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When | participated in the fMnternational Conference of ASWA, held in the sumofel998 in
Paris, | was gratified to learn that the Scientificnmittee had unanimously agreed to hold the next
meeting in Jordan. Thus, on 2 April 2000, tHelmernational Conference of the Archaeozoology of
Southwest Asia and Adjacent Areas was held fofiteetime within the region at Yarmouk Univer-
sity in Irbid, Jordan after being held on the gast occasions in Europe.

The themes of this conference were divided inte &veas including:

» Paleo-environment and biogeography

» Domestication and animal management

* Ancient subsistence economies

* Man/animal interactions in the past

» Ongoing research projects in the field and relategs

I wish to thank all those who helped make this ecgrice such a success. In particular, | would like
to express my appreciation to the Director of tistilute of Archaeology and anthropology at Yar-
mouk University Special thanks are due to his d&ney, the President of Yarmouk University, Pro-
fessor Khasawneh, who gave his full support and@ragement to the convening of this conference
at Yarmouk University and to all those who conttézlithe working papers which made the confe-
rence possible.

| also wish to thank members of the organizing cate® who worked very hard for many months in
preparing the venue for this conference.

Abdel Halim Al-Shiyab
Yarmouk University
Irbid, Jordan

Note from the editors:
The editors wish to thank Dr. L4szl6 Bartosiewioeliis excellent assistance in preparing and check-
ing the contributions to this volume.
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Participants at the"'SASWA Conference, held at theYarmouk Universityrlsid, Jordan, 2000
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MAN VERSUSCARNIVORES IN THE MIDDLE - UPPER
PALEOLITHIC OF THE SOUTHERN LEVANT

Rivka Rabinovich

Abstract

In many sites, especially in cave sites, the inf@frcarnivores can be observed, either in thegores of their actual bones
in the fossil record, or in the way they have daetathe bones, or in both. This "intercalation" offan/carnivore is quite
common,; there is evidence from the Middle Palewlitintil the beginning of the Epi-Paleolithic whtris pattern tends to
peeter out. Several essential issues regardingrozgstors were directly related to this "interéaiét meat eating, hunting
VS. scavenging, spatial organization as reflectetidarth distribution, sharing, mortuary practicessly bone tools, paleo-
pathologies and even artistic manifestations. Wéamining the environment in the time span of2€40,000 - 20,000 BP,
some of these issues will be addressed.

Résumé

Dans beaucoup de sites, spécialement dans lesegrd#t présence des carnivores peuvent étre olbsesd@t par
l'intermédiaire de leurs restes osseux, soit pardégats qu'ils ont causés aux os, ou encore les. dgar ailleurs,
I"alternance” de la présence des hommes et desveaes est relativement courante dans les grd#esgmoignages pro-
viennent du Paléolithigue moyen jusqu’au début’Bpilpaléolithique, ou elles tendent a s'’émousfdusieurs questions
fondamentales a propos de nos ancétres, sontatitent liées a cette “alternance”, a savoir : pllise@iande, chasse contre
charognage, organisation spatiale reflétée paggartition des foyers, partages, pratiques mossapremiers outils en os,
paléopathologie et méme les manifestations antistig Tout en tenant compte du milieu environnenhemite 200,000 -
20,000 BP, certaines de ces questions serontéasifi

Key Words: Middle — Upper Paleolithic, Carnivoresyvant

Mots Clés Paléolithique moyen - Paléolithique suqériCarnivores, Levant

Introduction

In our endless journey towards understanding ofdrupast, we come across many gaps, many vague
points that get blurred or become clearer with geann research methods, or scientific judgement,
and are a constant issue of debate. In spite ofatmantic view of one man/woman excavating and
telling the complete story, we have today to embmaore and more research fields in order to fill in
the gaps.

Hominids consumed high-quality animal foods bettie development of stone tools and the origin
of the genus Homo, according to stable carbon aizabf 3 million years oldustralopithecus aftri-
canus(Sponheimer-Matt and Lee-Throp 1999). The rolearhivores is observed in earlier sites in
Africa and latter on in Europe. Though beyond tbepg of this paper, it should be pointed out that
hominids and carnivores are related in connectiodispersal events (Arribas and Palmqvist 1999;
Lewis 1997; Martinez-Navarro and Palmqgvist 1999;riEun 1990, 1995).

In the Pleistocene sequence of the southern Lékiard is only scarce known evidence of bone ac-
cumulation that is not in relation to human madwsgoThis is true for the earlier parts of the Stei
cene, and definitely true for the latter parts. Saguently, the faunal record is based entirely wn h
man selected species. But, in many sites, espeaiatiave sites, the imprint of carnivores is netic
either in their presence in the fossil record,mothieir damaging of the bones, or in both. Thig€lin
calation" of human/carnivore is quite common; thisrevidence from the Middle Paleolithic until the
beginning of the Epi-Paleolithic when this pattegnds to disappear.

Several essential issues regarding our ancessanrssu lato were in direct relation to this "interca-
lation" - meat eating, hunting vs. scavenging, igbarganization as reflected by hearth distribatio
sharing, mortuary practices, early bone tools,qgéhologies and even art manifestations.

! Dept. of Evolution, Systematics and Ecology, Thebiew University of Jerusalem, Berman Building, GRam, Jerusa-
lem 91904, Israel.
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While examining the environment in the time sparcaf 200,000 - 20,000 BP, | will try to address
some of these issues.

