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ABSTRACT

We analyzed a collection of 738 bird bones, representing a minimum of 71 individuals, found in a settlement of hunter-
gatherers from the mid-Holocene, 5,000 years BP, in the coastal locality of Chan Chan, southern Chile. The camp was
inhabited for over ca. 500 years, during which time a steady hunting pressure on the local marine resources was exerted,
particularly on seabirds. The most abundant taxon (bones/number of individuals) was the red-legged cormorant
Phalacrocorax gaimardj551/44) which was also the prey which provided the highest edible proportion of body mass.
Albatrossed halassarchef. melanophrig103/12) and shearwatdpsiffinuscf. griseus(20/5) were secondary prey.
Cormorants were presumably hunted at their breeding colonies (which are still present in the area) so it is probable that
egging also occurred. Because they are pelagic, albatrosses could have been hunted at sea, but the adequate technolo
for this (boats, hooks) is not apparent in the archaeological record. The bird assemblage obtained in the sample does
not qualitatively differ from that of the present, indicating a reasonable stability in species richness from the considered
period until the present. The high diversity of coastal resources in Chan Chan was likely important in leading to the,
at least seasonal, occupation of these areas by hunter-gatherers and also may have encouraged the development of tl
adequate technology for the exploitation of these resources.
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RESUMEN

Se analizaron 738 restos 6seos de aves, correspondientes a un minimo de 71 individuos, encontrados en un asentamien
de cazadores-recolectores del Holoceno medio, 5.000 afios AP, en la localidad costera de Chan Chan, sur de Chile. E
campamento fue habitado durante al menos 500 afios, tiempo durante el cual se ejercié una presion de caza persistent
sobre los recursos marinos locales, particularmente las aves marinas. El taxon mas numeroso (restos/ nimero de
individuos) fue el lilePhalacrocorax gaimardi{551/44) que ademas fue la presa comestible mas aprovechable.
AlbatrosThalassarchef. melanophris(103/12) y fardelaBuffinuscf. griseus(20/5) fueron presas secundarias. Los
cormoranes fueron presumiblemente cazados en sus colonias reproductivas (las que aun existen en la zona) por lo qu
es probable que también se hayan consumido los huevos. Por sus habitos pelagicos, los albatros pudieron haber sid
cazados en el mar, aunque la tecnologia necesaria para ello (botes, anzuelos) ain no ha sido demostrada en el regist
arqueologico. El ensamble avifaunistico de la muestra no difiere cualitativamente del actual, lo que indica una
estabilidad en la riqueza de especies desde el periodo considerado hasta el presente. La gran diversidad de recursc
costeros de Chan Chan habria sido importante en la ocupacién de estos sectores por grupos de cazadores-recolectore
al menos estacionalmente, lo que ademas habria estimulado el desarrollo de tecnologias para su explotacion.

Palabras clave:zooarqueologia, cazadores-recolectores, Holoceno, aves mBhase;rocorax Chile.

INTRODUCTION cerning their habitats (e.g., Humphrey et al. 1993).
These data may also increase our understanding
Anthropogenic deposits of animal bones and othesn the economic and cultural strategies of ancient
remains in ancient human settlements may prgeople, how they exploited their environments
vide documentation of the prehistoric abundancegnd the importance of resources in determining
distribution, hunting pressure, and breeding ohabitation patterns (e.g., Berwick 1975, Lefévre
species in an area, as well as information cont997, Reitz 2001).
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During the early and mid Holocene, the coast ofhat included areas for habitation, a funeral site,
southern Chile and Patagonia was inhabited bgooking, working, and sites where animals were
groups of hunter-gatherers that actively exploitetbutchered for food, skins, and other uses (Navarro
diverse marine resources including fishes& Pino 1999, Navarro 206D Although remains
bivalves, gastropods, seabirds, and marine manof invertebrates, fishes and marine mammals have
mals that provided food and by-products for culalso been found, only the bird remains have been
tural and economic purposes (Ortiz-Troncosaurrently adequately identified and quantified.
1973, Legoupil 1986, Prieto 1988, Lefévre 1989We attempt to use these remains as a basis for
Mena 1989, Bate 1990, Lanata 1993, Lefevrénfering (a)the importance of birdsin the economy
1993, Massonne et al. 1993, Aschero 1994gf the Chan Chan inhabitants, (b) the extent of the
Lefevre 1997, Legoupil 1997). The exploitationseasonal use of the area, (c) past distribution of
of these resources implied the development afertain bird species and (d) human hunting pres-
technologies that allowed their optimal usesure on these resources.

