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THE ROLE OF WOOLLY RHINOCEROS AND WOOLLY MAMMOTH IN PALAEOLITHIC ECONOMIES
AT VOGELHERD CAVE, GERMANY

Laura B. Niven
Institut fir Ur- und Frithgeschichte, Universitédt Tiibingen

The Swabian Jura region of southern Germany contains a
series of cave sites located in the vast karst systems of the
Lone and Ach Valleys (Figure 1) that were occupied
throughout the Middle and Upper Palaeolithic.
Archaeological research has been conducted in this
region since the mid-late 1800s and has contributed a
great deal to our understanding of the Palaeolithic. The
scientific significance of this region comes not only from
the number of sites with dense Paleolithic deposits but
from especially rich artefact and faunal assemblages. For
example, many small figurines carved from mammoth
ivory were recovered from Aurignacian deposits at
Vogelherd, Geissenklosterle, and Hohlenstein-Stadel
representing the earliest artwork in Europe. These sites
also yielded extensive stone and organic tool inventories
as well as large archaeofaunas. Other notable finds
include remains of early Homo sapiens sapiens from
Vogelherd known as the Stetten fossils (Czarnetski 1983;
Churchill and Smith 2000); and early dates of 35-40 ka
BP for Aurignacian deposits from Geissenklosterle
(Richter et al. 2000; Conard and Bolus, in press).

Briflenh&hie
L

Sirgen-
stein €./ ¢ geigenkiosterie
@ Hohle Fels

Figure 1: Map of sites mentioned in the text.

Vogelherd is also notable for a large archaeofauna,
particularly in the Aurignacian deposit. This paper will
focus on the megaherbivore remains from the Middle
Palaeolithic and Aurignacian horizons at Vogelherd,
which include woolly rhinoceros and woolly mammoth.
These taxa are common in Palaeolithic deposits from
cave sites in southern Germany but are especially
abundant in Vogelherd, a detail that might be a factor of
human economic choices, ecology of the taxa, or site
taphonomy. A minimum number of 28 individual
mammoths in the Aurignacian horizon distinguish
Vogelherd not only in the region but as one of the key
mammoth localities in Eurasia (Niven 2001). Age
profiles and skeletal element representation suggest that
multiple factors were involved in the acquisition and
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transport of both megaherbivore species at Vogelherd.
The exceptional assemblages of rhinoceros and
mammoth at the site provide a unique opportunity to
evaluate the role of these species in prehistoric
gconomies.

VOGELHERD CAVE

Vogelherd is situated 18 m above the Lone Valley floor
and contains entrances to the south, southwest, and north.
Passages in the cave run from 15 m — 25 m in length and
are at most seven meters wide. Excavations conducted by
Gustav Riek in 1931 (Riek 1934) documented seven
cultural horizons spanning the Neolithic to the Middle
Palaeolithic. The horizons most relevant to this
discussion are the Middle Palaeolithic (Riek’s Layer VII)
and the Aurignacian (Riek’s Layers IV and V). Although
Riek designated two separate Aurignacian layers,
refitting of lithics and bones between Layers IV and V
suggests that mixing occurred between them and
therefore the faunal remains from both are discussed as
one assemblage here. No absolute dates are available for
the Middle Palaeolithic deposit but the Aurignacian
layers have yielded dates ranging from 29-36 ka BP
(Hahn 1993; Conard and Bolus, in press). The wealth of
material in the Aurignacian deposit in particular suggests
that the site was used intensively during this period,
probably in the contexts of multiple occupations.

A large archaeofauna was recovered from Vogelherd,
most of which comes from the dense Aurignacian
deposit. The Aurignacian faunal assemblage is still being
analysed at the time of this writing but consists of ~
17,000 pieces and is to date the largest of the Swabian
Jura cave site faunas from this time period. Provenience
information is primarily limited to find horizon only,
except for some descriptions of “bone piles” (mammoth)
in the Aurignacian. Bone preservation in this deposit
ranges from good to substantially weathered. Exact
numbers of each taxon are not yet available since this
archaeofauna 1is still being analyzed, but species
representation in the Aurignacian includes Lepus sp.,
Vulpes sp., Meles meles, Gulo gulo, Canis lupus, Crocuta
spelaea, Felis spelaea, Felis silvestris, Ursus spelaeus,

Mammuthus  primigenius, Equus ferus, Coelodonta
antiquitatis, ~ Bos/Bison,  Rupicapra  rupicapra,
Megaloceros  giganteus, Cervus elaphus, Rangifer

tarandus, and Sus scrofa.