Palaeocologicabackground

An ongoing debate concerns the magnitude of theatic changes in the Eastern Mediterranean re-
gion, their reflection in the area (ca. cold drg, ¢old wet). Studies of continental evidencesnffro
caves- speleothems and from rich organic layersmegds) might result in a finer magnitude of to
the study of the paleoenvironment. Speleothems fiiahal Soreq Cave have determined several
climatic changes between 60,000-17,000 and betd@g@00 to present (Bar-Matthewsal. 1977,
1999). The first period had four cold peaks at35,25 and 19 ky, and two warm peaks at 54 and 36
ky. The 19,000 event is considered to be the colles driest (12°C, 250 mml/y), similar conditions
prevailed during the other cold peaks (at 46, 3 2l ky). The two warm peaks at 54 and 36ky re-
flect the warmest and wettest conditions. Parheffluctuations seen in the speleothems of the Naha
Soreq Cave correlate well with global events (Batiewset al. 1999). Thus even during the
warmer stages - 107,000-100,000 and 85,000-79,008 weather was semi-arid, similar to present,
but actually with more precipitation (lbid).

Paleoanthropologicalrecord

Hominid species represented by anatomical modemmahu/AMH) and Neanderthals, are more and
more found not to be so different in their readablehaeological behavioural patterns. Two hominid
species exist, and then one continues. Althouglomtdjanges occur in the latter's behaviour, itds n
easy to follow them (Hovers 1998). Based on theabéwdata it seems that the major changes oc-
curred much later (towards the Natufian), althoagirolonged variation is noticeable in the framies o
the general scheme.

Carnivores

Carnivores occupy variable ecological settingsy theeve various locomotion skills, different methods
of foraging, and they feed on various food typeegetal, prey or both. Furthermore predators’ prey
age selection depends on method of acquiring prdyaacording to ungulate size classes (Gittleman
1989).

Several species are candidates for leaving thedrimhin the paleontological record: lion, bear and
hyaena. Each one has a selective pattern of pzeyasid age, denning behaviour, feeding behaviour
and distinctive age and sex cohort. None of theseiss is very common in the Pleistocene faunal
record of the southern Levant.

Large felids are rare, though represented by abfemes in many sites (Kurten 1965; Dayan 1989;
Garrard 1980). LionRantheraleo) was found only in the Mousterian layers of Qafgidve (Dayan
1989) while leopardRantherapardug is more common (ibid; Dayan 1994; Kurten 1965ynkl of
the assemblages have any characteristic that mighto large felids’ accumulation

Bears Ursusarctog are known from several sites: Abri Zumoffen, ¥igh (under the Mousterian
deposition in a sterile layer), Tabun, Kebara arséirKAKkil, (Kurten 1965). Based on the available
data none of these sites seem to carry the agsboft denning - hibernation of bears, where they
might die due to starvation, or be attacked by rofitredators (Stineet al. 1996). Thus the role of
bears in the southern Levantine area as an acctonaiabones is not common. In the sites where
they were found there is no evidence of age digioh, or other cluster that can point towardsrthei
contribution, although we have to remember thainamy of the sites the excavation methods were
not modern, and a selection of body parts is oleserv

Among the few sites "deprived" of human artifactghie ‘Bear Cave’ in northern Israel (Tchernov
and Tsoukala 1997), a karstic cave in the Uppeilégalwith faunal remains of mainly large carni-

2 High relative frequency of large felids, high tate frequency of juveniles and typical patterrbohe breakage.
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vores, 90% of them (9 individuals, mainly adukisusdeningeri In this assemblage some of the
bones indicate activity of large carnivores anderdd (porcupine?) resulting in many incomplete
bones, scratches and possible tooth marks. Thefré#s¢ species are mainly carnivor€snislupus

cf. mosbachensjsCrocuta crocuta cf. praesplelaeaPantheraleo cf. spelaeaas well asDama sp.
(ibid). Tchernov and Tsoukala (1997) indicate asfiwle coexistence of the two bear specléssys
arctosandUrsusdeninger).

This leads us to the basic problem that only adié@s have been studied in detail, in such a manner
that will allow reconstruction of the history oflgsition. Taphonomy deals with these aspects, mean-
ing the reconstruction of every possible agentectithg and destroying bones. Both recent and fossil
data are used to build a comprehensive framewdris domplex setting is also typical of European
sites, although the magnitude and chronology dferdit.

The large carnivore species - Hyaena

Needless to say, carnivores comprise a small pergerf the biomass. In the Levantine record, there
are few studies that deal in detail with carnivdi@srten 1965; Dayan 1989, 1994; Tchermabal. in
preparation). The definitions of carnivore speeird their biogeographical and paleoecological inter
pretation, species distribution, and species risheere the main issues in these studies. Chranolog
cal correlations between dated archaeological $algave changed much since Kurten's time. Appar-
ently two species of hyaena were present in theilfoscord, spotted hyaen&rpcutacrocutg and
striped hyaenaHyaenahyaena (Dayan 1989)Crocuta crocutg the spotted hyaena, is the most
common large carnivore in the fossil record. ltsgeis now confined to the Ethiopian region. It was
known from Ubeidiya (ca. 1.4 million years), busappeared from the southern Levant in the Upper
Pleistocene. Kurten mentioned the presence of skgab-species - where the spotted hyaena went
through dwarfing: Crocutarocuta dorotheae(Zuttyieh), which had large premolars and smait ca
nassials, an@€rocutacrocuta debilis(Kebara Natufian), of a dwarf size. These size modphologi-
cal variations have, however, not yet been examinedht of new evidence (Tchernaet al. in
preparation).

Both hyaenid species tend to bring chunks of they to dens, break and damage the bones, and
their cubs tend to use the den for the first yddaheir life. Thus, their presence in an archaeicialg
context creates problems of interpretation.

