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article info abstract

Keywords: While bears (Ursidae) are well represented in Western Europe and the Caucasus during the Pleistocene,
Brown bear bear remains from this period are rare in Southwest Asia. Only a limited number of sites, both natural
Ursus arctos and archaeological, have yielded evidence of brown bear (Ursus arctos Linnaeus, 1758). Skeletal remains
Skeletal representation for this species are often represented by a limited number of elements. The discovery of 192 remains
Ageing identified as brown bear in Wezmeh Cave (Kermanshah Province, Iran) is exceptional. This paper presents

Biometry

. a detailed description of the Wezmeh osteological assemblage, which confirms that U. arctos was already
Zagros Mountain

present in Zagros during the Upper Pleistocene.

résumé

Mots clés : Si les ours (Ursidae) sont bien représentés en Europe occidentale, y compris dans le Caucase, pendant
Ours brun le Pléistocene, ils sont plus rares en Asie du Sud-Ouest. Seul un nombre limité de sites naturels ou
Ursus arctos archéologiques ont livré des ossements d'ours brun (Ursus arctos Linnaeus, 1758) et généralement les

Représentation  squelettique
Profil de mortalité

Biométrie

Montagnes du Zagros

restes squelettiques de cette espéce sont souvent représentés par peu de spécimens. La découverte de
192 restes identifiés comme appartenant ades ours bruns dans la grotte de Wezmeh (province de Kerman-
shah, Iran) constitue une exception. Cet article a pour but de décrire en détail cet assemblage ostéologique
qui confirme la présence déja d'Ursus arctos au Pléistocéne supérieur dans le Zagros.

1. Introduction smaller than the nominate U. arctos arctos, is native to Southwest
Asia and is found in Turkmenistan, Iran, Iraq and Turkey. It is extinct

The brown bear (Ursus arctos Linnaeus, 1758) is a terrestrial in Palestine and more recently, in Syria, although a few Syrian
mammal species with a very broad geographic distribution across brown bears still exist along the border between Lebanon and Syria
Europe, Asia and North America. The Syrian brown bear subspecies (e.g. Hatt, 1959; Heptner and Naumov, 1998; Masseti, 2009 ). The
(Ursus arctos syriacus Hemprich and Ehrenberg, 1928), which is Iranian brown bear is found in the present day in the north and

west of Iran, primarily in the Zagros Mountains from the Azer-
baijan border to the Shiraz region in Fars, and also in the Alborz
Mountains from Astara to eastern Golestan. Generally found in the

® Corresponding author. mountainous areas throughout its home range, the Syrian brown
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mashkour@mnhn.fr (M. Mashkour), fbiglari@gmail.com  (F. Biglari), high elevation forests (e.g. Lay, 1967; Etemad, 1985; Ziaie, 2008;
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The majority of the Pleistocene sites in Southwest Asia that
contain ursid bones are located along the Levantine coast from
northern Palestine to the Lebanese mountains (Table 1; Fig. 1). The
earliest evidence of bear was found in the Lower Pleistocene site
of Ubeidiya in the Jordan valley where 13 remains of Ursus etruscus
(Cuvier, 1823) were recovered (Martinez-Navarro et al,, 2009 ). The
only sites during the Middle Pleistocene with the presence of ursid
remains are Cave Bear in the Upper Galilee (Tchernov and Tsoukala,
1997 ) and Darband Cave in the Alborz (Biglari and Shidrang, 2006;

Table 1

List of Pleistocene ursid remains from Southwestern Asia (not exhaustive).

Biglari et al, 2007 ). These comprise large assemblages of teeth
and bones identified as Ursus deningeri (von Reichenau, 1904)
(Argant unpublished report; interested readers may refer in partic-
ular to Argant and Philippe (2002) for an overview of the complex

phylogeny of Plio-Pleistocene  Eurasian Ursidae). Finally, during
the Upper Pleistocene only U. arctos has been identified, from
remains found in Mount Carmel, in northern Levant/Galilee, in the
Lebanon Mount (e.g. Kurtén, 1965; Hooijer, 1961; Garrard, 1980 )

and in Northwest Syria (Griggo, 2004 ). In the Zagros Mountains

Liste des restes d'ours du Pléistocene du Proche et du Moyen-Orient

(liste non exhaustive).

Site (Level) Country Species Age/Culture NISP (MNI) Reference
Antelias Lebanon Ursus arctos Upper Palaeolithic Not counted Garrard, 1980
Amud (B2) Israel Ursus sp. Upper Pleistocene/Middle  Palaeolithic 1 Rabinovich and Hovers, 2004
Abri Bezez (B) Lebanon Ursus arctos Upper Pleistocene/Middle  Palaeolithic 3 Garrard, 1983
Abri Zumoffen (9-3) Lebanon Ursus arctos Middle Palaeolithic 3 Garrard, 1983
Abri Zumoffen (21-11) Lebanon Ursus arctos Middle Palaeolithic 1 Garrard, 1983
Azokh cave Nagorno-Karabakh Ursus spelaeus Late Pleistocene 265 (8) Van der Made et al.,, 2016
Bear's cave Israel Ursus deningeri Middle Pleistocene (Early Toringian) 63 Tchernov and Tsoukala, 1997
Darband cave Iran Ursus deningeri Middle Pleistocene 62 Biglari et al.,, 2007
Dederiyeh Syria Ursus arctos Middle Palaeolithic 1 Griggo, 2004
El-Wad (B-C) Israel Ursus arctos Upper Palaeolithic-Epipalaeolithic Not counted Garrard, 1980
Emirkaya (2) Turkey Ursus deningeri Middle Pleistocene Not counted Sen et al., 1991
Hayonim Israel Ursus arctos Upper Paleolithic/Mousterian-Kebaran 2 Stiner, 2006
Hovk-1 Armenia Ursus spelaeus Upper Pleistocene 186 (12) Bar-Oz et al, 2012
Karain (E) Turkey Ursus sp. Upper Pleistocene/Middle  Palaeolithic 73 Otte et al, 1998
Kebara Israel Ursus arctos Upper Pleistocene/Middle  Palaeolithic 2 Dayan, 1994
Kéoué Lebanon Ursus arctos Upper Pleistocene/Middle  Palaeolithic Not counted Garrard, 1980
Ksar Akil Lebanon Ursus arctos Upper Pleistocene/Middle  Palaeolithic Not  counted Hooijer, 1961
Maslouk Lebanon Ursus arctos Upper Pleistocene/Middle  Palaeolithic 1 Monchot and Gauthier, unpublished
Nahr Ibrahim Lebanon Ursus arctos Upper Pleistocene/Middle  Palaeolithic 31 Monchot and Gauthier, unpublished
Nahr el Joz Lebanon Ursus arctos Middle Palaeolithic Not counted Garrard, 1980
Ras-El-Keb Lebanon Ursus arctos Middle Palaeolithic 49 (11) Garrard, 1998
Shanidar Iraq Ursus arctos Upper Pleistocene/Middle  Palaeolithic 5(3) Evins, 1982
Tabun Israel Ursus arctos Midldle/Early  Upper Palaeolithic Not counted Garrard, 1980
Ubeidiya Israel Ursus etruscus Early Pleistocene 13 Martinez-Navarro et al.,, 2009
Wezmeh Iran Ursus arctos Upper Pleistocene 192 (8) Mashkour et al,, 2009 (this study)
Zuttiyeh Israel Ursus arctos Acheulo-Yabrudian ~ complex (3/4) Bate, 1927
Yarimburgaz Turkey U arctos/deningeri Middle Pleistocene 3920 Stiner et al,, 1998
NISP: number of identified specimens; MNI: minimum number of individuals/ NISP : nombre de restes déterminés ; MNI : nombre minimum d‘individus .