In the Middle Palaeolithic Layer VII, 518 specimens
were recovered from a limited area in the south cave
entrance. Represented taxa include Vulpes sp., Canis
lupus, Crocuta spelaea, Felis spelaea, Mammuthus
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Table 1. Skeletal element representation for woolly rhinoceros (Coelodonta antiquitatis) in the Middle Palaeolithic and

Aurignacian deposits at Vogelherd.

Element

VII - Middle Palaeolithic

IV-V - Aurignacian

NISP

MNE

MNI NISP MNE  MNI

Cranium
- occipital cond.
- max molars
Mandible
- mand molars
Tooth fragments
Hyoid
Scapula
Humerus
Radius
Ulna
Carpals
Metacarpal 1 - 111
Os Coxae
Femur
Tibia
Fibula
Astragalus
Calcaneous
Tarsals
Metatarsal I - 111
Longbone Fragment
Sesamoid
Phalanx 1
Phalanx II
Phalanx III
Vertebrae
Ribs
Sacrum
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primigenius, FEquus ferus, Coelodonta antiquitatis,
Bos/Bison, Megaloceros giganteus, Cervus elaphus, and
Rangifer tarandus. Much of this archacofauna is
substantially weathered or rolled, probably through
geological processes. In addition to the fauna, a small
lithic assemblage was also recovered from this layer.

Thorough collection of most if not all faunal material
during excavation is indicated by the amount of small or
unidentifiable bone fragments, specimens that were often
discarded in early archaeological fieldwork. However,
considering that the excavation of Vogelherd was
conducted in just three months without sediment
screening, it is possible that some smaller material was
not collected by Riek and his team. Despite the rich
archacofauna having been recovered from Vogelherd,
analysis of the bone assemblage is limited to one
paleontological study by Ullrich Lehmann (1954).
Therefore, an archaeozoological study of the faunal
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material is currently being conducted by the author in an
attempt to elucidate patterns of faunal exploitation by
prehistoric humans in the Swabian Jura.

THE WOOLLY RHINOCEROS ASSEMBLAGES

All Vogelherd rhinoceros specimens were identified to
Coelodonta antiquitatis based on the distinctive tooth
morphology of this species (Guérin 1980). The
assemblages are predominated by molars but bone is also
present (Table 1). The teeth were aged using a
combination of tooth eruption, wear patterns, and crown
heights, which were then compared to published data
from both known-age samples of African black
rhinoceros (Goddard 1970; Hitchins 1978; du Toit 1986).
Absolute ages were not the goal, instead this
methodology was applied in order to estimate the age of
the individuals with appropriately wide age ranges to
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allow for differences among the genera. Numerous
studies of both modern and fossil rhinoceros show
similar tooth development among the genera, with tooth
eruption subject to less variation than tooth wear.
Fortunately, a large proportion of the Vogelherd
rhinoceros molars from both deposits are not yet in wear
and could be aged with more confidence than older
individuals. Similar methodologies were applied to other
Pleistocene rhinoceros assemblages including Hofstade,
Belgium  (Germonpré 1993), Taubach, Germany
(Bratlund 1999a), Biache-Saint-Vaast, France (Auguste
1992), and Le Cotte de Saint-Brelade, Jersey Islands
(Scott 1986).

The ageing study and interpretations of age distributions
of the Vogelherd rhinoceroses are based on both biology
and behavior of modern African rhinoceros. Age profiles
are divided into five age groups; these groups are not all
of equal year amounts, since several major life changes
occur in the first three to four years of life. Incorporating
life histories and behavior specific to rhinoceros seemed
most appropriate to understanding the age distributions of
the archaeological assemblage. Group 1 (0 — 3 years)
consists of infancy to the weaning period (~24 months)
and independence of calves from their mothers at ca. 2.0
— 3.5 years (Owen-Smith 1988:136-139); Group 1I (4 —
11 years) includes these newly independent juveniles,
subadults (4 — 11 years, depending on sex), and
individuals reaching sexual maturity at ca. seven years
(females) (Owen-Smith 1988:143-144); Groups III — V
are of seven-year increments and include fully adult
animals until estimated age of death at ~35 years.

