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demo^nf^hk prho*  in time mkJ spax. l\ut<Skdiierr;ncan ccaifxrİNOft$ of (ha 
breadth cxpc«se a mı^or shıft ın huemr) prcdaDor pccy dyıuırics invoİYV^ «mil 
exnc arinûds by 5(M0 KYA ırt ü»e Medilcnncar^ Badn. uîth «rlıcsl tndKOliods 

occuninjî in thc Le^'anbne cûnûkr lxKcd on nn*  evkknoc ftom C\a$ızb Cav'c. 
aMnj HÂ>ıXünıCa^e 2nd ne:cby sitet in the Gcılikeof [sn»d.

Antropoloji. 20W (18): 4166.

KEV WOKI)S: Zcoarchacology. diet breadth. demography. 
.Mediterranean basin, hunlcr-^Aihcrcrs. Palcoliihic. Üçağızit Cavc. 
Tuıkey. IsracI, llaly.

I



42

AKDENİZ HAVZASI GENELİNDE CÇAGIZLI 
.Mz\ĞARASI’.\Üzl (HATAY, TÜRKİYE) PALEOI.İTİK 

DİYET GENİŞLİĞİ
ÖZET

Türkiye. Halay İli. Os'ajızlı Ma^arası'nda sürdumlen »on kazılarda.
öncül Ü»< )\ılcolılık(cn banlayarak Epipalcolitıfc kadar uzanan birden 
faz)n penyuda ait. çok iyi koçunmuş bol mtUArda luyv&n Kemimi cHc 
cdtimişiir. Bu majtAradd. avlanmaya ilişkin bazı eğilimler. Akdeniz 
Havzatı’nın herhangi bir bölgesinde kaydedilen bilgileri vanMimakladır. 
Anc^k hu faunal serilere aiı diğer detaylar Hatay bblgcMne ve komşu 
bölgelerine özgüdür Kuçiık av hayvanlarına ait bilgiler^ Paleohtık diyet 
genişliğinin lantmlanmatı ve artışın tarihknmesı ite raman ve nKkana

olarak dvmogmfıde cO/.lenen değişimlerin anlaşılmavmda özel bir 
yere sahiptir. Diyet genişliğinin Akdeniz. Çanagı'ndaki karşılaştırmaları 
Akdenir İfavzasrnda 50*40  bin yıl önce küçük av hayvanlarını k&psayan 

av-avcı dinamiklerinin insanı etkileyen ana değişimlerine ışık 
tutmaktadır. Bu göstergeler, Levant koridorunda. Oçagızlı Nfağarasrndan 
elde edilen yem kanıtlar ile Hayonım Mağarası ve tsraiTin Gulileo 
bölgesindeki paleolıtik sitelerinden izlenebilmekledir,

Anahtur Kelimeler: ZxKiarkeoloji. diyet genişliği, demografı. 
Akdeniz havzoşt, avcrtoplayıcı. Paleolıtik, Oçağulı Mağarası, Türkiye. 
İsrail. İtalya.

INTROÜVCTION

T»v> icçDcs ın cultund evoIutKO—thc MxkJle lo IY>(KT Weolithk' transMion 
and FUmery's <19W> "Baxıd Spcvtıum Rcvcjictıon’* al thc end of ihc 
l’knioocne—arc unikd by üvma. of e.xpandir^ dietajy breath. prvdakn*pccy  
dyTumics. nnd pukudemography. Alihough somc of the origınal orgumerZs un ü»i 
sul^t rda speviGeally K> ptxıt expâoitat>on,e\p2nsx«ı ın knaget diets ean 
be tfi\'<$Ug;<ed thcougjı the anchaeolaunal rcconl. I^cre we begın uîth a drcaikd 
e.uunıruoon of one hch launnl xrxs (hxn the site of Oçağızlı Cme. ın ük I İHay 
rvgıonof Türkey (iTgure l).ajxl ıhcn uvcomiderhcAK'ito kKal sa]ucnec rıu\viih 
pun-MoJnemncon ^tenY> m documeniod prcvi<x»ly by*  the fırst akchor (Süner 
2UUI). ConsUfiLs in the pj«-Mcdiieman cıxnpxiwıeı xe geogmphk setting, ahong 
uırüı unıfcrm <bu quulxy. ran^ of pcvy typcs. and aiinbutkc of thc fuaus io 
buRtijı oolkcton vu taphonomk orûlyses. IhiK. puitems m the dxı an; mou 

likely to vtey as thc rvsult of elirTufie*indueed  shifis in fauna! ccctenl or dunges in 
hunıxı prediüory bduvke. \Ve fînd thui humon dıcts dkl indecd evpaid in the 
\$nh)enancun regkwı duriıtg (he Lüc Pke>txenc. a pnKJcss chu began eariier tluc^
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supp:*̂ ;  WKİ, ıhc nfcmultcn pruvidod b\*  srruJI i» aınueıc thc nK>M 
powe:fulon lhc5iıb)CK(<>fdKtLxrJdlhajxldc7mgn]^

FAL'NAL PATTERNS AT ÜÇAĞIZLI CAVE

?\t kast 11 dis^inct cullurul laycrs luvc been idencifıed in C^&gıztı 
Cavc ns or Auuust 2002 (Dınçcr c< *1.  2Ü01: Kuhn cl al. 1999; 2<XIL 
2003, 20CM). ITıc cullural scquc<KC spans Ibc înitjal Uppcf PakulilhK: 
(bcginmng btiforc 41,000 uncahbrated rudiocarbon ycaıs). folloued by 
carly Uppvr Pakoliihic (ca. 34-36^'57 uncak radtocjLfbon ycarx) and 
Ahmarian phaj^.s (ca. 29XKXl-34jCXX)) dünüre 2>; a $sgnif»cant hiatuı in 
dcpoıitıon seperates (he Upper Pakolithic laycrs from an early 
EpipakoHlhit' component. thc biler of whk'h daics lo ca. l7jCHX) uncal. 
r^KKarbcn ycars (Kuhn Cl al. 2001). The cultune *crks  ın ÜçağızJı Cavc 

contaıns slerik or semi-slente layer*  separaiıng majör cultuıul hori/xiM, 
OÛcn sterile nedcla)*$.