Fig. 1.

Carte des principaux

Map of the main Pleistocene Ursid sites of Southwest Asia (not exhaustive).

sitesaursidés

du Pléistocéne en Asie du Sud-Ouest

(liste non exhaustive).
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Fig. 2. A. General view of the narrow valley at the Qazivand Mountain where the Wezmeh Cave is located. The site is indicated by an arrow. B. Location of Wezmeh cave and

map of the site with bone assemblage location (after Abdi et al, 2002 ).

A. Vue générale de I'étroite vallée de la montagne Qazivand avec localisation de la grotte Wezmeh (indiquée par une fleche). B. Localisation de la grotte Wezmeh et carte du

site avec I'emplacement de I'assemblage osseux (d'aprés Abdi et al, 2002 ).

the brown bear has only been identified in Shanidar (Evins, 1982 ),
although a bear tooth was also collected on the surface of the Mar
Koulian cave, an Upper Pleistocene/Holocene  site near Rawansar
(Biglari and Taheri, 2000 ). To date, no remains of cave bear (Ursus
spelaeus Rosenmiiller, 1794) have been described in Southwest
Asia. Although common in the Caucasus (e.g. Baryshnikov, 1998;
Bar-Oz et al, 2012; Van der Made et al, 2016 ), it seems that this
species never reached the Zagros-Taurus and Alborz mountain
ranges.

Several recent studies have investigated the phylogeny of the
Syrian brown bear (Murtskhvaladze et al, 2010; Calvignac et al.,
2009 ). A genetic study on mitochondrial DNA shows that all brown
bears occurring in the Caucasus appear to be monophyletic, and
are a subspecies of the Eurasian brown bear (U. arctos arctos)
(Murtskhvaladze et al,, 2010; Lortkipanidze, 2010 ). However, the
taxonomic status of the species in this region remains unclear and
its distribution and our understanding of its evolution during the
Pleistocene in this part of the world remains fragmentary. The

discovery of 192 brown bear bones in Wezmeh cave in the Zagros
Mountains is therefore an important contribution to the history of
this taxon in Southwest Asia.

2. Wezmeh Cave

This site was discovered in 1999 during an archaeological sur-
vey under the direction of Kamyar Abdi in the area of Islamabad-e
Gharb (Province of Kermanshah, Iran), a region with numerous
Palaeolithic sites (Smith, 1986 ). The cave is located about 10 km
southeast of the city of Islamabad-e Gharb and 3.5 km northeast of
the village of Tajar-e Akbar. The cave is at an elevation of 1,430 m
a.s.l, approximately 100 m lower than the summit of the Qazivand
Mountains, and about 60 m above the valley floor on a steep slope
with a 36% dip. The cavity is almost horizontal, formed between
geological layers of karstic limestone. Its entrance faces north and is
2 m wide and 1.20 m high. The cave is about 27 m long and about 45
m?2 (Fig. 2, Abdi et al,, 2002 ). The cave was looted during the 1990s,



resulting in piles of disturbed deposits in front of the cave entrance
above the steep slope. After a careful inspection of the site, geoar-
chaeological studies indicate that the disturbed sediments came
from the rear of the cave where sedimentation reaches a maximum
of 3 m deep. These disturbed deposits on the exterior slope yielded
an abundant faunal assemblage in excellent preservation, particu-
larly rich in carnivoran and ungulate remains. An initial faunal list
was established, and notably all of the carnivore families known
to be present during the Upper Pleistocene in Southwest Asia are
present in the Wezmeh assemblage: Hyaenidae (spotted hyena),
Canidae (wolf and red fox), Felidae (lion, leopard, lynx/caracal and
wild cat), Mustelidae (badger, stone marten and polecat), Herpesti-
dae (mongoose) and of course Ursidae (brown bear). This last taxon
represents 11.1% of the total NISP (carnivore and ungulate) and
13.9% of the carnivore remains found in Wezmeh site (Table 2). The
first series of palaeontological and taphonomical studies suggest an
Upper Pleistocene origin for this assemblage, with a similar skele-
tal element profile to the Middle Palaeolithic assemblages from the
southern Levantine (Mashkour et al., 2009 ).

