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1. Uvod

Vremenski periogsrednjeg paleolitikalio je epohe pleistocen&eorgopoulou et al.

2015,4). Na prostoru Europe, zapadne Euroazije i sjeverne Alfirdge L1 P Hy X

kyai 40 kya £35 kya (Klein et al. 20046708) ZERJ SULVXWQRVWL NDUDNWHUL
LQGXVWULMH QD ORN D Qdzidtvijerhin@sEerijgnHdoMER nd/ plosfolu] LY D L
severne Afrike razlikujeaterijed (-DQNRBDUDYDQU48 1D SURVWRUX MXAC(
Afrike, period koji ugrubo odgovara onome na sjeveru kontinergaiva se srednje

kameno doba AfrikéKlein et al. 20045708) OQR LPD QH&WR, ovisholo UDVSRQ
promatranom prostor. SRMDYL NDUDRMWQHUK \L\WHREHKLMIHD R N R

kya a]DYUADYD RNR N\D LOL NAD). /DUEH\ HW DO

PremaRPMHULPD L]RW® $o0e hspsh dDstadifido stadija 3, kada su
]JDELOMHaAHQD GYD JODFLMDOD 5LVV L :UP L]JPHYyX NR
(Depaepe 20127; Georgopoulou et al. 2015).4regledostalih naziva glacijalnih i

interglacijalnih perioda, kao i njihov odnos prestadijimaizotopakisika, vidljiv je na

dlici 1.

Spomenute odrednice srednjeg paleolitika, njegov veliki raspon trajanja i njegova
XGDOMHQRVW RG GDQDAQMH BHOUNMGONWMMHERAY D RIW DL XD/
GHILQLUDQMX SUHKUDQH VUHGQMRSDOHROLWLPNLK ]DMI
SDOHROLWLNX GHWDOMQLMH RG NRQJXPDFLMH RVQRYQL
utjecaj ili posljedice koje jenogla imati na kvalitetunKRYRJ aLYRWD RWHADQR MF
NROLPLQRP RpXYDQRVWL RUJDQHirByl2A®BB)ULMDOD QD OF

.UR] GRVDGDaQMH SURXpDYDQMH SUHKUDQH IRVLOQLK KF
MH NDNR MH P HMRNVNDDN® IS MQLKKsY U kémpydnénvi prepraizl O R
(Andrews, Johnson 2019, 238aurski ostaci s tafonomskim tragovima konzumacije

PLQH MHGDQ RGaQ@dIbkplkteiinnd Kka@ BKVS U R Q D €uD &if¢lQrh

geografskom rasponu rotlmo(Morin et al. 2016, 2)Prena tomeoni izlaze iz okvia

alternativnih izvora prehranslRML X RYRPH UDGX REXKYDuUDMX SULMH
Oni su zajednici mogli biti dostupni ako je nastanjivala za to pogodne pegstor

uglavnhom obale kontinenta, iako treba uzeti u cPRIRIJXUQRVW NRULAWHQMD
kopnenih voda 'UXJR RJUDQLpHQMH SUL HNVSORDWDFLML RED
REDOH L | DLQWHUHVLUDQRVW ]D QMLKRYR NRWHAWHQMH



izvorahrane, ali i u vidu sveukupne isplativosti za zapepdF X X VPLVOX XORA&HQRJ

vremenate kalorijske dobiti.

Slikal. BWUDWLJUDIVNL SUHJOHG SOHLVWRFHQD *RG
2015,4).

%XGXiL GD MH ELOMQD NRPSRQHQWRpOY ME DN RPRQ R UR GJQ/NHE
QHJR @aWR VX WR GUXJL DVSHNWYW A V6@l BRmiivn QD MH R
prehrane, iako to nije mogla biti zbog svog nutritivnog doprinosa i tjelesnih potreba
hominina(Hardy 201961) 0 H ynX Wezina je uloga u evoluclpHVWR SRGFLMHQMFE
(Forean et al. 2020 D QMH]JLQR MH UD]XPLMHY DLGNDH RWRHIAIXE® R (
%LOMNH V Xpr&@RdarquR gjil@dda konzumacija rijetko ostavlja tragma

lokalitetu, a njihova eksploatacija ne ostavlja tragove u vidu tehn@pgdnosno,



PRJX ELWL VNXSOMDQH V QDMMHGQRVWDYQLMLP RUXVLF
Q H R E U Ddgev@eimPPower et al2018 38).

Zbog togaukupni udiobiljnih komponenti u prehranhjinova Y D &tQré&sponL. QDpLQ

uporabe NRULAWHQURAYXYMWMDHN RVWDYOMDMX PQRJR SURV
VLVWHPDWVNLP SURYRYHQMHP LVWUDALYRXUWMWD DRM® L X
ostataka s lokalteta VYH MH YLaAH LQIRUPDFLMD R WRP HC
VUHGQMRSDOHROLWLpPpNLK I[DMHGQLFD

OHyX VSRPB@MWAMmA: SURXPDYDQMH GHQWLFLMH SRMHGLQF
SURXp DIVDMWREH QR VW L LAYD BQ R XpOWWDALDX ] XEQRJ NDPHQI
VDVWDYD PLNURIRVLOD ILWROLWD LOL SDN '"1$ PDWHUI
sloja), analia omjera stabilih izotopa, analiz&oprolita ilipak DQ D O L | (HaRdy X y D

2019 61).

Rezultati su spomenutih metodaskupa uz ORNDOLWHWH QD MRMLPD MF
konzumacijaELOMQLK L PDULWLPQLK L]JYRUD NRULAWHQL SUL
prehrane u srednjem paleolitiku. Prilikom pregleda trenutno poznatih rezultata, dan je i

kratak osvrt na bitne stavke provedene metode ili analize.

