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Key research issues

The use of ethnographic analogies to aid the interpretation of archaeological 
remains is an important theoretical and methodological tool in archaeological 
research. Historic records, folklore, ethnographic reports and the most archaeo-
logical-driven actualistic research like ethnoarchaeology are the main sources to 
develop a wide range of analogies, from the function or production techniques of 
particular objects to activity areas and discard patterns, as well as broader models 
of socio-political and economical organization (Binford 1994, 2001; Sillar and 
Joffré 2016). Native material culture stored in museums provides core material for 
analogies since only a fraction of the artefacts used in the past are preserved in the 
archaeological record. Many organic materials, such as baskets, textiles, leathers, 
woods, do not leave any trace, excepting unusual situations of very good preser-
vation. Prehistoric weapons offer a clear example of these conservation problems. 
In general the overall technical system, which is mostly composed of perishable 
materials - such as wooden bows and arrow shafts - is rarely preserved in the 
archaeological record. The weapon points, mainly the lithic ones, are typically the 
only remains recovered by archaeologists and according to their morphometric 
attributes form the basis for overall weapon system reconstruction (Ames et al. 
2010; Hildebrandt and King 2012; Hughes 1998; Shott 1993; Walde 2014). For this 
reason, ethnographic weapons from museum collections are a very valuable 
source of information for the study of technical and functional traits of prehistoric 
weapons since they often preserve the overall technical system. 

In archaeology, the study of prehistoric weapons, especially their performance, 
has mainly been examined through four indirect methods: 1. experimental and 
replication studies in simulated use situations (Clarkson 2016; Hunzicker 2008; 
Hutchings 2011; Iovita et al. 2014), 2. ethnoarchaeological and ethnographic 
observations (Bartram 1997; Hitchcock and Bleed 1997; Politis 2007), 3. Studying 
mechanical physics of weapon systems in the frame of optimal engineering 



82 83Judith Charlin
On the Importance of Museum Ethnographic Collections for Archaeological Research: the 
Case of Native Weapons from Tierra del Fuego at the Weltmuseum Wien

(Cotterell and Kamminga 1990; Hughes 1998; Ratto 1994, 2003), and 4. analyzing 
museum ethnographic weapon collections of known function to derive 
parameters to classify prehistoric ones (Ratto 2003; Shott 1997; Thomas 1978). This 
last line of research was the frame of reference in my study of Weltmuseum Wien 
(WMW) weapon collections from South America, North America and Oceania 
and Australia with a fellowship of the National Research Council of Argentina 
(CONICET). My interests are focused in size and shape variation among weapon 
systems, especially in their points, according to function and raw material. 
Following this goal, I have surveyed several collections at the WMW, such as the 
bow and arrow and harpoon collections from Tierra del Fuego (Gusinde and 
Hagenbeck’s collections), the arrows from Brazil (Natterer and Kanoe’s collections), 
the spearthrowers and harpoons from the Arctic (Cook’s collection), the spears 
from New Guinea (Haas collection) and Papua New Guinea (Hassner, Boban, 
Kukic, Finsch, Webster, Reischek, Parkinson, Sobotka, Brunner, Wolff-Knize, and 
Benesch’s collections), and the spear, daggers and hafted knives from Australia 
(Kolig, Clement, Liebler, Finsch, and Franz Ferdinand’s collection). This survey 
was part of a long-term project pursuing the aim of assessing size and shape 
variability among different kinds of weapons. The goal of the general project is to 
build functional models to assign a function to archaeological points of unknown 
use through the analysis of morphometric attributes of ethnographic weapons 
and by means of experimentation with replicated arrows and spears. Here I will 
present the main results obtained from the morphometric analysis of Tierra del 
Fuego arrow collections surveyed at the WMW, including also some other Fuegian 
collections with comparative purposes.
Archaeologists are usually interested in addressing questions such as when and 
why bow and arrow technology was adopted, whether it was enough efficient to 
replace spear systems, or whether both kinds of technologies were maintained 
in use, since bow and arrow technology is a comparatively recent innovation 
among weapon systems, despite of its popular use in historical times, especially 
in the Americas (Ames et al. 2010; Hughes 1998; Shott 1997). For this reason, the 
identification of arrowheads in the archaeological record is a fundamental issue, 
as well as a problematic one when the whole weapon system is unpreserved. In 
this way, ethnographic models are useful to estimate some parameters aimed to 
serve as proxies to assign a function to archaeological points (Ratto 2003; Shott 
1997; Thomas 1978). 