The main opcnıng of tlw Mbeher face$ $<X)lhweu and rcsU 18 m
above modem sca k^rel in a limcsione promoniory on an cKcepiKMinlIy 
sleep coast. The sile ıs adjaeer.t lo a narTow valky Ihat may
lıave pcescnicd strategic advânuges for hunting roe deer. ralkn^*  deer, and 
wild goa(« remaıns ol whieh dominate ıbe culıuraJ depo^iis. The dh'eıse 
eonlcnU of Ihc Uppe? and Epi^Paleolilhic deposiu in Üçajjızlı Cave 
indicate ıhai ıt a rcsKİentinl camp for much oe ali of ils occopaiion 
hhtory {Stıner el al. 20f)2); culıural layeıs ı>pteally inelode a wxle iange 
of stooc lools. bone and nnikr imptemenU, cobbk grinding slones and 
anviU. Shell omamenls. and hcdith tealures (Culeı^ et al. 2000. Kuhn el 
al. 1999. 2001). Üça.tızJı Cave ocoııs ın Ibc NE btogoographie quadran( 
of ıbe Mcdıtenanean Basın, al Ibe lop if ibc leyantine nfl (see Figüre I). 
Whilc dala collceiıon on ıhc faunas of Oçajlızlı Cave conltnues, 
prelımioary resutcs presenıed in Tableı 1-5 pmvide rcbable impre.<ıions 
abouı Pateoliıhic human dıets a< iIils sile.

The eullural sequenec of Oça^ızlı Cave spans moıi of oxygen 
isolope «age (OlSj 3. along wîth a bricf poıtıon of ülS 2 (I’igurc 3) 
Signılkani variaiion ın ıhe repreteniaiion of large herbivoces tx appareni 
ın ıhe launal seqııence. ûitd a number of guasi-opposing pallcms oceıır 
bciween wild pig (514^ icrofa], Mesopoınmian fallow deer (/Xı/«ri 
n:e.wpoX(7/wı‘ro), uild gOûl (Capra and roe deer (Copreo/us
eapreo/ttt), .Much of Ihe variation in ııngulâie speeics abundarx:e may 
relaic tcı ehanges ın local vegeuiion as woıld cîimale shified, and 
speciftcally in acvorüanee ith cbanges in Ibe sile's disunce from ıhc 
sbüfcline. Shcllfısh wcre cKpIoiicd iş food only duting certain pbases, 
nx)st nocıbly Ibc Ahırurian and Epipakolilhic. s*ith  nxK5c.si oecurrenccs 
in ıbc much oldcr Layer I, Thesc pbases secm lo conetpond lo limcs 
wken ıhc shorcIırK- s*ould  havc becn closesi lo ihe shelter (sec Figüre 3).
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n Tufkey: lb>ıhc pcrccniıgc of mpAnc teıiünt <in*cn(d  ın»r4[k) mıh< nnıl 
ot orh (İrem $l(vcr 2001).

yet somc of ihc temporûl variatton in ıhc un^ubtc faunas cannot be 
ctplaincd hy changing climatc atonc. Musl notabiy. ihcrc Ihis a 
Progressive declıoe in ıhc body sizcs of ıhc ungubıc spccics mosı 
comtnooly hunied in ıhe iaıcr periodh (Sıiner ın precs). This aspcci of ihc 
dala, along wilh ırends in smuH game usc. arc consisienl with 
obi’^naltons cl\ewbcre in ıhc Mcdiiorancan Rasın.

Table 2 prescnıs genus-speeifıc summarics of camc freqı>eııcic5 
wıihin ıhc smnil game, ungulatc» and camivore fracıions. An expcdicnı 
ıncosure of divcniiy (N>£cncra/log|MNI|) in Tablc 3 iodıcaıes great 
sidbiliıy in iaxononııc ricbness for ıhc l'ull spcctrum of camc animah in 
ÜK eullural laycrs of Oçagızlı Cave, Figüre 4 rx>nc(helcss reveals a 
marked iıcnd in ıhc small vs. Inrge canıc fraeiions (ha'ced on Tablc Ib). 
The relative cmphasıs of small prey inereases lale in OlS 3. fim uiıh 
tcspeci (o slou*  muvıng {colleciible) small game animaU such as shclirısh 
and tortoises. By ıhe Hpx>palcoliıhie. quick small game (mainly 
lagomoq>hs and birds) abo bceamc very imporiant. Camivorc 
represcntaiion differs tinle wiıh lime. These arc mainly small fur-bearing 
spccies and brown bcars. lool marks and burnıng damage on which 
indicue ıK« ıhey vvcıc prey of human hunicrs.
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CONCKI’TS ABOLT DİKİ*  BREADTH AND DKMOÇRAPHV 
İN ARCIIAKOLOGY

