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Abstract

This paper presents a case-study of the management of fish species—particularly patagonian blennies (Eleginops macl-
ovinus)—in subsistence and ceremonial-artistic activities in the Beagle Channel area. Archaeological and ethnographic
records representative of the X VI to early XX centuries are integrated and analysed with the aim of discussing the existence
of a dietary avoidance of certain potentially high-yield species, possibly as a result of ceremonial activities. Ecological, taph-
onomic, and technological aspects are analysed, showing that their influence in the archaeofaunal patterns have been mini-
mal. The biases of the ethnographic records about fishing and body painting activities are also taken into consideration,
and the information provided by them is considered accordingly. The results are discussed in the light of a series of expecta-
tions derived from the optimality theory models. Some of the advantages and limitations of these models are in turn

pointed out.
© 2006 Elsevier Inc. All rights reserved.
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Theoretical framework and aims of this paper

The main aim of this paper is to present the anal-
ysis of fish management processes in subsistence and
artistic activities in the Beagle Channel region
(Tierra del Fuego, Southern South America), and to
discuss the implications of the results in relation to
the principles of optimality theory in archaeology.
In particular, the case of the patagonian blennie
(Eleginops maclovinus) will be addressed here, due to
the high resolution of archaeological and ethno-
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graphic evidence regarding this species. In addition,
the discussion of expectations derived from an opti-
mal foraging framework will also include a compar-
ative assessment of the rest of the species found in
the Beagle Channel region.

The zooarchaeological analyses based on opti-
mality principles are grounded on the premise that
the intensity of exploitation of different dietary
resources varies in relation to ecological conditions.
Such studies are oriented towards explaining food
procurement in terms of variations among nutri-
tional values, frequency of encounter, and/or cap-
ture/processing costs (Bettinger, 1991; Kelly, 1995;
Smith, 1983; Smith and Winterhalder, 1992;
Winterhalder and Smith, 1981). Recently these
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principles have been applied to archaeological cases
worldwide, including the analysis of optimal use of
fish resources (Broughton, 1997; Butler, 2000, 2001;
Nagaoka, 2002). We consider that these analytical
schemes are useful structures to characterise and
assess observed patterns of behaviour, and that they
form a valid starting point for understanding the
archaeofaunal record. For this reason, part of this
paper is structured along these criteria. Nevertheless,
these models are based on a formalist theory of
economy which conceives decision-making as a
mainly rational and profit-oriented activity (Burling,
1976, cf. Godelier, 1976). Therefore, they define the
importance of a resource in terms of their contribu-
tion to the diet without taking into account other
factors as possible sources of variation in foraging
behaviour. There are a number of examples in eth-
nographic records from various regions, of social'
and/or ideological® factors that condition in a sig-
nificant manner the management of specific
resources (for example Kelly, 1995; Levi-Strauss,
1962; Schwabe, 1988 in Malainey et al., 2001; Politis
and Martinez, 1996; Tambiah, 1969). But unfortu-
nately we know very little about the way in which
such processes worked in hunter—gatherer societies
of the past. Because certain frameworks do not con-
sider it necessary, or due to the reduced archaeologi-
cal visibility of certain social and ideological aspects
of human action, the efforts invested in the identifi-
cation and analysis of the dynamics of these mecha-
nisms have been little. We agree with Politis and
Saunders (2002, p. 126) in that “archaeologists
should be prepared to encounter the “anomalies” of
unusual patterning of faunal remains and the “inexpli-
cable” absences of available prey, and to acknowledge

! Social factors can be considered as those relative to the rela-
tionships constructed between two or more individuals and/or
two or more groups, which characterise their position within a
larger group, and therefore their action possibilities (e.g., to exer-
cise power, to generate consensus, to be coerced, etc.). Such rela-
tionships and processes allow people to produce and reproduce
habits. Some of the variables that can be included in this charac-
terisation are: the gender and age of people, their access to mate-
rial resources and information, the roles played by them within a
group in different social practices, etc (Lumbreras, 1984; McGu-
ire, 1992; Nielsen, 1995, among others).

2 Ideological or ideational factors can be characterised as the
set of concepts and values (both rational and affective) present in
the thoughts, perceptions and practices of a human group. They
feedback, continuing and/or changing social structures, through
social practice (ibid). This broad definition of the term is not re-
stricted to the notion of “false consciousness” (Marx, 1971
[1859]), although it includes it.

that they might be explained....” The frequent analyt-
ical bias in relation to the characterization of ideo-
logical factors present in activities related to the
procurement, consumption and disposal of faunal
pieces is based on a usually implicit conception that
associates the diet of a social group almost exclu-
sively with its economy, while its ideology is associ-
ated with other kinds of activities, such as the
creation of art or the celebration of ceremonies
(Alvarez and Fiore, 1993; Fiore, 1996; Garcia Can-
clini, 1986; Layton, 1989; Nielsen, 1995). As a conse-
quence, the possibilities of analysing the ideological
factors implied in the development of a human
group’s diet are not fully explored.

In spite of their different degree of archaeologi-
cal visibility, ideological, social, and economic fac-
tors are present in any sphere of human activity,
from religion to subsistence. In this latter case, it is
difficult to assess the social and/or ideological
importance of a faunal resource only in terms of its
bone remains, and therefore it requires the integra-
tion of the archaeofaunal evidence with other
sources of information: stable isotopes, capture
techniques, consumption techniques, artistic
expressions, etc. Several authors have demonstrated
that each one of these independent lines of analysis
can provide information about different ideological,
social, economic, and ecological aspects that char-
acterise the management of a specific resource by a
human group (Jochim, 1983; Mithen, 1988; Tagon,
1988). The analysis of these different sources of
information can generate complementary data
which can shed light on the existence of patterns of
behaviour that are difficult to interpret from only
one kind of material. This perspective guides the
present paper. The case study that will be analysed
here is focused on the multiple factors that deter-
mined the management of fish by hunter—gatherer
societies that inhabited the Beagle Channel region.
The aim is to identify patterns of use in the ichthyo-
fauna species in two activities: (a) the handling of
fish as a source of subsistence and (b) their use as
referents in the construction of body painting
designs. The Beagle Channel region is located at the
uttermost end of the South American continent
(54°35" Lat. S, between 66°30’ and 70° Long. W,
Fig. 1). It has been inhabited by hunter—gatherer
groups at least since 7000 years BP. in historical
times the region was occupied by an indigenous
group that named itself Yamana.

The analysis developed in this paper is based on
ecological, archaeological, ethnographic, and histor-



D. Fiore, A.F.J. Zangrando | Journal of Anthropological Archaeology 25 (2006) 371-389 373

Fig. 1. Tierra del Fuego, Southern South America. Archaeological sites: 1, Lancha Packewaia, Tunel I, Ttnel VII; 2, Shamakush I and
Shamakush X; 3, Imiwaia I; 4, Punta Maria II; 5, Punta Baja; and 6, Punta Catalina 3.

ical information. First, a series of expectations about
the patterns of exploitation of ichthyofauna
resources are developed. These are defined from
different ecological aspects (distribution, seasonal-
ity, ethology, and nutritional values), which are then
contrasted with the information provided by the rest
of the sources. To do so, the results of ichthyoar-
chaeological studies of sites from the XVII to the
XX century are presented. These analyses provide
information about which fish resources were
exploited during the period of contact between Fue-
gian aborigines and FEuropean travellers and
colonizers.