The case of Tierra del Fuego: a brief ethnographic  
and archaeological background

Tierra del Fuego (TDF) ethnographic weapon collections offer an interesting 
scenario for achieving our goals since native groups who settled the archipelago 
at historical times developed different subsistence and technological strategies. 
While on the north of the Isla Grande de Tierra del Fuego the inhabitants, known 
as Ona or Selk’nam, were hunter-gatherers with a diet centered in guanaco (Lama 
guanicoe), on the south, on the Beagle Channel and southernmost islands (whose 
inhabitants are known as Yámana or Yahgan) and also in the Western part (people 
called Alacaluf or Kaweskar), they were maritime hunter-gatherers living mainly 
from products of the sea (mollusks, fish, pinnipeds, and whales) (Bird 1946; Borrero 
1985, 2001; Chapman 1986; Fitz Roy 2009; Lothrop 1928; Orquera and Piana 1999, 
2009. Fig. 1). In the classical literature they were distinguished as “foot Indians” 
and “canoe Indians”. The nature of a fourth group, which occupied the southeast 
portion of the island, called Haush, is an issue of debate (Borrero 2001; Chapman 
1986; Gusinde 1982; Zangrando et al. 2011). 

Since the 16th century, there is abundant ethnographic information about TDF 
produced by explorers, scientists and religious missioners (Beauvoir 2005; Bove 
2005; Bridges 2003; Chapman 1986; De Agostini 2005; Fitz Roy 2009; Gusinde 

Fig. 1 Ethnic territories delimitation in Tierra del Fuego at historical times  
(after Chapman 1986 with modifications)
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1982; Hyades and Deniker 1891; Lista 1998), who collected most of native artefacts 
nowadays stored in many European and North American museums. The particular 
importance of TDF ethnographic samples regarding our aims is twofold: by the 
diversity of weapons that these groups developed to hunting and fishing different 
resources, and because the “ethnographic model” has played an important role in 
the pioneering archaeology of TDF and southern continental Patagonia, especially 
in relation to the classification of archaeological projectile points. 

The North American archaeologist Junius Bird (1938, 1946, 1988), who was the 
first in developing systematic archaeological works in Patagonia, pointed out the 
similarity between historical Ona arrows from northern TDF and those recovered 
in Late Holocene archaeological sites located on the mainland1 (Magallanes, 
Chile). For this reason, he called “Ona points” the archaeological projectile points 
of Period V (ca. 700 BP, Fig. 2) in the cultural sequence he proposed for southern 
continental Patagonia. Moreover, he assumed “Ona points” were arrow points 
based on a direct ethnographic analogy and the smaller size of these points in 
comparison with older ones, the type IV (see Charlin and Gónzalez-José 2012 for 
a comprehensive review). Thus, based on artefact similarities at the northern and 
southern coast of Magellan Strait, Bird held that the Onas inhabited the mainland 
in prehistoric times2. 

1 J. Bird excavated the caves of Fell and Pali Aike, which are ones of the earliest cultural evidence in southernmost South 
America, including remains of extinct mammals from the final Pleistocene and early Holocene
2 In this regard, it is worth to mention that until ca. 8000 BP the island of TDF was connected to the continent by a land bridge 
across what today is an inter-oceanic passage, the strait of Magellan (McCulloch et al. 1997).

Within this frame, our main objectives at studying WMW Fuegian collections 
were, firstly, assess the existence of morphometric variability in ethnographic 
arrow technology across TDF since adaptations focused in different resources 
(land and sea resources) were developed (Charlin et al. 2016); secondly, test the 
classical analogy between historical Ona arrows and archaeological projectile 
points assigned to type V according to Bird’s periodization for the mainland 
(Charlin and González-José 2017), and, thirdly, complete the extant ethnographic 
weapons database to generate a model to distinguish weapon types. I’m going 
to synthesize here the obtained result pursuing the first two objectives. The third 
one will be achieved in the long-term through the survey of ethnographic collec-
tions available at several museums around the world.