?\]| RıkolidiK' fıuîninidt hvcd by huniinL*  und colk<tıng uiM fıxxis. 
on ispcct of CAİNkncc thai bcgun co duappcar only wah the eııx?£€ncc of 
fjrnnnj and herdtng of Ibe Ncolithic SlO KYA. The rooU of 
(his lemaık^^hlc ecofX>nue iransformation lıc ir) equally rcvotutionary 
changcs (hat look plaee uiıhin cenain Slonc Agc cıılrurcs sevvral 
ınıllennia bcforchand. Binford (1968) and l'lanncry (1969) fnsi 
reeognized Hnks bclucen ihc cspnnding dicls of l^tc Pleistosene 
loraecrs in Luıasia and eulturr chnngc. Binford desenbed subslaııüal 
dıvenifıcatton ol hunun dieis in m>ddle and lıigh lalitudc Europe at the 
end of the Paleolıthie. or Mesolilhıc. toughly I2*X  KYA. Kapid 
divemfteatinn in huntıng praeCice.^, food pfxxessin£. and food storage 
equıprnenı j;cnerâlly aeeompanicd ehe dıetuıy shifts, which hc look to be 
symptonst of iniensitied use of habiiAts and fuller explot(u(ıe>n of thc 
potential foodstuffs (bey containod. Some of this behavior was dıreeted lo 
grindin^, dr>'ing, and storing nuıs. bw it also involvcd smnlI animah («e 
also Clark and Straus 1983: Colc$ lEd.l 1992; Jochim 1998; Keelcy 
19X8; Ptkc and Gebauer 199SJ.

Flanncty puyhed th»e ıl«en;<K>ns lurther in 1969 wıth his “BnxKİ 
SpcKtıvm RtA’ûİutkMi" (BSR) hypcthesis, pmpoting dun enxTgen« of thc 
Ncohchıe m ’Aotem A^ia was pedâced by k)cd inarascs ın djetaıy becadh amoog 

Rıragtog sodeiîct of thc lak l^ipakuliıhic. Hc arguod tha; suSssKtKC 
dnvni&aliua, rruinly throoghadding ncu- speetes to Oıe diei. racMXİ thc eanying 
captKi^y of an ensTOfimcm ıkıl wjs âKmLMn^';l>» oon^'ioned by climaic instabdiiy 
M tlkC end of (hc Plctscocvnc. 'Ibese uuihm suggcUed thıl ksral imbnhnces ın 
huınjn pjpuîatim donity rel^is'c to availrhV foM uva*  x»n)chw irtegnJ to Ok 
a*rnark.^e  chM)^ IkU COûk pike ir. hr.ıman sckıcties ja<! prsor to thc focçseT- 

toîkT iran.s)tifx). Btnfbrd's and PUfincfy's popers hase Mimulakd mudi 
arvkkutogira] rescaKİı and ınany ckbolt^ CAiCf llıe kist three donKks« not ie».l 
KvauNC ıbcy offcnd some exphnt peodi«k>ns hbout subiistcnoc chjn^îe. Cbe of 
thc mcwt u-idcly u$od Of Ckse jroJktions n zooardıaeakıpy ı$ Fhmery's 
sug^Msoeı (hal thc dcfual number of spoctos ın kMr.an dieb irKiraKd wıilı thc 
BSR.

The argumcnis loruardcd by Binford and b'lannery aboul humx’) 
subsi^tcnoc csolutcon werc influenced direelly by early ^oıks in (be 
scierKc of popubtion eeology, includıng whal laicr camc to be knoun as 
fnraging (hcory and diet hreadth models. Inspircd purtKularly by the 
\*ork$  of Odum and Odum (1959). Enıkn (1966), and MaeArlhur arxl 
Pianka (1966). Binford and Flanncry argued ıhai eeonomic chuıge eould 
havv resullcd from derrxıgraphic crouding in certain regtons of Ibc uorîd 
and somehou ahered :tome of thc cofx!iıions of selcction on human
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Most ûfChaenlocisb continue tu (hınk of dctnogruphıc fncUvr^ u$ 
<ıoe of scvcf:ıl tngfcJtenb n«vsMJ>' to ihc lotuger-farmer Itansılion (c^.. 
Kccky Bar-Yotcf and Mcadow 1995; Binford 1999; DavİK ci al. 
1994; Redding 1988; Roscnberg 199»; Watson 1995). We know ıhai 
dcnsitydcpcndcnt cffcctş can play deciıivc rotcs in 5haptng tbc 
cw1utioıiâiy hKtociesof prcdatcc*prcy  syslcnvs in general (Buutin 1992: 
Pianka 1978; .Sincbtf 1991), and humant 5.1ıould not be altogcthcr 
immuRc to the<e ellccts in phnetpIe (Harpcnduıg and Bcrtraın 1975; 
Wıntcı!uldcr and Coland 199.^1. Clunge$ in bunun population density 
ccnaınîy inllocnce ihe rates of intef-^pccific and tntfftspecirK: cuntacı and 
the avadabılity of eritieal foochtuü's. Wıth sncrcasc.^ in population 
öcn^'ity, people*s  Solutions for getiing enough to eal ate bound to shıfl a$ 
u'cll. Raptd lechnologıcnl change and the grenter den^itics of 
archaeokıgical siie< dunng the later Rakolithic knd some crcdence to this 
po<ition.

TIIEOKETICAL enpkctations for diktary
BRFaPTH

Evidenee of ıncreasing dıeiars*  hreadib is cspected 10 lake Ibc focın 
of nıofc spccıes. in the diet antikor greater pıopoftıonal esvnncss amnng 
high*ıanke<l  and low-rankcd prey ıtcms m response to declıning 
avaıîabılıty of pnfteiıed lypes. A predatoc can afford lo ignore loucr 
gualiiy prey at liicte oost if the clıance of fındıng a superior typf in ihc 
ncar future is bich. fostering a natfO^'Cf diet ihat cnıphitı^ci a favored 
typc di^ptopo^KX)alely 10 it$ avoılability in ibe envıronment (Cocxlttion I 
in Figüre 5). As tbe supply of preferred prey dwırxlles, bowcvcr, 
bfoadcning the diet tu inciudc comnu>n but lüwcr yicld prey types 
maxımizes a predator's ıctums per unıt expcndiluıc by reducing seareb 
time (Pianka I97S). Tlın second urı of condılions tlvreforc cncourages a 
more diverse diet in ılıe sense ıbal the predator’s eınplusts is sprvad moee 
evcniy anx>ng two or more prey types thai occut in the cnvirunnteni 
(Condiıion 2>.