A short chronological description of someof the mostimportant sites

Most larger Middle-Upper Palaeolithic (MP: ca. 281)-40,000; UP: ca. 40,000-20,000 BP) faunal
collections came from cave sites in the Mediteraaneone. Most of these faunal assemblages derive
from inadequate sieving, and the reports lack diieation (Garrard 1980; Rabinovich in press).
Carnivores, including hyaena have been recovered &lmost every Paleolithic site. Given the lack
of quantified reports, however, it is hard to rextomct the role of carnivores in the accumulatién o
the faunal assemblages (Fig. 1, Table 1). For ebaimpthe Adlun caves (Lebanon coastal line), in
Mugharet el-Bezez B (Mousterianrocuta crocuta comprises 13.4% of the sample, while other
large carnivores includeantheraleo, Pantherapardus andUrsusarctos Because of the absence of
damaged bones, possible hunting of @recutawas suggested (Garrard 1983Jhe coastal site of
Ksar-Akil, represents a long sequence from the Midtpi-Paleolithic, where numerous animal re-
mains were revealed, including small, medium amgelasize carnivores. Large carnivores included:
Ursusarctos (only teeth were reported), a largelis pardusandCrocutacrocuta Most of theCro-
cutaremains are jaw fragments and isolated teeth (B°Nfrom levels 31-19). The majority of the
spotted hyaena originates from the earlier lex&fé\(and 27B) (Hooijer 1961), but no further indica-
tion is available concerning their contributiornthe faunal accumulation.

The fauna from the Wadi el Mughara Caves (IsraebuM Carmel; Bate 1937; Garrard 1980)
seems to have been selectively collected, a majpediment to taphonomic studies. Kurten (1965)
studied the carnivores, followed by Garrard (198@) Dayan (1989, 1994).

3 Although sieving was not carried out at the site
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Fig. 1. Map of the sites mentioned in the text

In the long sequence of Tabun, cave hyaena issepted in small numbers. One of the earliest evi-
dences oHyaenahyaenaoriginates from its lower layers (Ea, Eb: ca. 800, BP).Crocutacrocuta
occurred (Bate 1937; Kurten 1965) in the upperray® B and C (150,000-50,000 BP).

Level E of El Wad cave (UP, Wadi el Mughara) is tithest inCrocutaremains including a juve-
nile (17 NISP; Kurten 1965:10). Here, two leopardth were also uncovered. The collection, which
suffered from the expected problems (missing unifieble elements), does not display clear signs of

carnivore destruction (personal observations).
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Tablel. Siteswith carnivoreremainsandcarnivoredamage.

MOUSTERIAN RECORD OF HYAENIDAE AND EVIDENCE OF CARN IVORE ACTIVITY

Hyaenid Remains*  Young Other large Damaged Coprolites
Hyaenids carnivores# bones
Zuttiyeh MP 1 v X Bate 1927
Hayonim E 1 v ? Dayan 1989
Tabun Ea 2 v Kurten 1965
Tabun Eb 1 \ Kurten 1965
Tabun D 1 \Y Kurten 1965
Tabun C 2 v Kurten 1965
Tabun B 4 \ Kurten 1965
M. el-Bezez 19 \ ? Garrard 1980
Ksar Akil 31-26A 18 v ? Hooijer 1961, Kurten 1965
Quneitra \ X Rabinovich 1990, Daviet al.
1988
Qafzeh 15 8 v X Dayan 1989, Rabinovich and
Tchernov 1995
Kebara 15 v X X Dayan 1989
el Wad G 5 v Kurten 1965
Skhul 1 \ ? Kurten 1965
Shukbah D 4 1 \ X Bate 1942, Kurten 1965
Erq el -Ahmar H 1 s ? X Vaufrey 1951
Geula B1 8 Y X Petter and Heintz 1970
Geula A 2 \ X Petter and Heintz 1970
#- -large felids, bear
v=less than 10 specimens
* = hyaenid remains of both species
UPPER PALEOLITHIC RECORD OF HYAENIDAE AND EVIDENCE S OF CARNIVORE ACTIVITY
Hyaenid Remains*  Young Other large Damaged Coprolites
Hyaenids carnivores# bones
el Wad F 2 \ Garrard 1980, Kurten 1965
el Wad E 17 1 v Garrard 1980, Kurten 1965
el Wad D 3 \ Garrard 1980, Kurten 1965
el Wad C 3 \ Garrard 1980, Kurten 1965
Kebara 27 7 v X X Dayan 1989
Kebara D 5 \ X Saxon 1974
Kebara E 2 Y X Saxon 1974
Hayonim D 1 v Rabinovich 1998
Qafzeh 32 2 v XX X Dayan 1989, Rabinovich 1998
Erq el -Ahmar D 1 v ? Vaufrey 1951
Erq el -Ahmar C 1 s ? Vaufrey 1951

#- -large felids, bear
v=less than 10 specimens
* = hyaenid remains of both species

Kebara cave is situated on the western slope o€Cdrenel Ridge and was occupied through a long
sequence. The MP and UP levels (60,000-20,000)adethousands of animal bones. Detailed studies
of the fauna enabled us to understand the natuae@fmulation in an incomparable better way. In
spite of the presence of hyaena adults and cubml{m@rocutacrocutg, modified bones (gnawing
and pit marks), and coprolites, it seems that mogulates were hunted. Neandertals were the hunters
and the major transporters of body parts, creatasy accumulation of cut marked elements, burnt
elements, hearths and ash lenses (Speth in Baf-¥bak 1992; Speth and Tchernov 1998, 2001).
The UP sequence is more ephemeral, having fewetheand ash lenses, less dense lithic and fauna
accurénulation, a higher ratio of ungulates/carnisoa@d a higher degree of carnivore damage to
bones.
Hayonim cave in western Galilee was occupied thnoaigong period (MP: ca. 200,000 — Natufian:
ca. 12,000 BP), with rare traces of carnivorescaardivore activity through its entire sequence.

Qafzeh cave in lower Galilee has both MP (ca. IBP) and UP (ca. 30,000 BP) occupation lev-
els with no continuity between them. In the Mousterlayers, a few large carnivores were found
including someCrocutabones from both cubs and mature animals. Carnidaneage does appear on

4 Spottechyaena 22 NISP,7 NISP of ayoungspecimensin additionto stripedhyaena matureandcub (Dayan1989)
® Spottechyaenacub of onemonthold - theonly find (Dayan1989).
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the animal remains as well as evidence of humamitgcfcut marks and burnt bones) (Dayan 1989;
Rabinovich and Tchernov 1995). The density of ahipeaes is quite low, preventing a clear recon-
struction of the nature of the accumulation, thotlgh human imprint seems cl@ait has been sug-
gested that during the UP, Qafzeh served periddieala hyaena den based on the presence of spot-
ted hyaena cubs (Dayan 1989). Carnivore bone neatlidin, although not very frequent (4%), clearly
indicated carnivore accessibility to animal boriEsus, the site provides an interesting case of-alte
nating human and carnivore activities (RabinovieBg).

