologi-
cal characteristics indicated that Palaeolama and
the modern llamas have a common ancestor, but
noted that this “is not precisely documented.” By
the time the Tarija deposits had accumulated, the
larger Palaeolama and smaller Lama were already
quite distinct. Webb and Stehli (1995:630) add,
“Harrison (1985) followed this proposal and
placed Pulneolama as the sister group of living
Laminae. This is hardly a convincing phylogenet-
ic analysis.” With the evidence available, “the re-
lationships of Pulaeolama and other llamas must be
acknowledged as an unresolved polychotomy”
(1995:631). For now, the geographic history of
Pualaeolama will remain debatable as long as there
is no well-defined sister group (and not just the
other lamine genera). The continent of origin re-
mains uncertain even if one follows the dubious
practice of taking the site of its first stratigraphic
appearance as the likeliest place of origin. In
North America, the oldest discovery of Palaeolama
is the early Irvingtonian of the Leisey Shell Pit.
The attribution to this genus of an older llama, a
new species proposed by Dalquest and Mooser
(1980) belonging to the late Hemphillian of the
local fauna from Ocote, close to Guanajuato
(Mexico), was corrected by Montellano (1989),
who ascribed it to Hemiauchenia on the basis of
more complete materials. The oldest well-docu-
mented discoveries of this genus in South Amer-
ica are of a P. weddelli-type species in Tarija, Bo-
livia, from the Ensenadan (approximately the
Middle Pleistocene). These species differ from
the Leisey samples of P. mirifica mainly in their
larger size. On this basis it can be surmised that
the samples are closely related, and thus may in-
dicate immigration from North to South Ameri-
ca, contrary to what Webb (1974) and Montellano
(1989) proposed. Webb and Stehli wrote:

On the other hand, Mones (1988) pro-
posed a downward extension of the South
American range of Palaeolama to Uquian
(Plio-Pleistocene) based on associated
faunal evidence . . . in the upper San José
Formation of Uruguay. Marshall et al.
(1984) also cited a Uquian range for

Palneolama in Argentina, although their
evidence has not been presented explicit-
ly. The resolution of this crucial biogeo-
graphic problem will depend ultimately
on resolving the phylogenetic problem,
that is, identifying the sister group or
Pualaeolama. We reject the suggestion of
Marshall et al. (1984:21) that Hemiauche-
nia (and other proposed South American
taxa) “are most likely sub-genera of Palaeo-
lama” for . . . many reasons. . . . Presum-
ably the critical evidence regarding the
origins of Palaeolama resides in Pliocene
sediments somewhere in lower latitudes
of the two American continents. (Webb
and Stehli 1995:631)

Of note, it is likely that some extinct species
may have existed by the late Pleistocene, such as
Lama owenii and Lama angustimaxila in Argenti-
na and Bolivia, and even genera such as Eulamaops
parallelus from the Upper Argentinian Pleisto-
cene (Pascual and Odreman 1973:34). Marshall
et al. (1984:60-61, Table 1) have assembled the
radiocarbon dates obtained for the extinct fauna
we are interested in. For Lama, we have a date of
12,600 years BP at Los Toldos (Argentina; Car-
dich 1977), another of 11,010 years BP at Arroio
Touro Passo (RS, Brazil; Bombin 1976), and final-
ly a date of 13,460 years at Huargo (Peru; Cardich
1973 [there are older, undated remains at the
site]). Four dates are known for Palaeolama but
with some doubts, for the datum appears with a
question mark: 14,150, 19,620, 14,170, and
16,050 years BP for Pikimachay (Peru; MacNeish
et al. 1970). I believe this information should not
be taken into account for the moment. The sub-
ject is discussed at length later in this chapter. I
should add that there is a date of 11,100 years BP
for Lama sp. at the site of Quereo (Chile), but
there are also Lama spp. in older strata that have
had dating problems (Nufiez et al. 1983, 1987).

Adaptation is clearly one of the points that
most interest us. Webb (1974:208-210) is one of
the researchers who has discussed the subject the
most:

Stratigraphic considerations indicate that
within the llama tribe, limb proportions
evolved in the opposite direction from
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what might ordinarily be expected. Hermsi-
auchenia, with “more advanced” cursorial
proportions, is geologically more ancient
than Palaeolama and the modern llamas.
"This unexpected progression is confirmed
by the limb proportions in Pliauchenia, a
lamine genus of Early Pliocene (Claren-
donian) age from North America. Al-
though complete propodial elements of
Pliauchenia have not been described, the
epipodial and metapodials are adequately
represented in the sample of P. mzagnifontis
Gregory (J. T. Gregory 1942) from Big
Spring Canyon, South Dakota. The ratios
of metapodials to epipodials in this species
agree rather closely with those of Hemzi-
auchenia (range, 0.81-0.85). The same is
true of other Pliocene Camelinae, such as
Procamelus grandis. Thus, it would appear
that Palaeolama and the modern llamas
secondarily reduced their ‘speed ratios’s
and the relative lengths of their meta-
podials and increased lengths of their
epipodials during the Pleistocene. Quite
possibly such changes took place as these
llamas came to inhabit the Andean slopes
and the altiplano. Their stockier limbs
would thus represent an adaptation to the
rugged terrain of their apparent home-
land. Maneuverability and jumping must
have become more important than sheer
speed. The longer proportioned limbs

FIGURE 3.3. Site legend.

found in Hemiauchenia and Pliauchenia
were better adapted to the flat open coun-
try of the Great Plains of North America
and the Pampas of South America. Thus,
the unexpected shortening trend in evo-
lution of limb proportions may be ex-
plained as an adaptive shift in locomotor
style from one appropriate to open flat-
lands to one geared for irregular terrain.

To solve these problems and trace the evolu-
tion of these animals, as well as their adaptation
to various environments, more evidence will have
to be found and their actual distribution in the
South American continent after their arrival stud-
ied. As Hoffstetter (1952:314) noted, the Pleis-
tocene terrain has camelid remains “not justin the
area currently occupied by the group, but also in
the Argentine and Uruguayan pampas, as well as
in the intertropical area (eastern Brazil, the
Andes, and the Ecuadorian side).”

Between 1 and 3 mya, the camelids began first
to adapt to a dry environment, and only recently
to high altitudes. Kent (1986:1) believes that this
adaptation was caused by the development of lo-
comotive and feeding mechanisms suitable for
areas with low plant resources, as in the punas or
altiplano, which have rocky land and a seasonal
snow cap. These mechanisms were developed due
to the relation between the phylogenetic history
of the camelids and the requirements of their en-
vironment.

Lama Pualaeolama Vicugna
1 Tirapata 3 'Tarijja 3 'Tarija
2 Huargo 6  Quereo 9 Rio Jurna
3 ’Tarija 10 Muaco
4 Antofagasta 11 Punin Hemiauchenia
5 ’larapaci 12 Quito 3 'Tarija
6 Quereo 13 La Carolina 21 Lagoa Santa
7 Cueva de Eberhardt or 14 Talara
Cueva del Milodonte 15 Pampa de los Fésiles Lama guanicoe
8 Flamenco II 16 Tagua Tagua 22 Toca de Boa Vista
17 Chacabuco
18 Monte Verde
19 Cueva de Fell
20 Nuapua
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Kent (1987) himself has discussed this subject
in another study, and his view concurs with mine
(Bonavia 1982a:394), so it is worth citing him:

Most of the South American pre-Pleisto-
cene camelid fossils are found in non-An-
dean localities, primarily eastern Argenti-
na (Cardozo 1975:74, map 3). Although
some sampling and/or preservation bias
might partly account for this distribution,
it would appear that the earliest South Amer-
ican camelids were not initially adapted to the
high elevations, and possibly that their pres-
ence at high elevations is a post-Pleistocene
phenomenon. Thus, the earliest high-altitude
camelids may have entered their present
range contentporaneous with and perhaps be-
cause of human hunters. (Kent 1987:171;
emphasis added)*

I shall now try to establish the distribution of
fossil forms on the basis of the discoveries that
have been made. First, however, I would like to
insist that the Family Machraucheniidae is au-
tochthonous and not related to the Camelidae,
which emigrated from North America. Rather, it
belongs to the Litopterna, an order of mammals
that originated in the Didolodontidae, an ungu-
late family that appeared in the South American
Paleocene. This point must be emphasized be-
cause I have found some confusion among non-
specialists in this regard, owing to a vague simi-
larity in shape between camels and the camelids
that invaded South America.

As Patterson and Pascual (1968:428, 430)
point out,

The Macraucheniidae, alone in the order
[Litopterns], achieved large terminal forms
equaling the larger true camels. They were
the only South American ungulates known
to have evolved a long, graceful neck,
which accounts in large part for their rather
camel-like appearance. The chief peculiar-
ity displayed by them was a progressive re-
duction of the nasal bones accompanied by
unmistakable evidence of the evolution of
a short proboscis. Proterotherids and
macauchenids [sic] seem to have thrived in
the evolving pampas areas.

They add (1968:443) that the Macraucheni-
idae were “vaguely camel-like . . . and the invad-
ing camels would ofthand seem the most likely
competitors, yet the record does not bear out this
possibility: macrauchenids and large species of
Palaeolama coexisted.”

3.2 Lama sp.; Lama glama

According to Lopez Aranguren (1930:16), we owe
the first descriptions and illustrations of fossil lla-
mas to Paul Gervais (1855).

In Chapter 1 on systematics we indicated that
two extinct species of llama are currently accept-
ed, L. owenii and L. angustimaxila. Let us turn to
the evidence for their presence in South Ameri-
ca.

I was unable to find much data for Peru. Ac-
cording to Dedenbach Salazar (1990:81), Cabrera
(1932) noted the presence of Lama species in
Pleistocene lands in Peru. The correct date of
Cabrera’s study is 1931, and he never said so.
When mentioning Peru he refers to the “living”
species, not the fossil ones (Cabrera 1931:115).
Pascual and Odreman (1973:34) simply state,
“The first remains of some species of the genus
Lama, and perhaps Vicugna, appear particularly in
high Andean caves; such is the case of the discov-
ery of presumably llama and vicuna remains in
Casa del Diablo, close to Tirapata at 1819 m, re-
ported by Nordenskiold (1908).” The site of Tira-
pata seems to be in the highlands of Mollendo in
southern Peru.

Cardich (1973) found llama remains in differ-
ent strata of Huargo Cave in the Department of
Huénuco. He simply mentioned “fossil remains
of camelids . . . from 11,510 BC” (Cardich 1974:
35,n.4). These were all classified by Pascual and
Odreman (1973:31-32) as Lama sp. The most an-
cient layers, the ones that interest us now, are the
ones numbered from 7 to 10, and in them there
is an association with extinct fauna such as Equus
sp. and Scelidotherium sp. Layer 8 has a radiocar-
bon date of 13,460 years. Pascual and Odreman
(1973:37) make an interesting observation: “[Do
tlhe camelids present in all layers of Huargo Cave
belong fully or partially to one of the living
species?” They add, “Since Palaeolama is relative-
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ly frequent in the Upper Pleistocene sediments,
both for the Andean and the coastal areas of Peru
and Ecuador, is their absence in Huargo Cave due
to the heterogeneity of the respective sediments?
Or is it due to human preference?” They end by
noting in their conclusion the “[p]ossible pres-
ence of some of the present-day species of cam-
elids or related extinct species.” However, it is
worth noting that the association of these bones
with human remains has been questioned “owing
to the absence of a lithic industry” (Kaulicke
1979:104), and was so noted by Cardich (1973:26)
himself: “As for the presence of man, there are few
traces in the lower layers (10, 9, 8 and 7),” and the
ones he indicates are quite doubtful (see Cardich
1973:26-27).

For Bolivia, Cabrera (1931:115) notes the
presence of Lama glama in Pleistocene lands.
There are no more details. Gilmore (1950:435)
discusses the subject. He reports remains belong-
ing to the Late Pleistocene and early Holocene
found in the intermontane valleys that were not
subject to glaciations, specifically in Tarija
(Gilmore {1950:435] mentions Ulloma too, but
this is a mistake, because this locality is in the al-
tiplano). Gilmore states these are llamas. He does
not give much information. Marshall et al. (1984:
32) report having found Lasma in Ensenadan stra-
ta in the locality of Tarija (in the southern Boli-
vian Andes).

As regards Brazil, Dedenbach Salazar (1990:
81) reports that Cabrera (1932 [1931]) mentions
Lama remains in lands belonging to the Pleis-
tocene. This does not appear in Cabrera (1931).
Marshall et al. (1984:41, Fig. 8) indicate that
Lama is found in strata that might belong to the
Holocene and that are older than the Late Pleis-
tocene.

For Uruguay, there is only a vague datum by
Marshall et al. (1984:56), who report the presence
of Lama in Pleistocene strata, also reported by
Cabrera (1932 [1931]) according to Dedenbach
Salazar (1990:81). This, however, is a mistake.

There is somewhat more information for
Chile. Marshall et al. (1984:44-45) say there are
Lama among the Pleistocene mammals in the
provinces of Antofagasta and Tarapaci, in central
Chile, and in the caves in the far south. Nuiiez et
al. (1983, 1987) in turn refer to the site of Quereo,

in the ravine of the same name, close to the town
of Los Vilos, between 25 and 180 masl. They re-
port (1983:31) “some evidence of camelids . . .
they are big-sized, juvenile animals” in Quereo
Level IT, with an age ranging between 13,000 and
11,000 years BP, and specify that these are Lama
sp. (1987:172).

The data are not too specific forQuereo Level
I, dated between 25,000 and 22,500 years BP. I
therefore prefer to quote the authors themselves:

The increase of camelids in this level is
remarkable, and the dispersal and degree
of destruction of the remains is compati-
ble with natural factors. They represent
several individuals of different age and
level of mineralization. In the case of Ps-
leolama [sic] sp., juvenile and adult indi-
viduals, possibly juvenile males of differ-
ent sizes, appear within the same species
because there are remains of Lama sp.
The size that can be deduced for the old-
est individuals of Paleolama [sic] sp. is of
great proportions. . . . Most of these ma-
terials cannot be separated from those be-
longing to Paleolama [sic] sp. Other re-
mains of smaller size . . . would instead
belong to Lama sp. (Ntiez et al. 1983:31;
emphasis added; 1987:172)

Finally, Nunez et al. (1983:45) report that remains
of Lama sp. have been found far south in the
famed Eberhardt Cave, also known as Milodont
Cave, in the level dated to 3300 years BC.

The evidence for Argentina is slightly more
extensive. Cabrera (1931:110) reports: “Lama
glama (Linné), whose remains are also found in
the Pleistocene, as has been noted by Dr. Lépez
Aranguren.” This is supported by Marshall
(1988), who indicates there is Lama in Uquian
lands, that is, in the Late Pliocene or Early Pleis-
tocene. Meanwhile, Kraglievich (1946:327) wrote
that “the presence of camelids in the Chapad-
malan, particularly of the genus Lama, is proven,”
that is, he is referring to the end of the Pleis-
tocene. On the other hand, according to Deden-
bach Salazar (1990:81), Lépez Aranguren
(1930[b]) has reported the presence of Lama in
post-Pleistocene levels. I was unable to find this
citation, and it is evidently a mistake.
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Pascual and Odreman (1973:34) summarized
the problem and wrote:

According to Cabrera (1961:321), “In wild
state, the llama has been extinct for cen-
turies, perhaps since precolumbian times.”
According to several scholars, it was pres-
ent during the Pleistocene in Bolivia and
in the pampas region of Argentina. If we
agree with Lépez Aranguren (1930:40; the
reference is wrong, the correct one is
1930[a]:24. To it we must add 1930[b]:110,
which explains the point better) and Ca-
brera (1931:115, 1961:320) that Auchenia
ensenadensis Ameghino, 1889, is a synonym
of Lama glama, then we must admit the
presence of this species since at least the
Middle Argentinian Pleistocene (Ense-
nadan Age; see Pascual et al. 1965). Its
presence in the Upper Argentinian Pleis-
tocene was noted by Lépez Aranguren
(op. cit.) and Cabrera (1931).

The correlation of the mammal-bearing
sediments of Tarija with those of the Ar-
gentinian Pleistocene has been discussed
and is most doubtful; however, and de-
spite the presence of some noncharacter-
istic taxa, the total faunal assemblage so
far known can be correlated with that of
the Upper Argentinian Pleistocene. If this
were so, and according to Lépez Aran-
guren (op. cit.) and Cabrera (1931), Palae-
olama crequi Boule, Auquenia intermedia
Gervais, and Auquenia castelnaudi Gervais
are synonyms of Lama glama, this species
would also have been present in Bolivia
during the Upper Pleistocene.

In his more recent synthesis, Webb (1974:
174) only indicates the presence of Lama owenii
in lands from the Argentinian Lujanian (Late
Pleistocene), and Lama angustimaxila in the
Uquian (Early Pleistocene and Sub-Recent) of
Argentina and Bolivia.

In his report on the site of Los Flamencos II,
Las Encadenadas, a Buenos Aires lake in the Par-
tido of Saavedra, in the province of Buenos Aires,
Austral (1987:94) notes the presence of Lama sp.
in the structure of his Layer C. This corresponds

to the Ensenadan and the Lujanian, “which date
from the Meso and Neopleistocene,” according
to Pascual et al. (1965:190-191) (Austral 1987:
97). (For the location of the sites mentioned, see
Figure 3.3.)

3.3 Vicugna

Neveu-Lemaire and Grandidier (1911:45) report
the presence of vicufia fossil remains in Pleis-
tocene lands from southern Brazil, but I believe
that their classification of Lama minor, which as
far as I have been able to ascertain has not been
accepted by specialists, must be taken with care.
On the other hand, Simpson and Conto (1981)
report the discovery of Vicugna sp. when dis-
cussing the site of Jurna River, in the state of Acre
(on the border between Peru and Bolivia).
Cabrera (1931:116) notes the presence of
Vicugna in the Bolivian Pleistocene, which was
confirmed by Webb (1974:174) and by Marshall
et al. (1984:32), who specified that these are re-
mains found in Tarija (south of the Bolivian
Andes, at 1950 masl), in Ensenadan terrain that
belongs to the Middle Pleistocene and Sub-Re-
cent. This was confirmed by later studies (Wheel-
er 1995:277, based on MacFadden et al. 1983).
The information regarding Argentina is con-
tradictory. Gilmore (1950:451) wrote that the
vicufias arrived in the humid pampas of Buenos
Aires during the Late Pleistocene and Early
Holocene (his statements are based on studies by
Lépez Aranguren [1930a, 1930b] and Cabrera
[1931]). Using the same sources (plus a 1961
study by Cabrera) for Vicugna vicugna, Pascual
and Odreman (1973:35) wrote: “The fossil re-
mains of this genus assigned to a single living
Vicugna vicugna species, are known only in the
Upper Pleistocene of Argentina and Bolivia.”
Marshall et al. (1984:29) have a different po-
sition. It is true that while discussing the typical
fauna of the Uquian they indicate the presence of
Camelidae sensu lato, but when discussing Vicugna
vicugna, they note its association with Ensenadan
terrain (or lower Pampean) and state this is the
first time these remains have been found. In other
words, they mean the Middle Pleistocene and
Sub-Recent, or an earlier age than the other schol-
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ars. This is supported by Webb (1974:174). How-
ever, a recent review of these materials concluded
that the vicufia developed from the guanaco in the
Holocene. In fact, mtDNA studies support a di-
vergence of at least two million years between
both (Wheeler 1995:277, based on the studies of
Menegaz et al. 1989 and Stanley et al. 1994).

(For the location of the sites mentioned, see
Figure 3.3.)

3.4 Eulamaops

This extinct genus is only known in strata corre-
sponding to the Late Pleistocene of Argentina.
Specifically, it is the species E. parallelus from the
Lujanian (see Webb 1974:174-175).

3.5 Palaeolama

Pulaeolama is the biggest genus (Webb 1985:377),
and the earliest finds come from the strata of the
early North American Irvingtonian age (ca. 1.6
mya) (Webb and Stehli 1995). “The geographic
distribution of Palaeolama in North America,
thought by Webb (1974) to be restricted to Flori-
da and the Texas Gulf Coast, extends as far north
as Edisto Island, South Carolina (Roth and
Laerm 1980), and southern Missouri (Graham
1992), and as far west as southern California
(Conkling pers. com.)” (Webb and Stehli 1995:
630).

The North American dispersals to South
America are recorded first in rocks from the En-
senadan Age. Assuming these dispersals represent
“twin” events, the Ensenadan remains could
begin in, or be earlier than, 1.4 mya. This esti-
mate is consistent with the ages known for the
Ensenadan rocks and fauna (which correspond to
the Tarija Formation) and Uquian (Uquia Forma-
tion) (Marshall 1985:77).

We know that during the Pleistocene, Palae-
olama lived over a vast expanse of South America
and diversified into different species, given the
importance of its stratigraphic depth and its geo-
graphic scattering (Hoffstetter 1952:346). Be-
sides, among the genera of South American cam-
elids, it is the only one that managed to adapt to
quite different environments, such as the tropical

region, the inter-Andean corridors, and the Ar-
gentinian pampa. It was mainly a browser (Webb
and Stehli 1995:640). The other genera seem to
have been strictly limited to the temperate or cold
areas of the southern region and did not reach the
lower latitudes except at high elevations. It fol-
lows that biologically, Prlaeolama is the closest
representative to the branch that could have mi-
grated from North America through the inter-
tropical zone (Hoffstetter 1952:321-322).

Hoffstetter (1952:375) explains that “[t]he
genus Palaeolama, which recent studies had con-
sidered monotypical, actually underwent an im-
portant diversification in the enormous dispersal
area it occupied. We were forced to identify dif-
ferent species, some of which lived in the tropi-
cal area, others in the Andean corridors, and a
particular branch adapted to life on the pampas.
A specific differentiation in relation to different
geological levels is likewise observed in the An-
dean region.”

Specialists disagree on the division of this
genus, as was indicated when discussing the classi-
fication of these animals. Thus, Hoffstetter (1952:
317-320, 346) accepts six different divisions, all
South American, which he considers species.
First, we can distinguish a form from the Argen-
tinian pampas (northeast Argentina, comprising
the provinces of Buenos Aires and Santa Fe)
called P. paradoxa. Then there are three species
from the highland Andean valleys: P. weddelli
(found in Tarija, Bolivia), P. reissi (from the
Ecuadorian Andes, mainly in the area of Punin),
and P, crussa (also from the Ecuadorian Andes). Fi-
nally, there are two species that inhabited the
tropical lowlands: P. zzajor (from Lagoa Santa and
Minas Gerais, in Brazil) and P, aequatorialis (from
the Ecuadorian coast). Still according to Hoffstet-
ter (1952:317-320, 346), this assemblage seems
very homogeneous in terms of the skeletal char-
acteristics.

Webb (1974:175-176), however, does not
agree with this position and indicates in a critical
review that Hemiauchenia was originally included
by mistake in the genus Palaeolama. Webb accepts
that Hoffstetter (1952) recognizes the separation
at the species level but has not realized its more
significant importance (generic). This division af-
fects not only the status of both species but also the
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taxonomic arrangement of all Pleistocene llamas,
with the exception of the modern genus P. weddel-
li of Tarija (Bolivia), which typifies a widely dis-
persed group of species with particular character-
istics, and Hemiauchenia paradoxa, which typifies a
more ancient group of species even more widely
dispersed, also with particular characteristics.
Webb (1974:175-176) accepts Palaeolama based on
P, weddelli of Tarija, wherein he includes the species
from the Bolivian plateau, the Andean and coastal
areas of Peru and Ecuador, and the Gulf Coast and
the plains of Florida and Texas. It is because of all
this that Webb (1974:175-196) accepts only P. wed-
delli, P. aequatorialis, and P. mirifica, which is not
considered here because it is a North American
species.

I now turn to the distribution of Palaeolama
remains on the South American continent. In
Venezuela, all scholars refer to a single discovery,
that of Muaco, in the state of Falcon, close to the
Vela del Coro, made by Cruxent (see Rouse and
Cruxent 1963; there are two reports on the pale-
ontological remains, by Royo and Gémez 1960a
and 1960b), which I was unable to see. When dis-
cussing the site, Lynch (1978:476; 1983b:113)
mentions only “one camelid” and gives dates of
16,000 and 14,000 years BP (see Rouse and Crux-
ent 1963), but states there are serious questions
about its associations. This find is also mentioned
by Marshall et al. (1984:58), but without any com-
ment; however, these same scholars (1984:11) re-
port that the remains of animals introduced by
the Europeans were found in Muaco beside the
extinct fauna. I believe the find is questionable.

As Hoffstetter (1952:316) has stated, the
Ecuadorian fossil fauna, like that of all the inter-
tropical area, does not include any representative
of the genera Eulamaops, Lama, or Vicugna, which
seem to have been localized in the southern, tem-
perate, or cold part of the continent, at least to
judge by the current ecology of the last two gen-
era (see also Hoffstetter 1952:374). Pascual and
Odreman (1973:34) offer a very similar statement.

Hoftstetter (1952:371) reports the discovery
of P, reissi, claiming this “could be a descendant of
P. weddelli,” and assigns it to the Puninian of the
third glaciation. Marshall et al. (1984:49-50) are
more precise and refer to two fossil zones, both
between 2300 and 3100 masl in the Andean re-

gion. One is typified by Punin, south of the Rio-
bamba River, where Palaeolama (Protauchenia) was
found, the other is close to Quito by the Chiche
(or Chichi) River, where P. crussa was found, but
Marshall et al. indicate that this “is not the direct
ancestor of P, reissi from the Punian” and that it
belongs to the second glaciation. The authors also
report that there are several problems with dat-
ing the remains, and in any case they lie outside
the limits of the carbon 14 method. It is not clear
whether Hoffstetter (1952) and Marshall et al.
(1984) are referring to the same find or not. Webb
(1974:177) apparently disagreed with the classifi-
cation of Marshall et al. (1984), because when dis-
cussing the remains found along the Chiche
River, close to Quito, he classified them as P, wed-
delli.

On the Ecuadorian coast, all scholars appar-
ently refer to one find, that of La Carolina (in
southwestern Ecuador, north of the Santa Elena
peninsula). Lemon and Churcher (1961:429)
classify it as Palaeolama and ascribe it to the Upper
Pleistocene. Webb (1974:181) agrees with the
date and says it is P. aequatorialis, whereas Mar-
shall et al. (1984:50) only say Pulaeolama (Astylo-
lama), but in regard to the date they say it is “ap-
parently Pleistocene.”

Several discoveries were made in Peru that
must be discussed. The first was in the vicinity of
Talara, in the far north (Department of Piura).
Marshall et al. (1984:54) note that this is Palaeola-
ma (Astylolama) and ascribe it to the Lujanian. On
the basis of data in Bryan (1973), Marshall et al.
give it two radiocarbon dates, of 13,616 and 14,418
years. These are the studies made by Lemon and
Churcher (1961:429; see also Richardson III
1978:282). Webb (1974:182) is far more specific
about the classification of the remains because he
ascribes them to P, aequatorialis, and as for their age
he gives the Late Pleistocene [?].

The remains of Palaecolama from the Pampa
de los Fésiles in the Cupisnique area, north of the
Chicama River Valley (in the Department of La
Libertad), were identified by Hoffstetter (Mar-
shall et al. 1984:54; Chauchat 1987:23, 1988:58).
Claude Chauchat found the remains on the sur-
face in 1972, hundreds of meters east of the
Piedra Escrita site, among the sand dunes of the
great sandy ground of Cupisnique, at the exit
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from the ravine of the same name. These remains
were left in place. Frédéric Engel later passed
through the site at an unknown date and proceed-
ed to collect the bones and excavate, but without
any scientific methodology. This was verified by
Chauchat and Hoffstetter, who visited the site in
1975. Engel later allowed Hoffstetter to prepare
casts of the bones, which are in the Musée Na-
tional d’Histoire Naturelle of Paris. Engel re-
ported that he had ground up the bones and sent
them to Japan to be dated, but the laboratories
replied that this was impossible, because the
bones did not have enough collagen. It was thus
believed that the primary evidence for the Cupis-
nique Prlaeolarma had been destroyed. However,
in May 1994, Claude Chauchat and the author
verified that the Museo de la Nacién in Lima ex-
hibited in its paleontology section a “hind leg of
Palaeolama sp.” from El Zorro in the Cupisnique
Ravine. It was also stated that the corresponding
date was “Pleistocene-Holocene, 9000 years,”
and that the bones belonged to the collections of
the Museo de Antropologia y Agricultura Pre-
colombina of the Universidad Nacional Agraria,
La Molina, in Lima (Catalogue No. V. 6178). Ac-
cording to Chauchat (pers. commun., 1 June
1994), the site is the one he discovered. The spec-
imen is actually a hind leg comprising the basi-
podium, metapodium, and acropodium. Christian
de Muizon (pers. commun., 28 June 1994), who
prepared the casts that are in Paris, had seen the
piece on exhibition, and apparently it was not the
same bone shown to Hoffstetter. This would
mean that Engel found more bones than he ini-
tially reported, or that he later returned to the site
and obtained more samples.

In Chauchat’s opinion, Palaeolama is not too
common among the fossils in this area. Ubbe-
lohde-Doering found some bones whose where-
abouts are unknown (Claude Chauchat, letter of
24 June 1993). I cannot date these remains, but
mastodon bones from the same area have an age
of 15,000 years BP, horse bones 25,000 years BP,
and Scelidodon 16,000 years BP (Claude Chau-
chat, letters of 19 September 1992 and 24 Febru-
ary 1993; see also Collina-Girard etal. 1991, who,
however, are mistaken in saying it is a Scelidotheri-
um [p. 127]). It is most likely that the aforemen-
tioned Palaeolama remains fall within this range.

A detailed analysis is needed to remove all
doubts about the discoveries made in the Peru-
vian highlands. Marshall et al. (1984:55) thus
mention that Palaeolama was found at Pikimachay
(in the Department of Ayacucho) in association
with early man, and quote MacNeish, Berger et
al. (1970), MacNeish, Nelken-Terner et al.
(1970), and MacNeish (1971). Although it is true
that after the citations, the authors “note that the
occurrence of Palaeolama is not confirmed, and
that various generic names are used in a broad
sense,” I find their critique of the research team
that worked in Ayacucho far too generous. I be-
lieve that thus far there is no evidence for the re-
mains mentioned. Let us turn to the sources.

MacNeish, Berger et al. (1970:976) discuss
the Ayacucho Complex and the extinct fauna and
write: “The other identified bone was a small
fragment of a large mandible, most assuredly in
the Camelidae and probably paleollama [sic], but
again Hoffstetter warned of taxomomic problems”
(emphasis added). The study by MacNeish,
Nelken-Terner et al. (1970) describes the finds
made in Pikimachay Cave, and they refer first to
Zone j (to which they give an age of 14,100 years
BC), superficially discussing the bones of the ex-
tinct fauna, stating that “there were some the size
of a camel or horse” (1970:13). There are two en-
tries for Zone h. In one case they say: “bones of
paleo-llama [sic]” and give it an age of 12,200
years BC (1970:14-15). They then refer once
more to Zone h and mention “paleo-llama” [sic]
(1970:33).

MacNeish (1971) analyzed the subject once
more. He mentions Zone j when discussing the
discoveries made at Pikimachay, to which he now
gives a radiocarbon date of 19,600 years, and says
there was “perhaps an ancestral species of horse
or camel” (1971:40). When describing Zone h
(which for him has an age of 14,150 radiocarbon
years) he says there was “[a] kind of ancestral
camel” (1971:42). When dealing with the subject
of the Ayacucho Complex in Pikimachay Cave,
MacNeish et al. (1975) once more mention many
remains of extinct fauna, including “six llama
bones” (1975:15), while the summary only says
“camelids” (1975:75).

It is important to note that these reports are
all extremely vague and raise serious doubts
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about the archaeological context. Even more sig-
nificantly, there is no mention of Palaeolama in
two of the three volumes of the final report of the
Ayacucho Project thus far published (see Mac-
Neish et al. 1983a, 1983b), which are the ones
that could have included this information. On the
basis of what has so far been presented, I believe
the Ayacucho data should not be used without a
careful analysis of the sources, as has unfortu-
nately happened (e.g., Lanning 1970:90), until a
detailed paleontological report of the findings is
published.

Finally, I would like to note that when refer-
ring to the Peruvian Andes, Webb (1974:177)
states there are Palaeolama weddelli corresponding
to the Late Pleistocene. I do not know what site
he means.

For Chile, Casamiquela and Dillehay (1989:
207) wrote: “The bones of paleo-lama [sic] have
been found at several paleontological sites in cen-
tral Chile (Casamiquela 1969). Primarily a steppe
or tundra-grassland adapted animal, the camelid
is known to occasionally extend its zoogeograph-
ic range into the deciduous forests near open en-
vironments, the case in the past and today on the
Isla de Tierra del Fuego.” It seems, however, that
Pulaeolama is not common in Chilean archaeolog-
ical sites, even though remains ascribed to Lama
major [sic] or giant guanaco were identified in
central Chile (in the Chacabuco zone: Fuenzali-
da 1936; Nuiiez et al. 1983:44). Nuifiez et al. be-
lieve the area of Quereo (to which I refer later)
was optimal for these animals, to judge from the
data available for this site and neighboring lands.
Without going into more detail, Marshall et al.
(1984:44-45) state there is Palaeolama in Chilean
Pleistocene strata.

So it is that Lanning (1970:102) discusses the
Tagua Tagua site in the Cachapoal River Valley,
in the province of O’Higgins, and notes the pres-
ence of Palaeolarma with an age of 11,380 radio-
carbon years. However, it should be noted that
the only source given by Lanning is Montané
(1968), where the date really appears, as well as
the discovery of extinct animals, but Palaeolama
does not figure among them. I do not know
whether Lanning found later data.

In the locality of Quereo (close to Los Vilos),
Nuifez et al. (1983:31) found remains of Palaeo-

lama sp. in the strata they call Quereo 1 that range
between 25,000 and 22,500 years BP. There are
young and adult individuals, possibly young males
of different sizes. “The height deducible for the
biggest Paleolama sp. [sic] individuals is of great
size, somewhat bigger than the specimen housed
in the Museo de la [sic] Plata (Argentina).”
Camelids make up 5.63% of the animal remains
in layer Quereo 1; “the high frequency of came-
lids characterizes this level, in agreement with a
dispersal area of Paleolama sp. [sic], [which was]
included in this layer to the range of species hunt-
ed” (Nunez et al. 1983:36).

Nufez et al. state that Palaeolama is “[n]ot
common in archaeological contexts, though it was
previously identified in the Central Chile basin
(e.g. at Chacabuco) as Lama Major [sic] or giant
South American guanaco (Fuenzalida op. cit.
[1936]). It seems that its environment in the re-
gion of Quereo was optimal, to judge by its sig-
nificant record in level I and in the land around
Graben (eastern dunes)” (Nuiiez et al. 1983:44).
This was later confirmed, and the authors repeat-
ed that “paleolama [sic] and extinct megafauna
might have been hunted and butchered in situ”
(Nunez et al. 1987:167).

"To avoid any confusion over the chronology, it
is worth adding a comment made by these same
scholars (Nufiez et al. 1987:170, 172). Regarding
Quereo and Tagua Tagua, they wrote:

The aforementioned sites hold evidence
that shows there might have been occu-
pations prior to the eleventh millennium
BP. Actually, the remains of Pleistocene
fauna with traces of human activity com-
patible with the hunt of at least a horse
and paleolama [sic] . . . were found in the
Quereo I level (Nufiez et al. 1983). Itis a
record of broken bone fragments, bone
artifacts occasionally percussed, bones
with cut marks. . .. Two radiocarbon dates
of associated wood from this level gave
dates of 11,600 = 190 and 11,400 = 145
years BP. These dates are considered
wrong because they are synchronous with
the upper level (Quereo II), distant 1.30
m from differentiated sediments. They
can be taken as dates rejuvenated due to
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contamination with subterranean waters.
In fact, Level I is obviously earlier be-
cause of its stratigraphic position. Be-
cause of its correlation with the Tagua
Tagua site, it is tentatively posited that
this level corresponds to the Laufen in-
terstadial (Middle Wiirm), which is be-
tween 25,000 and 22,000 years BP. Level
Quereo I presents remains of big herbi-
vores with their smaller predators . . . Ps-
leolama sp. [sic].

A date of 11,100 + 150 years BP was given to level
Quereo II, in association with Lama sp.

Dillehay found remains of Palaeolama at
Monteverde, in the province of Llanquihue, 35
km west of Puerto Montt and at only 50 masl
(Casamiquela and Dillehay 1989:207). This is just
one Puleo-lama [sic] bone and is, according to the
authors, the first paleocamelid found in the
forested areas of south-central Chile. Casami-
quela and Dillehay explain that “[a]lthough it is
possible that this animal was adapted to forest en-
vironments in the late Pleistocene period, today
this ungulate can only be found on the eastern
side of the Andean mountains in the open, arid
environment of the Argentine and Chilean Patag-
onia, and in the open drier desert and puna grass-
land of northern Chile, northern Argentina, Peru,
and Bolivia.”

Lanning (1970:102) reports the presence of
Pulaeolama in the context called Magallanes I in
Fell’s Cave, with an age of 11,000 years BP. Re-
markably enough, however, the report by Bird
does not mention Palaeolama at all, nor was it
found by the other researchers who worked there
later (see Bird and Bird 1988:134-187; Markgraf
1988:197-201).

Speaking of Brazil, Marshall et al. (1984:41,
Fig. 8) certify the presence of Palaeolama in stra-
ta which might be “Holocene and earlier than the
late Pleistocene,” without indicating the location
of the finds. Lynch (1990a:19, 1990b:154) men-
tions the remains in the Toca da Esperanca Cave
in the state of Bahia, where a camelid of uncer-
tain age was found, allegedly dating to the Mid-
dle Pleistocene. This is in fact one of the studies
by Lumley et al. (1988), which has been strongly
criticized (see Lavallée 1989).

When discussing Brazil, Marshall et al. (1984:
43) wrote:

A fact of geochronological importance in
South America, when using land mam-
mals as time indicators, is the differential
survival of certain genera in different
areas. Scelidodon, Tetrastylus and Palaeo-
lama (?), apparently long gone from tem-
perate Argentina, were living up to the
beginning of the Holocene in tropical
Brazil, and other subtropical and tropical
areas of South America.

For Bolivia we have Webb’s (1974:177) data,
which mention the presence of Palaeolama wed-
delli in the “probable” Middle Pleistocene of Tar-
ija, in the southern Bolivian Andes, at 1950 masl,
although Webb adds that it is often given an age
belonging to the Early Pleistocene. Marshall et
al. (1984:33) also refer to these remains, but make
a comment that is worth repeating. They wrote:
“Most recently Webb (1974:176) proposed an
Ensenadan Age for the Tarija fauna on the basis
of [the] stage of evolution of the Palaeolama and
Lama species. However, there are several species
of Palaeolama from this fauna (Hoffstetter, un-
published material in the MINHN, Paris), some
of which are poorly known” (Marshall et al. 1984:
33). In addition, they note that according to the
calibration made by Macfadden et al. (1983), the
Tarija formation extends between 1.0 and 0.7
mya, perhaps less. They specifically place the
fauna of Tarija in the Ensenadan, but indicate
that some fossils from this locality might be more
recent.

Marshall et al. (1984:34-35) also note that
Palaeolama remains were found at Nuapua (in the
Department of Chuquisaca of southeast Bolivia),
in contexts called Nuapua 1 and 2. Nuapua 1 cor-
responds to the lowest stratum, which probably is
of Lujanian age, but it might include a part of the
late Ensenadan, while Nuapua 2 is a Holocene
layer where there are associations with humans.

Marshall et al. (1984:51) report the presence
of Palaeolama s.]. (which includes Hemiauchenia)
in Paraguay, and make the following comment
(1984:52): “It is unfortunately impossible to
know whether the Palaeolama from Paraguay . . .
is related to P. major (Brazil and the Bolivian
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Chaco) or to Hemiauchenia paradoxa (Argentina);
the latter species is characterized by its elongat-
ed metapodials, which indicate an adaptation to
an open environment (Webb 1974).” These same
scholars (Marshall et al. 1984:56) claim that there
is Palaeolama in the Pleistocene deposits of
Uruguay, but do not give more data on the dis-
covery (or discoveries).

Finally, we know from Marshall (1988:383)
that Pulaeolama was also found in Argentina, in
rocks from the Late Uquian (the Late Pleis-
tocene—Early Pleistocene), and that it originally
and definitely came from the north. (For the lo-
cation of the sites mentioned, see Figure 3.3.)

3.6 Hemiauchenia

Hemiauchenia (= Tanupolama), a long-legged fos-
sil llama, is known in the semi-dry, temperate
areas that extend from the North American West
(including Mexico) to Argentina (Webb 1974:
197). In North America it is the most common
genus, with a wide dispersal over the continent,
particularly in California (Webb and Stehli 1995:
633). It is found in the strata belonging to the
Upper Miocene and Pliocene; then it extended to
Middle America (Dalquest and Mooser 1980;
Montellano 1989) and spread to South America
in the Early Pleistocene. In the Andes, the stock
became differentiated, so that Palaeolamma and
Lama appeared as distinct genera in the Middle
Pleistocene land of Tarija (in Bolivia), with quite
clear differences. Palaeolama spread into the Gulf
Coast region and coexisted in Florida with Hesmzi-
auchenia. These major genera of llama finally be-
came extinct on both continents (Webb 1974:
213). Webb and Stehli (1995:637) restated the
problem in terms of the discoveries made at the
Leisey Shell Pitin Florida. They wrote: “The fact
that Hemiauchenia and Palaeolama were already
distinct by the early Irvingtonian in Florida sug-
gests that they emigrated from North America to
South America as separate taxa. On the other
hand . . . this question remains open until a sister
group for Palaeolama has been clearly identified.”
Only the H. paradoxa and H. major forms are
known in South America; the rest are from North
America.

H. major has been found in the Late Pleis-
tocene strata in the caves of Lagoa Santa (Minas
Gerais), in Brazil, and H. paradoxa in the Lujan-
ian and Chapadmalan deposits of Argentina, in
the Early and Late Pleistocene (Webb 1974:198—
199).

It is worth noting that these animals were
mixed feeders (Webb and Stehli 1995:640). (For
the location of the sites mentioned, see Figure
33)

3.7 ALPACA (Lama pacos)

Relying on Lépez Aranguren (1930[a and b]) and
Cabrera (1931), but with some reservations,
Gilmore (1950:441-442) indicates that these an-
imals were in the humid pampas of Argentina,
close to Buenos Aires, in the Late Pleistocene and
Early Holocene. Lopez Aranguren (1930b:123)
specifically notes: “As for Lama pacos, we only
know of post-Pampean remains, and we are cur-
rently unable to state whether it was a more mod-
ern immigrant or a form derived from Auchenia
gracilis.” Pascual and Odreman (1973:35) add that
“[a]ccording to Cabrera (1961:11, 323), ‘its extinc-
tion as a wild species must have been prior to that
of the llama. . . . Its fossil remains (“Auchenia lu-
janensis,” Ameghino 1889) are found in Argentina
in the Upper Pleistocene of the Pampas region;
besides this reference, its remains are unknown in
a fossil state in other, older sediments of the pam-
pas, or in any other sediments of geologic antiq-
uity in the rest of the continent.” These remains
were apparently not considered either by Mar-
shall (1985, 1988) or Marshall et al. (1984), or by
Webb (1974).

3.8 GUANACO (Lama guanicoe)

I was able to find very little information on this
animal as a fossil. Gilmore (1950:447) reports re-
mains in Colombia from the Late Pleistocene and
Early Holocene, but the only proof presented is
the fact that there is a place known as Paramo de
Guanaco. Gilmore (1950:447) also notes the
presence of guanaco in some parts of Paraguay
during the Late Pleistocene and Early Holocene,
but without giving much evidence.
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Gilmore (1950:447) also reports the presence
of this animal in Late Pleistocene and Early Holo-
cene times in northern Argentina, while according
to Dedenbach Salazar (1990:81), Lopez Aranguren
(1930[a and b)) also notes it, but for post-Pleis-
tocene times. The information in Dedenbach
Salazar (1990:81) is in this case wrong. Lopez
Aranguren (1930b:106) wrote: “In the collections
of the Museo of La Plata I was able to examine a
great number of mandibles belonging to this
species [she means Lama guanicoe guanicoe], which
come from the Argentinian Pleistocene.” Further
on she specifies that Lama guanicoe Lonnbergi “is
none other than a big-sized guanaco of Santa
Cruz” (Lépez Aranguren 1930b:109). Pascual and
Odreman (1973:35) wrote in this regard: “So far,
its fossil remains have only been recorded for the
Argentinian Pleistocene (Cabrera 1931).”

Recent newspaper reports tell of the discov-
ery of fossil guanaco remains in Toca de Boa Vista,
north of the state of Bahia, in northern Brazil,
which are 10,000 years old (Anonymous 1993:
B1). The information should be taken with reser-
vations.

In the case of Chile, Nufiez et al. (1983:44)
report that

[iln Quereo there are scant remains of
this species [they mean fossil Lama guani-
coe], and its forms recall those of living
camelids. Its absence at archaeological
sites is striking, insofar as the remains are
present in paleontological deposits of the
Argentinian Pleistocene. On the other
hand, its association and contemporane-
ity with the remains of non-fossil guana-
cos recovered at early sites such as Los
"Toldos, Fell’s Cave, and Pomsonby is not
clear. Their presence in central Chile had
already been posited, together with a se-
ries of Pleistocene forms: mastodons,
horses, deer, edentates, and carnivores at
a depth of 4-7 m in a detritus deposit lo-
cated in the Chacabuco hacienda (Fuen-
zalida 1936).

I have not found any reference to this point ei-
ther in Marshall (1985), in Marshall et al. (1984),
or in Webb (1974). (For the location of the sites
mentioned, see Figure 3.3.)

3.9 EcoLOGICAL CHANGES

"To understand this great faunal movement, a clear
idea of the ecological changes that took place over
time is essential. In this case the Pleistocene and
the Holocene are key, as are the changes in the
climate and the flora along the valleys and the
pdramo-puna, as well as the part played by the nat-
ural barriers created by the last glaciation (and by
all glaciations in general), which prevented or at
least hindered and affected the movements of
fauna. I am not able to carry out an analysis of this
kind. Instead, I want to present some useful point-
ers that could help nonspecialists. Interested
readers will find a summary in Simpson (1971).

The formation of the savanna is one of the
most important problems that must be under-
stood; its explanation has shed new light not just
on faunal but on human movements as well (see
Bonavia 1982a:64 and passim). Marshall (1988:
384) provides an excellent synthesis, which I shall
try to summarize here.

All “walkers” that have been preserved as fos-
sils represent taxa that were apparently tolerant of,
or were specifically adapted to, the savanna ecosys-
tem. This indicates that there must have been a
continuous corridor along the American tropics,
or at least a mosaic of open habitats, as indicated
by Webb’s studies (1978, 1985). The history of the
savanna habitat has been studied in detail by Raven
and Axelrod (1975) and Webb (1977, 1978). We
therefore know that lowland areas in tropical lat-
itudes remained cool and dry when the glaciers ad-
vanced in temperate regions and highland tropi-
cal areas, thus causing a shrinking of the wet
tropical forest habitats, giving rise to island-like
refuges and to the expansion of the drier savanna
(Hafter 1974; Van der Hammen 1974). The oppo-
site happened when the glaciers retreated. Sever-
al marine regressions took place in the Caribbean
area during times of glacier advance, and this cre-
ated optimal ecological advantages for the recip-
rocal dispersion of savanna biota between the
Americas (Cronin 1981). This phenomenon has
been documented for the period between 3.2 and
1.4 mya, and coincides approximately with the fos-
sil remains. The distribution of the savannas con-
sisted of separate habitats when the glaciers re-
treated, but in times of glacier advance the
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savannas united along a corridor that ran along the
eastern side of the Andes—what Webb (1978) calls
the “High Road” or “Andean Route.” This corri-
dor gave rise to a north-south road that enabled
the dispersal of the savanna biota in South Amer-
ica. The corridor continued along the Panama
land bridge up to the southern part of the United
States, and extended eastward into Florida. This
happened at a time of glacier advance that caused
a fall in the sea level of some 50 m, so that the cor-
ridor widened. Thus, when the glaciers advanced,
the savanna habitat in the southern United States
and the southern part of South America were mu-
tually accessible. The last savanna corridor ap-
peared between 12,000 and 10,000 years BP
(Bradbury 1982; Markgraf and Bradbury 1982).

In the specific case of Peru, we know from
Campbell’s studies (1973:5108; textual citation
reproduced by Richardson III 1978:282) that
“[t]he coast of northern Peru where the Talara Tar
Seeps are located is desert today. . . . The paleo-
avifauna indicates that during the Wisconsin
glaciation northwestern Peru was a savanna
woodland or a savanna with extensive riparian
forests. During the summer months, regular
heavy monsoon rains occurred, followed by a
winter dry season with continuous cloud cover
similar to the present season.” We can assume that
this type of ecology could have exerted its influ-
ence as far as the northern part of the Depart-
ment of La Libertad, and this could explain the
aforementioned discoveries of fossils.

Glaciers are known to have played a crucial
role in this process, but they represent a dynamic
phenomenon. Thanks to studies by Wright (1980:
253,1983), we know that most of the modern gla-
ciers in the central Peruvian Andes are restricted
to altitudes above 5000 masl, or at a slightly lower
elevation on the western side. In fact, the glaciers
were particularly big in the Western Cordillera be-
cause the mountains are higher and gather more
humidity. The traces left in this area by the gla-
ciers show that the ice of the Pleistocene climbed
up most of the mountains and extended below
4000 masl in some Andean valleys. Wright (1980:
255) believes the snowline came down from 4600
m to 4300 m in the Western Cordillera during the
Ice Age. The modern snowline came down from
4900 m to 4800 m, so the depression in the snow-

line increased from 300 m in the west to 500 m in
the east. The larger size of the ancient glaciers pre-
supposes a most significant climatic and vegeta-
tional change in that interval.

We know that in Peru’s central highlands
there were two marked cold oscillations around
the end of the Pleistocene, one between 18,000
and 16,000 BC, the other around 11,000 BC. The
optimum climaticum happened in the Andes at
approximately 9500 BC. Meanwhile, in the Vil-
canota Cordillera, the glaciers reached their cli-
max in 26,000-12,000 BC, with two subsequent
advances, one in 10,000 BC, the other in 9000
BC. It was from this last date that the snowline
more or less reached its present level or slightly
below (see Bonavia 1991:40).