ORJXUH LQWHU S UnihwiladgolzavipiehahkeRig)a2e/ kit okvira jednostavne
konzumacije. PrisuthostRGUHYHQLK KUDQLGEHQLK VNPRIH)D LOL
SRVOXAaLWL SUL OHRRGQR®UXN AL MIQ&SHIPljane Nrkteha X Y M H W D
lokalitetu WD N Ry H U iRdkac{a& madilfusu kretanja (Richards et al. 2000, 7663).
1DGDOMH VH PRJX SUHSR]QDWL VOLpQRVWL LOL UD]OI
]DMHGQLFDPD NRMH VX QDVWDQMLYDOH EOLVND SRGUXp
*X W L pAZUgHst et al. 2013243). 3B RWRQMH MH pHVWR SUHGPHW UD
UD]JOLND PHYyX SRSXODFLMDPD QHDQGHUWDODFD X (XURS
(Henry et al. 201450; * X W L ptZUgddti et al. 20143 =LOKmR HW).DO
SURXpDYDQMHP SRMH @ Is€dtK takbR.N p OW Y HDWDL P\RRAFLM DO QD
zajednicdli njezina struktura (Henry et al. 201582).

Iz konzumacije alternativnih izvora prehrane pojedDiX W R UL Lkagnitivi® Y D M X
VSRVREQRVWL SURXDPPYDRDL KR GERBA LD QMmBP WGt MD P D
razlog njihove migracije i dmje ekspanzije ili pak evolusikog napretka (Will et al.
2016,71; Will et al. 2019.



2. Pregled ostatakalternativnih izvora prehranmea
lokalitetima

FaunskiRVWDFL QD QDOD]LAWX PRJX RE2/&¥ D0 D W HNRXYVADHFW N H
D QMLKRYR SULVXVWYR QD QDOD]LaAWX PRAH LPDWL XORJ
rekonstrukciji ljudske prehrane i lova (Grant et al. 201% +107).Jedan od prdbma

pri interpretacijifaunskh ostatakaposebiceP HN X & D F,DS R WY & lLjMd3ke M H

uloge u njhovu QDNXSOMDQMX QD ORNDOLWHWX EXGXuUL GD V.
ALYRWLQMH LOL SWileRd: Q5PN XPXODFLMH

Njihovo prisustvo i kbLpLQD QD ORND O L \& HW/IX SARI/NORFHHEL PR JRp XY D
nemorfu XYLMHN R G U D aa3tijatdst \ pretifBrant et al. 2015107).

Kod faunskh ostatakakrupnih biljojeda u obzir treba uzetdjelovanjetzv. schlepp

efektakojL AFLMHQRP WUDQVSRUWD?3 R EMli&a®Q Magatiih YHOLNX ]
GLMHORYD alamR@ranQetiat 2817 @8). ® ®I L $elphcip primjenjuje na

S U R X pe»iani@ Msursanjihove zastupljenosti na lokalitetima, posebice kada je
prLPMHWDQ SDG LQWHQ]JLWHWD QMLKRYRJ NRULAWHQMD
obale. Dodatan faktoSUL PLMHQMDQMX REDOQH OLQLMH pLQL L
posljedicu ima zastupljenost novih vrsta. Bitan faktor pri zastupljenosti pojeditgh vrs

bLQL L IRN XharjibotdrEeq@ziviano skupljanjg? UL W R P H skilignel V W R
nutritivno isplativie vrste, XQDW R p WuRdtjlevda/RHUX XWURAHQRVW HQH
nalazle VH QD WHaH GRVW XS Q (Wil BtBID2013LR”).SUHGMHOLPD

Faunskise RVW D FL PNHXNXGHD fediekohkid lokalitetmalazeu toliko velikom

brojuused PHQWXG®ShOMH JRWRYR YHULQX QDOD]D SUHPD pt
Pinnacle Point, Kisies River, Hoedjiggunt 3 i Ysterfontein 1 okarakterizirani kao

bujLAWD & ($ReeMEONMHYH U Q i QUaH 385)lako Will i suradnici(2015,

67) LVWLpPpX NDNR YHiL GRdiaRIB 6, Qsinknéxdtiko Bla)dySMUH\ASERS

River, ne odgovara definiciji bjh AW D ]DAXRXEVERROMNHVO &G LPHQW X
ostale komponenteoput nojevih jaja, okega, kamerih artefakata ostala faunatd.

Pravim bupLAWLPD VPDWUDMX W H Nsn8gkbmepay\Wabd SftikeW LM HNR P
holocengWill et al. 2015,67).

Veliki je problem pri rekonstrukciji prave slike eksploatacipaloih resurs@odizanje
razine mora tijekom interglacijalaVill i suradnici (2015, 68) opisali su situaciju
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SRQDMYREDJDH GLMHORYH DIULPpNRJ MRQWMACIQHQWD P
preslikava i na ostale lokalitete izvan Afrikarije svega na Mediterano6lonese et

al. 2011,98). Razinaje mora tijekom MIS 5e (123 kya)D RNR P YLAD RG GDQD:
UDJLQH &WdRojMraddvebO®RRYIJXELWND PRJIXULK(MaEAN@QLK ORND
al. 2007,905)

2.1. Prisutnosbbalnihizvora na lokalitetima

2SUHQLWR VH NRQ]XPDFLMD bnhafrddudtaleiob Yojavém RKWU D QL]DPL
JRUQMHP SDOHROLWLNX LDNR VH RVWDFL PDULWLPQLK L
od donjeg paleolitika, primjerice u vidu ostataibe na nekoliko lokaija u klancu

Olduvai u Tanzaniji(Bocherens et al. 201412).lako SRVWRML QHNROLNR PR
lokacija rane eksploatacije obalnih resursa (Erlandson 2001, Tabla I.),ajjelsk

komponenta pri njihovom nakupljanW HaH @GRND]LY

Erlandson (2001287) pretpostavlj&kako su maritimni izvori, ukoliko su bili u izobilju
i GRVWXSQL YUOR YMHURMD ¥ (@S XLYALNMHHW QERL @ ID NNAR LY IHAMX H.

imaju nakon 15&ya.