In the Mousterian cave of Amud, in the Jordan Malleardly any evidence of carnivores or any
carnivore activity was found (Rabinovich in prep).

There are other sites suggesting possible interéeref carnivores and humans as in Geula cave in
Mount Carmel (Rabinovich and Horwitz 1994) andta £rqg el-Ahmar rock shelter in the Judean
Desert (Vaufrey in Neuville 1951),

Site types are an important factor in the distrdoutof carnivores. Very few faunal reports from
open-air sites exist: Tirat-Carmel (Ronen 1974Y),drall (Gilead and Grigson 1984) and Quneitra
(Davisetal. 1988; Rabinovich 1990). Quneitra and Far'ah ¢l @@minated by large species such as
aurochs and equids, not a typical frequency distiob for other Mousterian sitePerhaps the open-
air sites are a result of short and specializeiistin comparison to longer occupational seq@snc
representing much more complex sets of activitiesaves. For example, at the site of Quneitra; vari
ous damage marks, both human and carnivore, bodydsdributions and their spatial distribution
suggested human butchery on the spot, while camniactivity occurred after hominid consumption.
Both felids and hyaena probably fed on the rem@Radbinovich 1990).

Throughout Europe, mixed bone assemblages witteagi of human and hyaena activity exist. In
France, hyaenas are present in Lower and MiddiaeBhthic, in lower Upper Palaeolithic Chatelper-
ronian levels (Grotte de Fées at Chatelperronr;iai-Pair, La-Roche-au-Loup) and in Aurignacian
levels (Brassempouy, Haurets, Pair-non-Pair) (FG889). The cave hyaen@rpcutacrocutaspe-
laed) is an abundant species and usually the most conuaimivore. It ranges in frequency between
15-30% of NISP ipid). Distribution of ungulate skeletal parts diffdrstween anthropic and hyaena
dens, with elements being more complete in therlalih hyaena dens, hyaena remains are more nu-
merous, their cranial parts are more numeroustltzare is a high frequency of marks left by hyaenas
plus their coprolites. Moreover, it does appeat thare is a relationship between the size of the
dominant herbivore, the number of hyaena bonesthedandscape in the Upper Pleistocene of
Europe bid: see references there).

The anatomical and behavioural hyaenid characteristicsand their relevanceto our problem
Anatomical characteristics and differences betwsawited and striped hyaena

Many carnivores crack bones with their teeth, thepensity of hyenids to feed on large diameter
bones is legendary. Therefore their masticatoraegips has been studied extensively, revealing that
many craniofacial features of adult hyenids represelaptations for a durophagus (hard-food feed-
ing) diet. The ultrastracture of the premolars aadtour of their skull indicate a capacity for pucel
tion and dissipation of high masticatory forcesoasged with bone cracking with the premolars
(Biknevicius and Leigh 1997). Unique frontal sinsigist in fossil and living Hyaenidae - where the
elongated frontal sinuses completely overlie trarbcavity. They provide better resistance to mus-
cular load (Joeckel 1998).

Another distinctive feature is the cross-sectiac@ifiguration of cortical bone in the mandibular
corpus. In the jaws of adult hyenids there is aifigant increase in external diameter, as well as
increased thickness of cortical bone, immediatelydal to premolars. This is apparently a prenatal

8 LayersxXV, XVf andXIll suggesbccupation®f longerdurationasseenin the higherlithic densitieshighestburnt arte-
factsanddiversityof lithics (Hovers1998).
" Furtherresearchin Jordanmay exposenoreopenair sites(Henry1998)
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phenomenonCrocutacubs have gracile deciduous teeth and they feadmaily on hard foods dur-
ing most of their denning periot{d).

The conformation of the body of the hyaena is agremise between adaptations to lifting power,
stability and cursorial locomotion. The myologytbé neck and forelimb of striped hyaena shows the
general adaptations to lift heavy load by moutht(#rticulation surface of the shoulder joint, lstoa
elbow joint, large ulnar carpal bone, and largestabity on the intermedioradial carpal bone, rela-
tively short humerus). The extensors of the neak lagad are very well developed; the scapula is
firmly attached to the thorax. Moreover there adapations for tearing and seizing large prey and
swift walking while carrying heavy load (long neakd forelimbs, flat scapula, elongated articular
surface of the shoulder joint and the ridges of élmw joint restrict the movement to the sagital
plane and prevent unwanted transverse movemenitsgduursorial locomotion) (Spoor and Badoux
1986).

Morphological adaptations to lifting and carryiragde and heavy loads observedHinhyaenaoc-
cur also inC. crocuta As noticed by manyC. crocutahas a more predatory and less scavenging way
of life, seen in the difference in length of thenkiar region and the development of the psoas minor,
"suggestinga moreimportantrole of the backduring fastlocomotionin crocutd'. So the larger size
and more robust morphology Gf. crocutaenable it to hunt and master larger prey (Spodr Bar
doux 1989). The musculature of the back and hifdldhHyaenahyaenais very robust. This mor-
phology is considered as an adaptation to stahgizhe body while the hyaena carries large and
heavy load. The relative shortness of the lumbgioreand the large breadth of the ilium are less
explicit in C. crocutathanin H. hyaena'which mayberelatedto the morehuntingand lessscaveng-
ing way of life" (Spoor and Badoux 1988).