(Lanata 1993, Navarro & Pino 199%nd played

a major role in allowing human groups to occupy

these coastal areas, at least seasonally, along MATERIAL AND METHODS
most of the Pacific coast (Leféevre 1997, Keefer et

al. 1998, Sandweiss et al. 1998, Reitz 2001). Study area

The analysis of bird remains from archaeologi-
cal sites has proved to be useful in indicating thathe archaeological site CH-CH 18 is located on a
the avifaunal composition of southern Chile angartially vegetated sand terrace ca. 10 m above
Patagonia has remained reasonably stable oveea level and 50 m from the shoreline on an
the last 10,000 years and that few taxa havexposed sandy beach in the locality of Chan Chan
became extinct during this period due to overkil(39°30'S; 7315'W) 50 km NW from Valdivia,
or other human activities (Vuilleumier 1984, Chile. The remains were excavated from a matrix
Humphrey et al. 1993). formed of sand, abundant calcareous material

Subfossil collections have also permited com{sea shells), ash and charcoal. This matrix
plex taxonomic issues to be resolved (e.g., Siegetomposition permited good preservation of the
Causey & Lefevre 1989). Remains of diverse@emains, particularly hindering decalcification of
marine and coastal birds in middens includinghe bone material (see Berwick 1975).
albatrosses, penguins, cormorants, gulls and
seaducks suggest that these species were exposed
to a constant, probably strong, hunting pressurlethods
during most of the Holocene (Legoupil 1986,

Lefevre 1989, 1997, Siegel-Causey & Lefevrdrield expeditions were performed in January 1995,
1989, Lanata 1993). November 1995, January 1996 and January 1997.

In this paper we document the bird remain€xcavations were concentrated in trench Ch-24
recovered from the archaeological site CH-CH 18partitioned in ten 1 x 1 m grids), where 98 % of
in the coastal locality of Chan Chan near Valdiviabird bones were recovered. The remaining bones
southern Chile. This human settlement was a semivere obtained from trench Ch-19. At eight grids
permanent camp, inhabited by hunter-gatheremsithin trench Ch-24, seven excavation layers were
organized in family groups over a period of atstablished: surface, 0-10 cm, 10-20 cm, 20-30
least 500 years sometime between 5,000 to 5,7@®n, 30-40 cm, 40-50 cm and 50-60 cm. At Ch-19
years before present (Navarro & Pino 1999). Theurface collection was done at only one grid. Each
site had a complex spatial and social organizatiolayer was considered a single independent unit
for bone identification and quantification
(Humphrey et al. 1993).

Radiocarbon analysis in years before present
INAVARRO X & M PINO (1999) Estrategias adaptativas (years BP) were determined from charcoal at the
en ambientes costeros del bosque templado lluvioso de laBeta Analytic Laboratories, California, USA.
zona mapuche: una reflexion desde el preceramico. Resulting dates were as follows: 5,00@0 years

Terceras Jornadas de Arqueologia de la Patagonia, Buenogp (at 45 cm), 5,368 90 years BP (at 55 cm) and
Aires, Argentina: 65-82. *