The abovementioned increase in the size of
the glaciers

produced the descent of the glacier
tongues some hundreds of meters to an
altitude that lies below the present limits;
the humid mountains were then covered
by an icecap at more than 4000 masl. Lo-
cally, the lower limit of the glaciers can
descend even more to the level of the
great peaks (predominance effect), but
just as well in the humid mountains: so it
was that recent glaciers (the last Quater-
nary cold wave) came down to 3100 m
NE of the Bogota savanna, in the lower
part of the peaks, and climaxed around
3600-3700 masl. The fainter contours of
an older glaciation are found at 2900
masl. The lower limit of Quaternary
glaciations rises in the dry Andes. ... The
decrease in the size of the glaciers, and the
expansion of cold and humid surfaces,
limited the use of the high mountains
even for the hunters. Meanwhile, valleys
and inter-montane Andean basins and
deep valleys which are at present relative-
ly dry and in a sheltered position, and
whose height ranges between 1500 and
3400 masl, were warm. The humidity due
to rainfall and to springs fed by mountain
waters was better distributed both in
space and time, and vegetation was far
denser than it is at present, with the cor-
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responding fauna. These basins were the
tavored sectors for hunters and gatherers.

During the phases of glacial regression,
warming was accompanied by the reestab-
lishment of the rhythm of rainfall between
the seasons. This was characterized by the
conquest of recent moraines by herba-
ceous vegetation; the colonization of pro-
glacial accumulations by a hydrophilous
vegetation, and of debris cones by trees
(Polylepis). Andean grasses and sparse plan-
tations were grazed by herds of guanaco
and deer. For hunters, these were favor-
able sites. The vast expanses of the “puna”
allowed for rapid movement. Occupation
was instead limited to some privileged
biotypes in the dry basins around ponds,
and vegetation became ever more xero-

phytic. (Dollfus and Lavallée 1973:80-81)

A similar picture at a local level has been
drawn by Lavallée and Julien (1980-1981:100),
who specifically refer to the Junin area. They ex-
plain that herds of animals used the high-altitude
regions once the Quaternary glaciers retreated. In
the terminal times of the Pleistocene, the big,
cold, and humid expanses were free of ice and
were once again covered with herbaceous vegeta-
tion, where animals began to proliferate at an un-
known date, perhaps before 9000 BC.

A similar phenomenon took place in the
southern part of the continent, with only the al-
titudinal limits varying. Thus, in the punas of Ata-
cama it seems that the snows came down farther
than they do at present, between 700 and 1200
masl; their current limit lies between 5500 and
6000 masl. This must have occurred at the time
of the maximum expansion of the glaciers, but no
dates are available (Yacobaccio 1986:2). The gla-
ciers in this area reached the present limits
around 8000 BC (Markgraf and Bradbury 1982).

Markgraf (1988) discusses the temperature
rise that occurred before 8000 BC in the south-
ern part of South America, and how the decrease
in grasslands affected the megafauna, that is, the
big herbivores. She notes that “[o]nly the guana-
co, apparently less specialized in its forage re-
quirements, managed to survive these problemat-

ic times, even though its numbers were greatly re-
duced at first (Bird 1938)” (Markgraf 1988:201).
When discussing the fact that precipitation in-
creased after 6500 BC, Markgraf states that this
could have sufficed for the guanaco population to
grow, as well as for the hunters (Markgraf 1988:
201).

Markgraf (1988:200-201) also analyzed the
terminal phase of the last glaciation in Tierra del
Fuego and Patagonia, and explains that before
9000 BC, the dominant vegetation in South
America was a treeless and herbaceous steppe be-
tween 50° and 54° S latitude. It was in general
colder than in any part of present-day Patagonia.
The xeric steppe appeared in 8000-9000 BC, thus
suggesting a rise in temperature and a heightened
lack of humidity. This lasted until 6500 BC, when
the woodland expanded, thus implying an in-
crease in rainfall and a thermal gradient similar to
the present-day one in these areas. These condi-
tions have apparently lasted until the present.
There are some signs that in the Early Holocene,
between 6500 and 4000 BC, there was more hu-
midity and warmth than in the Recent Holocene
(i.e., between 4000 BC and AD 1000). This se-
quence was interrupted by certain arid periods

between 4000 and 3000 BC, and AD 1000.

3.10 GENERAL CONSIDERATIONS

In conclusion, we can note that despite its geo-
graphic and ecological diversity, the southern An-
dean region has a native fauna that is not essen-
tially different from and only slightly more varied
than that of the altiplano, even though this is a
relatively uniform life zone. The recent habitats
of the mammals were established in the last ice
age. The centripetal fauna included marsupials
and edentates from the oldest strata, caviomorphs
from the middle strata, and camelids from the
most recent strata. They might have been derived
from Patagonia east of the Andes, which, it seems,
was never covered by ice during the Pleistocene
(Hershkovitz 1969:59).

In 1931, Cabrera prepared a synthesis in
which he tried to draw some general conclusions
on the problems of the Argentinian camelids. I
find it useful to cite some of his ideas because
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these are still relevant and can be generalized,
even with the passage of time. Cabrera (1931:89)
stated that Lopez Aranguren had reviewed the
fossil camelids of Argentina a year earlier, in 1930,
and had drawn two conclusions: “1. That the four
forms of this group currently alive are also found
in fossil state, which seems to prove their specif-
ic difference, and 2, that the number of fossil
species is far less than has been so far accepted.”
Cabrera insists that although in that same year,
Rusconi (1930b) used different criteria and tried
to separate the forms Lépez Aranguren consid-
ered synonyms, “the group systematics, as far as
the extinct forms are concerned, must still be cor-
rected in a restrictive sense, i.e. that the number
of valid forms is even less than what Dr. Lépez
Aranguren admits.” This follows from, and is con-

firmed by reading, Webb’s study (1974).

NOTES

Christian de Muizon assisted the author with the gener-
al topic of paleontology, and discussed with him the pos-
sible explanations of the origin of wild South American
camelids. He prepared Figures 3.1 and 3.2.

I must draw attention to the fact that in a recent and
widely read publication, Torres (1992a:32) states that
camelids originated in the Pliocene, which is wrong.

In Franklin (1982:462) we read “Bolivian Channel,” but
this clearly is a mistake for Bolivar Channel.

By passive migrants I mean those animals that did not
enter the South American continent by their own means
but instead were transported by natural means, such as
on tree trunks or the remains of drifting vegetation.

I have to point out that Sumar also discussed this sub-
ject but actually plagiarized Kent’s study, which does not
even appear in Sumar’s bibliography. To prove this con-
tention, all one need do is compare the paragraph from
Kent (1987:171) I have transcribed and that appears in
the article by Sumar (1992:82).



his chapter reviews the available archaeo-

logical data on camelids, following two
guiding principles. The first is a chronological
one, beginning with the earliest preceramic re-
mains and ending with the Inca. Then, within
each epoch the materials are divided into subcat-
egories, with those from the highlands discussed
first, then those from the coast, and finally those
from the ceja de selva,! if any.

4.1 PROBLEMS IN IDENTIFYING
DOMESTICATED CAMELIDS

Before beginning, it is worth pointing out some-
thing that scholars know but the general public
does not—the problems identifying camelid
bones. First, there are problems in distinguishing
wild camelids from domestic ones; second—and
this is a major problem—it is still archaeological-
ly impossible to clearly distinguish the four
species on the basis of their bones, particularly
llama, alpaca, and guanaco bones (see Pollard and
Drew 1975:296; Franklin 1982:467; Stahl 1988:
357). As Novoa and Wheeler (1984:123) have
pointed out, there are very few osteological traits
that can be used to identify camelid bones at the
species level. Osteometric analyses have therefore
been limited to the family, and do not reveal the
process of domestication. There is a decrease in
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size from llama to guanaco to alpaca to vicuiia,
and this characteristic was used “with success” by
Wing (1977[a]). (Readers who want to expand
their knowledge of the osteological traits of South
American camelids can read Pacheco Torres et al.
1986 and FUCASUD 1994, 1995, 1996.)

Wing has tackled this problem and has prob-
ably had the most success so far. Regarding
camelids, Wing wrote that “[t]hese are highly
variable animals, difficult to distinguish on the
basis of fragmentary osteological remains, and
have therefore been identified only to the famil-
ial level” (Wing 1980:150). Using contemporary
camelid bones, Wing managed to divide archae-
ological camelids into different size groups on the
basis of multiple variables. One group includes
the bigger camelids, the guanaco and the llama,
and the other has the smaller ones, the alpaca and
the vicufia (Wing 1972, 1977a,1977b). This group-
ing by size was adopted by Hesse (1982a), with
some simplifications.

Wheeler (1982b) in turn tried to use tooth
eruption and tooth wear to establish differences
between members of the Camelidae group. In her
method, the morphology of the incisors plays a
crucial role, “since few, if any, species-specific,
post-cranial skeletal characters have been estab-
lished for the South American camelids (Wing
1972, 1977[a]; Wheeler Pires-Ferreira, Pires-Fe-
rreira, and Kaulicke 1976; Hesse 1982a[b]; Miller
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1979)” (Wheeler 1984a:401; see also Wheeler
1995:281).

For obvious reasons, this is not the place to
go into detail on the dental traits of the Cameli-
dae. Interested readers will find a description in
Wheeler 1982b. Here only the characteristics of
the incisors are considered. Wheeler (1982b:
12-13) believes her results are valid for all lam-
oids, because she was unable to find a significant
difference among the three animals she studied—
llamas, alpacas, and the alpaca-vicuiia hybrids.
Llamas and guanacos have spatulate (spoonlike)
incisors, with enamel covering all the surface of
the crown (on the lingual and labial aspects), and
have a different root structure. In contrast, vicufia
incisors are rootless and not spatulate, almost
square in cross section, and have enamel only on
the labial surface.

The alpaca, in turn, has incisors with traits
that fall between those mentioned. They are not
spatulate, the cross-section is more rectangular
than square, the enamel is the same as that of the
vicufia, and the root structure is the same as that
of llamas and guanacos (Wheeler 1982b:12-13).
According to Wheeler (1984a:401), “[t]his differ-
ence is clear-cut and unmistakable, so there is no
possibility of erroneous identification in samples
from the earliest occupation levels where there is
no evidence for the presence of domestic forms.”

Shimada and Shimada (1985:18) noted that
Wheeler (1982[b]) believes different camelids can
be identified by the shape of their incisors, but
Kent (1982[a] and personal communication to
the authors, 1984) shows that this is not always
possible. After studying 100 alpaca mandibles,
Kent in fact stated he found several that did not
have the traits of the “alpaca incisors” described
by Wheeler. Shimada and Shimada then made the
following observations regarding their studies in
Lambayeque, which will be mentioned in due
time: “All the camelid incisors examined from
sites in the Lambayeque region have been of the
llama/guanaco type, according to the Wheeler
classification system. However, well-preserved
incisors that allow confident assignment are in-
frequent and we cannot eliminate the possibility
of alpaca herding and breeding on the coast.” Al-
though llamas and guanacos cannot be distin-
guished osteologically, Shimada and Shimada

seem to suggest that these are llamas (Shimada
and Shimada 1985:18). I discuss this subject in
more depth when dealing with the discovery of
camelids in the Lambayeque area. This qualifica-
tion is necessary because the method is apparent-
ly not completely reliable.

I would like to draw the attention of special-
ists to a study by Herre (1953) that has gone un-
noticed. Herre shows that the mastoid sinuses
(tympanic bullae) of wild and domestic South
American Tylopoda play an important role in
providing support for the lower jaw, and keep the
hyoid bone in place. This explains the particular
shape of the mastoid sinuses. The domestic forms
of the Lama sp. exhibit an important change in
the mesotympanal area. The anulus tympanicus
changes its form and position, and the width of
the external auditory meatus becomes irregular.
These modifications in the animal indicate a
functional diminution of the auditory apparatus.
These morphological changes are not considered
primary changes in the sense organs, but they
must be compared to what Vau (1936) wrote
about dogs. A modification in the anulus tympan-
icus takes place after domestication, as can be
seen when a ram is compared with domestic
sheep. This anatomical feature, were it detected
in archaeological remains, would complement the
other evidence and possibly help confirm or re-
ject the domestic condition of the animals.

4.2 THE PRECERAMIC PERIOD
(ca. 1800/1500 BC)

Before reviewing the discovery of camelids at var-
ious archaeological sites, it is worth making a gen-
eral statement. Franklin (1982:466) stated that
“[w]hen early man, a hunter and gatherer, arrived
in South America about 10,000 to 20,000 years
ago, a number of camelids were there for his use,
including Paleolama, Hemiauchenia, Lama, and
Vicugna”? This statement is generally correct,
because the extinct animals were already living in
the South American continent when the first hu-
mans arrived. As proof of this statement, in some
sites there are clear associations that show co-oc-
currence. However, these associations are not
common, and it would seem that they are more
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frequent in some geographic areas than others.
Statements of this kind should be used with cau-
tion and with due awareness of exactly what is
being said. On the other hand, we should not take
the opposite position, or forget the presence of
extinct animals, and state that “[w]hen humans
first entered the Andes, they discovered and hunt-
ed two native wild members of the camelid fam-
ily, the guanaco (Lama glama guanicoe) and the
vicuna (Vicugna vicugna)” (Flannery et al. 1989:
89).

4.2.1 The Highlands

I will first review the high-altitude sites on the
puna, and then those in the valleys. (For the lo-
cation of the sites mentioned, see Figure 4.1.)

In the Callején de Huaylas, the sites where
camelid remains have been documented are lo-
cated in high-altitude areas north and south of
Guitarrero Cave (in the lands of the Shupluy
peasant community, on the left bank of the Santa
River, at 2580 masl). The faunal variety in these
sites is low, with cervids and camelids dominant.
Lynch (1971:145) noted the abundance of
camelids at sites in this area, and Wing (1977a:
839, Table 1) confirmed their early presence at
Guitarrero Cave, at 2580 masl in the province of
Yungay, Department of Ancash. This has been
widely shown by the studies made by Lynch
(19802) and Wing (1980), who investigated the
faunal remains and reported their presence in
Complex II. Wing showed that their number in-
creased in Complexes III and IV. I refer to this
site below when discussing valley sites.

Camelids constitute 75.5% of faunal remains
at PAn 12-58, a site located at a higher elevation
than Guitarrero Cave, on the headwaters of the
Santa River (Department of Ancash, province of
Recuay), which belongs to the late Ice Age, with
a date of 9690 BC (Wing 1980:157, Table 8.2).
Then there are PAn 8-126 (Department of An-
cash, province of Huaylas) and PAn 12-53 (in the
same department, province of Recuay), which
have both a preceramic and a later occupation,
where camelids, respectively, constituted 83.3%
and 86.5% of faunal remains. Finally, there is site
PAn 12-57, which had only a preceramic occupa-
tion, and 95.1% of the faunal remains were
camelids (Wing 1980:157, Table 8.2). Unfortu-

nately, no more data are available for these sites,
about which Wing (1980:156) noted that “cam-
elid remains constitute 76% of the fauna in the
early period sample and 83-96% in the later sam-
ples.” (These “later samples” belong to later pe-
riods, which will be considered later.)

There is another site in the Callejon de
Huaylas at 3970 masl called Pampa de Lampas,
whose exact location I do not know, and which
should belong to the late preceramic. A great
number of camelids were present, because figures
of 64% and 80% have been reported (Wing 1978:
169, Table 1).

There are few data for Lauricocha Cave (in
the northeastern part of the Raura cordillera, in-
side the former hacienda of the same name, in the
province of Dos de Mayo, Department of Hudnu-
co). Regarding the earliest layers, called Lauri-
cocha I, Cardich simply says that “[t]he tarucas or
tarugos (Hippocamelus antisensis) had a major role
in the diet” (1960:108-109) and that these “are
proportionately slightly higher than the camelid
bones” (Cardich 1980:132). When discussing the
Lauricocha I component, Cardich explained that
“South American camelids (Lama glama, Lama
guanicoe, Vicugna vicugna, etc.) seem to predomi-
nate among the animal remains that served as
food. There also appear fragments of Hippo-
camelus, but in a smaller percentage” (emphasis
added). In an earlier study, Cardich (1959:104)
simply said of “Horizon I1” (which evidently cor-
responds to what he later called Lauricocha IT)
that “there appear much osseous materials from the
food, and in general comprise the great herbi-
vores of the Andean periglacial fauna: llamas
(Lama glama), vicuia (Vicugna vicugna), guanaco
(Lama guanicoe) and surely other camelids” (em-
phasis added). Lauricocha IIT is not mentioned at
all. In a much later work, Cardich (1980:132-133)
said of Lauricocha IT and III as a whole that
camelid bones were more abundant (the data
were repeated in Cardich 1987b).

Wheeler Pires-Ferreira et al. (1976:486,
Table 2) later tried to study these materials, but
apparently only managed to reconstruct the data
for Levels 20 and 21, which correspond to Lau-
ricocha I (ca. 7000-5500 BC), where camelids
constitute 59.1%, and Levels 12-14, which cor-
respond to Lauricocha III (ca. 4200-2500 BC),
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FIGURE 4.1. Locations of archaeological sites belonging to the preceramic period where camelid remains have
been found. The site legend is on the facing page. Prepared by the author and drawn by Osvaldo Saldaiia.
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where camelid remains constitute 84.7% (the
data were repeated in Wheeler 1977:6, Fig. 2, and
Wing 1986:253, Table 10.5).

Cardich (1987b:14) later wrote of his Lauri-
cocha III period:

There is a great presence of camelid
bones as food refuse, as well as bones
used. Perhaps this was connected to the
practice of at least partial herding, lead-
ing to the domestication of the llama and
the alpaca. After the first studies, we ten-
tatively wrote that “it would not be im-
possible for the Lauricocha II high-alti-
tude hunters to have evolved into the
pre-Chavinoid hunter-livestock raisers”
(Cardich 1958:20). Faced with the pres-
ence of the Lauricocha III remains in the
first report (Cardich 1960:117), we men-
tioned a change in regard to previous
phases, and simply stated that “we await
new evidence that can help us understand
these events better.” Lately, the sophisti-
cated studies of Danié¢lle Lavallée and her
team have made important contributions
on camelid domestication at Telarmachay
in the Junin puna and also in the central
Peruvian highlands, where the transition
from hunters to herders would have taken
place between 6500 and 3800 BP. (Laval-
lée et al. 1982:86)

In this same study, Cardich (1987b:25) adds:
“These hunter-gatherers of the Lauricocha tradi-
tion probably attempted to domesticate the An-
dean camelids at the highest altitudes, perhaps

FIGURE 4.1. Preceramic Period Site Legend

1 Cueva del Guitarrero 11 Ruyru Rumi

2 Lauricocha 12 Chupas

3 Piedras Gordas 13 Huaricoto

4 Pachamachay 14 Kotosh

5 Panaulauca 15 Callavallauri

6  Telarmachay 16 Pikimachay

7 Acomachay 17 Jaywamachay
8  Cuchimachay 18 Ayamachay

9  Uchcumachay or Tilarnioc 19 Puente

10 Tres Ventanas 20 Los Gavilanes

with newborns and based on their exceptional
contact with them. However, not all species were
receptive to domestication. They failed with
vicuflas and guanacos, but were successful with
the alpaca and the llama.”

It is worth pointing out two facts. First,
Cardich uses the 1982 study by Lavallée et al. and
ignores their final 1985 report. This had serious
consequences for his study, because this is pre-
cisely where the problem of camelid domestica-
tion was set down with a wealth of detail. Even
worse, when discussing this subject Cardich states
that “[t]hey failed with vicufias and guanacos, but
were successful with the alpaca and the llama”
(1987b:25). In other words, Cardich believes all
four modern lamoid forms have always existed
and that domestication started with them, when
it is well known that the domestic forms were de-
rived from some wild forms. Chapter 1 also
showed that the phylogenetic problem is quite
complex and has yet to be solved. I return to the
problem of domestication and the various posi-
tions later.

From the same scant data furnished by Car-
dich, it follows that there were abundant bone re-
mains in the strata excavated. I visited the zone
during the excavations and can certify this, but it
is clear that these remains were not given due
consideration. Many doubts still linger over the
work done at Lauricocha as regards the stratig-
raphy itself, and no studies were made by special-
ists. Flores Ochoa (1982:67) wrote: “The study
of Lauricocha [Cardich, 1964] . . . evinces the
scant attention that was paid at the time to the
animal bones, and the lack of almost any attempt

21 Rio Seco del Leén

22 Ancén

23 El Paraiso

24 Paloma

25 Chilca

26 Asia

27 Cabezas Largas

28 Santo Domingo de Paracas
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to identify them by species, age or gender.” Kent
(1987:173) criticized the work done by Cardich
at Lauricocha, noting that he failed to connect
his discoveries to the process of domestication
and believed that the camelids of Lauricocha II
were hunted. Domestication had apparently al-
ready begun. In my opinion, Cardich’s attempt
(1987b:14, 25) to explain this process almost 30
years after the excavations at Lauricocha, appar-
ently to defend himself in the face of the evidence
found in the studies by other scholars, in no way
fills the great gap on this subject at Lauricocha,
because no concrete evidence is furnished. Kent
(1987:173) is actually right, but I doubt that these
materials can really be reexamined, given the way
in which they were excavated. What should be
done, in light of the significance of the sites in
this area, is to excavate anew, with a more rigor-
ous methodology. (For the critiques leveled at
Cardich’s studies, see also Lavallée 1990:33.)

Piedras Gordas in Champamarca, a suburb
south of the city of Cerro de Pasco, in the depart-
ment of the same name, is another site for which
the data are inadequate. The research was carried
out by Hurtado de Mendoza (1987), who excavat-
ed using arbitrary levels and failed to keep a
three-dimensional record of the artifacts, because
“these appeared in such great numbers that the
process of individually recording them consider-
ably slowed down the excavation” (sic) (Hurtado
de Mendozal987:212). No further comment is
needed.

As regards the fauna, it is known that “a con-
siderable number of animal bones” were found.
However, a serious contradiction appears, be-
cause it is stated that it was not possible to “de-
termine the genus and species in most of the
camelid and cervid remains,” and that only 29%
of the collection had been studied (Hurtado de
Mendoza 1987:228). However, the following
page of the report literally reads: “The only two
peculiarities observed are as follows: 1. The vi-
cuiias (Vicugna vicugna) and guanacos (Lama
guanicoe) seem to be more abundant in the lower
levels and surrender their relative popularity to
the llama (Lama glama) and above all to the al-
paca (Lama pacos) in the upper levels; and 2. The
presence of hybrid auchenid forms is noticeable

from level 6, particularly of guarizos (Lama glama
x Lama pacos)” (Hurtado de Mendoza 1987:229).
In other words, it was first stated that the animals
were not identified to the genus and species level,
and then not only are the four known species
named but also a hybrid, something I have not
found in any other report.

Thus, camelids predominate at all levels, ac-
cording to Hurtado de Mendoza (1987:230).
Table 9 of Hurtado de Mendoza (1987:230) pro-
vides a tabulation that comes close to this asser-
tion, but not quite. The table shows that camelids
predominate at all levels except Level 1. In the
oldest level they make up 71.9% of the remains
found, and 79.7% in all. According to the report,
the oldest level has an age of 8000-9000 BC, but
there is only one date for Level 11, which gives
7995 radiocarbon years. The first three levels are
associated with ceramics.

According to Table 11 (Hurtado de Mendoza
1987:234), adult animals prevail over the sub-
adult, or those under one year of age, at all lev-
els. However, it is striking that the difference is
not too large at many levels, whether they are old
or recent.

The report mentions a “decline in the puna
ecosystem due to excessive fluctuations in the en-
vironmental temperature” which made the
cervids scarce, so the hunters turned to camelids
instead (Hurtado de Mendoza 1987:233). How-
ever, an examination of the percentages present-
ed shows that the decline took place from the be-
ginning to the end of the cave’s occupation. In
other words, the data are not consistent. Besides,
we know that the “[f]all in the remains of cervids
in the punas of Junin seems to be more a cultur-
al than an environmental phenomenon (Wheeler
1984[a], 1985[b]); this is also seen in the fauna
from other sites in the area [this refers to Junin]
(Wheeler Pires-Ferreira et al. 1976; Wing 1986;
Moore 1988[a in my bibliography] 1989)” (Baied
and Wheeler 1993:147).

This study has other problems, which the
author himself notes. Hurtado realized that
“[w]hen separately quantifying the bones from
camelid and cervid hands and feet, and legs and
arms, considerably fewer bones from hands and
feet were found than was to be expected, given
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the anatomy of these animals.” But “against what
could be expected, there are considerably fewer
bones of cervid feet than camelids.” We can ask
whether these are real conditions or were instead
altered by sampling problems. Several state-
ments are then made about the possibility that
camelids were hunted in localities closer to
human habitations, while cervids were hunted in
more distant localities, but without any real evi-
dence being presented (Hurtado de Mendoza
1987:234-235). The hypothesis put forward by
Hurtado is as follows. He believes that the site
was “always” used as a camp by the hunters: “The
consistent proportions of different kinds of arti-
facts at all the levels of the site suggest that it re-
tained the same economic function during the
eight or nine millennia of its occupation, includ-
ing a recent phase in ceramic times.” Hurtado de
Mendoza then claims that these were the econom-
ic activities of a base camp, where the animals were
killed, food was cooked, hides were prepared, and
so on. He notes that there is some variability, but
cultural change correlates with environmental
changes. Thus Phase I, which corresponds to
Levels 12 and 11 (9000-8000 BC), holds great
concentrations of animals, which reflects intense
hunting. In Phase II, which corresponds to Level
10 (8000-7500 BC), “faunal remains fall to 48%
of the concentration index recorded in Phase 1,”
which Hurtado interprets as an effect of the pre-
dation of previous times. This is why the hunters
used a less predatory tactic. There now was an
“alternating sequence of moments with a relative
stability and a series of crises of interaction be-
tween human groups and the environment. It
was this crisis, the first of which is particularly
detectable in Phase II, that killed a way of life
that had advanced in the Late Pleistocene, and
whose survivals seem to be detectable in the lev-
els ascribed to Phase 1.” Phase III, which is relat-
ed to Level 9 (7500-7000 BC), shows “a marked
increase in hunting productivity.” This would in-
dicate the increase in the concentration of bones
as a result of apparent climatic improvement, and
the arrival of new human groups with a “qualita-
tively more refined cultural baggage.” Phase IV,
defined on the basis of Levels 8 and 7 (7000-
5000 BC), was a time of intense cold in the sev-

enth millennium BC when two new kinds of lith-
ic points appeared, which “must have lowered
the availability of the cervids . . . [and] led to
greater pressure on the camelids.” Phase V (Lev-
els 6 and 5, 5000-3000 BC) shows “a serious de-
crease in the availability of cervids, which placed
greater pressure on the camelids.” The cervids
once again appear in important numbers in
Phase VI (Levels 4 and 3, 3000-1500 BC) in the
face of insufficient numbers of camelids, “which
had suffered a great predatory impact since the
beginning of the Piedras Gordas occupation.”
Finally, hunting activities took place in Phase VII
(Level 2, 1500-500 BC), with an increase in
cervid bones (Hurtado de Mendoza 1987:235-
239).

Finally, Hurtado de Mendoza (1987:204)
classifies his camps into four groups: base camps
with a “high occupational complexity,” secondary
base camps with just a few animals killed, base
camps for the manufacture of lithic artifacts with
few animals killed, and base camps with a greater
emphasis on working stone.

All this, of course, clearly contradicts the
work of other colleagues, with the difference that
the latter presented their supporting evidence
while Hurtado does not. I wonder how these as-
sertions can be made without excavating exten-
sively, without seriously studying the remains,
and after excavating just one site with an inade-
quate methodology. The bone remains analyzed
by Altamirano and Guerra were not studied prop-
erly. There is no basis for the climatic studies. Fi-
nally, I believe that such a precise chronology can-
not be established by an excavation made with
artificial levels, and with just one radiocarbon
date. This study does not merit further consider-
ation.

Pachamachay, 7 km west of Lake Junin, in the
department and province of the same name and
at 4250 masl, is certainly an important site. It is
estimated that the remains of more than 12,000
camelid MNI (minimum number of individuals)
were found here (Rick 1980:267).

Several studies were made at this site. Ramiro
Matos worked here in 1969 and 1970. He exca-
vated the site anew in 1973 with Peter Kaulicke,
and John Rick excavated it in 1974-1975 (Rick
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1980:57). We thus have a series of reports that de-
tail the work done. This can be misleading if we
are not careful to specify which excavations we
refer to, since the data are not always clear.
Among other things, it is not always specified
whether the data in Matos’s excavations include
those he made with Kaulicke. For this reason I es-
sentially rely on the so-called Matos and Rick ex-
cavations.

Let us begin with the excavations made by
Ramiro Matos. From the available data it seems
that these were made with arbitrary levels, which,
as is well known, presents serious problems. In a
preliminary report, Wing (1975a:79) wrote:
“Most of the fauna is composed of camelids,
mainly domestic forms. A great part of the
camelids are juvenile specimens, which make up
56% of the sample so far studied. Most of the
young animals are 18 months old.” This last fig-
ure was later corrected, the author noting that
these animals were in fact newborns (Wing 1986:
248). This same report presents a table that notes
that camelids make up 81.97% of the fauna exca-
vated (Wing 1975a:80). Wing (1977a:839, Table
1) repeats this in a later report but specifies that
the sample belongs to the late preceramic (ca.
2000 BC).

Matos and Rick (1978-1980:44) indicate, ap-
parently with more complete data, that camelids
accounted for 97.6% of the faunal remains for the
early preceramic and 96.2% of remains for the
late preceramic.

In his final report on the work done at Pacha-
machay, Rick (1980) explains that Wing gave him
more complete data after the 1975(a) report, and
notes that these are the materials Matos excavat-
ed in 1969 and 1970. (I understand that Jonathan
D. Kent examined the materials from this cave
and included them in his dissertation [Kent
1982a], which I was unable to read.) However, in
1988, Kent published data which I assume are
part of this dissertation. They are discussed later.
From Rick’s data it follows that camelids consti-
tute 97.30% of the remains in the early preceram-
ic strata and 96.06% in the late preceramic. Rick
also explains that in the early preceramic sample,
36.6% are adult animals, 5.6% are subadults, and
57.7% are juveniles, whereas in the late prece-
ramic 52% are adults, 16.5% are subadults, and

31.5% are juveniles. In all, camelids make up 97 %
of the total fauna at this site (Rick 1980:234, Table
10.1).

In a later study, Rick (1983:146, Table 5) re-
peated the data. (All that is indicated is that the
percentage for the early preceramic was 96.10%
instead of 96.06%, perhaps because of a misprint,
as the edition was carelessly proofread.) Here he
gives for the early preceramic an age that varies
between 8000 and 2000 BC, and for the late pre-
ceramic an age that varies between 2000 BC and
AD 350. Attention must be drawn to a fact that
might mislead the reader who has not seen Rick’s
1980 report. Fom the excavations made by Matos,
which are reproduced in Table 5 (Rick 1983:146),
Rick says, “Wing (1975) published a preliminary
report on the osseous material, giving us com-
plete data (Table 5).” This means that the data in
Table 5 repeat the preliminary data in Wing
(1975a), which is not true. These are the full data
Wing gave Rick, who published them in 1980
(234, Table 10.1). This is a case of mistranslation.

Rick (1980:326-329) divided the preceramic
occupation of Pachamachay into five phases.
Phase I (10,000-7000 BC) corresponds to an oc-
cupation by nomadic groups, few in number, ded-
icated to hunting the vicufas. In its first stages,
Phase 2 (7000-5000 BC) shows the first signs of
sedentism, with camelid hunting as the main ac-
tivity. The occupation of the site decreases toward
the end of this phase, and the evidence for vicuiias
decreases. This phenomenon continues in Phase
3 (5000-3000 BC), and there is a change toward
the end of this phase, for there is an increase in
population that continues in Phase 4 (3000-2200
BC). Rick interprets this as the use of more con-
servative hunting methods and the control of
herds of animals. Hunting was almost replaced by
herding in Phase 5 (2200-1500 BC). In the fol-
lowing phases the site became a temporary camp
because its population had moved to the neigh-
boring lake.

When Rick (1980:266) published his final re-
port on Pachamachay, he still did not have the
study of the fauna. This was included in a later
study. Here he followed the division into phases
of the preceramic occupation of the cave that we
have just seen. In Phase 1, the oldest, camelids
constituted 80% of the faunal remains, 100% in
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TABLE 4.1. CAMELID REMAINS FOUND AT PACHAMACHAY (1975 EXCAVATIONS)

Camelids Lama Lama Lama Vicugna

Phase Date (%) pacos glama guanicoe vicugna
’ (%) (%) (%) (%)

Phase 1 10,000 BC-7000 BC 80%
Phase 2 7000 BC-5000 BC 100*
Phase 3 5000 BC-3000 BC 100*
Phase 4 3000 BC-2200 BC 90™ 3.33
Phase 5 2200 BC-1500 BC 93.45% 1.27 0.09 0.05
Phase 6 1500 BC-800 BC 93.22% 2.67 0.12 0.24 1.58
Phase 7 800 BC-400 BC 86.32% 0.47 0.47 0.47
Post-7 400 BC-AD 500 69.34% 1.55 0.52 0.26 0.52

¥ Unidentified camelids
** Includes both unidentified and identified camelids

The table was prepared using Kent 1988b:Table 3, 133-136, and Table 1, 128.

Phase 2, 100% in Phase 3, 90% in Phase 4, and
93.45% in Phase 5 (Rick 1980:144, Table 4) (see
my Table 4.1).

Here it is explained that these are the results
of the excavations Rick made at the site in 1975,
which were included in Kent’s dissertation
(1982a). The statistics were based on just a few
bones, and Phase 5 is considered the “terminal
preceramic.” Here they note that only the bones
in Phase 5 could be identified to the species level,
and the results were “11 vicufias, 2 llamas, and 27
guanacos. Since this is one of the first analyses
that dares to identify the camelids by species, it
can be subject to a certain percentage of error, but
in any case we can see that herding was already
established at least during the final decades of the
preceramic” (Rick 1983:145).

Wheeler Pires-Ferreira et al. (1976:486, Table
2) repeated the data from Matos and Rick (1978-
1980:44), with just a slight variation in the deci-
mals of the percentages. Wing (1986:253, Table
10.5) also repeated the data, introducing just a
small variation in the decimals of one of the per-
centages. Wheeler (1977:6, Fig. 2) also repeated
the data, although only partially.

There is only one discordant note: Pires-
Ferreira et al. (1977:153) give a percentage of
94.1% for camelids in the late preceramic at

Pachamachay. As can be seen, this figure does not
appear in any of the reports previously cited, and
I do not know its origin. It is surely an error.
The data Kent (1988b) includes on Pacha-
machay are not just significant but also reveal-
ing, for they contradict Rick’s position (1983:
145) in several respects, and also expand it. I find
it necessary to present them in detail. However,
it must be noted that the differences between the
analyses made by Kent (1998b) and Wing (1975a)
reflect the fact that Kent had access to the com-
plete collections, whereas Wing worked only
with the materials from the first excavations.
Kent (1988b:137, 140-141) discusses Rick’s
position. First he notes that Rick believes that
vicufias were the major resource in the pre-
ceramic period, particularly in Phases 3 through
5, so the bones of this animal should predomi-
nate. Second, if sedentism was the rule toward
the end of Phase 5, as Rick believes, then there
should be camelid bones of all age groups. Be-
sides, if the population attained its maximum
level in this period, then there should be a greater
accumulation in Phases 4 and 5. Third, “If the
focus of the settlement had moved to the shores
of the lake in Phase 6, and if the cave then be-
came a seasonal camp, as Rick suggests, then the
mortality profile for camelids can reflect this
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fact, showing the season or seasons the site was
occupied. Identifying the camelid species can
also show if the camp was used by herders,
hunters, or both.” Fourth and last, if the domes-
tication of camelids took place before the middle
of Phase 5 or 4, then the identification at a
species level can be evidence for it.

From the analysis of the materials, Kent
(1988b:137, 140-141) concludes that vicuiias
never predominate in any phase, whereas domes-
tic camelids are more numerous than wild ones by
a ratio of two in almost all phases analyzed. The
absence of pre-Phase 4 remains makes it impossi-
ble to appraise the presumed predominance of the
vicufa in the early preceramic. Second, the data
support year-round sedentism in Phase 5. There
are juvenile camelids and fetuses/newborns. The
increase in population is evident in the amount of
remains from Phase 5. We do not have enough
bones to show the maximum increase in popula-
tion that presumably took place in Phase 4 (see
Table 4.1).

Third, Rick suggests that the cave was a sea-
sonal camp in Phase 6. However, the remains in-
clude juvenile animals and fetuses/newborns.
Bones from vicuias, guanacos, and cervids have
been identified, thus indicating that the economy
was a hunting economy. At the same time there are
domestic camelids, which indicates that herding
was practiced. Kent tends to believe that both ac-
tivities were practiced by the same people. In
Phase 7 there is a seasonal occupation, no vicufias,
and the cervids increase. Fourth, bones from do-
mestic camelids appear in all layers of Phase 5, so
they must have been domesticated earlier. “The
length of the process of domestications has not
been well defined, but it seems to have begun long
before the beginning of Phase 5. Based on osteo-
metric analysis, the first domesticated camelid that
appears in Pachamachay is the alpaca” (Kent
1988b:137, 140-141). This agrees with the data
from Telarmachay (Lavallée et al. 1982:92;
Wheeler 1984d:198).

Kent (1988b:132) notes that the proportion
of camelids ranges between 5.85% and 13.68%,
which is higher than the 2% suggested by Rick
(1980:266, 295), who quoted a study by Wing
(1975a) in which Wing analyzed only the mate-
rials from the slope where Matos excavated in

1969-1970. Besides, the age of 64% of the re-
mains can be established. Adults then account for
between 43 % and 59%, and fetuses/newborn an-
imals account for between 9% and 20% (see de-
tails in Kent 1988b:Table 4, 138, and Fig. 2, 139).
This also differs from Rick’s data, which clearly
indicate the predominance of juvenile animals.

Kent (1988b:132, 136) insists that “[t]he
vicufias in no time or phase comprise the biggest
part of the camelids identified; this fact has some
implications for the model of dependence of the
people who lived in the site, based essentially on
the hunt of vicunas. The presence of guanacos in
this area is also noteworthy, because nowadays
they are not found here, nor is there any histori-
cal documentation of their presence close to the
site.”

As regards Phase 4, Kent (1988b:136) com-
ments that only one bone of all the remains can
be attributed to the alpaca species, whereas mate-
rials from Phase 5 reveal the presence of four
camelid species. The most frequent species is the
alpaca, followed by the vicuiia, the llama, and fi-
nally the guanaco. The number of alpacas is twice
that of vicufias, and this proportion is found in all
succeeding phases. Kent therefore concludes that
“[o]bviously the data are related to the hypothe-
sis of vicufia-dependent, sedentary hunters of the
Preceramic.”

Kent (1988b:132) likewise notes that the fre-
quency (RF) of camelids falls after Phase 5,
changing from more than 90% in Phases 5 and 6
to 86% in Phase 7 and 69% in post-Phase 7 (see
Table 4.1). For Kent, this reflects the changes in
the way the herds were cared for, and is the op-
posite of the trends seen during the earliest phas-
es of the preceramic, when the percentage of
camelids increased according to the data in Pires-
Ferreira et al. (1976).

Kent (1988b:132) likewise observed that most
of the bones correspond to the late phases, begin-
ning with Phase 4 (3000 BC), so it is not easy to
verify the part of the model that refers to the early
and middle preceramic. The conclusions reached
refer only to the late preceramic and subsequent
periods. It is to be noted that Kent managed to
ascertain that 28% of all the bones examined be-
long to camelids, which make up 90.35% of all
identified bones.
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Flores Ochoa (1982:68-69) made a comment
on Rick’s work at Pachamachay that I find inter-
esting and therefore reproduce verbatim, as it can
be misleading if attention is not drawn to it. We
must bear in mind that it was written both before
the publication of Rick’s latest book (1983) and
before the appearance of Kent’s report (1988b). It
reads thus:

The use of the vicufia was supplemented
with the use of different kinds of plants,
as well as lake and river resources, be-
cause the puna was far richer than is usu-
ally believed. To state that camelid re-
mains correspond to the vicufia is
interesting, even though these were in no
condition to enable vicufia bones to be
clearly distinguished from possible al-
pacas or llamas. This would let us sup-
pose that these camelids were dominant
and sufficed to support sedentary human
populations, at least in the area where
Pachamachay lies. Alpacas and llamas
could be found at lower-altitude zones,
perhaps even at 3,500 meters or less, on
the floor of the Mantaro River Valley it-
self. Were this possibility to be verified
with greater precision, we would have
more elements to support the conjecture
that the alpaca and llama populations had
a wider dispersion, and that their present
niche at altitudes over 4,000 meters is due
to social and cultural factors which al-
lowed the expansion of exotic species
brought by the European invaders.

Kent’s data (1982a), included in the latest book by
Rick (1983:145), seem to support the position
held by Flores Ochoa, but we should not forget
that the sample does not seem to be significant;
besides, it refers to just one of the phases, the last
one, of the site in question. Thus, in his last re-
port, Kent (1988b:132) clearly says that “[v]icuiias
at no time or in any phase comprise the biggest
part of the camelids identified.” This would seem
to invalidate the comment made by Flores Ochoa.
Wheeler (1985a:29), however, does not agree and
considers that vicufias “must have been one of the
most numerous big herbivores that frequented

the punas and abounded in the land immediately
around Telarmachay.” The data from this site sup-
port Wheeler’s position, but the point is still open
to discussion.

Rick’s studies have been severely criticized by
several scholars. Interested readers can find the
data in Wheeler (1984d:196).

Panaulauca is another site in the Department
of Junin (in the province of Tarma, at 4150 masl).
Wheeler Pires-Ferreira et al. (1976:486, Table 2)
report that camelids represent 26% of faunal re-
mains in Level 7, the most ancient one (7000-
5500 BC), 87.6% in Levels 4 through 6 (5500-
4200 BC), and 85.8% in the upper Levels 1-3
(4200-2500 BC). The data were later repeated by
Wheeler (1977:6, Fig. 2) and Wing (1986:253,
Table 19.5). The materials from this site were
studied by Moore (1984), a study I have not seen.
The results are summarized in a later work
(Moore 1988a:156). Here Moore notes that
“camelid percentages ranged from a low of 71%
in Phase 1 to 87% in Phase 4. . . . This propor-
tion then increases only slightly to about 90% at
the end of the sequence.” The data do not agree
with the early phase as presented by Wheeler
Pires-Ferreira et al. (1976), who give 26% of
camelid remains, while Moore (1988a) gives 71%.

I find the studies Moore (1988a:156, 157,
1993) made of the Panaulauca materials of great
interest. According to them, the wear in the cheek
teeth of grazing animals is evidence of human
management of herds and their pasture resources.
The amount of wear varies according to the silica
content of the forage and the potential abrasive-
ness and amount of soil the animals take in while
feeding. Traditional herders control the dental
wear of their animals as a measure of potential
longevity and health, and try to reduce the rate of
wear by moving the herds to fields that have been
exposed to intensive herding. The study of teeth
from archaeological specimens from Panaulauca
has provided a rate of dental wear throughout the
transition to herding. The wild animals that were
hunted have a higher proportion of tooth wear,
whereas the early domestic animals have lower
rates, thus suggesting the impact of human man-
agement. Present-day animals in a well-managed
herd have rates lower than any prehistoric flock,
thus suggesting that the early herders had more or

not exposed
to intensive

herding?
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less effective control of the health of their animals.
This information can be coordinated with other
evidence to understand the fragile nature of some
early food-production systems.

Dani¢le Lavallée headed a team that worked
in the area of San Pedro de Cajas, in the Depart-
ment of Junin, province of Tarma. Almost all the
sites this team explored lie between 4000 and
4500 masl, “always in the immediate vicinity of
the wide steppe of the puna . . . [which] . . . ap-
proximately draws an E-W arc whose curve fol-
lows the lower limits of the upper puna and goes
along the headwaters of the ravines, so that these
sites simultaneously control hunting and pasture
lands, and the routes to lower-altitude ecological
floors” (Lavallée 1979:115). No preceramic or
Formative site has been found there below 4000
m, even though the area has several shelters or
caves that apparently have not been lived in since
before the Early Intermediate period. However,
the fact that all of these puna sites are close to the
routes to lower zones makes Lavallée believe that
there might be early settlements in the neighbor-
ing valleys, and that high-altitude and valley sites
here might perhaps have exchanged products (La-
vallée 1979:115).

The site chosen for study was Telarmachay, a
rockshelter in the area of San Pedro de Cajas,
4420 masl (see Lavallé et al. 1985). Telarmachay
has yielded abundant faunal materials; 400,000
animal bones are estimated to have been re-
moved, 137,985 of which had been studied by
1985 (Wheeler 1985b:63). Pires-Ferreira et al.
(1977:153), Wheeler (1977:6, Fig. 6), and Wing
(1986:253, Table 10.5) provided preliminary data,
but there is no need to cite them, as a report is
ready that, although not definitive (because there
still are more osteological materials to be stud-
ied), is clearly the most detailed yet published on
a highland site. I return to it forthwith.

Interestingly, in all of her preliminary studies
Lavallée had noted that camelids “in all cases” ac-
counted for most of the material from the pre-
ceramic levels at San Pedro de Cajas, in a propor-
tion varying between 70% and 85%.

I shall now analyze the specific case of Telar-
machay. In general, camelids and cervids com-
prised between 97.85% and 99.15% of all the an-
imals throughout the preceramic occupation.

The cultural materials at the site were divided
into seven phases, the first three of which are ce-
ramic (early and late) and the rest preceramic.
The report for the first three phases has not yet
been published.

Phase VII, the oldest (ca. 7000-5200 BC),
gives 64.73% for the camelids, including the vi-
cufia and the guanaco. Of these remains, 47.2%
are adult, 15.7% juvenile, and 37.08% fetuses/
newborns. Phase VI (ca. 5200-4800 BC) has
77.84% camelids. These remains show an evolu-
tion in hunting modes: 49.4% of the remains are
from adults, 14.3% are from juvenile animals, and
36.33% are from fetuses/newborn animals. Phase
V was divided into Lower and Upper, with Lower
Phase V in turn divided into Lower Phases V 2
and V 1. Lower Phase V 2 (ca. 4800-4000 BC)
has an exceedingly high proportion of camelids
and cervids, which comes to 99.15%, 81.69% of
which corresponds to camelids. The vicufia and
guanaco are always present. Of these remains,
46.2% were from adult animals, 18.5% from ju-
venile animals, and 35.28% from fetuses/new-
borns. The significance of these camelids is that
they show the changes in dental morphology that,
according to Wheeler, indicate the beginning of
domestication. In Lower Phase V 1 (ca. 4000-
3000 BC), camelids comprise 85.94%. This, how-
ever, poses a problem. In a previous report,
Wheeler (1984a:398, Table 1) said that the adult
animals made up 43.0%, juvenile animals 11.8%,
and fetuses/newborns 45.2%. However, in the
1985 (1985b:66) report she claims that in this
phase, fetuses/newborns make up 56.75%, and no
mention is made of the proportion of adult and
juvenile animals. Perhaps new calculations were
made. In Upper Phase V (ca. 3500-3000/2500
BC), the camelids are as high as 85.51%, 25.3%
of which are adults, 6.4% juveniles, and 68.21%
fetuses/newborn animals. Finally, in Phase IV (ca.
3000/2500-1800 BC) camelids constitute 88.64%,
17.2% of which were adults, 9.8% juvenile, and
72.99% fetuses/newborns (see Wheeler 1982a:5,
Fig. 2; 1984a:398, Table 1; 1985b:65-67; 1994:
14-15). Spunticchia (1989- 1990:58, Fig. 4) pre-
pared two interesting graphs that show this quite
well. One is on the appearance of different ani-
mals at Telarmachay; the other one shows the use
the inhabitants of this site made of the camelids.
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Wheeler (1984a:401, 1985b:68) made the fol-
lowing comments on these results. A cumulative
difference of -24.97% for cervids and +23.91%
for camelids is detectable between the earliest oc-
cupation of Telarmachay, corresponding to Phase
VII and beginning around 7000 BC, and the last
preceramic occupation, Phase VI, which ended in
ca. 1800 BC. This change did not happen sudden-
ly but was instead gradual and constant through-
out the sequence. In other words, we clearly see
that the number of camelid remains increases at
an inversely proportional rate to that of cervid re-
mains. This probably reflects the continuous
process of adaptation of man to the puna.

On the other hand, the proportion of camelid
fetuses/newborns rose to 56.75% throughout
Lower Phase V 1. This figure is significantly high-
er than in the earliest levels (37.08% in Phase VII,
36.33% in VI, and 35.28% in Lower Phase V 2)
and more than the normal average of 35%—-40%
for the present populations of guanaco and vicufa
(pers. commun. Franklin to Wheeler, and
Franklin 1978) (Wheeler 1985b:71).

As regards the remains of guanacos among the
fauna of Telarmachay, Wheeler (19852:29) com-
ments that the available data (she cites Neveu-
Lemaire and Grandidier 1911) prove these ani-
mals live in the highlands and valleys according
to the season. Their presence at Telarmachay in-
dicates that they lived there in the preceramic pe-
riod. (Wheeler 1983 is given as source but it does
not appear in the bibliography. This clearly is a
mistake. It must be 1984b in her bibliography,
which corresponds to my 1984. The subject is dis-
cussed on page 401. This had also been discussed
in Wheeler 1982a, but it is not known whether
they frequented the puna all year long.)

Some test pits were also made at Acomachay,
in the ravine of Allacurin, 4520 masl in the area of
San Pedro de Cajas. Two sites were chosen, Aco-
machay A and B (see Lavallée and Julien 1975). At
Acomachay A, Test Pit 1, layers 2, 3, and 4 formed
one single occupation unit corresponding to the
late preceramic (2500-2000 BC). The sample is
small, and in it camelids constitute 94.8%, 89.5%
of which are adults and 5.3% juvenile animals.
“These results must be taken with reservations due
to the small size of the sample.” Only layer 2 had
animal bones in Test Pit 3 of the same site, and it

also corresponds to the late preceramic. The
camelids are present in a proportion of 93.3%,
86.6% of which are adults, and 6.7% juveniles
(Wheeler 1975:122-123, Table 3).

At Acomachay B, the test pit did not allow the
site to be dated, but layers 2 and 3 are considered
to be preceramic. In any case, camelids predomi-
nate in all layers (90.9% for layer 1, 91.2% for
layer 2,and 81.9% for layer 3) (Wheeler 1975:123,
Table 4). If the materials from both test pits are
combined, we have a total of 94.1% for the cam-
elids (Wheeler Pires-Ferreira 1975:126, Table 7).
This information was reproduced by Pires-Fer-
reira et al. (1977:153), Wheeler (1977:6, Fig. 6),
and Wing (1986:253, Table 10.5).