Social structure

Spotted hyaena lives in female dominated clan&rof or more members. They are capable of iden-
tifying individual conspecifics on the basis of theng-distance vocalization (Holekanapal. 1999).
Each clan has a territorial hunting ground, markgdcent marking boundaries. Normally they den
communally, up to four females with cubs, each ihguip to two cubs per litter. Cubs are born with
their eyes open and their teeth functional. Up3%2f the cubs die from fights among tHe@esta-
tion is 98-110 days, nursing 8-18 months (sometiBd®), depending on the dominance of the
mother. If she is more dominant, the cubs will [geeat from the kills from a much younger age, so
will be weaned earlier. Dens are visited from swmd@and continue off and on through the night.

Striped hyaena usually forages alone. One to dis ewe born per litter, gestation 88-92 days. Im-
mature family members will help feed younger sifiirby bringing food back to the den. Nursing
continues until 12 months.

Feeding behaviour

Whenever the feeding of an animal is studied, nasessary to know the availability of its food;, fo
predators, the distribution and abundance of tkg pnd their population dynamics such as breeding
success and sex ratios, is essential. For scaveitgelimportant to know about the mortality farsto

of potential food species. Striped hyaena and sgdtyaena usually coexist by avoiding each other's
habitat areas and prey size (Kruuk 1972, 1976).

Spotted hyaena is a co-operative hunter &aigheraleo andCanislupus or they can hunt alone.
They tend to hunt wildebeest, gazelles, zebraprbadves and other ungulates. Hunting is at night,
but can occur during daytime as well. They canddgre kill, often carrying, a large chunk of meat o
bone away with them. Sometimes they store food mvater. One hyaena can eat 14.5 kg per meal.
Seasonal characteristics might occur in their dlepend on the species availability, migratory ani-
mals and scavenging opportunities (Coogtaal. 1999). Across a range of habitats, there is arsev
relationship between the densities of wild ddggc@onpictug andCrocutacrocuta It has been sug-

8 Especiallytwo sistersrom the samditter - siblicide. This wasquestionedy variousstudies.
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gested that this is because hyaenas act as "kbpsites" and steal food from dogs (Gorreaal.
1998).

Striped hyaena is smaller, is predominantly a sogeeof large and medium sized mammals, also
eats fruits, insects, and kills small animals [Hare, rodents, reptiles and birds. It visits esshbd
food sites, such as garbage dumps. Hyaenas temahtovhichever prey species are most abundant
during each month of the year (Holekaat@l. 1997).

Based on examination of striped hyaena dens inheortKenya it was suggested that striped
hyaena prey on small livestock and demonstrate reyopistic behaviour, which enable them to live in
a marginal environment. Also suggesting that maveels are collected causing less damage than
spotted hyaena. Scooping being an uncommon fordawiage, leaving less indeterminate fragments.
These differences might be related to the less dahjaws of the striped hyaena, being less reliant
on bone for their nutrition (Lealgtal. 1999).

Body part representation

There is a certain pattern of body parts repretientan hyaenid dens, small animals being repre-
sented by cranial parts (Lam 1992), and largerispdy postcranial and cranial elements (Kerbis-
Peterhans 1990). In a recent study of a stripe@rdeyaen from Israel, Horwitz (1998) showed that
bones of smaller species (dog size) are more dgwamaged than those of equids. Further suggest-
ing that Targer specieswhich appearto be more evenlyrepresentedn skeletalelementsandto un-
dergolessdestructionmay serveas a morereliable sourceof informationon hyaenidbonetaphon-
omy" (Horwitz, 1998: 41).

A marked difference between the den material @bestik hyaena and homesteads of Turkana people
was detected (Leakgt al. 1999). The Turkana keep large numbers of livéstslbeep, goats, cattle,
camels, donkeys and domestic dogs. Examinatiorh&f dump showed the differences with the
striped hyaena den: their dump had more vertebmdeneetapodials, more human damage was no-
ticed on the bones and more complete mandibleamind were present, while long bones were less
damaged.

Regurgitation and "The last supper"

Studies of recent coprolites revealed the diet lnhtwhe animal has eaten in the last 24 hours (Hor-
witz and Goldberg 1989). Road kills and naturaltideaf striped hyaenas (3 specimens) from Israel
have preserved their last supper coritéffie stomach contents were very different fronheztber in
spite of the fact that two of the hyaenas were ftbensame area in the north of Israel (Huleh Valley
Fig. 1). There are obviously various degrees ofatgmcaused by digestion in the stomachs (see also
Smuth 1979). The northern specimens had both ustgideragments and digested bones in their
stomach, limb parts (representing more than onaalii carpals, tarsals, phalanges, mainly of caprin
(sheep/goat) and also unidentifiable pieces of loomes.

The southern striped hyaena (Aravah Valley, Fichdd ingested the remains of at least two young
hares Lepuscapensiy and various unidentifiable fragments. These priglary observations of stom-
ach contents suggest both scavenging of domestmespand hunting of smaller wild species (Ker-
bis-Paterhans and Horwitz 1992). It is interestmgote the little damage had been caused to tlee ha
bones, which was probably just hunted in comparteaihe digested phalanges and carpals of larger
animals that must have spent longer periods istin@ach.

® After two yearsof burial in a meshasour regularprocedureof collectiontreatmentThis situationmight mimic, to a cer-
taindegree, amrchaeologicasituationof fastcoverafterdeposition.
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Speciedistribution

Even very detailed analyses cannot separate betthegorey species introduced by hyaena in com-
parison to the species introduced by man, sincevdhiability of the hyaenid feeding behaviour is
guite opportunistic suggesting a possible simifawith the human one. Nowadays spotted hyaena
feeding tends to vary with habitat and seasoredirss that in every area there is a tendency to prey
on certain species (Smuts 1979; Coagied. 1999).

The relative frequency of the animal species amil thge profiles can serve as a reliable factor,
since in hyaena dens the carnivore to ungulate igtjuite high, hyaenid remains have an attriliona
age profile, while remains of other carnivores@rmature animals.