2SLVDQD VLWXDFLMD PRA&H VH SUL MbogprimathBrefinjdg WL WL QD
kamenogdoba Afrikekada se radi oV LI XU QL P G R Nebd bbaihNeRWwdada W

N R Celrnalaga,prvo su opisaniD | U Ldkalitei SR p H WAL 6\stadijemi dalje
NURQRORANL N ROnidipomat, BalikX seHzuzmé U H io&zgpkte

obak, na cijelone kontinentuNaposjetkusu opisane® QRJREURMQH ORNDFLMH V
Europe na kojna je intenzitet skupljaajobalnih resursa izrazitoanji u usporedbi s

Afrikom (dlika 2.).



Slika2. /RNDFLMD GR VDGD SR]QDWLK ORNDOLWHWD V WUDJRYLP
al. 2019, 46.



Lokalitet Pinnacle Point % QDOD]L VH RNR P LIQDG VUHGQMH UD
obali JX & Q R D IReépuUbhlkel(Marean et al. 2007905). Kroz 400 ky raseljenosti

SRORAaDM PX MH YDULUDR RG SRWSXQR REDOG®RJ GR NRS(
]JDYLVQR RG pHJD VH SUDWL L LQWHQ]JLWHW S8ONXSOMDQM
Ukoliko je udaljenost od obale prelazila 6 km, skupljanje je prast@yVill et al. 2016,

76).

.RULAWHQMH REDOQLK UHVXUVD PRaH VH SUD®LWL RG 0
(Jerardino, MareaR010 412. ,DNR SULVXWQH &4NROMNH WDGD QLVX E
WLMHNRP PODYLK IBr]B RROQRBNORR VWRHYE RGR DADY DM X
povremeno skupljanje (Will et al. 201F55).

8 WRP SRpHWQRP SHULRGX WIS HNRMN\D6 QDM MR H
piNXSOMDQD VWM H Q RPétnaperng P ISRV RIMREDAMMNRD IULPNL WXUE
(Turbo sarmaticu$, priljepci (Cymbulg i nekoliko Donax serra Iste starosti je i
Coronuladiadema YUVWD UDND YLWLpDUD NRMddkigHme&SURQDOD]L
indirektno ukazuje na prisustvo kitova mesa na lokali{@twardino, Marear201Q

415 ORJXUH MH GD VH UMMedapkrahbvadaivgRae NQW $DN MXAaQRP
glatkom kitu Eubalaenaaustralis) (Jerardino, Marea01Q 416).

Tijekom MIS 5d doc u Pinnacle Pointmajbrojnije su pjeskovite vrst®pnaxserra).

=ERJ EURMQRVWL SURQDYHQLK PRUVNLK RUJDQL]DPD GZD
izuzetiGlycymerisconnollyii Phaliumlabiatumjer se radi o nejestivim vrstanfgika

3.) (Jerardino, Marea01Q 420).

Indirektni sutragovi konzumacije kitova mesa uz Pinnacle Ppirgutniu Diepkloof
Rock Shelteri Ysterfontein 1 D REMDAQMDY Dnjé¥ @ W HVH/DOUHY EEXDYMHU H |

)HUQIiQ G H386).



Slika3. Vrste i zastupljenost morskih organizama u Pinnacle Poi&B1 Potrebno je izuze
vrsteGlycymeris connollyi Phalium labiatunjer su nejestive (prema Jerardino, Marea
2010,416).

Na zapadnoj obali¥aQR DI UL p N Hz GreinseXEMIS Bl HD E L O jd lokakite

Ysterfontein NRML MH GHILQLUDQ NDR WUDMQR VWDQLaAWH ]JE
XQLIRUPQLK LJUDYyHYLQD RG NDPHQD DOL L VYH LQWHQ:
NRMD VH PRAH SUDWLWL NWRt&Xa1558JHPHQVNL SHULRG

lako su fojevi srednjeg kamenog doba lokalitetu G D W L U D Qthdila{®?3H5¢ Xa

ili u kasni OIS 3, zbog prisutnosti toplovodnih dagiifivery et al. 200869) i OSL

datiranjal32 £120 kya (Will et al. 2015 58), vjerojatnija je starija dabNa ovom
ORNDOLWHWX NDR L QD Yskedrjgg LkaRea@yOdphak AIKRND OLWH
SUHYODGDYDMX P H @®XeyOdt RIQ20&MN R @ddre Nrste priljepaka

(Cymbula granatina Scutellastra granularisi Scutellastra argenville). 0OHy X

a N R O M m&)zagduplietijerne i bijele dagnje (Avery et al. 200@), od kojihbijele

preferiraju pjeskovito dno, dok su crne vezane uz stjenovito (Avery et al, 2808



2G L]QLPQLK QDOD]D QD ORNDOLWHWiIK jdyaHp SRIIR YBIyHQ Yt
uklapa u ostale lokalitete zapadne obale, na kojima se nalazi madjkakvih nalaza
(Klein et al. 20045712).

Ostalim iznimnim nalazimaripadajupingvini L MiXufjani N U JiQAr&ocephalus

pusillug (Will et al. 201558, Klein et al. 200471]),kaciYHU VSRFHWXKMNIUL NRM
ukazuju na konzumaciju kitovog mesa (Avery et al. 2008, 7T DNRyYyHU VX SURQDYHQ
fragmenti karapaksa ilgstrona X JODW H (CResDadddukhty a istaje vrsta

zastupljena i na ostal lokalitetima tog vremena na zapadnoj obali (Klein et al. 2004

5710).

U blizini Ysterfonteina nalazi se Hoedjiespunt dkdlitet na otvorenom (Will et al.