Cuchimachay is another site in the area of San
Pedro de Cajas (see Lavallée and Julien 1975)
where test pits were dug to see their contents. In
the first it was found that layers 3 through 8 cor-
responded to the late preceramic (2500-2000
BC), and camelids generally constituted 82.3% of
the identified fauna, with adults predominating at
59.8%, while juvenile animals constituted only
22.5%. Only layer 6 was identified as belonging
to the late preceramic in Test Pit 2, and here
camelids predominated over other animals by
77.1%. In this case, too, adults made up the ma-
jority (56.1%), in comparison with young animals
(21%) (Wheeler Pires-Ferreira 1975:120 and
122, Tables 1 and 2). If the results of both test pits
are combined, camelids accounted for 80.5% of
all faunal remains (Wheeler Pires-Ferreira 1975:
126, Table 7).

Another cave in the punas of Junin has the
kind of information needed. This is Uchcumachay,
which is also called Tilarnioc. It is located in the
province of Yauli, in the Department of Junin, at
an altitude of 4050 masl (Wheeler Pires-Ferreira
et al. 1976:483). It is always said (e.g., Wheeler
Pires-Ferreira et al. 1976) that Ramiro Matos dis-
covered this site. This is not true. It was discov-
ered by George O. Kirkner, who made the first ex-
cavations there, the materials from which are kept
in the Prehistory Laboratory at the Universidad
Peruana Cayetano Heredia in Lima, which were
examined by John Rick. It was Kirkner who told
Matos of the site. The preceramic levels were
numbered 4 to 7. Camelids accounted for 84.8%
in Level 4 (dated to around 2500-4200 BC),



94 THE SOUTH AMERICAN CAMELIDS

82.3% in Level 5 (4200-5500 BC), and 54.9% in
Level 6 (5500-7000 BC). In Level 7, the earliest
(7000-10,000 BC), there were no camelid remains
(Wheeler Pires-Ferreira et al., 1976:484, Table 1,
and 486, Table 2). The data have often been re-
peated (E. Pires-Ferreira et al. 1976; Wheeler
1977:6, Fig. 2; E. Pires-Ferreira et al. 1977:153;
Kaulicke 1979:107-108; Wing 1986:253, Table
10.5). There is just one problem. When discussing
Uchcumachay, Wing (1980:160, Table 8.4) gives
different percentages for the camelids than those
given above. She gives 85.9% for Level 4, 82.6%
for Level 5,and 56.8% for Level 6. There are three
reasons why I assume this is a mistake. First, Wing
(1980:160, Table 8.4) gives Wheeler Pires-Ferrei-
ra et al. (1976) as her source, which I also used.
Second, in Wing’s (1980) Table 8.4, the disagree-
ment with the data in Tables 1 and 2 of Wheeler
Pires-Ferreira et al. (1976) just involves percent-
ages, as the amount of bones used for the statistics
coincide. And finally, in a later study, Wing (1986:
253, Table 10.5) herself includes exactly the same
percentage figures as are in the original study by
Wheeler Pires-Ferreira et al. (1976).

I must point out that Lavallée and Julien
(1980-1981:122, n. 3) noted that the dates estab-
lished for the Uchcumachay levels, published by
E. Pires-Ferreira et al. (1977; these are the same
dates previously published by Wheeler Pires-Fe-
rreira et al. 1976), were determined on a purely
comparative basis with dates from other regions
in Peru, and so must be taken with due caution.

We now turn to the Tres Ventanas caves, lo-
cated at the headwaters of the Chilca River Val-
ley, 3926 masl in the province of Huarochiri, De-
partment of Lima (Engel 1970c:426). There are
several studies by Engel of these caves (actually
three), but he mentions the camelids in only two
of them. In one, Engel (1970a:56) cites Caves 1
and 2, but does not present an analysis of the
fauna and simply says it “primarily consists of
Auquenidae.” In another study from this same
year, Engel (1970b:428) wrote: “All levels yielded
abundant animal bones, particularly from auche-
nids.” The analysis of these materials was never
published. It is worth recalling that the excava-
tions Engel and his team made here present seri-
ous methodological problems, and so there is no
way of knowing the contexts of these bones. Fur-

thermore, it is not known who made the identifi-
cations, so we are not even sure that the bones
classified as “auquenids” really are Camelidae (for
a review of the problems regarding the stratigra-
phy of these sites, see Bonavia [1984]).

To finish this section I will discuss two sites
in the Ayacucho area studied by the project head-
ed by MacNeish (see Appendices A and B at the
end of this book). The first is Ruyru Rumi, in the
vicinity of Quinua at 4032 masl, in the province
of Huamanga, Department of Ayacucho. The so-
called Occupations 1 and 2 correspond to prece-
ramic times. Occupation 1 (6800-6200 BC) had
“more deer bones than camelid bones.” Accord-
ing to the archaeologists who worked here, Oc-
cupation 2 (3400-2700 BC) allows one to surmise
that its occupants exchanged camelid meat with
people from higher-altitude areas, but no evi-
dence is presented to support this assertion (Mac-
Neish and Garcia Cook 1981b:127).

The other site is Chupas (3496 masl in the
province of Huamanga, Department of Ayacu-
cho). Here there were “possibly camelids” in
Zone E of Occupation 2, dated between 4710 and
4610 BC (Vierra 1981b:143).

Thus far I have examined high-altitude high-
land sites. I now turn to lower-altitude sites in the
valleys. There is one in the Callejon de Huaylas.
Camelid remains seem to be abundant in archae-
ological sites here, as was mentioned earlier
(Lynch 1971:145).

I have already mentioned Guitarrero Cave,
which is located at 2580 masl in the province of
Yungay, Department of Ancash. This clearly is a
valley site, but it should be noted that its deposits
include materials from higher altitudes, which is
why it was mentioned previously.

At this site there are some problems with the
interpretation given for the figures for camelids.
It was initially reported that these animals repre-
sented 10% in 8600-5600 BC, while the figure
rose to 17% around the year 5000 BC (figures
calculated in terms of the MINI; Wing 1977a:839,
Table 1). Wing gives definitive figures in her final
report (1980). In a first table (1980:Table 8.1,
154-155) she presents the percentages in terms
of the weight of the bones. Here, the camelids in
the so-called Complex II (for the chronology, see
Lynch 1980a) (ca. 8500-6000 BC) account for
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5.5%, in Complex III (ca. 5000 BC) 22.7%, and
in Complex IV (which includes late preceramic
and later materials) 24.2%. In a second table
(Table 8.4, 160), the percentages were also calcu-
lated in terms of the MNI. It turns out that
camelids account for 4.9% of remains in Com-
plex II, 17.4% in Complex III, and 40% in Com-
plex IV. What I do not understand is why in a
later study Wing (1986:256, Table 10.6), when
referring to the MINI, gives 3.2% for Complex II
and 12.1% for Complex III.

Either way, camelids were absent in the ear-
liest strata of Guitarrero Cave (Complex I), and
then constantly increased (10%, 33%, 35%)
(Wing 1980:156). For this reason, Wing (1980:
163) believes that the domestication of camelids
took place in the occupations dating to Com-
plexes IIT and IV.

In the Callején de Huaylas is Huaricoto, an-
other important site located at 2750 masl in the
province of Carhuaz, Department of Ancash. In a
preliminary report it was said that there was a
clear predominance of deer and large wild
camelids, probably the guanaco, in the faunal ma-
terials belonging to the Chaukayan phase, in the
late preceramic (2200-1800 BC) (Michael Saw-
yer, pers. commun. [1982] to Burger and Burger
[1985:123, 125]). In a later study (R. Burger
19852a:507, Fig. 2, and 532, Table 2), it is report-
ed that camelids in the Chaukayan phase were ex-
actly 25.5%.

The famed site of Kotosh, 5 km west of Hua-
nuco on the Higueras River (in the Department
of Hudnuco, in the province of the same name),
also has some problems with the figures present-
ed. Wing (1972:331, Table 3), who studied the ma-
terials, notes that in the Mito phase—which ac-
cording to the Japanese archaeologists (see Izumi
and Terada 1972) corresponds to the late prece-
ramic period (although I believe it should be re-
lated to the Initial period; see Bonavia 1994:Fig.
3,24)—15% of the bones are from camelids. This
figure was later reused by Wing (1977a:839, Table
1). However, when this same scholar referred to
the camelids from Kotosh Mito in another study
(Wing 1980:160, Table 8.4), she said they account-
ed for 17.8% of the bones and gave as the source
her own aforementioned study (Wing 1972), in
what evidently is a contradiction. It is even

stranger that years later, Wing (1986:256, Table
10.6) mentioned Kotosh Mito as having 12.3%
camelids, this time without giving a source. I can-
not understand the discrepancy.

It is interesting that llama bones were found
in one of the niches of Building J in the Temple
of the Crossed Hands (Izumi and Sono 1963:
153). I believe it would be far more correct to
speak of camelids, because Wing (1972:239) is
quite emphatic in noting that it is extremely dif-
ficult to identify the species in these animals. This
discovery was commented on by Lathrap (1970:
105), who wrote: “The occurrence of cameloid
bones as a sacrificial offering in one of the wall
niches of the Temple of the Crossed Hands is of
great interest. It is probable that the bones are
those of the llama and thus an indication of ani-
mal domestication and a flourishing pastoral
economy. The use of the llama as a sacrificial an-
imal is a typical cultural pattern in the Central
Andes; even today most ceremonies of propitia-
tion, divination, curing, and black magic must be
sanctified by the sacrifice of a llama.”

In the Department of Junin (in the province
of Huancayo, district of Chupaca) there is a site
called Callavallauri (at 3340 masl) that was stud-
ied by Hurtado de Mendoza and Chaud (1984).
They report that this shelter has a preceramic
component in which camelids appear in signifi-
cant proportion. However, the study is so confus-
ing and has such serious methodological prob-
lems that there is no way of knowing the real age
of the finds.

In the Ayacucho area, the project headed by
Richard MacNeish has not yet published the final
report on faunal remains, so we must rely on pre-
liminary reports (for a description of the sites, see
MacNeish et al. 1981; see also Appendices in this
volume). I should point out that all the reports
thus far published on the research done by this
project were written in a muddled way, and it is
difficult to correlate the data provided by the var-
ious authors. I turn first to Pikimachay Cave, lo-
cated at 3000 masl in the province of Huanta, in
the Department of Ayacucho. MacNeish, Nelken-
Terner etal. (1970) discussed the subject in a very
vague manner in the second preliminary report.
When discussing Zone j (to which they assigned
a date of 17,650 BC), they noted the presence of
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“llama,” and of “camel or horse” in Zone il,
which has a date of 14,100 BC (MacNeish,
Nelken-Terner et al. 1970:13). Then, when dis-
cussing Zone h, which should have a date of
12,200 BC, they said there were “some llamas”
(besides the “paleo-llama” I mentioned in the
chapter on paleontology) (MacNeish, Nelken-
Terner et al. 1970:15).

Interestingly, in a later study MacNeish
(1971) used a different terminology when dis-
cussing these same findings at Pikimachay. Thus,
when discussing Zone j (which he now dated to
19,600 BC), what he had called “llama or deer”
now became “perhaps an ancestral species of
horse or camel” (MacNeish 1971:40). He then
discussed Zone h, for which he gave a similar date
(14,150 BC), and said here there was “[a] kind of
ancestral camel.” There is no way of knowing
whether by this he meant what he had previous-
ly called “paleo-llama” or “some llamas” (Mac-
Neish 1971:42). Finally, in this study he men-
tioned a discovery made in Zone fl, dating to
8860 BC, that was not mentioned in previous re-
ports, and said “modern deer and llamas” were
found here (MacNeish 1971:43).

Regarding this same cave, Garcia Cook (1974:
19) wrote that here there were “some camelid re-
mains [that] probably belong to domestic llama or
alpaca (Lama glama, Lama pacos).”

When discussing the Chihua phase (6550-
5100 BC) and Pikimachay Cave, Wing (1975b:
34-35) says there was “earlier evidence of domes-
tic lamoids,” and that in Pikimachay, one-third to
one-half were young animals about 18 months
old.

Another report by Wing (1977a:839, Table 1)
gives far more data, but it is not easy correlating
those data with the data of MacNeish and his
team. Here Wing presents a complete chronolog-
ical sequence for Pikimachay, with the respective
percentages of camelids. The data are worth re-
peating: 5800-4600 BC, 3%; 4600-3100 BC,
26%; 3100-1700 BC, 32%; 1000-550 BC, 19%;
500-150 BC, 57%; and AD 500-1550, 44%.

However, I do not understand why when she
later mentions Pikimachay, Wing (1986:256,
Table 10.6) gives 10% for the camelids in the
“early [phase] of the cave,” and 38.3% for a “late”
phase, which add up to a total of 43.2%.

The other cave in Ayacucho is Jaywamachay,
in the province of Huamanga, at 3350 masl. Here,
acording to MacNeish, Nelken-Terner et al.
(1970:27), there were “bones which seem to be
mainly of llama and deer” in Zone I (which is
dated to ca. 8000-7000 BC), and “many llama” in
Zone H (7030 BC). This could be misleading
were it not for the report by Garcfa Cook (1981:
71), which specifies that camelids accounted for
28% of bones. Garcia Cook does not use the word
“llama,” which is something quite different. Zone
E is then mentioned (ca. 6500 BC), for which it
is simply said that there were “llama” (MacNeish,
Nelken-Terner et al. 1970:36). The report by
Garcia Cook (1981) gives some additional infor-
mation that the scholars cited above do not pres-
ent. He first mentions Zone G (to which he as-
cribes a period ranging between 7100 and 6800
BC), where camelid remains make up 21%, and
specifies that these are the remains of immature
animals found in an area of activity within the site
(Garcia Cook 1981:67, 72, 78). Garcia Cook then
mentions Zone F (6675-6425 BC) with 24%
camelids (Garcia Cook 1981:72 78), and finally
says deer predominate over camelids by 3 to 1 in
Zones C (6435-6165 BC), D (6535-6285 BC),
and E (6600-6300 BC) (Garcia Cook 1981:67,
73).

Curiously enough, no mention is made in
these reports of any camelids found in Zones J1,
2, and 3 (with an age of about 10,000 years),
whereas MacNeish (1971:44) claims here were
“extinct species of deer and possibly of llamas.”

Wing (1986:253, Table 10.5) indicates that
camelids represent 24.5% in this cave between
10,000 and 5500 BC. Referring to approximately
this same period, Flannery et al. (1989:91) men-
tion the actual presence of guanacos, and explain
that “there was no evidence of domestication at
that time” (they give MacNeish et al. 1981 and
Flannery n.d. as their sources).

Ayamachay (located at 3000 masl, in the
southern part of the province of Huanta, in the
Department of Ayacucho) is a site with some
problems in the interpretation of the data. Mac-
Neish (1981b:121) specifically refers to Occupa-
tion 3, Zone VI, to which he ascribes a date rang-
ing between 3600 and 3000 BC. He says that here
“[t]he camelid bones suggest an occupation by
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herders.” However, Wing (1986:256, Table 10.6)
gives more precise figures for this same site. In
the period 5500-2500 BC, camelids amount to
1%, and 6.3% in the period 10,000-5500 BC.
What cannot be known is where this comes from,
as the sources are not indicated in the table, and
I was unable to identify any study that deals with
this site in the bibliography.

The last site in Ayacucho is Puente (2582
masl, in the province of Huamanga, Department
of Ayacucho), which also presents some problems.
We have two reports on it by Wing that present
different figures and for which the sources are un-
known. First we have the data published in the
1970s (Wing 1977a:839, Table 1), which give a se-
quence for the site with the proportion of
camelids found. For the period 7100-5800 BC
the percentage is 2%; it is also 2% in 5800-5100
BC, 3% in 5100-4700 BC, 10% in 4700-4600
BC, and finally 8% in 4600-4300 BC. However,
years later Wing (1986:256, Table 10.6) men-
tioned only three periods: one in 10,000-5500
BC with 2.7% for the camelids, another in 5500—
2500 BC with 3.3%, and one in 2500-1750 BC
in which the proportion of camelids reportedly
increased to 26.7%. This apparent contradiction
cannot be explained with the existing data.

I feel that given the confusion surrounding
the Ayacucho data, it is useful to include here
some of the conclusions that appeared in differ-
ent reports. In this case I shall not concern my-
self with any site but with the phases established
around them (see MacNeish et al. 1983).

“[Clamelid bones” are mentioned for the
Huanta phase in the last report published (Mac-
Neish et al. 1980:7). No date is assigned when the
data on this phase are summarized, but an age of
12,000 BC is given in Table 1-1 (MacNeish et al.
1983). This agrees with a previous datum (Mac-
Neish, Nelken-Terner et al. 1970:35), which said
the actual expression used for this same phase was
“llama or camel bones.”

The Puente phase (9000-7100 BC) is consid-
ered one of hunters, “mainly of deer and a few
camelids.” However, the data on hunting are es-
sentially based on the types of lithic points found,
which I find rather conjectural (MacNeish et al.
1980:7). Earlier, in a preliminary report it had
been pointed out that for this phase, the faunal

remains were “mainly of llama and deer” (Mac-
Neish, Nelken-Terner et al. 1970:36).

As regards the Jaywa phase (7100-5800 BC),
Lumbreras (1974:37) wrote: “Llama remains, as-
signed by MacNeish . . . imply that a similar
process [of domestication] was under way simul-
taneously in the highlands. It has not been possi-
ble as yet to prove that . . . the . . . animals were
domesticated.” However, in the last published re-
port the word “domestication” does not appear at
all. What is said about this phase corresponds to
a seasonal life pattern because the camelids were
hunted at higher elevations. There is an interest-
ing datum, even though no more information is
furnished, which says that the “presence of
camelids” was detected in the feces (it is not spec-
ified whether these were human or not, but it can
be assumed) (MacNeish et al. 1980:8). It would
be interesting to know what kind of camelid re-
mains are detectable in the feces.

The Piki phase is assigned a date that ranges
between 6700 and 5000 BC. It is said that the
“limited number of deer or camelid bones sug-
gest hunting was not important,” but then it is
added, “[h]owever, hunting, both of the ambush-
ing type [that is, specialized hunting of camelids]
and the individual stalking (of deer), were main-
ly dry-season activities in camps at high eleva-
tions” (MacNeish et al. 1980:9).

The following phase, called Chihua, which
was dated between 4500 and 4330 BC, apparent-
ly is a crucial phase, because according to the au-
thors of the report, the evidence indicates “that
the people were now penning and pasturing do-
mesticated animals rather than taming them as in
the previous phase. Llama bones also suggest that
some sort of control, such as selective hunting,
killing of male juveniles, breeding of wild and/or
tamed and/or semi-domesticated camelids oc-
curred even though herding of fully domesticat-
ed llama or alpaca was still not done.” Further on
they add that “the diet seems based mainly on the
products of their hunting of deer and camelids,
and other herding activities they may have done
with camelids” (MacNeish et al. 1980:10).

Finally, I list the Cachi phase, dated between
3100 and 1750 BC, which for the authors corre-
sponds to a seminomadic life, and in whose sites
corrals are observed. “Preliminary analyses suggest



98 THE SOUTH AMERICAN CAMELIDS

that camelids, perhaps semi-domesticated guana-
co, were herded in the Puna zone during the dry
seasons when some hunting and plant collecting
were done. With the coming of the wet season
the people moved to the Low Puna or humid
Woodlands camps to grow potatoes with a cor-
responding de-emphasis on hunting and herding
activities.” The authors posit an exchange of
products between lower and upper zones, and
conclude that the “[e]vidence for such an ex-
change system is not only the large camelid bones
found in low elevation sites, where camelids could
not live” (emphasis added). It is worth noting that
when the authors list the plants cultivated and the
domestic animals, they say “camelid (possibly do-
mesticated)” (MacNeish et al. 1980:11). I empha-
sized the author’s belief that camelids were un-
able to live in zones below the puna because I
disagree. I return to the subject later in the chap-
ter. Although when summarizing the research,
MacNeish (1981¢:222) agrees that these were
“perhaps domestic” animals, a point repeated by
MacNeish and Vierra (1983a:128), these same
authors contradict other chapters in the same re-
port. Still discussing the Cachi phase, MacNeish
and Vierra (1983b:185) suggest “camelid herd-
ing,” but doubt that the corrals were for camelids,
as they use the word “probably” (MacNeish and
Vierra 1983b:235). However, on the problem of
domestication, MacNeish (1983:272-273) wrote
literally about camelids that these were “herded,
tamed or [were] domesticated camelids,” and
then added that “[t]he other major change is in
the use of domesticated, or at least tamed
camelids; camelids account for about 20 percent
of the diet of the highlander and 5 percent of the
consumption of people at lower levels, where
they may well have been received in vertical ex-
change from the Puna dwellers.” MacNeish ends
by saying that “[t]he other distinctive aspect of
the highland was the importation of the concept
and practice of herding camelids; perhaps in
Cachi times some sort of wild guanaco or pale-
ollama [sic] were herded, but later, by ceramic
times, the animals herded were alpaca and llama.”
Again, this clearly contradicts the data I cited ear-
lier from these same authors. Besides, I do not
understand how MacNeish dares suggest that

humans bred Palaeolama when there is thus far no
evidence of it in all of the South American con-
tinent, and there is not a single paleontological
report (as I have already discussed) that shows for
sure whether this fossil animal really exists in the
remains excavated in Ayacucho. This kind of con-
jecture should not be included in a scientific re-
port.

Finally, and to avoid mistakes, I would like to
point out that MacNeish et al. (1975:15) first
noted the presence of six llama bones in an Aya-
cucho (15,500-13,000 BP) context, but the au-
thors themselves said they were “in doubtful con-
texts”—so much so that they were not mentioned
later.

4.2.2 The Coast

Thus far I have discussed the evidence for cam-
elids in highland preceramic sites. I will now try
to analyze the subject for the coast in this same
period. In 1982 I tried to state the problem (see
Bonavia 19822:392 and passim), and will now re-
state it with more data.

On this point there are differing opinions be-
tween scholars who believe there were camelids
on the coast in early times and those who deny it.
Lanning (1967a:63), for instance, was emphatic:
“As yet there is no evidence of the llama . . . in
coastal sites of this period” (Lanning means the
late preceramic), even though in 1960 he himself
had said this was somewhat possible. Cohen
(1978a:259) says practically the same thing for the
preceramic in general, obviously following Lan-
ning, who was his teacher. Lumbreras (1974:37)
and Tabio (1977:211) are also of the same opin-
ion, and claim that these animals appeared on the
coast only during the Initial period. Writing
specifically on the central coast, in the Ancon-
Chillén zone, Cohen (1978b:122; 1978¢:27) later
said that camelids only appeared in the Early In-
termediate period.

Cardich (1980:117-118) also emphatically
denied the presence of camelids on the coast.
However, his argument is no more than a reiter-
ation of what other scholars had said: the “phys-
iological adaptation [of the camelids] to life in the
high altitudes, especially the alpaca . . . the vicufia
... the llama . . . and possibly the guanaco to a
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lesser degree.” Cardich then adds that this is
“compounded by the fact that the coastal climate
is harmful for the llama.” His sources are the
above-referenced studies by Maccagno (1932)
and Jensen (1974), especially the latter, which is
questionable and lacking in scientific support.
However, it is interesting that even in the
1980s, Isbell (1986:142) could write: “Economic
interdependence and intensive exchange of food
between highland farmers and seashore fishers
during preceramic times seems very unlikely. The
distance is great, especially without domesticated
Hamas as beasts of burden” (emphasis added). In
1992 Wheeler et al. still held that “[t]o the best of
our knowledge, llama herding began on the coast
approximately 1400 years ago (Pozorski 1979;
Shimada and Shimada 1985), but the first clear
evidence of alpaca breeding in this zone comes
from the site of El Yaral with an age of 900 to
1000 years. Alpaca may also have been present on
the north coast of Peru at this same time (Shima-
da and Shimada 1985)” (Wheeler et al. 1992:470).
In a later study Wheeler et al. (1995:833) take a
similar position, only here they state that “the ear-
liest use (although surely not the oldest) of
camelid fibre in Peruvian textiles comes from tex-
tiles preserved in coastal sites approximately
dated to 2500-700 B.P. (Novoa and Wheeler
1984).” This occurred despite the fact that in the
1970s Wing wrote that “[b]y about 2000 BC both
animals (camelids and guinea pig) were intro-
duced into the central Peruvian coastal food
economy. One millennium later the use of these
animals spread both north and south along the
highland from Central Peru, and the use of
camelids became more intensive on the coast of
Peru” (Wing 1977b:17). She later insisted once
more that there are camelid remains in the peri-
od 2500-1750 BC, in the late preceramic, al-
though emphasizing that these “are abundant in
coastal sites only after 450 AD” (Wing 1986:255).
There was as well a review of the problem pub-
lished in 1982 (see Bonavia 19822a:392-395).
Burger (1985b:276, 1993a:31) is one scholar
who begins to accept the evidence when he writes
that “camelid remains are rarely recovered in re-
fuse from late Preceramic or early Initial Period
sites on the coast.” Quilter (1991:395-396)

agrees, and believes that camelids were brought
to the coast in preceramic times. However, it is
significant that when discussing and describing
Peru’s kjoekkenmaieddings in the early twentieth
century, Uhle (1906:13) claimed there was a
“species of auchenia” in them. He added that
“[d]eer are still found everywhere, in sites not far
removed from the coast, but the auchenia species
(huanacos) are missing, especially in the North.”
Uhle’s data have been confirmed, and although
much evidence is not available, it does exist, and
I'will review it shortly. However, it must be point-
ed out that I am convinced that the lack of data is
due not to the absence of remains in preceramic
sites but to two other reasons. First, most excava-
tions have been very restricted, often no more
than test pits, to the point that Peruvian archae-
ology does not have studies of sites in their en-
tirety, particularly for the preceramic. In other
words, the sources available usually are limited
and not too significant. Second, faunal and botan-
ical remains were not considered important until
quite recently, or were studied only cursorily.
Many valuable data were lost. This is easily veri-
fied by noting that specialists in osteological iden-
tifications often did not participate in these proj-
ects. It is clear that there will be several surprises
when more systematic work begins.

The first site with data is on the north-cen-
tral coast. This is Los Gavilanes, in the province
of Huarmey, Department of Ancash (for more
data on the site, see Bonavia 1982a). A local
chronology subdivided into three preceramic
epochs—called Los Gavilanes 1, 2, and 3—was
established. The site specialized in maize storage,
and the refuse from everyday waste materials is
scant.

Part of a Camelidae cranium was found in a
context dating to Epoch 3, which has a date of
2200 BC. This is an adult animal (Bonavia
1982b:200), and I assume it is a llama. It repre-
sents 0.1% of the faunal remains excavated at the
site (Wing and Reitz 1982:Table 19,192-193). (In
a later study Wing gave 0.9% [Wing 1986:258,
Table 10.7], but this figure corresponds to the
preliminary analyses, which were later corrected.)
Alpaca (Lama pacos) hair and some textiles with al-
paca wool were found in this same context
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(Bonavia 1982a:102-103, Table 5, and 297, 302,
Photograph 78; 1982b:201). There also were tex-
tiles with alpaca wool thread in an Epoch 2 con-
text (2800 BC). Other woolen remains were in
uncertain contexts and might belong to Epoch 1,
or in any case Epoch 2.

It should also be pointed out that abundant
llama (Lama glama) excrement was found in con-
texts from all three epochs (no absolute dates
were established for Epoch 1, butit is earlier than
3000 BC) (Bonavia 1982¢:225-226). The excre-
ment was analyzed and the diet of the animals was
reconstructed (Jones and Bonavia 1992). T will
refer to this in due course.

All the evidence at this site suggests that the
deposits of Los Gavilanes in Epoch 3 were filled
with maize, which was brought to the site from the
nearby valley on llamas (Bonavia 1982a:271, 272-
273, Drawings 64 and 395). It is clear that llamas
also went to the site in the two previous epochs,
during the Los Gavilanes occupations 2 and 1, but
no more details are available about this. We can
deduce that these animals were eaten sparingly,
given the few bone remains in the refuse.

In the northern part of the Department of
Lima (in the province of Chancay) is the site of
Rio Seco del Leén (usually known in the litera-
ture simply as Rio Seco), which belongs to the late
preceramic. The data are quite muddled. In the
first report (Engel 1956:134) it was pointed out
that “there probably are camelid bones” among
the faunal remains. Then the report says that
“[s]ome bones from Rio Seco (Chancay) might be
from llama” (Lanning 1960:41). However, Wendt
(1963:237, 1976:19) claims there were “cervids
and camelid (guanaco?) remains,” and reports that
this was a lower mandible.

Despite being rich in refuse from preceram-
ic times, the famed Ancén site (in the department
and province of Lima) was never the subject of a
detailed study, and we really have scant data. Mal-
donado (1952a:73) reported: “I collected loose
auchenid excrement from the great midden of
Miramar, in Ancén, which was dispersed all over
the bulk of the midden, and comes from all cul-
tural periods in this zone, from the base of the
mounds to the top itself.” Maldonado explained
that the excrement “preserved its natural shape.”
These remains obviously cannot be dated. It is

possible, from the location of the sector, that they
belong to the Middle Horizon or later times, but
there might be an older component. I find the
datum interesting, notwithstanding its ambiguity.

Moseley (1972:29) reports that “several cam-
eloid bones” were found in the Anc6n-Chillén
area, during the excavation of one of the sites be-
longing to what Lanning called the Encanto
Phase, which goes from 4200 to 2500 BC. Rick
(1983:32) in turn simply comments, without any
real evidence, that in the lomas of Ancén there
“probably [were] pastoral animals like camelids.”
We can assume he means one of the studies Lan-
ning made in the 1960s.

One of the well-known sites for the late pre-
ceramic period, located close to the mouth of the
Chill6n River (also in the department and
province of Lima), is El Paraiso. There are sever-
al reports on this site, but none has any data on
camelids. The only data come from Reitz (1988b:
35), who says that “[i]n the Y-inch samples . . .
Camelidae [and other animals] were identified”;
she gives Table 10 as a source (Reitz 1988b:53),
which is a summary of MNI and biomass at El
Paraiso (but here the subject is touched on in glob-
al terms as “terrestrial mammals”), which in turn
refers to an unpublished report by Wing (1985).

The only other data we have are from Quil-
ter, who worked at the site. In a paper read at the
First Convention of Andean Archaeology (3 June
1988), which I attended, Quilter said there were
camelid coprolites but that these were not in a se-
cure context. Quilter et al. (1991:280) later noted
thatin general, the remains of land mammals were
scant in the sector of El Paraiso they excavated.
They mentioned two camelid bones, also from an
uncertain context, that might come from a later
occupation superimposed on the preceramic one
and dating to the Early Intermediate period.

What Engel (1966b:62, 65, 1967:265, 267)
has reported is the discovery of wool at El Parai-
so, although in small amounts, which is “possibly
from the guanaco Lama huanacus [sic].”

South of the Peruvian capital but still in the
province of Lima (in the department of the same
name) is the site of Paloma, which has an occu-
pation that goes from ca. 5700 to 3000 BC (Reitz
1988a:316). Benfer (1983:5; it was published in
1984) wrote that the most recent level of the site
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held guanaco remains. In effect, Reitz (1988a:
316) specifies that “Camelidae, probably guanaco
(Lama guanicoe) were . . . identified in the grab
samples. Guanacos are known to frequent the
coastal plain during the foggy winter season
(Grimwood 1969). Grimwood even describes the
animals as having once been plentiful on the coast
(1969:71) .. . samples suggest that young animals
were among the guanaco frequenting the lomas
of Paloma, but do not necessarily indicate that the
animals were born there.” In another report,
Reitz (1988b:40, Table 2) herself notes that cf.
Camelidae, possibly guanaco, amount to 1.0% at
the site, and Camelidae, guanaco, to 5.7%. It is
specified that at least one of the animals was less
than 18 months, another was subadult, and anoth-
er adult. The age of many others could not be es-
tablished (Reitz 1988b:34).

Just south of Paloma is the Chilca Valley (in the
Department of Lima, province of Cafiete). Here, a
maxillary bone “that seems to belong to an auque-
nidae” was found at a site called Chilca. The pres-
ence of vicufia wool is also mentioned (Engel 1964:
149-150, Fig. 11). According to Engel (1966a:80)
this would be “vicufia” and dates to 3025 BC. Wing
(1977b:16) confirms the discovery but does not
specify what species this is. Moreover, the date she
gives disagrees with Engel’s date (1966a:80). Her
comment is as follows: “Period 7 (2500-1750 BC)
also marks the time that camelid remains are first
recovered from a coastal site, the Chilca site.” In a
later study Wing (1977b:Table 17) notes that these
remains amount to 3% of the faunal remains at the
site, although she later gave this as 4.4% (Wing
1986:258, Table 10.7).

Regarding Chilca, there is another piece of in-
formation that must be taken with some caution.
Fung (1969:64), probably speaking of the occupa-
tion prior to the late preceramic, claims that “[t/he
dwellers of these houses did not have cotton, and
used vicuna wool to make thread instead.” Fung
attributes this to Donnan (1964) and Engel
(1966a). There is a problem, however, because this
does not appear in either of the two articles cited.
What Engel (1966a:31) says is quite different:
“[Cllothes made out of vicufia or guanaco skin”
exist in an area that extends from Chilca to Nasca,
and at a much earlier date. However, in another
report, probably the one Fung had in mind, Engel

(1964:149) wrote that vicuiia wool “is present in
Chilca, where it was used to make string.” We can
only wonder why Engel never again repeated this
in any of his other studies.

An important archaeological site called Asia
lies beside the Pan-American Highway in the
province of Caiiete in the Department of Lima.
There Unit 1 was excavated. When discussing long
mammal bones, Engel (1963:52) claims these are
hard to identify and could be either deer, vicuiia,
or alpaca. But these are the opinions of a non-
specialist, just as in most of Engel’s reports; a re-
port by a faunal specialist was never published. In
addition, the discovery of a bag and other woolen
textile fragments was reported, and it was claimed
that “[v]icufias and alpacas were possibly kept for
their wool, but we suspect that fox skins, other fe-
lines, and wild animals might have been used”
(Engel 1963:25). The cavalier way in which the
subject is discussed is clear and needs no further
comment.

Engel also excavated the Cabezas Largas site
in the Paracas area (Department of Ica, province
of Pisco). The site dates to 3000 BC. Among other
items, several skeletons were exhumed, wrapped
in mantles of “vicuna skin” (Engel 1960:15). He
specified that “[t]his is the not yet dressed hide of
an auchenid skin, as Peruvians say, quite possibly
a vicufia.” Only fragments survived of these man-
tles (Engel 1960:17). Engel (1960:23) comment-
ed: “The abundance of skins, which can only be-
long to auchenids, argues for contacts with the
highlands. However this does not preclude that a
non-domesticated auchenid managed to live in a
shaded valley close to the Pisco River.” Once
again, no specialist analyzed the material, so the
identification made by Engel’s workmen is sus-
pect. It would be more reasonable to conclude
that these are skins of guanacos, which abounded
on the lomas of the south coast. Engel, however,
was convinced that this was a vicuifia, since he re-
iterated in another study (Engel 1964:149-150)
that vicufia wool had been found in Paracas and
in Rio Grande (Department of Ica, in the prov-
ince of the same name), but noted that no bones
from this animal were found at Paracas. No de-
tails are given for these finds, as usual.

Furthermore, Engel (1964:149) himself
claims that “vicufia wool is abundantly used in
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Paracas and Rio Grande.” The Paracas remains
would belong to the preceramic V (in Lanning’s
1967a terminology), and those from Rio Grande
to the late preceramic (VI).

Villorrio 514, Santo Domingo de Paracas, is
mentioned in one of the last reports published by
Engel (1981), and was given a date of 4000-3000
BC, although suggesting there is no accurate
date. Mammal bones are mentioned here, and
these “apparently [were] from Camelidae” (Engel
1981:34). Then it says that “some camelid hairs”
were found in Tent VIII (Engel 1981:36). When
describing Tomb 2b, which held two bodies, one
an adult, the other a child, we read that the head
of the child “was wrapped in a vicufia skin.” The
remains of a similar skin were apparently draped
over the body of the adult. Lastly, a vicufia skin
was found in Tomb 3, prepared in the shape of a
bag (Engel 1981:36). There is no certainty to
these identifications.

Finally, Engel (1981:24) again reports guana-
co footprints in Pampa Colorada, south of Ocona
(Department of Arequipa, province of Camana),
in a sediment below a layer of sand that seems to
date to the early Holocene. Nothing can be in-
ferred from this datum.

4.3 INITIAL PERIOD
(1800/1500 BC-900 BC)

As has already been noted, several authors have
asserted that domestic camelids were present in
the Initial period, emphasizing that the llama was
on the coast (e.g., Lumbreras 1974:37), while oth-
ers argue it was on the coast and in the highlands
(e.g., Tabio 1977:212). However, these general
statements contain no specific data. Let us turn
now to the available data.

4.3.1 The Highlands

I will begin with the high-altitude areas, follow-
ing the same sequence used with the preceramic
period. (For the location of the sites mentioned,
see Figure 4.2.) There are three sites in the Calle-
jon de Huaylas. The first is Tecliomachay, on the
western slopes of the Cordillera Negra, in the
headwaters of the Sechin River (Lake Canchis-
cocha), and in the Cercocancha Ravine at 4650

masl. According to Malpass (1983:7), here there
is just one occupation from the late Initial peri-
od. This corresponds to a group whose compo-
nents “were engaged in domesticated llama herd-
ing.” Only 27.5% of the bone remains have been
identified, and 91% of these are camelids.

The second site in the Callejon de Huaylas is
PAn 12-51, but I do not know its exact location.
From its designation, it has to be in the province
of Recuay (see Bonavia 1966:13). I know it is in
the highlands and apparently has an important
occupation from this period, where camelids ac-
counted for 84.8% of the faunal remains (Wing
1980:157, Table 8.2).

Finally, based on a study by Sawyer (1985),
Burger and Miller (1995:452, Fig. 15) note that
40% of the faunal remains at Huaricoto are came-
lids.

For the Junin area we have data for some of
the same sites extensively discussed in the section
on the preceramic period. Therefore, I will not
repeat their geographic locations.

The picture at Pachamachay is confusing in
regard to the ceramic occupation, because so far
neither Matos nor Rick has published the data
showing the excavated material. In the first re-
port (Matos and Rick 1979-1980), the materials
were presented as a “tentative overall division,”
and the only thing that follows from it is that the
pottery belongs to the “Regional and Formative
Development.” The “Ceramic Epoch” is as-
signed 97.6% of the camelids (Matos and Rick
1979-1980:44). There should theoretically be
materials from the Initial period, given the dates
assigned to the various levels (Matos and Rick
1979-1980:46, Fig. 6).

Rick repeats exactly the same data in another
report (1980:243, Table 10.1) and claims they
come from the excavations made by Matos. Final-
ly, Rick (1983:146, Table 5) repeats the same per-
centage in a final study, insisting once again that
these are the materials excavated by Matos. In re-
gard to the ceramics, he says only that these be-
long to the “Formative Epoch,” which is obvious-
ly quite vague.

For Telarmachay, the data for ceramic peri-
ods have not yet been published.

From the beginning, Lavallée (1979:116)
noted that “the formative levels contain an even
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higher amount of osseous material (up to 70/75%
of all remains collected), with an even higher pro-
portion of camelids (90% on average).” Lavallée
and Julien (1980-1981:106) later repeat that re-
sources were essentially based on the consump-
tion of camelids during the Formative period, at
a rate of 82%—-90%. They also add that Stratum
IIT (dated to 1400-1500 BC [for the dating, see
Lavallée and Julien 1980-1981:102]) has a pro-
portion of newborn and very young camelids of
more than 60% with respect to other animals of
the same species (specifically 21% adults, 18% ju-
venile, and 61% very young). Meanwhile, in Stra-
tum II (dated between 700 and 200 BC), the pro-
portion of very young individuals is 35%, while
juvenile animals represent 16% and adults 49%.

The data are also vague and scant in the case
of Uchcumachay (Tilarnioc). Kaulicke (1979:
108) simply says that more than 90% of the bones
in the Formative levels are camelids.

In the highland valley sites we come first to
Huacaloma. This is located on the outskirts of
the suburbs of the city of Cajamarca, to the south
(in the Department of Cajamarca, in the province
of the same name), and at an altitude of 2700
masl. Two phases are distinguishable, one called
Early Huacaloma, which corresponds to the early
Initial period, and another called Late Huacalo-
ma, which corresponds to the late Initial period,
prior to the arrival of the Chavin phenomenon in
Cajamarca. Terada and Onuki (1982:253) at first
claimed there were abundant deer bones in the
faunal remains of the Early Huacaloma period,
and “an extreme scarcity of llama bones.” This
was later confirmed by Melody Shimada (1982:
308-309), who specified 60% for deer and 16%
for camelids, although admitting that it was a
small sample. She made the following comments:
“[TThe materials recovered are likely to be sec-
ondary context refuse, and the camelid bones
found there may have been processed elsewhere
at the site.” She then adds that “[m]ost of the
camelid bones are from immature (unfused) in-
dividuals, and, considering the dependence upon
deer hunting, it seems reasonable to suggest that
these are wild forms.” Years later, when writing
on the study of new collections from the Early
Huacaloma period, Melody Shimada (1985:291)
insisted that the faunal sample was extremely

small and that there were no camelids in it. How-
ever, she did recall that the samples collected in
1979 did have some camelid bones.

Shimada, Elera et al. (1982:142) also agree
that the animals found in this phase were wild,
and note that “the abundance of projectile points
[present in the Early Huacaloma phase] falls sig-
nificantly in succeeding periods, when the came-
lid bones predominate among the faunal remains.
The strong dependence on deer hunting during
these two periods confirms the hypothesis that
camelids were present in their wild state.”

When discussing the materials from the Late
Huacaloma phase excavated in 1979, Melody Shi-
mada (1982:309) noted that camelids were almost
completely absent. She added, however, that it
was not clear whether the sample was too small
or whether this reflected reality. Shimada was
right in her surmise, because the picture changed
with later studies. The appearance of camelids
and the decline in importance of hunting can be
seen in the new materials. This transition seems
to have been gradual, to judge from the report, as
there was a moment when deer and camelids ap-
peared in almost equal proportions (54% and
46%, respectively, of the artiodactyls identified).
Besides, fewer than half the camelid bones belong
to adults (M. Shimada 1985:292).

According to Shimada (1985:292), the meas-
urements of the camelids fall within the biggest
guanaco/llama form. She has estimated that 45%
survived the first year and 37% survived past the
first 42 months. Of the remains found (which are
not many), most are adults or juveniles, and 22%
are fetuses/newborn forms. (N.B.: The percent-
ages do not appear in the report; they are mine,
based on the data presented therein.) Besides,
Shimada notes that fewer than half the camelids
killed in this and subsequent periods seem to have
been used primarily for food, because they were
adults.

This change in the economy of the Late Hua-
caloma phase was also discussed by Terada and
Onuki (1985:272). They wrote that “[a] significant
change occurred at the end of the Late Huacaloma
Period or the beginning of the Layzon Period when
camelid domestication was introduced. The peo-
ple of the Late Huacaloma Period seem to have
been reluctant to accept domestication at first, but
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the growing difficulty of capturing deer may have
led them to turn to camelid rearing, which had a
long history in a more southern region” (empha-
sis added). They later insist (Terada and Onuki
1985:273) that “[d]omestication of the camelid was
introduced as an important subsistence activity.”

"There is an important problem with this site
that must be stated, which was also pointed out by
Burger (1984a). According to Terada and Onuki
(1982:261), the Late Huacaloma phase resembles
the Urabarriu and Chakinani phases of Chavin de
Hudntar, so they conclude that Late Huacaloma
may be contemporary with the Chakinani phase.
On the other hand, Melody Shimada (1982:318)
claims that the domestication of these animals had
taken place long ago in the Layz6n phase (which is
later) of Cajamarca and in Chavin de Huantar.

Now, according to Burger (1984a:432), the
transition to an ever-increasing use of domestic
camelids at Chavin de Hudntar occurred in the
Urabarriu phase, and the almost exclusive de-
pendence on llamas for meat happened then in
Chakinani and Janabarriu. This is why Burger
notes that if Terada and Onuki are right, then Shi-
mada is mistaken, because the phenomenon oc-
curs much earlier at Chavin de Hudntar and is
perhaps contemporary with the Late Huacaloma
phase. This has yet to be explained, but I think
that Burger is correct.

The site of La Pampa is in the northern part
of the Department of Ancash, south of Corongo,
in the province of the same name. It is on the
Manta River, a tributary of the Santa River, at
1800 masl. There is a report by De Macedo on
the osteological component of this site that pre-
sents only the identification of the bones, without
the slightest comment (Macedo 1979:97-98).
From Table 1, which provides the only data, it fol-
lows that there are almost no camelids in the
Yesopampa and Tornapampa phases (one bone in

FIGURE 4.2. Initial Period Site Legend

1 Tecliomachay 6 LaPampa
2 Pachamachay 7 Huaricoto
3 Telarmachay 8 Kotosh

4 Uchcumachay 9  Waywaka
5 Huacaloma 10 Puémape

each). The Yesopampa phase corresponds to the
Initial period and Tornapampa is not too clear,
whereas the Caserones phase is within the Early
Horizon (see Terada 1979).

At the site of Huaricoto in the Callején de
Huaylas (discussed earlier), there is material be-
longing to the Initial period. This can be divided
into early and late components. The earliest com-
ponent, called the Toril phase by Burger (1985a:
507, Fig. 2; 532, Fig. 2), must be the final part of
this period, because he gives it a date of
1500-1400 BC and believes that it was contem-
porary with Kotosh Wairajirca. The percentage
of camelids is 31.3%. There is another, later com-
ponent that falls between the Initial period and
the Early Horizon, dated between 1400 and 700
BC. It is contemporary with the Kotosh Kotosh
phase in Hudnuco and with Urabarriu in Chavin
de Huiantar. Here, camelids represent 26.8% of
the total faunal remains.

The Kotosh materials were studied by Wing,
who, when referring to the Kotosh Wairajirca
phase, initially noted that camelids came to 20%
(Wing 1972:331, Table 3). A similar (21%) figure
was later cited (Wing 1977a:839, Table 1). How-
ever, in a more recent report (Wing 1980:160,
Table 8.4) the figure for camelids rose to 28.8%,
though in this case both the Kotosh Wairajirca
and Kotosh Kotosh phases seem to have been
combined. Although there is little material, Wing
(1972:336) noted that these remains include the
following: “[T]he large camelids are guanaco and
the small camelids are vicufia” and “the evidence
of increased abundance of camelids at Kotosh . ..
indicates [the] spread of greater use of camelids
in the highland valleys both north and south of
Central Peru” (Wing 1977b:16).

Wing (1972:331, Table 3, 1977a:839, Table 1)
notes that during the Kotosh phase camelids
comprise 31%.

11 Caballo Muerto
12 Huaca Negra
13 Cardal

14 Hacha

15 Michinal
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I was unable to find specific data for the Aya-
cucho area. All that is available are the general
comments made by MacNeish et al. (1980:12) on
the zone, which is between Andamarca (on the
heights of Chupas at 3600 masl) and Wichqana
(close to the city of Ayacucho), in a period the au-
thors estimate extends from 2213 to 1670 BC.
MacNeish et al. (1980:12) mention the presence
of storage sites and “corrals, often with camelid
bones, [which] may indicate that these centers, at
intermediate elevations, were the redistribution
centers socially linking not only low and high el-
evation communities but uniting the lower eleva-
tion agriculture economies with those of the
seminomadic high elevation herd and root crop
subsistence patterns.” This will obviously have to
be verified with empirical data.

Grossman prepared a report on the site of
Waywaka, close to Andahuaylas at 2490 masl in
the Department of Apurimac, province of Anda-
huaylas. He published the results of an early iden-
tification made in 1971, and then a later one made
in 1983. Grossman (1983:63, Table 3) initially di-
vided the Muyu Moqo style into two phases cor-
responding to the Initial period, one early and the
other late. The percentage of camelids in the
Early Muyu Moqo phase amounted to 42.9%,
and for the Late Muyu Moqo phase 77.8%.
Grossman (1983:73, Table 4) later refined his se-
quence and split the Muyu Moqo style into A, B,
and CD. Muyu Moqo A and B correspond to the
early Initial period and have a camelid component
of 72.7% and 64.3%, respectively. Muyu Moqo
CD was assigned to the late Initial period, with
the camelids comprising 68.6%.

Grossman (1983:64-65) notes the problems in
defining what a domestic animal is, and says he
does “not think that we can reasonably suggest that
a group was domesticating and controlling access
to large numbers of camelids until or unless we can
demonstrate that they utilized large numbers of
these animals in big concentrations outside their
natural habitat.” Basing his conclusions on Wing
(1977[c]:124), insofar as the data might indicate
low species diversity with the clear predominance
of one or two species, and taking into account the
low density of all the identifications at Muyu
Moqo, as well as the lack of a clear predominance
of camelids over cervids and guinea pigs, Gross-

man concluded that it was doubtful that the inhab-
itants of this site raised the animals. And although
it has been pointed out that domestication was
probably a long process involving humans, Gross-
man believes that in the case of the Muyu Moqo
phase, this process is not evident at Waywaka until
the Qasawirka occupation, which dates to the
Early Intermediate period. We should note that
this is the only contrary opinion. I discuss it later.

4.3.2 The Coast

I shall now review the data available for the Ini-
tial period on the coast.

Victor Visquez (in a letter dated 17 July
1992) tells me that only two bones belonging to
Lama sp. were found at the site of Puémape (on
the coast of the Department of La Libertad, in
the province of Pacasmayo, district of San Pedro
de Lloc), in association with Cupisnique re-
mains.

Although I have no specific data, it seems that
the Cupisnique tombs Rafael Larco Hoyle (1941:
164) excavated in the Chicama Valley included
llama offerings, because he wrote that he had
found “some bones . . . probably belonging to
llama.” The presence of this animal in the Cupis-
nique occupation is confirmed by Bird, who was
working then in the area and knew of Larco’s re-
search. Bird remarked that “sacrificed llamas”
were found in one of the structures (Bird 1954:3).

There are somewhat more data for the Ca-
ballo Muerto complex, 17 km inland along the
middle part of the Moche River, in the Depart-
ment of La Libertad. The specific reference is to
the Huaca Herederos Chica, one of the earliest
in the complex, which corresponds to the transi-
tion between the Initial period and the Early
Horizon.

The presence of camelid remains has been
known since the first reports by Shelia Pozorski
(1976:101-102, 105, 111), but in low percentages,
as only four bones were assigned to Lama glama.
These bones show cut marks, evidently made
while dismembering the skeleton. All subsequent
reports, and the comments made by the authors
who took up this datum, include the exact per-
centage of camelids present at this site, which is
14.4% (S. Pozorski 1976:336,1979a:169, Table 1,
1983:30, Table 5; Pozorski and Pozorski 1979:
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427, Table 4; Shimada et al. 1982:141; Novoa and
Wheeler 1984:124; Shimada 1985:9-10).