Infestations

It is often suggested that thprévalence of infectious diseases increased coraitiein the wake of
animal domestication and have posed a serious Ine¢hateat in this region ever sintéSmith and
Horwitz 1998, 233). A similar model is noticed frasther areas of the world, where increasing popu-
lation morbidity is in association with the incredssedentism and population density associated with
agriculture and urban life (Uberlaker 1998).

But what was the situation before sedentism? Imtbee humid-cold environment the organic mat-
ter would have survived longer, allowing a prolothgeeriod of infestation from the cave debris. Fe-
ces can also contain parasites, some contagidusnans. Zoonotic diseases may be the explanation
to the minimized interaction between carnivores hathans. Probably the major cause would have
been Tick-Transmitted diseases.

Ticks are blood feeding external parasites of malsntards and reptiles throughout the world.
There are hard tick (Ixodidae), and soft ticks (@siglae). Ticks can cause paralyses, toxicoses; alle
gic reactions and are vectors of a broad rangeral, vickettsial, bacterial and protozoan pathagen
Approximately 12 argasid species (Argas and Orditisd are frequently found attached to humans
who enter tick-infested caves and burrows (Estr&e@a and Frans 1999).

Today spotted hyaena is known to be a reservolrrighinella nelsoniin the Serengeti ecosystem
(Tanzania) (Pozietal. 1997), and to suffer from canine distemper v{l@BV) infection (Haastal.
1996), as well as parasites liRecylostomébraziliense A. caninumandA. duodenale In the same
area lions, bat-eared foxes, hyaenas and dondesge were recently afflicted by a canine distemper
virus (CVD), while lions and spotted hyaenas in Na@aNature reserve have developed immunity to
anthrax, thus reducing the number of wildebe€sinfochaetetaurinug (Berry 1997).

Surveillance of rabies in different animal spedregordan indicated that 12.77% of the cases oc-
curred in wild animals such as the wolf, fox , badand hyaena (Al-Qudadtal. 1997).

Seasonality was found in ticks on sheep, goat atitedrom West Azerbeidjan, Iran, suggesting
the existence of seasonal distribution: hard tigkse apparently found throughout the year, but were
more abundant in spring and least in autumn, wisese# tick were observed only during autumn and
late winter. The maximum tick count per animal W4s50, in microhabitats determined at 10-20°C
and 50-70% relative humidity (Rahbari 1995).

Plague can be transmitted through fleas, whichataa infest humans temporarily. Rodents and
their arthropod ectoparasites are important veabpathogenic agents; the increase in rodent popu-
lations is followed by an increase in many zoondigeases. In a study of rodents in Egypt, it was
found that the maximal flea index was in spring d@hd minimal in winter inRattusrattus, R.
norvegicusandMus musculusin descending order. The rodent population flategs as well, maximal
in autumn and minimal in winter (Baktal. 1996). Seasonal abundance and the flea ectojsras$i
Gerbilluspyramiduswere studied in Al Arish, North Sinai. The fledamarasites were more common
in autumn and less in summer, the jerboa more cammosummer and less common in winter
(Morsyetal. 1993).
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How long would a caveremain infestedafter the hyaenaleft the den?

Hard ticks have 3 distinct life stages, larva, njingmd adult, the completion time of the entire life
cycle may vary from less than a year in tropicaioes to over three years in cold climates, where
certain stages may enter diapause until hostsgai@ available. There are a one-host tick lifecycle
two-host tick lifecycle and even three. The satktiife cycles includes larva, a multiple nymphal
stages and adult and the cycle is generally muafpelothan of hard ticks, lasting several yearskg'ic
can also resist starvation and can survive for nyaays without a blood meal. Most of them are nest
parasites, residing in sheltered environment sichurows, caves or nests. Certain biochemicals
such as carbon dioxide as well as heat and moveseevet as stimuli for host seeking behavior.

The danger of infestatidhwas probably quite high under more humid conditias prevailed dur-
ing the MP and UP in the Southern Levant. If theedstence" was dangerous what should we ex-
pect:

- Atime lag between occupation of hyaena and hunsanpation to prevent infestation.

- Atime lag did not exist and in consequence thelle¥infestation was high.

Unfortunately the available human skeletons areenough nor they carry any pathogenic signs sug-
gesting infestation by zoonotic diseases.

What would influence the presence of hyaenas mva?

1. Natural setting of the cave/den.

2. Demographic density - densities of spotted hyaemg; ¥the territory size is determined by the
dispersion pattern of food, mainly by the averagtadce between food sites. It varies be-
tween 10-1776 animals per kin various surroundings (Mills 1990: 164, Tabl8 X.

3. Longevity of occupation - intensity of occupatioh few Crocuta females tend to den to-
gether with cubs (ca. 4 females, 4 cubs). In thehson Kalahari (Mills 1990) the period of
den occupation was short - ca. 1.5 months, whilthénKruger National Park the den was
used for 6 months, even several years.

4. Fleas infestations are a major reason for leavilegden. Most of the dens are used only for
one period by hyaenas. There are other observatiansiave shown utilization of longer pe-
riods.

5. Availability of food/prey.

6. Seasonal occupation - either food/mating dependdiitough spotted hyaenas are capable of
breeding throughout the year, they exhibit a magedagree of seasonality that most likely
reflects responses to seasonal variation in erergiability (Holekampetal. 1999), based on
a study of equatorial free living population in K@n over 10 years. Conceptions occurred
most frequently when food abundance was greatesisdhal changes were not very clear in
spotted hyaena in spite of some prey and matireguddions.

Competition with man

Competition between hyaenas and human was mentiseegral times based on their ecological
similarity, mentioned earlier; because of their @ppnistic feeding behaviour and tendency to prey
whenever possible on medium size animals. Todaylitfie distance of striped hyaena is ca. 50 me-
ters and spotted hyaena usually run from peopleadays.