Due to the disturbed context of this assemblage, and to
the notable diversity of the mammalian species present, it was
extremely important to run a direct dating analysis on the prin-
cipal species present in the cave. Several bones were selected
from the carnivore and herbivore remains, including bear, spotted
hyena and wild boar. A series of U/Th dates (CNRS, Gif-sur-Yvette)
were performed on tooth enamel, providing ages of 63.1 + 12.6
and 673 + 11.8 Kya for the brown bear, 144 + 1.3, 234 + 4.9 and
26.6 = 9.4 Kya for the spotted hyena and finally 13.8 + 3.4 Kya
for the wild boar (Mashkour et al, 2009 : tab. 2). The oldest
occupation of the cave may therefore be dated to the Late Pleis-
tocene. Three hyena coprolites were dated by the AMS radiocarbon
method, producing calibrated 14 C ages of 19228 + 352 cal BP and
12744 + 370 cal BP, as well as a Holocene date of 405 + 59 cal BP
(Djamali et al., 2011). Several fragmented human bones and teeth
were discovered in the cave among the faunal remains, includ-
ing the Neanderthal premolar “Wezmeh 1" (Trinkaus et al., 2008;
Zanolli et al, 2019 ). One of the human remains was dated to the
early Neolithic, around 9300 cal BP (Broushaki et al, 2016 ). No

Table 2

Species distributions  of large mammals in NISP (Number of Identified Specimens)
and MNI (Minimum Number of Individuals) for Wezmeh cave.

Liste des grands mammiféres en NISP (nombre de spécimens identifiés) et MNI
(nombre minimal d'individus) pour la grotte de Wezmeh.

NISP %NISP MNI

Carnivora
Crocuta crocuta spelaea Spotted Hyena 437 252 10
Ursus arctos Brown Bear 192 1.1 8
Panthera leo Lion 16 0.9 2
Panthera pardus Leopard 2 0.1 1
Caracal/Lynx/Felis  chaus Caracal/Lynx/Jungle  cat 4 0.2 2
Felis silvestris Wildcat 8 0.5 2
Canis lupus Wolf 176 10.1 6
Vulpes vulpes Red Fox 492 284 19
Meles meles Badger 42 24 7
Mustela putorius Polecat 7 0.4 2
Martes martes (foina?) Stone marten 2 0.1 1
Herpestes sp. Mongoose 5 0.3 3

Perissodactyla
Dicerorhinus Rhinoceros 2 0.1 1
Equus caballus Horse 1 0.1 1
Hemionus/E. asinus Hemione/Donkey 4 0.2 1

Artiodactyla
Bos primigenius Aurochs 13 0.8 2
Sus scrofa Wild boar 97 5.6 4
Cervus elaphus Red deer 59 34 3
Gazella sp. Gazelle 17 1.0 1
Ovis orientalis Mouflon 127 73 6
Capra aegagrus Wild goat 31 1.8 2

evidence of human activity (e.g. industry,
traces) was observed.

burned bone, cutting

3. The brown bear assemblage

The species identification of brown bear (Ursus arctos) ver-
sus cave bear (Ursus spelaeus and Ursus deningeri) was based on
the shape (morphology and size) of certain skeletal elements (e.g.
Kurtén, 1955; Stiner, 1998; Stiner et al, 1998; Petronio et al., 2003;
Schweizer, 1999, 2005 ). All the bones (N =192) present at Wezmeh
cave undoubtedly belong to the brown bear (Figs. 3-5).

3.1. The bear bone conservation

The surfaces of the bones are in an excellent state of preser-
vation; in most cases they are smooth without cracks or fissures,
characteristic  of unweathered bones. Nevertheless, some pieces
(n =9) present very limited surface weathering with a cracking par-
allel to the fibre structure (longitudinal) (Todisco and Monchot,
2008 : Tab. 2). While the small bones are complete or almost com-
plete, the long bones exhibit recent fragmentation related to the
looting activities or post-depositional processes. The fracture char-
acteristics of the long bones clearly indicate a complete shaft
circumference, a transverse fracture outline and a smooth fracture
edge. All these criteria suggest that these long bones were broken
when they were dry, ie. an indication of post-depositional  break-
age (Villa and Mahieu, 1991). Finally, the bone surfaces show some
traces of manganese (n =3), concretions (n =3) and carnivore tooth
pits (n =3).

3.2. The distribution of skeletal elements

Among skeletal elements there is a dominant presence of
isolated teeth (20.8%) and extremity elements (45.8%) including
carpal, tarsal, phalanxes and metapodial; trunk elements, i.e. verte-
brae and ribs, contribute a smaller percentage (16.7%) (Table 3,
Fig. 6). The long bones are never complete and are very fragmented.
Humerus elements are represented by two distal and one proxi-
mal fragment, tibia by one distal fragment, femur by four proximal
and four distal fragments, the ulna by four proximal and one dis-
tal fragments, and the radius by three shafts, one distal and one
proximal fragments. There is no marked predominance of a single
anatomical region or module (e.g. forelimb vs hindlimb) or in bone
laterality (x2 = 19.09; df =22; p=0.639), which excludes any selec-
tive transport (i.e. anthropogenic, carnivore, hydraulic) of brown
bear bones within the cave (cf. Quiles, 2003 ). This type of assem-
blage, which consists primarily of isolated teeth and extremities
of the appendicular skeleton (i.e. carpal, tarsal, metapodial and
phalanges), is found in many caves or dens of Ursus denigeri (e.g.
Chéteau, Scharzfeld, Westbury, Vertesszollos I, Fosse et al., 2002 :
Fig. 3) and Ursus spelaeus (e.g. Ekain, Azé 1-3, Divje Babe, Fosse
et al,, 2002 : Fig. 4) in Europe and in the Caucasus (Hovk-1 cave, Bar-
Oz et al, 2012). This type of skeletal representation is also found
in the Mesolithic rock shelter of Kostias Klde in the Republic of
Georgia where brown bears have been hunted by humans (Bar-Oz
et al,, 2009 ), highlighting the differential survivorship of different
skeletal elements.

4. Thanatocoenosis  structure and mortality profile

Two main methods were utilised in order to estimate the age
at the time of death. The first method through the estimation of
the stage of tooth eruption, and by analysing dental wear. Follow-
ing sequential eruption, teeth become progressively more worn

and distinctive wear patterns are formed on the different enamel
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Fig. 3. Teeth of Ursus arctos from Wemezh cave. Left upper P4 (WZ 109, 1-2 =lingual view; 3 =occlusal view); right upper M1 (WZ 104, 4 =lingual view; 5 =occlusal view);
right upper M2 (WZ 101, 6 =lingual view; 7 =vestibular view; 8 =occlusal view); left upper canine (WZ 111, 9 =lingual view; 10-11 =buccal view); right lower M3 (WZ 1598,
12-14 =occlusal view; 13-15 =vestibular view); lower M2 right (WZ 1594, 16-18 =occlusal view; 17-19 =vestibular view).