The Weltmuseum Wien weapon collections from Tierra del Fuego: 
Gusinde and Hagenbeck’s samples

The WMW houses a large ethnographic collection from Tierra del Fuego 
recovered by the missionary and ethnologist Martin Gusinde, a priest of the 
congregation Society of the Divine Word (SVD), who was trained by Wilhelm 
Schmidt. These artefacts were collected between 1918 and 1921 during his visits 
to Tierra del Fuego. The assemblage arrived at the museum in 1927 and includes 
bows, arrows, harpoons, masks, toys and headdresses, among other artefacts, 
from the Ona, Yámana and Alacaluf. 
Gusinde (1982) published three 
volumes about the customs of the 
indigenous groups from Tierra del 
Fuego with very useful illustrations 
and maps and a fourth one with 
anthropometric measurements of 
the three groups, a typical objective 
of the ethnography at that time. 
Gusinde’s collection at the WMW 
includes different kinds of arrows. 
There are three whole Ona 
arrows, each one manufactured 
on a different raw material: wood, 
leather and glass. The different 
materials used to make the points 
are in relation with distinct weapon 
functions and targets. The wooden 
arrow (Fig. 3) was used to hunt 
birds according to the references and 

Fig. 2 Archaeological “Ona points” from southern continental Patagonia according to Bird  
(Pali Aike cave, after Bird 1988)

Fig. 3 Wooden arrow to hunt birds from Gusinde’s 
collection, WMW, inv. no. 97.901
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illustrations provided by Gusinde 
(1982: Fig. 36). Its total length is 
731 mm and weights 31 g. The 
tip is a thin stick 76.33 mm long, 
with both extremes pointed, 
and transversely attached to 
the shaft. In this way, the impact 
surface is wider, producing a 
stronger hit (Gusinde 1982: 220-
221). 

The arrow with a leather ball as 
a point (7.45 mm in diameter) 
was used for training novices 
(Fig. 4). Its total length is 706 mm 
and its weight 29 g. It was used 
for practicing while preserving 
lithic or glass points, which were 
highly valuable. According to 
Gusinde (1982: 221), the targets 
were leather pieces or a trunk. 
Bridges (2003: 412) points out this 
kind of arrows was also common 
for competences and sport 
activities to avoid producing 
mortal wounds. 

On the other hand, the arrow with 
a glass point 28.35 mm long was 
the typical for guanaco hunting 
(Fig. 5). The total length is 783 
mm and 40 mm correspond to 

the fletching. The main part of the shaft is decorated with zig-zag incised and 
parallel lines. The shaft proximal end shows the remains of a white substance 
and a black string of resin (i.e. mastic). According to Gusinde (1982: 217–218), 
the first is gypsum dust mixed with saliva, used to fix the tendon to attach the 
fletching. Through recycling of bottles or bottle fragments from shipwrecks, the 
glass started to be used to make arrowheads by native populations, and it was the 
first cultural change resulting from colonialism, even before direct contact with 
Europeans (Borrero 2001).

Two shafts without reference 
to either place or ethnic 
origin were also available 
in Gusinde’s collection. 
They may have been novice 
training arrows since the 
distal ends does not report 
any groove to insert the lithic 
or glass point; it cannot be 
related to an unfinished state 
since the proximal ends shows 
evidence of different patinas 
generated by fletching. 
Therefore, they were used for 
a long time. Both shafts have 
also the white dust and the 
resin already described in the 
proximal end. 
The last example of Gusinde’s 
sample is an isolated lithic 
point labeled as Yámana, 
in a grayish metamorphic 
rock, which is very similar 
to Fuegian archaeological 
projectile points from the last 
two thousand years according 
to its raw material, size and 
shape. The comparison against 
metrical attributes of archaeological and ethnographic points corroborated this 
hypothesis (see detailed analysis in Charlin et al. 2016).
The WMW also stores a sample of Fuegian artefacts collected by Carl Hagenbeck 
(1844–1913) for his entertainment company devoted to the trade of exotic wild 
animals and anthropological-zoological exhibitions or Völkerschau (Ames 2008: 
18). He was a world-famous animal dealer and ethnographic showman who 
developed an extensive corporate network of travelers, hunters, agents and 
dealers in the animal business and recruited indigenous performers for park 
shows. He was also a prolific ethnographic artefact collector well-known by 
anthropologists and zoo directors (Revol 1995).
Between 1880 and 1884 the WMW acquired from Hagenbeck several harpoons, 
bows, arrows, daggers and other artifacts from Tierra del Fuego. The arrow 
collection comprises 10 whole arrows, three arrowheads and two shafts, all of 