If indeed scavenging was part of the human diektliey scavenge the remains of abandoned kills,
or did they confront and chase large carnivoreghadir kills. Interactions between large carnivores
and human in rural Uganda support the view thdy derminids could have chased large carnivores
from their kill (Treves and Naughton-Treves 1999nong the carnivores hyaenas attacks were the
fewest, though fatal in comparison to lions anghéds (lbid, Table 1).

Thrichera Dolina level 6 (TD6) in Sierra de Atapeeis believed to be the most ancient deposit in
Europe where HomadH, antecessqgrand spotted hyaenas coexisted and probably cechgenlogi-

10 Tick infectionsdid existalreadyasthe first fossil soft ticks (Ornithodoros antiquusin amberis from 30-40million years
ago.
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cally (Garcia and Arsuaga 1999)Garrard (1984) have suggested that@necuta might have be-
come extinct from the Levant during the Upper Résisne because of the interspecific competition
with man.

Spatial distribution

The usage of a den for birth and maternity requiteegnd, or most hidden spot. Indeed in several
cases the cave wall is where the hyaena remains@ity is identified - Kebara, Middle Pleisto-
cene sites in Italy (Stiner 1994). But other stadieention the entrance of the cave, or the ceatesl
of the cave. As Horwitz (1998) remarks it might fre¢ated to the presence of humans in the cave
cleaning the main hole, and therefore leaving tearacarnivore signature only on the rear end near
the cave wall.

At Qafzeh the excavated area is very small, so litaird to see a clear spatial distribution, while i
Kebara detailed taphonomical study combined wititiapdistribution showed that the rear end had a
clear mark of human activity in spite of the hyaesmains (Speth and Tchernov 2001).

Hominids

Do hominid remains carry signs of carnivore modificns? Human bones were found in hyaena dens
and they are even known to have plundered gravesniiz and Smith 1997; Sutcliffe 1970).

In several Middle Paleolithic sites hominid wereaibd, Skhul, Qafzeh, Kebara, Amud, and even
considered to have graves offering (Belfer-Coheth ldavers 1992; Hoverst al. 1995; Hoveret al.
2000). Carnivore damage on the human bones isnoatik for any of these sites, although it requires
a more detailed examination.

At this stage fine taphomical examination of Qaf®minids is quite difficult since many bones
have been covered with glue embedded in sedimeutsnacro damage (gnawing and scooping) was
not observed (i.e., Qafzeh 8 and 9). The Neandsrttean the recent excavations at Amud cave were
examined (X10-40) and no carnivore damage pattasifaund (Amud 7 (baby) and Amud 9).

The preservation of the fragile remains of neonates infants - Qafzeh 13, Kebara |, Amud 7 is
difficult to explain unless they were intentionatiyried (Hover®tal. 1995). Moreover where hyaena
activity is implied, survival of babies suggestsdanterim or good covét:

In a large cave in northwestern Syria, DederiyelieCaeveral bones were defined most likely as
Neanderthals, an infant humerus was found in sibinfthe Mousterian stratum (Akazawea al.
1993).

Until now there are negative evidences to relatehg activity with human remains in the southern
Levant.

Folklore and myth, Palaeolithic art

The notion that hyaena changes sex from male t@leemnd back again - dates back to ancient
Greece (although Aristotle refuted it). Probablgdngse the genitals of the two sexes are nearly iden
tical, this trend continues nowadays where extensiudies try to understand the biology and genetic
of the phenomenon and its influence on the behaviewen ideas that hyaena mate with lioness to
produce a strange hybrid called the leucrotta plevan the Medieval Europe. All over the African
continent it is believe that some witches can themselves into hyaenas. The reason for despising
hyaenas in many cultures is probably related tottiey eat human corpses.

1 Crocuta crocutas believedto havefirst occurred inEuropein thelate early Pleistocenandsubsequentljnvadedtherest
of Europeduringthe Middle andLate PleistocenéGarciaandArsuagal 999).
12 Foradifferentview seeGargett(1999).
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In the Paleolithic art of Europe, where bears doklare common hyaenas are poorly represented.

In our area there are descriptions by P.E. Schiiegarding - "Hyaenas from the Holy Land", he
describes the presence of the "D'Ba" all over thentry. In the area of Jerusalem alone, he colliecte
between 1908-1912 more than 20 animals. He alstriles that they do not attack people and are
actually frightened of them. It should be notickdttthis is after the introduction of the rifle ttoe
area. It is also described that in order to chasmtout of a cave one man holds a torch and a knife
while his friend has a rifle to shoot the fleeingraal. He also mentions that in spite of their sray

ing diet they tend also to attack herds of cagfMendelssohn and Yom-Tov 1987).

Discussion

Since the views of "man the hunter”, "man the sogee' are not as apparent as previously thought,
the reconstruction of the paleoecological humardfaoquisition strategies face several obstacles.
Much of the debate about hunting/scavenging isdasestudies of recent carnivores and their forag-
ing behaviour. For example, the major question ndigg the species distribution is still relevant:
under intercalating situations what prey species w#oduced by whom? In other words can we
differentiate between species that are introdugethéin and species introduced by hyaena (or other
carnivores), since both species tend to have oppistic feeding behaviors.

Moreover comparison with other areas where humamieare-hyaena intercalations do occur is not
necessarily relevant. Not only the European spéstiferent (and varied in itself) also the saartin
Levantine one (situated along the eastern Meditemm) is different from the European and the Afri-
can systems. In the southern Levant the climatictdiations are not as severe as the European ones.
Thus the activity of the species in the higher iopevel is likely to be affected by the rangespk-
cies, their body size, their density, their fliglistance, herd size, mating season, territoriaféf;-
tory size, herd composition and feeding needs. cdupe of the expected properties of the medium
size species and their behaviour related to huntifidgoe described.