Layer VII: Middle Palaeolithic. A total of 57 thinoceros
specimens come from Layer VIIL. The entire archacofauna
from this layer is characterized as severely damaged by
carnivores. Extensive camivore gnawing is exhibited on
all the rhinoceros bone, with every long bone shaft
reduced to a midshaft cylinder and showing scooping of
cancellous bone, deep tooth scoring, and ragged break
edges typical of hyaena damage (Zapfe 1939; Sutcliffe
1970). Considering the thickness of rhinoceros cortical
bone (up to 2 cm), it is clear that hyaenas were the only
creature powerful enough to cause such damage and
presence of hyaena remains in the deposit (NISP = 7,
MNI = 4) speaks to their involvement in the entire bone
assemblage (Stiner 1994). Remains of wolf (NISP = 9,
MNI = 4) and lion (NISP = 2, MNI = 1) also suggest
these animals’ participation and some of the gnawing
damage appears to have been caused by other bone
chewers than hyaenas. The extent of gnawing on much of
the Layer VII bone (all taxa) implies a “kennel pattern”
(Haynes 1982) by either wolves and/or hyaenas, although
the absence of juvenile teeth from either of these
carnivores does not support this argument. Seventy-nine
percent (91% of rhinoceros bone NISP) of the Layer VII
bone exhibits carnivore gnawing, suggesting that the
assemblage was accumulated primarily by these animals
as opposed to hominids, however it is worth briefly
discussing other criteria in this argument.
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The Middle Palaeolithic archaeofauna from Vogelherd is
comprised of 20% (MNI) carnivores and 80% herbivores.
One criterion for carnivore accumulated assemblages is
that >20% of the total MNI is camivores (Cruz-Uribe
1991; Pickering 2002), a factor derived from studies of
modern hyaena assemblages. A lack of anthropogenic
modifications on the rhinoceros and other Layer VII bone
also argues against hominid accumulation, however it is
possible that hominids were responsible for some of the
spiral breakage on horse and bovid long bones.
Weathering of the bone might also account for a lack of
surface modifications such as cut marks. If the absence of
anthropomorphic modifications is not just a taphonomic
factor, then overall the rhinoceros assemblage does not fit
Blumenschine’s (1988) suggested criteria for a hominid
accumulation; the lack of modifications also prohibits
recognition of whether hominids had first access to the
bones, which they subsequently discarded and were
subjected to carnivore ravaging later (Blumenschine
1988, 1995). The amount and location of gnawing marks
is usually used to distinguish the sequence of carnivores
and hominid access to a carcass (Blumenschine 1988,
1995; Selvaggio 1994, 1998; Capaldo 1998) but this is
often a more complicated issue than we think (see Lupo
and O’Connell 2002). For example, marrow in rhinoceros
long bones is distributed throughout trabecular and
cancellous bone as opposed to being concentrated in
cavities. This factor might have made these elements
unattractive for marrow exploitation by hominids and
therefore we should not expect breakage of these
elements nor rule out hominid activity based solely on
presence or absence of breakage typical of marrow
extraction. Whether or not hominids did accumulate the
rhinoceros bone, the spongy nature of the long bones
would have made them appealing to carnivores even if
they had been earlier defleshed by hominids and the
extensive tooth marks on this assemblage might obscure
first access by hominids. In general, the spongy nature of
rhinoceros limb bones (note: as well as proboscidean)
must be taken into account before assuming that
hominids did not utilize them for food but overall, the
taphonomic evidence points to carnivores as the primary
bone’ collectors in the Vogelherd Middle Palaeolithic
layer.

The post-cranial rhinoceros bone assemblage is small in
this layer and is represented solely by limb elements.
Excluding the astragalus and calcaneous, tarsals, carpals,
foot, and axial bone are not present, elements that would
certainly have been destroyed through camivore feeding
and/or diagenesis. According to surveys of Pleistocene
hyaena dens and mixed bone assemblages (hominids and
hyaenas), such bone frequencies of rhinoceros are found
at both types of sites (Brugal et al. 1997; Fosse 1999). In
addition, tooth NISPs for rhinoceros are often >50% in
both site types; Vogelherd Layer VII teeth make up 61%
of rhinoceros NISP. In other words, the skeletal element
frequency from the small Middle Palaeolithic assemblage
at Vogelherd offers no clarification of hominid role in
this accumulation and no meaningful conclusions can be
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Figure 2. Age representation for woolly rhinoceros in the Middle Palaeolithic and Auri gnacian deposits at Vogelherd.

made about skeletal element representation of rhinoceros
in this layer except that bone is underrepresented in
comparison to the teeth, with the highest bone MNI
estimate being three (ulna, tibia).

