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Preface

When | participated in the fMnternational Conference of ASWA, held in the sumofe1998 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 fofithetime 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 tieitute 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@magement to the convening of this conference
at Yarmouk University and to all those who conttédzlithe 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.



Participants at the"'SASWA Conference, held at theYarmouk Universityrlsid, Jordan, 2000



Contents

Preface

Miriam Belmaker 9
Community structure changes through time: ‘Ubeddig a case study

Rivka Rabinovich 22
Man versus carnivores in the Middle-Upper Palbibf the southern Levant

Guy Bar-Oz and Tamar Dayan 40
Taphonomic analysis of the faunal remains fromal&tadera V (1973 season)

Liora Kolska Horwitz and Hervé Monchot 48
Choice cuts: Hominid butchery activities at thenen Paleolithic site of Holon, Israel

Vera Eisenmann, Daniel Helmer and Maria Safia Segui 62

The big Equus from the Geometric Kebaran of Umiilel, Syria:Equus valeriani Equus capensis
or Equus caballus
Keith Dobney 74
Flying a kite at the end of the Ice Age: the polgssignificance of raptor remains from proto-
and early Neolithic sites in the Middle East

Z.A. Kafafi 85
Early farmers in Jordan: Settled zones and socgnizations
Denise Carruthers 93

The Dana-Faynan-Ghuwayr early Prehistory projgettiminary animal bone report on mammals
from Wadi Faynan 16

A. Baadsgaard, J.C. Janetski and M. Chazan 98
Preliminary results of the Wadi Mataha (Petra Ba$pordan) faunal analysis

Cornelia Becker 112
Nothing to do with indigenous domestication? @sfitbm Late PPNB Basta

Lionel Gourichon 138

Bird remains from Jerf el Ahmar, A PPNA site in th@rn Syria with special reference to the griffon
vulture Gyps fulvup

Hitomi Hongo, Richard H. Meadow, Banu Oksuz and Giiin ligezdi 153
The process of ungulate domestication in Prepolieolithic Cayonu, southeastern Turkey

Danielle E. Bar-Yosef Mayer 166
The shells of th&élawamisin southern Sinai

Sumio Fuijii 181
Pseudo-settlement hypothesis evidence from QaRbayha West in southern Jordan

C.S. Phillips and C.E. Mosseri-Marlio 195

Sustaining change: The emerging picture of theliMéoto Iron Age subsistence economy
at Kalba, Sharjah Emirate, UAE

Marjan Mashkour and Kamyar Abdi 211
The question of nomadic campsites in archaeoltbggycase of Tuwah Khoshkeh

Chiara Cavallo 228
The faunal remains from the middle Assyrian “DuhauSabi Abyad, northern Syria

Emmanuelle Vila 241
Les vestiges de chevilles osseuses de gazellssatieur F a Tell Chuera (Syrie, Bronze ancien)

Haskel J. Greenfield 251

Preliminary report on the faunal remains from Haely Bronze Age site of Titris HOylk
in southeastern Turkey

Lambert Van Es 261
The economic significance of the domestic and ¥élecha in Iron Age Deir ‘Alla

Louis Chaix 268
Animal exploitation at Tell El-Herr (Sinai, Egypturing Persian times: first results

Jacqueline Studer 273
Dietary differences at Ez Zantur Petra, Jordacéhtury BC — AD 5 century)

G. Forstenpointner, G. Weissengruber and A. Galik 282
Banquets at Ephesos; Archaeozoological evideneebfstratified Greek and Roman kitchen waste

Bea De Cupere and Marc Waelkens 305
Draught cattle and its osteological indicatioh& &xample of Sagalassos

Carole R. Cope 316

Palestinian butchering patterns: their relatiotraditional marketing of meat



Laszl6 Bartosiewicz 320
Pathological lesions on prehistoric animal reméios southwest Asia
Ingrid Beuls, Leo Vanhecke, Bea De Cupere, Marlen &moere, Wim Van Neer 337
and Marc Waelkens
The predictive value of dental microwear in theessment of caprine diet



PRELIMINARY RESULTS OF THE WADI MATAHA
(PETRA BASIN, JORDAN) FAUNAL ANALYSIS

A. Baadsgaard J.C. Janetskiand M. Chazah

Abstract

Excavations at Wadi Mataha, an Epipaleolithic sigated in the Petra Basin of southern Jordan, make during the
summer of 1999. Preliminary testing in 1997 revedleee occupation periods from the Geometric Kaf#t3,500-10,500
BC), Early Natufian (ca. 11,000-9,000 BC), and Lateulfiah (9,000-8,000 BC). Each of these components fudker
explored in the 1999 season. Over 18,000 bones reemered from these excavations with sizabletifigble samples
from each temporal component. The preliminary tesef the faunal analysis are reported as wehlheadglifferences between
the faunal assemblages from each occupation.