Shelia Pozorski (1976:111) comments that
the use of camelids as food was an important com-
ponent of the subsistence pattern at Caballo
Muerto, because animals that large could poten-
tially provide a stable source of protein for the in-
land people and were as reliable as shellfish. She-
lia Pozorski insists that there is no certainty in the
identification and that these were “probably”
Lama glama (1979a:174).

Interestingly, the cervids occur in a slightly
higher percentage, 17.6%,and they, along with the
camelids, supplied the people of Huaca Herederos
Chica with almost all of the meat consumed. Based
on the evidence of camelid domestication in the
highland, Shelia Pozorski (1983:33) says that
“there is little doubt that the camelid identified at
Caballo Muerto was introduced into the Moche
Valley from the highland in domesticated form.
Butchering marks on some of the camelid bones
attest to their use as food although they may also
have served as beasts of burden, supplied wool, or
been used in ceremonial functions. Camelid re-
mains were discovered at several later mounds of
the Caballo Muerto complex, a factor which sug-
gests that, unlike deer, camelids persisted as an im-
portant meat source.” Pozorski and Pozorski
(1979:428) present a similar idea but add, “The
continuous presence of these animals suggests
that, unlike deer, camelids persisted as a meat
source throughout the duration of the Caballo
Muerto occupation.”

Pozorski and Pozorski (1979:430) suspect
that deer were rapidly and massively eliminated
from the Caballo Muerto zone, and that was why
its inhabitants adopted domestic camelids.
Thomas Pozorski (1982:232) adds that initially,
the llama occupied third position, behind shell-
fish and deer. The deer later disappeared and the
llama replaced this part of the diet, competing
with and perhaps surpassing marine products.

Thomas Pozorski (1982:232) assumes that lla-
mas grazed on the banks of rivers and irrigation
canals, and cites Cardozo (1954:66-67), pointing
out that “llama prefer the wild plants of the alti-
plano; therefore, in the past they probably pre-
ferred wild plants on the coast to cultivated ones.
Some foraging may have occurred upvalley. Most

likely there were never so many llamas that special
cultivated fields were needed to feed them.” We
must be careful with citations from Cardozo, as I
have already noted. Most of his studies are highly
speculative, and in none of them does he show a
good use of sources; moreover, he does not know
the archaeological literature. Shimada et al. (1982:
141) and Shimada and Shimada (1985:9-10) mere-
ly repeated this, as well as Novoa and Wheeler
(1984:124). This last study is an overview, and it is
striking that for the Initial period only the data
from Caballo Muerto are mentioned, with the
other information noted here ignored. Also strik-
ing is that Novoa and Wheeler state that the “[e]vi-
dence for the first spread of domestic camelids to
the coast comes from . . . Caballo Muerto,” when
there are data for preceramic times.

Slightly more to the south, in the Vira Valley
(still in the Department of La Libertad, province
of Trujillo, district of Vird), is a site that goes
under several names. It is called Huaca Negra,
Huaca Prieta of Guanape, and Templo de las Lla-
mas, and even goes by the geographic name of the
place, Cerro Prieto of Guaiiape. Here, Strong and
Evans (1952:27-34) found four llama burials.
Raymond M. Gilmore, who studied the remains,
said these were llamas or alpacas, with the first
possibility more likely.

However, there is a problem. Willey (1953),
who worked in this zone, mentions Huaca Prieta
of Guanape, which corresponds to V71. Howev-
er, this site does not correspond to the location
shown for Huaca Prieta of Guafape on the large
map included with the book, for it is inland and
more to the north. This clearly is a mistake, be-
cause Willey (1953:44) specifies that the site is lo-
cated “near the beach.” And there is another
problem. Willey (1953:56) clearly says that “two
llama burials” were found here. What is not clear
is whether Willey meant the discovery made by
Strong and Evans, and made a mistake in saying
two instead of four burials, or whether these are
two additional burials supplementing those
found by Strong and Evans. It seems that the lat-
ter is correct because Willey’s observations came
later than those by Strong and Evans, since he
mentions in his book the study made by these two
scholars (Willey 1953:57). Either way, Willey’s
comment (1953:48) on Huaca Prieta of Guaiiape,
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which he defines as a “special building,” is inter-
esting. He wrote: “The llama burials found with-
in it may be votive offerings. Or could this, and
the other community buildings of the period
[Willey here means the Guanape Period, the Vira
Valley occupation that corresponds to the Initial
period], have been llama corrals?”

"This discovery has been cited several times
(Lumbreras 1974:52; Shimada and Shimada 1985:
10; S. Pozorski 1976:240; Pozorski and Pozorski
1979:430-431). Pozorski and Pozorski (1979:4
31) believe the camelids “may have been fur-
nished from an inland center for ceremonial use
in the temple.”

For the central coast I have no specific data,
just a general statement by Lanning (1967:89),
who said that “[1]lama bones are commonly found
in Initial Period refuse deposits.”

In the Lurin Valley (in the department and
province of Lima) there is an important site
whose study is still unfinished. This is Cardal,
which has been dated between 1170 and 740 BC.
Here, camelid bones “appear in small number.
"The species has not yet been identified, but these
camelids seem to be an important source of meat
(Miller ms.)” (Burger and Salazar Burger 1992:
124).

"To finish the coastal data I must mention the
site of Hacha, in the Acari River Valley (depart-
ment of Arequipa, province of Caraveli), less than
200 masl. The mean radiocarbon date given is 925
BC. According to the first report, no camelid re-
mains were found here, just a painting that I find
interesting. The wall of a building called “Struc-
ture 2” is “decorated with a series of marching
camelids” (Ridell and Valdez 1987-1988:8, 10,
Fig. 10). It actually is unusual to find camelids
decorating coastal structures, and to the best of
my knowledge this was only repeated at Para-
monga at a much later date (the Late Horizon),
but this decoration was never adequately de-
scribed (see Bonavia 1985:169, Fig. 121).

However, in a later study Valdez (1996:99)
specified that “[m]ost of the animal bones were
recognized as belonging to Andean camelids, but
their poor state of preservation did not allow fur-
ther studies.” Valdez (1996:101) believes the
bones found at Hacha are from guanacos, to judge
by the teeth. (Valdez followed the methods set

down by Wheeler 1984[c in our bibliography].)
However, I believe he is wrong, because we know
there were llamas on the coast in preceramic
times, as has already been seen: “Considering that
llamas were already domestic animals and that
only guanacos are likely to live on the coast, lla-
mas could be eliminated” (Valdez 1996:101). He
adds (1996:101) that another argument for this
would be that no evidence of high newborn mor-
tality was found at Hacha (still following Wheel-
er 1984 [c in my bibliography]). Based on these
criteria Valdez assumes that the scene depicted in
Hacha Structure 2 depicts guanacos.

4.3.3 'The Ceja de Selva

There is also information for the ceja de selva,
specifically for the site of Michinal. This is a lat-
eral valley located on the left bank of the conflu-
ence of the Tabaconas and Chinchipe Rivers, 3
km from their confluence. This is in the Depart-
ment of Cajamarca, in the province of San Igna-
cio, district of Chirinos. The site is at an altitude
of 510 masl (Miasta 1979:45-46). Miasta excavat-
ed here and reported that cervids predominated
among the faunal remains at the site (63.63%),
“followed by camelids (31.81%). . .. The cervids
were likewise being consumed from the first pe-
riod up to strata V, where they were substituted,
or better still, supplemented, by camelids
(13.17%).” This study is deficient and confusing,
and the chronology is not clearly presented. Ap-
parently there are preceramic strata without
camelids. These appear in a context that proba-
bly dates to the Initial period (see Miasta 1979:
193-197). It is a real shame that better data are
not available for a site like this, which is extreme-
ly interesting for this subject, owing to the natu-
ral environment. At present, these lands belong to
the very dry tropical forest (ONERN 1976:63)
and are in the semiarid humidity provinces of
Holdridge’s Bioclimatic Diagram (1967:Fig. 1).
From ONERN (1976:64) we know that seasonal
pastures formed by native grasses develop during
the rainy season and become good standing hay
in winter to be consumed by goats and cattle. It
may well have fed camelids, and the data available
make me believe that the environment during the
Initial period must not have been all that differ-
ent from the present one.
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4.4 EARLY HORIZON
(900 BC-200 BCO)

Some believe the Early Horizon was the time
when domestic camelids became crucial for the
economy of native groups (e.g., Shimada 1982:
146). This is questionable.

4.4.1 The Highlands

Here I review the evidence for the Early Horizon
using the same criteria as were used for earlier pe-
riods. I begin with the highland sites. (For the lo-
cations of the sites mentioned, see Figure 4.3.) The
first evidence, although general, refers to the Hua-
machuco area, in the mountainous part of the De-
partment of La Libertad. McGreevy and Shaugh-
nessy wrote that “[i]f it is assumed that the jalca
fuerte (3700-4000 masl) is the preferred setting for
camelid herding, the lack of jalca fuerte sites is sur-
prising. Either there were very few domesticated
camelids until later in time, or the prehistoric
herding regime was different from that docu-
mented further south in the Central Andes, where
remains of settlements of full-time herders are
common in the jala fuerte” (McGreevy and
Shaughnessy 1983:240). The authors then discuss
the presence of domestic camelids at Huacaloma
in Cajamarca and assert that “[t]here is no obvious
reason why camelids would not be present in Hua-
machuco by this date as well. A different herding
regime is suggested in which settlements are locat-
ed in the upper quechua or lower jalca, and the jalca
fuerte is used for herding on a daily basis on com-
munally held land. Under such a regime, the only
herding-related structures that would be expected
in the grazing area would be windbreaks for the
shelter of herders. Intensive animal care (e.g., cull-
ing, breeding, tending, etc.) would be carried out
at lower altitudes in the permanent settlements”
(McGreevy and Shaughnessy 1983:240).

Site PAn 12-57 is in the Callején de Huaylas,
apparently in the puna area of the province of Re-
cuay. The only thing we know about it is that it
has a Chavin occupation. According to Wing
(1980:157, Table 8.2; 158, Table 8.3), camelids
make up 96.1% of faunal remains in terms of
bones recovered, and 97.1% if calculated by
weight. In this same study Wing (1980:160, Table
8.4) gives a figure of 96.2%, but it surely is a mis-

print, as the first figure is later repeated in anoth-
er study by Wing (1986:253, Table 10.5).

In the province of Recuay there is another site
that I believe is in the puna, PAn 12-51, which I
am certain belongs to this horizon. Camelids
make up 88.5% of all faunal remains (Wing 1986:
253, Table 10.5).

Two sites are known in the puna of Junin:
Pachamachay and "Telarmachay. Both have Early
Horizon occupations. At Pachamachay, camelids
make up 98.2% of the faunal remains, while in
Telarmachay, early and late phases can be distin-
guished. In the first phase camelids make up
84.3% of all bone remains; they are 86.1% in the
late phase (Wing 1986:253, Table 10.5).

In the Department of Ayacucho there is a site
called Tukumachay that is in the southern part of
the department, on the road to Cuzco, at an alti-
tude of 4350 masl. (MacNeish [1981¢:238-239]
includes it in Table 8-13, which describes Fig. 8.8,
but the site does not appear in this figure.) This
site has an occupation with Wichqana ceramics
that has been dated between 1200 and 900 BC.
Camelids were found here, and these “were almost
certainly hunted or herded.” From the description
we can see that chosen cuts were brought to the
site, and there are no head parts. It is presumed
that the animals were killed somewhere else
(Vierra 1981a:133).

For the site of Chupas, 25 km from the city
of Ayacucho at 3600 masl in the province of Hua-
manga (Department of Ayacucho), Ochatoma
(1992:198) wrote: “The presence of camelid
bones in association with Chavinoid ceramics
would demonstrate . . . the significance that rais-
ing camelids had in this period.” Ochatoma based
this statement on data from Cruzat’s dissertation
(1967).

Farther south is the famed site of Qaluyu in
the Department of Puno (in the province of Azan-
garo). Here, camelids also played a significant role
at this time, because they constitute 72.7% of the
bone fragments (Wing 1986:253, Table 10.5).

Pucara is another major site in this same de-
partment but in the province of Lampa, at an
altitude of 3930 masl. Novoa and Wheeler (1984:
123) wrote: “Faunal remains from the type site of
Pucard [sic], excavated by Elfas Mujica and ana-
lyzed by Jane C. Wheeler, indicate that domestic
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FIGURE 4.3. Locations of archaeological sites dating to the Early Horizon where camelid remains have been
found. The site legend is on the facing page. Prepared by the author and drawn by Osvaldo Saldaiia.



ARCHAEOLOGICAL DATA FROM PERU

111

camelids played a predominant role in the econo-
my of this early urban center, but little additional
information is available from other sites in the area
(Wing, in press) and new evidence of early alpaca
domestication in Junin suggests that specialized
breeding for wool production may have been the
real contribution to the Pukara culture.”

I now continue my review of the highland val-
ley sites. At the site of Huacaloma, there is an
Early Horizon occupation called Layzon, dated
between 500 and 200 BC (Terada and Onuki 1985:
273). According to Terada and Onuki (1982:255),
it was at this time that the number of llama bones
increased. Melody Shimada (1982:310-311) stud-
ied the faunal remains. She asserts that camelids
suddenly appeared and there was a complete re-
liance on them after Late Huacaloma. Shimada
even suspects that the majority of the unidenti-
tied artiodactyls are in fact camelids. These ani-
mals account for about 84% of the bones, while
deer account for only 4%. She wonders whether
these are guanacos, llamas, or both, but states that
there is much evidence that these are domestic
animals.

Shimada believes that if her hypothesis is
correct (M. Shimada 1982:310-311), then there
are two possibilities: they were either brought
there or raised locally. Given their abrupt appear-
ance, she assumes they were brought from the
central Andes, where—according to the informa-
tion available—these animals were domesticated
(this contradicts Terada and Onuki [1985:272],

FIGURE 4.3. Early Horizon Site Legend

who posited a process of local domestication).
Shimada assumes that domestic llamas and al-
pacas appeared first in the Kotosh and Chavin
periods. (Shimada presumably meant Kotosh
Kotosh and Kotosh Chavin. This has not been
confirmed, as we will see later.) Based on data
from Wing (1972) and Miller (1981), Shimada
posits that the same process of the deer-camelid
relationship that took place in Kotosh and
Chavin now developed “independently” in the
Layz6n period of Huacaloma (M. Shimada 1982:
311). In this case the economic emphasis on
camelids did not occur prior to 200 BC, although
when it did happen, it did so rapidly. This possi-
bility, according to Shimada, has interesting cul-
tural implications because the iconography and
ideology associated with Chavin de Hudntar dur-
ing most of the first millennium BC were not
connected to any important economic change.
The evidence from Huacaloma suggests that this
economic change came about later—unless there
was a break in the occupation prior to the Layzén
period (this has been confirmed, as I will discuss
later). Bearing in mind that there is a stylistic sim-
ilarity between Salinar and Layzon pottery, the
contacts between the coast and the highlands
were perhaps more important than those be-
tween north and south. One reaches the same
conclusion, says Shimada, using an alternative
possibility, namely, that camelids were domesti-
cated during previous phases. If the samples from
Huacaloma are representative, they demonstrate

1 Huamachuco 14 Pikimachay 28 Moxeque

2 (Puna of the province of 15 Wisqana 29 Bermejo
Recuay)* 16 Jargan Pata 30 Faro de Supe

3 Pachamachay 17 Marcavalle 31 Ancén

4 Telarmachay 18 Minaspata 32 Huachipa

5 Tukumachay 19 Pikicallepata 33  Curayacu

6  Chupas 20 (Q’Ellokaka 34 Cerrillos

7 Qaluyu 21 Parifas 35 Paracas

8  Pucara 22 Nafafiique 36 Cahuachi

9  Huacaloma 23 Huacas Lucia y Cholope 37 San Nicolis

10 Huaricoto 24 Huaca La Merced 38 Huaca del Loro

11 Chavin de Hudntar 25 Huaca Cortada 39 Chavifia

12 Kotosh 26 Huaca de los Reyes 40 Cerezal

13 Huancayo Alto 27 Pampa Rosario * Exact location not known
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that these animals were not economically signif-
icant until the Layzén period. The introduction
of domestic llamas and pastoralism at a regional
level seems more likely. Shimada used the study
by Espinoza (1974:48), which notes that deer
hunts were a “magic rite” in the Cajamarca-Hua-
machuco area in historical times, to suggest that
this might have far more ancient roots.

Melody Shimada (1985:291) says that there
would be one possible alpaca if Wheeler’s dental
traits method (1982b) was used for Cajamarca. All
the rest would correspond to the llama/guanaco
forms. There would seem to be eight specimens
in the EL phase and two in the Layzon period,
which, as we saw, must correspond to the transi-
tion between the Early Horizon and Early Inter-
mediate period. In regard to this scenario, Shima-
da (1982:149) comments that there was “a major
economic shift from deer hunting in the Late
Huacaloma Phase to the abrupt appearance and
overwhelming dependence on domesticated
camelids (most likely llamas) from the onset of
the Layzon Phase.” In the second campaign, a
team of Japanese archaeologists excavated at the
Layzon site, also in the Cajamarca basin. A con-
text belonging to the Layzon period was found
here. Although in this case it is a ceremonial con-
text, the faunal materials do not differ much from
those of Huacaloma for the same period. Came-
lids thus outweigh cervids, 73% to 27%. In com-
parison with Huacaloma, the survival curve shows
a gradual diminution in deaths, with greater sur-
vival after the first 12 months but about the same
percentage after 42 months.

Out of a minimum number of eight individ-
uals, two are adults, four are juveniles, and two are
fetuses/newborns (i.e., 25%; my percentage)
(Shimada 1985:293).

Several sites were discovered in the Cajamar-
ca area by the Japanese archaeological expedition
(see Terada and Onuki 1985:271). These sites
have not been described or analyzed. Limited
data are available on two of them in Shimada’s
(1988) report. She mentions the sites of Huacariz
and Kolguitin. In the first case we can assume that
it is Huacariz Grande, mentioned by Terada and
Onuki (1985:271). This site is located 6.5 km
southwest of the city of Cajamarca (Shimada
1985:132). It has a Late Layzon phase occupation,

and it has been established that camelids compose
93% of its remains and that these are big llama/
guanaco forms (Shimada 1985:134).

In the Early Layzon phase at the site of Kol-
guitin, 7.5 km northeast of Cajamarca city (Shi-
mada 1985:132), camelids represent 67% of fau-
nal remains, and at least half were adult animals.
We can assume there were large and small
camelids at the site, to judge from their dental
characteristics (Shimada 1985:133).

There are some data for the Early Horizon in
the Callej6n de Huaylas, but they are vague. For
some of these sites there are few references avail-
able, and we can only guess their location thanks
to their codes (see Bonavia 1966). This is the case
of Chopi Jirca (PAn3-3), in the province of
Carhuaz, which was studied by Gary Vescelius.
Vescelius never published a report, either for this
site or for all the others he studied or explored
(see Bonavia 1966:59). According to Wing (1986:
256, Table 10.6), the site belongs to this period
and camelids represented 88.9% of the fauna.
PIRC and Pi are two other sites studied by
Vescelius; all that is known is that they are in the
Callejon de Huaylas. They have an Early Hori-
zon occupation, according to Wing (1986:256,
Table 10.6), and the percentage of camelid bones
is, respectively, 90.2% and 54.6% of the total re-
mains studied.

Finally, Burger (19852a:507, Fig. 2; 532, Table
2) has reported on the Early Horizon levels of
Huaricoto. Burger discusses what he calls Early
Capilla (700-400 BC), which is contemporary
with the Kotosh/Chavin phase at Kotosh and
Urabarriu and Chakinani at Chavin de Hudntar.
The percentage of camelids from this phase was
68.6%. Then came the Late Capilla phase (400-
200 BC), which is contemporary with Kotosh/
Chavin at Kotosh and with Janabarriu at Chavin
de Huantar, with 55.5% being camelid remains.

Still in this area we find Chavin de Hudntar
(Department of Ancash, province of Huari, dis-
trict of Chavin de Hudntar). Lumbreras provid-
ed both a preliminary and a final report on his
work at this site, from which we can glean infor-
mation on the fauna recovered (Lumbreras 1989
and 1993, respectively). In the preliminary report
Lumbreras said that during Chavin times there
was “—apparently abundant—camelid raising”
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(Lumbreras 1989:38). When discussing the Hua-
ras epoch, Lumbreras states there were “many
camelid bones” (Lumbreras1989:118). However,
most of the references are for the Gallery of the
Offerings, where “thousands of broken camelid
bones” were found, according to Lumbreras
(1989:130). Then he explains (1989:158) that the
broken plates and bowls found there held
“camelid ribs.” Lumbreras insists on this identifi-
cation on page 186 (1989) and then specifies, for
this same place, that “there are camelids (especial-
ly alpacas?)” (1989:205). However, the only actu-
al enumerated data are the camelid bones found
in the Gallery of the Offerings, which make up
15.86% of the total (Lumbreras 1989:207); but
this figure is inconsistent with the oft-repeated
abundance or the “thousands” of bones men-
tioned. It is true that 55.14% of the bones are re-
ported as unidentified and that these correspond
to a “large mammal,” “mainly Artiodactyls”
(Lumbreras 1989:207), which clearly might in-
clude camelids.

In his final report, Lumbreras (1993:291-
298) devotes an entire section to camelids, but lit-
tle is actually added to the data in the preliminary
report. An attempt is made to summarize the find-
ings on these animals, both in archaeological and
in distribution terms, but the results are quite
poor. First of all, I must indicate that the quanti-
ty of camelid remains is slightly higher than pre-
viously believed. Although no figure is given as a
percentage, we can deduce that it was 20.27%
(Lumbreras1993:Fig. 34,292). It is then explained
that all body parts from these animals are repre-
sented in these remains in at least 30% of the re-
ported specimens, but Lumbreras then adds that
“this representativeness is relative because there
are few cranial remains (mostly mandibles), while
leg and thorax bones are generously represented”
(Lumbreras 1993:296). It is worth noting that
only one example allows us to assume that a com-
plete animal was placed there, for in all other cases
the bones were disjointed (Lumbreras 1993).
Lumbreras hypothesizes that the camelids were
part of “food” offerings, some “roasted and prob-
ably parboiled or cooked in water; they were
placed as given ‘portions’ according to the abun-
dance and/or succulent condition of the meat”
(Lumbreras 1993:296-297). To support this hy-

pothesis Lumbreras (1993:297) says that “there
are camelid bones in all cells, adult, juvenile and
infant, save for Cells 5 (which does not have bones
of infant animals), 7, and 9 (which does not have
bones of juvenile animals). A trait equally com-
mon to all cells is the presence of front and hind
leg. ... All also have ‘portions’ of arms (scapula or
humerus), thigh (femur), ‘loin’ (the region of the
coccyx), ribs and ‘chops’ (vertebrae-ribs), and
some cranial remains.” There were also camelid
bones in the main corridor, where there was “a
constant deposition of adult, juvenile and infant
animals” (Lumbreras 1993:298). The lack of pre-
cision in a report of this kind is striking. Lum-
breras (1993:298) writes: “There are 640 camelid
bones, i.e., over 15% of the total recovered, not
counting those in the category “large mammals”
which number 2018, and with which they come
to more than 50%.” It so happens that in Figure
34 (Lumbreras 1993:292), the number of camelid
remains is 641 and the number of large mammal
remains is 2,028. Bearing in mind that the total
number of bones found—that is, camelids plus
other animals—is 3,161 (including those found in
the cells and in the corridor), camelids compose
20.27%, a lot more than 15%, and large mammal
remains compose 64.15%. If we add the figures
for camelids and large mammals, they come to
84.43 %, which is also considerably more than the
50% noted by Lumbreras. Interestingly, several
bones had marks left by rodents and cuts made
with sharp or serrated instruments, particularly
on the long bones. Only a few had ochre stains,
which might be due to chance or might be the re-
sult of some rite (Lumbreras 1993:298). There
thus can be no doubt that the context of these re-
mains, which were jumbled with the remains of
carnivores and rodents, was a ceremonial one.
The zoological analysis presented in this re-
port (Cardoza 1993) is very poor. The only thing
done here is to identify the material at a taxo-
nomic and anatomic level, trying, in the latter
case, to identify what part of the skeleton the
bone remains corresponded to and the age of the
animal. In the case of the camelids, the taxonom-
ic identification reached only as far as order and
family (Cardoza 1993:Table 1, 371). It is striking
that the total number of bones mentioned in this
study (3,133; Cardoza 1993:371) is not the same
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as that given in Figure 34 (3,161; Lumbreras
1993:292).

The only part of the conclusions that can be
salvaged says that “the animals were laid like por-
tions for a meal. For the most part, only the thighs
and ribs of the large animals, that is, camelids and
cervids, were placed like portions of food. In the
case of younger and/or infant animals there are
parts of the body like the cranium, the sternum,
etc., while the smaller animals like Canidae, birds
and rodents, among them the viscacha [sic] and
the guinea pig, were offered whole.” Besides,
“[m]ost of the material was burned” (Cardoza
1993:393). In his preliminary report, Lumbreras
suggested that the camelids were mainly alpacas
(Lumbreras 1989:205). The final report says that
“we must assume that the camelids represented in
the gallery are essentially llama and alpaca”
(Lumbreras 1993:295). The only support for this
statement is that “the domestication of camelids
had been accomplished in the Central Andes” by
the time the Gallery of the Offerings was used.
Subsistence based on the meat of these animals
therefore spread to “lands where these did not yet
exist, were scarce in their wild form, or simply did
not form part of the consumption habits of the
northern peoples” (Lumbreras 1993:295). Lum-
breras then insists that these were domestic ani-
mals, as we would otherwise have to consider
“large herds of guanacos and/or vicufia that could
have made such a careful selection by age groups
possible” (Lumbreras 1993:295). These argu-
ments are groundless. Domestication had, of
course, been accomplished by the Early Horizon.
This is not new. However, to say that the custom
of using camelids spread to areas where these “did
not yet exist, [or] were scarce,” meaning to the
north, is to ignore the facts. The dispersal of these
animals is shown in my Figures 2.2, 2.5, 2.9, and
2.11 (in Chapter 2), which are based on the data
available, and it is clear that camelids lived in the
Callejon de Huaylas and its vicinity. Nor do we
need to think in terms of large herds of wild an-
imals if we consider that the Gallery of the Of-
ferings was used for a long time, as follows from
Lumbreras’s study. In other words, the animals
were not all killed at the same time. Besides, Lum-
breras seems to forget that a great number of an-
imals can be trapped in a chaco, clearly a very an-

cient Indian custom. Nor is there a “selection by
age groups,” as he claims. To disprove this, all we
need do is study the data presented by Cardoza
(1993:372-377). These clearly show there is no
constant in the figures that could indicate the in-
tention of choosing animals by their age. Finally,
itis absurd to argue, as Lumbreras does, that since
domestication had already taken place, the re-
mains excavated at Chavin de Hudntar must cor-
respond to domestic forms. Did domestication
entail the disappearance of all wild camelids?

The point here is the following: How could
Lumbreras have identified the camelid bones and
even raised the possibility that these were alpacas
and llamas, when Carmen Rosa Cardoza, who
studied the animal remains (see Lumbreras 1993:
207; Cardoza 1993:Table 1, 370), was unable to
do so?

Besides, identifying the materials found in the
Gallery of the Offerings is not easy because re-
mains belonging to various Chavin phases, main-
ly Urabarriu and Chakinani, were found there
(for a more extensive discussion of this subject,
see Burger 1984b:173-183, 186-187).

For this same site of Chavin de Hudntar we
have more accurate data in Miller (1984), who
studied the faunal remains excavated by Burger
(1984a) in the area occupied by the present town
of Chavin de Hudntar, on the left bank of the
Huachecsa River (see Miller and Burger 1995:
427). It was on the basis of these studies that Burg-
er (1984b) prepared his three-phase sequence for
Chavin de Hudntar: Urabarriu, Chakinani, and
Janabarriu. Miller wrote that “[t|he Chavin fauna,
during all three phases [he means the aforemen-
tioned phases], is dominated by large herbivores
of the families Cervidae and Camelidae” (Miller
1984:283). He then specifies that hunting was im-
portant during the Urabarriu phase (900-600 BC
according to Burger [1985a:507, Fig. 2]), shown by
“the presence of guanacos or vicufias among the
... camelid bones. . . . In contrast, during the Cha-
kinani (600—400 BC according to Burger [1985a:
507, Fig. 2]) and Janabarriu (400-200 BC accord-
ing to Burger [1985a:507, Fig. 2]) phases, the im-
portance of hunting appears to have been sup-
planted by the herding of llamas and/or alpacas or
trading with camelid herding residents of the al-
turas zone” (Miller1984:283-284; for more details
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on the chronological sequence for Chavin de
Hudntar, see Burger 1984b, 1998).

The percentage of camelids in the Urabarriu
phase is 67.33%; it is 95.60% in the Chakinani
phase and 95.10% in the Janabarriu phase (Miller
1984:285-287).In 1981 Miller (1981) had already
clearly noted that the economy was based on the
hunting of cervids, vicufias, and llamas in the
Urabarriu phase, but with camelids as the major
source of protein. Then he added that “the
Urabarriu faunal assemblage probably represents
a transitional phase in the hunting strategy of the
inhabitants of the Chavin area at a time when do-
mesticated camelids were beginning to be intro-
duced from highland areas to the south, but be-
fore they had achieved the dietary monopoly
observed in the later Chakinani and Janabarriu
periods” (Miller 1984:284).

Miller (1981) believes that although the llama
might not have been present in the earliest phas-
es, a dramatic change did occur in the Janabarriu
phase, when the people began to raise llamas, thus
suggesting that hunting was abandoned for the
raising of domestic llamas. Miller also believes that
the economic increase emphasizing domestic
camelids did not take place in the northern high-
lands before 200 BC, but that when it did happen,
it did so rapidly. This same scholar (1979, 1981:12)
notes that camelids were raised for two years in the
Janabarriu phase, after which 40%-50% of them
were butchered. However, a large percentage of
the population survived for 42 months (I was un-
able to read the studies by Miller and have taken
the data from Melody Shimada [1982:311-312]).

I believe Burger (1989:563, 1993b:71) made
a most important comment on this subject:

Both the hypothetical high-status and
low-status areas of Chavin de Huantar
depended on llama meat as the principal
source of animal protein during the Jan-
abarriu Phase, but a comparison of the
ages of the animals being consumed re-
veals that the upper-status area was con-
suming younger, more tender animals
than the nearby lower-status workers.
Moreover, an analysis of selective repre-
sentation of camelid bones from both sec-
tors of the site indicates that these animals

were not being slaughtered at Chavin de
Huantar, but instead were being but-
chered elsewhere, presumably in contem-
porary villages like Pojoc and Waman
Wiain near the high pasture land.

In a later study Miller and Burger (1995) con-
firm these assertions and explain them in more
detail. It is only in this last report that percent-
ages are presented for camelid occurrence in fau-
nal remains that are slightly different from those
previously indicated. So, for the Urabarriu phase
we now have 68% and not 67.33%; 94.6% for the
Chakinani phase and not 95.60%; and 93.7% for
Janabarriu instead of 94.19% (Miller and Burger
1995:429, Table 1).

Miller and Burger suggest the meat came
from the highlands as charqui, or freeze-dried
meat. On the basis of ethnographic studies con-
ducted by Miller in southern Peru (1979), with
excavations of modern garbage and surface col-
lections, Miller and Burger believe they have
found a pattern that shows the predominance of
head and foot bones, while leg bones appear in
smaller numbers.

Excavations done in a peasant community
show that head and foot bones are five times more
frequent than leg bones. After noting several
characteristics of charqui-producing practices in
the southern puna, Miller and Burger claim that
the preparation of this product typically includes
the bones with the meat and uses parts of the an-
imals’ body except for the head and feet, which
are immediately consumed. Potentially, the pro-
duction and transportation of charqui would yield
a sample with an overrepresentation of podial and
cranial elements in high-altitude sites where char-
qui was prepared, and a concomitant overrepre-
sentation of leg and axial elements in the highland
or coastal valleys receiving the end product.

These are the criteria Miller and Burger used
to interpret the osteological materials from Cha-
vin de Huantar. In fact, the study of the bones, an-
alyzing the differential representation of the vari-
ous body parts, and bearing in mind the
proportion of the five main groups of carcass re-
covered among the materials in the three phases
of Chavin de Hudntar (head, axial elements, fore-
limbs, hind limbs, and feet), yielded the following
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results. Head and foot bones abound in the Ura-
barriu phase, whereas in the Chakinani and Jan-
abarriu phases there is a strong reduction in the
carcass group and a corresponding increase in leg
elements (Miller and Burger 1995:438-440).
Miller and Burger believe the Chavin de Huantar
river valley is far too narrow to provide enough
pasture for flocks of camelids. This would have
given rise to an exchange of products between the
valley and the puna (Miller and Burger 1995:442).

In this last study Miller and Burger tried to
establish to which camelid species the bones
found at Chavin de Hudntar belong. Despite the
problems in making this kind of inference, they
concluded that llamas predominated over vicufia
remains in the Urabarriu and Chakinani phases,
while 1llama predominated in the Janabarriu
phase. This would mean that whereas hunting
was still practiced in the first two phases, it had
almost disappeared in the last one (Miller and
Burger 1995:427-438).

(When discussing the presence of alpacas,
Miller and Burger claim that it is significant that
“alpaca fiber does not appear on the north coast
until the time of the Gallinazo culture” [Miller
and Burger 1995:435]. They then add that
“[c]amelid wool does not appear in textiles until
the Early Horizon” [Miller and Burger 1995:
450]. This is not correct, as we have seen, for al-
paca hair, and some textiles with alpaca wool,
were found at Los Gavilanes, a late preceramic
site on the border between the central coast and
the north coast [Bonavia 1982¢:102-103, Table 5,
297,302, Photo 78; 1982b:201].)

Miller and Burger (1995:451) suggest that the
llamas of Janabarriu times might represent a di-
rect import of a southern camelid stock, rather
than animals whose ancestors adapted to the
northern environment more than 2,000 years
ago. Here they follow the ideas presented by
Miller and Gill (1990). (This was later expanded
in Miller and Burger 1998.)

However, Lidio Valdez does not fully agree
with this position. He specifically disagrees with
Miller and Burger (1995) as regards the use of
charqui. Valdez argues that “[t]he consumption of
charki cannot be archaeologically established.
They believe [he means Miller and Burger 1995]
that the absence of camelid heads and legs at sites

like Chavin de Hudntar indicates charki consump-
tion, but this is simply wrong. In fact, the same
patterns result when fresh meat is transported,
something I myself saw in Ayacucho. Besides,
Miller and Burger ignore other models that ex-
plain this pattern better, and seem to be fully un-
aware that the animals’ head and legs are used in
a different way, thus resulting in a different kind
of destruction of these bones, as well as a spatial
distribution for them that is different as well. In
addition, there are examples of camelid legs used
as offerings. These are all effects that Miller and
Burger do not consider. Their interpretation is far
too simplistic” (Lidio Valdez, pers. commun., let-
ter, 30 March 1999).

During the Kotosh Chavin phase at the famed
Kotosh site, the percentage of camelids reached
50% of the total faunal remains (Wing 1972:331,
Table 3). However, in a later study Wing (1986:
256, Table 10.6) mentioned Early Kotosh, to
which she assigned 20%, and Late Kotosh, with
48.6%. In this case it is not clear whether Wing
has split the Kotosh Chavin phase or whether
“Early” means Kotosh Kotosh and “Late” stands
for Kotosh Chavin. In her comment, Wing (1972:
336) mentions both phases and says Kotosh Ko-
tosh and Kotosh Chavin are similar and differ
from previous phases. Both saw a remarkable in-
crease in the number of camelids, and among them
the smallest showed a relative increase. They were
probably guanacos and vicufias. There also are re-
mains that probably are domestic forms of the
llama and alpaca. Wing (1972:336) repeats that
“[i]t 1s in these periods that we have the first clear
evidence of use of domestic llama and alpaca al-
though hunting wild camelids was still practiced.”

A site called Huancayo Alto is in the upper
Chillén River Valley (in the Department of Lima,
district of Canta), at about 2000 masl. Dillehay
(1979:27) studied the area and explains that in the
middle Chill6n River Valley there is no sign of
population movement between the lowlands and
the highlands. However, there are “enough
camelid bones” and highland ceramics for us to
surmise that some relations existed with the
Canta or Junin groups. Dillehay is thinking of
seasonal movements, because he notes that
“[t]here are no corrals to indicate that the inhab-
itants of Huancayo Alto housed camelids.”
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Farther south in Ayacucho, there are some
rather vague data on the presence of camelids in
the Early Horizon for sites that are already
known. Thus in Pikimachay at this time, camelids
make up 41.1% of the fauna according to Wing
(1986:256, Table 10.6), while in Jaywamachay half
of the animal remains correspond to camelids in
what Garcia Cook (1981:74) calls Zone B, which
is presumably associated with the Rancha and
Paracas styles. However, there is no report from
specialists.

MacNeish and Vierra (1983a:186) note, while
discussing a series of sites belonging to popula-
tions living in the riparian woodland zone, in a
very general discussion of the “Rancha pattern,”
dated between 500 and 200 BC, that their eco-
nomic activities were agriculture and managing
“camelid herds and llama caravans,” but without
explaining the basis for this assertion.

In this same area there is a famous site known
as Wisqana, located on the confluence of the To-
tora and Pongora Rivers (in the province of Hua-
manga, Department of Ayacucho). Wing (1986:
257, Table 10.6) mentions an Early and a Late
Wisqana. For the first period she says that
camelids made up 100% of the sample, whereas
for the second it was 79.3%.

In 1966 Augusto Cruzat worked in the area
of Chupas (also in the province of Huamanga)
and prepared a dissertation (1967) that I was un-
able to obtain. Ochatoma (1992:197-198) refers
to it and notes that the sites excavated were Solar
Moqo, Osno Era, and Kichka Pata. The dominant
ceramic there was a “Chavinoid type, Chanapata
and Paracas.” Ochatoma comments that “[a]c-
cording to the author [he means Cruzat], the
presence of camelid bones in association with
Chavinoid pottery would show the importance
camelid raising had at this time.”

Ochatoma (1992) himself reports the work he
did at Jargan Pata (in the province of Huamanga,
district of Ayacucho), which belongs to the Early
Horizon. He reports having found there “numer-
ous human and animal bones, including those of
camelids” (Ochatoma 1992:196).

In the Department of Cuzco (in the province
and district of the same name) there is a famous
site, Marcavalle. It is southwest of the city of
Cuzco and located at 3314 masl. Camelids are

among the most important remains in the faunal
assemblage of this site, but the percentages differ
in various reports. Wing (1986:257, Table 10.6)
notes that the percentage of camelids is 94.2%,
while Miller (1979:135; this is his dissertation,
which I was unable to obtain; the information
comes from another of his studies [Miller 1984:
284]) saysitis 79.3%.1do not know whether both
scholars worked with the same samples, but prob-
ably not. However, Flores Ochoa (1982:70) refers
to Miller’s dissertation when noting that camelids
in Marcavalle constitute 82.5% of the animal re-
mains. Flores Ochoa (1982:70) adds that more
than one species of camelid was consumed, but
llamas seem to have been the most numerous. Of
the bones, 51% were not fused, which shows that
30% of the Marcavalle camelids were killed be-
fore they were a year old. Flores Ochoa con-
cludes, still on the basis of Miller’s study, that the
people in this locality relied more on big
camelids, possibly llamas, and perhaps some gua-
nacos that were probably hunted. When referring
to the work done at Marcavalle, Wing (1972:338)
agrees that its people relied almost exclusively on
camelids, and also notes that these were certain-
ly domestic. Even so, the differences in the per-
centages between these scholars have yet to be ex-
plained.

The Minaspata site lies in this same area, 35
km from Cuzco and close to Lake Lucre (in the
Department of Cuzco, province of Quispican-
chis, district of Lucre), at 3100 masl. Based on the
data of Miller (1979), Flores Ochoa (1982:70-71)
indicated that camelids here represented 71.6%
of the fauna excavated. No period was specified,
even though the site was occupied from the Early
to the Late Horizon. I assume that the data are
for the Early Horizon.

Wing (1986:257, Table 10.6) also refers to
this site, but she notes the percentage of camelids
in the period that actually corresponds to the
Early Horizon is 67.4%. The data do not agree
with those presented by Flores Ochoa (1982:
70-71). Again, I do not know whether these are
the same samples or not.

South of Cuzco lies Pikicallepata (in the
province of Quispicanchis, district of Sicuani) at
3410 masl. According to Wing (1977b:16), here
was an “increased abundance of camelids.” This
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site, which has an important Early Horizon occu-
pation, has been subdivided into an early and a
late phase. Camelids account for 57.8% of faunal
remains in the first phase and 76.7% in the sec-
ond (Wing 1986:257, Table 10.6).

Farther to the south, we have no data for the
famous Pucara site (in the department of Puno,
province of Lampa, district of Pucard), just an as-
sertion by Lumbreras (1974:37), who stated that
“[t]he earliest alpaca remains known are associat-
ed with the Pukara culture . . . and are dated
around 200 BC.”

There is a site known as Q’ellokaka, 47 km
northwest of Pucard at 3930 masl (in the same
province of Lampa). It also belongs to this peri-
od, according to Wing (1986:257, Table 10.6), and
camelids make up 75.9% of the faunal remains.

4.4.2 The Coast

Specialists seem to agree that camelids begin to
abound in archaeological sites on the coast dur-
ing the Early Horizon. Wing (1977b:17) thus
wrote that “[t]he coastal procurement pattern is
initially based on a dependence on marine re-
sources and marine-dependent resources, such as
sea lions and guano birds, augmented by hunting,
primarily deer. At about the time of Christ, fol-
lowing the development of methods of farming
land along the coast, herd animals [camelids] were
also maintained in this region.” Wing (1986:255)
later repeated: “Camelid remains are abundant in
coastal sites only after 450 BC.” This was also ac-
cepted by Kent (1987:173), but he relied on the
aforementioned data by Wing. (To prevent mis-
takes, it is worth noting that in his study, Kent
[1987] mentions Wing 1982. This work was then
in press and not published until 1986.)

Lange Topic (1987:832) also wrote that “[t]he
data Shimada and Shimada have compiled leave
little doubt that llamas were present at least on the
north coast in substantial numbers from the Early
Horizon on, serving as beasts of burden, ritual of-
terings, and source of meat.” Burger (1989:561;
1993b:69) confirms this: “Analysis of Early Hori-
zon refuse on the South, Central and North Coast
point to an increase in the consumption of llamas.
In fact, this highland meat source may displace
marine resources as the principal source of animal
protein at inland sites in some coastal valleys. The

latter shift suggests a greater dependency on ad-
jacent highland areas, and a formidable increase in
exotics is characteristic of many coastal and high-
land Early Horizon occupations.” I will now pres-
ent the data I managed to compile.

On the northern part of the north coast in
Parinas (in the Department of Piura, province of
Talara) is a site whose designated name is PV7-
18, and for which data are scant. The site belongs
to the transitional period between the Early Hori-
zon and the Early Intermediate period (450 BC-
AD 300/650), and the data on camelids at the site
are apparently contradictory. Wing (1977b: Table
10) first wrote that camelid remains at this site
were as high as 15%, but in a later report (Wing
1986:259, Table 10.7) she gave 46.2%. I do not
know how to explain the difference.

Also in the Department of Piura (in the
province of Morropén, district of Chulucanas)
there is a most important, well-studied site which
lies on the outskirts of the city of Chulucanas:
Nanafiique. A “small amount of camelid bones”
was found in the Nafiafiique phase, which corre-
sponds to the Early Horizon (eleventh to seventh
centuries BC; Guffroy 1992:102). According to
Guffroy (pers. commun., letter of 15 February
1990), camelids are present in small numbers in
the soil and sediments of the Nafiafiique phase.
No definitive data are yet available, but it is
known that the quantities are small. It is interest-
ing that while there is a high percentage of young
animals among the bones of deer and large mam-
mals, those of camelids belong mostly to adults.
Camelids are present with no major increase dur-
ing the subsequent phase, known as Panecillo.
There are no data for the Encantada phase, but
they dominate the very small sample of the
Chapica phase (this would coincide with what was
observed at Pirincay [Ecuador] and in more
southern sectors, such as Cajamarca). The condi-
tion and small number of camelid bones do not
allow them be classified at species level. Two hy-
potheses can explain their presence in the earliest
levels: either these are domestic camelids from
the southern Andes that were perhaps used for
long-distance transportation (which would ex-
plain the eventual predominance of adult individ-
uals) or, as is less likely, these are wild camelids
hunted in high-altitude areas. According to Guf-
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froy (letter of 29 April 1991), the interesting point
here is that the final percentages show the same
proportions as those of the Early Huacaloma
phase in Cajamarca, and greater than those of
Late Huacaloma (where they almost vanish).
Bearing in mind the geographic location and the
climate of Upper Piura (in comparison with the
more southerly Andes), this is slightly surprising.
Guffroy wonders whether one of the hypotheses
might not be the survival of wild herds (previous-
ly present in the department, according to James
B. Richardson III) up to the first millennium BC
in the Upper Piura basin.

In the Department of Lambayeque (province
of Ferrenafe, district of Pitapo) lies the Huaca
Lucia-Cholope within the Batin Grande com-
plex, which has been dated between 1400/1300
BC and 700/600 BC. Izumi Shimada, Carlos
Elera, and Melody Shimada (1982:140-141) re-
port that the midden holds a considerable amount
of seashells despite its inland location (about 50
km). Land resources comprise camelids, dogs,
guinea pigs, lizards, birds, and rodents. Although
the sample is not very big, and bearing in mind
that the guinea pig sample is probably not repre-
sentative, the camelids emerged as the most im-
portant source of land protein. Several observa-
tions led the authors to believe that the camelids
were domestic. First, they are present at all levels
except 16 and 17, where few organic remains were
found. Second, both adult and young members
are represented. Third, most of the body parts
were found, including feet and cranial bones,
which one would not expect to find if the camelids
had been brought in as processed charqui (dried
meat), as is known from ethnographic data for the
Cuzco area (Miller 1979:97-100) and close to
Cotahuasi, in the province of La Union, in the
northern reaches of the Department of Arequipa
(Inamura, pers. commun. to the authors, 1980).
Fourth and last, camelid dung hills have been
found, suggesting that these animals were raised
locally (Izumi Shimada 1982:145).

Regarding the third point, Inamura lived and
traveled with llama herders, and reports that the
large adult male llamas rapidly lose weight dur-
ing their journeys and that animals meant to be
turned into meat are killed at their place of ori-
gin and converted into charqui even when the

transaction was to take place just a short distance
away (the same data are summarized in Izumi Shi-
mada [1982:145]).

Moreover, it is worth noting that no bones of
fetal/newborn animals were found among the
camelid remains of Huaca Lucia-Cholope, but
there are young animals (Shimada and Shimada
1985:8). This made Shimada and Shimada wonder
whether conditions in coastal corrals were differ-
ent from those in the highlands, which, according
to Wheeler (1982a), led to the infestation of en-
terotoxemia. Bearing in mind the dry environment
and the evidence showing that animals were raised
all year long, Shimada and Shimada concluded
that the low index of fetal/newborn animals in the
remains of the Lambayeque and La Leche valleys
may have been an indication that this disease did
not appear on the north coast. An alternative pos-
sibility would be that the camelids were not often
born in this area but in the grasslands, or in cor-
rals in other parts of the valley (Shimada and Shi-
mada 1985:21). On the other hand, camelids com-
pose 90% of all identifiable bones at a nearby site
in the middle La Leche River basin called Huaca
La Merced, which also dates to the Early Horizon
(Shimada and Shimada 1985:21).

In the Department of La Libertad there are
several important monuments dating to the Early
Horizon, but there are no data on faunal remains
for them. We know that camelids have been found
at Huaca Cortada, Huaca de los Reyes, Huaca de
la Cruz, and Huaca Guavalito (Pozorski and Po-
zorski 1979:428).

In the Casma Valley (Department of Ancash,
province of Casma) is the site of Pampa Rosario,
16 km inland and at 150 masl. It belongs to the
Early Horizon, and “[i]ts middens . . . [contain]
remains of camelids, probably llamas (Lama
glama)—both skeletal evidence and dung” (Po-
zorski and Pozorski 1987:70). Llama bones were
found in this same valley (in the district of Casma)
at Pampa de las Llamas around Waka A, on the
right bank of the Casma River, south of Cerro San
Francisco and in the “Archaeological Complex of
Moxeque,” as Tello (1956:52) called it. This huaca,
according to Tello (1956:52), is associated with
Chavin ceramics, but no more data are available.

In this same department but in the province
of Huarmey (in the district of the same name) is
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Bermejo, for which I was unable to find data. The
occupation apparently corresponds to the transi-
tional phase between the Early Horizon and the
Early Intermediate period. The only thing known
is that camelids account for only 1% of the fau-
nal remains (Wing 1977b:Table 18).

Farther to the south, in the department of
Lima (in the province of Chancay, district of Supe
Puerto), is the Faro de Supe site, excavated by
Willey and Corbett (1954:140-141), who found
the hoof and part of a lower leg bone belonging
to Lama glama glama in a tomb (No. 8). (The de-
tails of Skeleton No. 8 are actually on page 19 of
this report, but only a “llama” is mentioned
there.) Willey and Corbett believed that all the
tombs excavated at this site were contemporary
and corresponded to what was then called the
“Early Ancon-Supe style,” equivalent to the Early
Horizon.

Ancon, one of the most important sites in all
of Peru, is in the Department of Lima (in the
province of Lima, district of Ancén). It has a sig-
nificant Early Horizon occupation, but I have no
data on its faunal remains. Rosas Lanoire (1970:
266) noted that “[t]he presence of llamas is sup-
ported by a layer of guano from this mammal lo-
cated on stratum IIT of Test Pit 5 in the Tank Sec-
tor, but with no evidence of bone remains.” This
would mean they were beasts of burden.

The Huachipa site in the Lima River Valley
(in the department and province of the same name,
in the district of Ate) apparently dates to the Early
Horizon. According to Altamirano (1983b:34),
here “South American camelids” represent 83 % of
the identified fauna. The report says that these are
“possibly llama (Lama glama)” and that 3% of the
remains correspond to adults and 97% to young
animals. No infant animal was found. “The ab-
sence of corrals as well as of infant animals per-
haps indicates that their presence on the coast was
due to an economic exchange with societies set-
tled at high-altitude ecological tiers.” Altamirano
concludes that the main source of meat in the diet
of the Huachipa people came from camelids, and
insists these were “possibly brought from other
ecological tiers” (1983b:34). There is not much
support for this assertion.