2NAVARRO X (2000) Mirada desde la arqueologia del 5,620+ 100 years BP (at 155 cm).
paisaje para entender las ocupaciones iniciales de la costa ~ Bones were recovered from the sandy substrate

norte de Valdivia (Aleptie, Chan Chan y Pelluco), X regién. With fine brushes, tweezers and dissecting needles.
Depimoqginto Congreso Nacional de Arqueologia Chilena, Because bones were extremely fragile after being
Arica, Chile: 44. exposed (due to high humidity), we alternated
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periods of excavation and drying (to the sun anthe nearest 0.1 g. All the analyzed bones are
wind). Subsequently, a solution of acetone witlcurrently deposited at the Museum “Maurice van
liquid glue (commercial name: Uhu Stic) wasde Maele”, Universidad Austral de Chile, Isla
applied to the bones to harden them. Once coni<eja, Valdivia.
pletely removed and dried, bones were protected
with aluminum paper, put into labeled plastic
bags and packed in cardboard boxes for transport. RESULTS

In the laboratory, avian bones were separated
from those of other taxa (e.g., mammals, fishesBystematic accounts
cleaned, glued together (only those fractured due
to transport and handling), and individually num-A total of 738 bird bones weighing 741.8 g was
bered (Berwick 1975). Bones were identified withobtained from the trenches Ch-19 and Ch-24.
reference to series of bird skeletons in the colled=rom this sample, 687 bones (93 %) were
tion of the Museo Nacional de Historia Naturalanatomically identified and assigned to a specific
(Santiago), as well as material from the collectionaxon (NISP = number of identified specimens)
of the Instituto de Zoologia, Universidad Australand represented a minimum of 71 individuals
de Chile (Valdivia). We also established a refer{MNI = minimum number of individuals) of at
ence collection of skeletons from recent specileast seven species from six families (Table 1).
mens. In the particular case of cormorants, wEifty-one bone remains could not be identified.
followed the osteological keys (but not the pro-Two seabird taxa, albatrosses and cormorants,
posed nomenclature) of Siegel-Causey (1988Hominated the sample both in NISP and MNI
For bird nomenclature we followed Araya et al(Table 1).

(1995, 1998), except for albatrosses where we We were able to compare the albatross bones
used Robertson & Nunn (1998). with only one black-browed albatross
The minimum number of individuals (MNI) Thalassarche melanophriskeleton. Although
was calculated for each taxon as the number of tHmnes coincided in size and shape, the lack of
most abundant diagnostic element (i.e., humerussteological material from other similar-sized
ulna, carpometacarpus, coracoid, femurspecies (at least four according to Araya et al.
tibiotarsus, tarsometatarsus) of one side for eactP98) allowed identification only to the genus

excavation level, considering whether proximalevel (Thalassarchesp.). The bones utilized in
and distal fragments overlapped or were of simiidentification are shown in Fig. 1A.

lar sizes and whether right or left elements were Shearwaters were identified using skeletons of
of similar sizes (Humphrey et al. 1993, Lemus &ooty shearwater®uffinus griseusand an in-
Torres-Mura 1993). Total amounts of bones pecomplete skeleton of a pink-footed shearwader
layer were weighed using an electronic balance toreatopus As with albatrosses, due to the lack of

TABLE 1

Number of identified specimens (NISP) and minimum number of individuals (MNI, in
parenthesis) of bird taxa found at CH-CH 18

Ndmero de elementos identificados (NISP) y numero minimo de individuos (MNI, entre paréntesis) de taxa de aves
encontrados en CH-CH 18

Family Genus / species Layer Total
Surface 0-10 10-20 20-30 30-40  40-50 50-60

Diomedeidae Thalassarchecf. melanophris 20 (4) 2(1) 15(1) 15(2) 36 (2) 4(1) 11(1) 103(12)
Procellariidae Puffinuscf. griseus 15(2) 2(1) 3(2) 20 (5)
Fulmarus glacialoides 1(1) 1(1)
Phalacrocoracidae* Phalacrocorax gaimardi 50 (4+3) 61(3) 49(3+1) 178(9+1) 114(9+1) 50 (5+1) 49 (3+1) 551 (36+8)
Laridae Larus dominicanus 2(2) 1(1) 1(1) 4(4)
Rallidae Fulica armillata 1(1) 1(1)
Muscicapidae Turdus falcklandii 5(2) 1(1) 1(1) 7(4)
Undetermined 2 5 15 10 9 7 3 51
Total 74(12)  88(8) 82(6) 205(14) 163(15) 63(8) 63(4)  738(71)
Weight (g) 104.7 95.9 62.6 212.7 184.8 50.3 30.8 741.8