Age profiles should not be used to identify the cause of
death (e.g., Kurtén 1953; Stiner 1994) and often raise
more questions than they answer, but they can be used in
conjunction with other lines of evidence to recognize
patterns of predation by various agents. The age profile
for rhinoceros in Layer VII (Figure 2) is based on a molar
assemblage consisting of 24 isolated specimens,
representing a minimum of 10 individuals (MNI). The
highest proportion of individuals is found in Group I with
smaller numbers in Groups 1I-1V and no individuals in
Group V. Based on the archaeological and taphonomic
evidence, this age profile might reflect predation by
carnivores, scavenging by carnivores of natural or
hominid-procured rhinoceros, or hunting by hominids.

There is no doubt that large carnivores chewed on the
rhinoceros bone in this deposit and it is quite possible
they were the cause of death for at least some of the
individuals. This proposition is based on published data
on the hunting behavior of modern counterparts of the
three large carnivores represented at Vogelherd: cave
hyaena (Crocuta spelaea), wolf (Canis lupus),

and cave lion (Felis spelaea). Cave bears (Ursus
spelaeus) could have gnawed on the bone similar to
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extant ursids (Haynes 1980, 1982) but are not candidates
as predators of rhinoceros.

The infantile rhinoceroses (Group I) would be vulnerable
to predation by large carnivores, as this age class of both
rhinoceros and other large herbivores is often preyed
upon by extant hyaena (Kruuk 1972; Kingdon 1979;
Owen-Smith 1988; Berger and Cunningham 1994), lion
(Owen-Smith 1988; Kingdon 1979; Brain et al. 1999)
and wolf (Mech 1970; Haynes 1980; Carbyn et al. 1993).
Fossil assemblages of large herbivores also show a
similar pattern of prey choice by large carnivores and the
proportion of juveniles goes up according to body weight
{e.g., Rawn-Schatzinger 1992; Daeschler 1996;
Palmgvist et al. 1996; Navarro and Palmqvist 1999;
Lister 2001). Group Il individuals would have been
newly independent from their mothers and also
vulnerable to predation, alone or in pairs (Owen-Smith
1988). Groups III and IV would have been less likely to
fall prey to carnivores or die from illness or injury but
could have perished from any one of these factors. The
big carnivores (fossil and extant) did/do occasionally
prey on unencumbered and healthy adult large game, for
example from solitary species or single animals excluded
from a herd (Schaller 1972; Kingdon 1979; Guthrie
1990). If Pleistocene rhinoceroses were similar to modern
ones in terms of herd structure, the young adult and adult
age groups would have included solitary animals and
small groups or pairs (Owen-Smith 1988; Kingdon
1979). In addition to predation, adults would also have
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Figure 3. Comparison of rhinoceros age representation from selected Pleistocene assemblages as expressed in %MNI
(except Hohlenstein-Stadel %NISP). Data from Gamble (1999:314, Table 7 - Hohlenstein-Stadel), Scott (1986:133,
Figure 13.15 - Le Cotte A), Germonpré (1993:290, Table 13 - Hofstade I), and Bratlund (1999a:100, Table 13 -

Taubach).

been vulnerable to death from severe ecological
conditions such as drought or cold as well as natural
causes. Adult rhinoceroses are reflected in the age profile
from the paleontological locality of Hofstade I, Belgium
(Figure 3), which was interpreted by Germonpré (1993)
as showing death from extreme winters and/or drought.
Modem studies of African rhinoceros that died from
drought also show substantial frequencies of young adult
and adult individuals (Goddard 1970; Dunham 1985).
Scavenging of carcass parts from such death events of
adult rhinoceroses is also possible, as any of the large
carnivores would have been capable of transporting these
parts into the cave.

It is also probable that large carnivores scavenged
rhinoceros bones on the landscape and/or those left by
hominid predators. The very young and solitary young
adult/adult rhinoceros reflected in the Vogelherd age
profile would have been vulnerable to predation by
hominids as well as carnivores, as these age groups
would pose less of a hunting challenge than adults.
Perhaps they were targeted around a source of water or
minerals, a scenario suggested by Bratlund (1999a) for
some of the rhinoceros procurement at Taubach. In some
cases, adult prey might have been hunted by hominids as
an adaptation to their predator competition (large
carnivores), who singled out infantile and very old
animals (Stiner 1994; Gamble 1999). It is plausible that
hominids hunted a range of age groups depending on the
situation.
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A similar rhinoceros age profile is seen at the Swabian
Jura site of Hohlenstein-Stadel, which also shows what
looks to be an overlap of hominid and large camivore use
of the cave during the Middle Palaeolithic (Gamble 1979,
1999). The woolly rhinoceros age representation at
Hohlenstein-Stadel is similar to Vogelherd, with a higher
proportion of infantile animals but quite different in its
nearly equal number of the next three age groups (Figure
3). Like Vogelherd Layer V11, the Hohlenstein-Stadel age
representation could reflect a combination of activities
and the presence Group III and IV individuals at the two
sites does not necessarily reflect hunting of these age
classes by hominids. However Stiner (1994) and
Gamble’s (1999) suggestions that adult game made up
the hominid niche deserves consideration and is also
supported by other rhinoceros assemblages with strong
evidence for hominid procurement.