Résumé

Les fouilles a Wadi Mataha, un site épipaléolitteipitué dans le bassin de Petra au sud de la Jerda eu lieu pendant
I'été 1999. Les premiers sondages en 1997 onté&éweis périodes d'occupations depuis le pré-naaufl3,500-10,500
BC), le natoufien ancien (11,000-9000 BC) et le nasufécent (9000-8000 BC). Chacune de ces occupaiets plus
longuement explorée en 1999. Un total de 18,00@seassseux fut découvert avec des échantillonsidagifiés, quantita-
tivement significatif pour chaque période. Les legs préliminaires de I'analyse de faune sont egpaici ainsi que les
différences dans les assemblages fauniques pocurobaes occupations.

Key Words: Epipaleolithic, Subsistence, Seasondtitwironmental zones

Mots Clés: Epipaléolithique, Subsistance, Saisahalibnes environnementales

Introduction

In May of 1999, Joel Janetski of Brigham Young Umsity and Michael Chazan of the University of
Toronto directed archaeological research at Wadiakbg an Epipaleolithic site in southern Jordan.
The site had been briefly tested in 1997 by Janeisk found evidence of multiple occupations dat-
ing from pre-Natufian the Late Natufian (Whitchegral. 1998). The 1999 research was carried out as
an archaeological field school for Brigham Youngugmnsity.

Site Description

Wadi Mataha is a multi-component, Epipaleolithie $h the northern portion of the Petra Basin (Fig.
1). Human occupation lies at the top of and dovateap talus slope at the south edge of Maghur al
Mataha, a large sandstone monolith. The elevasaabbut 950 m. The landscape is rough, broken
terrain intermediate between the city of Petra gewatler, hilly uplands which still contain some ves
tiges of oak-pistachio woodlands. The site slogatesed with sandstone rubble, chipped stoneidebr
and tools, and occasional bone eroding into a skcyrdrainage of the site’s namesake, Wadi Mata-
ha, an important drainage flowing into Petra onB/KHm to the south. The size of the artifact scaste
about 1100 1 Initial estimates of site size were modest gitlem possibility that cultural material
may have simply eroded down slope; however, thed 38rk has demonstrated that features and
buried deposits are present in Test Area 3, wiiiahell down the slope.

Several Nabataean water control features are tauthe sandstone escarpment and occasional Naba-
taean sherds are present on the site surface. andstone ledge at the base of the escarpment are
several bedrock mortars.

! Department of Anthropology, University of Pennsyiia, 3% and Spruce Streets, Philadelphia, Pennsylvanig4191
2 Department of Anthropology Rm 946 SWKT, Brigham Yigwniversity, Provo Utah, 84602
3 Department of Anthropology, University of Toron&i)0 St. George St., Toronto, Ontario M5S 1A1.
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Fig. 1. Map of the Levant showing the location cddVMataha relative to other Epipaleolithic sites.




Test areas

Excavations consisted of three test trenches: Aiest 1 at mid-slope, Test Area 2 on the upper slope
and Test Area 3 on the lower slope (Fig. 2).

Test Area 1

This area at mid-slope contains Early Natufian mat@ssociated with a semicircular masonry wall
standing up to four courses high. In 1999, 11 ssuseters were excavated to clarify the natureef th
structure. No floor features were found but a fragtmof a finely crafted, basalt shaft straightener
with incised geometric decoration and a small pietcearved stone, were uncovered at floor level.
Lithic material was uniformly Early Natufian, i.dynates with bifacial Helwan retouch. Faunal re-
mains were poorly preserved compared to the upppe §Excavation Area 2).

Test Area 2

Both Late Natufian and Geometric Kebaran mateaa¢spresent in this area which lies on the upper
slope of the site. Bedrock mortars are present sandstone bedrock shelf abutting the east edge of
the excavated area. Late Natufian levels are ctaized by dark, middeny sediments containing
small, steeply backed lunates with bipolar retoact crude notches and denticulates. On the eastern
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edge of the excavations, sediments appear to hese @isturbed by colluvial debris deriving from
the cliff above. This activity eroded a channebittte midden depositing sandstone cobbles and red,
sandy sediments and mixing a rich Late Natufianeband lithic assemblage with some Nabatean
pottery and modern glass.

Late Natufian features include a roasting area wittark midden and abundant small cobbles and,
stratigraphically below and slightly downslope, aqghy surface of flat stones with seve@alibex
horn cores and domestic items including pestleschifmbed stone tools lying on it. The surface ap-
pears circumscribed by an arcing alignment of dangsboulders. Below this surface was a burial
consisting of two individuals: a complete, artidathadult male buried face down with the lower legs
tightly flexed over the upper legs, and the fragragnremains of an infant lying adjacent to but
slightly above and to the east of the adult. Assted with the adult burial were a large blade af no
local chert and a breached stone bowl with a cyufleished base. The stratigraphic placement and
associated chipped stone diagnostics argue thse therials are Geometric Kebaran in age. Lithics
from this lower level are characterized by the abseof lunates and frequency of steeply backed,
pointed bladelets.