Dents d'Ursus arctosde la grotte de Wemezh. P4 supérieure gauche (WZ 109, 1-2 =vue linguale ; 3 =vue occlusale) ; M1 supérieure droite (WZ 104, 4 =vue linguale ; 5=vue
occlusale) ; M2 supérieure droite (WZ 101, 6 =vue linguale ; 7 =vue vestibulaire ; 8 =vue occlusale) ; canine supérieure gauche (WZ 111, 9 =vue linguale ; 10-11 =vue

vestibulaire) ; M3 inférieure droite (WZ 1598, 12-14 =vue occlusale ; 13-15 =vue vestibulaire) ; M2 inférieure droite (WZ 1594, 16-18 =vue occlusale ; 17-19 =vue
vestibulaire).

facets. According to the work of Quiles (2003, 2004) , age estima- age-classes have unfortunately not yet been calibrated with real
tion is correlated to nine age groups (see a description of each age ages known for present day brown bear. The second method is
group in Quiles, 2004 : tab. 5): infantile, juvenile, sub-adult 1, sub- based on the epiphyseal fusion (Weinstock, 2009 ), and is less reli-
adult 2, adult 1, adult 2, adult 3, old adult and very adult. These able as a result of the various taphonomical processes that affect
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Fig. 4. Post-cranial elements of Ursus arctos from Wemezh cave. Right proximal radius (WZ 465, 1 =posterior view, 2 =proximal view); Right distal radius (WZ 466, 3 =posterior

view, 4 =anterior view); right proximal ulna (WZ 471, 5=lateral view); left proximal

femur (WZ 1560, 6 =anterior view, 7 =posterior view); left distal femur (WZ 459,

8 =posterior view); left distal femur (WZ 460, 9 =posterior view); left calcaneus (WZ 456, 10-12 =anterior view, 11-13 =posterior view).
Eléments post-craniens d'Ursus arctosde la grotte de Wemezh. Radius proximal droit (WZ 465, 1 =vue postérieure ; 2=vue proximale) ; radius distal droit (WZ 466, 3 =vue
postérieure, 4 =vue antérieure) ; ulna proximale droite (WZ 471, 5=vue latérale) ; fémur proximal gauche (WZ 1560, 6 =vue antérieure, 7 =vue postérieure) ; fémur distal

gauche (WZ 459, 8 =vue postérieure) ; fémur distal gauche (WZ 460, 9 =vue postérieure)

skeletal remains, especially those of immature individuals and the
types of skeletal elements with a high marrow and spongiosa con-
tent. Only four imprecise age-classes may be defined with the
appendicular epiphyseal fusion method: foetus or newborn, juve-
nile, sub-adult and adult.

Thus, based on 40 identifiable teeth found at Wezmeh, 29 teeth
(12 lower and 17 upper teeth) were assigned an age group, and
when combined with tooth type a minimum of eight individuals
were identified: one juvenile, three sub-adults and four adults
(Table 4). The only unfused bones present in the brown bear assem-
blage are one distal metapodial (an element which fuses around 4-5
years) and one proximal phalanx (which fuse around 2-3 years).
This confirms the absence of young and old bears from the assem-
blage.

; calcanéum gauche (WZ 456, 10-12 =vue antérieure, 11-13 =vue postérieure).

5. Osteometry: The Wezmeh brown bear

The Wezmeh brown bear metrical analysis is presented in
Table 5 for the teeth and Tables 6-9 for the post-cranial material.
The measurements were taken following the procedures outlined
by Schweizer (1999) . The tooth dimensions of U. arctos from the
Wezmeh cave were compared with those from other Southwest
Asian sites, and the post-cephalic dimensions were compared
with material from various European assemblages. However, due
to the small sample size and to the lack of published data on
brown bears, the dimensions of the Wezmeh brown bear bones
appear to fall within the size range of both present day and
fossilised European brown bears (Altuna, 1973; Ballesio, 1983).
For example, if we calculate the ratio of the length of the first



(1011}

#325, #324, #1930,
L. MC-II R. MC-III L. MC-IV
I 6 I 7 8 )
#323, #327,
L. MC-V R. MT-1 ° Sam
Im ]11 12 13 ! 14)15
#326, #1932, #328,
L. MT-II R. MT-III R. MT-IV

Fig. 5. Metacarpals (MC) and metatarsals (MT) of Ursus arctos from Wemezh cave: left MC Il (WZ 325, 1 =lateral view; 2=medial view), right MC Ill (WZ 324, 3 =medial view.
4 =lateral view), left MC IV (WZ 1930, 5=lateral view; 6 =medial view), left MC V (WZ 323, 7 =lateral view, 8 =medial view); right MT | (WZ 327, 8 =medial view, 9 =lateral
view); left MT Il (WZ 326, 10 =lateral view, 11 =medial view); right MT Il (WZ 1932, 13 =lateral view, 14 =medial view), right MT IV (WZ 328, 15 =medial view, 16 =lateral
view).