Second, an analysis of the representation of fish
in body painting designs is presented. These were
worn during the kina, a male initiation ceremony.
Such analysis is based on written and visual ethno-
graphic sources and generates information about
which species were represented in the paintings,
while shedding light on their importance in the ideo-
logical, social, and economic factors involved in
these practices. Finally, the results of these analyses
are contrasted with the expectations mentioned
above.

Archaeological expectations

Taking into account the perspective commented
above, the following expectations can be formulated in
relation to the fishing activities. The fish species found
in the archaeofaunal record can be those of high

potential yield,? coinciding with the optimality princi-
ples, and/or those of lower potential yield, responding
to behaviours which do not seek optimality of benefits
obtained by reducing costs. In both cases, other factors
different than the exclusively economic would be play-
ing a role in the situation. Yet these factors are usually
easier to recognise when optimisation has not been
pursued as a goal by the human agents in the past,
because they can be distinguished as different from the
optimisation patterns. These include social and/or
ideological factors that may have oriented the resource
selection generating consumption restrictions in rela-
tion to the resources supply.

The fish species represented in the paintings can
be the same or different than those found in the
archaeofaunal record.

If they are the same

(1) both of high potential yield
(2) both of low potential yield

there would exist a reinforcement of the behavioural
pattern of fish management in both spheres (subsis-
tence and art).

If they are different

3 The potential yield of a species is defined here as the result of
the interaction between the following variables: calories/fats,
weight, size, biomass, distribution, ethology, and seasonality
(these criteria have been proposed and used by Smith, 1983;
Smith and Winterhalder, 1992; Broughton, 1997, among others).
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(3) species of high potential yield in diet and low
potential yield in art

(4) species of low potential yield in diet and high
potential yield in art

there would be a conceptual complement (both ratio-
nal and affective) between the selectivity of species in
diet and in art. Case “3” would imply a dietary optimi-
sation complemented by an artistic representation of
non-optimal resources, which may be important for
the society from social and/or ideological standpoints.
Contrarily, case “4” would imply a lack of dietary opti-
misation, which, interestingly, would be complemented
by the artistic representation of non-consumed species
of high potential dietary value. In this latter case, if
such absence is not due to availability limitations,
taphonomic or technical factors, it could be suggested
that the lack of dietary consumption of species of high
potential yield would have been influenced by its
importance in the artistic sphere and in the social and
ideological realm of the aboriginal group.

The environment

The Beagle Channel is approximately 180km long
and between 4 and 7km wide. It separates Isla Grande
de Tierra del Fuego from the rest of the Fuegian archi-
pelago. Its environment is characterised by an abun-
dant variety of faunal taxa. The shores and the sea are
inhabited by important populations of cetaceans,
southern sea lions, guanacos, fish, birds, and molluscs.
This taxa diversity is spread in a relatively homoge-
nous way in the whole region. The plant species distri-
bution is also even. Between sea level and up to 600 m
of altitude, the woods of Nothofagus (N. betuloides
and N. pumilio) predominate. Near to the forested
areas grow different bush species as well as an
important quantity of herbs and creeping plants. Kelp
grow in shallow sea waters (Macrocystis pyrifera—
“cachiyuyo” being the common term in Spanish);
these are generally associated to the sea rocky bot-
toms. These algae are used as shelters by invertebrate
species and fish, forming a specific ecosystem (Lloris
and Rucabado, 1991; Moreno and Jara, 1984). The
Beagle Channel waters present a low salinity level
(32%0) and a mean annual temperature of 6.5°C.

Ichthyofauna variability and conditions for fish
procurement

The ichthyofauna of the Beagle Channel is abun-
dant although not diverse (Lloris and Rucabado,

1991). The species can be divided in two patches:
coastal and pelagic.* Most of the species present in
the first patch belong to the Nototheniidae Family
(usually called “rock fish” and belonging to the
Perciformes order), in which small sized species pre-
dominate. Among the Nototheniidae, the patagonian
blennie (E. maclovinus) is the biggest littoral species
(2200 g) and also the one with highest biomass in the
Beagle Channel (Lopez et al., 1996). This species is
strictly coastal (Gosztonyi, 1981). The Nototheniidae
can be fished all year round, although patagonian
blennies are more abundant between October and
April. Other Nototheniidae species include: magel-
lanic rock fish (Paranotothenia magellanica), which
weigh up to 850 g, and different species of rock fish
(Patagonotothen sp.), which do not exceed 200g
(Rae quoted in Orquera and Piana, 1999a).

Other species inhabit more specific microenviron-
ments in the coastal patch. Rock eels (Austrolycus
depressiceps) and other species of the Zoarcidae
family live under the rocks and crevasses. Such eel-
shaped fish can reach 57cm and weigh 0.5kg (pers.
com. San Roman to Orquera and Piana, 1999a).
Also the channels bullfish (Cottoperca gobio) inhabit
rocky underwater strata. The silversides (Austro-
atherina nigricans) are found in the brackish waters
near creek mouths, and can reach 22 cm.

The ichthyofauna from the pelagic patch is con-
stituted by numerous families, presenting a greater
diversity than the coastal families in morphology
and ethology. First, size variability in these fish is
notorious: the size range goes from the southern
cods (Genypterus blacodes), hackes (Merlucciidae
sp.), and barracoutas (Thyrsites atun), which can
exceed 1 m in length, to the sardines (Clupeidae sp.),
which do not exceed 18cm (Lloris and Rucabado,
1991). Although they belong to this patch, some spe-
cies, like barracoutas, occasionally approach the
shores (Bellisio et al., 1979). This also happens with
species such as sardines (Clupeidae sp.) and tailed
hackes (Macruronus magellanicus), which frequently
end up in massive beachings. These latter species
present a well defined seasonality, entering the Bea-
gle Channel between December and April (Lloris
and Rucabado, 1991; Lépez et al., 1996). Instead,
other taxa present in deeper waters inhabit the Bea-
gle Channel all year round, including southern cods
(G. blacodes) and brotolas (Salilota australis). The

4 Pelagic patches clusters fish species that usually inhabit far
from shore.
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Table 1
Ecological and nutritional information of Beagle Channel fish species
Taxa Maximum Maximum Depth Availability in Gregarious

length (cm)  weight (kg)  distribution (m)  Beagle Channel behaviour

Tailed hake (Macruronus magellanicus) 70 3.20 0.5-110 December—April Yes
Magellanic rock fish (Paranotothenia magellanica) 43 0.85 0-30 All year round No
Rock fish (Patagonotothen sp.) 25 0.20 0-30 All year round No
Patagonian blennie (Eleginops maclovinus) 60 2.20 0-20 All year round No
Barracouta (Thyrsites atun) 103 4.40 Unknown Unknown Yes
Rock eel (Austrolycus depressiceps) 57 0.50 0-6 All year round No
Silverside (Austroatherina nigricans) 22 Unknown 0-10 All year round Yes
Sardine (Clupeidae sp.) 18 0.14 0-10 December-April ~ Yes
Brotola (Salilota australis) 79 4.5 10-110 All year round No
Channel bullfish (Cottoperca gobio) Unknown Unknown 0-20 All year round No
Southern cod (Genypterus blacodes) 138 12.50 10-110 All year round No

Data quoted from Lloris and Rucabado (1991); Lopez et al. (1996).

exploitation of this patch requires the use of canoes,
which are profusely documented in the historic-eth-
nograhic records (Orquera and Piana, 1999b).