Test Area 3

Seventeen square meters were opened to determetbaexhihe lower slope had been occupied. Ex-
cavations revealed a yellow brown sediment andleufibacross the entire area with Early Natufian
material embedded in it. Lithics are similar togh from Test Area 1; i.e., lunates with bifacial-H
wan retouch. Three pit features containing ashynsents, lithics, and faunal material document the
use of the lower slope at least during the Earljufn.

Table 1. NISP list of Wadi Mataha bones from th@7.&nd 1999 excavations.

Taxon N % Taxon N %
Ungulates Reptiles

Aurochs Bos primigenius 13 1.0 Lizard (Sauria/Agamidae) 7 0.5
Equid Equusspp.) 10 0.8 Snake (Columbridae) 4 03
Goat Capra aegagrus/Capra ibgx 256 19.7 Land Tortoisd éstudo graeca 290 223
Caprine (ProbablZapra) 168 129 | Total 301 231
Sheep?Quvis orientalig 5 0.4 Aves

Gazelle G. gazella/G. dorcds 222 171 Gallinaceous Birds (Galliformes) 3 0.p
Caprine/Gazelle 27 2.1 Partridgeléctorischukai) 73 5.7
Fallow Deer? Dama mesopotami¢a 2 0.2 Falcons/Hawks/Vultures (Falconiformes) 11 90
Total 703 541 BuzzardButeosp.) 13 1.0
Carnivores Common BuzzardButeo butep 1 0.1
Dog/Wolf (Canissp.) 5 0.4 Long-Legged Buzzar8(teo rufinig 2 0.1
Cat Felissp.) 1 0.1 EagleAquilaspp.) 2 0.1
Fox (Vulpessp.) 16 1.2 Honey BuzzarBérnis apivoruy 1 0.1
Marbled Polecat\(ormela peregusna 2 0.1 SparrowhawkAccipitersp.) 2 0.1
Total 24 1.8 OspreyRandion haliaetus 1 0.1
Small Mammals/Rodents Griffon Vulture Gyps fulvuy 1 0.1
Hare (epuscapensis 32 25 Egyptian VultureNephron percnopteryis 1 0.1
Mole Rat Spalaxehrenbergi) 10 0.7 Falcon/KestraF@lco sp.) 6 0.4
Jird (Merionessp.) 14 11 Perching Birds (Passeriformes) 2 0j1
Vole (Microtus guentheji 10 0.8 Crow/Raven/Jackda@drvusmonedula? 1 0.1
Mouse Mussp.) 4 0.3 StarlingSturnus vulgaris 1 0.1
Rodentia 8 0.6 Unidentified AveAyessp.) 73 5.6
Total 78 6.0 Total 194 149




Dating

Two AMS radiocarbon dates on humic acids from ahina@e recovered from Test Area 2 place the
Geometric Kebaran occupation at 14,140 + 130 BPthad_ ate Natufian at 11,200 + 50 BP. The

second date came from a level stratigraphicallyvabibe earlier date and associated with steeply
backed lunates.

Faunal remains

The faunal assemblage from Wadi Mataha was incdeasesiderably during the 1999 excavations.
The sample contains some 18,032 bones, 1,300 (Hf%yhich were identifiable specimens,
representing at least 31 different species (se&eTgbAll components produced sizable assemblages.
Bones from Geometric Kebaran and Late Natufianléeaee extremely well preserved, although
some from Early Natufian contexts are heavily esierd with cemented sand deposits. Excavators
insured thorough recovery by means of dry screemngt-proveniencing of most large bones, and
picking through the remaining sediments to recgreriously unnoticed small bones. As a result of
these techniques, a full range of taxa, includimgugety of microfauna, are represented in therasse
blage. Analysis of all taxa was completed as fgp@ssible using comparative collections at Harvard
University’s zooarchaeological laboratory and Mumeaf Comparative Zoology under the direction
of Richard Meadow.

The sample contains many of the typical deserigtegpecies as presented in the initial analysis
(Whitcheret al 1998), as well as a greater variety of small mafmmand rodents, birds, and carni-
vores. Caprines, including those identified to geaus level Capra) and those identified to the sub-
family level (ovicaprid), are dominant at 33 pericehthe total NISP, followed by gazelle at 17 per-
cent, and a few bones from aurochs and equids.| $amal are also common and are represented pri-
marily by land tortoise Testudo graeda hare Lepuscapensi}, and partridge Alectoris chuckay,
and a wide variety of raptors. Although gazellemihate the faunal assemblages of Natufian sites
located in forest and coastal areas, the capringrdded assemblage at Wadi Mataha resembles the
large mammal component from the semi-arid stepipip sast of the Dead Sea, such as Beidha and
Wadi Judayid 2, where both caprines and equidsrosith greater frequency (see summary in Byrd
1990:176). Other species favoring more wooded asaeels as deer, wild boar, as well as waterfowl
are extremely rare or absent from these sites.