Bnrudentng of Paleolıtluc dkls in Huusta certaınly is apparcni Ifom 
greûier ctploiiatıon of energy-ricb nuts and Inrgc leeds from tbc Lpi- 
l\ileohtbic onwârd Bccause the nuiriiıonal bcncfiis of Ibcse ncsourees 
requırc conıiderabk uock and equipment to exiract (Kecley I98S), tbe 
trend is mou readıly apparent from tbe pcohferaıico of milling tools alıer 
tbe Lası Glacıal MAXİmum <Wright 1994). and, to a lesser exicnt, from 
inercasing evidence of stoıage facdiıies and preserved plant patis 
(Hiliman ei al. 1989; Miller 1992) atxJ ıbc fise of commcnıal rodents 
<Tchetnov 19S4>. Under leon C0fXİ>tK>n( peoplc sbould also havc become 
İCM yelccitvc obout whj« anımals 10 hunt ratbcf tban go hongry. Yel, tbe 
measuıcs of diversıty in gamc usc bascd on Linnean tavonomie
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cntcgorics (counis ol spvoeı or genera) nrgister only onc ck-aa «onoınic 
trftnsılKM)—Ihai İroni forugcr> lo farmcn in Ihc carly Ncohihıc. when 
ihcrc gıadual rfrr/oır in dklary brcadıh (Davı$ 1982. Edv^ûrds 1989; 
Horu tiz 1996: Munm nd.: Ncclcy nrxl Clark 1993) Wh:ıl varıatıoo coııkl 
bc found tn Üıe Ukxonomic divcr\iiy of archacofaun&s acro>s Ibe Miödk. 
Upper. and Epi*PaIcoliıhk  pcriock u*as nx>rc CJKily cxplaıned by chmaie- 
drıvcıı envi.-vnnıcnlal char.gcx or gcogrjphK variaüon m anııı^ and plant 
communıly composilioo (Rar-O? cl al. 1999: Sıınek and Snydcr l93tS: 
Slır.v: 1992), Until rcccnily. ihCfC sccmcd 10 be tx> zooajchacological 
^upport for Ibe RSR hypotbcjcs of CKpandıng dıcl bccadıh ın ıbc İnler 
PjlooliLhtc.

The batic idea behind (he BSR liypatlvesıs renıains a g<x;d onc. 
Divcrepancics bctucen thc resuhs on planı and animal cxploiiaiton wm 
lo sicm from hou zooarchacolo^tsu tcr>d to caicgonzc prey anımals 
(Sıincr ct ol. 2000). Bccausc d>e culluro of tniercsi arc cMinct, pfcy- 
rankıng syslcms cannol bc mfcrrcd from uaichıng pcnplc makc 
deciıions. The rclaiıvc valocs (pay-ofTs) of prey muM insicad bc 
evaluated from knou'tcdgc of modern varianu of ıhe animnls who^e 
bones occur in 4rchacok>g«al dcposiis. Spcciet and genera preseni ıhc 
mosl obvious (and deeeısible) anal)tical calcporics, and ıhc mo$l hteral 
cxpcctaiion of FbnrKryS BSR hjporhc.sLs b ındccd morc speeıcs in ıbe 
dieı and^or nıore ever. cnıpttxsis on ıha\c ıpccics. Thus zooirehacologisu 
normalty e.xam:nc dıci variation in lerms of ır.dexes ol mononue
fichncıs (Nopecics «r N-gcncra) and taxoııoınjc ev^nness
(piûpt^rltorultly ın abondnrKc) (Eduards 1989. Nccley and Clark 1993; 
Stmek and Snydcr 1988: Gray.snn and Delpeeh 1998). Such analyscs 
enıploj ciihcr Kintigh'K simubıion-based icchntque (Kiniigh I9S4> or a 
more long*>ianding  regression appro^ıch (Grayson 1984) tbal apporcnily 
grew ool of Ihc work of Ftsher. Cofbci. and Willijnu (l’i>hcr cl al. 1943) 
foe problemv of sampling in modem communıly eeology.