The seasonal distribution and abundance of the
fish species can condition, to a greater or lesser
extent, the procurement activities carried out by
hunter—gatherer groups. Shoals of sardines, hackes
and barracoutas are seasonal: sardines and various
hacke species—all of which are gregarious—usu-
ally reach the Beagle Channel only during the first
months of the year (Lloris and Rucabado, 1991;
Loépez et al., 1996). In such occasions, great beach-
ings can happen in shores of low angularity.’
Therefore, these species may probably have had a
high rank in the resources hierarchy, which was
maybe only surpassed by the finding of beached
cetaceans. Obtaining fish under these circum-
stances generates high benefits since the activity is
reinforced by very low risks and procurement
costs. Nevertheless, the predictability of these sea-
sonal fish is lower when compared to other fish
species of the Beagle Channel: the existence of
beachings and the shoals productivity vary from
one year to the next.

In both patches the Beagle Channel fish present
very varied ethological and availability patterns
(Table 1). The lack of gregarious habits in many spe-
cies, specially the Nototheniidae, implies that the

5 A sardine beaching yielding a total of 200 kg biomass has
been recorded in the Beagle Channel (Lopez et al., 1996). The im-
portance of beachings has also been recorded in the ethnohistori-
cal sources. Some mention that in such occasions the quantity of
food that could be obtained was so great that it generated the
gathering of several families (Gusinde, 1986, p. 793; Orquera and
Piana, 19990, p.155 and 160-161).

specimens need to be captured individually. In such
circumstances, the patagonian blennie, which is a
species of considerable size, strictly coastal (Gosz-
tonyi, 1981), available all year round, and highly
abundant (Lloris and Rucabado, 1991; Lopez et al.,
1996), represents high rates of encounter in relation
to other fish species. The individual capture of hac-
kes and barracoutas could also have generated
important benefits, but the presence of both species
only happens during a few months. The southern
cods can also reach important sizes but the adult
specimens only inhabit deep waters (Angelescu and
Prenski, 1987).

In addition to the previous resource classifica-
tion, it is also possible to discriminate two fish
groups according to their nutritional values (Fig. 2):
(A) “high yield species,” and (B) “low yield species.”
Group A includes barracoutas, hackes, and patago-
nian blennies; group B includes magellanic rock fish,
rock fish, and sardines. There are no available data
regarding the nutritional values of rock eels, channel
bullfish, and silversides, but considering their weight
and size, these species can be included in group B.
According to the optimality theory perspective, the
group A species are those which would generate the
greater benefits, and therefore, would be the most
exploited. Nevertheless, this ranking has been con-
structed based on the preferences implied by the
procurement of individual specimens. Yet other fac-
tors can influence the choice of a forager (Madsen
and Schmitt, 1998). The gregarious habits of species
such as sardines and silversides would generate a
benefit due to their high yield per time unit during
the procurement. Such benefit would be higher than
that obtained with rock fish, rock eels or channel
bullfish. As a consequence, sardines and silversides
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will be considered here as integrating the “high yield
species” group (A).S

The fish in the Beagle Channel archaeological
sequence

A subsistence dependant on the exploitation of
littoral resources is evidenced in the Beagle Channel
along a chronological sequence of starting approxi-
mately 6500 years BP (Orquera and Piana, 1999a).
The Second Component of Tunel I site (with radio-
carbon dates between 6470+ 110 AP -Beta 21969-
and 4.590+ 130 AP -AC 833-) and the lower layers
of shell-middens in site Imiwaia I (5.872+147 AP -
AC1397-) constitute the earliest known evidence of
this kind of subsistence. In both assemblages, tech-
nology is dominated by side-scrapers, end-scrapers,
harpoon points, awls made with bird bones, and
cobbles with pecked grooves. With a later chronol-
ogy, the Early Component of Lancha Packewaia site
(4.020+70 AP -CSIC 306-) evidences a raise in the
guanacos consumption, and contains flaked stone
projectile points, which were almost absent in earlier
assemblages.

The most recent layers of Lancha Packewaia site
constitute its Late Component (1.590 4+ 50 BP (CSIC
312) and 280+85 BP (MC 1064)). Shamakush I

® The silversides are not evenly but punctually distributed in the
environment, hence their availability is somewhat more restricted.

(1.020+£100 AP) and Shamakush x (500 £ 100 AP)
sites also have dates within this range. Ttinel VII and
Lanashuaia sites are even more recent, since their
dates correspond to the last 200 years.

Although the relative abundance of fish varies
between the different archaeological sites, no qualita-
tive changes among the assemblages have been
observed. Pelagic and coastal species appear along the
entire sequence. Ichthyoarchaeological studies carried
out in Tunel I and Imiwaia I sites show a spatial vari-
ability in fish exploitation around 6000 BP, since the
intensity of this activity changed according to the
microenvironment conditions’ (Zangrando, 2003). It
was also noted that the importance of ichthyofauna
resources in the human diet was higher during the
summer, and that the tailed hackes and sardines were
the most consumed species.

The studies by Juan-Muns I Plans (1992, 1996) on
Tunel VII site showed a predominance of nototheni-
ids, especially magellanic rock fish and rock fish. They
also revealed a strong contrast between the great den-
sity of fish remains in this recent site and other earlier
archaeological assemblages. Juan-Muns I Plans
(1992) suggested hypothetically an important increase

7 The studies carried out in the region showed that the frequen-
cy of fish bone remains in the lower shell-middens of site Imiwaia
I is much higher than those in the contemporaneous layer D of
Tanel I site. In the former assemblage the density is
1211.7 specimens/m® while in the latter assemblage it is
338.9 specimens/m°.
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in fish consumption versus a decrease of maritime
mammals in the aborigine’s diet. Nevertheless, recent
excavations carried out in Imiwaia I site indicated
that fish resources were also very abundant in early
shell-midden deposits, dating nearly to 6000 years BP.
In summary, the higher concentrations of ichthyofa-
una remains are found in the early and recent ends of
the archaeological sequence (the lower shell-middens
of Imiwaia I, and layer B of Ttnel VII), while in the
contemporaneous sites the fish-remains densities are
noticeably lower (Orquera and Piana, 1999a).

Ichthyofaunal analysis: relative abundance,
differential decay, and fishing technologies

In this paper, we discuss the information about the
ichthyofauna assemblages from four archaeological
sites located in different microenvironments of the Bea-
gle Channel region. Ttnel VII and Lancha Packewaia
are located on a rocky shore environment with abrupt
slopes, while Lanashuaia and Imiwaia I are located in
a littoral space with smooth slants and a muddy
underwater substrate. This microenvironmental vari-
ability helps in assessing whether microenvironment
was a relevant variable in the formation of the archae-
ofaunal records. The four sites are structurally similar,
since they are mainly constituted by shell-middens and
are located in coastal fringes, near the shores.

In spite of the fact that in the Beagle Channel
region there is evidence of human occupation since
7000 years BP, and evidence of maritime exploita-
tion since 6200 years BP, in this paper we will only
consider the sites with recent chronologies, ranging
from 280 years BP to the present (see Table 2). This
temporal restriction facilitates the comparison of
the archaeological evidence with the ethnographic
and historical information.