All bones are highly fragmented, and a few larganmal bones show evidence of impact cones
and fractures, most likely produced during proces$dr marrow. Over 21 percent of the bones show
signs of burning or scorching, although most do exdtibit the characteristic spit marks of cooking
over an open fire. Bones are burned to varyingekgrsome are wholly charred or oxidized and oth-
ers exhibit differential levels of burning on mplg surfaces, indicating exposure to heat sometime
after disposal. Almost half of the burnt specimaresfrom the Late Natufian level, most from near or
around, but not inside of a roasting pit featurery'few bones exhibit evidence of butchering, proba
bly due to the high degree of fragmentation of lsoinem all levels, and the inability to see the-sur
face of heavily encrusted bones from Early Natufeatures. A small number of bones are worked:
two are grooved, while a few others exhibit polighigrinding, smoothing, or shapihng some de-
gree. Most are medium to large mammal long boned,rne are complete or formal tools. Other
taphonomic features noted on the bones includewairfstances of rodent and carnivore gnawing,
heavy root etching, and weathering.

Ungulates

Ungulates account for over 55 percent of the sanP#prine bones, including those identified as
Capraand those identified to the family level, are mn@ihant, representing 33 percent of the assem-
blage followed by gazelle at 17 percent. Other latgs include 13 aurochs bones and 10 identified
as equid (both about 1 percent of total NISP). Humedification is evident in the extremely high
fragmentation of most bone and a high incidencéuwhing on identified ungulate bones from all
contexts, particularly the Late Natufian levels.



Goat

The 176 bones identified &apra sp. could belong to either ibeKdpra ibey or wild goat Capra
aegagru$, both of which are known to have inhabited thetlsern Levant since the late Pleistocene
(Harrison 1991; Davis 1982). At Wadi Mataha, theitas of the two species apparently overlapped,
with the ibex perhaps favoring the more arid casybelow the site and to the south, while the lush
hills above and to the north may have providedablet grazing grounds for wild goat herds (see
Uerpmann 1991:116). The two species are distingdighimarily by differences in their horn cores.
Ibex horn cores have flattened anterior surfacedevaegagrus horns have a sharp anterior keel (Har
rison 1991:184). Both species were identified aribg Wadi Madamagh (Perkins 1966:66) &hd
aegagrusat Tor Hamar (Henry and Garrad 1988:14), both me&pipaleolithic rock shelters. Horn
cores from botlCapraspecies were also identified from the Natufiarels\at nearby Beidha (Hecker
1975). Twelve horn cores from Wadi Mataha cleadyéflattened surfaces, two of which exhibit a
rectangular cross section, both characteristiC.abex None could be positively identified & ae-
gagrus

Gazelle
Gazelle bones comprise 18 percent of the total NiEPbones fall within the size range for the
mountain gazelleGazella gazelly (after Horwitzet al. 1990). The range of the smaller dorcas ga-
zelle Gazella dorcasprobably did not extend this far north of the&iantil after the PPNB period
(Tchernovet al. 1986/7). Although incomplete, the shape of fiverhcores at Wadi Mataha are ellip-
tical in cross-section and more closely reserthlgazella

Of the measured gazelle bones, 10 appear to berfrales (1 astragalus, 1 calcaneus, 2 metacar-
pals, 3 first phalanges, and 3 second phalangels® ane very small and most likely from females (1
calcaneus, 1 patella, and 5 second phalangesgdbéck not be determined for an additional 18 bones
as most fall within the lower range of female amghkr range of male animals (based on Horettz
al. 1990).

Sheep?

Five bones are tentatively identified as she@pig orientalis): one radius, one metacarpal, two
second phalanges, and one third phalanx (follovlBogsneck 1969). Two are from Late Natufian
contexts and three from the Early Natufian. Sheegkaown to have inhabited the northern Levant in
the late Pleistocene and have been found as fén asithe central Negev, suggesting that wild sheep
populations extended south along the narrow seithisteppe bordering the fertile crescent (Daatis

al. 1982:87). Sheep favor more open, hilly areas guats and would have preferred the gentler, hilly
uplands to the north rather than the craggy temaar the site.

Bosprimigenius

Cattle normally prefer a more wooded habitat, kawehalso been identified in the Natufian levels at
nearby BeidhaB. primigeniusbones at Wadi Mataha include 3 skull fragmentsioBar fragments, 1
scapula, 2 humeri, 1 radius, 1 metacarpal, 1 canpall distal sesamoid. Eight of the thirteen bones
are burnt. The distal radius is unfused, indicatifean immature individual probably less than 3.5
years of age (after Silver 1969).