Métacarpiens (MC) et métatarsiens (MT) d'Ursus arctosde la grotte de Wemezh : MC Il gauche (WZ 325, 1=vue latérale, 2=vue médiale) ; MC Il droit (WZ 324, 3 =vue
médiale, 4 =vue latérale), MC IV gauche (WZ 1930, 5=vue latérale, 6 =vue médiale) ; MC V gauche (WZ 323, 7 =vue latérale, 8 =vue médiane) ; MT | droite (WZ 327, 8 =vue
médiale, 9=vue latérale) ; MT Il gauche (WZ 326, 10 =vue latérale, 11 =vue médiale) ; MT Ill droite (WZ 1932, 13 =vue latérale, 14 =vue médiale) ; MT IV droit (WZ 328,
15 =vue médiale, 16 =vue latérale).

metatarsal as a percentage of the length of the fifth, we obtain teeth (Fig. 7) of the Wezmeh specimens are larger than those of
72.3% for the Wezmeh material. This index ranges between 71.1% the present day Syrian brown bear (U. a. syriacus ) and are sim-
and 74.2% for Ursus arctos, and between 623% and 66.9% for ilar to those found at Middle Palaeolithic sites such as Ksar'Akil

Ursus spelaeus and Ursus deningeri (Ballesio, 1983 : Tab. 19). The or Tabun C, which are prehistoric sites with later dates than



Table 3
Census of brown bear (Ursus arctos) remains on Wezmeh cave in number of identi-
fied specimens (NISP) and in minimum number of individual of combination (MNIc)/

nventaires des restes d'ours brun(Ursus arctos)de la grotte de Wezmeh en nombre

de spécimens identifiés (NISP) et en nombre minimal d'individu de combinaison

(MNIc).
Skeletal element NISP %NISP MNIc

Left Right Ind/Imp Total

Mandible - 1 - 1 0.52 1
Upper isolated teeth 8 9 1 18 9.38 5
Lower isolated teeth 13 8 1 22 11.46 8
Thoracic vertebra - - 13 13 6.77 -
Lumbar vertebra - - 1 1 0.52
Rib - - 17 17 8.85
Sternebra - - 1 1 0.52 1
Humerus 1 2 - 3 1.56 2 (D)
Radius 1 2 2 5 260 3 (SH)
Ulna 1 4 5 2.60 3(P)
Carpal 3 - 1 4 2.08 2
Metacarpal I 2 1 - 3 1.56 2
Metacarpal Il 1 2 - 3 1.56 2
Metacarpal IV 2 1 - 3 1.56 2
Metacarpal V 2 1 - 3 1.56 2
Pelvis 3 3 - 6 3.12 3
Femur 4 4 - 8 417 3
Patella 1 - - 1 0.52 1
Tibia - - 1 0.52 1 (SH)
Fibula 2 - - 2 1.04 2 (D)
Tarsal 4 5 2 1 573 2
Metatarsal | 1 1 2 1.04 1
Metatarsal Il 1 1 - 2 1.04 1
Metatarsal I - 2 - 2 1.04 2
Metatarsal IV 1 3 - 4 2.08 3
Metatarsal V - 2 - 2 1.04 2
Metapodial - 1 6 7 3.65 -
Phalange | - - 22 22 11.46
Phalange I - - 9 9 4.69
Phalange Il - - n n 573 -
TOTAL 51 54 87 192 100 8

SH: diaphysis; D: distal extremity; P: proximal extremity/ SH :diaphyse ; D : extrémité

distale ; P : extrémité proximale .

the Acheuleo-Yabrudian
1997 ).

Like other ursids, the brown bear displays astrong sexual dimor-
phism, which is particularly notable in the transverse diameter
of the canines (Koby, 1949; Kurtén, 1955 ). However the overlap

site of Zuttiyeh (Tchernov and Tsoukala,

==

| EX3ANS
I 4-6%NIsP
[ 13%Nisp

Fig. 6. Anatomical distribution

Profil anatomique de I'ours brun de Wezmehétablie

of Wezmeh brown bear remains established as %of the number of identified specimens
identifiés  (NISP).

Table 4
Minimum number of individuals according to the 9 classes of age.

Nombre minimum d'individus selon les 9 classes d'age.

| Juv SA1 SA2 Al A2 A3 OA VOA Total
Lower teeth 0 1 1 1 1 1 0 0 0 5
Upper teeth 0 1 2 1 2 1 1 0 0 8
Total (MNIc) 0 1 2 1 2 1 1 0 0 8

I: infantile; Juv: juvenile; SA1: sub-adult 1; SA2: sub-adult 2; A1: adult 1; A2: adult
2; A3: adult 3; OA: old adult; VOA: very adult/ | : infantile ; Juv : juvénile ; SA1 : sub-
adulte 1; SA2 : sub-adulte 2; A1 :adulte 1; A2 : adulte 2 ; A3 : adulte 3 ; OA : adulte
agé ; VOA : adulte tres agé.

between the two sexes is such that it is impossible to separate
them only from univariate and bivariate diagrams (Kurtén, 1955;
Schweizer, 2004 ). It is therefore preferable to use more reliable sta-
tistical methods, such as mixture analysis (Quiles and Monchot,
2004; Quiles et al,, 2005 ). However the small sample size and the
general lack of data on sexual dimorphism in brown bears also pre-
vents the types of analyses that are necessary in order to distinguish
male and female remains.

6. Discussion
6.1. Structure of the Wezmeh bear population

The mortality profile indicates that sub-adult and adult males
appear to have preferentially occupied the cave. The absence of
very young juveniles may be explained by the fact that they do not
hibernate and are exclusively nursed by their mother (Nelson et al.,
1983 ). In addition, they are probably underrepresented because of
the fragility of the tooth buds and bone remains, which are sub-
ject to extensive destruction, exacerbated by the absence of sieving
during the excavation. The sub-adult period, which includes the
first two hibernations, is critical to individual survival. Foraging
by themselves, and still physically immature and inexperienced,
young adults have the greatest probability of dying during hiber-
nation (McLoughlin et al, 2003 ). An abundance of young adult
remains is found for instance on the sites of Fate, Basura, Hor-
tus and Arbreda (Quiles, 2003 ). The presence of adult 1 remains
in the Wezmeh assemblage, mostly males (e.g. Badalucco), s
especially as the dominant older

probably due to these factors,

(NISP).

en %du nombre de spécimens



Table 5
Tooth measurements of Ursus arctos from Wezmeh cave.
Mesures des dents d'Ursus arctos de la grotte de Wezmeh.