Despite a great deal of skepticism over the hunting
abilities of Neandertals, there is ample evidence of these
hominids hunting rhinoceros. Using modern rhinoceros
as an analog, it could be proposed that Pleistocene
rhinoceroses were often found solitary or in small groups
and pairs, which would have presented less of a hunting
challenge than a herd species such as proboscideans.
Although some extant rhinoceros can be aggressive
towards predators (see review in Bratlund 1999a), it has
poor long-distance eyesight (Kingdon 1979) and would
therefore be vulnerable when alone.
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The best example of Neandertal rhinoceros hunting is
seen at the interglacial site of Taubach, Germany
(Bratlund 1999a, 1999b), where it looks as if most of the
76 woodland rhinoceroses (Stephanorhinus
kirchbergensis) were procured by Neandertals. The age
profile shows predominantly Group I and Group I
animals with a few individuals from Group IlI+
(Bratlund 1999a:100). Cutmarked bone is common and
carnivore modification present but not extensive.
Interglacial rhinoceros (Stephanorhinus kirchbergensis,
Stephanorhinus hemitoechus) assemblages from Biache-
Saint-Vaast, France (Auguste 1992) also suggest
Neandertal hunting but of adult animals (MNI = 8). Cut
marks were documented on some of the bone (Auguste
1992:64, Table 12). The woolly rhinoceros and woolly
mammoth bonebeds at Le Cotte de Saint-Brelade, Jersey
[slands were deposited in a glacial phase before the last
Interglacial presumably as the result of hominid activity
(Scott 1986). Most of the rhinoceroses fall into age
Groups I and 1I with a few individuals from Group IV
{Scott 1986:133, Figure 13.15). Although we have no
carcass with embedded weapon such as the straight-
tusked elephant and spear at Lehringen, Germany
(Thieme and Veil 1985), the argument for Neandertal
hunting of rhinoceros is supported by butchery traces on
multiple rhinoceros assemblages. It is beyond the scope
of this paper to discuss whether or not Neandertals were
capable of hunting large mammals regularly, however a
large body of research on Middle Palaeolithic stone
artifacts as projectiles (Shea 1993; Shea et al. 2001) and
archaeofaunas (e.g., Jaubert et al. 1990; Hoffecker et al.
1991; Gaudzinski 1995; Gaudzinski and Turner 1999;
Gaudzinski and Roebroeks 2000) has shown the answer
to be “yes”. Additionally, isotopic signatures reflecting
highly carnivorous Neandertal diets (Bocherens et al.
1999, 2001; Richards et al. 2000) are adequate support to
put this debate to rest. '

Layers 1V-V: Aurignacian. A total of 86 rhinoceros
specimens was recovered from Layers V-V (Table 1).
Isolated teeth are the most frequent element but a small
bone assemblage is present. An MNI of 12 is based on
mandibular molars. In contrast to the Middle Palaeolithic
rhinoceros remains, carnivore gnawing is minimal on the
Aurignacian rhinoceros assemblage, exhibited on just
17% of the specimens. No modifications attributed to
humans were documented. Skeletal elements are more
equally represented in this assemblage although bone
counts are still low when compared to teeth. The
Aurignacian archaeofauna is large and association with
hearth features and rich artefact assemblage points to
accumulation primarily by humans, probably in the
contexts of repeated occupations. Large carnivores were
present as well and no doubt contributed to this
assemblage, but they were clearly not as major players in
the Aurignacian deposit as they were in the Middle
Palaeolithic. Nonetheless, the role of humans in the
thinoceros assemblage is ambiguous considering the lack
of butchery traces.
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Skeletal bone is similarly lacking in the Aurignacian
deposit, representing a maximum bone MNI of three
from several elements. The small sample size and
probable palimpsest nature of this deposit demand
cautious interpretations of element frequency and carcass
utilization. One such cautious proposal is that complete
carcasses or carcass portions were transported to the site.
Presence of carpals, tarsals, and sesamoids attest to
transport of limb segments, a pattern that was also
detected in the equid and bovid assemblages from the
Aurignacian deposit in Vogelherd. Bone frequency from
Layers 1V-V fits both hyaena and mixed hyaena-hominid
assemblages (Brugal el al. 1997; Fosse 1999) but is also
similar to the probable hunted assemblage from Taubach
(Bratlund 1999a). Overall, some hints of interesting
patterns can be discerned from the small Aurignacian
thinoceros assemblage but they must be regarded
tentatively, considering the complicated formational
history of the deposit.