Fig. 4 Leather arrow for training novices from Gusinde’s 
collection, WMW, inv. no. 121.602

Fig. 5 Glass arrow to hunt guanaco from Gusinde’s collection, 
WMW, inv. no. 121.599
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them identified as “Fuegians” 
and with glass points (Fig. 
6). The shafts are of polished 
wood with a circular cross-
section. A total of 10 shafts 
preserve the fletching and 
three of them have a white 
substance which covers the 
proximal end of the shaft. 
One shaft, on the other hand, 
does not present any evidence 
of fletching (such as fresh or 
non-patinated surface) which 
suggests it was not finished.

According to museum archives, 
some of these artefacts (all of 
them classified as “Fuegian”) 
belonged to the indigenous 
people exhibited in the Jardin 
d’Acclimatation at Paris and in 
Berlin zoo in 1881. Despite the 
many documents about these 
people, their ethnical identity 

was much discussed due to a wrong reference stated by Deniker (1882: 16) (see 
Báez and Mason 2006 and Revol 1995 for a discussion of this issue). He correctly 
pointed out that these people were “Alikhoolips” (Alacaluf), but he added that 
they came from Hermite Island, a location in Yámana territory (Fig. 1). As a 
consequence, a debate about their ethnic origin emerged (Revol 1995). Taking 
this problem into account and to avoid any kind of bias in the metrical comparison 
of arrows according to ethnic assignment, we decided to grouping the arrows 
according to main economic strategy that characterized the subsistence of 
native groups, i.e. land or sea resources-focused diet. In this way, Ona arrows 
(land resource hunter-gatherers) were compared against Alacaluf and Yamana 
ones (sea resources hunter-gatherers). For a broader comparison, we enlarge the 
arrow ethnographic sample including the Fuegian collections surveyed in the 
Quai Branly Museum (Paris, France)3 and in the Ethnologisches Museum (Berlin, 
Germany). In the last, there is one arrow also bought from Hagenbeck recorded 

3 Materials collected in 1882–1883 by the Cape Horn French scientific expedition (Hyades and Deniker 1891; Martial 2005) 
and by H. Rousson and P. Willems (1893) between 1890 and 1891 in the expedition organized by the French Ministry of Public 
Instruction and Fine Arts. Both collections derive from the former Musée de l’Homme (Charlin et al. 2016).

as “Yámana” from Hermite Island. Following this reference it could be possible 
to compare morphometric characteristics of Hagenbeck’s arrow collections 
from both Berlin and Vienna museums to assess similarities and corroborate its 
affiliation (Charlin et al. 2016). 