L B Bpost HC Wear stage
Wz 101 Upper M2 357 19.4 15.8 8.1 4
WZ 100 Upper M2 39.2 211 16.8 9.1 4
WZ 102 Upper M2 382 20.7 - 85 5
Bant
WZ 104 Upper M1 246 171 16.7 9.0 6
Wz 109 Upper P4 15.0 116 7.7 4
WZ 1596 Upper P4 16.2 123 83 4
Wz 1597 Upper P4 15.5 1.2 9.0 2
Wz 116 Upper 13 9.3 10.2 - 4
Wz 119 Upper 13 9.8 12,5 33 5
Wz 118 Upper 13 104 131 79 4
WZ 120 Upper 13 1.6 13.1 33 6
WZ 1592 Upper 13 1.2 129 3.0 6
WZ 125 Upper 11 7.0 8.1 8.1 3
B DT rac
Wz 110 Upper C 171 21 - 2
wz 111 Upper C 163 19.1 - 3
L Bpost Bant
Wz 108 Lower M2 237 14.4 13.9 8.0 5
Wz 105 Lower M2 26.6 17.0 15.7 75 4
WZ 1594 Lower M2 247 15.1 144 9.3 4
L B Bpost
Wz 102 Lower M3 224 16.0 - 5.7 3
WZ 106 Lower M3 20.7 15.7 - 8.7 4
Wz 107 Lower M3 224 16.0 - 5.7 3
WZ 1598 Lower M3 217 16.0 - 6.5 3
WzZ 113 Lower M1 - - 13.9 - 5
Wz 82 Lower P4 14.2 7.3 - 73 3
WZ 1589 Lower P4 13.9 7.1 - 7.1 3
WZ 126 Lower 12 6.6 9.3 - 4.7 3
WzZ 124 Lower 12 6.8 9.5 - 29 5
WZ 1591 Lower 13 8.6 9.7 - 6.2 5

All measurements are in mm. L: Antero-posterior length near the base of the crown;
B: transversal breadth near the base of the crown; HC: height of the crown; Bant:
anterior transversal breadth near the base of the crown; Bpost: posterior transversal

breadth near the base of the crown/ Toutes les mesures sont en mm. L: longueur antéro-
postérieure a la base de la couronne ; B : largeur transversale a la base de la couronne ;
HC : hauteur de la couronne ; Bant : largeur transversale antérieure a la base de la
couronne ; Bpost : largeur transversale postérieure a la base de la couronne .

males exert a social pressure that results in restricted access to
food resources (Stokes et al., 1981; Nelson et al., 1983 ). Adult 1
males are also typically forced to live in less favourable environ-
ments (see the dispersion of sub-adult males, McLellan and Hovey,
2001 ), as dominant males already occupy the highest quality
territories.

Furthermore, it's interesting to note that bear MNI based on
teeth is about twice the MNI based on post-cranial bone elements
(3 to 8), emphasizing the dramatic loss of bone material in situ
in Wezmeh Cave. Relatively speaking, the bones from Wezmeh
Cave are in good condition, and the conditions for fossilisation
appear to be favorable; the lack of certain skeletal parts there-
fore cannot be readily explained. The cavity has been used by
many carnivores, including the spotted hyena (Crocuta crocuta
spelaea Goldfuss, 1823), which has the reputation of bone crusher
(Monchot, 2008 ). We may suppose that some of the bear bones
were therefore consumed while the tissue was still fresh and edi-
ble. There is evidence of gnawing by carnivores on material from
the cave, suggesting that some fragile bone elements (such as those
that are thin, flat and trabecular) may have been partly or com-
pletely destroyed by biological agency soon after death (Mashkour
et al,, 2009 : 689).

Table 6

Measurements  of the calcaneus, patella, femur and radius and ulna of Ursus arctos
from Wemeh cave/

Mesures du calcanéum, de la patella, du fémur, du radius et du cubitus d'Ursus arctos
de la grotte de Wemeh.

GL DT DAP Lmanu DT facdist DAP st DDP st

WZ 456 Calcaneus 765 509 385 429 26.5 19.4 15.5
GL DT DAP DAP art. L art.
WZ 458 Patella 49.7 358 226 20.5 389
DAP DT DT troch DT fossa DAP epimed
WZ 460 Femur distal (66.2) 81 432 15.4 (50.5)
WZ 459 Femur distal 55.1 80 420 15.9 50.3
DAP col DT col Bcaput Dcaput
WZ 463 Femur proximal 21.6 339 - -
WZ 462 Femur proximal - - 49.0 48.1
WZ 1560 Femur proximal 20.5 327 42.7 41.2
DAP col DT ol
Wz 471 Ulna proximal 69.2 451
WZ 1561 Ulna proximal 63.1 -
DTd DAPd
WZ 468 Ulna distal 414 24.2
WZ 472 Fibula distal 256 15.8
WZ 1566 Fibula distal 259 16.0
WZ 466 Radius distal - 584

All measurements are in mm. GL: greatest length; DT: transversal diameter; DAP:
antero-posterior  diameter; L art: length of the articulation; DAP art.: articulation
antero-posterior  diameter; L manu: length of the manubrium ; DT facdist: transversal
diameter of the distal articulation; DAP st: antero-posterior diameter of the susten-
taculum tali; DDP st: dorso-plantar diameter of the sustentaculum tali; DT troch:
maximum  transversal diameter of the trochlea; DT fossa: maximum transversal
diameter of the fossa between the two condyles; DAP epimed: antero-posterior
diameter of the medial condyle; DAP col: antero-posterior ~diameter of the diaph-
ysis just under the proximal epiphysis; DT col: transversal diameter of the diaphysis
just under the proximal epiphysis; Bcaput: Greatest breadth of the caput femoris ;
Dcaput: greatest depth of the caput femoris; DT ol: olecranon transversal diame-
ter/ Toutes les mesures sont en mm. GL : longueur maximale ; DT : diameétre transversal ;
DAP : diamétre antéro-postérieur ; Lart. : Longueur de l'articulation ; DAP art. : diamétre
antéro-postérieur  de l'articulation ; L manu : longueur du manubrium ; DT facdiste :
diamétre transverse de l'articulation distale ; DAP st : diamétre antéro-postérieur du
sustentaculum tali ; DDP st : diamétre dorso-plantaire du sustentaculum tali ; DT troch :
diamétre transverse maximal de la trochlée ; DT fosse : diamétre transverse maxi-
mal de la fosse entre les deux condyles ; DAP epimed : diameétre antéro-postérieur du
condyle interne ; DAP col : diamétre antéro-postérieur de la diaphyse juste en dessous
de I'épiphyse proximale ; DT col : diamétre transverse de la diaphyse juste en dessous de
I'épiphyse proximale ; Bcaput : la plus grande largeur du caput femoris ; Dcaput : plus
grande profondeur du caput femoris ; DT ol : diamétre transverse de l'olécrane .