2016,77) iz viemena MISe (130+119 ka) PremaSURQDYHQRP PDWHULMDOX L
okarakterizirane NDR NUDWNRURpPQR RELWDYDOL&A&WH PDQMLK J
NDPS SULOLNRP RGODVND QD REDOX '"HILQLUDQ MH ND
LIJUDYHYLQH SRGULMHWORP L] XQXW Ujbcd&Qiniade/dL L LPD N
samom lokalitetu (Will et al. 201&,6). Kao i ostale lokalitete na zapadnoj obali

JX a QR D | RdpplWike, karakterizira gavelik broj uglatih N R U Q Miepsha

ungulatg. Drugije lokalitetsveLNRP ]DV W X S O M HD@pkladf ¥Kleirvetad Y UV W H
2004, 571045711).

Will i suradnici(2016, 7§ uz Hoedjiespunt SUHSR]QDM X V OM Ré&GkX]RUDN QD
lokaliteta te smatraju kako su obalni lokaliteti bili dio rutinskih posjeta s lokaliteta na

RNR NP X XQXWU D a QudRilVDiepkidbbria k& s&/nélaae jestivi

PRUVNL PHNX&EFL ULENH |IDREGQRW BRWLEOH umka@H $SIULNH
YHUO VSRPHQXWL +RHGML H \68)Xmipsida bi:iL.S®aOHaMAst, VSl

et al. 201552) NRML MH SUHPD JHROR&ANRM L DUKHRORANRM V
Ysterfontein datiran u MIS 5@Vill et al. 2015 58).

Na obali Crvenog mora locirarsu Abdur (Will et al. 201552) i Asfet (Will et al.
2015, 63), isto tako MIS 5 starosti 6 WLY A SR Q prédozpajeHi na sjeveru
kontinenta, na lokalitetim@ontrebandiers Cave, El Mnasra, El Harhourd2igharet
el 'Aliy (Will et al. 2016,77).

Eritrejski lokaliteti, Abdur i Aseflokaliteti su otvorenog tipD  p L Mstaro$tl H

pretpostavljenana osnovi relativne kronologije, a ljudsja utjecaj pri skupljanju



PHNX&DWFBDWSRVWDYOMHQ JERJ QMLKRYH EOL]JLQH V NDPH(

varira ovisno o lokalitetu.

Abdur je u Eritreji QHAWR SUHFL]QLMH Gy/B Kdnkubn&rijanirBkih
LIYRUD NDR aWIRyotissalRyotid B§red-dfl deformjgWalter et al. 2000,

L] SOLWNLK YRGD WLMHNRP UDQLMH IDJH L RVWDOLK
pripisana je ljudskoj aktivnosti zbog prisutnosti kamebhihUDYHYLQD L YHOLNLK NF
VLVDYDFD NRML SRWMHpPpX V UD]JOLpPpLWLK SRaEsXpMD UHON
terasedio plitkog grebena, tak)QLMH MDVQD YH]D L]JPHYyX RVWDWDNLEL
RUJDQL]DPD NRULAWHQMH RE WQQIRKWWHIGDHIDRRDS QLMH X Si
63).

UAséusu NDPHQH LJUDYHYLQH SURQDYHQH QD SRYUAaLQL VN
uloga u njhovuRGODJDQMX MR& QLMH SRWYUYHQD OHYyXWLP

pretpostavljeno je da su ftipljane kada je more bilohlizini, u vremenu ranog MIS

5 (Will et al. 201564). Will i suradnici 2015,64) smatrgu da se dodatrdjudski faktor

SUL RGODJDQMX RVWDWDND PHNX&ADFD PRAaH YLGMHWL X
RVWDORJ NYDOLWHW QLM H Préfna Witstatkishia@ikalifetX GaX WU D A Q M
REDOL &UYHQRJ RRWDNXMWSERBWYWXIMQLP VWDQLAWLPD Q
JXAQRDIULPpNH 5HSXEOLNH MN@eRjiedMWMR1IVX 6HD +DUYHVW LOI

OHYyX UHGRYLWR SR ¥MRjavelxahtthettdr i@ @amidhdier's
(Smugglers Cave) u Marokikoja senalazi oko 220m od obale, 14 m iznad razine
mora 8 ASLOML ViXoj bafag) prifjehaka 6 WHH O H + FHOUYQi QKB]H ]
394), dagnji L S X aNdpijniji su priliepci, s dominantnom vrstafvulgata 0 Hy X
dagnjamasu brojne plave dagng (M. edulig, vrsta Atlantskog oceana iliM.
galloprovincialis mediteranska dagnjaPerna (Steele E O Y DA)HH]U Qi Q@H ]

-RVEH M HG QD (sHinusV P Y WWNWRriSuXndje DStramonita iako u
jako malom broju$teele EO Y DH) HU Q i Q0aH397), uz dodatak tritonove trube
(Charonig (Dibble et al. 2012192).

PronayHQH VX WDNRYHUWID @M XVRNMHORBM HNRULKQMDpPpD X VYLP V
kroz srednji paleolitikDibble et al. 2012182).

Prema datiranjima iz 2012. godine, slojevi 5 i 6 pripadaju musterijenu, dok su slojevi
4,1V £2,V £1iV =2 pripisani aterijenu 6UHGQMRSD O b®R@kupmicssp NL VORMF
GDWLUDQL L]JPHYX L NIBB). 'LEEOH HW DO
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Lokalitet Dar est BROWDQ MHGQD MH X QL]X &SLOMD QD RNR
Aterijenski slojevi (11560 kya) VDGU&H GDJQMH NRMH VX SURQDYVHQ

faunskm nalazima. Uz dagnje pris@#isu i vrste iz porodice zvrkovKiTrochidag i

priljepci (Steele EO Y DHYH U Q i QA& H389).

.RUL aWwi@veHMIS % pretpostavljeno je i z&élaua Fteah dibiji (Will et al.