Equids

Equid bones are commonly found in steppe/desers,séind three equid bones were recovered from
the Natufian levels at nearby Beidha. At Wadi MatalD bones are identified as equid, two of which
are immature. They include two upper right secorednplars, three second phalanges, one left cen-
tral tarsal, one distal metatarsal, one left cadaan one distal sesamoid, and one distal medopodial
Of these, six were complete enough for measurementof the second phalanges, both upper pre-
molars, the calcaneus and the distal metatarsbhralfrom animals smaller than hor&s(us feruy

but most are larger than the Syrian Onadequ(s hemionysmeasurements from Cayonu (after
Meadow 1986). Of the three species of equid knawmfthis region of the LevanE{uus africanus
Equus hydruntinysandEquus hemiongsthe size of Wadi Mataha bones most closely apprate
those identified as wild as&quus africanus[E. africanus somaliensisecond phalange from Uerp-



mann (1991:20) measures GL: 42.5, Bp: 44.0, Dp Bd:541.5, SD: 38.0, and. africanus africanus
(Uerpmann 1991:22) metatarsal measures Bd: 40.53@@, dTm: 23.5 DTm: 26.1].

Small Animals

Small taxa, including carnivores, small mammalshsag rodents, reptiles, and birds, are abundant on
site, comprising 44 percent of the total NISP. Reftones, comprising almost exclusively land tor-
toise bones along with a few lizard and snake spes$, are the most common small animals in all
contexts, and represent 23 percent of the totaPN{Sarnivores are relatively few, comprising less
than 2 percent of the sample, while birds are wagltesented at almost 15 percent. The majority of
birds are partridge, although a diverse range utbora and a few small birds are also present. Human
use of these small taxa is suggested by a largd&uonf burnt tortoise and hare bones distributed
throughout all contexts, the high degree of fragiaeon of most bones, and evidence of cone frac-
tures on some tortoise carapace and plastron fratgme

Carnivores

A total of 23 bones were identified as canids: fimedentified dog/wolf Canissp.), one unidentified
cat Felis sp.), 16 foxes\ulpessp.), and two marbled polecat$ofmela peregusnaV. peregusna
prefers more forested areas (Harrison 1991:131) Vdadi Mataha is probably near the fringe of its
habitat. Foxes are found in nearly all regionsepkdor extreme deserts areas (Harrison 1991:117).
Three different species of fox are currently foumdhe Levant, although the largest species, the re
fox (Vulpes vulpégsis most common. The sixteen bones identifiey/alpessp. From Wadi Mataha
are most likely from this specieRulpessp. is represented primarily by feet bones (botdt &ind
second phalanges), although examples of skull pi¢écandible, maxilla) and limb bones (femur,
ulna, and radius) are also present. A high numbéeeai bones suggest they may have been slaugh-
tered primarily for their pelts and skinned priorttansport to the site (see Crabtetal 1991:166).
Both V. peregusnapecimens are left mandibles.

Small Mammals

The number of small mammals increased dramaticallfhe 1999 excavations. Hare are best
represented with 32 bones and were identifiedeggis capensiss this is the only lagomorph known
to have occupied the region in the late Pleisto¢klagrison 1991:213). Hares are represented primar-
ily by metacarpals and mandibles, although firsalphges, and limb bones (ulna, radius, humerus)
are also present. Identified rodents include 1@bdrom mole ratsSpalaxehrenbergj, 14 from jirds
(Merionessp.), 10 from volesMicrotus guentherj, and 4 from miceMus sp.). An assortment of
both cranial and postcranial elements from mostispesuggest many rodents probably died within
their own burrows, although other, non-human agsuat$ as raptors and small carnivores may have
also introduced rodent bones into occupation dépdpdent bones exhibit varying levels of preser-
vation; most are highly fragmented and eleven aratb perhaps suggesting a cultural use for some
species.

Land Tortoise

Land tortoise remains are common on this site, 280 bones identified &estudo graecaCarapace
and plastron fragments are abundant, although tiores, scapulae, coracoids, and pelvic bones are
also represented. Tortoise bones are found iroatexts, most in a highly fragmented state. Abdut 1
percent of the shell fragments are burnt. A fewrlgegomplete plastron and carapace pieces from
Late Natufian levels could be reconstructed. TwdheSe show signs of cone fractures in the center
of the shell, probably the result of breaking thelkwith a stone while removing meat.