6.2. An update on the genetics of brown bears in the Southwest
Asia

The genetics of Southwest Asian bears have not yet been stud-
ied in detail despite a large number of publications (Taberlet and
Bouvet, 1992; Talbot and Shields, 1996 , Miller et al., 2006 ). Most
recently, Calvignac and colleagues have analysed samples from
Syria, Lebanon and Iran (Calvignac et al., 2009 ). The phylogenetic
reconstruction based on mtDNA has revealed a high genetic diver-
sity, with the presence of three distinct clades (Miller et al., 2006 ).
The Syrian specimens display a genetic proximity to the east-
European bears, whereas the Lebanese specimens are closer to the
west-European  bears (Talbot and Shields, 1996 ). Iranian bears form
a third unique group that for the moment cannot be grouped with
any of the others (Miller et al., 2006; Calvignac et al, 2009 ). The
history of the species in this area is therefore much more com-
plex than previously thought, and it may have involved several



Table 7

Measurements  of metacarpal (MC) and metatarsal (MT) bones from Ursus arctos
from Wezmeh cave.

Mesures des métacarpiens (MC) et métatarsiens (MT) d'Ursus arctosde la grotte de
Wezmeh.

GL Bp Dp Bdia Ddia Bd Dd
Wz 327 MT | 58.1 20.0 20.1 8.7 9.1 15.9 13.7
Wz 1937 MT | - 212 216 - - - -
WZ 326 MT 1l 68.0 13.8 232 125 838 18.6 15.1
Wz 1276 MT Il - 133 208 - - - -
WZ 1932 MTT 1l 74.2 18.1 26.8 13.8 104 183 15.8
WZ 1932 MTT 11l - 16.4 - 121 9.1 - -
WZ 330 MT IV 77.0 18.0 236 122 11.0 184 15.7
Wz 328 MT IV 68.6 - - 10.7 9.3 16.0 13.2
Wz 331 MT IV - 16.2 223 12.2 9.8 - -
WZ 1933 MT IV - 171 23.1 - - - -
WZ 1934 MT V 80.4 226 20.6 1.4 1.5 20.2 13.5
WZ 325 mC 1l 744 16.3 219 1.5 109 195 16.7
Wz 1931 MC I - 15.7 22.1 10.8 11.0 - -
WZ 324 MC il 70.6 15.7 203 10.6 9.1 18.8 15.7
WZ 1936 MC 1l - - - 1.4 10.5 204 16.8
WZ 1935 mC 1 741 - - 14.1 126 203 18.2
Wz 321 MC IV 76.9 18.2 25.0 1.7 10.7 19.2 176
WZ 1930 MC IV 749 18.5 26.0 13.0 11.8 20.8 18.7
Wz 323 MC v 79.8 23.1 256 14.1 12.0 22416.5)
Wz 322 MC vV 763 24.1 258 13.9 11.8 223 17.0
WZ1575 MC vV - 254 26.7 153 104 - -

All measurements are in mm. GL: greatest Length; Bp: breadth of the proximal end;
Dp: depth of the proximal end; Bdia: greatest breadth of the diaphysis; Dia: small-
est breadth of the diaphysis; Bd: breadth of the distal end; Dp: depth of the distal
end/ Toutes les mesures sont en mm. GL : longueur maximale ; Bp : largeur de I'extrémité
proximale ; Dp : hauteur de I'extrémité proximale ; Bdia : plus grande largeur de la dia-
physe ; Dia : plus petite largeur de la diaphyse ; Bd : largeur de I'extrémité distale ; Dp :
hauteur de l'extrémité distale .

Table 8
Measurements  of phalanx | and Il of Ursus arctos from Wezmeh cave.
Mesures des phalanges | et Il d'Ursus arctosde la grotte de Wezmeh.

GL Bp Dp Bdia Ddia Bd Dd
Wz 570 Phalanx | 357 18.1 16.2 127 7.8 14.7 10.1
WZ 563 Phalanx | 41.6 20.2 16.2 13.0 102 15.5 10.5
WZ 567 Phalanx | 384 19.4 15.9 13.0 8.6 15.4 10.0
Wz 572 Phalanx | 40.2 18.0 15.1 12.0 9.4 14.6 10.5
WZ 576 Phalanx | - - - - - 16.4 103
WZ 564 Phalanx | 36.6 18.2 15.0 124 9.5 15.4 8.6
WZ 575 Phalanx | 343 174 14.5 114 10 13.6 9.1
WZ 569 Phalanx | 421 213 17.3 13.9 89 15.7 10.7
Wz 573 Phalanx | 36.5 19.6 14.4 1.5 8.8 15.0 8.0
WZ 566 Phalanx | 374 18.1 159 126 8.6 13.9 10.0
Wz 571 Phalanx | 376 19.0 14.6 124 8.8 15.4 83
WZ 574 Phalanx | 359 16.3 12.6 104 83 14.7 9.0
WZ 568 Phalanx | 325 18.9 14.4 1.7 8.7 124 8.2
WZ 565 Phalanx | 344 15.7 13.0 104 8.1 114 8.9
WZ 1576 Phalanx | 40.0 19.0 16.2 13.0 85 16.2 10.2
Wz 1577 Phalanx | 49.3 211 17.2 146 11.2 16.3 121
WZ 1578 Phalanx | 384 19.6 17.5 135 838 15.7 10.1
WZ 1579 Phalanx | 382 18.1 16.4 127 9.6 144 10.0
WZ 1580 Phalanx | 338 19.0 13.6 11.8 83 139 8.4
WZ 1581 Phalanx | 445 19.0 15.5 143 122 16.1 1.9
WZ 1582 Phalanx | - - - 13.7 9.5 16.0 11.0
WZ 619 Phalanx Il 30.2 16.8 13.7 1.4 83 136 1.5
WZ 618 Phalanx Il 31.2 18.0 14.7 123 83 15.6 125
Wz 621 Phalanx Il 29.1 16.6 13.6 1.5 8.0 16.1 1.7
WZ 620 Phalanx Il 294 15.1 125 11.6 74 134 1.4
Wz 577 Phalanx Il - - - - - 133 1.1
WZ 1585 Phalanx Il 29.1 16.6 136 1.5 8.0 16.1 1.7
WZ 1586 Phalanx Il 294 15.1 125 11.6 74 134 1.4
WZ 1587 Phalanx Il - - - - - 133 1.1
WZ 1588 Phalanx Il 29.1 16.6 13.6 1.5 8.0 16.1 1.7

All measurements are in mm (Measurement references in Table 7)/Toutes les mesures
sont en mm (Références de mesure dans le Tableau 7).