2016,73) 2YDM ORNDOLWHW RGUDaDYD MHGDQ RG SUREOHF
Afrike, kada SUSURQD@CHAKBERIWLAWHQL SUL UHNRQVWUXNFLML
SDOHRRNROLAD DOL VH QLMH GDYDOD YH.PozfaR]|RUQRV W
je kakR VX S U R®@jépgiH gvtkovke (Trochidad OHYyXWLP QDYRGL VH NDI
ANROMNH SULNXSOMHQH L] JXVWI WPDRMH IRYWHWSDNHDV R B D
bun LAWXXG XiUL GD aNROMNH QWY XV SWRDX\BIDINDPWUNL YHO MH \
da suskupljane kao hrana,ije jasan kontinuitet u njihoviN R U L {S¥edI© BFOXXY D U H |

+)HU Qi Q0G&L394).

OHYyX ORNDOLWHWLPD 0, ®BloBbosd 8 PEIXDQR D OLOJLN\RHM 5HS XEO
PredsWDYOMD WUDMQLMH NRUL&AWHQ t© B N PR BNDHND QIR WNLRENVH-
tijekom srednjedkamenog doba AfrikeM1 +oko 72ka, M2 +85 do 74ka i M3 +oko

130 do 100 Ka(Will et al. 201561). .UR] VYD WUL V O RdjpjnijeindlaXs FL b L QH

P H yoXtacima hranglika 4.).

Slika4. Postotak P H N X @i@mdminimalnom broju individuavolumenu
iskopanog sedimentaoz tri fazeu Blombosi. Slijeva ndesno opada
profitabilnost vrste(Langejans et al. 20187).
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7LMHNRP QDMVWDULMH ID]JH O SUDWL VH QDMLQWHQ]L
resursa jer je udaljenost od oceana iznosila Z\kfill et al. 2015 61). Tada je bkus

bio na vrstamaisokog doprinosa iz lako dostuprazire SOLPH L RVHNH LOL QHAaW
nje (Langejans et al. 20189). Tijekom M3 skupljani su uglavnonT. sarmaticus

(Langejans et al. 20187).

8 PODYLP SHWREBGGUPGBR VPDQMHOQM®oktiF® ldp [e@eeaPR HN X&DF

WDGD ELR XGDOMHQ RNR GR NBLR G HySL. DK DILOD H
previadaveP. perna(Langejans et al. 20120). 9 H GUNDR O LPp pegnBtijekom M2 i

M1 u usporedbi sajstarijim periodkomRGUDADYD SURPMHQX IRNXVD VNX
GRVWXSQLK UHVXUVD QD WH &platiGi® YewubéS\ierbjatd OL QXW U
uzrokovanomS R Y H U InYidalizMbsti od obal@Langejans et al. 20123). Dodatna

prednosipri skupljanju @N R O Mdgla it L X GWKAHPHQX RpXYDQMD VYM
WH ODN&HP VNXSOMDQMX X YLGX PRJIXUQ R¥MNzIKWNXSOMD C
RG SXaHYD NRML VH VNXSOMDQMX LQGLYDERPOWORIH DQ.J
SUHGORAHQR GD VX WLMH NeRR1 YMR) skuplienerCsMiafides/ WL RG 4SS
GRQRVLOL EH] &NROMNH NDNR EL RODOADOL SULMHQRYV

Primjetno je dasetijekom MIS 4/3, kada je ocean najudaljenigkupljaloza vrijeme
niske plime (Will et al. 201562) tijekom koje su 81 X S O M D (Hali@iX ida¢ L

Scutellastraargenvillei(Langejans et al. 20187).

Blombos je jedan od lokaliteta (#zlders Cave Klasies Riveyte do sada spomenutih

Pinnacle Point 13 i Ysterfontein 1JGMH MH ]JDELOMHAHQD YMIXIDONRQ]XPD
W X O M D Q rdibdep@dlud pusillysL ] P HYy Xkyai 55 kya. Prema urezima na
kostimavidljivo je da su konzumirani vrlo vjerojatno lovlieni 6 WHHOH *EOYDUH]

YHUQiQ G H3%H).

Na lokalitetu je dokumentiranaznimno rijetka konzumacija rib&pja jeuz Blombos
]JDELOMHAHQD MRaWil &t al.QyI2HYV 5LYHU

Klasies Riverkompleksje 8SLOMD L ]DNOR QX &QPR M XAPRINaREBREOLN
slojevimau rasponu od ok@10 y D GR QHaAWR BA®RUR] RRRMH MH NRULAaW
morskih resursa variralglika 5.) (Will et al. 2015 , QWHQ]JLWHW MH ELR QDMY
MIS 5d (22.5+71.8kg/n), i MIS 5¢ +a (4.0 #162.5kg/m?) (Will et al. 201561 +

62).
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Prema analizi kojisu proveliLangejans suradnici(2012 92 +93) promjenase u
skupljanju resursaogodila zbog njihove nedostupnosti IN&R O L & X p¥owhjerieM H G
NOLPDWVNLK XYMHWD L QHVWDQND vwDQLawbD

Slika5. Postotakminimalnog broj individuaP H N X & Ddfummenu iskopanog sedimektaz
pHWLUL ID]H .20ijBve hadesoSmahidije se prttabilnost vrsteg(Langejans et al.
2012,89).

Na sjeveru Maroka nalazi se nekoliko lokaliteta MIS 5c¢ vremena: ®aSotan 2,

potom El Harhoura 1 i 2. U El HarhoualRaterijenskinsuslojevimaSURQDYHQH GDJQM
(Will et al. 2016,73). El Harhoura 1 (ZouhraDYH NRMD MH VPMHAWHQD QI
RNR PHWDUD R 6 DFORRUB WM.PMWHA PHY XA NR®MPBDVX GDJQ!
priliepci, uz dodatak nekih vrst&teele EO Y DH) HU Q i QG H389).

1H&mRlayL ORNDOLWHW QNugkaveHeY Wriaxkof 2 SIRMG Poznat
ORNDOLWHW ]J]ERJ QH]D LIQMWHID-AWL YWD Q R D WESHRIGE DG R NRIEKD O
6SRPLQMH VH VDPR NDNR VX QDOD]L GDJQML SULVXWQL
ostaci sredozemne medvjedifdonachusmonachuys Nalazi € pripisuju vremenu

aterijena Steele E O Y DA)H U Q i Q@@ H3J91), vjerojatnaiz MIS 5a (Will et al.