South of Lima is the site of Curayacu (in the
province of the same name, in the district of Pu-

cusana), for which no faunal data are available.
Wing (1977b:Table 19) initially said (with some
reservations) that camelid bones could be esti-
mated at 11%, but later (Wing 1986:259, Table
10.7) gave only 0.4%.

In the Ica Valley (in the department and
province of the same name, district of San José de
los Molinos), in the eastern upper part, is the im-
portant site of Cerrillos that Wallace (1962:312)
excavated. Regarding camelid remains, all we
know is that “[o]f the bone material, llama was by
far the most common at all levels.”

"The Paracas area (Department of Ica) is much
talked about in Peruvian archaeology, but the lack
of data on animal remains is once again regret-
table. Novoa and Wheeler (1984:123) say of the
Pucara-style textiles found at Paracas that this is
“the earliest use of alpaca wool in the Andes,”
along with Alto Ramirez, in Chile. This is incor-
rect, as I pointed out earlier, because alpaca wool
(see earlier discussion) was used for textiles in pre-
ceramic times (see Bonavia 1982b:201).

Geismar and Marshall (1973:3, 5) report
camelid remains dating to “Late Paracas” at the
sites of Cahuachi, San Nicolds, Chavifia, and
Huaca del Loro. However, there are no specific
data in this report.

There is a vague claim by Novoa and Wheel-
er (1984:124) that “[o]n the coast of southern Peru
... llama feet and woolen textiles are frequent in
burial mounds starting about 500 B.C., butitis not
known if herds were present in the area or not.”

4.4.3 'The Ceja de Selva

To conclude the discussion of the Early Horizon,
I must mention a site located on the northern ceja
de selva, where the Cunia or Cerezal River joins
the Tabaconas River. This is in the Department
of Cajamarca, but I do not really know whether
it is in the province of San Ignacio or Jaén. This
is the Cerezal site, located at an altitude of 510
masl, which in Tosi’s terminology is the tropical
very dry forest floor (see ONERN 1976).

According to Miasta (1979:82), cervids repre-
sent 14.7% of faunal remains at this site and
camelids 5.8%. “[T]he presence of camelids is
mostly noted in layer I (4.4%) and 1.4% in layer
IV, and [is] absent in layers III and V.” Miasta
(1979:84-85) wrote:



ARCHAEOLOGICAL DATA FROM PERU

121

Of the camelidae species [sic], we were
able to identify Lama glama guanicoe [sic]
[guanaco). . . . There is no evidence that
the other bone remains of the Camelidae
species [sic] belong to the genus Lama
glama [sic] [Hama)]. In this regard, eth-
nography (Espinoza Soriano) (54) [the
reference is to Espinoza Soriano 1973]
tells us of the presence of domesticated
llamas in the area in the late period.
However, the archaeological context re-
cords the presence of llamas since the
Initial period, (55) [the reference is to
Lanning 1967(a)] both on the coast and
in the highlands. In any case, if all spec-
imens belong to the Lama glama guani-
coe genus [sic), it is interesting to detect
its presence in high temperature cli-
mates like that of the selva alta or rupa
rupa. It is more likely that these were
captured in their natural habitat and
were brought back alive to the lowland.
The wall paintings of Faical, San Igna-
cio, picture camelids, but we were unable
to identify the genus. Their presence in
their natural habitat is anyway clear in
early periods (the altitude of Faical is
over 2150 masl). . .. On the other hand,
a change in climate might take place in
these latitudes, as long as the domestic
llamas were not present.

This study is muddled and has serious mis-
takes, as the reader has probably noticed. The
chronology is not clearly shown anywhere in the
report. Camelids apparently appear in the strata
belonging to the Early Horizon, but this is not
certain. This is a real shame, for it is an ecologi-
cal area where we would not expect to find the re-
mains of these animals, and it is also the only
datum available for this period.

4.5 EARLY INTERMEDIATE PERIOD
(200 BC-AD 500)

4.5.1 The Highlands

Following the same criteria, I will begin my re-
view with the highland areas. (For the location

of the sites mentioned, see Figure 4.4) The first
site for which I have some vague information is
Huachanmachay, in the Callejon de Huaylas. The
site is at 4500 masl on the Cordillera Negra, in
the headwaters of the Casma River. Malpass
(1983:5) found a sequence at this site that goes
from the preceramic period to the Early Interme-
diate period, and notes that the last occupation
corresponds to llama herders, but this association
is not clear. Only 18.4% of the bone remains have
been identified, and 82% of them correspond to
camelids (Malpass 1983:4). In the introduction
(Malpass 1983:2), these animals are said to be do-
mestic llamas. No more details are given on their
identification.

Browman (1974a:188, 195) believes that until
AD 500, the human groups living farther south,
in the area between Jauja and Huancayo, depend-
ed on domestic camelids for 50% or more of their
subsistence, but no details are given.

The data I have for Ayacucho in this period
are vague, and without any supporting data. Mac-
Neish (1981c¢:224) mentions the Huarpa phase
(3007200 BC-AD 200/300) when synthesizing his
research in the area and states that there is “evi-
dence of caravans of camelids.” When discussing
their Ocros occupation, Pongora phase (which
they date to AD 310-525), MacNeish et al. (1980:
13) state that “[s]Jome of the llama bones are more
robust, suggesting that camelids, besides provid-
ing meat and wool, were now a major factor in
long-range transportation.” When discussing the
same occupation at the Chupas site, which I have
already mentioned, Vierra (1981b: 144) says there
“possibly [were] camelids.” Finally, MacNeish and
Garcia Cook (1981b:127) describe the Ruyru
Rumi site close to Quinua (in the province of
Huamanga) at 4032 masl. They note that Occu-
pation 4 corresponds to Huarpa (350 BC-AD
250) and contains “camelid bones.” Until the fau-
nal data for all of these sites are published, there
will be no way to get a clear picture from this in-
formation.

There are slightly more data about the high-
land valleys. For the Department of Cajamarca,
Melody Shimada (1982:311-312, 1988:134) sub-
divided the Early Intermediate period remains in
the Huacaloma site into the phases Cajamarca A,
Cajamarca B, and Early Cajamarca. She notes
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that in the Cajamarca A phase, camelids, which
were quite likely domestic, were still the most im-
portant economic resource, as they comprised
85% of the diet, against just 4% for deer. It is as-
sumed that these were llamas and alpacas. Of
these animals, only 56% survived beyond the first
year, and 37 % lived beyond 30 months. This is an
increase in comparison with previous periods and
was perhaps due to bringing in more animals and
an abrupt killing that took place in animals be-
tween 3 and 3.5 years of age. Only 14% survived
more than 42 months (i.e., 3.5 years), suggesting
their primary use as meat.

Conditions were similar during the Cajamar-
ca B phase because the survival gradient was sim-
ilar. Only 53% of the animals survived the first
year. The presumed killing took place between 2
and 2.5 years, with 33% living beyond 3.5 years.
Although camelids continue to be significant dur-
ing the Early Cajamarca phase, the dependence
on them had reached its highest point, as they ac-
counted for 99% of all faunal remains. The other
species present are represented by just a few
bones. However, the survival gradient differs
from that of previous phases, as there is no indi-
cation that new animals were introduced at the
site, and 76% of them survived the first year.
Deaths occurred between 2 and 2.5 years of age.

Itis not clear whether the animals died of nat-
ural causes or were slaughtered, although the sec-

FIGURE 4.4. Early Intermediate Period Site Legend

ond possibility seems more likely, but those that
survived the first year were apparently kept alive
until the second or third year and then killed.
However, a high percentage of the population was
alive after 42 months, or 3.5 years.

Few animal remains were found in the 1985
campaign at Huacaloma in the Early Huacaloma
period, and there were no camelids there (M. Shi-
mada 1985:219). Meanwhile, in the Late Huaca-
loma period there were just a few camelid bones,
with cervids being absolutely predominant (M.
Shimada 1985:292). A transitional period be-
tween Late Huacaloma and Layzon was surmised
during the 1979 campaign, which would seem to
have a date of ca. 530 BC (Terada and Onuki 1985:
273). This was confirmed with research conduct-
ed in 1982.

Shimada’s 1982 report (p. 310; see also Shi-
mada 1988:133) noted that the importance of
camelids increased abruptly in the Layzon peri-
od. With this new, intermediate phase known as
EL, the transition appears more gradual. In this
context, then, we have deer and camelids present
in almost equal proportion, respectively 54% and
46% of the artiodactyls identified. Fewer than half
of the camelid bones belonged to adult animals.
Of these, all were from large guanaco/llama forms.

Of these animals, 45% survived their first year,
and 37% survived more than 42 months. Of a min-
imum number of nine individuals, four are adults,

1  Huachanmachay Salinar 28 Pampa Rio Seco

2 Huacaloma 17  Puémape 29 El Brujo

3 Huamachuco 18 Cerro Arena 30 La Poza

4 Cueva del Guitarrero 19 Moche 31 Huaca de la Luna

5 Chavin de Hudntar 20 V-434 32 Huaca Pelada

6 Kotosh 21 V-604 33 (Santa)*

7 Calancancha

8  Pikimachay Gallinazo 34 Bermejo

9 Ayamachay 22 Huaca Gallinazo 35 Huancayo Alto

10 Wisqana 23 Castillo de Tomaval 36 Lomas de Atocongo
11 Waywaka 24 Huaca de la Cruz

12 Qaluyu 25  Suchimancillo Nasca

13  (North of Talara)* 37 Cahuachi

14  (North of Talara)* Moche 38 Tambo Viejo

15 Tamarindo 26 Huaca del Pueblo

16 Loma Valverde 27 Pacatnamu * Exact location not known
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three are juvenile, and two are fetal/newborn ani-
mals (i.e., only 22%; this percentage does not ap-
pear in the report and is my calculation). On the
basis of many analyses, it can be concluded that at
least half of the camelids killed in this period and
the next were adults, which suggests they were
mainly used for meat (Shimada 1985:292).

These studies also show a significant increase
in camelids when the remains of the EL phase are
compared with those of the Layzén period. In the
latter, camelids make up 91% of the artiodactyl
bones identified. In this case the measurements
also indicate big guanaco/llama forms. On exam-
ining the survival gradient we find that 40% got
beyond the first 12 months, and 15% reached 42
months. And out of a minimum number of 18 in-
dividuals, 6 were adults, 8 were juveniles, and only
4 were fetuses/newborns (22%; this percentage
does not appear in the report and is my calcula-
tion) (Shimada 1985:293).

There are two other sites in the Cajamarca
Valley which have already been mentioned:
Huacariz Grande and Kolguitin. Both have an oc-
cupation that dates to the Cajamarca phase. In the
case of Huacariz Grande, the stage of the Caja-
marca phase to which the occupation corresponds
is not specified; it is too long and goes from the
Early Intermediate period to the beginning of the
Late Horizon (see Shimada 1988:Table 1, 139).
Nor is it indicated how many camelid remains
were found. All that is reported is that these cor-
respond to big and small forms, presumably llamas
and alpacas (Shimada 1988:134). The occupation
corresponds to the Early Cajamarca phase in the
case of Kolguitin, which is the limit between the
Early Intermediate period and the Middle Hori-
zon. Although no figures are given, in this case it
is stated that the proportion of camelid and deer
remains are almost equal, clearly an anomalous
case. However, this might be due to the scant num-
ber of remains found (Shimada 1988:134).

McGreevy and Shaughnessy (1983:240-241)
worked in the nearby zone of Huamachuco, and
specifically refer to the Condebamba River basin,
part of which is located in the Department of La
Libertad (in the province of Huamachuco), part
in the Department of Cajamarca (in the province
of Cajabamba). Its altitude ranges from 3200 to
4200 masl. These scholars did not find camelids

in the archaeological sites, but their comments
are important:

No large corrals are in evidence, but fau-
nal remains from other Huamachuco area
sites (Cerro Sazén, Marcahuamachuco)
indicate that camelids were in this area
from at least the Early Intermediate peri-
od on. The relatively low frequencies of
camelid bones suggest that the animals
were not kept or managed in large
enough numbers to require large corrals;
instead, animals may have been kept in
household compounds. Modern evidence
shows that people both farm and herd in
this lower area3 . . . at short distances from
their habitations without the use of large
corrals.

The authors then comment that Cieza de Ledn
(I will discuss this in the following chapter) notes
that later there was a large number of camelids in
this same area. In fact, they found some corrals
dating to this period at altitudes ranging between
3200 and 4200 masl. However, McGreevy and
Shaughnessy (1983:240-241) consider that “the
evidence still indicates the jalca fuerte [that is, be-
tween 3700 and 4200 masl] is not a major habi-
tation location for pastoralists. Instead, an extend-
ed territory is suggested. This again would point
to lower habitations, at the interface of quichua/
Jalca zones [about 3200-3700 masl].”

Lange Topic et al. (1987:833) support the
statements made by McGreevy and Shaughnessy
(1983:240-241) and comment that camelid bones
are not frequent in the excavation in the Hua-
machuco area. They accept that some llama herd-
ing was carried out among the stubble fields or in
pasture lands above 3800 masl, but insist that the
importance camelids had here was far from what
it was in societies farther south. However, Shima-
da and Shimada (1987:837-838) do not concur.
They indicate that the presence of big and small
camelids has been recorded in the Cajamarca
basin since 200 BC (here they cite the studies by
M. Shimada 1982, 1985a [1985 in my bibliogra-
phy], and 1985b, which is as yet unpublished).
There is also ceramic evidence of contacts be-
tween coast and highlands, including Huamachu-
co and the Callejon de Huaylas, from the begin-
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ning of the Christian era up to AD 800/900. Ac-
cording to Shimada and Shimada, it is worth
bearing in mind that “[i]ntensive herding does not
necessarily imply large herds.” They believe that
McGreevy and Shaughnessy (1983:240-241) are
correct in suggesting that instead of using large
corrals, the animals might have been kept in the
enclosures of family houses. This, Shimada and
Shimada (1985) believe, corresponds to what they
posited for the north coast.

There is practically no information for the
Callejon de Huaylas for this period. All we know
is that camelids represent 7.95% of the faunal re-
mains in the Guitarrero Cave, which was men-
tioned earlier, in the occupation corresponding to
Complex IV, dated between 450 BC and AD 650
(Wing 1986:257, Table 10.6).

Burger (1985a:507, Fig. 2; 532, Table 2) ini-
tially noted that the amount of camelid remains
among the faunal remains at the site of Huarico-
to, which I have already mentioned, came to 65%
during the Huaraz phase (200 BC-AD 100),
which is contemporary with the Sajarapatac phase
of Kotosh, and the Huaris phase at Chavin de
Huéntar. However, Miller and Burger (1995:452,
Fig. 15) later stated that the proportion was 95%,
based on a study by Sawyer (1985).

According to Lumbreras (1989:118), “many
camelid bones” were found at the famous Chavin
de Hudntar site in the Huards period, which cor-
responds to the Early Intermediate period, but
this is not documented.

In Hudnuco we know for the Kotosh site that
camelids accounted for 41% of the remains in the
Sajarapatac phase, which corresponds to this pe-
riod (Wing 1972:331, Table 3; even though in a
later study this same scholar [Wing 1980:160,
Table 8.4] corrects the figures and gives 49.5%
instead). Wing (1972:366) notes that the major
difference when compared with previous phases
is the relative decrease in the proportion of small
camelids. Guanacos and llamas predominate, and
some are probably alpacas.

In the last phase at Kotosh, which is called
Higueras and corresponds to the Early Intermedi-
ate period, there was a relatively large increase in
camelids among faunal remains, because they reach
64% of the total. Moreover, for every two small
ones there was one large one. The first are clearly

alpacas, the others llamas and guanacos (Wing
1972:336-337, 331, Table 3). (In another study
Wing [1986:257, Table 10.6] indicates that at Ko-
tosh, the percentage of camelids was as high as
69.6% between 450 BC and AD 650, but she does
not specify what Kotosh phase she is referring to.
It should correspond to the Higueras phase, but
then this would correct the data presented above.)

Farther south is a site called Calacancha in the
Department of Lima (in the province of
Huarochiri, district of Huanza). Its occupation
corresponds to the Early Intermediate period and
the beginning of the Middle Horizon. According
to Kaulicke (1974-1975:32), “the frequency of
camelids is remarkable.”

For the Department of Ayacucho there is lim-
ited information from sites already mentioned.
Wing (1986:257, Table 10.6) notes that camelid
remains in the strata dating to the Early Interme-
diate period at Pikimachay (Ac 100) come to 66%.
In Ayamachay the figure is 25% (Wing 1986), and
at Wisqana it is 96.6% (As 18; Wing 1986); see
also Appendices A and B in this volume.

The Waywaka site, already mentioned, is in
the Department of Apurimac. Grossman (1983:
72-73, Table 4) explains that settlement size in-
creased during the Qasawirka occupation, which
falls within the Early Intermediate period, accom-
panied by a massive increase in either the number
or the density of camelid remains in the middens.
Camelid remains constitute 91.5% of all animal
remains and are llama and alpaca, according to
George Miller, who analyzed them. For Gross-
man, the increase in animal bones recovered both
in the primary levels of the Qasawirka phase as
well as in the fill of the deposits is consistently sev-
eral times higher than in the Initial period: “The
relative bone count alone clearly shows that be-
tween the end of the Initial period and the Early
Intermediate period, a significant change in the
accessibility of camelids had taken place for the
peoples living at the site of Waywaka. Because the
Muyu Moqo and Qasawirka peoples lived at the
same ridge-top location, these contrasts suggest
that a major shift in economic orientation had oc-
curred between the two occupations.”

Grossman notes (1983:75-76) that this new
trend toward camelids in Waywaka is also sug-
gested by two small llama statuettes found in the
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Qasawirka strata. This leads Grossman to believe
that the significance of these animals in the Early
Intermediate period was not just economic but
also religious. Bearing in mind the ecological and
nutritional needs of llamas and alpacas, Grossman
believes that the animals killed and used at Way-
waka were not raised there. He believes the site,
which is between 2900 and 3100 masl, is below
the altitudinal range needed to raise herds, and
therefore assumes that it was controlled from the
highlands.

Farther south, in the Department of Cuzco,
there was also an occupation at the Marcavalle
site that dates to this period. According to Wing
(1986:257, Table 10.6), camelid bones here rep-
resent 64.9% of all animal remains. Meanwhile,
at Minaspata they represent 65.2% for this same
period (Wing:257, Table 10.6) and 42.1% at Pi-
kicallepata (Wing:257, Table 10.6).

In the Department of Puno, data are available
only for the Qaluyu site (which is in the province
of Azdngaro, district of José Domingo Choque-
huanca, 4 km north of Pucara and at an altitude
of 3930 masl). The percentage of camelids in the
strata corresponding to the Early Intermediate
period is 8.6% (Wing 1986:254, Table 10.5).

4.5.2 The Coast

Far more information is available on coastal fauna
for the Early Intermediate period. In this case I
will try to separate the remains corresponding to
each coastal culture as far as possible, following
the same chronological and geographic sequence.
Little information is available for the Depart-
ment of Piura. Fonseca and Richardson (1978:
306) indicate that there is evidence that herds of
camelids were kept in two great sites of the Sechu-
ra period (500 BC-AD 500) north of Talara.
Richardson himself personally confirmed this to
Shimada and Shimada (1985:10), although the lat-
ter add that it is not clear whether these animals
were used for domestic or ceremonial purposes.
On the other hand, Kaulicke (1991:414) re-
ports the work carried out in “Upper Piura,” that
is, on the coastal part of the province of Morro-
pon, in the sector known as Tamarindo. There is
an important occupation here dating to the Early
Intermediate period. The bone materials come

“from all excavated sectors. ... Camelids predom-
inate in the bone material (between 60% and
80%), and cervids to a lesser degree. In the case
of the camelids these are llamas (Lama glama [sic])
according to Altamirano, who is in charge of an-
alyzing the material, and an animal whose size lies
in between the llama and the alpaca (chasa-
llama).”

Kaulicke claims that the presence of camelids
and the fact that they were probably raised in the
region leave the possibility open that these ani-
mals were used to transport goods from the coast
to more distant areas. These animals were also
used in sacrifices, and their wool was used to pre-
pare textiles, ropes, and so on (Kaulicke 1991:
415). He adds that “Upper Piura has evidence of
relatively big settlements in the Early Intermedi-
ate period. Its people depended on an advanced
agriculture supplemented by camelid breeding
and marine products” (Kaulicke 1991:418-419).
There is, however, one problem. From the study
it cannot be determined in what period the ani-
mal remains appear, Vicis or Moche.

Kaulicke (1993) later reported on his work in
the area. He says there is evidence of “camelid rais-
ing” at the Loma Valverde site, close to the ceme-
tery of Yécala (1.5 km southeast of the hamlet of
Victs, in the Department of Piura, province of
Morrop6n). At the bottom the site has an occupa-
tion that must be contemporary with Salinar, and
on top another corresponding to Early Gallinazo
(Kaulicke 1993:101). The data are unfortunately
too vague and do not offer specific information.

4.5.2.1 The Salinar Culture

Victor Visquez S. (pers. commun., letter of 17
July 1992) reports that a significant amount of
llama dung was found in the Salinar strata at the
site of Puémape (Department of La Libertad,
province of Pacasmayo, district of San Pedro de
Lloc), thus clearly showing that these animals got
at least as far as this site on the coastline.

Shelia Pozorski (19792a:175) mentions the sites
of Cerro Arena and Moche, both in the Moche
Valley. The first belongs to the Salinar culture. Po-
zorski wrote: “An examination of animal protein
sources . . . reveals an emphasis on the domesticat-
ed llama to an extent that most other potential
meat sources were of minor importance (Table 1).
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This suggests that llama herds were being con-
trolled and maintained by both polities [i.e., Cerro
Arena and Moche] for the purpose of supplying
meat and possibly labor and wool.” In the case of
Cerro Arena, camelids make up 92% of animal re-
mains (Shelia Pozorski 1979a:169, Table 1).

The presence of camelids in Cerro Arena is
confirmed by Brennan (1978; I was unable to read
this study, which is cited by Shimada and Shima-
da [1985:10]). Shimada and Shimada (1985) indi-
cate that it is not clear whether these animals had
domestic or ceremonial uses.

In regard to Cerro Arena we know there was
a large accumulation of aeolian sand at the south-
ernmost part of the site. Thirteen human burials
were found here in 1995 during work on the Sec-
ond Stage of the Chavimochic Project. Ten of the
burials included camelid remains. There were, in
addition, 18 burials of camelids alone, among 28
animal burials in all.

All of the burials were in the sand but under
a layer of irregular stones that had been laid with-
out any visible order. The stones were at a depth
of 60 cm. The human remains lay extended on
their backs, while the camelids lay on their right
or left side, but always facing west. It is interest-
ing that seven human corpses showed traces of
red pigment (believed to be hematite), while two
camelids also had red pigment on several parts of
the body. Some of the camelid limbs had been tied
with ropes. Establishing the cultural connection
of these remains is very difficult because of the
lack of cultural elements. However, the form of
the human burials, the presence of red pigment,
and the closeness to the eponymous site (see
above) allow one to assume that they belong to
the Salinar culture.

Of the camelid remains, 12 individuals were
studied by Victor Visquez Sinchez and Teresa
Rosales Tham. They concluded that 10 animals,
or 83.33%, were buried between birth and three
months of age. The other two, or 16.66%, were
between three and six months old. These animals
were all identified as llamas (Lama glama) (José
Carcelén Silva, pers. commun., letter of 14 May
1999; see also Anonymous 1995). I have been told
that another cemetery solely of llamas was found
in the Chao River Valley, but I do not know its
cultural affiliation.

West (1971a:52) makes reference to the diet
of the people of the Puerto Moorin phase in the
Vira Valley (Department of La Libertad, prov-
ince of Trujillo and district of Vird), which be-
longs to the Salinar culture. West notes that
“[lJand mammals included llama and perhaps
deer; both are relatively uncommon.” Shimada
and Shimada (1985:10) also confirm the pres-
ence of camelids in the Vird Valley at this time
(but they use data from West [1977]). However,
in this case they once again add thatitis not clear
whether these animals had domestic or ceremo-
nial roles.

In the lower part of the Vira Valley, north-
east of the river, south of the Pan-American
Highway, and close to the littoral, is a site called
V-434 which also belongs to the Puerto Moorin
period. West (1971b:29) initially reported that
llama remains were found during excavaton of
the middens, and noted that these comprised
15% of the faunal remains according to Wing
(1977:Tables 4 and 5).

In a preliminary report, Reitz (1976:4, 6) wrote
that the Camelidae were a recent introduction to
the area, and explained that all occupation levels at
site V-434 belong to the Puerto Moorin period.

Reitz (1976:6, 8, 9, 11) mentions the Camel-
idae in general terms, but does specify that she
was able to distinguish young and adult forms.
Reitz explains (1976:12-13, 15-16) that some of
the camelid bones were burned and had chew
marks, even dog bites. All the evidence indicates
the human population of V-434 used marine and
beach resources almost exclusively, besides
camelids. Reitz is emphatic in noting that “[t]he
domestic flocks were the most heavily exploited
resource in terms of dietary contribution. They
probably grazed in the lomas.” She also says that
domestic camelids were not eaten continuously
but “from time to time.”

However, Reitz (1976) is far more specific in
Figure II, noting that the Camelidae composed
13.2% of the faunal remains (a figure similar to
that given by Wing [1977b:Tables 4 and 5]). A
large camelid corresponding to a guanaco/llama
(1%) was identified, as well as a small one, a
vicufia or alpaca (0.3%).

In her final report, Reitz notes that these
clearly are llama or alpaca remains, and that in
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overall terms they represent 45% of the remains
studied (Reitz 1979:78-79).

After noting that the guanaco prefers to live
at an altitude of more than 5000 masl, Reitz
(1979:87) writes:

They are attracted to lomas; but in an agri-
cultural context outside the lomas area on
the coast, the camelid remains are proba-
bly domesticated llama (L. glama) or alpaca
(L. pacos). The presence of camelid remains
on the coast outside the lomas area may
constitute evidence of domestication
(Wing 1977[b]). They could be pastured in
the lomas or near the houses and fields.
"They may have been on the coast only sea-
sonally, when conditions permitted suffi-
cient plant growth for their support.

Further on Reitz indicates that the most im-
portant resource for the inhabitants of V-434 was
the herds of domestic camelids, and that llamas
could have been easily obtained. However, she in-
sists that “[i]t should be noted . . . that camelids
may not have been a regular meat source, but one
reserved for ritual occasions (West 1979: person-
al communication)” (Reitz 1979:88-89). Howev-
er, it is worth pointing out that Wing (1986:259,
Table 10.7) later noted that camelids in V-434
composed 50% of the faunal remains, a figure
higher than that given by Reitz (1979:88-89).

Wing (1977b:Tables 4 and 5) mentions an-
other site in the Vira Valley called V-604 which I
cannot find, but it seems to be contemporary with
V-434, even though the presence of camelids is
very low, a mere 4%.

4.5.2.2 The Gallinazo Culture

The data available on camelids in the Gallinazo
culture are restricted to the Vird and Santa River
valleys.

When discussing the economy of this culture,
Strong and Evans (1952:213) wrote that “[f]rom
the relative abundance of llama bones, wool, and
droppings it is apparent that animal domestication
played a considerable role.” It should not be for-
gotten that little was known of the process of do-
mestication of camelids when this statement was
made, and its significance lies in that it indicates
the presence of these camelids in the Vira Valley.

The famed Huaca Gallinazo (V-59), the site for
which the culture was named, is in this valley, on
the northern side of the lower part of the valley
(in the province of Trujillo, district of Vird). When
Strong and Evans (1952:85, Table 5) worked here
they found a significant quantity of mammal
bones and suggested that these probably came
from llamas. These same scholars also studied the
Castillo de Tomaval (V-51), in the middle Vira
River valley, and noted having found some worked
bones that were probably llama bones, in a con-
text belonging to the Gallinazo occupation
(Strong and Evans 1952:121). They also noted
that “[[Jlama . . . or deer bones occur in nearly
every level from bottom to top and are far more
abundant than are large sea mammal bones”
(Strong and Evans 1952:125). Shelia Pozorski
(1976:246) also examined the refuse at this site and
concluded the bones probably came from llama.
Strong and Evans (1952:168) also studied
Huaca de la Cruz (V-162), in the middle part of
the Vira Valley, and found “a clay floor covered
by animal (presumably llama) dung” in the strata
belonging to the Gallinazo culture. They state
that “[lJarge amounts of llama dung and much
vegetational material suggested that at one stage
in their occupation these structures had housed
animals.” Interestingly enough, Strong and Evans
(1952:197) likewise report that three tombs (12,
13, and 16) held evidence of “llama sacrifices by
beheading (two in burial 12).” Shelia Pozorski
(1976:247) also noted that the remains of domes-
tic llamas, excrement, and especially bones are
quite common in the Gallinazo strata at this site.
Wilson has studied the Santa River valley,
which separates the Departments of La Libertad
and Ancash. When describing the period he calls
Early Suchimancillo/Middle Gallinazo, which
corresponds to the initial Early Intermediate pe-
riod, Wilson notes that it is at this time that one
finds the first evidence of structures resembling
corrals. Two of them were dated, one in the Que-
brada Silencio and the other 7.5 km down the val-
ley. There are no cultural remains in either of
them, but they seem to have been built to pen an-
imals. Wilson assumes these were llamas or al-
pacas because he managed to find figures which
depict camelids drawn in the desert resembling
those of Nasca. Wilson also notes that contacts
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with the highlands were strengthened at this time
(Wilson 1988:171, Fig. 80).

Wilson has also found corrals in the upper and
middle valley that correspond to what he calls Late
Suchimancillo, or the late Early Intermediate pe-
riod, or more specifically the final stages of Galli-
nazo. These corrals are found on both banks of the
river and are located at more or less regular inter-
vals, beside old roads. One of them is associated
with an important center, the rest with small ham-
lets. Wilson believes that these corrals were strate-
gically located beside the routes followed by car-
avans of llamas (Wilson 1988:189, 193).

4.5.2.3 The Moche Culture

Most of the data on camelids in the Early Inter-
mediate period obviously correspond to the
Moche culture. It is a shame that it has not re-
ceived due consideration, even though it is one of
the most studied cultures in ancient Peru. The
starting point has always been the incorrect as-
sumption that camelids cannot thrive on the
coast. I shall cite but one example. Benson (1972:
86) wrote: “Llamas were certainly brought down
from the highlands, and, judging from the pottery
representations . . . they were used as pack ani-
mals.” She then added: “Since llamas are indige-
nous to high altitudes, it is also questionable how
well they would have endured on the coast if they
were used as work animals. They may have been
used only on trips to and from the coast, and per-
haps, since it had a special meaning from its asso-
ciation with the mountains, the llama may have
been used only to transport ritually significant
material. The appearance of sacrificed llamas in
burials reinforces this theory. It is also possible
that they were eaten, but they cannot have been
plentiful enough to have been a major food
source” (Benson 1972:89).

These same ideas have been used to explain
why these animals vanished from the coast. Larco
Hoyle (1938:92) thus wrote: “All animals pictured
in [Moche] pottery are found at present, save for
some species which vanished because they were
not native to the land, as happened to the llama, an
animal of great historical significance which is only
found in the high Andean plains . . . from whence
it was no doubt brought beforehand to the coast
and acclimatized, overcoming the difficulties.”

These statements clearly show that the facts
have been distorted by the prejudices held, both
now and then, against the possibility of camelids
living in environments that are not exactly at high
altitudes, as will be shown throughout the pres-
ent study.

It is clear that the highest number of camelid
representations made in pre-Columbian times
belong to the Moche culture. However, all repre-
sentations only show llamas, whether painted or
modeled in clay. Lavallée (1970:65) made a spe-
cial study of animal representations in ancient
Peru and asserts that the alpaca, guanaco, and
vicufia were never depicted by Mochica artisans.

One intriguing problem has yet to be solved
— almost all the Mochica depictions show short-
necked llamas, which are quite different from the
present-day animals. Horkheimer (1958:26-27)%
was one of the scholars who studied this subject
the most, and wrote: “We assume that there was
another subgenus of domesticated auchenid be-
cause we find hundreds of representations of an
auchenid-like pack animal which has a very short
neck in the huacos of the Mochica potters, who
are usually distinguished by their realistic and
precise reproduction of the environment.(5) The
existence of this short-necked animal explains
why so many chroniclers mention ‘carneros’ and
‘ovejas’ [“rams” and “sheep,” i.e., male and female
in Spanish], terms which are poorly adapted to
the long-necked race. The coastal auchenid pos-
sibly disappeared due to the great plague (mange)
of 1544-45(6), when the herds had already been
decimated by the Spanish host, anxious for meat
to eat. In any case, ‘the abundance of llama skele-
tons in the cemeteries close to the lomas’ (Tello
1942, p. 607 [my reference 1942:19]) proves that
llamas were kept at lower altitudes than today in
pre-Columbian Peru, at least temporarily” (foot-
note 5 is Schmidt [1929:176, 1; 179, 1; 180, 1 and
2], and 6 is Garcilsao de la Vega [1609, Bk. VIII,
Chap. XVI, which corresponds in my bibliogra-
phy to the 1959 edition, Bk. 8, Chap. XVI, 148]).

Horkheimer later returned to the subject
(1961:31-32) and stated that it is usually believed
that this animal, a native of the highlands, gave
the people there a monopoly on the transporta-
tion of the goods exchanged between the coast
and highlands. However, Horkheimer cautioned
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that when “examining the representations of
thousands of Mochica huacos we find that this an-
imal almost always has a short neck, i.e., it is es-
sentially different both from the llama as well as
other members of the auchenid family. We there-
fore must consider that there was a variety that
became extinct after the Conquest.”

Although the observations made by Hork-
heimer are correct as far as the Mochica repre-
sentations are concerned, this presents several
problems and raises several questions, which will
be taken up later. Nonetheless it is worth men-
tioning that the idea posited by Horkheimer has
not been wholly forgotten, and that some stu-
dents still posit the existence of a now vanished
variety of coastal llama. Based on the work they
did in one sector of Chan Chan called Loma Roja,
or South Unit No. 2, Chayhuac, Visquez and
Visquez (1986:n.p.) thus assert that “there is now
no doubt” that a camelid species acclimatized to
the coast from very early times once existed, and
that this “clearly is a variety of llama different
from the one living in the highlands (pers. com-
mun., Altamirano 1985).” However, Visquez and
Visquez do admit that more evidence is needed
on this subject. I will return to this subject later.

Actually, at present many specialists agree
that in Mochica times there was a significant
number of camelids on the north coast. Novoa
and Wheeler (1984:124) even mention “great
herds” in the Trujillo zone.

Shelia Pozorski (1979a:176, 1982:180) has
analyzed the bones in several sites of this period
and believes that Mochica society supported itself
almost exclusively with herds of llamas that were
under the centralized control of the state. The lla-
mas provided the Mochica with virtually all the
animal protein consumed. Pozorski (1976:123)
notes that a review of the resources of animal pro-
tein recorded for the Moche culture shows a con-
centration on domestic llama meat (more than
90%), to the point that all other potential sources
of meat were of less importance. The evidence
suggests that animal raising was controlled and
supported by the Mochica government in order
to have an animal for meat, transport, and wool.
The evidence for this control is visible from an
archaeological perspective and shows in the age
of the animals killed for their meat, as well as in

the pattern present in the markings left by the
butchering, which clearly exhibit standardization.
There is also a huge amount of excrement in ar-
chaeological sites. The herds were kept inland,
still according to Pozorski, and gave the Moche
state a security earlier human groups had been
unable to attain.

Shelia Pozorski (1976:113-118) extensively
discussed the different aspects of this subject. Po-
zorski states the problem of camelids adapting to
the coastal environment, but notes that much of
the evidence available is still contradictory. For ex-
ample, she mentions that Cardozo (1954:65) ar-
gues that the soft plant diet on the coast produces
an abnormal growth in dentition, which does not
occur when the llama feeds on hard highland
grasses. This, however, contradicts Wing (1973:9),
who maintains that only the vicufia has incisors
that grow continually, implying that the teeth in
all other camelid species are not overly affected by
the nature of the food eaten. Although it is true
that this problem will have to be studied in the fu-
ture, the archaeological data attest to the presence
of a large number of animals in the coastal area
that evidently managed to survive. For example,
Pozorski studied the fauna excavated from the
huacas at Moche (the Huaca del Sol and the Huaca
de la Luna) and concluded that its people were al-
most wholly dependent on llama meat. Besides, a
considerable amount of excrement shows this. It
follows that herds were kept in the vicinity. Po-
zorski admits that large herds of llamas were per-
haps kept in more distant areas inland and at a
higher altitude, in places not cultivable and could
therefore stand herding better.

Some cultural factors pertaining to the rais-
ing of llamas and the processing of their meat,
briefly mentioned above, can be analyzed in terms
of the great many bones excavated. This assess-
ment considered the age of the animals, the fre-
quency of the bones burned, the frequency of the
type of bone, and the marks left on them by
human activities.

Bone fusion was used to assess the age of the
llama population, at least partially. It is worth re-
calling that Wing (1972:330) determined several
stages in the age of camelids using a sequence of
fused epiphyses. The sixth stage in the sequence
corresponds to the eruption of the teeth, which
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Cardozo (1954:91) established as a chronological
age equal to 36 months. However, Pozorski con-
siders that all other studies are relative because
they are not linked to chronological age.

A partial age profile for the llama population
was reconstructed once the age of the Moche
bones was organized in terms of the progressive
fusion stages, and the results, shown in terms of the
percentage of unfused bones, were plotted (read-
ers who want more details will find them in S. Po-
zorski 1976:Appendix II, Fig. 18). It turns out that
the high rate of unfused bones is more significant
even in the later stages of fusion. The distribution
shows that the animals consumed in Moche were
usually very young adults. It can be concluded, fol-
lowing the studies of Uerpmann (1973:315-316)
and Perkins and Daly (1961:101), that the method-
ical exploitation of a group of animals of a specif-
ic age is to be expected among people who keep
domestic herds for specific ends. Although it s true
that Collier and White (1976:96-102) criticize the
use of data indicating the methodical exploitation
by age and sex to argue for early domestication,
Pozorski believes that the data on age can be used
to determine how the herds were used, because the
domestic status of the llama is not in question (see
S. Pozorski 1979b:150).

"The data for the age of the animals in Moche
indicate that those consumed came from herds
kept mainly for meat. Once animals have been se-
lected for raising, it is far more profitable to kill
them immediately after they reach adult size. At
this point they do not gain more weight but still
consume fodder. The high proportion of young
adult animals in the faunal samples supports this
position.

On the other hand, the frequencies for the
bones can occasionally be used to discover the
methods used in processing the animal, but the
best direct evidence is obtained from the analysis
of cut marks and blows preserved in the bones.
Pozorski (1976) used all this information in an at-
tempt to reconstruct the procedures used by the
Moche people from the moment a llama was
killed up to when it was used (for more details,
see S. Pozorski 1976:Appendix II), bearing in
mind that the procedure followed becomes stan-
dardized when a group of people primarily de-
pends on an animal for its meat.

From this analysis it is deduced that the ani-
mal was killed and skinned, and the carcass was
dismembered by cutting through the joints. Al-
though many of the smallest pieces were proba-
bly cooked with the bone, the meat was cut from
the biggest bones to make it easier to handle. The
long bones were then broken and split open to ex-
tract the marrow.

The frequency of burned bones in Moche sam-
ples was appraised in terms of body part (see S. Po-
zorski 1976:Appendix II and Table 65). It was ver-
ified that less than a third of the bones from a given
section were burned. The highest frequency was
for the ribs and vertebrae, which might mean that
the meat was roasted. On the other hand, the lower
frequencies of the other bones might be attributed
to their being cooked in some kind of vessel.

Bone parts, especially the long and dense
ones, were only occasionally used to make tools.
In the Moche samples, the two proximal metapo-
dial fragments show deep grooves where the frag-
ment was cut before making the artifact (S. Po-
zorski 1976:117-118).

Besides its utilitarian value, the llama had an
important role in the beliefs of the Moche peo-
ple. This is reflected in the presence of llama re-
mains in burials. Larco Hoyle (1938:92) had al-
ready observed that llama remains are found in
most of the Moche tombs. Unfortunately, there
is no systematic data on this point. Llama bones
were found only in some tombs in the excavations
made in the flat area between the Huaca del Sol
and the Huaca de la Luna in Moche, but some
important data are available. The bones found
were usually skulls, feet, or the lower part of a leg,
and these were the parts of the animal that had
little or no food value. On the other hand, it has
been verified that llama remains were found with
the dead of both sexes, and were also present in
child and adult burials (Donnan and Mackey
1978:381). We also know that llama sacrifices
were common, but this is a phenomenon that ap-
peared before the Moche (Donnan and Foote
1978:4006).

The representations of llamas left behind by
the Mochica (especially those of Moche II and IIT
[Larco Hoyle 1948]) are excellent and show dif-
ferent aspects of the activities and life of these an-
imals. Llamas appear loaded in different ways and
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positions, carrying men in different ways, resting,
mating, females with offspring, and so forth. Sev-
eral of these camelids appear with a lateral rope at-
tached to the ears through a perforation (see Don-
nan 1978:Fig. 174). Shimada and Shimada (1985:
19) suggest that this might reflect a coastal cus-
tom, as opposed to a kind of harness sometimes
worn by highland llamas. This is possible, but the
llamas with a harness made with a rope are also
frequently depicted in Moche (see Donnan 1978:
Fig. 175), as well as loaded animals that have nei-
ther rope nor harness (see Donnan 1978:Fig. 176).
A study is needed to ascertain whether Shimada
and Shimada are right. Apparently they are not.
The Mochica also used to make cuts in the
ears as marks of ownership (see, e.g., Donnan
1978:Fig. 178). This is still done in the altiplano,
although it is not a general custom, according to
Tschopik (1946:521; interested readers wanting
more information on ear marking are referred to
the study by Palacios Rios [1981:222-223]).
Although there is no direct evidence, I can
suggest that the llamas formed caravans to trans-
port products, not just between the highlands and
the coast but also along the coast. On this point
Lavallée (1970:65) and Shimada and Shimada
(1985: 20) agree. The latter (Shimada and Shima-
da 1985) believe that llama caravans and rafts
were the two means of transportation used by the
Mochica within their domain, that is, between
Vicis in the north and Huarmey in the south.
However, we should be aware that llamas
have certain limitations, particularly when carry-
ing loads. We should therefore not overstate their
importance, as Larco Hoyle did, claiming that lla-
mas had “the same role that the horse had . . . in
the eastern civilizations” (1938:92). There is a
huge difference in strength between these two an-
imals. Horkheimer (1958:27) says that camelids
“could not become either mounts nor draft ani-
mals [which is why] Andean societies did not be-
come pastoral peoples. The Andean region there-
fore did not give rise to the process so often
repeated in the Old World: pastoral peoples who
dominate agricultural communities.” This is both
true and false at the same time. It is mistaken in-
sofar as the presence of pastoralism in ancient
Peru, a point to which I return later. But it is true
because Andean pastoralism was different from

traditional Old World pastoralism, and thus its
consequences were clearly different.

Let us now see what the archaeological data
are for llama remains in Mochica contexts. One
of the most important archaeological sites of Peru
is in the Department of Lambayeque (in the
province of Ferrefafe, district of Pitipo)—the
Huaca del Pueblo. We know that an occupation
at this site extended from Moche IV to the Mid-
dle Horizon. In the Moche context, the remains
of llamas appear in primary association, often
with houses. These remains include different
body parts of the animals, including some from
fetuses or newborn animals, juveniles, and adults.
Some of the bones show traces of the killing (Shi-
mada and Shimada 1985:14-15).

Although it is not useful, I must mention a
study by Chimoy (1985:167, 169-170). He claims
to have identifed a “Lama sp. llama (Mamalia
Camelidae)” and a “Short-Necked Llama” (Ma-
malia Camelidae) [sic]” through the analysis of
“Moche and Chimu” ceramic specimens. Chimoy
relied on the study by Shimada et al. (1981) to
conclude that “[t]he evidence suggests that the
people domesticated the ‘llama’ in corrals [? sic]
and fed it with ‘algarrobo [Prosopis sp.] and/or
maize’; there are remains of ‘llama’ dung with ‘al-
garrobo’ seeds.” However—and this is the worst
part—Chimoy identifies goats, bulls, sheep, and
“Homo Sapiens” [sic] in pre-Columbian times, and
states that the material should be re-examined
“because the presence of these animals in the
South American continent is very debatable. Per-
haps it is assumed that mistakes could take place
in the taxonomic determination” (Chimoy 1985:
170-172). No comment is needed.

Llama sacrifices were recorded in funerary
contexts within the great urban center of Pacat-
namy, in the northern part of the Department of
La Libertad (in the province of Pacasmayo, dis-
trict of Guadalupe). Llama crania, bones, and
teeth were found in tombs belonging to the
Moche culture (Ubbelohde Doering 1959:19,
Fig. 21; Donnan and Cock 1986:69, 81, 98).

Shimada and Shimada (1985:10) report that
Bankes (1971; a dissertation I have not read) ex-
cavated a site dating to Moche IV in the province
of Trujillo (district of Rdzuri) in this same depart-
ment. There were llama bones, but it is not
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known whether these were for domestic or cere-
monial use.

An ossuary of camelids almost 1 m thick has
been found in the same province but in the dis-
trict of Magdalena de Cao, almost 500 m south-
west of Huaca Blanca (also known as Huaca Cao
Viejo), in the El Brujo complex. The place is
called Paredones and is a cemetery. In some cases
even the hair of the animals can be seen. The site
seems to be Late Moche or early Middle Hori-
zon (Segundo Visquez and César Gélvez Mora,
pers. commun., 30 August 1991). After receiving
this information I visited the site on 15 April 1993
with Victor Visquez Sinchez, and ascertained the
existence of what seems to be a burial of some
30-50 llamas. The context is evidently a funerary
one. There are corrals for the animals in the vicin-
ity, according to Segundo Visquez Sinchez (pers.
commun., 15 April 1993).

Victor Visquez Sinchez (pers. commun., 17
July 1992) told me that camelid excrement was
found at the site of La Poza in the Parte Alta sec-
tor (in the Moche Valley, district of Huanchaco,
18 masl). The site has Salinar, Gallinazo, and
Moche occupations. Although it was excavated by
Donnan and Mackey in 1969, Escobedo and
Rubio in 1982, Castillo in 1986, and Deza and Se-
gundo Vasquez in 1988-1989, no report has been
published so far.

Uhle excavated some Moche tombs close to
Trujillo and in front of the famed Huaca de la
Luna (in the province and district of Trujillo),
where he found bones of sacrificed llamas (Men-
zel 1977:60). Shelia Pozorski excavated refuse
corresponding to the Moche culture in the Huaca
del Sol, in the same locality, and established that
camelid bones represented 68.1% of the remains
in the diet at this site. Shimada and Shimada
(1985:10), however, note that this sample should
not be taken as representative of the ordinary diet
of the Mochica; it might well be a ceremonial
banquet because this was a sacred site.

Extensive excavations have been carried out
recently in both the Huaca de la Luna and in the
flat area between this huaca and the Huaca del Sol
(Chapdelaine et al. 1997:Fig. 29, 72; Cardenas et
al. 1997:Table 7, 133, 132). Camelid remains were
found here. The study of the bones shows that
these were probably adult llamas, originally used

as pack animals, that were then killed to be used
as food (Cardenas et al. 1997:144). Some llama re-
mains were found in Plaza 2 of the Huaca de la
Luna, but their context is uncertain. However,
there were more bones from these animals in two
sectors of the urban area known as the Sector de
Tuberfas and the Taller de Alfarero that corre-
spond to two occupations, Moche III and IV re-
spectively (Uceda 1997:Fig. 1, 18).

According to reports of the work done later
in the South Urban Area (see Chapdelaine 1998:
Fig. 85, 88), camelid remains were found in three
of the Architectural Components (9, 7, and 5).
There were also camelid remains in the tombs
found in Architectural Group 16 (see Visquez
Sanchez and Rosales Tham 1998:Table 30, 187).
Fifty-one bones in all were measured, and “[t]hree
camelid species have been identified: Lasma guani-
coe ‘guanaco,” Lama glama ‘Nlama,” Lama pacos ‘al-
paca,” and it is possible that the sample includes
bones belonging to hybrids (waris).” It is interest-
ing that the alpaca predominates over llama, and
there is only one case of guanaco (Visquez
Sanchez and Rosales Tham 1998:189). These re-
mains all belong to late Moche and “even go far
beyond phase IV,” as there is a group of radiocar-
bon dates that go from 1280 to 1530 BP (Visquez
Sinchez and Rosales Tham 1988:181). It is worth
noting that an “age structure” was established
through an osteometric analysis, which showed
that the age of most of the animals ranged be-
tween three months and four years, with old an-
imals a minority; their age age ranged between 13
(just two cases) and five years (Visquez Sanchez
and Rosales Tham 1998:178-181).

Finally, I must mention a site that no longer
exists, Huaca Pelada, which was close to the beach
resort of Buenos Aires (in the province of Trujillo,
district of Victor Larco). Julidn Castro Burga A.
excavated here and submitted a dissertation to the
University of Trujillo in 1949. He evidently was
not an archaeologist. José Eulogio Garrido, the
director of the journal Chimor, published some
excerpts taken from this dissertation along with
his own comments, but in such a way that it is not
always clear whether the text is the work of Cas-
tro Burga or Garrido.

The discovery of a complete camelid skele-
ton in one of the rooms in the huaca, obviously
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an offering, was reported (Director de Chimor
1959-1960-1961:14). However, a later comment
mentions an “enormous amount” of bones and
even states that it was a vicufia (Director de Chi-
mor 1959-1960-1961:27-28). The chronology is
unclear; it could be either Moche or post-Moche.

While working in Huaca de la Cruz (V-162)
in the southern part of the middle Vira Valley
(mentioned earlier), Strong and Evans (1952)
noted llama dung in a room and found a knee from
this animal, all in a Moche context (Strong and
Evans 1952:135, 137). Close to the monument
they also found a “very large amount of llama
dung” (1952:168). There are several other sites in
the Vira Valley where camelids have been found
but whose exact cultural affiliation I do not know.
They may date to the Early Intermediate period.
I also do not know their exact locations, because
the site designations are not the same as the ones
used in the Virtd Project (see Willey 1953). Viru
632 poses a problem because camelids were ini-
tially given the percentage of 14% (Wing 1977b:
Table 7), and then 3.5% (Wing 1986:259, Table
10.7). There is also a problem with the Vira 633
site, where camelids constituted 0.7% of the fauna
(Wing 1977b:Table 7), and then this percentage
was corrected to 2.1% (Wing 1986:259, Table
10.7). Vira sites 368 and 636 were said to have
2.1% camelids, while Vira 604 had 0.8% (Wing
1986:259, Table 10.7).