The main wc3kncss of diversity appeoacbcs ibal rcly on l.inr^an 
iaxonomic unıl$ i$ ihcır ınscnsilıvıiy lo ıhe physıcal and behavıoral 
diffcrcnce.s among prey anımals. TİK only qualincaiion normally athiod 
lo soch ana]>?!;cs ıs prey body size, since all game anımals are compoMxl 
of limilar lissucs and largc anımaJs yıcld moce food ıhan vmall onev. esen 
if ıhcy arc nxxe diffıculı lo caicb. Tlıc lug>c of ıhis pracıice is fine as far 
as it gocs. but İl poccnltâlly overlouks creai diRcrcrKcs in prey bandlmg 
costs nmong ammals ıbai arc bruadly cquıvalcni in feod conlent and 
packagc $ızc (n facl. somc dtsunlly relulcd lava arc ncaıiy c<|uivalent 
from thc vıcupoınc of harx]Iing cosU bocauve of their locomolor babils or 
ways of 3voxlıng pıcdatoe>. Turtoises and aKk^duclling nurine shcllfısh, 
for cvamplc. arc sluggısb or irnmobilc, Hanes arxl partridgcs. ıhough
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similar ın bcxiy wcivht (o lortoisc^ oc an arnı*full  of stıellfısh, arc qukk 
and nıancuvcrahk. Humuns, hecausc of thcir gencrahsi dıcUTy 
tcndcncıcs, wıll cxpîoıl a widcr range ptcy thc rcsidenl spccics 
divcnity in ccosysicms incrcascs. During chc Pkisioccnc, cesideni 
spocîci dıvct3.iiy was subjeci <o change with dtmntc-drivcn ihıûs in 
ettociıvtf latitude. \*hich  in some Cûse.-’c fuKhcr incrcased tbc potential for 
prcy lypc iniefchangvabiliıy. Climaic-driven cffecls on animal 
communtty «ructurc thercfore muM be laken imo aecouni ın rcNeaıch on 
humnn dieiary breadth. İn Ihiı study appeal mninîy (o global OIS 
vhfonology to »epurate anthropugcnic <hehavtoıal) frum ındcpendcnt 
environmentnl changos.

niET TKENDS IN MEDİTERRANEAN ITALY. TÜRKEY 
AM) ISRAEL

Oifferıng pt^y i)'pc clasiifiention sviiems creaily uffect 
archaeolociiU' pea'eptions of chanpe in prchistoric dici breadth. and 
ih<we approache^i mû$t Mricdy bound by iawnoniy havc ohıcured cntkal 
ınfoımatıon. Thı$ can be demonsirated by applying a simplc nKASurc of 
diversiiy to ıhıee faunal os^ccnıblagc seıics froın Ihe Mednerrancan Bn>in, 
thc Reciprocal of Simpson’s lndc\« Of wherc ? Tcprcionis the 
proportion of each prcy lype f€x arrny ,in nn asiemblage (Sımpson 1^49; 
Levini I96S). İn lu'o ırcatmeni^ of thc jamc dala, ibc pıcy catcgotıcs arc 
ınanipuUted a:xJ progressivciy sıınplirıcd, from catcgories rooied strktly 
İli hiological lystematıcs to ıhosc detined by independcni encrgctic 
cfitena. such as prey body size and predaior a\xıcdancc Mrutegies.

The Medıterranean faunal serice inciudc a tolal of 32 asscmblages 
from sbclicr sites in thc Wadı Megcd. Urael (200-11 KYA) (Siincr m 
press. Siiner d al. 2000; Munro 2001). ihe uestem coasi of Iialy (110-9 
KYA) (Siincr 1994» 1999). and Cçûjttzii Cavc in south-ceııtral coastal 
Turkey (42-1? KYA). Three disiiiKt quadranix of thc Medıterrancan 
Rasın .ire repretented (Rgürç 6). each wıtb iH own sel of endeniıc 
specıcs. Each faunal serics eoincides gcograpbicaîly wuh Meditenanean 
vcgdaiion rcfugia during pcak glacıations ($cc BlondcI and Aronson 
1999: 2S). Thü^ ıhc ch.ırsces for «ability in community composiıion in 
ihe Mody areos arc as hıgh ns ihey can be for any Medıterrancan 
ccoiystcm. The speetrum of animal tûxa caien by Raleoliıhic pcopkı ın 
ıhe Medıterrancan Basin did not vary much; tonoıscs, matine shclHish. 
oslnch ecgs, gamc bırds sueh as purtrıdgcs. hare^, atuj rahhib. in addition 
to a u'idc range of unguUic spccics.

Bccauu*  the «erıcs from luly, Utack and Turkey rcprcsent distmet 
ccogeographıc zoncs, ıhc trends to be diseussed below cannot bc 
dismissed as local phenomena. The archneofaunal asscmblages
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collcclivcly span 200.000 to 9JXXJ yean« bcforc present. Gcopr^phic 
con(cxt and >i<e lypc arc hckl ^neriUy consi^t in cavh s^rics, and tbc 
cojnporıiOn5 arc confıncJ to asscmblagc*  from lınu^ilune cavcs and rock 
$hcltcrs, placct tn which tood >uuld havc bocn bfou$k< hy fonij:crs The 
sanıplcs arc untfnrmly hıgh ın quulity, wiıh thoıough rccovcry and site 
documcoiation. Syıtcmalıe fınescrccnin^ w as ptjctieed in ali cases, ûıtd 
prchıstoıie dama^c (O tbc faunal remains» such as bumin$. bfcakage 
palteıns, and ux^ and pcreussion marks, along w,jih ncar or totul abicncc 
ol datnacc from non-hunıan predatars. dcmonytıate Ihat Ibc small aniınals 
wcfc eon^umed by PaleoJithic humans (scc Stıner 1994^ 1999. m prCKv. 
Slincr and Tehemov 1998; Slincr ct al. 2001, Kuhn and Slincı 1998). 
Matcıial of unclc^r oııgin. or rcprcsentıng nıtxed cultunıl cntitıci, hat. 
becn removed from constderaiion. Tbc dala from Oçafıızlı Cive in 
Tuıkey Uicd in chis comparison arc an cırly suhscı from the ptojcci 
(Slincr and Mıtnro 2002).