2016,73). Ostatake materijalas vremenom izgubljenSteele EO Y DA)HU QiQGH]
2011,394).

Die Kelders cavé lokalitetje MIS 4 (Will etal. 201673) QD MXAQRM REDOL MX&QF
QD NRMHPX VX RpXYDQH NRVWL WXOMDRDWIH © RIbI VAR K VSW
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UHVXUVD 2VWDOH MH SRWHQFLMIRG@HI W EO D QN\H WHHYRWW H

je njihova zastupljewst slabo poznata (Avery et al. 2063).

,DNR X (XURSL QLMH |JDELOMHAHQ MHGQDN LQWEHQ]JLWHW
eksploataciaLVWR WDNR PRAaH SUD Wake/su Ry@vridnéprepoanatiP HQ D
RVWDFL PRUVNLK Pptostsra Birape @dpozZniatd BLR riblje kosti (Hardy

et al. 20118).

Iz 150 000 godina stag sloja19 & S LEajghndillo X 4 S D Q M R &/\dNdiitvpr®
devetYUVWD PRUVNLK EHVNUDOMHAQMDND VNXSD V IUDJPF
vrstesisavaca i littkom( & RUWeI Q FKH] HW2D O

0 Hy ¥aunskim nalazimasu prepoznatiY L W Baddbuis trigonus S YS&ramonita
haemastomai dagnje Mytilus galloprovincialis Donacilla cornea i Panopea
glycymerif S RUWGHQ FKH] HW2Dt® & N R QaWdyiderissp i Thraciasp.).

8 VSRPHQXWRP VGRRQDMWHD LK Y UMM ghllogravir@idligd Q M D
(1 305 ostataka)& RUWp @ FKH] HW2)Pa@otovo polovica odraslih primjeraka
dagnji ima tragove gorenjaneDQMVNRP G (8 R O Wea® RO NHHW D O
3).

OHULQD PHNXADFD SULNXSOMHQD MH QD GMHORPLpPQR

SMHVNRYLWLP SODAaDPD WH VX O D&RUBRYWKED HW IDMDH N F
2011 2). Svisu PRUV NL RiNMbXragmentiranom stanjuV RaWULP UXERYLPD
ANRO MBI IV X @&NROMNH SXOPR QORUDAKNHTBHY RIFY HFMHOR Y L\
2).

lako®sSNXSOMDQMH PR Q\DNIVKDFYHONXCA D ANDBRLB iBA D) kroiz VORMH Y H
koje je prikupljeno minimalno 19 individualnih primjeraka g IUDJPHQDWD
PRUVNLK ,aZddgO/MBENDHUH XGDOMHQRVWL aSLOMH RG RED
okupacije sloja B{L8 (MIS SRYHUD Qin, @dbd vremena MI8 i sloja Bj17

do 8.0km, smanjuje se intenzitet skupljanj& R U¥Wp@ FKH] HW3D O

U vremenu smaenog intenziteta skupljg;m i dalje je najbrojnija dagnjav.
galloprovincialis Uz nju su wsloju 17 prisutni iAcanthocardiauberculatai C. chione
(&ERUWIQFKH] HW4pD O

Bajondillo za sada ostaje jedini poznati lokalitet MIS 6 vremeh&l a3 R Oddya
lokaliteta, od kojih je jedan u Italiji, a drugi u Portugalu. Na prosRwrtugala nalazi
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se lokalitet Figueira Brava, kod kogg/y H PRaH SUDWLWL UDVSRQ VORMH)
106 kyai 86 kya ELOKmMR HW DMNR QDMYHUL GRSULQRV SUHKUL
sisavci, morskiV X P H Npledgklrojnostiodmah iza njin 42 % zastupljenost

Ostatak pripada rakovima 8), kopnenimN R U Q M D@ mdbskim pticama (0.3

%) (Nabais 2018)7) iribama ELOKmMR H)\). DO

6OLPQR NDR L 3LQQ D F DFigRaBEW UPMUIGABERIHE R PXLYD Q D

JERJ SRORADMD X VNORSX VWUPRJ SODQLDVNRXARGAD Y
al. 2020,1). DdjQMH VOLpPQRVWL PHyX ORNDOLWHWLPD PRJX
HNVSORDWDFLMH NRMD MH X NRUHODFLML V XGDOMHQR4A

_.UR] 0,6 IDJH )% L )% PRUH MH ELOR QDMEOL&H &SL
(=L O KtralR20203) 8 SRPHWQRM kD hbtoVaNsArScOdsbDj@ H FB 2 uz
GDJQMH VH SURRMDIGm:KEcUssaNRQ @K MR HE¥. DO

7LMHNRP )% &aSLOMD MH UMHYH SRVMHULYDQD pLPH VX
i dalje prisutni =LOKmR HW).[POsljednja faza, FB (MIS 5b) izlazi iz
XRELpDMHQ@AKQRAMYVQIMB®DRB WRPH aWR MH XGDOMHQRVW R
QDMYHUD RNR N P =3),J R iE ROWWYABH@QIDN IHNROLPLQD RGEL
ANROMNLet alL @0R0nIR Kroz FB 3 i 4 smanjeno konzumiranje dagnji
QDGRPMHAWHQR MH SULOM H & RétéliBvul§athypdtomh RosddleP D

Patella depress&Patella ulyssiponensisPatellarustica Tijekom posljednje fazé~G

4), uz priljepke su prisutni i odrasli primjerc¥ P Eigyraka (Cancerpagurug i velike

rakovice (Maja squinadg, identificirani preko fragmenata karapaksa i lomljenih
NOLMHEONKINR H& DPRVOMHGQMD ID]D VDGUAL L PQRJR WUDJ
sunajprojnije jegulje, ugori i morenekoje slijedecipli, morski psi i oradesve lovljene

u plitkim vodama i pri obaliSamosu na kostima jegulieYLGOMLYL WUDJRYL WH
obrade =LOKmR HW®. DO