The collection methods used to recover the ichthy-
ofauna material were similar in all the assemblages:
2mm sieves were used to sift the archaeological
remains; a sampling technique which allows to mea-
sure the density of finds in relation to the excavated

volume was also used (described by Orquera and
Piana, 2000). These sampling techniques were used to
find a representative sample of the different species
that integrated the ichthyofauna assemblages.

The ichthyoarchaeological samples are in a good
conservation state. Almost all the bone elements of
the different species are represented, which facili-
tated their taxonomic identification. The bones
which have a higher diagnostic value for the calcula-
tion of the taxonomic abundance measurements are:
the mandible bones, palatines, quadrates, hyoman-
dibulars, ceratohyal-epihyals, opercle complexes,
vertebrae, and otoliths (although the latter are not
frequent in the studied assemblages).

A total of 11,595 specimens have been analysed:
6658 from Imiwaia I layer B, 2278 from Lancha
Packewaia layer B, and 2659 from Tunel VII. Out of
the total sample, 5076 specimens were identified at
taxonomic level. We also consider in this paper the
results from previous analyses by Juan-Muns I
Plans (1992) for Tunel VII and ichthyofaunal deter-
minations made for Lanashuaia site (Piana et al.,
2000), resulting in a total of 7039 specimens identi-
fied at taxonomic level.

Considering the general results obtained for the
different sites (Tables 3 and 4), it is noticeable that
the most represented species is the barracouta. This
is coincident with the expectations established
above, since this species presents the highest ranking
among the fish resources. Instead, other pelagic spe-
cies that can generate high yields, like the tailed hac-
kes and sardines, are scarcely represented. The low
predictability of these species can explain this pat-
tern to some extent. Fish that inhabit in shallow
waters, like rock eels, channel bullfish and silver-
sides, are scarcely represented. The low representa-
tions of rock eels and channel bullfish are
concordant with our expectations, since these spe-
cies constitute resources of low potential yield. Con-
trary to this situation, a higher representation of
silversides was expected, mainly when considering
the gregarious habits of this species.

Table 2
Chronology of archaeological sites of the Beagle Channel region
Site Layer Material Radiocarbon age Code Reference
Tnel VII B Charcoal 100 +45 BP AC 871 Orquera and Piana (1999a)
Lancha Packewaia B Charcoal 280 + 85 BP MC 1064 Orquera and Piana (1999a)
B Charcoal 280 4+ 85 BP MC 1062
Imiwaia I B Charcoal 1544+ 70 BP AC 1579 Orquera and Piana pers. com.
Lanashuaia C Charcoal Recent No code published Piana et al. (2000)
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Table 3

NISP and NISPY% of fish species per site

Species Tunel VII Lanashuaia (2) Lancha Packewaia Imiwaia I (layer B) Totals

Subunits (1) Sampling column

NISP NISP% NISP NISP% NISP NISP% NISP NISP% NISP  NISP% NISP NISP%
Tailed hake (Macruronus 133 9.61 70 5.04 95 1644 2 0.15 27 1.13 327 4.60
magellanicus)
Hake (Merluccius sp.) 0 0.00 1 0.07 0 0.00 0 0.00 48 2.00 49 0.70
Hake (Merlucciidae sp.) 0 0.00 65 4.68 0 0.00 6 0.47 17 0.72 88 120
Magellanic rock fish 438 31.62 842  60.58 32 5.54 716 149 6.23 2177 30.90
(Paranotothenia
magellanica)
Rock fish 359 2592 301 21.65 4 0.69 434 3351 25 1.05 1123 16.00
(Patagonotothen sp.)
Patagonian blennie 0 0.00 0 0.00 1 0.17 0 0.00 2 0.08 3 004
(Eleginops maclovinus)
Nototheniid (Nototheniidae sp.) 0 0.00 69 496 39 6.75 73 5.64 6 0.25 187 2.65
Barracouta (Thyrsites atun) 0 0.00 0 0.00 332 5744 0 0.00 2043 8545 2375 33.74
Gempylidae (Gempylidae sp.) 6 043 0 0.00 46 7.96 0 0.00 0 0.00 52073
Channel bullfish 0 0.00 10 0.72 0 0.00 7 0.54 0 0.00 17 024
(Cottoperca gobio)
Rock eel (Austrolycus sp.) 0 0.00 0 0.00 0 0.00 0 0.00 8 0.33 8 011
Silverside 0 0.00 0 0.00 0 0.00 0 0.00 1 0.04 1 001
(Austroatherina nigricans)
Sardine (Clupeidae sp.) 449 3242 32 2.30 29 5.01 57 4.40 65 2.72 632 898
Totals 1385 1390 578 1295 2391 7039
Key: (1) after Juan-Muns I Plans (1992); (2) after Piana et al. (2000).
Table 4
MNI and MNI1% of fish species per site
Species Ttnel VII Lancha Packewaia Imiwaia I (layer B)
MNI MNI% MNI MNI% MNI MNI%
Tailed hake (Macruronus magellanicus) 5 8.92 1 2.13 1 2.28
Hake (Merlucciidae sp.) 2 3.57 1 2.13 3 6.84
Magellanic rock fish (Paranotothenia magellanica) 21 37.50 18 38.30 5 11.27
Rock fish (Patagonotothen sp.) 15 26.79 11 23.40 1 2.28
Patagonian blennie (Eleginops maclovinus) 0 0.00 0 0.00 1 228
Nototheniid (Nototheniidae sp.) 9 16.07 11 23.40 1 2.28
Barracouta (Thyrsites atun) 0 0.00 0 0.00 28 63.65
Channel bullfish (Cottoperca gobio) 1 1.79 1 2.13 0 0.00
Rock eel (Austrolycus sp.) 0 0.00 0 0.00 1 2.28
Silverside (Austroatherina nigricans) 0 0.00 0 0.00 1 2.28
Sardine (Clupeidae sp.) 3 5.36 4 8.51 2 4.56

Among the nototheniids the most represented
species is the magellanic rock fish, followed in
order of importance by the rock fish. These species
belong to group B and therefore were not expected
to appear so frequently in the archaeological
record. Totally contrary to the optimality expecta-
tions, the patagonian blennie (a group A species) is
represented only by three bone elements over a
total of 7039 specimens identified at taxonomic
level. This coincides with the observations carried

out by Estevez et al. (2001), who had noted the low
frequency of the species in the archaeological
record. This is particularly interesting, since this is
the species of higher biomass in the Beagle Chan-
nel. It is also available all year-round, hence its
absence cannot be explained by seasonal varia-
tions. Moreover, the patagonian blennie presents
the highest potential yield rates among the fish
resources that form part of the coastal patch, since
it clearly exceeds the magellanic rock fish and rock
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fish in size and weight. In addition, none of the
Nototheniidae Family species has gregarious hab-
its, therefore there are no potential differences
related to the possible benefits produced by captur-
ing one species or the other. In summary, the anal-
ysis based on the optimality theory concepts
cannot explain the absence of patagonian blennies
from the archaeological record.