Birds

The assemblage contains a variety of birds, mawhi¢h have yet to be identified. Partridgdec-
toris cf. chuka) bones are most common with 73 specimens. Chud@rdound in dry, semi-arid
environments with sparse vegetation, and would heaen available near the site. The relative ele-
ment representation of chukars shows a bias towsed®ral bones (coracoid, sternum, and scapula);
(Fig. 3). Wing bones (ulna and humerus) and thiotdbsus are also well represented. Tchernov



(1993:198) notes similar element representatiorchokar bones from sites in from the Natufian core
area and suggests this indicates a differentiasfrart of lean muscles attached to the pectordlegir

At least seven different species of raptors hawnbdentified including buzzard(teosp.), grif-
fon vulture Gyps fulvuy Egyptian vulture Nlephron percnopteriiseagle Aquila spp.), sparrow-
hawk (Accipiter sp.), falcon/kestralHalco sp.), honey buzzardPérnis apivoruy and ospreyRan-
dion haliaetu} as well as a number of bones of unidentifiecc&@formes. The griffon vulture, buz-
zards, and golden eagle prefer a mosiac of hahitatsding high mountains, lowland deserts and
plains, and nest on precipitous cliffs and rockertmoking open areas (Forsman 1999:291). The ho-
ney buzzard, sparrowhawk, and osprey favor morede@reas, although the spring and fall migra-
tions of many of these raptors pass through theaheyForsman 1999). Unlike chukars, Falconi-
formes bones are represented primarily by ternphalanges with small numbers of leg bones and
very few wing or pectoral bones suggesting thabhges they were not used primarily as food (Fig. 3).
A similarly large percentage of terminal phalangéd-alconiformes has also been documented at
Salibiya I, a Late Natufian site in the Lower Jardéalley, as well as at several nearby PPNA sites
(Tchernov 1993:197). Crabtred al (1992:166) have suggested that perhaps the ldatyiEople
collected talons for ornamental or decorative psgso

Age

The age of death of both caprines and gazelledbased on epiphyseal fusion of long boriedlow-
ing Davis (1980:133), about 29 percent of the dazsbnes are immature, with four percent killed
between five and eight months of age, and the mngR4 percent from 10 to 18 months. The num-
ber of immature bones was not large enough to peromparisons by level, although most of the
immature bones come from the Late Natufian compbne

The percent of immature caprines in the assembtagkghtly higher than in the case of gazelle.
Based on epiphyseal fusion alone, about 32 peufetiite caprine bones are immature; one bone is
from a goat aged from 13-16 months, 11 are 1.%3/2ars, two are 2.5 to 3 years and one 3 to 3.5
years (based on Silver 1969nalysis of tooth wear indicates a number of yoangnals including
one aged less than three months, two 5.5 to 10rghspone 17.5 to 19.5 months, as well as some
older individuals including one aged 2-3 years, 8¢ years, and one 4-6 years (based on Payne
1973; 1985).
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Element representation

The large number of goat and gazelle bones alldaednalysis of skeletal part representation. The
results show differences in the relative proposiofibody parts between gazelle and goat. Elements
are divided into five categories according to amatal location: feet (phalanges), hindfoot (tarsals
metatarsals, astragalus, and calcaneus), hindfiembu¢, tibia, and pelvis), forefoot (carpals and-me
tacarpals), forelimb (humerus, radius, ulna, arapsta), and cranial (skull parts, mandible, maxilla
and teeth).

Gazelles are represented primarily by foot bone®r(@0 percent of identifiable elements), fol-
lowed by relatively equal proportions of craniardlimb, and hindfoot bones (near 15 percent), and
fewer axial and hindlimb elements (8 and 10 pei¢dRig. 4). Caprine remains are dominated by
cranial elements (over 50 percent of identifiedrgats), with hindfoot and foot bones the next most
common (12.5 percent each); (Fig. 5). All remainskgletal parts (axial, forelimb, forefoot, and-hin
dlimb) are relatively rare (6 to 7 percent each)eo the potential biasing factor of large humludrs
horn core fragments, which are more readily id&tilé than other bones in a fragmented state, horn
core fragments were excluded from the comparatmadyais of skeletal proportions. While excluding
horn cores does little to alter gazelle skeletat fraquencies, the percentage of caprine cramgal e
ments is reduced to just over 20 percent, anddladive proportion of all other elements increases
somewhat, particularly foot bones and hindfoot &m@limb elements. Regardless of the form of
analysis, caprines and gazelles appear to havdlgldjfferent skeletal part frequencies. A highmu
ber of caprine cranial bones is probably due teqmeation conditions, particularly in Test Area 1.
Most cranial specimens are dense bones such ashiefrdgments or teeth. Horn cores, the largest
category of cranial material, were probably tramgabto the site independently of subsistence needs
Gazelle bones are dominated by phalanges and naidgpand in this respect appear similar to other
Epipaleolithic faunal assemblages. All skeletaltpanowever, are more equally represented in the
Wadi Mataha assemblage compared to other siteggtAgnoportion of foot bones may be the result
of the destruction of other long bones during iete®m processing for marrow (Tchernov 1994:69).
The relatively even representation of both capand gazelle postcranial elements suggests that en-
tire carcasses were often transported to and pedam-site.