The pccfcncd counlıng unil for Ibc di^ersiıy analysis is üıe lîumbcr 
of idcnttücd Sj>ximcns (NLSP). hcic coofıncd to spccımciM thai eoukl bc 
idcniıncd 10 genus oc finer ta.xonomic dislinctions. NISP is Icast tubject 
lo ag^ıtrcgation error (sec Grayson 1984 for a full dtscussior. of the 
advanugcs of NISP). Frugmcnt size ıncrcascs with pıcy body size in ali 
of ıbc<c faunaı, but tbc grndaiıon in fragmentation is stmilar among 
asscmblagcs (c.g., Slincr 1994. m prcxs; Slincr ar>d Tthcrrmv 1998). 
zMlbough MNI is n dcııved tneasurc (hat cmbodıes many morc 
assumpcions. it i.s U5cd for sltelllish remaîns lo eonirol fnr mveh hıgber 
Ics'Cİs of fracmcnıation. subsianlially smalkı b<xly sizes, and the faci that 
milline nıollusks sbells have cKceptionnlIy hıgh idcntifiability quo:tcn(t. 
owıng to iheir disiincitve morphologics and surfacc (cviures {Slincr 
1999).

DIKTARV EVENNhkSS BASF.D ON COLNTS BV CENERA

Application of ıbc Kocipn>cnl of Simp<on*s  Index lo asscmblagcs 
which poieniially contain aboui 20 genera fFigurc 7) yield.s consisicnily 
low Icvcis of evenncsı in dicıary bre^th in tbc ıhree faunal scrics oser a 
200 KY time span. Thcfc is only a very wcak corrctaiion uith lime 
(Pcarson's f 0.386. /«.IS, p«J05, n=32>. and there ıs no eoııcspondcncc 
to the 6-7 elimuiic otcillattons ındtcated hy oxygen ısoiope dala from 
dcep sea coccı (c.g.. Maninson ei al. 1987; Shaekleton and Opdykc 
1973). \Vhile sample size vaiıcs aınong ıbc nssemblapcs. (hix fact 
rx>ı cxplaın ihe paitcm ın Figüre 7, This ircaiment of tise dala pmvıdes no 
suppon for tbc BSR hypoihcsıs wıthin the Pnlcolithıc, jusi as Fdvvurds 
(1989), Noeley and Clark (1993). and Honsiiz (1996) obıerscd from Ibeir 
.sludies of oibcr OM World faunas. Most invesıigaiıons of diet breadtb 
ehanges bavc siopped hcfc.
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EVENM-SS AMONC SMALL l’KEV TYI’hS BASEI) ON 
ÜEEKNSE CHAKACTERÎS'I ICS

^Hıut abouı tmalt antmal eKploiiation? Tln^ i$ whcre Bınford and 

naııncr> exptfc(cd <0 «e üıc grcaic't chan^cs in canıc usjC. Wc know (hat 
Anıall animah "^crc important 10 human diets ın ıhc McdiYcmncan Bxsin 
frwn at Ic.ısi ıhe early Middle P«^lcoliıhkr onu'ard (Klein and Sc<xı 1986; 
Sliner 1904; Siiner and Tehecnov |90S). TIk' pmporiiünal conlribaiion of 
stnall jîûmc lo tot^l meal iıUûkc varied from slaple lo 'uppIenıeıU. 
bovsescr. with no pAn-.Mcditennncan incnd cvccpt Ibc a $hnrp increase al 
ıbe ek>sc of (he Palcolithjc sequcrKC5; (Dâvi$ cl al. 1994; Munru 1999; 
Sıineı in prcx$>; lor rcasons noî yel deierminc. ıhe launal ?icnc). from 
Üça^ızlı Ca%*c  ptiMCS an inicrestıng c\ccp(ion lo thi» ceıx*f4hz^iion.  We 
aUo ure ıhat Ihe »pcetrum of uninul iaxa eaicn by Pakotıihic peoples in 
ıbc Mediierranean Ba$ın did no< vary much (Şliner 1994; Tehernov 
1994). Houever. (hc rclalive cnıpha<iı ıhal hıınıan> placed on ihrec 
general lypet of sırvall animak ehanged dramaucalty wiıh lime. Mtddic 
Palcohlhic focacers scldom bûlhcrcd wiıh «nail prey unless ihcy were 
casily oblaıncd (eollcdablc snıall prey xueh as lonoisjc*.  sbclirKh, large 
lizard%. OMiich ccgt). This vıs nol ıhc cn« in nwıny İrem ıhe carly 
Upper Palcolilh>t' onvıard,

Varıalton wıihın llıc of cach MedtlcrrAnean
launal serıes (Figüre 8> revcah a clcar trend toward ınorc even 
öependence un high-ranked and lou rankcd xmall pfcy. conlimulıoft of 
expanding dietary breadıh during ıhe laicr part of (hc Mcditeırancan 
Paleoliıhie. ’nui regmuping of ıbc dau disiınguidıes only be(ween ilow. 
movıng. casily collceied lypes (lorioises and xbellfısh>. fıst-runnsng 
maınmak (muidy lagomorphs). ar>d qu!ck llying canıc bırd<. Only 18 
aMcmblagc*  in Ihc Mcdilerrancan sene*  eoniaın small game componcnts 
large cnough lo bc eompıred. uııh four from Ihc carly Mıddic Pakolithte 
of llâly eoİUpsed ınio one 10 incfcasc sampk size. Removjng large gamc 

from Ibc compüîjjon allowi cleJır cxpncs«Oft of cxparxJıng dici hreadth m 
small gamc cxploıtation (r 0 606. /=.37. p«.0l. n=l8). (Threc 
Muustcrtan componcnıs of Kebara Cas'c (Spcih and Tehernov 2002] havc 
becn added lo l*ig.  8 but are nuC inciuded m (hc slaiisiseulcalcuL'ilions.)