Other factors different from those discussed
above could also have influenced the absence of
such species. The differential action of post-depo-
sitional processes over the remains of different
species may have influenced the ichthyoarchaeo-
logical record. Previous studies have demon-
strated that the morphological indexes and bone
densities of fish show clear inter-species differ-
ences, hence different expectations about the con-
servations of such species can be generated (Butler
and Chatters, 1994; Falabella et al., 1994; Nichol-
son, 1992). The higher the morphological index or
the bone density of a species, the higher are the
probabilities that such species will be represented
in the archaeological record. To assess the assem-
blages under study, we used the average values
proposed by Falabella et al. (1994) for hackes,
barracoutas, patagonian blennies, sardines, and
silversides. The analysis of bone densities and rela-
tive abundance (NISP%) of the five species men-
tioned above shows that there is no correlation
between these variables in the different taxa
(r¢=0.05, P>0.10). The same happens when cal-
culating the relation between the morphological
index and relative abundance (NISP%) of the
same species (r,=0.23, P>0.10). Since barracou-
tas could be considered an outlier in the sample,
this species was eliminated and the test was recal-
culated. The new results still indicate that there
are no strong correlations between these variables
(bone densities and NISP%: r,=0.54, P>0.10;
morphological index and NISP%: r,=-041,
P>0.10). In fact, species such as barracoutas,
which are highly represented in the archaeological
record, present lower morphological indexes and
bone densities than species which are poorly repre-
sented, like patagonian blennies (Figs. 3 and 4). In
conclusion, the assessment of the morphological
indexes and bone densities indicates that the
absence from the archaeological record of species
such as patagonian blennies cannot be related to a
differential decay among the species.

It could also be suggested that the absence of
these fish could be related to technological limita-
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tions. First, the species diversity (in terms of their
body size and patch distribution) represented in the
archaeofaunal record hint towards the existence of
very varied fishing activities patterns and tech-
niques. Nevertheless, archaeological evidence is
ambiguous in relation to fishing techniques: multi-
barbed harpoons and lithic spheroids have poten-
tially different functions which are difficult to
discern (e.g., multibarbed harpoons may have been
used to fish and to capture birds (Gusinde, 1986
[1937]: p. 461; Hyades and Deniker, 1891, p. 353;
Lothrop, 1928, p. 150); while lithic spheroids may
have been used as net weights or line weights). In
spite of this, in the early assemblages (ca. 6200-4000
BP), where the evidence is restricted to the same
artefacts, the patagonian blennie remains are pres-
ent in variable frequences (Zangrando, 2003, p. 112),
which suggests that this resource may have been
exploited with these techniques.

Second, there is abundant ethnographic informa-
tion concerning Yamana fishing techniques (Orqu-
era and Piana, 1999b). These included the use of

(a) multibarbed harpoons: used mainly in offshore
patches (from a canoe) to fish hackes and bar-
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racoutas (Bridges, 1867-1889, 1933, p. 80; Gus-
inde, 1986, p. 534 (II); Martial, 1888, p. 195;
Lothrop, 1928, p. 34 and 150; Snow, 1857, p.
12, and others); used in onshore patches to
capture rock eels (Bridges, 1947, pp. 99-100);

(b) fishing lines: used in onshore patches by
women (Bridges, 1867-1889; Darwin, 1845, p.
236; Fitz-Roy, 1839, p. 428; among others);
there are no explicit references to which species
were captured through this technique;

(c) pole fences: built in narrow coves, using rocks
and wood poles; fish got trapped inside and were
caught by hand, hit with rods or harpooned,;
there is only one quotation that states that silver-
sides and patagonian blennies could be captured
with this technique (Bridges, 1947, p. 99);

(d) fishing baskets: used in offshore patches to
capture sardines (Bridges, 1867-1889; Hyades,
1885, p. 530; Martial, 1888, p. 195, and others).

Taking into account that at least one technique
(pole fences) was ethnographically documented as a
viable means to capture patagonian blennies, and
that two other techniques (multibarbed harpoons
and fishing lines) were potentially available to cap-
ture coastal fish, it seems that one or more of these
techniques were available to exploit this species.
Moreover, it was pointed that “a ton or more fish
might be taken at once” using pole fences (Bridges,
1947, p. 99), which hints towards the high potential
benefits entailed by this technique even if its display
was costly. Given the high availability of the pata-
gonian blennie in the region, even if this resource
would require such a specific catching technique, it
would be expectable to find traces of its use in the
archaeological record. Yet up to the moment no
pole fences have been archaeologically recorded in
the Beagle Channel region, although they have been
found in adjacent regions (Legoupil, 2000). In addi-
tion to this, the archaeological evidence indicates
that in earlier times the patagonian blennies were
indeed captured, which suggests that at least the
ancient Beagle Channel populations did handle
some effective technique for this task. Thus, the
integration between archaeological and ethno-
graphic evidence indicates that the inhabitants of
this region had knowledge about appropriate fish-
ing techniques to capture patagonian blennies, but
were not applying them in practice. Therefore, there
seems to be no basis to argue that the lack of pata-
gonian blennies in the archaeological record was a
consequence of technical limitations.

In sum, we suggest that ecological factors (patch
choice, species size and weight, biomass, seasonality,
gregarious habits, etc.), taphonomic and technical
factors cannot account for the absence of group A
species, particularly the patagonian blennies. There-
fore, other lines of evidence may provide relevant
information to shed light on this problem.

Fish representations in body paintings

The use of body painting by the Yamana has
been documented by 32 first-hand observers (voyag-
ers, missionaries and ethnographers) in 54 written
sources. The earliest of these dates from the XVII
century, while the latest ones were written in the first
decades of the XX century. The contents of these
documents were systematically analysed and com-
pared to establish whether they corroborate, com-
plete or contradict each other, as well as to search
for their potential biases related to the background
and interests of the observers, their length of stay
and of contact with the aborigines, the language
they spoke, whether they interviewed informants,
etc. (Fiore, 2002, 2004). This helped in assessing the
documents relevance, accuracy and reliability as
sources of information about the Yamana body
painting practices.

These texts, as well as 98 photographs and draw-
ings of painted individuals and painting tools, pro-
vide information about the appearance of the
designs, the age and gender of the wearers, the por-
tions of the body that were painted, etc. The designs
were simple but varied, and mostly consisted of
combinations of dots, lines and grounds of plain col-
our. The colours generally used were red, white and
black. The first two were usually obtained from clay,
lime, ochre, “ferruginous” concretions and other
unspecified sediments; in some cases blood was also
used (Bridges, 1867-1889; Darwin, 1845, p. 230;
Fitz-Roy, 1839, p. 177; Gusinde, 1986, pp. 1336—
1337; Koppers, 1997, p. 102 [1924]; Martial, 1888, p.
188; Weddell, 1825, p. 175; etc.). Black was obtained
from wood charcoal (Bridges, 1885, p. 332; Gusinde,
1986, p. 1346). These colouring substances could be
used directly, but they were usually mixed and
diluted with grease, oil, saliva or water. Some pig-
ments or mixtures were also ground, and/or heated
with fire. The paint was usually applied using the
fingers and hands, though in some occasions a rod
was used as a painting tool (Bridges, 1897 MS;
Fitz-Roy, 1839, p. 177; Gusinde, 1986, p. 413, 1336,
1443, etc.).
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Body painting was worn by the Yamana in a
great number of situations, ranging from everyday
occasions to special ceremonies. Among the latter,
the kina was a ceremony through which the male
youngsters were initiated to adulthood. The exis-
tence of this ceremony was firstly reported by
Bridges (1897), a British Anglican missionary who
spent several decades in Yamana territory, had very
frequent contact with them and knew their lan-
guage.® The kina was later documented by ethnogra-
phers Gusinde (1986, p. 1307)° and Koppers (1997),
who fostered its celebration to observe it in 1922. It
was celebrated in Puerto Megjillones, Navarino
Island (Gusinde, 1986, p. 1302). The observations
lasted for four days (Koppers, 1997, pp. 101-118),
although Gusinde was told that in ancient times the
ceremony lasted at least for some weeks, and could
even last for four months (Gusinde, 1986, p. 1293).
In 1922 the kina had not been celebrated for about
30 years,'® hence part of this tradition seemed to
have been lost by then. This was due not only to the
long time spent without celebrating it, but also to
the deep acculturation suffered by the Yamana
through the European presence in their territory.
Regarding the visual records, 12 photographs (pub-
lished by Gusinde, 1986 and Koppers, 1997) docu-
ment kina scenes and spirits representations, while
other six photographs (published by Gusinde, 1986;
Koppers, 1997; Lothrop, 1928; Olivarez and Quiroz,
1987-1988) document some of the painted masks.