In regard to the Moche occupation of the
Santa River Valley, Donnan (1973:123-124) wrote:

By far the most common bone material in
refuse was camel [sic]. In some instances it
was impossible to determine whether the
camel [sic] bone was of llama. It is inter-
esting to note that llama bone occurred in
abundance in some levels and was absent
in others. It is generally fresh looking, sel-
dom showing signs of weathering. Verte-
brae and ribs are the most commonly
found camel [sic] bones, and they are gen-
erally found unbroken. Only one com-
plete long bone was found—all others
were extensively broken. The bones have
almost no scratches that could be attrib-
uted to butchering. Skull bones were gen-
erally lacking except for jaws and teeth.

Wilson (1988:220) in turn mentions “three
possible corral enclosures” associated with roads.
One of them is quite large, as it measures 110 m
x 95 m. There is no refuse in them, but Wilson
assumes these were corrals. They date to the late

Early Intermediate period and the beginning of
the Middle Horizon.

4.5.2.4 Other Cultures

The site of Bermejo is in the Department of An-
cash (province of Huarmey), north of the mistak-
enly named Fortress of Paramonga. Camelid
bones there are relatively scant, for they compose
only 1.4% of faunal remains (Wing 1986:259,
Table 10.7). I do not know its exact cultural affil-
iation, but the context corresponds to the Early
Intermediate period.

For the central coast, and specifically for the
Ancon-Chillén area, Cohen (1978b:122, 1978¢
27) claims that llama bones and coprolites begin
to appear only from this period, and at a “remark-
ably late date.” This does not seem to be true,
however, or at least it does not follow from the
study by Patterson et al. (1982:71, n. 8), who ex-
plain that camelid remains begin to predominate
in the refuse deposits of the Chillén Valley dur-
ing Epoch 7 (which corresponds to the Early In-
termediate period)—the time when camps with
Lima 6 pottery appear in the lomas in this area.
This suggests, still according to Patterson et al.
(1982:71, n. 8), “that herding was becoming a
more important economic activity in the coastal
social formations than it had been earlier” (empha-
sis added). This supports information supplied by
Dillehay (1979:27-28), who noticed that a larger
amount of camelid bones suddenly appears at the
site of Huancayo Alto in habitation rooms, which
would mean that the inhabitants were a mix of
chaupiyunga and highland ethnic groups.

In the Lurin Valley, Patterson et al. (1982:69)
confirmed that a minor presence of herders from
the upper part of the valley is detectable in the
Atocongo lomas, as well as an increase in the
number of herders in these pastures from the
lower part of the valley.

4.5.2.5 The Nasca Culture
Little information is available for Nasca and most
of that is vague. Maldonado (1952a:73) states that
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he found a “thick layer of auchenid dung, easily
recognizable and identifiable” in the Cahuachi
zone (Department of Ica, province and district of
Nasca). He also mentioned having seen “a corral,
20 x 20 m” at Paredones, close to Nasca, “with a
deposit of auchenid dung almost 40 cm thick,”
and that “its characteristic form can be seen; in
the deepest part the mass is amorphous because
it was deposited in corrals where it endured daily
the pressure and deformation caused by the legs
of these animals.”

For Cahuachi, Strong (1957:31) reports
abundant llama remains found in a ceremonial or
sacrificial context in the structure he called the
Great Temple (Silverman’s Unit 2 [1993:301]).
For this same site, Silverman (1985:87) notes that
99% of the fauna Strong recovered (she means
the 1957 study) is camelid. Silverman actually
quoted the report by Geismar and Marshall
(1973), which is most inadequate. The material
studied covers a very long period that extends
from “later Paracas through Huaca del Loro cul-
ture phases (Strong 1957:7), ca. AD 200-900
(Strong 1957:46)” (Geismar and Marshall 1973:
5), in other words, from the late Early Horizon to
the Middle Horizon. Moreover, the materials
came from several sites: Cahuachi, San Nicolis,
Chavifa, and Huaca del Loro (Geismar and Mar-
shall 1973:48-51). The report gives a total of ap-
proximately 900 bones, of which probably 894, or
99%, are from camelids. The report is very vague,
as I have already noted, and the data do not ap-
pear in the tables; I deduced them. Nor is there a
table of the bones not from camelids.

Geismar and Marshall believed the sample
was far too small to be representative (I disagree),
and that fragmented camelid bones predominat-
ed in it. No pattern was observed in the fractures,
but there were bones with marks left by butcher-
ing, chewing, and burning (Geismar and Marshall
1973:6). Geismar and Marshall proposed three
possible interpretations regarding the distribu-
tion of size in these bones: first, that this differ-
ence might represent the presence of a domestic
form and a wild species; second, that the differ-
ence in size might represent a difference in age
within the same species; and third, that this dif-
ference in size might represent some combina-
tion of the first two possibilities, that is, young do-

mesticated animals, young wild ones, old domes-
ticated animals, old wild ones, and so on (Geis-
mar and Marshall 1973:7-8). Using Wing’s
(1972) tables for epiphyseal fusion, Geismar and
Marshall (1973:7) concluded that there are in-
stances of adult and young animals in all size
ranges, thus invalidating the second possibility
presented in their interpretation.

However, Geismar and Marshall (1973:3)
considered that “an inventory of the collection in-
dicates that the sample is relatively homogeneous,
composed predominantly of camelids.” They be-
lieved that in comparison with what correspond-
ed to the camelids, the small number of remains
from other animals supported the hypothesis that
“a selection was made from a controlled source
or, in fact, that animal domestication was prac-
ticed” (Geismar and Marshall 1973:7).

Silverman (1988:413) later confirmed the pres-
ence of llama excrement at Cahuachi, apparently
in an Early Nasca context. She found remains of
llamas in burials (Silverman 1988:421) and insists
that these animals were used for ritual use (Silver-
man 1988:424). The data were confirmed and ex-
panded in Silverman’s final report (1993). For Unit
18 she notes (see Silverman 1988:Fig. 2.4, 20; Fig.
5.19, 70) that “[a]bundant camelid bones were ob-
served on the surface of this area in 1984, proba-
bly corresponding to Orefici’s recent discovery.”
The bones must belong to an Early Nasca occupa-
tion, to judge from the ceramic sherds found on
the surface (see Silverman 1988:71).

In the East Zone of Cahuachi (see Silverman
1988:Fig. 26, 25), “Camelid remains (mostly of
young individuals) and human bones are scattered
on the surface” of platform WW3 (Silverman
1988:86). Llama bones were also found in a funer-
ary context. Silverman recorded several of these
findings. I mention here two that I find interest-
ing. First, there is Tomb 10 from Unit 19 (see Sil-
verman 1988:Fig. 2.4, 20). This is a llama burial
where the animal was specially prepared, and most
of the bones had been eliminated. Only the crani-
um and leg bones remained. This seems to have
been a desiccated animal. It was extended and laid
on its right side, with the legs extended in front.
It was oriented to the north. As Silverman com-
ments, “In this particular case, we may speculate
that the internal organs of this llama had been
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used in a divination ritual” (Silverman 1988:199;
see also Fig. 14.6, 200). The tomb could not be
dated, but it probably corresponds to the Middle
Horizon (Silverman 1988:202).

"The other case is a tomb found close to what
Silverman (Fig. 14.18, 204) called “Burial Area 1,”
which was excavated by Strong’s project. In Tomb
27 the adobe bricks around the body had been
burned, and there were incinerated camelid bones
(Silverman 1988:209).

When discussing the faunal remains, Silver-
man points out that the data from Cahuachi con-
firm the position of Shimada and Shimada (1985).
Llama excrement frequently occurs in her excava-
tions. Silverman suggests its presence in the kan-
cha in Unit 16 is directly related to fact that this
was a place where pilgrims assembled, and where
llamas delivered and carried away goods. Strong
(1958:31) found abundant remains of camelids in
the upper part of Unit 2 (his Great Temple). But
Silverman notes: “We did not recover butchered
camelid bones, although Orefici presumably did
since Valdez (1988[b]) speaks about camelids as a
source of meat protein.” Silverman then mentions
her Tomb 10 in Unit 19 (see above) and the dis-
covery of a llama leg in Unit 128, which was in-
terpreted as a special ritual associated with the
building. The data from Valdez (1988[b]:34) sug-
gest that the animals were killed and eaten at the
site. Silverman says, “I agree with Valdez Cérde-
nas (1988[b]:32) that this means that camelids
were not being kept/bred/herded at Cahuachi.”
She notes that the data on camelids in Orefici and
Strong are consistent with hers (Silverman 1988:
304). Silverman then comments that “[l]ike
Strong (1957:31), I would explain the significant
presence of camelid remains at Cahuachi as evi-
dence of their use in ritual (including ritual feast-
ing)” (Silverman 1988:202). She also suggests
“that camelids, notably llamas, were being sacri-
ficed at Cahuachi and consumed in ceremonial
episodes” (Silverman 1988:304).

Itis to be noted that Silverman’s position does
not agree with that of Geismar and Marshall
(1973), but we saw that their report does not ad-
equately support the data, so doubts still linger.
Nor does Silverman agree (as she claims) with
Orefici, because he considers that “camelid rais-
ing was an alternative to agricultural work” in the

Nasca region (Orefici 1992:203). However, as we
will see later, Orefici’s work was not at all reliable.

Valdez (1988b:32-33) reported the most re-
cent work done on the Nasca culture in Cahuachi,
by an Italian mission. He notes that 3,002 out of
4,154 bones (or 72.2%) came from Camelidae and
belong mostly to adult animals. Valdez also states
that a “minimum and insignificant amount of cop-
rolites . .. [and] a marked absence of fetuses of re-
cently born and tender [animals]” appeared dur-
ing excavations. He therefore considers that the
animals were not raised at the site, and that there
was some exchange with herders who lived “above
2000 masl.” Valdez identified two species, Lama
glama and Lama pacos, but notes that wool from
Lama vicugna was also found. He believes (1988b:
34) that the animals were sacrificed at the site, be-
cause remains of almost all body parts were found.
The animals were probably used essentially for
meat, and in some cases the broken bones indicate
that the marrow was extracted.

Valdez later sent me the definitive data from
the study of the Cahuachi camelid remains. From
them it follows that 3,382 bones out of a total of
4,919 belonged to camelids, or 69.7% (Lidio
Valdez, pers. commun., letter of 30 March 1999).
In a later report, Valdez (1994:677) noted that the
association of camelids with ovens and vessels
suggests the animals might have been sacrificed.
He specifies that all parts of the body are repre-
sented in the sample, suggesting that the animals
were taken alive to Cahuachi and sacrificed at the
site. Valdez also explains that projectile points are
rare in Nasca sites, but even so, some were found
inside the ovens. We can therefore assume the
points were used for the sacrifices. This is con-
firmed by the fact that most of the bones belong
to adults, suggesting that these were domestic an-
imals, as the adult-young ratio in wild animals is
thought to be more equal. However, there is a
mistake in Valdez’s study. We read: “Of all other
units at Cahuachi, 3382 belonged to adults and
only 822 to young ones (Valdez 1988[a in my bib-
liography])” (Valdez 1994:677). In fact, according
to information supplied by Valdez himself (in a
letter of 30 March 1999), 3,382 is the total num-
ber of camelid bones identified, 2,560 of which
correspond to adult animals (75.6%) and 822 to
young animals (24.3%).
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The presence of a high number of adults
would also show, according to Valdez (1994:677),
that domestic animals were controlled, and that
adults were preferred for sacrifices, while the
young animals were keptin the herd. Valdez (1994:
678) adds that the meat of the sacrificed animals
was probably eaten.

Silverman (1993:304) objects that the report
by Valdez (1988b) does not indicate the type of
screening used in the research at Cahuachi, and
thus questions the validity of his assertions re-
garding the absence of llama coprolites. One in-
teresting piece of data recorded by Silverman, de-
rived from a personal communication given her
by the members of the Italian mission, is that “the
multiple burial of more than sixty sacrificed
camelids was discovered to the southeast of the
Unit 19 mound” during the 1991 campaign (Sil-
verman 1993:28).

Orefici (1992:96) discussed the Valdez thesis
(1988a), regarding the absence of fetuses or new-
born animals at Cahuachi and Tambo Viejo, while
the presence of young or adult animals is notewor-
thy. He suggests two hypotheses. The first is that
llamas lived on the coast from May to November
in the lomas and then returned to the highlands,
and the second is that the rearing areas were far
removed from habitational sites and religious cen-
ters. Orefici notes that the remains found at
Cahuachi are not of a domestic but of a religious
type, and believes that the absence of excrement
supports the second hypothesis. The problem is
that he (1992:225, 227, 234) contradicts himself,
because when discussing the Great Pyramid of
Cahuachi, he mentions finding not only the bones
of camelids that were possibly sacrificed but also
dung, which was perhaps used as fuel. Then Or-
efici (1992:230) reports the bones of sacrificed an-
imals when discussing the Stepped Temple, where
camelids prevailed. However, it is almost impossi-
ble to know the exact context of these discoveries,
and the data provided by Orefici are very ambigu-
ous (see Bonavia 1993).

When discussing the Nasca culture /argo
sensu, Orefici (1992:92, nn. 12, 93) says that
“camelids predominate” and that “[tlhe most
common finds belong to domestic species: llama
(Lama glama) and alpaca (Lama pacos).” He insists
(1992:162, n. 11) that “camelid legs and ears” are

commonly found in the tombs at Cahuachi, and
that “camelids (together with guinea pigs) were
the most frequent offering” (1992:164) in Nasca
tombs. These claims are not supported.

Valdez, however, continued working with
these materials, applying Wheeler’s model
(1984c¢); that is, he assessed the samples of inci-
sors from the Cahuachi remains. Valdez noted
that the clear absence of vicufia was confirmed,
but that nothing could be said about the guana-
co. On the basis of an osteometric analysis done
according to guidelines laid out by Wing (1972),
Miller (1979), and Kent (1982a), Valdez conclud-
ed that two groups of camelids are clearly distin-
guishable, one of large animals (guanaco/llama)
and the other of small ones (alpaca/vicuia).
Valdez concluded that “it is still difficult to clear-
ly distinguish the two bigger or smaller species
based only on their bones.” Even so, he believes
that osteometric analysis is now the best option
when trying to identify the four camelid species,
always following the criteria established by Miller
(1979) and Kent (1982a). The results obtained for
Cahuachi indicate that the bone collections cor-
respond mostly to alpacas and the rest to llamas,
but this is not definite.

Valdez believes that since the values taken
from the Cahuachi collections fall midway be-
tween the guanaco/llama and the alpaca/vicufia
group, then the analysis confirms the absence of
guanacos and vicufias. Valdez applied Greenfield’s
method (1988) and concluded that alpacas were
raised mainly for wool, and used as meat only
when they were adults (Lidio Valdez, pers. com-
mun., letter of 23 February 1999).

Valdez (1988b:33) also reported the archaeo-
logical excavations that Francis A. Riddell carried
out in Tambo Viejo (Department of Arequipa,
province of Caraveli, district of Acari). Here there
was a “presence of camelids . . . during the Early
Intermediate period because despite the lack of
remains from fetuses/newborn and infant animals
which indicate raising, there is a good sample of
coprolites which seem to have been used as fuel.”
The statement is confusing, as can be seen, and
the required evidence is not presented. Based on
Troll (1980 [1958]:33), Valdez then comments
that “it does not seem relevant to discuss the
breeding of these animals on the south coast,”
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where they “must have entered under certain cir-
cumstances or for ritual purposes.” He then spec-
ulates that the animals were taken there in win-
ter to take advantage of the lomas and because
there are not enough pastures in the puna; be-
sides, at this time temperatures fall and young an-
imals die. In the rainy season they would have
gone back to the highlands. “We thus understand
the absence of coprolites at Tambo Viejo, as well
as the absence of remains of fetuses/newborn and
infant animals.” This is all speculation, and is full
of traditional biases.

4.6 MIDDLE HORIZON
(AD 500-900)

Unfortunately, there are relatively few data for
this important period of Andean history, particu-
larly in regard to the highlands. There is no ques-
tion that this was a time of large-scale, intense
movements of people and armies, or that caravans
of llamas must have played an important role.
"This is one of the best examples of how, in the
end, the samples we have are not that significant.

4.6.1 The Highlands

Izumi Shimada (1982:182), referring to the De-
partment of Cajamarca, and specifically to the
Middle Horizon, shows that faunal remains indi-
cate the continuity of earlier subsistence patterns.
The only noteworthy point is a “possible” in-
crease in the use of camelids, which were used as
meat —perhaps their primary use— and for other
purposes, mainly as pack animals. This follows
from the higher proportion of camelids with less
than 3.5 years in the samples, in comparison with
previous periods.

This was confirmed by Melody Shimada
(1982:312-313). Based on the sample excavated at
Huacaloma for the Middle Horizon, she claims
that camelid remains show these were the most
economically important animals, because they
constitute 97% of the animal remains. (For the
location of the sites mentioned, see Figure 4.5.)

Shimada makes an interesting point: Although
there was continuity in these animals’ importance,
a change in their management is noticeable once
we compare these data with data from previous pe-

riods. It seems that new individuals were intro-
duced at the site after the first year, when 68% of
those recently born survived. There is a possible
killing off of these animals between two and three
years of age, which corresponds to the pattern
found in previous phases, but half the population
survived to 3.5 years. Maintenance of these animals
after this age mightindicate an increase in their use
in diverse activities, something that did not hap-
pen earlier, as camelids were used essentially as
meat. The fact that they were maintained for more
than 3.5 years might mean they were used as pack
animals. An increase in younger animals is also no-
ticeable, and two different populations of llamas
and alpacas are distinguishable. Melody Shimada
notes that although exchanges between river basin
agriculturalists and highland herders had occurred
in previous periods, in this time period the first
were gaining land from the latter, and ended up
controlling the camelids in the Middle Horizon.

The data were confirmed in another site ex-
cavated by this same project: Huacariz, which was
already mentioned, where large and small forms,
probably corresponding to llamas and alpacas,
were found (Shimada 1988:132, 134).

There is almost no information for the cen-
tral highlands. According to Browman (1974a:
190), the Huari conquest of this region caused a
profound crisis in society: herding became a sec-
ondary strategy for the exploitation of natural re-
sources, while agriculture became the primary
one.

In Ayacucho, we know almost nothing about
camelids in the Middle Horizon occupations of
Ayamachay and Pikimachay except that they
comprised 82.4% and 53.9% of the fauna (Wing
1986:257, Table 10.6). On the other hand, came-
lid remains were found in the excavations at Con-
chopata, in layers A, B, and C, which go from the
end of the Early Intermediate period to Middle
Horizon Epochs 1 and 2 (according to the
chronology of Menzel 1968), and comprised
21%. Their analysis showed that their consump-
tion was indiscriminate, since both adults and
young animals were included in the faunal re-
mains and were the major source of protein for
the people (Pozzi-Escot 1985:120).

Wheeler’s research (1986:291-292) on mate-
rial from sites located in the Colca Valley, east of
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the town of Coporaque (Department of Are-
quipa, province of Cailloma, district of Copo-
raque), shows that the primary source of animal
food came from Camelidae, mainly the domestic
llama (Lama glama), and occasionally from wild
vicuia (Lama vicugna [Vicugna vicugnal) and per-
haps the wild guanaco (Lama guanicoe). In strata
dating to the Middle Horizon, adults constituted
72.7% of camelid remains, young animals 19.7%,
and fetuses/newborn animals 7.6%. The predom-
inance of adult animals apparently means that an
effort was made to keep the animals alive for as
long as possible.

Wheeler notes that the pattern can be taken
as an index even though the data are scant, in that
the main use of adult llamas was as beasts of bur-
den, which prevailed over their use as meat. This
would explain the low frequency of remains from
young animals and is supported by ethnographic
data. The low frequency of fetuses/newborns
(7.6%) perhaps suggests herds were efficiently
managed, thus lowering the mortality for animals
in this age group, but it must not be forgotten that
this figure could be an artifact of the sampling
method.

4.6.2 The Coast

"The data for the coast in the Middle Horizon are
far more abundant. When discussing the Middle
Horizon in Lambayeque (mainly with data from
the Batin Grande and Pampa Grande group),
Tzumi Shimada (1982:172) notes that remarkable
continuity from previous periods can be perceived,
particularly due to the economic significance that
domestic llamas had. Remains from young and old
animals were found in the excavations.

With regard to this same area, Shimada and
Shimada (1985:18) discuss the study by Wheeler
(1982[b]) in which she posits that camelid species
can be distinguished by the shape of their incisors.
Kent (1982[a] and personal communication to
Shimada and Shimada) had apparently shown that
this method was not always applicable. All teeth in
Lambayeque are of the llama/guanaco type when
assessed by Wheeler’s methodology (1982b).
However, the incisors are not always well pre-
served, and the possibility that alpacas were pres-
ent cannot be ruled out. Although the llama can-
not be distinguished osteologically from the

alpaca, the scope of their functions that can be de-
duced archaeologically suggests these were llamas.

The careful management of the herds of do-
mestic llamas is deduced from the number of an-
imals killed, or that died, from the beginning of the
Middle Horizon on. For Shimada and Shimada
(1985:18), it is hard to imagine that the hunt of the
wild guanaco could have supported the population
deducible from the existing urban centers (see
Schaedel 1972). We know that at this time, agri-
cultural activities were intense and extensive, and
the survival and management of any big herd of
animals therefore had to be under human control.

Shimada and Shimada (1985:14-15) specifi-
cally report for the Huaca del Pueblo that 14 sac-
rificed camelid fetuses/newborns were found in
association with the Lambayeque style (which
they call Sicin) at the Batin Grande complex.
There could well be more, for the area has not
been fully excavated. With regard to the site of
Sapamé, which is also within the Batin Grande
area and has an occupation that extends from the
Middle to the Late Horizon, Izumi Shimada
(1982:173) indicates that during the excavations
Melody Shimada observed a stratum with llama
dung mixed with algarrobo (Prosopis sp.) leaves
and fruit. Algarrobo seeds were found in dung
pellets. This shows that the llamas were fed with
fodder present in the locality.

Shimada and Shimada (1985:20) believe that
caravans of llamas carried minerals to Batin
Grande from the highlands.

In his study, Izumi Shimada (1982:173) men-
tions an unpublished report on the work done at
Huaca Chotuna (Department and province of
Lambayeque, district of San José), which Melody
Shimada gave Christopher Donnan in 1980. This
report also shows that llamas predominated as the
main source of meat.

I do not know the exact location of Huaca
Julupe, which is also in the Department of Lam-
bayeque, to the northeast of La Leche River. Ac-
cording to Shimada and Shimada (1985:15), the
monument corresponds to the end of the Middle
Horizon and the beginning of the Late Interme-
diate period. There are traces of camelid sacrifices.

In this same department (in the province of
Chiclayo, district of Safia) is Pampa Grande, an
important site studied by several specialists. The
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FIGURE 4.5. Locations of archaeological sites belonging to the Middle Horizon where camelid remains have
been found. The site legend is on the facing page. Prepared by the author and drawn by Osvaldo Saldaia.
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occupation of this great urban center dates to the
last phase of Moche, or Moche V. Izumi Shimada
(1982:161) considers that the presence of llamas
at this site had a “critical economic significance.”

In fact, all data both from explorations and ex-
cavations show that camelids predominated in or-
ganic remains in terms of number, volume, and
weight. All bones in the skeleton are also well rep-
resented, which shows that the animals were
butchered at or close to the site. The age ranges
from fetal/newborn to adult, and shows that 43%
of the animals survived for 42 months, with a
diminution between 24 and 30 months, which
might “reflect maintenance until adult weight was
attained, at which time their function and use
were determined.” This could mean diversified
use, such as for transportation and for food. Study
of the remains is not always easy, as it sometimes
is difficult to determine the sex of the animals.
Furthermore, it is evident that sacrifices of a re-
ligious kind also took place, as we shall see later
(Shimada and Shimada 1985:13).

The analysis of refuse shows that camelids
were the animals most used by the people of
Pampa Grande, and that their bones were used to
make tools. We know from ethnographic data
that a significant percentage of the bones were
lost, and it is also possible that this happened in
pre-Columbian times, perhaps due to dogs and
guinea pigs. This is one factor that should not be
overlooked when interpreting archaeological ev-
idence (Shimada and Shimada 1981:38).

"There are, however, some problems regarding
the significance of the camelids at Pampa Grande.
It was initially estimated (Shimada and Shimada
1981:38) that these remains made up approximate-

FIGURE 4.5. Middle Horizon Site Legend

ly 87% of the total volume of bones analyzed. A
qualification was added, specifying that “[t]his is a
conservative figure [because] Melody Shimada es-
timates that more than 90% of the unidentified
bones belong to camelids.” Izumi Shimada (1982:
161) later noted that out of 5,007 identified bones,
4,345, or 86%, belonged to camelids. The figures
are approximately the same in terms of weight, be-
cause out of a total of 12,086 g of bones, 10,678 g,
or 88%, is from camelids. However, Wing (1986:
259, Table 10.7) estimates 70.2% for the camelids.
There clearly is some discrepancy in the figures,
but either way, the numbers are significant and
show the predominance of camelids.

Now, 50% of these remains were from young
individuals and the rest from adults, respectively
above or below three years of age. This suggests
multiple uses, as was previously mentioned, with
their use as food predominating (Shimada and
Shimada 1981:38; I. Shimada 1982:161-162).

A contradiction thus arises in the data present-
ed by Shimada and Shimada. They claim (1981:41,
Table 8) that only 3% of the llama bones recov-
ered bore marks of butchering, but Izumi Shima-
da (1982:162) later wrote that these marks are “fre-
quent” on almost all parts of the skeleton. This
discrepancy must be cleared up. This slight dis-
agreement over the figures notwithstanding, I
tully agree with Shimada (1982:161) that “it is dif-
ficult to deny that llamas were the primary protein
source for the Pampa Grande population.” It is
worth emphasizing that camelid remains were
found not just in refuse but also directly associat-
ed with houses (Izumi Shimada 1982:162).

As mentioned, there is evidence of camelid
sacrifices at Pampa Grande, specifically in the

1 Huacaloma 10 Pacatnamu 19 PV35-4

2 Ayamachay 11 Caioncillo 20 Ancén

3 Pikimachay 12 San José de Moro 21 Huancayo Alto

4 Conchopata 13 El Brujo 22 Cajamarquilla

5 (East of Coporaque)* 14 Moche 23 Pacheco

6  Batin Grande 15 Galindo 24 Huaca del Loro

7 Huaca Chotuna 16 Vird 631 25 (Moquegua)*

8 Pampa Grande 17 (Santa)”

9  Huaca Julupe 18 PV31-32 * Exact location not known
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Huaca Fortaleza, the biggest monument in the
urban complex. The burial of a boy with a camelid
was found there, then a burial with three young
camelids associated with two human limbs, and
there is evidence of llama sacrifices in the post
holes on top of the huaca (Shimada and Shimada
1981:52, 1985:13; I. Shimada 1982:162).

Even more remarkable are the discoveries
made by Haas (1985:400-402), who excavated
Huaca Grande, in the same complex. On the first
platform he found 863 llama bones in one of the
rooms. A pile of disjointed llama bones was found
in the fill of the second platform. There were also
concentrations of llama bones in four of the 14
rooms discovered, all disjointed, and in one case
an articulated skeleton was found. Haas considers
that the great number of llama bones present in
a place where no evidence of domestic activities
has been found clearly indicates ceremonial use.
Interestingly, Haas (1985:407) determined that
the llama bones recovered and studied belong to
adult animals, and apparently no particular body
part predominates. This differs from the findings
at Huaca Fortaleza, where very young animals
were sacrificed (Shimada and Shimada 1985:13).

Some large enclosures were found at Pampa
Grande. Izumi Shimada (1982:156, 162-163) be-
lieves these are related to the llama caravans; he
is convinced that much evidence supports the use
of llamas as beasts of burden, and of caravans for
transportation between sites. First we have the
representations left by the Mochica. In addition,
in Pampa Grande there are several main streets
joining central areas with outlying ones that often
end in open areas with no architectural remains
or artifacts. Shimada believes these were the
places where the caravans arrived. The rectangu-
lar enclosures around them with limited access
served as formal sites of economic and social
transactions related to the materials they carried,
either loading or unloading them. A comparison
of the wide avenues that led to the terminals
shows the streets that converge around them are
narrower and more winding. An important argu-
ment for this position is the central location of
these terminals and their proximity to manufac-
turing areas (see also Izumi Shimada 1978. In ad-
dition, we know from Shimada and Shimada
[1981:63] that Izumi Shimada also discussed this

subject in his doctoral dissertation [1977], which
I have not read.)

Shimada and Shimada (1981:63) admit that
these data must be reappraised in a wider context.
We should not forget the location of Pampa
Grande, which lies inland and had no intense in-
teraction with the communities close to the
shoreline to allow supplementary marine prod-
ucts to be obtained. It is conceivable that camelid
raising was the major source of animal protein.
Furthermore, the available data seem to indicate
that all camelid products were used at Pampa
Grande, just as in the highlands.

Izumi Shimada (1982:162) concludes that for
all of its economic and religious roles, Pampa
Grande evidently needed large herds of llamas
that were raised and maintained in the vicinity.
He believes this did not pose a problem, owing to
the dietary and climatic tolerance of these ani-
mals, which allows them to consume a wide vari-
ety of fodder and live at different altitudes. In ad-
dition, Shimada considers that the evidence of
cattle raising in Colonial times, which moved
from the lower part of the valley to the upper part,
shows this might have been done with the
camelids: transhumance to procure fodder and
pasture grounds. Here Shimada introduces an
important caveat: the extensive deforestation, and
its adverse effect on water retention, that has
taken place over time up to the present perhaps
gives a distorted view of reality, so that the pres-
ent-day fodder and pasture grounds do not reflect
their distribution and extent in pre-Columbian
times.

Pacatnamy, a site already mentioned, has an
important Moche V occupation. It was estimated
that 20.89% of the tombs in the corresponding
cemetery had camelid remains in them, between
infant and juvenile animals (Donnan and Cock
1985:115-121). In addition, inside the North
Courtyard of Huaca 1 there is a place called the
“room of the offerings.” A great number of offer-
ings made with different materials were found
here. There were also remains of human beings
and llamas, all burned to a greater or lesser ex-
tent. Although the human remains seem to cor-
respond to a secondary burial, the preliminary
analyses “seem to show that at least one adult
llama (3 years old) was sacrificed in situ” (Don-
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nan and Cock 1985:75). This specimen exhibited
polydactyly, which makes one assume that the an-
imals were selectively crossed (Donnan and Cock
1985:117). The last report specifies that “[t]wo
features of this camelid are noteworthy: its hind
feet are four-toed rather than the normal two-
toed, an occurrence related to inbreeding (Al-
tamirano n.d.); and the bones are warped, indicat-
ing they were fresh at the time of the fire”
(Cordy-Collins 1997:285).

"The site of Cafoncillo, on the lower part of
the Jequetepeque Valley (Department of La Li-
bertad, province of Pacasmayo), also belongs to
the Middle Horizon. Mammals contributed most
of the animal protein, approximately half of
which came from the llama. It is estimated that
about half of these were young, but there also are
many adults, which were used for wool and to
work. Many bones bear cut marks caused by being
skinned (Pozorski 1976:253).

San José de Moro, on the right bank of the
Chamin River, in the Department of La Liber-
tad, province of Chepén, district of Pacanga, is an
interesting site still under study. I present the data
courtesy of Castillo and Donnan. A tomb was
found with a small complete camelid, and there
were camelid bones in boot-shaped tombs. These
are just crania and the lower part of the legs.
There were at least two small camelids in anoth-
er tomb with a child. The remains of these ani-
mals were also placed in tombs with subterranean
chambers, at the feet of the main individual, some
of which seem to have been complete animals.
"Two complete camelids were found in the tomb
called M-U30, one at the feet of the coffin, the
other one on top of it. There were also fragments
of these animals cut into pieces and specially
placed in the niches inside the chamber (Castillo
and Donnan 1993 MS.:24-25, 29, 43). Castillo
and Donnan comment that

[tJhe remains of at least three camelid
specimens were found inside the cham-
ber, as well as parts and fragments. These
were found on top of the ceramic offer-
ings and in between the crucibles, which
determined their poor preservation. . . .
The crucibles therefore appeared both on
top and below the camelid bones, so some

were laid down before the camelid bones
and others after them, from which we can
deduce that during the funerary ritual,
these two kinds of offerings were placed
simultaneously. A complete adult camelid
was found south of the chamber, lying on
its left side over the coffin. Another cam-
elid was found north of the chamber, be-
tween the north wall and the beams. This
animal seems to have been lying on its
flexed legs. The parts or fragments of
camelids found were carefully cut and
placed in groups of approximately the
same size. The cuts of meat found in the
chambers contrast with those in the boot-
shaped tomb, for while legs and crania
stand out in the latter, ribs and the upper
part of the legs are given prominence in
the former. This differential distribution
reveals a stratified access to the meat of
camelids, and therefore to proteins from
this source. Not all the niches were full;
some just had camelid bones and cru-
cibles. Others had architectural models
and metal miniatures. (Castillo and Don-
nan 1993:45; interested readers can find
more data in a later report, Castillo and
Donnan 1994)

A considerable number of burials belonging
to the Lambayeque culture were found at Huaca
Blanca, in the El Brujo complex, which I have al-
ready mentioned. According to Victor Visquez
Sanchez (pers. commun., letter of 18 December
1992), each burial has at least two complete
camelid crania with their front and hind limbs,
and in some cases there were three or four crania.
One burial had eight of them. All these crania
were well preserved, with preserved skin, hair, and
ears. They are so well preserved that even the eye-
lashes of the animals remained. Visquez reports
that the remains of the plants eaten are still on the
teeth. This will probably allow the diet of these
animals to be reconstructed with great accuracy.
Segundo Visquez (pers. commun., 15 April 1993)
estimates that there must be the remains of at
least 100 animals there.

Shelia Pozorski (1976:142, Appendix 1, 370,
Table 30) confirmed that most of the meat dating
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to the Middle Horizon “Early Chimu” occupa-
tion of the Moche huacas (the Huaca del Sol and
the Huaca de la Luna) came from domestic lla-
mas. These in fact compose an estimated 37.6%
of all animal remains, which is slightly less than
half the animal protein consumed. This means
that the total sample of llamas was not as large as
that recorded for the Mochica occupation of this
same site and did not allow an equally detailed
analysis to be made (see also S. Pozorski 1979a:
169, Table 1).

On the other hand, we know that a cranium
and the four lower legs from a large llama were
found in one tomb in this same area that dated to
the same time (Donnan and Mackey 1978:254—
255).

An important archaeological site called
Galindo, occupied during Moche V, lies on the
border between the upper and the lower Moche
River Valley (also in the Department of La Li-
bertad, province of Trujillo, district of Laredo).
This is one of the sites for which we have more
data on camelids.

Bawden (1982:314), who studied the site, re-
ports there was abundant llama excrement in sev-
eral residential structures, and a corral for these
animals was found close by. These structures usu-
ally include llamas at the site, and suggest that the
functions related to their use were in the hands of
individuals who lived there, in dwellings close to
the corral. Bawden assumes these were under the
control of a secondary branch of the elite.

Regarding another group with a large domes-
tic residence, two additional rooms, and an enclo-
sure, Bawden reports that it had “a large llama
corral” at one end, and comments that its pres-
ence shows the way the goods stored in the adja-
cent rooms were transported (1982:316).

Bawden (1982:309) likewise studied a ceram-
ic workshop and found some deposits with re-
mains of cane, wood, and “a considerable amount
of llama manure.” This evidently was the fuel used
to fire the pottery. In addition, close to the work-
shop is an enclosure that served as corral for the
llamas, which were almost certainly used to trans-
port the clay. Interestingly, several fragments of
rope were found in the vicinity.

Shelia Pozorski (1976:130) studied the faunal
remains and found llama excrement 20 cm thick

in one of the enclosures studied by Bawden. Po-
zorski (19792:169, Table 1) estimated that came-
lid bones constituted 69.4% of all animal remains,
thus making it possible to state (S. Pozorski 1976:
129) that domestic llamas were the major source
of meat for the people at this site. This was con-
firmed by the fact that a great number of the
bones studied were burned. (Pozorski 1976:Ap-
pendix 1, Tables 16, 18,20, 22,24, 26, 28 [pp. 344,
347,350, 354, 357, 361, and 366] shows the cor-
responding percentage of llama bones found in
various excavations; in only one case was it below
50%, in another slightly above this figure, and in
the remaining cases it was above 80%, with a sin-
gle case of 95%. See also Pozorski 1976:147-148
and 1982a:181.)

Pozorski (19792:176) believes that the re-
search conducted at Galindo allows us to say that
at this time, herds of llamas were maintained in
the Moche Valley, just as had been established for
the Early Intermediate period.

Pozorski (1976:129-136) also offered a tenta-
tive reconstruction of llama use at this site, based
on their remains and focusing mainly on raising,
meat processing, and meat distribution system.
For this purpose she used data for age, cut marks
caused by humans, the frequency of burned bones,
and the kinds of bones that remained. According
to her study, a significant relationship exists be-
tween food remains and specific house structures.

"To reconstruct the age distribution and order
in the herds, the age series was appraised in terms
of epyphyseal fusion, following Wing’s (1972:
330) method. This work showed that about half
the animals were killed for their meat and were
adults older than those studied from the Moche
site. Even so, a high percentage was butchered at
the optimum age for a young animal. For Pozor-
ski, the older group might suggest the use of an-
imals used to carry loads and provide wool (see
Pozorski 1979b:150).

The marks detected on the bones that are
human in origin are similar to those found on re-
mains from the Early Intermediate period. They
suggest that the methods used to skin animals and
disjoint their bones were efficient, which is prob-
ably why they lasted.

Three of the excavations indicate that with-
in one residential structure there were separate
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areas to prepare food. A higher proportion of
forelegs appeared in Cut 2, along with a moder-
ate quantity of hind limb parts. Hind limbs were
prevalent in Cut 3, and to a lesser extent the part
close to the vertebral column. Foreleg parts were
scarce in this case. The body parts most fre-
quently found in Cut 4 were the skull, the verte-
brae, the innominate region, and the hind limbs.
"This led Pozorski to deduce that the proportion
of body parts used in each kitchen was different.
On the other hand, the remains used in each unit
varied, which might indicate some sort of hier-
archy among social groups, perhaps extended
families.

Other data show much simpler homes. Cut 1,
for example, held only forelimbs, Cut 5 just the
neck and shoulder girdle regions, and Cut 6 the
upper body, showing a higher frequency of skulls,
thoracic vertebrae, and humerus sections. Cut 7
emphasizes the lower part of the body, that is, the
limb-lumbar-vertebral-pelvic parts, although
some other elements also show the use of other
body parts.

Some interesting observations were also
made. It was found that the meatless parts of the
feet were always missing the third phalanx, and if
they appeared, it was only in a small percentage.
On the other hand, toe bones were missing, per-
haps due to the skinning process, which might
have left them attached to the skin. A greater use
of metapodials and the first and second phalanges
as raw material for tool manufacture was also ob-
served.

Finally, it is worth emphasizing that a large
percentage of bones was burned. However, we
must admit the possibility that some may have
been burned after the meat was eaten and others
burned incidentally during cooking.

I have already mentioned that camelid dung
was used as fuel to fire the pottery. However, She-
lia Pozorski (1976:130) managed to determine
that in a large proportion of cases, this was also
the fuel used in the homes. Concentrations of
camelid manure were found close to several hous-
es and seem to have been intentionally accumu-
lated. There were also traces of dung inside the
houses.

The data I have for this horizon in the Vira
Valley are minimal. All I know is that there were

camelid remains in a site called Vira 631. How-
ever, it is not known exactly in what proportion
because the same source gives the proportion as
both 8% (Wing 1977b:Table 6) and 1.7% (Wing
1986:259, Table 10.7).

At this point is is worth introducing some
general considerations presented by Daniel
Julien (1981:1) when discussing the area be-
tween the Chicama and the Vird River Valleys
from the Middle to the Late Horizon. After an-
alyzing the existing evidence, Julien admits that
camelids might have been raised; however, he
believes the data are still inconclusive. Referring
specifically to the Vira Valley, he adds, “[t]he
presence of great amounts of camelid excrement
as well as bones gives rise to the possibility that
raising activities perhaps took place in the abun-
dant areas with salt grass; even if this is still in
question, it still is a possible alternative hypoth-
esis, given the presence of this material” (D.
Julien 1981:5).

During his fieldwork in the Santa Valley, Wil-
son (1988:255-256) found at least 16 “possible”
corrals for llamas, five or six of which are beside
the desert. The others, though farther away, are al-
ways connected to the desert and associated with
the remains of roads that went up the valley and
toward Chao. Wilson remarks that “considering
the large number of probable corral enclosures
found along the major roads and communication
routes of the Early Tanguche [i.e., the early Mid-
dle Horizon] settlements system, it seems likely
that llamas were widely used as a means of trans-
porting goods from place to place in the valley as
well as between separate regional systems along
the coast.”

I have no data for the nearby Nepefia Valley
(Department of Ancash, province of Santa, dis-
trict of Nepefia) save for a bit of information
Proulx (1968:75) supplied for site PV31-32, close
to the famous site of Cerro Blanco, which corre-
sponds to the transition between the Middle Hori-
zon and the Late Intermediate period. A tomb was
found at the site with llama hair and wool.

I studied a small site close to the beach south-
west of Los Gavilanes, in the Huarmey Valley (in
the province of the same name). I call it PV35-4
(Bonavia 1982a:417). It was a temporary camp oc-
cupied by a small group of people who came from
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farther up the valley and spent just a few days
here. Among other remains we found llama dung,
which, to judge by its amount, must have come
from a single animal. From this it can be surmised
that trips of this kind were made with these ani-
mals, which were kept here during the travelers’
visit.

I have no data for the sector from the north-
central coast to the central coast, specifically be-
tween Huarmey and Ancén.

I know that Uhle discovered the foundations
of old corrals at Ancén, with llama dung on the
most inland part of the site (Menzel 1977:42).
Menzel (1977:43) established that these corrals
correspond to the first stages of the Middle Hori-
zon. She remarks that this suggests that there was
a flow of goods between Ancén and other areas,
probably including the highlands too (Menzel
1977:42).

I also found the remains of llamas in a strati-
graphic context that corresponds to the Middle
Horizon, and verified that a variety of maize from
the highlands was used in Ancén at this time, thus
supporting Menzel’s suggestion (Bonavia 1960:
202-203, 1962:73).

Dillehay (1979:28) studied the Chillon Valley
and wrote about the site of Huancayo Alto (De-
partment of Lima, province of Canta, district of
Santa Rosa de Quives), remarking that a greater
highland participation is perceived for the Mid-
dle Horizon. This is reflected in “a quantitative
increase in camelid bones,” pottery, and highland
architecture.

Unfortunately, there are no data for the val-
ley of Lima at this time. We only know of a ref-
erence by Maldonado (1952a:73), who reports
having found a big corral almost 30 x 30 m in
the ruins of Cajamarquilla “where the auchenids
... left a thick layer of dung more than 40 cm
thick.” I have also seen camelid dung in the re-
fuse in these ruins. It is known that the city was
abandoned in Middle Horizon Epoch 2B, but
there is also a late occupation, so it is hard to es-
tablish precisely to what period the dung be-
longs.

Menzel (1968:78) refers to the study Ronald
L. Olson conducted at the site of Pacheco in
1930, on the grounds of the former hacienda Soi-
songo (Department of Ica, province and district

of Nasca). Olson excavated a room adjacent to the
sector Tello excavated in 1927. There he found
many llama bones in association with Nasca 9 and
Chakipampa B ceramics, which belong to Middle
Horizon Epoch 2B. The Huaca del Loro, which
Strong studied (1957:36), is in this same depart-
ment, on a tributary of the Nasca River, the Tunga
(Department of Ica, province of Nasca, district of
Marcona). In his report Strong says he found
rooms full of sacrificial items, including the re-
mains of llamas. He does not, however, give more
details.

This is all the reliable information available
for this area. Orefici (1992:96 and n. 21) claims
that the only sites with evidence of penned
camelids belong to this period and to the Late In-
termediate period, but he does not present any
evidence to support his claim.

To conclude the Middle Horizon sites, Gold-
stein (1990:36) vaguely mentions some Tiahua-
nacoid sites in the Department of Moquegua.
These sites apparently date to Tiahuanaco V, or
the late Middle Horizon, but it is not clear from
the article. Goldstein notes the presence of came-
lids, “whose remains we found at all Tiwanaku
sites.”

4.7 LATE INTERMEDIATE PERIOD
(AD 900-1440)

As was the case for the Middle Horizon, for the
Late Intermediate period I have more data for the
coast than for the highlands, but I will begin with
sites in the highlands. (For the location of the sites
mentioned, see Figure 4.6.)

4.7.1 The Highlands

Hocquenghem (n.d. [1989?]:115) refers to the
highlands of Piura, which she defines as the in-
hospitable pdramo above 3500 meters. She ex-
plains that herds of vicufias found refuge in the
jalca, and herds of alpacas and llamas were raised.
The wet pastures below the paramo and along the
San Pedro River must have been good for alpacas,
which need soft, evergreen plants, while the
tough grass on the slopes could provide suste-
nance for llamas, which need a tougher grass
(Hocquenghem’s references are to Flores Ochoa
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1985 [which does not appear in her bibliography.
This must be a mistake and is probably my 1975a],
1977, 1988; Palacios Rios 1977 [my 1977b], 1980;
Brougere 1980; Gundermann 1988; Maria Fer-
nindez, pers. commun.).

Hocquenghem (n.d. [1989?]:116) notes that
these animals must be penned in corrals at night
to protect their young from foxes and condors, and
protect all the animals from pumas and thieves.
Hocquenghem considers that perhaps the main
role corrals had was to collect the dung produced
overnight, to be used as fertilizer later. She notes
that remains of ancient corrals still exist in the
highlands, close to the present-day hamlet of Cajas
and at Los Altos, between Frias and Chalaco. On
the other hand, by day the herds must have been
driven to places where they could graze, the
herders knowing well that pastures had to be made
to last all year long. Ditches or stone walls were
built to separate grazing zones. The remains of
these divisions still exist in Los Altos and close to
Cajas, where the peasants call them “pucaras.”
Hocquenghem (n.d. [19897]:156, 162, 'Table 3)
found historical evidence that “camelids were
raised . . . in the lands of the Guayacundos of Ca-
xas.” These lived in the Jivaro lands of Cajas and
Ayabaca (Department of Piura, provinces of Aya-
baca, Morropén, and Huancabamba [Hocqueng-
hem n.d. [1989?]:Map 7, 122]). The occupation
probably dates to the Late Intermediate period.

I have already mentioned the Huamachuco
zone, and specifically the Condebamba River
basin, where McGreevy and Shaughnessy (1983:
241) reported they were unable to find camelid
remains. Their comment is for “later periods,” so
this might very well mean the Late Intermediate
period or the Late Horizon. McGreevy and
Shaughnessy explain that they found only two
corrals, one in the jalca fuerte (3700-4200 masl)
and another in the upper quichua/lower jalca
(3200-3700 masl), where there is evidence of
herding on a larger scale. “However, the evidence
still indicates the jalca fuerte is not a major habi-
tation location for these pastoralists. This again
would predict habitation lower, at the interface of
the quichua/jalca zones.” From the studies done by
Parsons (1988; I was unable to read this study,
which is cited by Dedenbach Salazar [1991:90]),
it is known that farther south, in the Department

of Junin, there is a concentration of corrals in the
punas of Tarma around Lake Junin that dates to
the Late Intermediate period. It can be assumed
that this animal resource was heavily exploited at
that time. In addition, Bonnier (1986:102, 111,
and n. 30) notes that camelid bones predominat-
ed in this time period at the site of Rakasmarka
(also in the Department of Junin, province of
Tarma, district of Palcamayo), at 3900 masl. She
remarks that there were wild (vicufias) and do-
mestic animals.

Cuelap (Department of Amazonas, province
of Luya, district of Tingo) can be included among
the valley sites. Arturo Ruiz (pers. commun., 19
August 1992) notes that a great quantity of llama
remains were found in the strata belonging to this
period in the excavations he made.

For Ayacucho we once again have only very
general information. MacNeish and Garcia Cook
(1981a:124) wrote that “camelid bones” were
found at the site of Rosamachay on the Huarpa
River, 2650 masl, in the strata with Rancha and
Chanca ceramics that date to this period. This
would “indicate that the people were perhaps
herders or travelers who made a brief stopover in
the cave.” Wing (1986:256, Table 10.6) reports
that camelid remains in the Late Intermediate pe-
riod strata at the sites of Ayamachay (Ac 102) and
Pikimachay (Ac 100), respectively, made up
35.5% and 52.9% of the faunal remains studied.

El Yaral is a particularly important site 50 km
from the Pacific Ocean at 1000 masl, on the west
bank of the Osmore River, about 20 km south of
Moquegua (in the department of the same name,
province of Mariscal Nieto, district of Moquegua).
It is in one of the driest deserts in the world. Ac-
cording to data provided by Wheeler (1993:19-22,
23-24, 1995:285-286, 288) and Wheeler et al.
(1992:470-471, 1995:834), perfectly preserved
and naturally desiccated llamas and alpacas were
found here from AD 950 to 1350. This presented
a unique opportunity to study the physical char-
acteristics of these animals before the conquest.
The work was done by Don Rice in 1986, with the
collaboration first of Geoffrey Conrad and then of
Jane Buikstra (see Garcia Marquez 1988; Rice et
al. 1989; Watanabe et al. 1990).