Seasonality

The season(s) of occupation at Wadi Mataha careterrdined both through the presence of seaso-
nally available bird species and the age of cedaigulate remains. Probably the best seasonakindic
tors in the faunal assemblage are the abundantigecse species of migratory birds including sever-
al major raptor species. Most of these specie$dimgy the honey buzzardPérnis apivoruy eagle
(Aquilaspp.), and sparrowhawl¢cipiter sp.) follow regular migratory routes through thevant in

the fall and spring. Others such as the commondudz@uteo bute} long-legged buzzard(teo
rufinis), the various species of falcon/kestiehlco spp.) and the two species of vultur€ygs fulvus
andNephron percnopterjisan be either residents or migratory visitorshi@ Levant. Cumulatively,
the presence of all these species strongly suggestgpation during the spring (mid-April to early
June), fall (mid-September), or both seasons. &svirious ungulate species represented in the as-
semblage have fairly delineated rutting and bighseasons, the ages of ungulate remains also pro-
vide useful seasonality information. Gazelles,drample, give birth primarily during the spring and
early summer (March to July); (Tchernov 1994:80hiM/no neonatal or extremely young individu-
als are present in the Wadi Mataha assemblageagbeof death of three of the gazelle remains is
between 5 and 8 months, suggesting occupationeirialh from September to November. Estimates
for the age of 13 individuals range between 10 BEdanonths, possibly indicating winter or spring
occupation at the site. The rutting season forNhbian ibex occurs primarily during October and
November, with females giving birth in March andriApFor Capra aegagrusmating takes place
sometime during the autumn and the young are boMay (Harrison 1991:185). Based on the age
estimates of the Wadi Matal@apraremains, occupation appears to have occurredglthnfall and
spring/early summer. One specimen from a young a@naged less than three months and two be-
tween 13 and 16 months old indicate a late spngatly summer occupation. Bones from animals
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between 5.5 and 10.5 months and 17.5 to 19.5 matdhsuggest fall or winter use of the site. Taken
together, the seasonal indicators in the Wadi Maftabinal assemblage suggest spring/early summer
and/or fall occupation at the site, although thespnce of ungulate remains from a variety of age
classes may also suggest use of the site durirg bihes of the year.

Discussion

The discrete and tight chronological sequence gbatgolithic occupation at Wadi Mataha offers an
opportunity to both fill gaps in our knowledge bketGeometric Kebaran and Late Natufian hunting
patterns in the little known steppic environmersdtes the Dead Sea, as well as provide a more re-
fined perspective on subsistence changes througheutate Epipaleolithic period in southern Jordan
(see Baadsgaard 2000 for a more detailed discusfgubsistence change).

Previous investigations of Epipaleolithic faunalpkmtation patterns have been hampered by the
problems encountered when comparing assemblagassiightly different environmental settings or
derived from different recovery methods or reseamiiocols. The Wadi Mataha remains are from a
single site and thus, less affected by these pmblsee discussion in Bar-Oz 1999).



Temporal Variation

The increased sample size from the 1999 excavasibmsed comparisons between the relative pro-
portion of different species in each occupatiorSRicounts are sizable in all contexts, largeshén t
Late Natufian (n=523), and somewhat smaller inEbdy Natufian (n=244). The Geometric Kebaran
component was especially rich in faunal remainde@ent sample (n=212) was recovered in spite of
more limited excavations in these levels. The redaprey abundances of each assemblage are ex-
amined by comparing the percent NISP of the variaxa represented. The animals used in this anal-
ysis include bones frofaquus Bos CapraCaprine Gazellg andLepus as well as remains from four
small animal groups: carnivores, rodents, reptigex] birds. These comparisons reveal almost no
change in relative species abundance between tben&gc Kebaran and Late Natufian periods,
other than a slightly greater proportion of gazelléhe Geometric Kebaran sample (Fig. 6). A greate
difference is apparent between both of these od¢munzaand the Early Natufian component. The Ear-
ly Natufian assemblage has a higher proportionapfioe remains relative to other ungulate species
as well as significantly lower proportions of régéi The same species are present in all threeotemp
al components, although the Early Natufian sample diifferent proportions of most animals than
both the Geometric Kebaran and Late Natufian asksgyab. The greatest difference lies in the higher
percentage of caprines in the Early Natufian, agtdr proportions of tortoise in both the Geometric
Kebaran and Late Natufian components. Birds areerabundant in the two Natufian occupations.
Including the high number of caprine horn core magts from the Early Natufian component
probably over-exaggerates differences between aticupperiods. With horn cores from all levels
excluded from the analysis, the predominance ofimegemains in all levels is somewhat reduced,
most drastically in the Early Natufian assemblagthough the proportion of most small game (ro-
dents, reptiles, and birds) remains relatively lowthis period. In the analysis without horn cores,
both the Geometric Kebaran and Late Natufian askeyab have relatively equal proportions of ga-
zelles and caprines, while caprines remain the rmbghdant species in the Early Natufian sample.
The relative abundance of hares and carnivoresinsnfarly constant during all time periods. Com-
parisons between the ungulate proportions of eagtparal period show a slight trend towards an
increasing focus on caprines from the Geometricakab to the Early Natufian followed by an in-
crease in gazelle exploitation in the Late Natufteniod (Fig. 7). An increased focus on caprines
during the Early Natufian period may provide eviderfor changing large game hunting patterns,
although differences between periods are minimdl dm not indicate any great change in ungulate
exploitation patterns through time. The large maincoanponent at Wadi Mataha most closely re-
sembles Beidha, the nearest excavated Natufianatiteough the recovery methods were less tho-
rough, inhibiting comparisons of small animal uBke proportions of caprine and gazelle are almost
identical between Beidha (69.9 percent goat; 22rtgnt gazelle) and the Early Natufian component
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at Wadi Mataha (71.4 percent goat; 28.6 percergllgay, although cattle is more abundant at Beidha.