*MNI: adults + juveniles
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skeletons of other similar-sized shearwaters (at A southern fulmafulmarus glacialoidesvas
least three according to Araya et al. 1998), wédentified from one distal fragment of a right
were able to identify specimens only to the genusumerus. The bone was highly diagnostic for the
level (Puffinussp.). Identification was possible species, the only of its genus currently occurring
using highly diagnostic bones for this genus inin South America (Murphy 1936).

cluding femora, tibiotarsi, tarsometatarsi and

humeri.

45 A
Thalassarche cf. melanophris
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Fig 1: Detail of identified bones for (Ayalassarchef. melanophrisand (B)Phalacrocorax gaimardi
Detalle de huesos identificados para (Blassarchecf. melanophrisy (B) Phalacrocorax gaimardi
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Cormorant bones in the sample were compared TABLE 2
with skeletons of five of the six species currently
reported for Chile (see Araya et al. 1995): blue-Utilizable body mass (muscles and organs) in
eyed cormoranP. atriceps olivaceus cormorant relation to individual body mass of each bird
P. brasilianus guanay cormoramt. bougainvillij, taxon; BM = body mass, UBM = utilizable
Magellan cormorantP. magellanicusand red- body mass
legged cormoran®. gaimardi The bones agreed
in size and characters only with those of the latter. Masa corporal utilizable (masculos y 6rganos) en
Main bones utilized in identification are shown in relacion a la masa corporal individual de cada taxén de

Fig. 1B. aves; BM = masa co_rporal, UBM = masa corporal
. . utilizable
Bones of gulls were compared with specimens
of kelp gull Larus dominicanusdolphin gullL.  Bijcd taxon BM  UBM UBM/BM
scoresbij Franklin’s gullL. pipixcan and brown- (kg) (kg) ratio

hooded gullL. maculipennis In both size and
characteristics, the bones were readily identified@halassarchef. melanophris 3.702  1.40f 0.38

as those of the highly diagnostic kelp gull, thePuffinusct. griseus 0.82a 023f 028
largest species occurring in southern Soutffulmarus glacialoides 0-732 0.33" 045
America (Murphy 1936). Identification was pos- - haiacrocorax gaimardi 1500 LSt 0.77
. . - arus dominicanus 1.03¢ 0.57 0.55
sible based on one distal fragment of a right i.a armiliata 1009 0350 035

tibiotarsus, a complete right tibiotarsus and tworqys falcklandii 0.09¢ 005F 056
distal fragments of right femora.
A coot was determined from a proximal frag-Sources®Warham (1990)*Murphy (1936) ‘Schlatter &

ment of a right humerus. Comparisons were madRiveros (1997){Ruiz (1993)/R. Schlatter personal

with skeletons of the similar-sized red-frontedcommunicationiLefévre (1989)

cootFulicarufifronsand red-gartered cobulica

armillata. The analyzed bone agreed in size and

shape with those of the latter. the least profitable. From the total contribution

A small thrush was identified based on a comef utilizable body mass of all avian prey,

plete left humerus, two distal fragments of rightcormorants represented 70 % and albatrosses 23

tibiotarsi, two distal fragments of left tibiotarsi, % (Table 3).

one distal fragment of a right tarsometatarsus and

one proximal fragment of a left femur. Bones

were compared with skeletons of the similarCultural modification of bones

sized chiguanco thrush. chiguancoand austral

thrush T. falcklandii The bones agreed in sizeSix worked bones were found: four of cormorants

and form with the latter. (2 fibulae, 2 tibiotarsi) and two of albatrosses (1
fibula, 1 ulna). The fibulae and tibiotarsi were
finely polished in one of the extremes resembling