The kina was based in a myth of origin which
stated that in ancient times there existed a female
supremacy, and that women suppressed the men by

8 Bridges (1933) wrote the first and most complete dictionary of
Yamana language (Yamana-English).

° Gusinde was an Austrian ethnographer who made four field
trips to Tierra del Fuego, between 1918 and 1923, and wrote the
longest ethnographic accounts about the Fuegian societies (Gus-
inde, 1982, 1986). His theoretical framework was mainly based on
cultural-relativist and culture-historic concepts, while he was a
strong antievolutionist. His vast work includes some oversimpli-
fying statements which did not acknowledge all the acculturation
changes undergone by the Fuegians, while incorporating some of
the information he had read about their past habits his own ob-
servations, as well as assuming that what he had observed in the
present could be stretched towards the past as an unchanged hab-
it. In spite of these biases, Gusinde provided some of the most
thorough records of several aspects of the Fuegian cultures, in-
cluding their body paintings. Koppers accompanied M. Gusinde
in his third field trip. He wrote a much shorter account of his ob-
servations, though these are very straightforward, and are quite
reliable particularly due to the lack of generalisations which are
sometimes found in Gusinde’s work.

10 The previous kina celebration had taken place around 1892.

disguising themselves as spirits, wearing body paint-
ings and masks (Fig. 5). According to this myth, the
women’s hoax was later discovered and since then
the men carried out a similar secret male ceremony
to control them. To do so, the men gathered in a spe-
cial ceremonial hut and painted their bodies and
wore masks decorated with matching designs to rep-
resent a long series of spirits. Through these repre-
sentations, justified by the myth of origin, they
intended to control the women by scaring them. For
this reason, the painting process happened secretly,
inside of the big hut, out of the sight of the women.
The Yamana women acted mostly as the audience of
this ceremony, and showed fear during the spirits
apparitions. Yet they seem to have known that these
were not authentic spirits. Moreover, at least in
modern times, a few women were invited to partici-
pate in the kina, and were thus initiated to the
“secret” about the masked men’s imposture (Gus-
inde, 1986; Koppers, 1997).

The texts by Bridges, Koppers, and Gusinde pro-
vide information about the existence of 47 spirits.
While Koppers’s and Bridges’s descriptions are very
brief, and refer only to a few spirits, Gusinde’s are
much more thorough. Yet Gusinde (1986, p. 1351)
admitted that there were other spirits that were not
represented in the 1922 kina celebration (the little
information available about these is quoted from
Bridges, 1933). Therefore, the sample we are dealing
with is not complete and is limited by the restric-
tions mentioned above; hence the data analysis is
unavoidably partial. Yet in spite of these biases,
some interesting observations can be drawn from
the available information.

Each spirit represented a different referent
(mostly animals, although some entirely mythical
beings were also represented). The representation
was achieved by painting a specific design on the
man’s body and mask, which helped in the visual
identification of each spirit. Yet when the cere-
mony was observed by Gusinde and Koppers, the
apparitions were also announced in a loud voice
(Gusinde, 1986, p. 1337). The spirits represented
the following referents: seven fish (six correspond
to existing species, one is mythical), 10 other sea
animals (including whales, dolphins, penguins, and
sea lions the two latter are partially terrestrial ani-
mals), 15 birds (including falcon, eagle, goose,
duck, albatross, etc.), one terrestrial animal (a fly);
12 spirits have no known referent and one has a
mythical referent (not an animal). Of these, the
analysis will focus on the spirits designs representing
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Fig. 5. Yamana man wearing body painting and mask, representing a spirit (from Koppers, 1924: Fig. XVa).

fish. Out of the seven spirits representing fish, five
have been identified by their common name and four
of these with their scientific name (Gusinde, 1986);
one (Kalampasa-yaka) has been identified as a fish
named with a Yamana term, but no other details
are provided; and the last one (Wongoaleaka) cor-
responds to the representation of a mythical being
shaped like a fish (Table 5). None of the painted
designs seems to bear any direct resemblance to the
actual appearance of the fish which were repre-
sented (Fiore, 2002, pp. 331-337). Although the
ethnographic identification of some of the fish spe-
cies is controversial (see Discussion), the only kina
fish species that has been straightforwardly identi-

fied both by its common name and scientific name
is the patagonian blennie (E. maclovinus).

Body painting was thus essential to this ceremony
in so far as it was used to disguise the men’s identities
and construct the spirits representations through
which they expected to control the women. Such
practice was of crucial importance for the reproduc-
tion of the Yamana social structure, because it gener-
ated and justified the existence of age and gender
divisions. It had deep ideological and social implica-
tions, since it contributed to the construction of social
roles and relationships (adults—youngsters, initiated-
initiands-non-initiated, male—female, etc.) which went
beyond the celebration of the ceremony and lasted
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through everyday life. Besides these effects, the repre-
sentation of certain referents may have had other
social, ideological and economic implications within
the Yamana society.

Discussion

The ethnographic data regarding the kina fish
species offer inconclusive identifications of four
species (diodon, herring/sardine? small salmon and
sea trout/silverside?).!! A fifth straightforward and
non-controversial identification is that of the Hai-
mus-yaka spirit, which represented a patagonian

' Gusinde asserted that Suna-yaka represented a Diodon (Gus-
inde, 1986, p. 1349), but this species was/is not present in the Bea-
gle Channel. On the other hand, according to Hyades and
Deniker (1891, p. 2), the native name “suna” referred to a magel-
lanic rock fish. Due to this discrepancy in the information, we
prefer not to make any inferences related to this spirit.