The site of El Yaral belongs to the Chiribaya
culture and was first occupied ca. AD 950, with
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FIGURE 4.6. Locations of archaeological sites dating to the Late Intermediate period where camelid remains
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an occupation of less than 400 years (the radio-
carbon dates obtained were AD 980, 990, and
1160). According to work by Bermann et al.
(1989) and Stanish (1989), the Chiribaya culture
developed near the present-day port of Ilo and in
the Osmore River basin, without any interference
from the early Tiahuanaco occupations. Howev-
er, it was people bearing this culture who carried
the herding traditions from the highlands to the
coast, and laid the foundations of what would
later become the Chiribaya culture. These schol-
ars believe the llamas and alpacas of El Yaral de-
scend from the original Tiahuanaco stock because
there is no evidence that Chiribaya was in contact
with other contemporary groups from the high-
lands. “This is particularly important because it
means that not only do these animals predate the
Inca empire, but also that they came from what
both the inca [sic] and spanish [sic] conquerors
considered to be the heartland of alpaca and llama
production” (Wheeler et al. 1992:471). The site of
El Yaral is large and has architectural remains.
The excavations made in two of the biggest build-
ings uncovered burials of llamas and alpacas
below the floor. Everything seems to indicate
these animals were ritually sacrificed with a blow
that fractured their cranium. They were then
buried in shallow holes and covered with sand.
The bodies turned into natural mummies, associ-
ated with the other offerings, because of the ex-
treme dryness of the land. Wheeler et al. (1992:
471-473, 1995:835) explain that their exception-
al preservation made possible the first systematic

FIGURE 4.6. Late Intermediate Period Site Legend

analysis of pre-Columbian fibers from these ani-
mals. Skin and fiber samples taken from 11 stan-
dardized sites on the left side (six along the mid-
line from neck to tail, four at mid-rib from
forelimb to hind limb, and two midway down the
forelimbs and hind limbs) of four alpacas and six
llamas were studied. Special attention was paid to
the diameter of the fiber to obtain data on the
composition of the fleece, but microstructures
were also studied with scanning electron mi-
croscopy and skin histology. Altogether, 200
fibers were analyzed (a standard measurement for
the textile industry). The data permitted an as-
sessment of the fineness and uniformity of the
fibers and yielded the first direct information on
the characteristics of the fleece in pre-conquest
llama and alpaca.

The measurements of the llama and alpaca
fibers of El Yaral revealed the presence of four dis-
tinct groups of animals. The data showed a natu-
ral variation in the diameter of the fiber across the
body, with coarser samples coming from the neck
and the legs. The finest fiber was found along the
back, with the diameter tending to gradually in-
crease from the mid-rib height on. Taken togeth-
er, the eight samples correspond to the fleece, and
represent the portion of the fiber that is shorn for
use in textile manufacture. Based on eight com-
plete samples per animal, the average diameter of
the fiber for the two groups of alpacas was 17.9 (SD
+ 1.0) um and 23.6 (= 1.9) um. The llama fleece
likewise included a group with a finer fiber of 22.2
(+ 1.8) um, as well as a coarse fiber at 32.7 (= 4.2)

1 (Provinces of Ayabaca and 13 Bayévar 26 (Lower Vira Valley)*
Huancabamba)* 14 Huaca del Pueblo 27 PV31-29

2 Huamachuco 15 Cerro Sapame 28 Huaca de las Llamas

3 (Near Lago del Junin)* 16 Cerro de los Cementerios 29 Manchin

4  Rakasmarka 17 Pacatnamu 30 Ancédn

5 Cuelap 18 Caracoles 31 Chilca

6  Rosamachay 19 Cerro de la Virgen 32 Cerro Azul

7  El Yaral 20 Huanchaco 33 (Near Ica)*

8 Tocuco 21 Chan Chan 34 Huaca del Loro

9  (Near Tocuco)* 22 Loma Roja 35 San Gerénimo

10 Cabeza de Vaca 23 Huacas del Sol y de la Luna 36 Estuquina

11 Pirdmide del Sol 24  Choroval 37 Patr6n Samana

12 San Pedro 25

V-313

* Exact location not known
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um. Analyses of variance indicated that the differ-
ence between these ancient groups was highly sig-
nificant (Wheeler et al. 1995:835-837). According
to Wheeler et al., the hereditability of the fineness
of the fiber has not been established for llamas and
alpacas, even though values of 0.22,0.27, and 0.38
have been given for the weight of the fleece. How-
ever, it was noticed that the diameter of the fiber
usually increases with age and the number of
shearings. There are likewise signs that a rich diet
can increase the diameter of the fiber, while a finer
fiber can be obtained by keeping the animals in a
restricted state of nutrition and during periods of
physiological stress (Wheeler et al. 1995:837)
(Wheeler et al. relied on studies by Chavez [1991],
Bustinza [1991], Carpio [1991], and Frank and
Wehbe (1994)].) The problem here for a compar-
ison is that the size of the fiber’s diameter in pres-
ent-day llamas and alpacas varies considerably as a
result of differences among the samples studied
and the various measurement techniques used.
Variations ranging between 9 and 88 um have been
reported for alpaca fibers, and between 8 and 144
um for llamas. This indicates the presence of
coarse, protective hair, which, though variable, is
significant. A comparison of hair from the El Yaral
animals with hair from contemporary specimens
shows that alpaca hair is finer in the archaeologi-
cal specimens. The extra fine Chiribaya wool, de-
fined on the basis of the remains from El Yaral,
measures 10-14 um smaller in diameter than fiber
from huacaya alpacas of the same age, while the fine
Chiribaya wool is between 4.7 and 8.5 um small-
er in diameter. The diameter of the fiber in the six
El Yaral animals showed the existence of animals
with fine and coarse fiber. The one called fine
Chiribaya on the basis of archaeological remains
has fiber on average 22.2 + 1.8 um in diameter. The
comparative samples from present-day animals
“vary from 18.8 pm undercoat/39.8 um hair in the
more heavily fibred chakus to 20.1 pm undercoat/
73.1 wm hair in ccara, increasing to 22.0 um under-
coat/ 42.2 um hair in chakus to 25.2 pm under-
coat/77.7 um hair in ccaras at 24 months” (here
Wheeler et al. quoted Macquera 1991). Wheeler
et al. explain that although these figures cannot be
directly compared with those for El Yaral, the an-
cient fleece without hair is as fine as the modern
ones with the same characteristics. It is interesting

that abundant coarse hair is found in all contem-
porary samples, whereas only one of the five an-
cient llamas exhibited fine, visible hair in the fleece.
"Two of the animals had very fine hair, and two were
single-coated with no perceptible hair in the fleece.
The sixth animal showed a contrast, for it had a
coarse hairy coat with an almost equally coarse un-
dercoat. The diameter of the fiber in this animal is
32.7 +4.2 um, larger than that seen in contempo-
rary llamas (Wheeler et al. 1995:837-838).

On these grounds Wheeler et al. conclude it
is possible there were three varieties of domestic
camelids at EI Yaral that yielded different fibers.
They include the alpaca’s fine and extra fine
Chiribaya fiber, and the llama’s fine Chiribaya
fiber. They add that it is usually believed that lla-
mas were used only as pack animals. However, in
some communities these animals are selectively
bred to produce fiber. (For this, Wheeler et al. ac-
cepted the studies by Dransart [1991a, 1991b].
However, Dransart does not touch on this point
in the first study, and furthermore he is emphat-
ic in claiming that “at present it is not possible to
distinguish the fleeces of different South Ameri-
can camelids” [Dransart 1991a:316]. I was unable
to check the second study, which is a dissertation.)
The fiber from fine Chiribaya llama suggests that
this practice, now nearly gone, has very ancient
origins. Wheeler et al. accept that various envi-
ronmental factors can affect the fiber, so the ex-
isting data do not suggest that this kind of vari-
ety ever existed (Wheeler et al. 1995:838).

Nevertheless, Wheeler et al. present some in-
teresting arguments in an attempt to prove there
is some evidence that the animals from EI Yaral
were selectively bred. First, there is the presence
of uniform characteristics in the fleece that are not
found in present-day llamas and alpacas. More-
over, the existence of a single llama coat with a uni-
formly fine fiber at El Yaral shows the presence of
avariety or breed of animals that is now unknown.
Second, at El Yaral the fibers have a uniform color.
There are only two multicolored specimens. The
llama’s fine Chiribaya fiber includes a pure white
animal, two red-brown, and two gray/beige. We
know that in Inca times, pure-colored llamas were
chosen for religious rituals. The alpaca remains of
El Yaral include animals with brown and white
hair, black, brown, and a vicufia-colored one. Fi-
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nally, the third argument presented by Wheeler et
al. is that there are some hints that in past times
the fiber might have grown faster than in present-
day animals. In this regard they compared the data
relating age and fiber length in present-day ani-
mals (based on Cardozo 1982, Bustinza 1991, and
Chavez 1991) with the same kind of data obtained
for the El Yaral remains. Wheeler et al. admit that
the present comparative sample is not fully valid,
as the sample comes from animals raised at high
altitudes. Wheeler et al. in fact note that there is a
generalized belief that some relationship exists be-
tween altitude and the fineness of the alpaca fiber
(they relied on studies by Carpio [1991] and Bus-
tinza [1991]), because the quality of the pastures
decreases with altitude and the stressors induced
by the environment become far more severe.
However, Wheeler et al. admit that the relation-
ship between these factors and the diameter of the
fiber has yet to be shown. The comparison was not
carried out with alpacas because these animals
were shorn before being sacrificed (Wheeler et al.
1995:837-839).

At Chiribaya Alta, another site contemporary
with El Yaral, 140 llamas were excavated in fu-
nerary contexts. A preliminary study shows the
animals in locally raised herds were selected for
certain qualities, and animals not considered use-
ful or fertile were eliminated, so as to obtain an
output of fiber of a quality not found nowadays
(Wheeler et al. 1995:839).

The data from EI Yaral tend to show that
present-day animals have coarser fiber.

In contrast to the pre-conquest alpacas
and llamas from El Yaral, today’s animals
are characterized by a lack of uniformity.
Coarsening of the fiber, increased hairi-
ness, and increased variation in fiber diam-
eter across the fleece of huacaya and suri
alpacas, as well as the apparent disappear-
ance of fine fiber llamas, can almost cer-
tainly be explained by extensive hybridiza-
tion produced by events of the conquest.
Taken together, the four pre-conquest
breeds cover the range of fiber diameter
measurements in today’s animals, and
crossing with the hairy Chiribaya coarse
fiber llama could have produced this re-

sult. The probable role of hybridization in
the evolution of today’s llamas and alpacas
remains to be studied, as does the possi-
bility that a genetic bottleneck occurred
with the massive destruction of native An-
dean livestock during the 16th century.
(Wheeler et al. 1995:839)

As Wheeler et al. (1992:472-473) had previously
said, “a breakdown in controlled breeding be-
tween the fine and extra fine El Yaral breeds
would alone account for the variation observed
today.” Furthermore, “[t/he most probable cause
of coarsening and hairiness in both huacayas and
suris would be through hybridization with the
coarse fiber llama breed, a not improbable sce-
nario amid the chaos and destruction of the con-
quest. Clearly, however, such a process would not
have affected just the alpaca gene pool. The El
Yaral mummies indicate the possibility that ex-
tensive crossbreeding between alpacas and llamas
may have occurred during the sixteenth century
and has played a much more important role in the
formation of today’s livestock than has been real-
ized” (Wheeler et al. 1992:472-473).

This certainly is one of the most important
discoveries made in this field. Some of the ques-
tions raised will be answered once their study is
complete. Even so it is worth bearing in mind, as
Wheeler et al. suggest, that “there is a clear and
urgent need to locate and protect possible relict
population of pre-conquest alpaca and llama phe-
notypes” (Wheeler et al. 1995:839).

To finish with the highlands, Trimborn (1975:
23,25-26) reports that to judge from the amount
of bones and dung found on the surface and in ex-
cavations, llamas were evidently raised at the site
of Tocuco, in the Caplina Valley of the Depart-
ment of Tacna (in the province of the same name)
at 1340 masl (this was confirmed by Kleemann
1975:92-93). Trimborn (1975:26-27) mentions
another site in this same valley “beyond Tocuco,”
where llama remains and dung were found. Al-
though its chronological position is not clear, the
site seems to belong to this period.

4.7.2 The Coast

There is much more information for the coast than
for the highlands. Altamirano (1987:44) reports
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Chimu sites around the city of Tumbes (in the de-
partment and province of the same name, in the
district of Corrales), such as Cabeza de Vaca, the
Piramide del Sol and San Pedro, which are just 4
km from the sea. A lot of camelid bones were found
on the surface of these sites. The sites apparently
belong to the Late Intermediate period. The same
investigator (Altamirano 1987:40-43) discusses the
site of Bayo6var, on the Illescas Peninsula (also in
the department and province of Piura, but in the
district of Sechura), where, he notes, Lama glama
constituted 47.53% of the bone remains analyzed
from the Chimu occupation. He specifically men-
tions 37 individuals, 13 of which are “infants,” 14
juveniles, and 10 adults. Altamirano suggests that
the 13 “infant” animals, constituting 35.13% of the
total, indicate “mortality,” but this is a normal pro-
portion for captive animals. On the other hand, it
indicates the high frequency of animals classified as
juvenile and “infant” that are between seven
months and four years of age. Altamirano ex-
plains that the remains included skulls, mandibles,
and phalanges of animals that were certainly killed
on the spot, and correspond to at least five individ-
uals. Camelid meat was eaten roasted, boiled, and
as charqui. However, the evidence used to reach
these conclusions is not presented. Altamirano
notes that the fact that adult animals account for
the smaller percentage (27.02%) of the remains in-
dicates that llamas were used for transportation.
Further, the huge amount of coprolites at the site
indicates that llamas were raised in the vicinity. Al-
tamirano ends by stating that the presence of
camelids of various ages implies that the occupa-
tion was continuous. This conclusion is supported
by the abundance of llama dung at all levels. It is a
shame that Altamirano did not publish more on the
subject, because his data are invaluable.

In an overview of the Lambayeque Valley,
Shimada (1979:14) notes that “camelid remains
predominate in sites located both on the coast and
in the highlands,” and points out that there are
“different species” in the sierra. When trying to
explain the problem posed by maintaining
camelids, Shimada and Shimada (1981:63) state
that a review of the environmental variations in
the Lambayeque Valley, both in time and space,
indicates there was once a vast expanse with rel-
atively succulent vegetation. For this reason Shi-

mada (1977) and Mackey (1977) posit intervalley
transhumance, according to seasonal variations.

Let us now examine the actual data for the
Lambayeque sites. First, we know that a remark-
able amount of camelid dung, in places almost 3
m thick and 5 m wide, was found in the Huaca del
Pueblo de Tiicume (Shimada and Shimada 1985:
15). This monument corresponds to the Late In-
termediate period. The presence of llama copro-
lites was confirmed by Victor Visquez S. (pers.
commun., letter of 17 July 1992), who also noted
that dung from these animals was found at Huaca
1 in this same complex in the excavations under-
taken by Hugo Navarro, although the cultural as-
sociation is not clear.

The Cerro Sapame site is on the confluence
of the La Leche and Lambayeque River valleys.
The remains of juvenile and adult llamas were
found, as well as a thick layer of their dung. There
is a layer 50 cm thick, with a lot of excrement
mixed with algarrobo seeds (Prosopis chilensis) and
a little bit of soil. This layer is repeated in sever-
al parts of the site. Everything seems to indicate
that it is material derived from cleaning the cor-
rals, and that the animals were fed algarrobo.
Camelid dung was also found at a lower level but
mixed with stalks, leaves, and maize cobs (Shima-
da and Shimada 1985:15).

Izumi Shimada, Epstein, and Craig (1982)
studied Cerro de los Cementerios in the La
Leche River valley, close to Batin Grande, which
dates to this period but was also occupied during
the Late Horizon. Metal was worked here, and
the authors believe it was transported by caravans
of llama. A considerable quantity of camelid re-
mains was recovered in Sector IIle. Shimada, Ep-
stein, and Craig believe the big male llamas, ca-
pable of carrying loads in excess of 45 kg, were
used to transport the minerals. They also found a
great rectangular stone enclosure close to the
Cerro Blanco mine that was empty and lies close
to the road connecting several of the site’s sectors.
This might have been used as a corral for the lla-
mas (Izumi Shimada, Epstein, and Craig 1982:
959, n. 23).

More than 1,500 animal remains from this
metalworking center were analyzed; 81% belong
to camelids, which would therefore constitute the
primary protein source. Interestingly, the bones
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were found in all metalworking contexts, but
most were in small cavities in the floor, between
the workshops, and were mixed with remains of
plants and other animals. This apparently is the
refuse from meals consumed by the people who
inhabited the site.

Although there were camelids of different
ages, the survival curve shows that around 60%
lived more than 3.5 years, which implies they
were used for more than food. The curve does not
exhibit an abrupt fall, which could perhaps reflect
selection at a given age, but also gradual death or
killing. This supports the hypothesis that the an-
imals were used to transport metals. The raw ma-
terials were brought from a place 3 km away, but
the finished materials could have been carried
much farther. There also is a network of roads
that connects the sites in the area (Shimada and
Shimada 1985:15).

Donnan and Cock (1984:66, 1985:117-121)
specifically refer to Huaca 1 in the preliminary re-
ports of the work they carried out at Pacatnamu.
The presence of three llama sacrifices was detect-
ed in the walled complex adjacent to this huaca
on the south side. Most of the animals were in-
fants, light-colored, and carefully wrapped in tex-
tiles. The animals were only 2—3 months old ac-
cording to Altamirano (1984; cited by Donnan
and Cock. I was unable to obtain this report). An-
other shallow burial of a camelid 3—4 months old
was later found on the summit of this same huaca,
which dates to the end of the Chimu occupation
of the site. Only the head and limbs were buried.

A llama burial was found in the West Com-
plex of this same Huaca 1. In this case, the head
and the limbs were also buried. Its age was esti-
mated at between 2.5 and 4 years, and it has poly-
dactyly. Finally, the complete skeleton of a llama
2 months old and wrapped in textiles was found
south of Huaca 36 in the course of excavating a
stratigraphic pit. All these burials had offerings
associated with them.

On the northern side of the Moche Valley
(Department of La Libertad, province of Trujillo,
district of Huanchaco) is a secondary site called
Caracoles. The occupation dates to the Late In-
termediate period and the Late Horizon. Llama
remains were found, but these are not too impor-

tant, as they constitute only 3.9% of all the fauna
(S. Pozorski 1979a:169, Table 1, 1982:186).

Also in the Moche Valley is a Chimu occupa-
tion on the Cerro de la Virgen, just 5 km north-
west of Chan Chan (province of Trujillo, district
of Huanchaco). Llama bones, coprolites, and
wool were found here. Although llama provided
the major source of meat from one single species,
its animal protein constituted only 35.9% of the
total meat consumed (S. Pozorski 1975:224,
1976:178, 1979a:169, Table 1, 1982:188).

Donnan and Foote (1978:399, 403, 405) de-
scribe 17 tombs of children found in Huanchaco
(in the district of the same name in the province
of Trujillo) that date from the Late Intermediate
period. “[E]ach . . . was associated with the re-
mains of one or more young llamas.” In an area
of 600 square meters, almost every unit excavat-
ed showed remains of llamas or of llamas and chil-
dren, indicating that this kind of burial was quite
common in the area. Donnan and Foote note that
all the llama skeletons showed evidence of ante-
mortem injuries. Although there are some diffi-
culties in identification, Donnan and Foote tend
to think these remains are Lama glama. The fact
that the skeletons are not fully developed and
have formative dentition patterns indicates these
are young animals. All were approximately the
same age at the time of their death, which Don-
nan and Foote believe was between six and three
months. They suggest these were sacrifices.

At Chan Chan, the Chimu capital city, there
is very clear evidence that camelids were used at
the time the city was full of life. We know, for in-
stance, that, to judge by the refuse, llamas were
the major source of protein for the inhabitants
during a reoccupation of the Rivero compound
(“Ciudadela”), for they constituted 55.1% of all
animal remains (S. Pozorski 1976:164, 1979a:169,
Table 1). On the other hand, a great number of
llama bones were found among the refuse dis-
carded by looters in Unit BB, adjacent to the
Laberinto and Tello compounds. In addition,
llama burials with their bones still articulated
were found on the floor and on the bench of one
room. Another burial of a llama was on the upper
part of a platform. Topic states that “the signifi-
cance of the llama to Unit BB was as great as or
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greater than was the case at Huaca Prieta de
Guanape or Aspero” (J. Topic 1982:159-160).

"The remains of a great many llamas lay below
the floor in an area close to the west side of the
platform in the Laberinto compound, in the front
courtyard. Llama bones were also found close to
the other platforms. Conrad, who worked here,
notes thata “considerable number of llamas” were
killed for sacrifices, and these remains were then
buried close to the aforementioned platform
(Conrad 1982:100, 103).

Thomas Pozorski (1979:135-136, 1980:242)
describes the burial platform of Las Avispas, in the
southeast sector, outside the northeast corner of
the Laberinto compound. He refers to the later-
al Courtyard B on the west side, which was pil-
laged by looters, and notes that hundreds of com-
plete or almost complete camelid bones that
probably correspond to Lama glama lay on the
surface. Everything suggested they formed part of
funerary contexts and were not food remains. Un-
fortunately, no intact tomb was found, but from
the number of bones it can be surmised that the
llamas were sacrificed on the platform when the
individuals were interred. Human sacrifices also
took place here. Camelid remains are rare outside
Courtyard B.

"Topic reports a domestic complex in the city,
one to which caravans went. He mentions two of
them found in the Bandelier compound. He notes
that the two complexes were located in the cen-
ter of the site at the terminus of the transporta-
tion network. The one most intensively studied
(J. Topic 1990:Fig. 13) had a communal kitchen,
large corral-like rooms, a platform filled with
llama burials, and rooms with multiple sleeping
benches (J. Topic 1990:Fig. 14). The other com-
plex appears to be similar. They were capable of
housing about six hundred people. They un-
doubtedly housed exchange specialists. Some ar-
tifacts suggest exchange with the sierra or be-
yond. “Along with other exotic goods, it is likely
that two essential raw materials, alpaca wool and
metal ingots, were brought into Chan Chan by
caravan” (J. Topic 1990:161; see also p. 164).

Shelia Pozorski and John Topic found a sig-
nificant amount of llama dung in stratified de-
posits in the marginal neighborhoods of Chan
Chan (S. Pozorski 1976:154). It was likewise es-

tablished that a great part of the area occupied by
the marginal neighborhoods was meant to be
used as a corral for the llamas, as shown by the re-
mains of dung just mentioned above (J. Topic
1980:273). On the other hand, a section of the
floor in the kitchen of each dwelling was found to
have been formed by heavily trampled llama
dung. This means the animals were also kept in
the houses (J. Topic 1982:151).

The area where foreigners lived in these mar-
ginal neighborhoods was also identified. These
had big, corral-like rooms and a huge number of
llama burials (J. Topic 1982:167). Topic (1978:6)
also identified remains of a small group of inhab-
itants of the marginal neighborhoods who prob-
ably spent just a short time in the city, whom he
believes were merchants. Topic found them in
two places, and in each case there was a small as-
sociated mound. One of them was excavated and
found to have a fill of sacrificed llamas. Accord-
ing to Shimada (1982:165, who read Topic’s dis-
sertation, which I have not), a macaw (47 sp.) and
mishpingo seeds® associated with the llama re-
mains were also found here.

In these marginal neighborhoods there was a
series of platforms. In one of them John Topic
(1980:277) found several bones of young llamas.
The tombs of complete llamas were found on the
floor and the earthen bench of a room. There
were also llama skeletons below the room, on the
top part of the platform’s fill. Topic believes the
platform with the llama tombs was probably an
altar. Shelia Pozorski (1980:182 and Table 1) es-
tablished that most of the meat eaten in the mar-
ginal neighborhoods was llama meat, with a range
of 55%-80%. (Shelia Pozorski [1979a:169, Table
1] gives 65.7% in another study, which I assume
is an average.) This is supported by the high per-
centage of llama bones recovered in the excava-
tions. The bone samples analyzed come from John
Topic’s excavations as well as from Pozorski’s. Big,
stratified accumulations of llama dung were found
in them, which had been placed mainly in the ar-
tisan sector. The llama bones recovered often
made it possible to reconstruct the process of
butchering, the supply systems, and even the tam-
ing techniques. Not all the units held the same
type of remains. The front part of the animal pre-
dominates in some units, with the hind limbs in
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second place. The skull and the spinal column are
well represented. In others, all body parts are
found, with a slight emphasis on the hind section.
There are also foot segments with no flesh, while
the lower part of the foot is missing the third pha-
lanx, which probably fell off during skinning. The
metatarsus and the first and second phalanges are
well represented. The fact that there is a low in-
cidence in the marginal neighborhoods of burnt
bones, which originally had had meat, suggests
that most of the food was cooked in vessels (see
also S. Pozorski 1976:153-156, 375, Table 32;
380, Table 34; 385, Table 36; 390, Table 38; 1980:
191 and Table 1; 1982:182). We also know that
the mean age of about half the animals sacrificed
was that of old llamas, which suggests they were
important in Chan Chan as pack animals and fiber
producers. At the same time there is also a high
percentage of bones from young animals, which
evidently were sacrificed at the optimum age for
eating (S. Pozorski 1980:182-183, 189, Table 1).
It is worth pointing out that the supply pattern
for meat in the marginal neighborhoods of Chan
Chan is closely correlated with that of the earlier
urban centers of Moche and Galindo (see above).
The slightly older age of the remains at Chan
Chan perhaps reflects an increase in the use of the
herds for wool and as pack animals (S. Pozorski
1979b:150).

Shelia Pozorski (1976:199, 19792:180) notes
that the data obtained from agricultural sites in
the area close to Chan Chan and in the capital
city itself indicate llama butchering was the offi-
cially approved and easiest way to get meat in the
Late Intermediate period. The major source of
animal protein used at Chan Chan is identical to
that used in the earliest sites. She notes, however,
that the same exact resources were not used in the
satellite administrative communities, but some
llamas were always sent to them.

Finally, personnel from the Universidad Na-
cional of Trujillo excavated an artificial mound in
the Chan Chan sector called Chayhuac. The
mound, called Loma Roja, is located beside the
road (the via de evitamiento) that leads to the beach
resorts of Huanchaquito and Buenos Aires. The
remains belonged to Middle and Late Chimu
(Victor Visquez S., pers. comm., letter 17 July
1992). Segundo Visquez and Victor Visquez S.

(1986:n.p.) report that abundant camelid dung
was clearly visible in the stratigraphic profile,
where it formed thick, brown-colored layers. For
Visquez and Visquez, this means the camelids
had not been taken to the coast temporarily but
were being raised close to the littoral instead and
fed mainly on salt grass (“grama salada” or Dis-
tichlis spicata).

Besides the coprolites, an upper mandible with
its teeth, two metapodials, and phalanges belong-
ing to Lama sp. were identified (the animal was
identified as a llama through an analysis of the in-
cisors following Wheeler’s methods [1984a]). In-
terestingly, these remains “come from Layers ‘[’
through ‘A, and reinforce our conclusion on the
acclimatization of these camelids to the coast”
(Vasquez and Vasquez 1986:n.p.).

Llama bones were also found in Chimu graves
at Moche, between the Huaca del Sol and the
Huaca de la Luna (Donnan and Mackey 1978:381).

At the site of Choroval, between Las Delicias
and Salaverry, south of the Moche River (also in
the province of Trujillo, district of Victor Larco
Herrera), there is an occupation that dates to the
Late Intermediate period. It was estimated that
here camelids constitute 17.8% of the remains
from the animals used (S. Pozorski 1979a:169,
Table 1).

Farther south, in the Vira Valley, Willey (1953:
319) reports finding llama burials in a cave in the
middle part of the valley (V-313) that dates to the
La Plata period—that s, to the Chimu occupation.

Daniel Julien (1981:12) reports the presence
of camelids between the Chicama and Viru valleys
after the Middle Horizon and says that several in-
terpretations can explain this. They might have
been highland animals periodically taken to these
sites by people from the highlands who moved
down to exchange products. It is also possible that
they lived on the coast, in which case they might
have been brought there in small numbers as pack
animals or in bigger herds, and were also used as
a source of food and fiber. Julien cites West (1978),
who claims that although inland sites along the
Vira Valley have camelid remains, these are much
more common in the lower part. Julien explains
that the salt grass (“grama salada,” Distichlis spica-
ta) close to the beach could have fed the animals
all year long, with quite low maintenance needs.
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He also claims that ethnographic data collected by
West (1978) from present-day fishermen in the
Vira Valley support this model, because they now
frequently raise animals such as sheep, goats, pigs,
and/or ducks.

Here it is worth recalling that to account for
the presence of camelids among the Chimu, Troll
(1935:139, quoting a study by Latcham [1923])
claimed they “had land in the highlands to raise
llamas.” This has not been proved and reflects the
bias this scholar had against camelids living in the
lowlands.

For the Nepefia Valley we only have the data
Proulx (1968:71) gave for site PV31-29, close to
Cerro Ceylan (Department of Ancash, province
of Santa, district of Moro). The occupation prob-
ably dates to the Late Intermediate period. Llama
hair was found in the refuse.

With regard to the Casma Valley, it is worth
explaining a remark made by Horkheimer because
it may be misleading. In regard to the great num-
ber of llamas sacrificed in pre-Columbian times,
note 10 reads as follows: “Iello, 1940, p. 608 as-
sumes that the huge piles of llama bones in the
‘Huaca de la Luna’ (almost 13 km east of Casma)
are the remains of sacrificed animals” (Hork-
heimer 1973:59). This footnote did not appear in
the original version (Horkheimer 1958:27), while
the reference to Tello did appear but was 1942, not
1940. On the other hand, this version does not
mention the “Huaca de la Luna.” This is a mistake
that was probably introduced by the translator,
since it is the Huaca de las Llamas. This reference
and the correct name were added to the second
German edition (Horkheimer 1960:43), which
was the basis for the Spanish edition. The location
of the site is correct, as it is on the right bank of
the Moxeque River, 1 km east of Huaca Moxeque
(Department of Ancash, province and district of
Casma). Tello did not, however, mention this
name. With regard to “the auchenids,” Tello
wrote: “[TThe until now mysterious accumulation
of bones from these animals, most of them burned,
in one of the buildings located close to the Tem-
ple of Moxeque, in the Casma Valley, would not
correspond, as local legends claim, to the droves
of llamas loaded with gold to ransom Atahualpa
which were buried there by the Indians on hear-
ing the news of the death of the Inka, but to lla-

mas sacrificed perhaps in pre-Columbian cere-
monies” (Tello 1942:19-20). Here Tello does not
mention what period these remains might belong
to. However, in a study published after his death
(Tello 1956:291) he indicates the presence of a
huaca called “Las Llamas” while discussing the
“Ruins of El Purgatorio” in the Casma Valley.
Then he explained that the monument was “Sub-
Chimu” (what is now Chimu), and notes that the
huagueros (looters) made a ditch “which laid bare
many llama bones” (Tello 1956:303).

Manchin, an important Chimu site, is in the
coastal desert south of the lower part of the Casma
Valley (still in the province and district of the same
name). Camelid bones were found here. Altami-
rano (1983a:65) says these are frequently of a red-
dish brown color, some black and others burnt
white. This is why he deduces that all were roast-
ed and some burned.There are, however, incon-
sistencies in Altamirano’s report. He claims to
have identified Lama glama and Lama pacos, and
notes that young llamas predominate, but gives
two different figures: 65.24% and 64.39% appear
on the same page. Altamirano also says that to
judge by the bones, many were used to prepare
charqui (freeze-dried meat). The total amount of
camelid bones at this site would be 11.01%. He
adds that “commoner people had a diet based on
the consumption of camelid and fish meat” (Al-
tamirano 1983a:70). Altamirano (1983a:71) claims
that these remains show “the high consumption
and use [of camelids] during the late pre-Hispan-
ic periods.” However, he gives the total figure for
these animals as 11.09%, whereas 11.01% ap-
peared on the previous page and in the table.
Based on his study of the mandible, Altamirano
claims that this was Lama glama. Nonetheless,
when discussing the camelids he later says that
“infants” accounted for 6.77% of remains, juve-
niles (between 1 and 2 years of age) for 81.54%,
and adults for 11.68%. “The llama was the major
source of meat in the human diet, possibly in re-
lation with the exploitation of the lomas and the
use of the settlement to raise domestic herds” (Al-
tamirano 1983a: 72-73). Altamirano in fact insists
that the llama and the alpaca were raised “at the
same site and in the lomas” (Altamirano
1983a:73). Using the data furnished by Altamira-
no, we can determine that he used the bones of 38
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individuals. He insists that young animals were
used the most, and that their meat was stored as
charqui (Altamirano 1983a:73). It is a shame that
there are so many inaccuracies, and that the evi-
dence to support these assertions was not present-
ed.

In a report on the central coast, Cohen (1978c:
27) writes that to judge by the remains found in the
refuse, domestic animals became important quite
late. Llama bones and coprolites begin to appear in
the Late Intermediate period, and it was only then
and in the Late Horizon that “we have evidence for
a diffused herding of flocks in the lomas region.”
This assertion is clearly wrong in the light of what
has already been seen. On the other hand, in regard
to the Ancén area, the evidence of llama remains in
the distinct stratigraphic context which was point-
ed out for the Middle Horizon, continued into the
Late Intermediate period (Bonavia 1960:202-203,
1962:73). There are almost no data for the area im-
mediately south of Lima. Engel (1970c:21) discuss-
es the lomas of Chilca in very vague terms, and says
corrals were used during the occupation phase he
calls Puerto Viejo, which corresponds to the Late
Intermediate period/Late Horizon. These corrals
have camelid bones and dung inside them.

The lomas of Chilca are also mentioned by
Engel (1970c:27-29) in regard to the time the
“Cuculi” occupied them, that is, during the Late
Intermediate period. Engel explains that the
abundant use of textiles made from animal fibers,
characteristic of the dress worn by the “Cuculi,”
perhaps indicates camelid raising. He claims
there is evidence that camelids were extensively
used, but only for transportation and wool pro-
duction, not for meat, because the Cuculi ate fish.
"The evidence for this assertion was the discovery
of “corrals and tambos which might have shel-
tered the animals during journeys and transhu-
mance; these tambos are full of guano and
auchenid bones.”

Wing mentions “Chilca” in two of her stud-
ies, in connection with the Late Intermediate pe-
riod, but I do not know what sites she meant. In
the first case (1977b:Table 15) Wing indicates a
presence of just 0.1% of camelid bones and 0.2%
in the second (1986:259, Table 10.7).

Cerro Azul (Department of Lima, province of
Caiiete, district of Cerro Azul) was clearly an im-

portant site both before and after the Spaniards
arrived. Its major occupation corresponds to the
period under discussion, the Late Intermediate.
There was “llama excrement on the floor” in the
large open-air courtyard (canchin) of a residential
tapia structure in the southwestern part of the
site. This excrement suggested that the “llama
caravans coming from the chaupi yunga or ‘mid
valley’ were received here.” Besides the excre-
mentin the canchén itself, there were llama bones
among the food remains, albeit not in great num-
ber (Marcus 1985:4, 7; 1987:397). Marcus et al.
infer that the people of Cerro Azul occasionally
consumed llamas from the caravans that arrived
at the site, and at the same time received charqui
(freeze-dried meat), probably brought to the
coast by these same caravans (Marcus et al. 1999:
6565-6566, 6568—6569).

Gilmore (1950:436) refers to the Depart-
ment of Ica and notes that there is evidence that
the “Chimac” (clearly Chimu) and the “Chincha”
had pastures for their llamas in the highlands.
However, his source is a study by Estruch (1943:
118). This publication is just part of Estruch’s dis-
sertation and was published without its bibliog-
raphy. It is essentially comparative osteology,
which I cannot appraise, but the historical sec-
tions are poor and full of mistakes. Estruch al-
most certainly used Troll (1935:139) as his source
(who in turn quoted Latcham [1923], who wrote
that “the Chimu and Chincha had land in the
highlands to raise llamas”), because his disserta-
tion was presented to the Universidad Nacional
de San Agustin of Arequipa, and the Spanish ver-
sion of the article by Troll (1935:139) was also
published in the journal of this same university.

According to Gilmore (1950:436), the fact that
the pastures are in the high-altitude zones is ex-
plained because artificial and natural pastures and
fodder plants are not cultivated along the coast.
He accepts the presence of llamas on the coast, but
always beginning with the hypothesis that these
animals moved down from the highlands, follow-
ing the ideas presented by Maccagno (1932).

On examining the data collected by Uhle,
Menzel (1977:13) found data on a burial cham-
ber discovered close to Ica that dated to the Late
Intermediate period. The remains of one or
more sacrificed llamas were found here. Several
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llamas were in another tomb, and these had sil-
ver adornments, indicating their great impor-
tance.

We also know that Strong (1957) found evi-
dence of a sacrificed llama during his excavations
at Huaca del Loro in Nasca, in a context dating
from the end of the Late Intermediate period,
close to a room he called the Circular Temple.

For the Department of Moquegua there are
data from San Ger6nimo, close to Ilo (in the
province of Mariscal Nieto, district of Ilo), just
200 m from the sea. There is an important
Chiribaya occupation that dates to this period.
Camelid remains are among the refuse. Jessup
(1990:161-162) says the amount of bones from
these animals caught his attention, and that these
remains “do not just represent adults, but young
animals too.” Jessup also explains that camelid
feet are commonly found in these graves; once he
found up to nine llama skulls in one grave. On the
other hand, all textiles in this area are made of
wool, which indicates that “the auchenids were an
important part of the overall economy, and that
some, if not all, were raised on the coast.”

A “great number of camelid bones” were
found at the site of Estuquifia Calana, in this
same area but in the Moquegua River basin, in
the district of the same name and in the period
Stanish (1990:129) calls Estuquifia. There also
was “a similar abundance of camelids” at anoth-
er site called P1.

Finally, there are two very vague but impor-
tant sets of data. Wheeler (1991:27) wrote that
“there is evidence that [llamas] were reared 900
years ago on the south coast, in the Moquegua re-
gion (Wheeler, unpublished manuscript),” and
that “it is possible that [the alpaca] extended to
the south coast (Wheeler, unpublished material)
1000 to 900 years ago” (Wheeler 1991:32). This
was later confirmed (Wheeler et al. 1992; Wheel-
er 1995:287).

4.7.3 The Ceja de Selva

"To complete the data corresponding to the Late
Intermediate period I shall mention a site locat-
ed in the northern ceja de selva, in the Department
of Amazonas (in the southern part of the province
of Chachapoyas, district of Chuquibamba). This

is Patrén Samana, located in the mountains that

look east of the Marafién River, at 3750 masl.
Llama bones with incisions on them were found
in one of the houses here, whose occupation be-
longs, according to Schjellerup (1992:355,
357-358, 361), to the “thirteenth century.”

4.8 LATE HORIZON
(AD 1440-1539)

There is no question that the number of camelids
was extremely high at the time of the Inca Em-
pire, but there is no way of knowing whether
there were more animals than before. As Tschu-
di correctly noted, “[a]lthough female llamas usu-
ally have just one infant, just like all other species
of aukenias, these multiplied on a large scale
owing to the extreme care taken in dealing with
the herds, and despite the fact that a large num-
ber of animals were used, either as sacrifices or as
human food” (Tschudi 1885:98, 1891:100, 1918:
212-213, 1969:129). Flannery et al. (1989:117)
asked why the herds were bigger in Inca times
than at present. First, they suggested that the
flocks of individual communal villages (wagcha-
llama) were not significantly larger than the ones
found today. They also suggested that some ay/lu
flocks might have been aggregated so that the
herds of 50-100 families grazed together.

The biggest herds belonged to the state, the
Church, and the curacas (ghapagllama). These
herds were managed with a herding strategy
completely different from the one they studied in
Ayacucho in the 1970s. The state separated the
animals into groups, so that males, females, preg-
nant females, and females suckling their young
(usias [but Gongales Holguin 1952 gives yuiialla
for the lambs]) were separated. In addition, the
temple animals that were destined for sacrifice
were kept segregated by color. The state manage-
ment of llamas was gradually disrupted, starting
with the Spanish conquest.

Flannery et al. (1989) also note that the
biggest flocks the Spaniards described were usu-
ally found on the vast flat or slightly rolling parts
of the puna, such as the altiplano. However, it is
worth noting that the llamas reported by the
Spaniards did not share their lands with sheep.
"Today, a sector in the puna with 100 llamas and
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100 sheep could almost certainly hold more lla-
mas if the sheep were removed.

Finally, Flannery et al. (1989) state, just to
give an example, that the Inca flocks did not face
the same morbidity factors the authors docu-
mented in Ayacucho. In Inca times, hundreds of
pumas, foxes, and wildcats were eliminated with
the chaku (see Chapter 7 [7.3.1]). It likewise
seems that cattle rustling was then quite rare. Fi-
nally—and I discuss this more later—these schol-
ars suggest that the mite (Psoroptes equi) was un-
known before the Spanish conquest and was
introduced by sheep. Camelid mortality due to
pumas and other animals, rustlers, and mange
must have been lower in Inca times. By this, Flan-
nery et al. (1989:114) do not mean that raising
camelids had no problems in the Inca Empire.
On the contrary, they were many, such as frosts,
intestinal parasites, and the stress of altitudinal
change. What Flannery et al. want to show is that
the obstacles encountered then were not the
same as those encountered today, and that the
mortality factors pointed out by the herdsmen in
the Ayacucho communities they studied, Yana-
huaccra and Toqtoqasa, were not as significant in
Inca times.

On the other hand, we know that the Inca in-
troduced camelids into all areas where these had
been missing, and even gave pastures in the near-
by puna to the people of areas newly incorporat-
ed into the empire when they had none (Murra
1978:90, 93).

It also seems that in the Inca Empire, llamas
had a higher economic and religious significance
than alpacas (Franklin 1982:468). As Flores Ochoa
(1990b:86-87) explains, the royal insignia of the
Sapa Inka was a white llama called napa (for its
whiteness). The animal walked in front of the ruler
when he moved through the streets of Cuzco. In
addition, the Inca held in great esteem the officials
in charge of managing llamas (Jamakamayuq), with
whom he met during the festivals to participate in
their dances, such as the lama llama, or dueting
with the llamas, as can be seen in the drawing by
Guaman Poma de Ayala (1936:Fig. 318; my Figure
4.7). And whenever there was a drought, a (black)
llama was tied up and given no food or drink so
that its moans would attract the rains (see Guamin
Poma de Ayala 1936:Fig. 254; my Figure 4.8).

Flores Ochoa (1990b) explains that depic-
tions of alpaca are few in Inca (and pre-Inca)
iconography, in contrast to the abundant depic-
tions of llamas in various media. Even the heav-
ens of the Andean constellations have llamas but
no alpacas. “The Milky Way, the immense river
of Andean mythology, is crossed by llamas. The
eyes of the biggest ones are the stars Alfa and
Beta, in the western constellation of Centauri”
(Flores Ochoa 1990b:87).

For more effective control, there were hunt-
ing grounds belonging to the state and the church
in the highlands (Murra 1978:84). The famed
chaku were also held, where a great number of peo-
ple participated over wide expanses, and in which
the killing of animals was controlled. Later I re-
view the data the Spanish chroniclers left on this
point. (The reader may find a review in Franklin
[1982:468], but this ecologist only used second-
hand sources and did not cite a single chronicle.)

Llamas were protected by the state (Squier
1974:7), and we know that the counting and in-
spection of the flocks took place within a ceremo-
nial context. The royal initiation rites took place
in November, and camelids played an important
role in them; on this date, a census of all flocks
belonging to the state and church was made. This
coincided with a ceremony and sacrifices held
throughout the empire that were meant to in-
crease the size of the herds. Special ceremonies
were held for this purpose, and the best herders
received prizes. The royal mummies were also
asked about the well-being of the flocks in com-
ing years (Murra 1978:102).

Murra (1978) notes that at present it is almost
impossible to make a quantitative comparison of
the flocks belonging to state and church. There
were several church flocks, carefully separated by
color because these belonged to different cults—
those of the Sun, Thunder, and several sanctuar-
ies. Murra notes that according to one source
used by Romdin y Zamora ([1575] 1897), more
than one million llamas were dedicated to the
sun. Although this estimate is uncertain, it is quite
possibly close to the truth, considering the dedi-
cation with which the quipu camayoc carefully kept
their records. (Murra [1978:102] notes that the
same estimate reappears in Murta [1962-1964],
but since the wording is almost identical it may
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FIGURE 4.7. This drawing by Guamin Poma de
Ayala refers to “[tJhe Naricza-arani festival of the
Inca. In the festival they sing and dance naricza with
a puca [red] llama. They sing with a slow beat [comzpds]
at the pitch of the ram [a/ tono del carnero] for half an
hour, saying y-y-y, and the Inca begins to sing like the
ram at his pitch [4/ rono], and then they begin singing
the couplets [coplas].” After Guamin Poma de Ayala
(1936:fol. 318).

be presumed that the Mercedarian friar copied
the figure from Romdn y Zamora, whose book
was published in 1575, or that both authors had
a common, unknown informant.)

Moreover, it is also known that llamas were
used on a large scale in Inca times to carry loads,
and that great caravans continually traveled
across the Andes (Rowe 1946:219; for more de-
tails see Dedenbach Salazar 1990:168). The re-
spective data left by the Spanish chroniclers will
be reviewed later. Franklin (1982:467) made a
statement in this regard that can be misleading:
“Hundreds of thousands of llamas were em-
ployed in silver and gold mining.” This clearly is
a mistake because although these animals were
no doubt used in mining in Inca times, no data
can indicate numbers. Meanwhile, there is much
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FIGURE 4.8. Drawing by Guamén Poma de Ayala
that mentions the month of “October” and shows
“Uma raymiquilla,” the “procession that asks water of
god . . . in this month another hundred white rams
were sacrificed to the major huacas, idols, and gods so
they would send water from heaven, and they tied
other black rams in the public square and did not give
them water so they would help plead.” After Guamdn
Poma de Ayala (1936:fol. 254)

information for the Colonial period, and it is cer-
tain that Franklin was confused.

I only intend to show some aspects of the use
of camelids in Inca times. Readers who want more
detailed data can see the study by Dedenbach
Salazar (1990:225 et passim), where an ethnohis-
toric and linguistic analysis is given on the role
these animals played in the life of the Andean peo-
ples in Inca times.

According to Dedenbach Salazar (1990:174-
176), camelids were reared in Inca times more for
transportation and wool than for meat. She even
states that little camelid meat was eaten. We cer-
tainly lack data in this regard, particularly from
an archaeological perspective, a field where al-
most nothing is known, but still, this does not
seem true in light of historical data. It is true that
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the guinea pig (qowi, ccoui, or cuy, Cavia porcellus)
was one of the most important sources of meat
for the Andean peoples in this period (Rowe
1946:219), but I believe that camelids also played
a major role.

As regards carrying loads, no one can doubt
that llamas were used for this task on a large scale.
However, there is one aspect that needs to be
studied more, as noted by Hyslop (1984:302—
303): loads were also carried by human bearers,
who could carry the same or heavier weights than
llamas and could be more easily managed, as lla-
mas are bad-tempered. However, Hyslop admits
that it is still uncertain whether the backs of men
or camelids were more responsible for the move-
ment of goods in the Inca Empire. I return to this
point when discussing the caravans.

AsTello (1942:11-12) wrote, those who reared
llamas and alpacas in high-altitude areas were at
the same time herdsmen and hunters who lived off
the resources derived from cattle raising and from
exchanging products like wool, meat, skins, and
textiles for lowland agricultural products.

Raising these animals did not just mean look-
ing after them, as at present, or searching for pas-
tures and water. It was a far more complex process
because it was carried out on a large scale, much
as agriculture was in the lowlands. For example,
raising alpacas requires special pastures in marshy
areas, which are created by diverting waters from
the ravines to the plains and mountain slopes to
flood extensive areas. Besides, the llama and al-
paca herders knew the puna in all of its topo-
graphical and climatic aspects. They were thus in
a position to choose the best pastures and the
most sheltered areas to put up their dwellings and
corrals to provide protection from vultures and
felines, the two greatest enemies of the herds.
They were also acquainted with the periods when
epidemics would break out and how to fight
them, and the way to efficiently select animals as
beasts of burden, for meat, or for wool. This
herdsman knew how to determine the most opti-
mal season for breeding. He noticed that llama
gestation took nine months, much like that of
man, and to ensure reproduction he separated fe-
males from males and only let them mate in cer-
tain periods, so that their offspring could enjoy
the best time of the year, the highland summer,

which is warm and has the most advantages for
survival, while avoiding winter because of the in-
tense cold and the lack of soft and adequate pas-
tures (Tello 1942:11-12). Moreover, the use of
llamas varied considerably, depending on
whether they were state animals or from the local
ayllus (see Flannery et al. 1989:114).

Camelids had a most significant role in reli-
gion, as I have already noted, but this is a subject
I do not intend to discuss because it is so vast that
it deserves a study by itself. Interested readers will
find the essential data in the study by Dedenbach
Salazar (1990:181-183 et passim). (Tello [1942:
12] also provides a good description of a 1790 fer-
tility ritual.) However, it is important to remem-
ber that llama sacrifices were an important part
of religious rituals not just during the days of the
empire but also before it (Menzel 1977:13).
Thousands of llamas were sacrificed in the Capa-
cocha, a ceremony held in the Aucaypata plaza in
Cuzco (Rostworowski 1988b:79).

But the Inca Empire mainly used state flocks
for military purposes. The military animals car-
ried provisions and other loads, and in case of
emergency they themselves could be used as food
(Murra 1975:140). As Troll (1958:30) correctly
wrote, “[tlhe Inca armies were accompanied by
great herds of llamas. As beasts of burden and as
meat supply, they provided the army with shock
troops against other peoples who could not do
this, and who could only get meat by hunting.”
(See also Tschudi 1885:104, 1891:105, 1918:223,
1969:135; Troll 1958:30; Flannery et al. 1989:
114. And I must once again include Dedenbach
Salazar [1990:177-180], who studied this subject
extensively.)

There are conflicting opinions about camelid
flocks on the coast, and llamas in particular. Some,
like Izumi Shimada (1982:163), believe that “their
herding and breeding was possible on the coast
and [was] most likely practiced” (Shimada refers
in general terms to late periods), even suggesting
that llama caravans could have been connected to
the trade in guano and algae (cochayuyo) from the
coast (I. Shimada 1985:XVI). Novoa and Wheel-
er (1984:124) are also emphatic: “State-owned
herds of llamas were maintained on the coast by
the Incas until the time of the Spanish conquest.”
Murra (1975:132) in turn believes the flocks were
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moved each year from the highlands to the low-
lands and vice versa, to exchange highland prod-
ucts for coastal ones. However, we should ac-
knowledge that Murra primarily refers to the
southern part of the central Andes.

I believe there can be no doubt that a signif-
icant number of camelids lived on the coast dur-
ing the Late Horizon, but there is no real evi-
dence of an Inca state policy for establishing
flocks on the coast. I found no data on this sub-
ject, and Franklin Pease is of the same opinion
(pers. commun., 26 May 1992). With the data so
far presented, it is clear that there was a signifi-
cant number of these animals on the coast before
the arrival of the Inca. The Inca must have con-
tributed to their expansion, but everything seems
to indicate that what led to it was not a conscious
and definite policy.

When describing the llama, Gilmore (1951:
435) states that in “Inca times” there were “small-
er breeds” on the Peruvian coast and in Ecuador.
Gilmore does not give his source for this point,
and I have not found any save for some archaeo-
logical data related to Ecuador.