Paleolithic cave sites of the southern Levant dantainly the remains of mid size ungulates (e.g.,
Dama, Gazella). Large species (> 1000 kg.) the agizdninoceros and hippopotamus are quite rare
and very poorly represented in these caves, mainkgeth parts. Auroch8¢sprimigeniug is more
common, though not the main prey species. Diffezsnoetween recent human waste and striped
hyaena den were observed (in species and bodyquadsentation, see Leakyal. 1999), although
this comparison might not be as reliable when hugdégherers in a non-marginal environment are
compared with.

The carnivore-damaged bones are less than 10%eofatinal residues, the mixed assemblages
hardly encompass complete bones, large carnivoeegess than 10% (1-4%) of the animal species
(except Qafzeh UP), and the relative frequencyefiiveniles among the carnivores is less than 10%
(based on various reports see Table 1). As prelyisasised hyaena seems to be the major carnivore
collector species in these sites. In all casedexppdtyaena remains outnumber the striped hyaersa one
thus implying its major role as bone accumulatat bone destroyer. Furthermore, it is very problem-
atic to examin the role of carnivores in assemidath@at were not excavated in modern methods
(screening, drawing, location of each item andemihg unidentifiable splinterd.

It seems that mainly the relative frequency of g®eand their age profile can serve as a reliable
factor. In hyaena dens the carnivore to ungulate imquite high, and carnivore remains not fréma t
collecting species derive from mature animals, gvttile hyaenid remains have an attritional age pro-
file.

Today local striped hyaena collects bones and @esthem (Kerbis-Peterhans and Horwitz 1992).
Is there any change in the intensity of carnivoterference that is related to the disappearantgeof
Crocutafrom the area, or is a change in the human ushgiges the reason for the restriction of this
phenomenot.

13 Selectivecollectionof the morecompleteelementss a majorobstaclein taphonomiaeconstruction.
14 Kurten (1965) explainedthe different existenceof the two speciesby climatic changeshut this seemshardly the case.
Recentdatahaveshownthatboth speciesarepresenthroughthe MP andUP (seelntroduction)

39



In order to study the Evolution-history of infeat® diseases, it is crucial to the understand behav-
ioural, ecological and cultural background (Ewa898). Is it plausible to assume that humans have
learned quite early how to prevent infestation freaonotic sources, including cave debris. One
method can be by keeping time intervals. In thee cdsKebara cave a change in human seasonality
was observed during the Mousterian, as well akéncarnivore activity (Speth and Tchernov 2001).
Based on the behavioral patterns of hyaena derewmagnevitable "meeting" occurred with the hu-
man inhabitants. Therefore a more ephemeral udafe cave, not on yearly bases is advocated (Ta-
ble 2)°. Since the human impact is very clear at this #iie more likely that the hyaena were inter-
mittent users of the cave (Ibid). Numerous hegptiesent at Kebara cave might have served also as a
barrier against hyaenas that tend to flee from @mely close examinations of all aspects using -high
resolution analysis can lead a step forward tatmprehension of this intriguing phenomenon.

Can carnivores (hyaenas) presence be an indicatbetsort of possible human occupation? Only as
a support to other evidence, because carnivoreitgctippears both in very dense/intense human oc-
cupation (e.g. Kebara) and in less intense moreraphal occupations (Qafzeh). Site type has a major
influence on our interpretation. Open-air sitesramre likely to reveal other carnivore speciesvacti

ity (e.g., felids).

Seasonal usage of Kebara Cave*

mid Mousterian late Mousterian Upper Palaeolithic
Season of human occupation* late spring/summer wiar/early spring late spring/summer
Carnivore activity and presence more carnviores s desnivores more carnivores
?? Possible carnivore usage of cave fall-winter summer-fall fall-winter
Mating season of hyaena winter, spring, year long
Birth season of hyaena sping-summer
Possible den usage spring-summer-early fall T
Crocuta crocuta Hyaena hyaena
Season Human Hyaena
mid Moust late Moust UP
winter December
winter January
winter February
spring March
spring April
spring May
summer June
summer July
summer August
summer/fall September
fall October
fall November

* = Human occupation (based on Speth and Tcherf86¢and possible hyaena usage of the cave.

Table2 - A modelof seasonalisageof a caveby humansandhyaenaKebaracave- asa casestudy.

15 |f we assume similar seasorpatternastoday.
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Mortuary practices during the MP were doubted anlthsis of the taphonomical and carnivore activ-
ity in caves (Garget 1999). On the other hand, retleenfirm burial practices (Belfer-Cohen and
Hovers 1992; Hoverst al. 2000) suggesting certain similarities and diffees between AMH to
Neanderthals ones (Hovessal. 1995). Rare cases of human/carnivore intercaisitiwere observed
after sedentism, and the onset of domesticatidghpadh ephemeral settlement patterns continue to
occur. Is it possible that with the establishingrafre prolonged occupations of a sedentary natare w
do not look for the "ephemeral” ones anymore? thdt the carnivore activity is not noticed simply
because our research is oriented towards othexs8dn the Southern Levant the intensity of excava-
tion is quite high. Normally Prehistoric researshrore concentrated in caves, and quite often @ cav
will contain recent shepherd residues and remam® the Byzantine period on top. Several later
sites were studied and clear den activity was adtin their animals remnants such as: Nahal Heimar,
a PPNB special cult burial place in the Judean DéBavis, 1988) that was used by hyaena at some
stage, Nahal Qanah, in Samaryia a Chalcolithiciapealt burial cave and a probable carnivore den
after the human activity ended (Horwitz 1996) anetdf Jericho near Jericho, a Roman cave site
(Horwitz 1996).

It seems that in the southern Levant the contenmeonas presence of carnivore and human activity
is probably more related to human usage of the giteinly caves). For the Middle Paleolithic is
seems that: "...both lithic variability and subsiste-related behavior cannot be linked directhhwit
climate changes." (Hovers 2001: 136). Hominid behavis most likely to be the major factor in the
sites mode of occupation and accumulation in mas¢s.
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