Results

1. Is there variability in arrow technology across Tierra del Fuego at historical 
times?

By means of multivariate statistics (principal component analysis and discriminant 
analysis), the metrical comparison of the whole arrows (point + shaft), as well as 
the individual points and shafts, from land- and sea-resources specialized hunter-
gatherers revealed size differences. In this comparison only the arrows and 
arrowheads made in glass were included. The results showed that Ona arrows 
present longer and wider shafts, with smaller fletching and points, while Alacaluf 
and Yámana arrows show the opposite trend.
The interest in evaluating the possibility of such differences among the arrows 
manufactured by the several ethnographic groups rested on the results from 
previous archaeological analyses. Such studies yielded a long-term pattern of 
spatially constrained morphometric variation in projectile points following a 
north-south distribution which seems to approximately reproduce the location 
of indigenous populations at historical times (Charlin et al. 2014). The results 
obtained from the metrical comparison of time-specific ethnographic arrows 
(late 19th–early 20th century) showed that morphometric variations previously 
detected on archaeological projectile points for the last 3000 years are also 
present in historical times (at least regarding size, Charlin et al. 2016).
Studies of stable isotopes in human bones dated to 1500 years before European 
contact indicated a clear continuity in subsistence patterns as well (Yesner et 
al. 1991: 2003). Therefore, both lines of archaeological evidence support the 
ethnohistorically identified patterns, at least for the Late Holocene.
This study also contributed to identify the similarity between the arrows from 
the Hagenbeck’s collection at the WMW classified as “Fuegians” (some of them 
supposed to belong to the Alacaluf) and the Yámana arrow at the Ethnologisches 
Museum. Multivariate comparisons proved that both sets of arrows from sea 
resources hunter-gatherers always grouped together, presenting more similarities 
among them than with Ona arrows.
A third conclusion derived from this work was an statistical support to the 
hypothesis of an archaeological origin and functional difference of the isolated 
metamorphic “Yámana” point from the WMW, which clustered together with five 
similar points from the Quai Branly museum. The statistical comparisons showed 

Fig. 6 Hagenbeck’s arrow collection at Weltmuseum Wien 
(from left to right and upper to bottom) WMW, inv. nos. 19.824, 
19.831, 19.833, 19.832, 19.830 and 19.834b
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these pieces are much larger than ethnographic arrow points regardless the raw 
material used. This size dissimilarity could be related with their use in a different 
technical weapon system (i.e. throwing spear) as previous archaeological studies 
suggested (Álvarez 2009a, 2009b, 2011; Ratto 1991a, 1991b, 1992). Indeed, 
this subsample also showed some size difference when compared to the 
archaeological points classified as arrows according to Ratto’s functional model 
(Charlin et al. 2016).

2. Are Late Holocene archaeological projectile points from southern continental 
Patagonia similar to ethnographic Ona arrows from northern Tierra del Fuego? 

Although ethnographic observations and historical documents are very useful to 
build hypothesis and models or to generate material expectations to be tested 
in the archaeological record (Binford 2001), many times “direct ethnographic 
analogies” based on historical continuity and same environment conditions 
are proposed, without very much evidential support (Sillar and Jofré 2016: 
657). This last is the case of Bird’s analogy between Ona arrowheads and type V 
archaeological projectile points from the mainland (Bird 1938, 1946, 1988). Despite 
of the differences found in assemblage composition (diversity and abundance 
of tool types) and morphometric attributes of Late Holocene archaeological 
projectile points between both sides of the strait of Magellan (Cardillo et al. 2015, 
Charlin et al. 2013), the direct comparison between the archaeological type V 
points and the ethnographic Ona arrows needed still to be formally performed. 
To test this classical analogy we compared size and shape of type V projectile 
points from several archaeological sites of the mainland against Ona arrowheads 
from ethnographic collections surveyed at the WMW (Vienna, Austria), Musée 
du quai Branly (Paris, France), Ethnologisches Museum (Berlin, Germany), Museo 
Etnográfico “J. B. Ambrosetti” (Facultad de Filosofía y Letras, Universidad de Buenos 
Aires, Argentina), Museo de la Patagonia “Francisco P. Moreno” (Administración 
de Parques Nacionales, San Carlos de Bariloche, Argentina) and Instituto de la 
Patagonia Austral (Universidad de Magallanes, Punta Arenas, Chile) (Charlin and 
González-José 2017). 
The statistical analyses showed size and shape differences between Ona historical 
arrowheads from Tierra del Fuego Island and type V archaeological projectile 
points from the southern continent before and after controlling for reduction. By 
reduction archaeologists are referring to point size and shape-related changes 
between the first and last use of the weapon, including all point modifications 
due to damage and resharpening along its use-life (Shott 2005). These results 
note design differences between both kinds of points as well as in their use-
life. Indeed, the comparison of reduction variables measured on archaeological 
and ethnographic points showed that archaeological type V points present the 