Utilizable body mass of avian prey a needle. Several bones presented traces of
burning, both from albatrosses (1 carpometa-

If only muscles and organs are considered agarpus, 1 humerus) and cormorants (3 vertebrae,

those parts useful for nutritional purposes (se& tarsometatarsus, 1 carpometacarpus, 5 phalanx,

Lefévre 1989), cormorants were the mosand 1 humerus).

profitable of the avian prey, followed by gulls

and thrushes (Table 2). Shearwaters were among

DISCUSSION

Few coastal archaeological sites in central-south

SGAETE N, R SANCHEZ & L VARGAS (1999) Caza, Chile (35 to 43 _S) pres_ent abundant_and well-
pesca y recoleccion durante el arcaico en la costa del ~ Preserved organic remains (e.g., Aspillaga et al.
interfluvio Maule-Itata, Area Extremo Sur Andina, Chile. 1995, Gaete et al. 1999Navarro & Pino 1999,
Primer Seminario de Arqueologia Zona Centro Surde  Quir6z et al. 1999. CH-CH 18 thus constitutes a
%&?hg;nge‘lj\/TlgnA'NCchljgz%r\i3VASQUEz " good opportunity to study the composition and
MASSONNE & L CONTRERAS (1999) Cazadores d|§tr|but|on of the marine avifauna that inhabited
“Talcahuenenses® en las costas de Arauco durante el  thiS coastal area as well as the habits of the local

Holoceno Medio. Primer Seminario de Arqueologia Zona hunters 5,000 years BP.
Centro Sur de Chile, Concepcion, Chile: 75-82.
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TABLE 3 Compared with other marine vertebrate taxa
o . found at the site, seabirds were the most abundant
Contribution of each taxon to total utilizable prey both in NISP and MNI (see Table 1 and 4).
body mass (muscles and organs). This provides evidence that birds may have played
Abbreviations as in Table 1 and 2 an important role in the economy of the Chan Chan
o ] inhabitants, as was known for the human groups of
Contribucion de cada taxon al total de masa corporal Patagonia during the Holocene, which actively
utilizable (masculos y 6érganos). Abreviaciones como ehunted penguins, petrels cormor’ants gulls, geese

Tablaly2 and sea ducks (e.g., Ortiz-Troncoso 1973, 1975,
Bird taxon UBM  MNI Totaluem Legoupil 1986, Prieto 1988, Lefévre 1989, 1997).
(kg) (kg) The presence of fresh-water and terrestrial birds in
the sample indicates, however, that hunting also
Thalassarchecf. melanophris  1.42 12 16.80 took place to a lesser degree in habitats other than
Puffinuscf. griseus 023 5 115 marine: coots are typical inhabitants of fresh-wa-
Fulmarus glacialoides 03z 1 0.33 ter lakes and marshes (as well as the coypu
Ehalacroco.rax gaimardi L1z 44 5060 Myocastor coypussee Table 4), while thrushes are
arus dominicanus 0.57 4 2.28 . -
Fulica armillata 035 1 0.35 found in woods, forest edges and prairies (Goodall
Turdus falcklandii 002 4 0.20 et al. 1951, Araya et al. 1998).
Total 71 71.71 Red-legged cormorants were the most impor-
tant prey of the taken birds, both in terms of
Sources?8lefévre (1989)PRuiz (1993) numbers (see Table 1) and the profitability of

body mass (see Table 2), and thus may have
constituted an important source of animal pro-
Bones were found associated with cultural retein, quite apart from providing bones for the
mains including stone artifacts, hearths, and shethanufacture of tools. The matching of radiocar-
middens (Navarro & Pino 1999). Some of thesdon datings and presence in the sample proves
bones were modified for tool making which addghat they were hunted for at least 360 years. The
a cultural reason for their aquisition apart frompresence of juveniles (still flightless) indicates
the meat yield (Crockford et al. 1997). This mayhat hunting took place at the colonies and that
indicate a transport of the birds to the camp aftethese were already established in the area at least
killing and minimizes the possibility of natural 5,000 years BP. Today, the red-legged is the only
deposition. We presume that these birds wereormorant species nesting in the area, in colonies
hunted mainly for food, although we cannot ruleat coastal cliffs only 1 km away from the exca-
out their use for other by-products such as feathrated trenches (personal observations). It seems
ers and skin. thus, that this species was a very accessible prey