ThC!< data irxlıcaic (bal much of Ihe expanskxı louk place dunng a 
cokl clinulc slage (OlS 2l. altİKiugh ıbc trend began ın 01$ Thal the 
ırerul eoohnucd unabaled ınto OlS 2 İ5 tbc opposılc of whax ıs cxpecied (o 
rcsuli from climale'dtıvcn charıgcs ın animal commurniy compostiion, 
since ıhe number ol «nail anımal spccics tends (O be greater ın uArrrser 
cnviponmenis (Rlondel and zNronuın 1999; Pıanka I978>. 'Ihc cvidcıKc 
Ihcrcforv mdıcaics a caicgorieal or sicp-wije ehange ın how humans 
inicraetcd wı(h snull anımal populalions arter abouı 40-50 KY.A.
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INFLIIENCE OF IMM)Y ST/.E CaPTLKE COSTS ÖN l’KEV 
RANK

ir diffcrenl way$ of CAtc^ızıng pey in studieı of Palenlitbie dici 
hrcadıh produce conîradtciory re^ulH. which npproach is moıe 
approprialc? The 3mw>ef depcndı on bow wc ıhink fonıgers shouJd have 
ranked prcy KeonJin^ to e.vpeeteJ energy rctumı. I.inncnn UKonomy ıs a 
powcrful lool ın btology and zooarchaeoîoj:y. ıvol Icasl bevause iIkic ıs 
considerable agroement ahout vuhai anîmals 5h<wld bc called and how 
they arc rclated (o onc another gcnciîcally Hı>wcvcr. forageıs*  
pereepttons of prey do nol neces^arily follow ıhc lulcs ol bıologieal 
systcmatics—ın faet ît « cicar Ihal ehey do rxx —nnd variation in Ihe 
rebth^ abundaneeı of spee>e> or gcfjcra doc.< nol socm to bc MMisitive to 
bchnvioral ehungcs m prvhı&toıic human prcdaıofs. Al least in thc 
gcogtrnphıc areas vuasıücrcd here.

Prey body lizc should bc a v.iluablc rx>n4AXonoınK eriteıwn for 
unking ıhe polcnıial rcıums of prcy. and ıııdeed it wa$ of dirccl 
sıgntrtcanec in ıbe t\a)tızlı faunal serics Houcver. prcy body size morc 
ollen laiU to dominate forngen’ prcy rankın^ systems. bceause of ıbe 
addıiional eomplkaiions of capture costs <c.g.. J(x.*hım  I976> and, in 
some caıues. proces^ing eosis (Madsen and Sehmiıt I99S: Stir^cr et nl. 
20ÎXl|. The lar;;c Co smnil body size eontıast ın ibc ihrec Mcdiccrrar>can 
scries. exprcsscd ns Ihc pcrccntâge of uneubtes in (he lotal eour^ı for CACh 
atscmbla^c in Figüre 9, ıs largely irendlcss (r 0 276. p»!, By 
contmsl. ıhc proponioıı of slow animaU u iıhin ıbe snull game fruclK^ of 
eaeh assembUge cleaıly deeltnes wiıh lime in ali three Mcdıtcmııcan 
serRs (r 0.572, .02>p>.0l. n=l8). thc convcr\e of which ıs ınereasıng 
rcliarKC on small qu>ck animah.

Prcy body size musl havc had some cvonomie signılıeancc. but it 
seems Ihal ıhc absolute diffcrenccs in prcy size often were reealibratcd 
from ıbe foragers*  poim of vicw by ıhc dılYcnng eapiure cotu among 
small prcy animah. Thu cxpccutıon ıs compatible s*ilh  oplirnal foraging 
Ihcory. wh>ch ranks prcy ın icrms of costs ol pütsuıl and hatxl2ing vs. 
cnergeljc rclumsiPianka l97S;5tcphcn.s and KfCbs I986>,

ÜISCLSSİO.S

The Mediterrancan Basın constıluies a majör pari of ıhc (oul 
gcographıc rnngc ol Palcohihic humans. arxl ıi is a (cx(book cxanıplc of 
high disersıiy m ar^imah and ptanU, a quattly ilut has ehangod İmle över 
ebe course of tlıe Lale Pleistoccnc. in conirast lo thc rcu of Lurope aıxJ 
much of Asiû <revıewed in BlondcI and z\ronson I999|. Tise 
Mcilıicrrancjın Basın therefore ıs an ideal lahoraiory for (csiıng tdeas 
about dietary CApansion in hunıan cvnhııion: (here *crc  many smati
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$pet*>es  far Pakohıhic foragen lo ch<xwe from and thuK high inhercni 
poCcniiAİ to c.Kpf'CSs shifting prcdator-fncy öynamivs from snıall game 
dat j.

Ind^rpcndeni slandards for prey cla$9»tfıcûû<>n v^>(rc i^olateö from 
uildtife üaU and linkcd (o dcmocraphıc incfcasc by prcdator-pıcy 
simulabon nxx1cltng and eıununation of diminubon efTecb in certaın 
slow-growi»g specK's (Stiner el ol. 2000). The faci ıhar small prey 
untmaK differ iremcndouily m ıhcır developmcni raiei pcrmıU an 
unuuıally ckar vicw of how ırxıva.stf% in Pnkoltihtc dkl bıcadth shsded 
wi(h tocal dcniograplıic gro^fcih. This is rx>t a mauer of huw mueh imali 
ganu." animals conıributed lo (ool game miakc so nuıch as how «rUın 
svry sensilive speetes servc at tympioms of Ihrethokl cffecU in prcdalor*  
prey syUcms.