Table 9

Measurements  of some carpal, tarsal and phalanx 3 of Ursus arctos from Wezmeh
cave.

Mesures de carpes, tarses et phalanges 3 d'Ursus arctosde la grotte de Wezmeh.

DPD DT DDP
WZ 449 Unciform 321 263 254
WzZ 1927 Capitatum 30.2 17.4 227
WZ 452 Cuneiform | 20.8 11.6 15.7
WZ 453 Cuneiform | 239 12.7 171
WZ 1168 Cuneiform | 219 11.6 16.3
WZ 1567 Cuneiform | 214 123 18.2
Wz 1456 Cuneiform Il 209 9.1 14.7
Wz 1507 Cuneiform I 24.1 19.0 133
WZ 1928 Cuneiform 1l 253 213 155
WZ 451 Trapezium 15.8 123 213
WZ 457 Trapezium 209 147 248
Wz 1921 Cuboid 38.0 275 245
GL Bp Dp Barti Darti
WZ 579 Phalanx Il 46.0 15.4 256 14.4 15.6
WZ 580 Phalanx Il - 14.5 26.3 13.0 15.0
Wz 581 Phalanx I - 137 26.0 125 14.6
WZ 582 Phalanx Il - 134 26.0 12.8 143
WZ 583 Phalanx Il 323 13.2 204 13.1 14.0
WZ 584 Phalanx Il 30.7 124 20.5 121 12.8
WZ 585 Phalanx I 29.2 11.1 200 - -
WZ 586 Phalanx Il 284 125 19.7 - -
Wz 587 Phalanx Il - 15.1 250 143 15.2
WZ 1584 Phalanx Il 31.1 11.8 21.1 11.2 13.6

All measurements are in mm. DPD: proximo-distal ~diameter; DT: transversal diam-
eter; DDP: Dorso-plantar (palmar) diameter; GL: greatest length; Bp: proximal
breadth; Dp: proximal depth; Barti: articular breadth; Darti: articular depth/ Toutes
les mesures sont en mm. DPD : diametre proximo-distal ; DT : diametre transverse ; DDP :
diametre dorso-plantaire (palmaire) ; GL: longueur maximale ; Bp : largeur proximale ;
Dp : hauteur proximale ; Barti : largeur articulaire ; Darti : profondeur articulaire .

Wezmeh may therefore have an important role in the future under-
standing of this phenomenon. A recent genetic study has indicated
that there was also a coinciding emergence of several haplotypes
(Ho et al,, 2008 ), corresponding with the oldest dates provided by
the deposits in Wezmeh. However no viable DNA samples have yet
been recovered from the Wezmeh bear remains in order to further
investigate this relationship, despite several attempts (Calvignac
et al., 2009 ).

7. Conclusions

Ursid remains from Wezmeh Cave may be identified as brown
bear, based on the metric and morphological characteristics  of
the skeletal elements present in the assemblage. The size of the
Wezmeh specimens fall within the ranges of variation of both
Upper Pleistocene and extant brown bears in Southwest Asia and
can be attributed to alocal species of brown bear (Ursus arctos ), but
cannot be conclusively identified as the Syrian brown bear (Ursus
arctos syriacus ).

In respect to the palaeogenetic research, for the time being the
absence of DNA prevents the identification of the brown bear bones
of Wezmeh to a specific haplotype. The genetic analyses on mod-
ern bears show that Iranian and Syrian bears belong to different
haplotypes. Any possible morphological markers of these genetic
differences are as of yet unidentified. Unfortunately there are no
large bone assemblages to our knowledge that are sufficiently rep-
resentative of this small-sized subspecies of brown bear in order to
provide the material to address this question. Only the re-analysis
of the Ksar Akil site in Lebanon (Hooijer, 1961 ), which contains ursid
remains that are large in size, would allow for a direct morphomet-
ric or even geometric morphometric analysis. Unfortunately, to our
knowledge this assemblage has been lost.
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Fig. 7. Comparison of length and breadth of the upper M2 and lower M3 of brown
bear (Ursus arctos) from Wezmeh Cave and specimens from southern Levantine sites
(after Mashkour et al., 2009 ).

Diagrammes  bivariés longueur par largeur (en mm) des M2 supérieures et des
M3 inférieures de l'ours brun(Ursus arctos)de la grotte de Wezmeh et de différents
spécimens provenant de sites du Levant sud (d‘aprés Mashkour et al., 2009 ).

It is unusual to find older bear remains that display such a
distinctively small size, especially across the whole sample of ele-
ments. The small dimensions of these remains strongly exclude
species identification as U. spelaeus . In addition, the dates obtained
for the bear remains are notably older than those for Crocuta crocuta
(Mashkour et al, 2009 ), despite spotted hyena becoming extinct
in this region and brown bears persisting until the present day.
However, there are only five dated samples (3 for the hyena and 2
for the bear), which may not be representative of the whole time-
range of occupation of bears and hyenas in Wezmeh (Monchot,
2008; Monchot et al, 2019 ). Based on the present material it is not

possible to fully understand the biogeographic chronology, espe-
cially when bearing in mind that very little is known of the
evolution of Pleistocene carnivore fauna in the Zagros. Despite the
lack of material, differential occupation of carnivores may have
existed in the cave over about 65,000 years.
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