TABLE 4
Other vertebrate taxa found at CH-CH 18. Abbreviations as in Table 1

Otros taxa de vertebrados encontrados en CH-CH 18. Abreviaciones como en Tabla 1

Class Genus / species NISP MNI

Pisces* Sicyases sanguinebdiller & Troschel 1843 440 ND
Thyrsites atun (Euphrasen 1791) 100 ND
Cilus gilberti (Abbott 1899) 60 ND
Sebastes capensis (Gmelin 1788) 25 ND
Other 100 ND
Total 725 ND

Mammalia** Myocastor coypugMolina 1782) 8 1
Undetermined Rodentia 6 2
Undetermined Cetacea 2 1
Arctocephalussp. 8 1
Otaria byronia(De Blainville 1820) 54 3
Total 78 8

ND = not determined, (*) determined by J. Yéafiez (unpublished report), (**) determined by D. Jackson (unpublished report)
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for the Chan Chan hunters and probably had aTogether with cormorant$halacrocoray and
high local past abundance. steamer ducksT@chyere}, penguins were com-
Data from other midden deposits indicate thaimon prey for patagonian hunters (e.g., Legoupil
severalPhalacrocoraxcormorants were actively 1986, Prieto 1988, Lefévre 1989, Lanata 1993),
hunted along the Pacific coast at least since thaut absent in our sample. These flightless birds
late Pleistocene, with records ranging from southwere easy to catch, particularly at their colonies,
ern Peru (Keefer et al. 1998) to Fuego-Patagoni@and may have provided a reasonable meat yield
(Ortiz-Troncoso 1973, Siegel-Causey & Lefevrg40 % utilizable body mass; Lefévre 1989). Cur-
1989, Lanata 1993, Lefévre 1997) and even locaently, reduced groups of roosting and moulting
tions in the Atlantic (E. Frere personal communiMagellanicS. magellanicusand Humboldt pen-
cation). In these areas, birds were caught witbuins S. humboldtioccur in the area only at
baited hooks at sea or hunted at night with clubMaiquillahue islet, ca 15 km north of Chan Chan
and torches at their resting sites (Bird 1945 quoted. Ruiz and R.P. Schlatter personal communica-
by Lefévre 1989, Cooper 1988). tion). If penguins were as uncommon and local-
Because of their size, albatrosses constitutediaed as today, they were probably not an attrac-
major bird prey, although the body mass that th&ve resource for the Chan Chan people, who may
Chan Chan hunters were able to use for consumpave mostly concentrated their hunting effort in
tion was comparatively low (see Table 2). Thehe nearby and accessible cormorant colonies.
bones of these birds also provided material for No extinct species were found in the sample and
tools. Hunting of albatrosses would have be easiero range extensions were demonstrated, indicat-
at the nesting areas due to their limited mobilityng a similar bird assemblage of the sample to that
on land (Warham 1990), but this seems unlikelyound in the area today. This agrees with previous
because the nearest contemporary colonies (e.guorks in that bird assemblages of southern South
of T. melanophriy are on Diego de Almagro America have changed little during the Holocene,
Island (5F S), ca. 1,300 km south of Chan Charboth at the genus and species level, (e.g.,
(Clark et al. 1984). Nevertheless, if hunting took/uilleumier 1984, Humphrey et al. 1993). Red-
place at breeding sites, this would imply a considiegged cormorants, however, suffered a prolonged
erable shift in the breeding range of albatrossegsrehistoric hunting pressure, not only locally but
over the past 5,000 years (although viable, thisver a considerable geographic range (see above).
idea requires further research). Conversely, aSurrently, although this species remains wide-
albatrosses are pelagic (Warham 1990) it is alsspread, it is nowhere abundant and populations