İn ıbc Medıiefranean Batin, a simpk distınction m tbe "calchabiliıy' 
of small animals happens (o correspond (o greai dıffcncnces in prey 
population rcsilicncc. Ihe lacter goverr^ matniy by iııdividual maturation 

rate (Stıner el al. 2<XK)>. Slow-movıng Medıtcnanean tortoitei (7erWo 
^farca, maiuring at S-12 ycant) and 5omc $helHish soch as hmpets 
(P<ırr//d) an<i large prcdaiory gx\in)pods such ns Than (1*5  years) arc 
espcciailv susccpcible to over*har\'esitng  bccause of slow maturatson ratet 
(Blxsco ct al. I986-H7; I>ye et al. 1994; Haiky et ab 1988; Hockey 1994; 
Stepfrted et ab 1994). h it unbkely üut PalcolıthK foragers vic*cd  prey 
ın termt of their potcnıuls for popubtton recovery, but foragert certaınly 
would have been awnre ol dcelining availabılity of prey and thus 
dcelining retums for tbc same lc*el  of focaging effon.

With cvidencc of harvestıng pressurc on “low turnover” prey 
populaiions durıng ibe laier Palcolıihic in ihc Mediterrancan region, there 

a corresponding inerease in ihc cxploitation of agilc, uamvbloodcd 
small animaU. mainly bırds such as partndges and lagon><xphs (haret and 
rabbıts). Tbese quick small anımals mature ın 11 ycar, and (beir 
popolaiions rebound catıly from bcAvy huniıng by humartt, Predator*prey  
simuUtion moöcling rcıulls have demonstrated Hut hare and pnrtridge 
populaiıons can tupport seven to ten times tbe annual off*ukc  thut 
torioisc populationt can support (Stiner et ab 2(XXI). Limpeb and larue 
predatory mollusks <c.g.. T/w/.ı) arc only somcuhat morc retılıeni ıhan 
lortobos Humans' grcalcT tlcpendcncc on slov/.grouing animals durîng 
the .Vbddle Pakoliıhic, and on larger ındividuals on as-cracc, implie.s (hat 
ıhcse carly populations werc very small and dispersed. PateoliHıie 
foragers' cmphasH on slûw (hiehly rnnked) and quıck (lo^A'cr ranked) 
small prey gjew morc “esen” with time» ıbc predıcied outeome of hvniing 
pre.ssure and demographu? ıncrcjh^e in ıhe abscncc of n conelabon lo 
climate warming. Wc tbuuld e.tpeet to cıxxx)nıcr local vanation in ıhe
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54ory of dici brcadih. arx1 thc Pnloohthic culiurc verics from Üçajızh 
Cûve u « fııx cıamplc of ıhis. Dısporâlc faunal scncs rx>nc(helcis 
oonfûfm lo ıbc brgcr phononıcfx>n of expanUing fonıgcr dtois. sı^nallinç 
funJaıner.tal ehan^cfi in Ihc placc of human bcin£5 ın Lale Plcntoccnc 
ocoîfcyMems (hroughout ıhc Medıicyranean llaıir^ and clsc^hcre. Tbese 
ehanges begar^ carlicr in thc ca$(crn Mediterranean Basın (han at ıK 
ûonİKm and wcxtern ends. underu'uting thc likclihooJ (hat pctfhi\«xîc 
humaıı popubcions *̂>00  largcM in Ihc %cmi-arid subuoptcal lo tmpica] 
latiiudcs of Asin and Ahica (Kcclcy I9SR; Haıpcndıng and Hcrirnm 
1975). Dcmogrnphic puhcs cmanalcd from $oulhwe>lcrn Asia into 
Europe \cvcral limcs aflct ıbc Middic-Eppcr PalcoİKhic tranMlıoo.

Tbc zooarchacotogical rcıuHs placc demographtc lorvo s^uarcly in 
ıbe cvoluiionnry arena in wh>ch ehanges in human diclarş' brcadih and 
socicty occurrcd duııng Ihe l-xic Plcisioccnc. Thıs obıervaiion nced nol 
reprcscnl bftck-pedaling lo ıhc days of simplıMic o; Itnear expbna(ioas of 
populaııon pressuıe a> the engine of culluıc ebange. Iı simply sho>x& us 
that demographıc proecsKi werc somehou paıi of ıhe subMraie upon 
u'htch selectıs'C tiKion may havc opcraied. \*heiber  ıhc qoet(ion ıs abouı 
ıhe cmergcncc of Upper Palcotiıhic (50*called  behaviorally modem) 
lifcuays. socıal eomplcsity in hün(Cf*gaiheıcr>.  oc ıhc origins ol planı 
culıivntion arJ animal husbandry. In mo^t pcrzodı., hnrnan populationv 
^juMcd (O envirtMimcnul «resses ın a siraıvhtforwârd dcmogıu|^ıv way, 
uıihoui ^ubslantivc changcs in bclıavioral adaputions. Kn laıer instar.cc.s, 
(bere is evidcr.ee of beluvtora] evoluiion Whilc ıbc zooaıehaeological 
dau on diel brc^ıh do no< by Ibeınıclvcs cxplzin unprvcedented human 
respontes to deelining resouree avaîbbilily, Ihcy play an unpoıuni rnk 
ın rvfınıng ıhc qucs(ions wc can avk of arehacological rococüs in gcncml,

üçağızlı Cave provıdes onc of thc fccy rcfcrence dau >etx for ıbc 
NW MedilcrrniKan biogeographic qu.'idrnni. owine lo cxeava(ion$ Ihal 
cmploy current (aphonomic, cbcmKûl. and daling lcchniqnc$. The 
Üçagızlı scııes displays numerous similantıes to tbc Upper PAİoolithıc 
las'crs of Ksar •Akil on thc coaM of Lebanon (ıeviewed ın Kuhn c( al. 
2001), an impoıtânl site but whose faunal conlents wcre incomplctcly 
nrcovcrcd.
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