Also according to Gusinde, Ilésci-yaka spirit represented a her-
ring (Clupea pectinatal, Gusinde, 1986, p. 1349). This fish is not
found in the Beagle Channel, though sardines (Spratus fueguen-
sis), which are of the same family (Clupidae), are found in the re-
gion. If the referent was in fact the herring, this might indicate
that the scope of fish symbolised by the spirits designs was broad-
er than those found in the Beagle Channel waters. If it represent-
ed a sardine, which is more feasible, it should be noted that this
species is little represented in the archaeological record of the
XVII-XX centuries, while in the early archaeofaunal remains
(60004000 years BP) this was an abundant species. Considering
that at present the sardines enter the Beagle Channel between
January and April, these differences could be explained by sea-
sonal variations in the sites occupations. This is coherent with the
low representation of hackes, which are available in the region in
the same months than the sardines. Since the seasonality factor
cannot be ruled out, the inference about a potential selectivity of
sardines influenced by socio-ideological factors cannot be entirely
maintained.

Gusinde stated that Lepalus-yaka spirit represented a small
salmon, but no scientific name was provided by the author (ibid).
According to this author, Imakai-yaka represented a sea trout
(ibid), but the scientific name he provided (Atherinichthys) does
not correspond to this fish, but to the silverside. Since the trouts
and the silversides are morphologically different, either the scien-
tific name or the identification of the spirit’s referent-fish provid-
ed by Gusinde are incorrect. The salmon and the trout are exotic
species in the region, which were only recently introduced by
Western locals to exploit them economically. Therefore, it is like-
ly that this datum is mistaken due to a bias from the (European)
observer. In spite of the fact that the silverside has gregarious be-
haviour, which can generate high benefits through its capture, it is
almost not present in the archaeological record. Only one histori-
cal source presents information about its capture, which seems
not to have been very frequent (Bridges, 1947, p. 95). Neverthe-
less, we cannot make a straightforward inference linking the bias
in its capture exclusively or mainly to social or ideological factors,
since its low frequency of encounter in the environment would
not favour its exploitation.

blennie (Eleginus maclovinus; Gusinde, 1986, p.
1349). This is a high-ranking species due to avail-
ability and size, and yet has hardly been found in
the archaeological record. As noted above, there is
only one ethnographic reference to the capture of
patagonian blennies by the Yamana, in which
Bridges (1947, p. 95) indicates that they were
obtained making pole fences, in which they were
trapped and afterwards fished with harpoons or
simply struck by hand. Considering the great num-
ber of written sources which include relevant data
about the Yamana subsistence (see Orquera and
Piana, 1999b), it is remarkable that this technique
and this species are mentioned in so few occasions.
This suggests that they were actually not frequent
in the area.

In opposition to this, in other regions of the
Magellan-Fuegian area the most frequently repre-
sented species in the ichthyofauna record is the
patagonian blennie (site Punta Maria I1[1230 £ 50
BP and 1750-1950 AD] in the Atlantic coast [Cam-
pan, 1992]; site Punta Baja [280 £ 70 BP] in Bruns-
wick Peninsula, Otway Sound [Legoupil, 1989]; site
Punta Catalina 3, north of Isla Grande de Tierra
del Fuego [2370-2320 calibrated radiocarbon years
BP [Massone and Torres, 2004]). Interestingly, pole
fences have been identified in these regions
(Legoupil, 2000, p. 106), while there is no documen-
tation of any representation of spirits concerning
this species.

In spite of the fact that the patagonian blennie
was available in waters near the Beagle Channel
shores, it was not captured. Nevertheless, fish with
similar ethology (other nototheniids) and of simi-
lar size (channel bullfish, brotola, etc.) to the pata-
gonian blennie were captured. Also, the
ichthyofaunal analysis has revealed that fish from
the same coastal patch were frequently exploited,
which rules out the possibility of patch choice as a
limiting factor in the consumption of the patago-
nian blennie. In addition, the fact that, within the
coastal patch, the samples under analysis include a
similar range of species in spite of being found in
different microenvironments, suggests that these
ecological conditions were not limiting the con-
sumption of a certain species.

Ethnographic data indicate that the nototheni-
ids were captured with fish lines and the barracou-
tas with harpoons, which entails that the Yamana
handled fishing technologies that could have also
been efficient to capture patagonian blennies.
Moreover, considering the diversity of species that
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Table 5
Kina spirits representing fish referents
Spirit name Referent in English Scientific name Documented by Body painting design
and Spanish of referent
Suna-yaka Diodon (diodon) Diodontidae G 1986: 1349 Red transversal line across
the mouth. Multiple semi-circles
representing scales, over the
whole body
Tlésci-yaka Herring (arenque) Clupea pectinatal G 1986: 1349 White ground over the
whole body, black band from
the armpits to the ankles
Imakai-yaka Sea trout (trucha de mar)  Atherinichthys Common G 1986: 1349 Many white short vertical lines
name for scientific name: over the whole body and mask
atherine (pejerrey)
Lepalus-yaka Small salmon No name provided G 1986: 1349 Many red short vertical lines.

Haimus-yaka

(pequerio salmon)
Patagonian blennie

Eleginops maclovinus

G 1986: 1349 B 1933

White mask
White vertical lines from neck

(robalo)
Kalampasa-yaka  (Kalampasa fish) No name provided
Wongoaleaka (Shape of fish; Mythical animal

son of a whale)

through chest up to stomach.
Some black vertical lines from
the armpits down

White ground over the whole
body, over which many small
red semi-circles are painted,
representing scales. White
mask with red thick line across
the mouth

White ground over the whole
body, over which many small
red semi-circles are painted,
representing scales. No mask,
foliage head band

G 1986: 1349 B
1933: 178

G 1986: 1345

Data quoted from Gusinde (1986) and Bridges (1933). Key: G, Gusinde; B, Bridges.

were captured and the lack of specialisation, the
exclusion of the patagonian blennie is even more
conspicuous. As a consequence, there are no rea-
sons to suppose that there existed limitations
related neither to the availability nor to the tech-
nology to capture this species.

In summary, our analyses suggest that there
seem not to have existed any ecological, economic,
taphonomic or technological limitations to explain
the exclusion of the patagonian blennie from the
rest of the fish resources. It can therefore be sug-
gested that the reason of such exclusion may have
been based on other factors. Social factors may
have been involved: the agents that operated in the
fishing activities were women, while the kina cere-
mony was dominated by men, who were to an
extent empowered over the women. Ideological
factors may also have influenced the situation: the
mythical contents of the kina ceremony contrib-
uted to justify such domination. This ethnographi-
cally observed pattern is coincident with the data
provided by the contemporaneous archaeological

record. In fact, the patagonian blennie is a high
potential yield species, yet the proportions it
reflects in the actual diet are practically inexistent
in contemporaneous assemblages and considerably
low in earlier assemblages.

Contrasting with this situation, the species
that seem not to have been represented in the body
painting designs include the magellanic rock fish,
rock fish and barracoutas, which are highly
represented in the archaeological record. The tailed
hackes, channel bullfish and rock eels are also
not represented in the paintings, and are scarcely
represented in the archaeofanual record. More-
over, both species of high potential yield and low
potential yield which constituted part of the
Yamana diet are nor represented in the kina body
paintings. Therefore, the fact that these species
arenot included in the paintings repertoire
does not seem to have been affected neither by their
frequency of consumption (evidenced by their
NISP and MNI), nor by their high or low potential
yield.
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In relation to the expectations developed in the
introduction of this paper (see Table 6 below), the
first two (1 and 2) are entirely rejected, since the
analysis demonstrates that the same fish species are
not represented in the subsistence and art spheres.
Expectations number 3 and 4 have been partially
verified: the presence of different species in the
archaeological and artistic records has been
recorded, but not with the dichotomic distribution
in which they were initially set out. While the
archaeological record includes fish species of high
and low potential yield, the art record includes at
least one uncontroversial species of high potential
yield (see Tables 6 and 7). What is remarkable is that
this latter species is poorly represented in the
archaeofaunal record.