The age profile for the Aurignacian rhinoceros remains
reflects individuals from age groups I-11I and no animals
from the older adult groups (Figure 2). As discussed in
the above summary of the Middle Palaeolithic rhinoceros
age profile from Vogelherd, the Group 1I and III
individuals would have been susceptible to predation by
carnivores or humans. The best-represented age group in
the Aurignacian assemblage is Group Il (4-11 years),
which includes newly solitary or small groups and paired
thinoceroses. It is possible that Aurignacian groups
opportunistically procured single rhinoceroses of this age
group or cow-calf pairs of Groups I and II.

To summarize, the woolly rhinoceros assemblages from
the Middle Palaeolithic and Aurignacian deposits at
Vogelherd provide interesting information yet ambiguous
pictures of the role of this species in the site. The heavily
carnivore modified nature of the Middle Palaeolithic
rhinoceros remains clearly shows the role of large
carnivores in the assemblage but prohibits any
conclusions regarding the role of hominids. Alternating
use of the cave by carnivores and hominids might be
reflected in the assemblage, similar to other Middle
Palaeolithic caves in Eurasia (e.g., Gamble 1999; Enloe
et al. 2000; and see Table 1 in Fosse 1999:74). The
slightly larger Aurignacian rhinoceros assemblage offers
more insights on skeletal element frequencies and reflects
a higher proportion of Group Il individuals, the age class
most likely to be preyed upon by human groups.
Although carnivore modification is minimal on the
Aurignacian assemblage, a dearth of anthropogenic
modifications and the complicated formational history of
the deposit prohibit making any confident conclusions
regarding human contribution to the rhinoceros
assemblage. In spite of studies of extant hyaenas and
their food remains as well as descriptions of Pleistocene
hyaena dens (Villa and Bartram 1996; Brugal et al. 1997;
Bartram and Villa 1998; Fosse 1999; Tournepiche and
Couture 1999) that have contributed vastly to our
understanding of this bone collector, defining the roles of
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Table 2. Skeletal element representation for woolly mammoth (Mammuthus primigenius) in the Middle Palaeolithic

and Aurignacian at Vogelherd.

Element VII - Middle Palaeolithic IV-V - Aurignacian
NISP MNE MNI NISP MNE MNI
Cranium
- petrous portion - - - 17 17 8
- occipital cond. - - - 9 9 7
- max molars 4 4 57 41 28
- other - - - 319 - -
Mandible
- bone - - - 13 4 3
- mand molars 1 1 1 32 30 14
Unid. Molars 4 - - 50 - -
Hyoid - - - - - -
Scapula - - - 54 8 8
Humerus - - - 14 6 3
Radius - - - 1 1 1
Ulna - - - 9 2 2
Carpals - - - 4 4 2
Os Coxae - - - 19 2 1
Femur - - - 13 6 4
Tibia - - - 4 2 2
Fibula - - - - - -
Tarsals - - - 2 2 1
Metapodials - - - - -
Longbone Fragment 2 - - 4] - -
Sesamoid - - - - - -
Phalanges - - - 5 4 2
Vertebrae - - - 12 8 1
Ribs 1 1 1 45 8 1
Sacrum - - - 1 1 1
12 6 3 721 155 28

carnivores and hominids in
especially in caves, remains
(Gaudzinski and Turner 1999).