Before beginning the study of the archaeo-
logical data we should mention that Hyslop
(1984:302) believes that to some extent, llamas
were responsible for the distance separating the
tampu (roadside lodgings), because it is less than
the distance a person can walk. According to Hys-
lop, this shorter distance was because the llama is
delayed because he is browsing and grazing along
the journey. Corrals that were possibly used for
the llamas are associated with the Inca tampu
from west-central Argentina to Ecuador. This
shows that during the Inca Empire, camelids were
commonly used for transportation. However, the
lack of archaeological data is really astonishing,
considering the great importance camelids had in
the Inca Empire. The Late Horizon is the least
known period, and one to which archaeologists
should dedicate their endeavors. Let us review the
evidence.

4.8.1 The Highlands

I begin with the highland sites. (For the location
of the sites mentioned, see Figure 4.9.) As I have
mentioned several times, McGreevy and Shaugh-

nessy (1983:240-241) traveled from the province
of Huamachuco in the Department of La Liber-
tad to Santiago de Chuco, a district to the south-
west of Huamachuco, without finding evidence of
intensive camelid raising. They have confirmed
the presence of two very large, late pre-Colum-
bian corrals, one in the jalka fuerte, the other in
the upper quechua/lower jalca, which are evidence
of large-scale herding. However, they indicate
that the jalca fuerte was not the most important
dwelling place for herders, who probably lived in
the lower area, on the border between the guichua
and jalca zones.

In this regard, McGreevy (1984:170-171,
174, 193-194, cited by Theresa Topic et al. 1987:
833; I was unable to read this dissertation) sug-
gests that the great flocks of camelids in the Hua-
machuco area mentioned by Cieza de Ledn (to be
discussed in the following chapter), and which
still existed several years after the Spanish inva-
sion, were due to the Inca policy of increasing the
llama population throughout the empire. Part of
this policy was the introduction of intensive herd-
ing in areas where this strategy had not previous-
ly been part of the traditional pattern of land use.

Theresa Topic et al. (1987:833) insist that
camelid bones are not particularly frequent in ex-
cavations conducted in the area. They admit that
herds of llamas were probably maintained in the
fields of stubble and in pastures above 3800 masl,
but here camelids seem to have been less impor-
tant than in more southerly, contemporaneous
societies.

There is a report by Wing for the famed Inca
urban center of Hudnuco Pampa, located close to
Urqumayu, 12 km from La Unién and at more
than 3800 masl (Department of Huédnuco,
province of Dos de Mayo, district of La Unién).
It says only that camelid bones constituted 86.6%
of the faunal remains analyzed (Wing 1986:254,
Table 10.5). However, this same scholar pub-
lished an exhaustive report some years later that
has valuable data (Wing 1988). Llama and alpaca
bones predominate among the remains of
Huinuco Pampa, as expected. The cultural asso-
ciations of the samples indicate specialized state
activities, in terms of the type of architecture
where they were found (pers. commun., Craig
Morris to Wing). Nonetheless, it is interesting
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that no evidence of animal rearing, such as cor-
rals, has been found at the site. Wing clearly says
that among the remains at Huianuco Pampa, one
cannot expect to find more than one segment of
the breeding practices carried out by the Incas.
The faunal remains studied were excavated in
Zones II, III, and V of the site (see the plan in
Wing 1986:Fig. 176). On examining the plan,
these correspond to the central part of the city.

The sample Wing worked with comprised
33,513 bone fragments and 8,836 identified teeth.
"The identifiable component represents 26.4% of
the total sample for the three zones. The percent-
age for each zone is 27.3%, 26.3%, and 25.6%,
respectively. There is little difference among
these zones. This suggests that the bones were
subjected to several destructive factors before and
after being deposited, as their fragmentation is
such that the samples cannot be identified.

Among these remains, camelid bones predom-
inate, constituting 84% of the samples in the three
zones. In Zones III and V they represent more
than 88%, while in Zone II they make up 51% of
all samples identified, and 67.1% of the remains if
European domestic animals are excluded (Wing
1988:167).

The remains of European domestic animals
are scarce, less than 3% in Zones III and V, but
they are abundant in Zone II, where they consti-
tute 24%. These remains were not considered,
given the objectives of Wing’s study, even though
there was a small period in which the Inca and
European occupations overlapped.

Elizabeth Wing wrote: “The remains of herd
animals, camelids, are overwhelmingly abundant
at Hudnuco Pampa leading one to conclude that
they were central to that part of the economy
concerned with animal use” (Wing 1988:167).

Wing explains that she used two methods to
distinguish the four camelid species, but “with
limited success” (Wing 1988:168). One of them
was based on the differences in size between the
two big species, the guanaco and the llama (Wing
1972). The other method took into account the
morphological differences in the incisors (Wheel-
er 1984{a]; see Wing 1988:Fig. 2, 177).

Naturally, the starting point is that most of
the camelids at Huinuco are domestic, and this
assumption is based on documentary evidence.

Using Browman’s study (1974a:194) we can ex-
pect to find some mixture with wild camelids,
given that in ancient Peru, domestic and wild an-
imals were caught in the chacos. (On these occa-
sions some domestic animals escaped and re-
turned to the wild.) Deer were then killed to get
meat, while the vicufias were shorn of their fleece
and then set free, and some guanacos were cap-
tured and included in the flocks of llamas. On the
basis of the methods indicated, we get approxi-
mately the same number of llamas and alpacas, if
we accept that most of the animals at Hudnuco
Pampa were domestic.

On the basis of body measurements, 55% of
the remains fall into the range for llamas and 45 %
within the range set for alpaca. If we follow the
morphology of the incisors, 44% were llamas and
56% alpacas. (These are conflicting results and
show that one or both methods are incorrect. I
draw the reader’s attention to this point, which I
discuss later.)

On the other hand, the samples that are iden-
tifiable to the species level are too small to give
an indication of the specialized use of these ani-
mals in the different zones of the city.

Wing (1988) therefore states that one conclu-
sion from the whole assemblage is that approxi-
mately the same number of llamas and alpacas
were butchered, even though their specialized use
differs— for fiber/wool on the one hand, and for
transportation on the other. We should also bear
in mind that pack animals carry their loads and
then leave, not leaving behind any archaeologi-
cally recoverable traces (save dung).

An attempt was made to identify the habi-
tat of these animals through the study of the
phytoliths stuck to the teeth, which show the veg-
etation eaten (Armitage 1975). The phytoliths
were scraped from the surface of the molars in
four specimens and were analyzed by Deborah
Pearsall. The four animals from which adequate
samples were taken were probably alpacas. The
phytoliths included 29% “Fustucoid [sic, for Fes-
tucoid] grasses”” and 43% dicotyledon types
(Pearsall in a letter to Wing, 13 March 1980).

Wing presents these data without any inter-
pretation. A working hypothesis is that the sam-
ples correspond to animals from herds that car-
ried loads from the lowlands, and that they would
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have phytoliths from that food in their teeth. But
Wing admits that much more work is needed to
reach valid conclusions.

The age distribution of camelids at Hudnuco
Pampa indicates a mature population. Age deter-
mination was based on the pattern of tooth erup-
tion, on tooth wear, and on the substitution of 134
dental specimens in the sample. The biological
model used was Wheeler’s (1982[b]).

Only 4% of the animals studied were less than
nine months old, and 92% of the population was
alive at two years of age, 78% at three (see Wing
1988:Fig. 3, 177). Three years is the critical age,
because it is then that the animals first give birth,
trained as pack animals, and shorn. It is a well-
known phenomenon that the young in most pop-
ulations have a high death rate. This happens in
flocks susceptible to bacterial infections in corrals
(Wheeler 1984[a]). “The virtual absence of re-
mains of these young animals suggests that the
herd animals were not reared at Huidnuco Pampa,
but only brought to the site as mature, productive
individuals. This is supported by the lack of corral
features at the site” (Wing 1988:169).

Wing explains that when studying size in an-
imals, there are two bones that often remain in-
tact and can therefore be measured along several
planes. These are the calcaneum and the astra-
galus. The pair of measurements that can be taken
more often and clearly distinguish contemporary
alpacas and llamas are the greater height (aa in
Wing 1972) and the greatest breadth at the sus-
tentacular process (b’b” in Wing 1972) of the cal-
caneum. These two measurements were taken in
121 specimens (Wing 1988:169, Table 5 and Fig.
4,175 and 178). Most of the samples from the site,
and all contemporary ones that were measured,
conform to a single regression line. Some archae-
ological specimens deviate from what was expect-

FIGURE 4.9. Late Horizon Site Legend

ed. An element thatis narrower than expected due
to its height can be called gracile. Two specimens
fall outside the confidence interval of the regres-
sion by being more gracile. In turn, six elements
are robust, as they are broader than would be ex-
pected from their height.

Similar examples of deviation for the regres-
sion indicator are found in measurements made
on the astragalus. These measurements are for
the greatest length (c¢’c’ in Wing 1972, or GLI in
von den Driesch 1976) and greatest width (aa in
Wing 1972; BD in von den Driesch 1976) (Wing
1988:Fig. 5, 179). Just as the measurements of the
calcaneum fall close to the regression line, so do
most of the measurements of the astragalus taken
from the Inca site and from contemporary ani-
mals. Once again there are eight specimens that
fall outside the confidence intervals. Six can be
characterized as gracile and narrower than ex-
pected from their length, while two are robust
and relatively broader than expected in relation
to their length.

Most of the unusual specimens were associat-
ed with the walled compounds, but unfortunate-
ly, none of these astragali or calcanea can be di-
rectly associated with each other, so there is no
way of knowing whether any come from the same
foot. However, given that these two bones artic-
ulate with each other, it is possible that a gracile
astragalus would articulate with a gracile calca-
neum, and so they would be proportional to the
body as a whole.

All gracile astragali come from the walled
group, VBS. Five of the deviating calcanea and
one robust astragalus come from another walled
compound, IIIC4. Five of the specimens were
found outside the walled compounds (IIB2, IIB5,
IIICY, I1ID1a, and VA3) (see Wing 1988:170, Fig.
1, 176). Wing wonders whether these deviating

1 Huamachuco 8  Minaspata 15 Cajamarquilla

2 Hudnuco Pampa 9  Pachatusan 16 Pachacamac

3 LaPampa 10 Wanakauri 17 Tambo Viejo

4 Sucyahuillca 11 Batin Grande 18 Ruinas del Abiseo

5  (Near Achoma)* 12 Médanos de la Hoyada 19 Pampaconas

6  (Near Coporaque)* 13 Chanchan

7 Qhataq'asallaqta 14 Complejo Pando * Exact location not known
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specimens correspond to significantly different
animals or whether these are aberrant data. Wing
concludes:

I believe that even though the number of
deviating specimens is relatively low, the
data from the measurements of these two
elements support each other in respect to
the type and relative frequency of the de-
viation and in the predominant contexts in
which they were found. It must be remem-
bered that these are probably remains of
domestic animals which are by nature
variable. Since the majority of these devi-
ating specimens were found in association
with specialized contexts at the site, it is
possible that they may have come from
special animals. They may represent ani-
mals that resulted from breeding experi-
ments. Similar deviations must be sought
in other Inca sites, as well as descriptions
of unusually proportioned animals in the
documents. (Wing 1988:170)

Wing concludes that although the Hudnuco
Pampa data conform in several respects to the
measurements she would expect to find in faunal
remains, there nonetheless are new data that will
have to be verified with more studies of faunal re-
mains from Inca sites.

"The aspect of this faunal set that does satisfy
expectations is the predominance of native do-
mestic animals, particularly herd animals. It could
have been predicted that the age structure of the
flock would show fully mature animals, primarily
including those used for transportation or for
wool production. Although these findings were
predictable, it is important to have confirmation
on the basis of faunal remains.

On the other hand, this study provides infor-
mation that cannot be predicted on the present
state of our knowledge. It leads to a more detailed
understanding of animal use in an Inca urban set-
tlement. The problem of identifying camelid
species diminishes at Hudnuco Pampa because we
can surmise that the animals are either llamas or
alpacas. The analysis made with two different
methods indicates these were used in equal num-
bers. However, establishing a correlation between

any of the sectors in the city and the flocks de-
tected is not feasible.

Among the bone remains there are some—16
in all—that significantly deviate from the rest.
These specimens are markedly more robust or
more gracile than average, and do appear mostly
in walled compounds. Wing suggests they could
be experiments in hybridization (Wing 1988:
168-171).

I would like to make two comments on
Wing’s work. The first refers to her study of phy-
toliths. Although it is true that the evidence pro-
vided by these studies is quite vague, it does not
necessarily indicate that these are lowland plants,
as Wing believes. Ichu (sensu lato) is a typical plant
of the puna. And there are high-altitude plants
among the dicotyledons. Actually, no interpreta-
tion is possible if more precise identifications are
not made, at least to the genus level.

The second comment concerns the function
of one of the areas in the city of Hudnuco Pampa
that Wing mentioned: IIB. Although it is true that
there is not much evidence, according to the stud-
ies by Morris and Thompson (1985:79) it can be
inferred that this sector was the home of akila,
weavers and chicha makers, but it must be admit-
ted that this does not help at all in interpreting
the data.

In regard to the Tarma-Junin area in the cen-
tral highlands, we have already seen that here the
use of camelids was quite common from early
times. Wing (1972:336-337) has shown that their
number increased during Inca times, and that
there was an inverse relationship between large
and small forms. There was a wide range in size
between both forms. The larger ones are proba-
bly guanacos and llamas, and the small ones
vicufias. In statistical terms, camelid remains con-
stitute 70% of the fauna analyzed (Wing 1972:
331, Table 3). (In a later study Wing [1986: 257,
Table 10.6] gave 86.4%.)

We know that in the Department of Puno, the
Lupaqa exploited great flocks of llamas and alpacas
in the cordilleras behind Chuquito (in the province
of Puno), Pomata (in the province of Chuquito),
and Zepita (also in this province). There are plen-
tiful data for this area in historical sources.

Let us turn now to the valley sites. The site
of La Pampa (Department of Ancash south of the
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province of Corongo, on the Manta River, a trib-
utary of the Santa River) is at 1800 masl. Accord-
ing to de Macedo (1979:97-98, Table 1), a greater
concentration of camelid bones is evident in the
Caserones period occupation (Late Horizon)
than in previous periods. The number of bones is
not too large, for there are only 18 specimens.

I have no data at all for the area between the
northern and the central highlands. According to
Rostworowski (1978:43), Sucyahuillca (1410
masl), in the Department of Lima, in the prov-
ince of Huarochiri (district of San Bartolomé),
seems to have been a sacred place of the Yungas
and to have been connected with the cult of
Pachacamac. The llama herds belonging to the
famed coastal oracle grazed at this site, close to
the present-day town of San Bartolomé. Rost-
worowski says that it can be surmised that this
was a Yunga colony established in the highlands
to look after the flocks of animals needed for sac-
rifices at Pachacamac. This information, found in
historical sources, is extremely important, but an
archaeological study of this area is needed and
has yet to be done.

In a footnote, Engel (1970d:11) mentions the
“dry highlands of Chilca” and reports having
found numerous camelid bones in corrals “that
were used during the last pre-Columbian cen-
turies.” Engel does not present much evidence or
actual data, as usual.

Farther to the south, in the Department of
Arequipa (in the province of Cailloma, district of
Achoma), and in particular in the Colca Valley, at
Achoma, Shea (n.d. [1985?], n.p.) reports that in
pre-Inca, Inca, and Colonial times this was a land
of herders, who were also in contact with herders
from the nearby puna.

Coporaque is also in the Colca Valley and in
the province of Cailloma, in the district of the
same name. Archaeological studies have shown
that camelids were the primary source of food—
mainly llamas and occasionally vicufias, perhaps
guanacos. Although the occupation dates to the
Late Horizon, some doubts arise because the site
is in disarray and may include remains from the
Colonial period. Study of the remains indicates
that 72.9% of the bones belong to adult animals,
16.4% to juvenile animals, and 10.7% to fetal/
newborn ones. The low frequency of young ani-

mals would indicate that these were mainly pack
animals, which had priority over meat animals.
Further, the low frequency of fetuses/newborns
suggests that the herds were efficiently managed,
thus reducing the mortality for animals in this age
group, even though this figure could also result
from the way in which the samples were collect-
ed (Wheeler 1986:291-292).

The site of Qhataq’asallaqta is in the Depart-
ment of Cuzco (in the province of the same
name). It is at 3600 masl, on a hill southeast of
Cuzco, on the city’s outskirts. The site was occu-
pied during the Late Horizon and early Colonial
period. Camelid bones constitute 96% of the
site’s fauna, and their study shows that more than
one species was used—at least llama and alpaca
(Flores Ochoa 1982:69-70).

Twenty-three percent of all bones analyzed
were not fused, indicating that they belonged to
young animals, and just 2% had been killed be-
fore they were one year old. This shows that the
inhabitants of Qhataq’asallaqta selectively killed
those animals that were beyond their most pro-
ductive age, both for fiber production as well as
for transportation.

On the other hand, it has been confirmed that
at this site the small and medium-sized camelids,
such as the alpaca, were used more. It is not very
likely that vicufias were hunted at such a low-al-
titude site. From this we can deduce that alpacas
were the animals most used by the people of
Cuzco in Inca times (Flores Ochoa 1982:69-70;
the data he uses were taken from Miller’s disser-
tation [1979], which I have not read).

Minaspata is another site already mentioned;
it is 35 km from Cuzco on the banks of Lake
Lucre, at 3100 masl (in the province of Quispican-
chis). It seems to have been continuously occupied
from Early Horizon to Inca times (Flores Ochoa
1982:69-70). Camelid remains belonging to the
Inca occupation come to 81.5% of the fauna re-
covered at the site (Wing 1986:257, Table 10.6.).

Flores Ochoa (1982:70-71) reports that near
Cuzco there are at least two more sites with op-
timal conditions for large-scale llama and alpaca
herding. “The first one is on the slopes of the sa-
cred guardian mountain of Cuzco, the Pachatu-
san, where large corral structures, irrigation sys-
tems for pastures and abundant pastures are
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found. The other one is near the city itself, on the
slopes of the mythical Wanakawri mountain (per-
sonal communication of Dr. Luis Barreda Muril-
lo). We can also mention several large kanchas or
corrals like those of Qoriqocha, less than ten kilo-
meters from the city of Cuzco, which can house
several hundred animals where a single llama is
now hardly seen.”

4.8.2 The Coast

Let us now review the scant data available for the
coast. On the basis of their work at Batin Grande
(Department of Lambayeque), Shimada and Shi-
mada (1985:20) are convinced that during the
Late Horizon, large caravans of llamas delivered
minerals from the highlands and took away fin-
ished products along the coastal strip.

A site known as Médanos de la Hoyada
(which mistakenly figures in publications as Me-
dafios de la Joyada) is in the Department of La
Libertad (province of Trujillo, district of Huan-
chaco), 14 km northeast of Chan Chan. This is a
cluster of sunken garden plots (locally known as
puquios) quite close to the beach that is surround-
ed by deep midden deposits. The midden belongs
to the Late Horizon, even though there are re-
mains from a Colonial occupation, too. It was a
residential area, and the presence of a significant
amount of llama coprolites and bones has been
confirmed (Kautz and Keatinge 1977:90).

We know that once it was no longer used at
the end of the Late Intermediate period, the Ciu-
dadela Rivero in Chan Chan was reoccupied by
small groups of people who settled in its front sec-
tor. This must have occurred after the city was
conquered by the Incas. At this time, too, llamas
were the main source of protein for its inhabitants.
Camelid remains made up 55.1% of the animal
remains studied in one of the excavations (S. Po-
zorski 1976:199, 1980:189, Table 1, and 191).

I was unable to find any data whatsoever for
the coast between Trujillo and Lima.

For the Lima Valley there are the data in
Ramos de Cox et al. (1974-1975:9). The informa-
tion concerns a huaca called Corpus I in the
Pando Complex, close to the campus of the Pon-
tificia Universidad Catdlica del Peru. The text is
reproduced verbatim here because it is quite gar-
bled. It reads: “It is clear that the llamas used to

transport goods were brought from higher alti-
tude areas and were domesticated [sic!] for this
end. The concentration of excrement in Corpus
I made us think . . . it was a possible stop for the
llamas used for transportation. We believe this
proposal is highly likely, considering that this stop
was located precisely in Corpus I and close to the
Huaca La Luz. Was this the area dedicated to the
more specialized production and its transport?
There is also a possibility that saddle-bags (bags
made of netting) were made for the llamas as part
of the textile production.” No other evidence is
presented in the report, and there is no way to as-
certain what period the huaca and associated mid-
den correspond to. We can assume they are late.

In the Lima district of Lurigancho lies the
famed city of Cajamarquilla, whose major occupa-
tion dates to the Middle Horizon but which re-
mained partially occupied up to the Late Horizon.
In the 1950s I saw enclosures with a significant
layer of llama dung, and in some dwellings there
were camelid bones. I assume these belonged to
the last occupation of the site.

Maldonado (1952a:73) reports having col-
lected a “significant amount of loose and ball-like
auchenid dung” in the midden of the Temple of
the Sun at Pachacamac (in the Lurin Valley, De-
partment of Lima, district of Lurin). According to
Maldonado, these remains came from the excava-
tions by Strong. Although Maldonado does not
give his reference, we can assume he means the
work of Strong and Corbett (1943).

Finally, there are reports that Riddell and
Menzel found the burial of a whole llama while
working at Tambo Viejo, in an Inca site in the
Acari Valley (Department of Arequipa, province
of Caraveli, district of Acari; this is a manuscript
by Riddell and Menzel dated 1954, and quoted by
Donnan and Foote [1978:406]).

4.8.3 The Ceja de Selva

The data from the ceja de selva are interesting. It
has been shown that the refuse in one of the
buildings in the ruins of Abiseo (mistakenly called
Pajatén or Gran Pajatén, and whose name is per-
haps Yaro [see Bonavia 1990]), located at 2850
masl in the Department of San Martin (in the
province of Mariscal Ciceres, district of Huicun-
go), included the remains “of a big auchenid, ei-
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ther guanaco (Lama guanicoe) or llama (Lama
glama), but the remains studied, particularly the
skull parts associated with teeth, certainly belong
to the Lama glama species” (Macedo 1968:57—
58).

Thirty camelid bones were later found in
other excavations, seven of which belong to
young animals, including a fetus. Cornejo and
Wheeler (1986: n.p.; I obtained only part of this
report) wrote:

"The identification made enables us to de-
duce that not only were camelids being
used, but also that the breeding process
was carried out within the Park [i.e., the
Abiseo reserve]. The record of fetus and
“nelmantos” [sic] shows it. It is therefore
necessary to consider the adaptive process
of camelids to this ecology. It is possible
that some of the quadrangular structures
identified as corrals (Deza 1973 [I am not
familiar with this study. The corrals must
be in the area of the ruins]) were intend-
ed to raise camelids, and this enabled
camelid reproduction to take place with-
in the adaptive process and crucial for the
survival of these species. There is also ev-
idence that some camelid bones had been
worked and turned into artifacts.

Wheeler (1991:27) is then emphatic in saying that
“there is evidence that [llamas] were bred . . . at
the site of Gran Pajatén, located in the upper ceja
de selva of San Martin” (Wheeler ms.).

After making the first investigations of the
Ruinas del Abiseo in 1966 (Bonavia 1968:75-76)
I noted, when discussing the camelid bones, that
I believed these animals had not lived in the area
and were the result of exchanges with neighbor-
ing highland peoples. It is possible that I was mis-
taken. Church (1991:21) excavated Building No.
1, where I had also worked, and he discovered
camelid remains. He wrote:

Only the collection of the Abiseo phase
has been studied, but the record of fetus-
es and newborns suggests that camelids
were raised in the vicinity of Gran Pajatén
(Cornejo and Wheeler 1986). Although it

was a preliminary analysis, restricted to

the late sample, the implications the con-
trol of camelid herds has for long-distance
trade are obvious. The possibility that
these animals were raised in what is now
a tropical forest merits intensive research.
Above all, it is worth establishing whether
this area was always wooded during the
period indicated, or whether some tech-
nique was used for preparing pastures
within an ecological management system.
... Camelids apparently formed a signifi-
cant part of the region’s diet.

The data obviously are of great importance, but
it is essential that the final report be published, so
that we know the exact number of camelid re-
mains found and their context. However, the sug-
gestion of a possible climatic change and possibly
different flora when the Ruinas del Abiseo were
inhabited should be taken with the utmost cau-
tion. There is no evidence of this. The only
changes that took place, and those were on a lim-
ited scale, were made by man who cut the trees to
build edifices and agricultural terraces (andenes).

Finally, and still within the ceja de selva, we
have the data provided by Lyon (1984:6) for the
province of La Convencién in the Department of
Cuzco, in the area of the Pampaconas River.
“There it was said the Inca had herds around
Pampaconas (Valenzuela 1906:108) which would
have supplied both meat and fiber as well as sac-
rificial animals. Although they are not mentioned,
there may have been other herds on the grasslands
occupying the high ridges separating, for exam-
ple, the Paucartambo from the Urubamba and Ya-
natili rivers.”

This information is invaluable, and archaeo-
logical work should be undertaken in the zone.

4.9 ICONOGRAPHY

One topic not discussed here are the depictions
of camelids left by pre-Columbian cultures,
which can certainly provide valuable data. But
these are different kinds of data from those dealt
with in this book, which is why they are not con-
sidered. They require a separate study which I
was unable to undertake. Here I limit myself to
reviewing the most remarkable depictions I have



170

THE SOUTH AMERICAN CAMELIDS

seen personally or are in books, so that the read-
er can appreciate the quality of the data available.
Ceramic representations were chosen because
they show some realistic details. In addition,
there are many camelids in rock paintings from
various periods (e.g., Rick 1983:Fig. 54, 184-185;
Bonavia 1972:Figs. 44-45, 137-138) (see my Fig-
ures 4.10-4.12) and in several other media, such
as textiles (e.g., Harcourt 1962:Plate 31B; Tello
and Mejia 1979:412).

Although I did not carry out specific research
in this area, there is no doubt that most of the de-
pictions of interest here correspond to coastal
cultures from various periods. There must obvi-
ously be some among the materials from highland
cultures, but apparently not with the variety and
number of coastal specimens.

Perhaps one of the earliest depictions in ce-
ramics was left by the north coast Cupisnique
people (ca. 1200-600 BC). It is a modeled vessel
in the shape of a llama lying down. It has a short
neck (Larco Hoyle 1941:90, Fig. 122).

Among the modeled ceramic figures of the
Vicis Vicus culture (ca. 300 BC-beginning of the
Christian era) are several that are clearly llamas.
These figures are general likenesses, with exag-
gerated anatomical details (such as the ears), and
the short neck of the animal is striking (e.g., Gas-
tiaburu 1979:95). There are several problematic
pieces in this culture, making it difficult to know
if they are really camelids. This is the case with
some pieces in the Museo Nacional de Antro-
pologia, Arqueologia e Historia of Lima.

The Museo Amano in Lima has a Gallinazo-
style (ca. AD 1-200) vessel modeled in the shape

FIGURE 4.10. Rock paintings of Cuchimachay (De-
partment of Lima, province of Yauyos, district of
"Tanta). The depiction probably shows two llamas that
are pregnant. It is difficult to establish the date of
these paintings, because rites to propitiate the fertili-
ty of camelids continued throughout Colonial times.
The style of these paintings is probably late, and is not
connected to the early paintings of the hunter-gath-
erers (see Bonavia 1972; Bonavia et al. 1984:13). Photo
by Duccio Bonavia.

of a llama that strongly recalls the Vicus Vicas
pieces. It is an animal lying down, but carrying a
load. However, the culture with possibly the most
depictions of this kind is Moche (ca. 200 BC-AD
500). There are some beautiful ones among the
pieces from Vicas that are labeled Vicis Moche,
especially a llama lying down with a load of wood.
"The llama has a bundle tied to each side and a rope
tied to a hole in one of its ears. Another example,
also of an animal lying down, has some kind of
saddlebag in which what appears to be a vessel has
been placed, on each side. In this case there is no
fastening of any kind. A modeled head of a llama
is also remarkable (Gastiaburu 1979:95).

There are several modeled llama heads from
the Moche culture in the Museo Nacional de An-
tropologia, Arqueologia e Historia in Lima. Some
have a harness (see Instituto de Arte Peruano 1938:
Lam. 17), others do not (Figure 4.13). There is also
a series of representations of llamas carrying loads.
Some have different kinds of harness, such as a hal-
ter (Figure 4.14); other have none (Figures 4.15-
4.16). A few have a rope inserted in a perforated
ear. The load is crossed over the animal’s back, like
a single bundle (see Horkheimer 1973: the first
photograph facing p. 80; an identical piece is also
in Benson 1972:92, Fig. 4-16 [or Donnan 1978:
112, Fig. 174]) (Figures 4.14-4.16). There are ani-
mals lying down and standing up.

There also are figures of llamas with some
kind of saddlebag and a vessel on each side (for
similar pieces, see Donnan 1978:113, Fig. 176;
Bonavia 1994:Photo 216 right, 286).

"The Museo Nacional de Antropologia, Arque-
ologia e Historia in Lima has a piece that shows a
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man riding a llama. He is lying down lengthwise
over the animal, his head is at the tail and he is hold-
ing onto the llama’s neck with his legs (catalog no.
K/6593). There are other cases that are variants on
the preceding one. As for the men, they are in the
same position but go over the load of the animal.
The latter is placed transversely (Figures 4.17,
4.18; see also Benson 1972: Fig. 4.14, 91). There is
a whole series of these vessels, and the animals are

FIGURE 4.11. Wall painting
from Cuchimachay showing a
group of pregnant llamas.
Note that in the central figure
the painter depicted the fetus
inside the womb. Phoro by Duc-

cio Bonavia.
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shown with or without harness. In some cases they
are standing up, in other cases lying down.

In the Moche culture llamas were also ridden
in other ways. One representation shows the rider
in the same position in which the load was carried,
namely, lying down on the animal’s back trans-
versely. The animal has a rope attached to a hole

in the right ear, with the other end is held by the

man (Figure 4.19). In another case a warrior rides

;g,
AR

FIGURE 4.12. Wall painting in Cave No. 3 of Chaclarragra (Department of Hudnuco, province of Dos de
Mayo), about 5 km northeast of the caves of Lauricocha, showing a wild camelid hunt. It was painted in dark
red. The painting measures 1.40 m wide. It must date to around the time when the hunters of the cave of Lauri-
cocha lived. After Cardich (1964/66:Fig. 114, 135). By permission of Augusto Cardich, Lima, 10 November 1994.
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FIGURE 4.14. A loaded llama in resting position. The
sex of the animal is not indicated. The animal has a sim-
ple, halter-like rope harness. In this case the bundles
are strung with ropes in a very peculiar way. Moche IV

. (22.8 cm long and 17 cm high). Photo by Duccio Bonavia.
FIGURE 4. 13. The head Of a llama made Wlth MNAAH (C—01458 [1/2434])

great realism. Moche III (16.5 cm long and 23.2 cm
high). Photo by Duccio Bonavia. MNAAH (C-01454
[1/2397]).8

FIGURE 4.15. Loaded male llama resting. Moche I
(22.7 cm long and 18.5 cm high). Photo by Duccio
Bonavia. MNAAH (C-01479 [1/2431)).

FIGURE 4.16. Loaded llama resting. In this case the
artisan did not indicate the sex of the animal. Moche
IV? (23.7 cm long and 24.6 cm high). Photo by Duccio
Bonavia. MNAAH (C-01461[1/2435]).
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FIGURE 4.17. Llama in resting position. The
animal is loaded; on top of it is a man lying face
down. He holds onto the neck of the llama with
his legs while grasping the area around the ani-
mal’s tail with his hand. The artisan has not in-
dicated the sex of the llama. Moche IV (23.3 cm
long and 22.9 cm high). Photo by Duccio Bonavia.
MNAAH (C-54519 [1/2448)).

FIGURE 4.18. Loaded male llama. Here the ani-
mal is standing up. On top of the bundles a man
lying face down grasps the llama’s neck with his
legs while holding onto the back part of the ani-
mal with his hands. The llama has a simple, halter-
like rope harness. Moche IV (20.3 cm long and
22.6 cm high). Photo by Duccio Bonavia. MNAAH
(C-01482 [1/2449)).

FIGURE 4.19. Male llama at rest. On top
of it a man lies face down and in this case
crosswise. The animal has a rope tied to a
perforation in its right ear, which the man
holds with both hands. Moche IV (25 cm
long and 24.2 cm high). Photo by Duccio
Bonavia. MNAAH (C-01463 [1/2441]).
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a llama in much the same way as he would a horse.
The animal’s left ear is pierced and the rope is fas-
tened to the hole, while the other end is held in
the right hand of the “rider” (Figure 4.20).

Another example shows a llama carrying a man
with an amputated leg. The animal has a hole in
its left ear to which a rope is fastened, with the end
held in the man’s left hand (Figure 4.21). In only
one case is a llama ridden by a mythical animal.

Figures of llamas with an infant (e.g., Don-
nan 1978:115, Fig. 179) or mating (Larco Hoyle
1938:91, Fig. 60) are also known. In both cases
there is much realism in the representations. At-
tention should also be drawn to the few pieces in
which the animals have an ear notch, like a “mark-
ing” (“seiializacion”; see Donnan 1978:115, Fig.
178). Most notable is that all Moche specimens
show short-necked llamas.

The art of the Nasca culture (ca. AD 1-500)
also has camelid representations. In the Museo
Nacional de Antropologia, Arqueologia e Historia

FIGURE 4.20. Mochica warrior rid-
ing a male llama. His left hand holds
a club and the right one holds a rope
inserted through the right ear of the
animal. The vessel is broken and is
missing the stirrup spout that went on
its back. Moche ITI? (19.6 cm long and
19.6 cm high). Photo by Wilfredo
Loayza. MNAAH (C-69209 [104618)).

of Lima there is a series of highly stylized llama
figures painted on vessels in different positions. An
example is a vessel showing a person pulling two
llamas that are tied at the neck with ropes; one of
the animals is loaded (Figure 4.22). Some depic-
tions seem to be guanacos. In some cases they are
shown wounded by darts (Figures 4.23, 4.24), and
even the hunters appear (Figure 4.24). These re-
call a well-known piece in the Museo Amano
(Museo Amano n.d. [1972]:32, No. 0012), in
which a guanaco hunt is shown.

However, there are a great many ceramic
modeled pieces, both large and small. They are
coarse and do not have either the beauty or the fi-
nesse of the Mochica pieces. Some of these llamas
have a rope around the neck (Figure 4.25).

In the collections of the Leyden Rijksmuseum
voor Volkenkunde there is a very important vessel
(Figure 4.26). It is a modeled piece showing a
woman with a load of wood on her back held by a
sash, apparently made of cloth, that goes over her



ARCHAEOLOGICAL DATA FROM PERU

175

FIGURE 4.21. Man seated on a male llama. Here the
left foot of the rider has been amputated. With his left
hand he holds a rope that passes through a perfora-
tion in the left ear of the animal. Moche IV? (20.1 cm
long and 28 cm high). Photo by Duccio Bonavia.
MNAAH (C-55037 [1/3754)).

forehead; in other words, she holds the weight with
her head. On her left side is a llama carrying a load
(Sergio Purin, pers. commun., letter of 8 Decem-
ber 1994). The llama has a rope arranged like a hal-
ter that goes through the upper part of the head in
front of the ears and then comes down both sides
to go round the neck. From there it extends and is
held by the left hand of the woman. The realism of
the llama is remarkable.

I have already mentioned that we know of few
examples of camelids in highland culture styles,
nor are many illustrated in catalogs of exhibits or
private collections. However, a llama accompa-
nied by a man, perhaps a herder, is relatively com-
mon in the Recuay style from the Callejon de
Huaylas (ca. AD 1-500); in other cases a warrior
carrying a shield and wearing a big headpiece is
depicted. These figures are usually sculptures of
poor quality, with inaccurate proportions. The
animals’ legs are too long in relation to the neck,
which is too short. One of these pieces is in the
Museo Amano of Lima (and a very similar one was
illustrated by Lavallée and Lumbreras [1986:209,

FIGURE 4.22. Vase painted with highly stylized mo-
tifs. The painting shows an individual leading two lla-
mas with ropes tied at the neck. The upper animal is
not loaded, while the second one below is loaded. The
sex of the animals is not shown. Nasca 5 (13.3 cm long
and 14 cm high). Photo by Duccio Bonavia. MNAAH (C-
11616 [3/5193)).

FIGURE 4.23. Vase with a most stylized representa-
tion of a camelid, probably a guanaco, that has been
hit by a dart. The plants depicted with the animal are
presumably cact. Nasca 5-6 (14.6 cm wide and 16.5
cm high). Photo by Duccio Bonavia. MNAAH (C-10368
[35/1199)).
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FIGURE 4.24. A highly stylized scene on a ceramic
vase showing a hunter throwing a dart with a spear
thrower. Camelids visible to the right and left of this
individual are almost certainly guanacos, which scat-
ter in panic from a hail of darts. At the lower left we
see that one of the animals is hit by one of these darts.
Nasca 7. Photo by Duccio Bonavia. After Schmidt (1929:
349, right).

Fig. 191]; see also Schmidt [1929:239, lower left]).
There are several of these pieces in the Museo
Nacional de Antropologia, Arqueologia e Histo-
ria of Lima (Figures 4.27, 4.28).

The artisans of the Huari culture (ca. AD
500-900) also left us beautiful examples of lla-
mas. Their large votive ceramic llamas from
Pacheco (Department of Ica, in the province and
district of Nasca), modeled in a most realistic
style (Menzel 1968:17), are quite famous. (Some
are now housed in the Museo Nacional de
Antropologia, Arqueologia e Historia of Lima;
see Figures 4.29, 4.30). There are also smaller
pieces from the same site (Figure 4.31). In addi-
tion, there is a modeled figure of a llama skull
which shows an amazing realism (Figure 4.32;
llama skulls, but stylized in this case, are often
represented in the Northern Huari style; see In-
stituto de Arte Peruano 1938:41). There also are
other figures of llamas, with or without a load,
dating to the transitional period between the
Early Intermediate period and the Middle Hori-
zon on the south coast.

A private collection in the United States has
a beautiful Huari piece that shows a modeled
llama (Katz 1983:272, Fig. 147).

The Museo Nacional de Antropologia, Arque-
ologia e Historia of Lima likewise has modeled
figures of llamas in the north coast Lambayeque
style (ca. AD 700-800). In one example, a man is
shown lying face down over a loaded animal and,
just as in Moche times, the man’s head is at the
animal’s tail and his feet at the neck. Another

FIGURE 4.25. Male llama with a very long, halter-
like rope harness that lies over the animal. Although
the head is very well made, the body is disproportion-
ate. Nasca 4 (24.7 cm long and 20.5 cm high). Photo
by Duccio Bonavia. MNAAH (C-54285 [21/91]).
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FIGURE 4.27. Llama-shaped ceramic vessel.
The piece is incomplete, because there is small
break on the right side. There probably was a
warrior like the one in Figure 4.28. The depic-
tion is not as realistic as that of the Moche style.
Huaylas (14.9 cm long and 12.2 c¢m high). Photo
by Duccio Bonavia. MNAAH (C-64013 [c.c.P/732-
RAJ).

FIGURE 4.26. Modeled vessel
of a woman carrying on her
back a bundle of firewood held
by a band, presumably cloth,
that is supported over her fore-
head. In other words the weight
is borne by the head, which has
been artificially deformed. In
her left hand the woman holds
a rope to which a loaded llama
is tied. From what can be seen,
it seems to be a bag, presumably
made of cloth, with something
inside it. Interestingly, the har-
ness the animal wears is differ-
ent from the one found with
Mochica llamas. Nasca 5 (16.5
cm high). Courtesy of Rijks-
museunt voor Volkenkunde, Leyden
(Rmv 3277-10; EH 358).
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FIGURE 4.28. Richly attired warrior with a shield in
his right hand. A llama is on his left. In this case the
animal has no harness. Huaylas (20 cm long and 20.8
high). Photo by Duccio Bonavia. MNAAH (C-55033
[1/1091)).

FIGURE 4.30. Large ceramic vessel in the shape of a
remarkably realistic male llama. Robles Moqo, Mid-
dle Horizon 1B (56 cm long and 75 cm high). Photo
by Duccio Bonavia. MNAAH (C-60592).

FIGURE 4.29. Vessel representing a most realistic
male llama. Robles Moqo, Middle Horizon 1B (55 cm
long and 20.1 cm high). Photo by Duccio Bonavia.
MNAAH (8/7121).

FIGURE 4.31. Vessel representing a male llama.
Robles Moqo, Middle Horizon 1B (21.2 cm long and
20.1 cm high). Photo by Duccio Bonavia. MNAAH
(8/7715).
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interesting piece shows a man mounted on a llama
in the normal position with some kind of “bridle”
that leaves the animal’s neck and is an extension
of a halter-like harness (Figure 4.33). The collec-
tions of this same museum have two modeled lla-
mas in the Teatino style (ca. AD 700-800).

Camelid figures also abound in the Chimu
culture (ca. AD 900-1400). In the Museo Nacional
de Antropologia, Arqueologia e Historia of Lima
I found an interesting Early Chimu vessel mod-
eled in the shape of a female llama (Figure 4.34).
In addition, there are several modeled llama heads
that undoubtedly copy Mochica counterparts
(Figure 4.35). There are also a great number of lla-
mas shown with and without a “halter,” and oth-
ers that are loaded (Figure 4.36) in the Mochica
manner; some are harnessed, others are not.

Although our sample presents only a brief
overview of the subject, I have the impression that
in terms of variety, Chimu artisans left behind a
much larger series of depictions than the Mochi-
ca. On many vessels we find scenes of men han-
dling different-sized llamas (Figures 4.37, 4.38).
On other pieces we see men leading animals with
ropes (Figure 4.39). Llamas were also depicted
loaded with a bundle and with a man on top lying
face down, with the legs at the neck of the animal
and the head over the tail, just like among the
Mochica (Figure 4.40).

A series of vessels—and I believe this is the
most important point—shows men riding llamas

FIGURE 4.32. Vessel representing a camelid
skull. Robles Moqo, Middle Horizon 1B (23 cm
long and 17.2 cm high). Photo by Duccio Bonavia.
MNAAH (C-5535 [8/7707)).

in different ways. A “rider” is shown kneeling over
the animal and holding the left ear of the llama
in his left hand, without using the harness (Fig-
ure 4.41). In another case a man is standing or
seated on something over the animal (Figure
4.42). There also are men riding llamas face
down, as already described, but with pack animals.

There is also a beautiful piece showing a seat-
ed man loading a young female llama (Figure
4.43), similar to the Chancay-style vessels with
the same motif.

Finally, there are many llamas depicted lying
down, with their hind legs tied to their forelegs
(Figure 4.44). There are male and female animals.
In most examples, the animals appear to have a
short neck. A notable exception is the vessel in Fig-
ure 4.37, which shows a very long-necked animal.

There are a great number of modeled repre-
sentations of llamas in the Chancay culture (ca. AD
900-1400). The Museo Nacional de Antropologia,
Arqueologia e Historia of Lima has a remarkable
collection. It should be emphasized that these are
extremely crude depictions, and the animals are
obese, with short legs and a shorter neck than in
the Mochica representations. Almost all are small.
Few examples have the size of a regular vessel.
These llamas are shown with and without harness
(see Instituto de Arte Peruano 1938: Lam. 49a
[there are two very beautiful pieces in a private col-
lection in the U.S.; see Katz 1983:305, Figs. 179,
180]; my Figures 4.45, 4.46, 4.47).
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FIGURE 4.33. Vessel showing a seated man. Note that the animal has a halter-like harness like the one worn
by the Mochica llamas, which was used by the “rider” with his left hand. Lambayeque (18.5 cm long and 15 cm
high). Photo by Wilfredo Loayza. MNAAH (C-27802 [36/1600)).

FIGURE 4.34. Vessel shaped like a female llama. Early Chimu, late Middle Horizon, early Late Intermediate
period (38.5 cm long and 22.2 cm high) Photo by Duccio Bonavia. MNAAH (C-30294 [m/13.92]).
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FIGURE 4.35. Vessel showing a llama head. Chimu. (20.5 cm long and 16.4 cm high). Photo by Wilfredo Loayza.
MNAAH (C-064099 [85633]).

FIGURE 4.36. Loaded llama in resting position. In this case the sex is not indicated. Chimu (19.5 c¢m long and
14.7 cm high). Photo by Wilfredo Loayza. MNAAH (C-27777 [2/1455]).
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FIGURE 4.37. Ceramic vessel
with a llama with its legs tied and
a man who tries to hold her by
clutching her neck with his left
hand and the animal’s right ear
with his right hand. The interest-
ing feature of this piece is the
llama’s long neck. Chimu (24.4 cm
long and 23 cm high). Photo by Wil-
fredo Loayza. MINAAH (C-27795

[1-11)).

FIGURE 4.38. A vessel that has on its upper sec-
tion a modeled representation of an individual be-
hind a llama that is lying down. He is holding the
right front leg of the animal with one hand and with
the other is doing something on the tail or hind
part of the animal. Chimu. Photo by Duccio Bonavia.
After Schmidr (1929:259).
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FIGURE 4.39. Modeled vessel show-
ing a man holding a llama. The halter-
like harness is striking in this piece as
it apparently is not a simple rope but
an elaborate band, and the rope that
holds the animal is very thick. Chimu?
Photo by Duccio Bonavia. After Schmidt
(1929:239, bottom right).

FIGURE 4.40. Vessel representing a
llama that is apparently standing up,
carries a bundle, and bears a man
lying face down on top, who holds
onto its neck with his legs and to its
tail or hind part with his hands. The
llama has a halter-like harness, like
those of the Mochica llamas. Chimu
(18 cm long and 18.7 cm high. Photo
by Wilfredo Loayza. MINAAH (C-
27775 [2/1445]).
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FIGURE 4.41. Vessel showing
a llama that seems to be lying
down with a man kneeling on
top. He is holding the left ear of
the llama with his left hand. The
animal seems to have a halter-
like harness. Chimu (21 cm long
and 16.3 cm high). Phoro by Wil-
fredo Loayza. MINAAH (C-27803
[2-1443)).

FIGURE 4.42. Llama, apparently in resting
position, mounted by a man. Curiously, the
man is standing or seated on something thatis
on top of the animal, which seems to have a
halter, but it is not handled by the individual.
Chimu (22 cm long and 25 c¢m high). Photo by
Duccio Bonavia. MNAAH (C-27788 [Q-145]).

FIGURE 4.43. Vessel with a seated man who has a fe-
male llama on his back. The individual holds the hind
legs of the animal with his left hand and the front legs
with his right hand. Its small size makes it seem a young
animal. Chimu (17.5 cm long and 24.8 cm high). Photo
by Duccio Bonavia. MINAAH (C-54949 [1/3191)).
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FIGURE 4.44. Female llama lying
down with its legs tied. The right ear of
the piece is broken. Chimu (21 cm long
and 19.5 cm high). Photo by Duccio
Bonavia. MNAAH (C-27807 [1/2466]).

FIGURE 4.45. Llama. It could be surmised from its shape that the intention was to represent a pregnant ani-
mal. This is probably not so, for all camelid figures in Chancay style show this characteristic, as is the case of
the animal in Figure 4.49, which is male. It should be noted that the front legs of the animal were reconstruct-
ed. Chancay (43.2 cm long and 25.5 c¢m high). Photo by Wilfredo Loayza. MNAAH (C-67002 [103, 997)).
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FIGURE 4.47. Ceramic llama car-
rying textiles. Note that the halter-
like harness differs from that in
other examples from different cul-
tures. In this case the rope does not
go around the neck but is instead
fastened to the perforation in the
left ear before tying the snout.
Chancay. Photo by Duccio Bonavia.
After Schmidt (1929:257, top).

There are also pieces with a llama carrying a
smaller one on its back (Figure 4.48), and a series
of vessels depicting a man carrying on his back a
llama with its legs tied up.

"Two examples of typical Chancay workman-
ship merit a brief mention. One is a modeled fig-
ure of a llama with its ears notched and pierced
(Figure 4.49); the other is the head of the animal
with its ears notched, just as in the aforementioned
Moche case (see Instituto de Arte Peruano 1938:
Lamina 49b). They are quite possibly ownership
markings like the ones made nowadays, which are
known as sefializacion (marking; see Palacios Rios

FIGURE 4.46. Llama. Chancay
(14.6 cm long and 7 cm high).
Photo by Duccio Bonavia. MNAAH
(C-39059 [58697]).

1981). Llama heads are also common (Figure
4.50). Finally, I would like to mention an unusual
piece: a gold llama attributed to the Chancay cul-
ture in the Museo de Oro del Peru.

I have not seen many representations of cam-
elids in south coast specimens from the Late In-
termediate period (ca. AD 900-1400). However,
these will surely be found if a proper search is
made. A llama-shaped vessel dates to the end of
this period and exhibits some realism despite its
coarseness (Figure 4.51). These animals were still
being depicted on ceramics in Colonial times (see
Menzel 1976:Plate 41-583).
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FIGURE 4.49. Male llama with a
rope around its neck and a textile
on its back. It is worth noting that
the ears were notched along the
edges. These probably are owner-
ship markings, similar to the
“sefializacion” (marking) currently
done by herders. Chancay (27.2
cm long and 16.8 cm high). Photo
by Duccio Bonavia. MNAAH (C-
65848 [87606]).

FIGURE 4.48. A very
crude representation of
a llama with its off-
spring on top. This
type of figure is rela-
tively common in this
culture. Chancay (17.8
cm long and 13.2 cm
high). Photo by Duccio
Bonavia. MINAAH (C-
64137 [104, 640]).

FIGURE 4.50. Vessel in the shape of a llama head.
Note that although camelid representations in the
Chancay style are usually very crude, in this case the
head is very well made and is most realistic. Chancay
(17.3 cm long and 17.4 cm high). Photo by Duccio
Bonavia. MNAAH (C-39076 [54683]).
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FIGURE 4.51. Llama-shaped vessel. Ica (final phases
of the Late Intermediate period). Photo by Duccio
Bonavia. After Schmidt (1929:303).

Camelids were still pictured in pottery dur-
ing the Late Horizon. I recall having seen llamas
pictured in Inca-style ceramics (ca. AD 1400-
1500) but do not recall their characteristics. In an
Inca-style vessel a llama is shown lying down as it
is attacked by two felines (Figure 4.52). More
common are llama figures in silver, in a very nat-
uralistic style with the accurate proportions of the
animal (Figure 4.53), but the pieces are quite var-
ied (Figure 4.54). However, the most representa-
tive ones are the small, stylized stone sculptures
of llamas and alpacas. These figurines have a hole
on their back and were originally filled with llama
fat or coca, when used in rituals. They are known
as illa or conopa.? There are many of them in the
Cuzco M