Considering that different preservation conditiomsy have affected the size of the small animal as-
semblage in the Early Natufian component, the iveairoportions of small animal taxa were com-
pared between each occupation (Fig. 8). Tortoismast abundant in all levels followed by birds
(primarily partridge), hares, and carnivores. Wita exception of a few more species of raptorgén t
Late Natufian, the number of small animal taxa remelatively the same. A change is more apparent
in the relative proportion of these small animaktéhrough time. Tortoise is much more abundant in
the Geometric Kebaran small mammal sample (ovepef2ent), although its proportions decrease
compared to birds, hares, and carnivores in battetrly and Late Natufian components. The propor-
tion of birds gradually increases through time,le/hiares and carnivores increase substantiallyan t
Early Natufian and decrease somewhat in the Latafida.
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Sedentism

While semi-sedentary encampments are common icdfeeNatufian homeland, the mobility patterns
and degree of permanence of Natufian sites in @teas appears to have varied with respect to local
ecological conditions. In steppe/desert areas, fidatsites are smaller and exhibit signs of legsrin
sive use than their counterparts in the Meditemarfeomeland. Byrd (1990:86) describes two types
of steppe/desert occupations during the Natufiaitogeone characterized by intensive activity and
exhibiting evidence of moderate permanence, andbther distinguished by more specialized and
short term use. The Natufian occupations at Wadiakt appear more like the former; the presence
of a variety of large and small taxa, as well ap@plex assortment of domestic tools and features,
suggests that a broad range of activities tookeplar site. Multiple, deep bedrock mortars, con-
structed architectural features, and two primahumations are also evidence of intensive and pro-
longed use of the site. The faunal evidence, inotpdemains from migratory birds, and the age pro-
files of ungulate remains indicate that huntingusoed during multiple seasons (probably spring and
fall). The rodents identified in the Wadi Matahaemblage include mousklds sp.) bones, although
none could be positively identified as a commespakiesus musculus The mouse bones as well
as most other rodent bones are most likely inteugiithin occupation deposits.

Evidence for prolonged occupation at Wadi Matalggests that Natufian foragers in southern Jor-
dan were more residentially stable than earlieugso Foraging patterns probably involved the logis-
tical acquisition of resources from semi-permarggdsonal camps and periodic residential moves.
Evidence for multiple phases of occupation withatlke Wadi Mataha temporal component further
indicates a probable recurrent seasonal use dittaeProlonged or repeated occupation would have
resulted in the over-hunting of large prey withgarby hunting territories, forcing hunters to tlave
greater distances to exploit large game or intgrbiir exploitation of small animals.

Future and ongoing research

The Wadi Mataha faunal data has begun to offeglimdanto Epipaleolithic animal exploitation pat-
terns in the steppic environment of southern Jardlae Wadi Mataha remains are one of three Early
Natufian faunal assemblages and the only repoitgidfisant Late Natufian faunal assemblage from
southern Jordan (see Henry 1995). The Geometriatgelfaunal sample is one of only three Middle
Epipaleolithic faunal assemblages from this redidanry 1995; Henry and Garrad 1988). The Wadi
Mataha bones, thus, have the potential to offeuahnmeeded characterization of Epipaleolithic ani-
mal exploitation patterns in the more peripheraha of southern Jordan. Observed temporal trends
in animal use will become clearer after continugdagations, with the resulting larger numbers of
identified specimens, as well as a better undedstgrof the features and stratigraphy of the site.
Issues of climatic variability have yet to be fullgdressed. The differences between the proportion
of different taxa in different components may bsaggated with climatic fluctuations and the result-
ing effects on the extent, range, and abundandédfefent species, particularly large game. Theetyp
and variety of animals found in the faunal assegdkuggest that the site is located near the auerf
of several different environmental zones. Whilsitis in a mountainous area marked by rugged sand-
stone cliffs dissected by a system of wadis, thgelaregion is a transitional zone between genllie h
uplands and the semi-arid desert. Even minor ciarflitctuations may have greatly affected condi-
tions in this intermediate environment.
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