bone accumulations,
a complicated task

THE WOOLLY MAMMOTH ASSEMBLAGES

Mammoth remains are found in 90% of cave localities in
the Swabian Jura of southern Germany (Gamble
1986:313, Table 7.4) although indisputable evidence of
mammoth hunting has not yet been found at sites in this
region. The specimens from these caves are primarily
limited to fragments of teeth, ivory, and bone or in the
case of Geissenklosterle, selectively chosen long bone
fragments and ribs to be used in tool production (Miinzel
2001). Vogelherd is an exception to this pattern and
contains a large mammoth assemblage in the Aurignacian
deposit. These differences among sites pose intriguing
questions about the paleoecology of mammoths as well
as their use at these sites.
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All mammoth specimens from the Middle Palaeolithic
and Aurignacian deposits at Vogelherd were identified as
woolly mammoth (Mammuthus primigenius) based on
tooth morphology (Maglio 1973). Molars make up a
large proportion of the mammoth assemblages from
Vogelherd and were analyzed in detail for age
information. Molars and deciduous tusks were aged using
published African and Asian elephant and Siberian
mammoth molar data (Laws 1966; Haynes 1991;
Kuzmina and Maschenko 1999) and are listed here in
equivalent African Elephant Years (AEY; Laws 1966).

Layer VII: Middle Palaeolithic. A total of 13 mammoth
specimens were recovered from this layer (Table 2). The
ageable tooth sample (NISP = 6, MNI = 3) is too small to
be meaningfully illustrated in an age profile but is
described briefly: five specimens fall into age Group 1 (0
— 12 AEY), including three specimens aged at < 1 year;
and one molar belongs to Group II or IIl. Similar to the
rhinoceros sample from this layer, juvenile individuals



PALEOLITHIC ZOOARCHAEOLOGY IN PRACTICE

% MNI

7Mandibular (MNI=14)

/

/hlaxillary (MNI=28)

Figure 4. Age representation of woolly mammoth from the Aurignacian deposit at Vogelherd.

are most frequent and could have been the prey of both
large carnivores and hominids.

Layers IV-V: Aurignacian. The Aurignacian deposit at
Vogelherd contains an extensive mammoth assemblage
made up of molars from a minimum of 28 individuals as
well as the bone from 12 animals (Table 2). The question
of whether mammoths were hunted or collected remains
unanswered but age, skeletal element data, and bone
preservation suggest a combination of these activities.

All but two molars were isolated; therefore upper and
lower molar sets were analyzed separately and respective
MNIs were tabulated. The age profile reflects selective
deaths of individuals from all age groups, most likely the
result of time-averaged, cumulative single mortalities as
opposed to one, catastrophic kill (Figure 4). A high
proportion of subadults is commeon in nearly all types of
proboscidean death assemblages, as these age groups are
more vulnerable to death by predation or natural causes
(Haynes 1987). Presence but not predominance of the
young adult and adult age groups as seen at Vogelherd is
characteristic of selective or non-selective proboscidean
death assemblages. Similar to juveniles, old animals are
more susceptible to death by predation, disease, and
nutritional stress and an age profile showing similar
proportions of these age groups might reflect repeated,
single mortalities by these causes. The Vogelherd age
profile might also reflect opportunistic predation by
humans of single animals or small groups from all age
classes at sources of water, vegetation, or minerals.
Periods of drought or extreme cold would have forced
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mammoths to concentrate near water and patches of
vegetation and proboscideans’ dietary dependence on
sodium and calcium is known to drive them to isolated
sources (Redmond 1982). Hunting of proboscideans or
scavenging of carcasses from natural mortalities at such
locations have been proposed at several prehistoric sites
in both Eurasia and North America (Abraczinskas 1994;
Haynes 1999; Derevianko er al. 2000), and such
scenarios may be reflected at Vogelherd.

The mammoth bone assemblage is dominated by cranial
portions, which in addition to the molars, points to
complete or nearly complete heads being transported to
the cave. Tusk portions, scapulae and innominates

are also well-represented, followed by smaller numbers
of limb elements. Differential weathering on much of the
bone might reflect collecting of already weathered bone
on the landscape, similar to what has been proposed at
many of the mammoth bone “dwellings” and bone pile
sites in central Europe and Russia (Soffer 1993). In the
Aurignacian deposit at Vogelherd, a mammoth bone pile
containing several tusks, molars, scapulae, one mandible,
a “smashed” cranium, and other unidentified bone was
documented in the south entrance of the cave (Rick
1934:53-54). According to the excavator Riek (1934:53),
the pile was carefully constructed and quite sturdy, which
suggests a special use of these elements or the bone pile
as a whole. Considering that the cave has three entrances,
Aurignacian groups might have used bulky elements such
as the crania, mandibles, innominates, and scapulae to
construct some sort of barricade or closure. Similar
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skeletal element frequencies between Vogelherd and the
“dwelling” sites supports the hypothesis that mammoth
bone could have been used as a building material at
Vogelherd. The bone pile might also have been a store of
fuel, as wood would have been scarce on the landscape.