OHYyX SWLFDPD VX L] )% biBitl PRDWHNQHYQBMA@BEINHNRMH MH X &
PRYMIDMR IN SURQDYHQH NilbBtakd HdEnenast@ Xidjar@ koji se
REMDAQMDYDM X=V @K RQEYU BORMHPYHQL VX L JRUHQL RNOR
=LOKmR H®. DO

Na prostoru Euré H L %OLVNRJ LVWRND NRUQMDpH QLVX ELOH W
X *UXWD GD 20LYHLU D LRRWMMXSEIDOStatdk&R (NahMs2PIHT).
IMLKRYD NRQ]XPDFLMD SURPDWUDQD MH NUR] WUL RNXSEL
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slijede pdna drugu i sveukupno traju od oko 70 kya do 35 kya. S vremenom se intenzitet
NRUQMDpD VPDQMXMH D QDMYHRERpGQHMHKBRED IR Q] XPLL
hermann) (Nabias 2012254).

SUHPD FMHORYLWLP SURQDYHQLP NRabaisxa2, P34, L IUDJPHC
pretpostavljeno je kako X FMHORYLWH NRUQMDpH GREH¥HQH X &S
QD pde@ripreme PRAH UHNRQVWUXLUDWL SUHPD WUDJRYLPD

najintenzivniji na kupolastom dijelu.

Isti tragovi odgovaraju nalazima kebare X ,JUDHOX JGMH MH Xy8 HULRGX L
do 48kya ORYOMHQD J Udstudigiaec® pDX¥ DL SULPMHUL NRULAWHQM
L] YUHPHQD VUHGQMHJ SDO HROANIOGDEFRMD | HAy¢himX SURQDY
(Blasco 20082839).

Na prostoru Europl SURQDVYHQH VX MRa& X QUG DMVBRIGMECGH R OILW L p
X aSDQMROVNR M253) nalazlTestudohermann) (Blasco 2008.2845),
SRWRP X a8SLOML ORVFHULQL L *URBH.D % UHXLO X ,WDOLN

Nalazi s prostora Afrie Y Hstispominjani Blombos, Die Kelders Cave, Ysterfontein
i Diepkloof) (Blasco 20082839).

Najstarija eksploatacija morskih resursa izvan Pirinejskog poluotoka dokumentirana je

na prostoru lItalije, ua SilMsterini, gdedNROMNH SRWMHpX [skeVORMHYD
AXSOMLQH L RNR QkyaHo 65\80DkyaRNaAstuRli@nijge vrstadagnja

Mytilus edulis pLQL R% Bstataka s ]JIJIOREQH ANROMNH IDNRQ QN
a4 N R Q@GAalidtbzhione YUV WD JO DGWtyedsNdREENMNHREQLK ANROMDND
SRWRQMH GYLMW ogthtdks RrepdtadH®d prLSDGD UD]JOLpLWLP YUV
S X aH(P&ella caeruleaPatella ferrugineai Phorcus turbinatus L dNROMNDA&D
(Cardiidae i Pecten jacobae)s EOY DHJH Qi Q G H]191) O. turbinatuste

Cerastoderma Acanthocardia WD N®RIYSHULV XWQH LDNR QI3te¢leYHOLNRM |

EOYDHyHU Qi REEL387).

OHyX @&NROMN Biiu 9MDKRYH R&WHUH aMialiggmddtdp OL K YD WL
180 Glycymeris spi Calista Chione ustanovljeno je prikupljangP HNXADFD NUDMHP
SUROHMEYDYHYQiQGH]91)

Villai suradnici(2020,149 RYDM ORNDOLWHW XEUDMDMX PHYyX ORNDC

resursiskupljani tijekom slobodnog ronjenja, a anatomsku potvrdu terde rasbm
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kostiju u vanjskonuhu koja jgpovezaa V XRELPpDMHQRP L]JORJWIAREAUX KODC
et al. 2020,14). Ostalilokaliteti, na kojima je d&umentirano ribarenje u plitkim

dubinamasu CastelcevitaX MXaQRM ,WDOLML SUHPD RVWDFLPD VO
klen i jegulja), francuski lokaliteti Payre i Abri du Margmtom . XGDURar@SLOM
Kavkazu i Vanguard i Gorham na Gibraltaru te Bajondillo, Abrigo 3 i Nerja u
ASDQMROVNRM 4940O0OD HW DO

Otprilike su iste starostt PDOREURMQL RVWDFL L] &RPS@erd MR GHO +
i suradnici(2004) spoming SURQDOD]DN PR U ¥dauiK d&gHji\NgalsF D

edulig i priliepaka (S D W p)J\@ta@taV 2004252) VW D U R VMOkya | PIH y X

kyaBP (Vera et al. 20Q455).

MODRINDOLWHWL QD NRMLPD VH QDO Dbaln@ BeMiézdH SRWY U
vremena musterijenaalazesei dalle QD SURVWRUX aSDQMROVNH L ]DC
Pirinejskompoluotoku, na prostoru Portugala i Gibraltara.

U Los Aviones aSDQMR@\pst[@ sloeva SULNXSOMHQR JRWRYR a
P HN X & D FID58;\sDjR,M6; slojlll, 361; slojlV, 250; slojV, 16) EOY DHUH]
JHUQIQGH]91) X UDVSRQX kj(PKd ¢l BP £ L O &tmlR01Q 1023).