The ethnographic information indicates that fish-
ing near the shores, were the nototheniids are avail-
able, was an exclusively female activity (Table 8).
Taking into account (a) the nature of the kina cere-
mony, in which men intended to control the women
through the embodiment of spirits, including some
which represented fish, and (b) the fact that women
were the only agents in charge of fishing near the
shores, a sexual division of labour can be identified
both in fishing and ceremonial activities. It is strik-
ing that the patagonian blennie, a species repre-

Table 6
Synthesis of expectations and results

Expectation Archaeofaunal record  Body art record

1 High potential yield High potential yield
2 Low potential yield Low potential yield
3 High potential yield Low potential yield
4 Low potential yield High potential yield

Case study result  High + low High potential yield

potential yield

sented in a mainly male-dominated ceremony, was
not captured during a clearly female-dominated
subsistence activity. As a consequence, this evidence
suggests that the effects of the kina might have con-
tinued once the ceremony had ended: the dynamics
of male domination and power over the female gen-
der produced through the ritual, may have had later
effects over the women’s actions in other spheres of
activity, such as fish procurement, instigating (inten-
tionally or unintentionally) the avoidance of certain
species.

Concluding remarks

The exploitation of ichthyofauna resources of the
Beagle Channel archaeological record has been
assessed following the optimality model criteria.
Part of the predictions generated through such
model were not verified, and the model does not
offer an alternative hypothesis to interpret such
results. This entails that the optimality criteria are
not enough to explain every aspect of the human
behaviour in fishing activities. Mechanisms other
than optimisation may have influenced on such
behaviour, hence they need to be taken into consid-
eration. This means that “prey scarcity, variable
meat yields, predictability of movements, and body-
weight—the definitive criteria of cost-benefit analy-
ses—all retain the potential to influence the decision
to avoid the exploitation of a given animal. Never-
theless ... such potential causes need to be demon-
strated on a case by case basis, not assumed to be
generally true.” (Politis and Saunders, 2002, p. 126).
Consequently, we agree with the idea that it is neces-
sary to consider the optimality framework as a rele-
vant model to assess the archaeological record, and
not as an explanatory structure which generates

Table 7
Artistic and archaeofaunal representations and potential yield of fish species in the Beagle Channel region
Species Ranking Expected archaeofaunal actual archaeofaunal Body art
group representation representation NISP% representation
Tailed hacke (Macruronus magellanicus) A High 4.60 No
Hacke (Merluccius sp.) A High 0.70 No
Hacke (Merlucciidae sp.) A High 1.20 No
Magellanic rock fish (Paranotothenia magellanica) B Low 30.90 No
Rock fish (Patagonotothen sp.) B Low 16.00 No
Patagonian blennie (Eleginops maclovinus) A High 0.04 Yes
Barracouta (Thyrsites atun) A High 3374 No
Channel bullfish (Cottoperca gobio) B Low 0.24 No
Rock eel (Austrolycus sp.) B Low 0.11 No
Silverside (Austroatherina nigricans) A High 0.01 Yes
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Table 8

Data about coastal fishing activities in historical and ethnographic texts (after Orquera and Piana, 1999b, p. 156)

Reference Algae “forests” Women Canoes Fishing lines
Webster (1834, vol. I, pp. 182-183) Yes Yes Yes
Fitz-Roy (1839a, p. 428) Yes Yes
Fitz-Roy (1839b, p. 178) Yes

Fitz-Roy (1839b, p. 185) Yes Yes

Fitz-Roy (1839b, p. 224) Yes Yes

Darwin (1839, p. 236) Yes Yes Yes
Colvocoresses (1852) Yes

Williams (in Hamilton 1854, p. 159) Yes Yes Yes

Ellis (1857, p. 183) Yes Yes Yes

Gardiner (in Goodall and C. 1995, p. 169) Yes Yes

G.P. Despard (VP 1859, p. 127) Yes Yes Yes
Stirling (VSA 1864, p. 194) Yes Yes

Stirling (SAMM 1868, p. 150) Yes Yes Yes

T. Bridges (1867-1889) Yes Yes Yes Yes
T. Bridges (1867-1889) Yes Yes

T. Bridges (1867-1889) Yes Yes

T. Bridges (1867-1889) Yes Yes
T. Bridges (1867-1889) Yes Yes
T. Bridges (1933, p. 456) Yes Yes

Hyades (1884d, p. 567) Yes Yes Yes

Hyades (1885b, p. 528) Yes Yes Yes Yes
Hyades and Deniker (1891, p. 350) Yes Yes

Hyades and Deniker (1891, pp. 370-371) Yes Yes Yes Yes
Martial (1881, p. 195) Yes Yes Yes
Spears (1895, pp. 60-61) Yes Yes Yes
Payro (1898, p. 223) Yes Yes
Lothrop (1928a, p. 159) Yes Yes Yes Yes
Gusinde (1937, p. 530) Yes Yes Yes Yes
Gusinde (1937, p. 528, 534, 652, 870) Yes Yes
L. Bridges (1947, p. 95) Yes Yes Yes Yes

Key: VP (Voice of Pitty for South America), VSA (Voice for South America); SAMM (South American Missionary Magazine).

laws about human behaviour (Shennan, 2002;
Smith, 1983; Winterhalder and Smith, 1992).

If, in the case under study, optimisation does not
explain the absence of a specific high potential yield
resource: it is necessary to incorporate other lines of
evidence (art, ceremonies) and to analyse other fac-
tors, such as social and ideological aspects of subsis-
tence. It is in the integration of such lines of evidence
and factors where a more thorough understanding
of the dynamics of a specific activity-like the man-
agement of ichthyc resources in fishing and art can
be achieved.

The avoidance of consumption of a resource of
high potential yield, like the patagonian blennie,
coincides with the definition of a “taboo,” as pro-
posed by Ross (1978) and Politis and Saunders
(2002) among others, which refers to the “restric-
tion,” “prohibition” or “avoidance” of a certain
resource. In this case, the idea that this might consti-
tute a “taboo” is reinforced by the fact that the

avoidance of patagonian blennie consumption
seems to have stemmed from probably implicit pre-
scriptions generated by the male actions in the cere-
monial sphere of the Yamana society. Moreover,
even if there existed a technological limitation which
had some influence in the capture of the patagonian
blennie, it is clear that there existed a discrepancy in
its treatment between the diet and ceremonial art
spheres. In turn this suggests that its avoidance was
not exclusively economic but also ideologically con-
structed.

As noted above, there existed gender differences
both in the subsistence-fishing and the ceremonial-
kina spheres. This agrees with the differences in the
treatment of the patagonian blennie, since it was not
consumed but was represented in the kina body
paintings. Such differences do not imply the presence
of contradictions between both spheres, but rather
they seem to reflect a dynamic that integrated them
in the management of the same resource. Dietary
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avoidance and lack of optimisation by female social
agents in subsistence activities seem to have
stemmed at least partially from visual representa-
tion and its use as an empowering mechanism by
male social agents in the kina ceremony.
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