highest levels of reduction showing a longer history of use, damage, repairing 
and resharpening, while the ethnographic arrows are less reduced, depicting 
scarce use, a pattern possibly related with their manufacturing as “souvenirs” 
for exchange with colonialists, as many studies with materials of the Contact 
period have shown (Borrero and Borella 2010; Harrison 2006; Scheinsohn 1990–
1992; Torrence 1993, 2002). In general, those “artifacts for exchange” show a 
standardized design with scarce variation. Therefore, reduction is an important 
source of variation on size and shape differentiation between archaeological and 
ethnographic points that must be considered. Other two factors should be taken 
into account to understand morphometric differences between Ona and type V 
points as raw material (glass vs. stone) and chronological variations. These factors 
are closely related since the principal component analysis done by Charlin and 
González-José (2017) showed that only the 18th century archaeological point 
manufactured on obsidian (the lithic raw material closest to glass) cluster together 
with ethnographic arrowheads from late 19th-early 20th century. The differences 
in time span covered by both ethnographic and archaeological points (which go 
back ca. 3600 years ago) should be controlled in future comparisons, although 
the available chronological information about projectile points from stratigraphic 
contexts is still scarce. 

Regarding of the usefulness of ethnographic weapons as functional models, a 
broader comparison of projectile point shapes including spear-like archaeological 
points showed that despite of the pairwise differences between Ona arrowheads 
and type V archaeological points, both point assemblages cluster together in 
a context of functional diversity, and distinguish clearly from spear-like points. 
These points correspond to the type IV defined by Bird (1938, 1946, 1988) in the 
cultural sequence he proposed for southern continental Patagonia, dated in ca. 
3500 years BP (Fig. 7). This point type was considered by Bird as a spear point 
by its bigger size in comparison to type V and Ona ethnographic arrows. Several 
other studies using morphometric variables and performance expectations have 
estimated the use of type IV points like hand-throwing and thrusting spears 
(Banegas et al. 2014, Charlin and González-José 2012; Ratto 1994). In consequence, 
we might reject the “morphometric analogy” proposed by Bird in terms of size 
and morphological variables, but we are not able to refuse the functional analogy 
regarding the use of type V point as arrowheads. On the contrary, the analysis of a 
wider sample including type IV points shed light on Ona and type V overall design 
similarity against spear-like points, although reduction differences.
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Some general conclusions

The evolution of lithic technology in general, and weapon systems in particular 
show a different trajectory between the Isla Grande of Tierra del Fuego and 
southern continental Patagonia after the formation of the Magellan strait ca. 
8000 years ago (Cardillo et al. 2015; Charlin et al. 2013). At that time, hunter-
gatherer populations previously inhabiting the region were divided and isolated 
from each other by this marine channel (see Fig. 1), and a long-term process of 
cultural divergence started (Borrero 1989–1990). Beyond the studies on stone-
tools reported here, several lines of evidence, such as rock art (Fiore 2006) 
and bioanthropological data (Cocilovo and Guichón 1985–1986; Béguelin and 
Barrientos 2006; González-José et al. 2004) have also found important cultural and 
biological differences between human populations at both sides of the Magellan 
strait, i.e. between Tierra del Fuego and southern mainland.
It is worth to pointing out here that the differences in shape and size between 
historical Ona arrows and type V archaeological projectile points do not invalidate 
the use of ethnographic samples to build functional models, as the comparison 
with spear-like points has clearly shown, but highlight the necessity to control 
reduction variations.  Our approach indicates that reduction is an important 
factor responsible for most of this variation.
Our general research is aimed to recognizing the diagnostic morphometric 
attributes that characterize the points of different kind of weapons with the final 
goal to allow archaeologists to be able to distinguishing among them. 

On the long-term we expect to generate a functional predictive model from both 
the study of ethnographic collections and the experimentation with replicated 
arrows and spears. A research project pursuing this goal is in progress with a 
National Agency of Scientific and Technological Promotion’s funding of Argentina 
(PICT 2015 # 0411). It is the first step required to deepen our discussions on hunting 
strategies in different spaces and times throughout prehistory. This proposal 
involves the interplay among several disciplines (archaeology, ethnography, 
history, cultural studies, among others) to integrate the outcomes of distinct kinds 
of analyses into wider cultural discussions.
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