likely that hunting took place at sea, as has bedmave declined mainly due to egg-collecting
reported for several groups of hunters (e.g., Kodia@irdlife International 2000). Finally, the stabil-
islanders in Alaska, Maoriin New Zealand, Tristanity in the seabird assemblage may also suggest
da Cunha islanders) using harpoons and baitetat oceanographic conditions have remained rea-
bone hooks from boats (Elliott 1957, Warhamsonably stable during the period in question.
1990, Anderson 1996). While these methods seefrchaeozoological (e.g., Reitz 2001), sedimento-
feasible, none of the mentioned artifacts has ydogical and paleoecological data (e.g., Bennett et
been found. Although least probable, it is alsal. 2000) suggest that modern oceanographic con-
possible that some stranded birds were collectetitions in the south Pacific coast established in
from the beach. the early and mid-Holocene and have have changed
The most likely shearwater species to be presetfittle since then.
in our sample,P. griseus is a transequatorial It should be considered that our interpretations
migrant in the Pacific Ocean and reaches maxire based on samples modified by physical (ero-
mum numbers in Chilean waters between Octobesion by wind, rain, and sea) and biological factors
and November (Harrison 1988). Red-legged corthacterial decomposition, action of rodents) since
morants raise chicks mainly between October anthey were originally deposited, and the size as
January (Goodall et al. 1951). Both cases theravell as the composition of the deposits may have
fore, would suggest that the camp was inhabitedhanged (Lanata 1993, Davis 1997). Addition-
atleast during spring and summer, although occwally, the nutritional, social and religious value
pation during the rest of the the year cannot bthat the Chan Chan hunters 5,000 years BP gave
precluded. to the resources also contributed to the formation
Bird eggs may have been another possible souroé the present sample and thus may affect our
of food. If cormorants were hunted at their breedinterpretations. Comparisons and reconstructions
ing grounds as we believe, it is highly probablef ancient faunas and human life styles must
that egging, a work mostly performed by childrerconsider these sources of variation.
(Hilger 1957), also occurred.
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The human groups of Chan Chan during th&SCHERO C (1994) Reflexiones desde el Arcaico tardio
mid-Holocene relied almost exclusively on ma-  (6000-3000 AP). Rumitacana (Argentina) 1: 13-40.
rine resources while resident on the coast anﬁSPA';'-E'T\ggU%G% ?&éyé’gkl;gs)OUL'VA,Rfsr |B

H H H na visita a 10s
theeosien:g);]ggi\:gtgl&yeegr:amgjsor:;glbeelennatﬁ;ag;;g' canoeros de Quetalmahue. Museos (Chile) 20: 18-20.
peop . - PBH]I'E LF (1990) Culturas y modos de vida de los cazado-
other sites anng_ the Pacific CoaSt_(e'g" Re't_z res recolectores en el poblamiento de América del
2001). The associated cultural material also indi-  syr. Revista de Arqueologia Americana (México) 2:
cates a technology designed to have access to 89-153.
these resources (Navarro & Pino 1999) whicBENNETT KD, SG HABERLE, SH LUMLEY (2000) The
suggests a reasonable knowledge of the coast and last glacial-holocene transition in southern Chile.
its resources. The acquisition of some fishes, Science 290: 325-327 o N
albatrosses and shearwaters even suggests tﬁgﬁWlCK DE (1975) Valoracion del andlisis sistemético

de los restos de fauna en sitios arqueolégicos.
these people may have penetrated onto the sea, Chungara (Chile) 5: 125-140.

although adequate technology for such an undeg,pp |Fe INTERNATIONAL (2000) Threatened birds
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