Neither certain evidence of mammoth hunting nor
butchery has been found at Vogelherd but mammoth as a
source of food cannot be ruled out. Crania might have
been an important source of nutrition for human groups
in addition to their utilitarian use. Consumption of fai-
rich cranial tissues from medium-sized ungulates has
been discussed for modern hunter-gatherer groups
(Binford 1978, 1984; O’Connell et al. 1988) and
proposed for Neandertals as well (Stiner 1994). Reports
of modern elephant butchery (Crader 1983; Fisher 1992,
1993) note that crania are usually not transported or
extensively butchered, but the number of mammoth
crania at Vogelherd requires exploration of possible
reasons of their frequency, including their utilization as a
nutritional source. Limb portions, also present in the
Vogelherd assemblage, would have been a rich source of
meat.

There is no question that mammoths were used
extensively for other purposes by Upper Palaeolithic
groups in the Swabian Jura. The most elegant examples
are the small ivory figurines depicting animals
(mammoth, horse, lion, bear, bovid) and anthropomorphs
from Vogelherd (Aurignacian), Geissenklosterle
(Aurignacian, Gravettian), Hohlenstein-Stadel
(Aurignacian), and Hohle Fels (Gravettian). Ivory was
also used to fashion ornaments, tools, and other objects,
while mammoth ribs and long bone flakes served as raw
materials for bone points and various tools. Vogelherd is
the only regional cave that contained a pile of mammoth
remains and vast amounts of bone and complete molars,
which possibly reflect a special use for the material. The
significantly larger mammoth assemblage at Vogelherd is
just one aspect of an exceptionally rich Aurignacian
deposit that points to an intensive use of this cave. The
Vogelherd mammoths also suggest that fluctuating
environmental conditions could have influenced the
location and number of mammoths in the local area,
provided natural death sites to collect bone, possibilities
for opportunistic hunting by Aurignacian groups, or both.
Mammoths are represented in various amounts and forms
in the Swabian Jura cave sites and in turn provide insight
into several aspects of Upper Palaeolithic life in the
region.

CONCLUSIONS

Vogelherd cave offers a unique opportunity to evaluate
the role of woolly rhinoceros and woolly mammoth in
Palaeolithic economies with its large sample of both
megaherbivores preserved in the Middle Palaeolithic and
Aurignacian deposits. Taphonomic analysis of the
rhinoceros and mammoth assemblages indicates that a
combination of factors were involved in their acquisition
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and transport and that the role of these taxa in the
economies of hominid occupants of the cave is not
always clear.

Two important questions are raised by these data: 1) why
are rhinoceros and mammoth so much more frequent at
Vogelherd (especially in the Aurignacian) than at other
Swabian Jura sites? and 2) despite their abundance, why
is the role of thinoceros and mammoth in the Palaeolithic
economies at Vogelherd much less clear than other well-
represented taxa in the assemblages, such as horse and
reindeer? To address the first question, the frequency of
these taxa might say more about the life histories of the
species and paleoecology of the local area than any
decisions of human groups, for example periods of higher
populations concentrated locally as the result of favorable
or unfavorable environmental conditions. This issue is
being explored further in the ongoing analysis of the
Vogelherd archaeofauna. The mammoth bone pile also
points to specific use(s) of the large skeletal elements that
could have been related to a number of economic
decisions. Excluding the bone pile, the amount of time in
which the other mammoth bone or rhinoceros bone was
introduced to the cave is not clear and therefore the
numbers of these taxa might be in part slightly inflated
due to time-averaging. Taphonomic analysis suggests
that the rhinoceros and mammoth in this deposit were not
always human prey but instead reflect a combination of
occasional, opportunistic procurement, collecting of bone
on the landscape, and contributions of large carnivores,
all of which most likely transpired over time. If some of
the animals were indeed human prey, the lack of
anthropogenic modifications might be due to several
factors, including weathering of bone surfaces and
minimal (if any) butchering of carcasses. Spongy
thinoceros and mammioth long bones were probably not
worth exploiting for within-bone nutrients, unlike horse
and reindeer long bones. In addition, if these
megaherbivores were subsistence species, it appears that
this was an occasional occurrence at best and were
supplemental to more abundant prey such as horse and
reindeer. Overall, the Vogelherd data suggest that woolly
rthinoceros and woolly mammoth present research
challenges unique to their ecology, behavior, and body
size but they also raise many intriguing questions about
the role of these animals at Vogelherd, especially during
the Aurignacian, and the place of the site in the regional
settlement system.
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