OHYyX SURQPKNQ® & BreWddava ogr¢Phorcus turbinatus (44 %), nakon

pHJD VOLMHGH UD]O IPhfeMugineg B.\UMESIp@ EnsiOFVItisBcd) kBB

%), dagnji(Mytilus edulig i kunjki 3 U R Q D y H (kbbisaXCeka&dtetmadulg,

S X & Monhbdontaturbinatai priliepci Patella ferruginea P. asperai P. lusitanicg u

PDQMLP NROGLO R ZD1Q 1024). Ostatak pripadaraznim vrstama

(Charonia lampas Glycimerissp i Acanthocardiasp) EOYDH)HUQIQGH]

191)

Prisutnost Glycimerissp., Acanthocardiasp i Spondylusgaederopus W X P Bep L

simbolikom ili utilitarnom namjenm. 60 LpQD IXQNRB&MPDSEHXIHDANROMNH
YUVWH NDR L GUXJH ANROMNH KRt chioke RERIEENINDYQH PR
maximus =LOKmMR HWO0O2)O'LR SURQEBNRQIMDND NRMLPD SUL!
Nassariugncrassatus Gibbulasp. vjerojathnosu VO XpDM QR G RupHIWdhQH X aSLO
transporta algipXGXuL GD VH WH YUVWH KUDQH DOJDPD L YMHU|
X aS(=Q.® ¥ . R01Q 1029.

6 SURVWRUD VMHYHUQH &4aSDQMROVNH QD ORNDOLWHWX
SDOHROLWLND VWDURVWD %PHESRWMHRX QDED]L PHNXS3
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konzumacijgprati kroz nekoliko slava (Guti prez £Zugastiet al. 20176). 1z slojeva
X, XIiXlll SRWMHpPH YHULQD S(CRi@rEzAuyasdetaaN R0O/g)D N D

Slojevi Xl'i ;,,, VDGU a HW/NDRP@RL N R dakNsRi@YWML.DND ;,, VDGUAaH YHUX
NROLEN®RXOMDND L PHNXADFD V QHNROLNR UD]JOLpLWLK
primjerci s tragovima gorenj&(ti prez £Zugastiet al. 2013245, 246).

U sloju X najzastupljeniji su priljepciP{ vulgaa, potom P. intermediai P.
ulyssiponensis GRN VX YUOR ULMHWNR ]Océngbteenbtel® L PRUVNL
Gibbulasp. SRWRP NRS @H@dan&moéatisyLL P R UV N L PMIiMidus)Q D F

* X W L p2udash et al. 201,245).

.UR] VORM ;,, XRpOMLY MH VPDQMHQ LQWHQ]JLWHW VNXSC
zastupljene iste vrste, s dodatkdwoanthocardiasp., Elona quimperiana Oxychilus

sp.P. elegan O.silvaeX JRWRYR SRMHGL QDM IPaBudasp débH UFL P D

2013 24 .RSQHQL WHH REAMDAQMDYDMX RRehotdifddké MRP RVLF
MH WHaNR R GupfjaBiL WXWNM ptRUYasT et &l. 201,246).

Nekolikojelok DOLWHWD V SURMWRIAIN A BRQOMBDMINREOMH VUHGQ
bez PRIJXUQRVWLI SUHHARHQLIVMIIR .J ORI @ X HYy QY] 2 BQuewd H

Pernaresu 4 S D Q b BpOriviMje sdridesetak ostataka morskih organizama koji su

lovljeni za konzumacij. M H ynéavedenima suS X a KPdrcusturbinatug, priljepci

(Patella ferugineg i dagnje(Mytilus sp) X] UM H Yy H jakabbowe XapMeKdeten

jacobaeu}i europskog grozdastog klincAdanthocardia echina)a O HYSXXaHYLPD

WHAH GRVWXSQH Y Uuiiala Sikthoh&kgMhBSE@dUDEDODBIQD OHALAW I
GXERND L]PHYyX Chaltonia tritenis variegat&oji RELpQR QDVHOMDYD QD
SRGUXpMD GXELQH YLAaH iRna cijdtoneBreddzé&ntljp,DkisloHiQ
Monodontaturbinata, koji aLYL PHYyX VWLMHQDPD IMBReEWIBPHQR YDQ
9).

Nekolikoseprisutnin morskihmMHN X&DFD GDJQ 8paminjsQDL QB BQMRD VNRP
lokalitetuSima de las Palomas del Cabezo GorddH y X Njakbbb\w\lika kapica
(Pectenmaximu$i kapica C. eduld EOY XYY Qi Q G H191).

U lokalitetima na Gibraltaru tijekom srednjeg paleolitiia ragove konzumacije
PHNX&DFD S U RSD yibbQdnoksbh sisawaca(Stringer et al2008 14319).
Najzastupljenije su dagnjéftilus)i HX UR S V (R Lvudgdty.L U
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Gornja jedinicavanguardaSLOMH/ DGU AL MDVQR G S URQMYHD WNRKNG 5 +
V PRUVNLP gStrirRgenéthNaiRO® OHYyX QMLPD GRPLQLUDMX GD
Mytilus galloprovincialis YMHURMDWQR QD EaOijME@gerefaBREOLAQMH
2008 14320).

'RND]L R NRUL&WH Q Nakaze g Ui\stadijiKy O R WDKHUWAL. Bj&didicaina

C i D, gdje sw okupacijskim slojevima&v RIJIQML&WHP X VNORSEkIIDXQH SUF
sisavci 3URQDYHQD VX GYDQBULRFPHWEU N Bpvipéaid MRsE D

Monachus monachugiobri dupin (Tursiops truncatuys L R E L p Q KDeBpMiBik Q

delphis) (Stringer et al 2008 14320) 9 H UL Q D%) sisavaca pripada mladim

jedinkama (Stringer 200814321) D QD NRVWLPD WXOMDQD SURQDYH
WUDJRYL WUDJRYL NDPHQRJ (8tiher Bt al200814RYL JRUHQMD |

Ostali nalazi pripadaju HNX&FLPD S W Ldnia Prilhamid fRRathdMdlopdus

sargus/vulgari¥ (Stringer et al2008 14320)i tuna(thynnug (Brown et al 2001, 261)

(Stringer 2008,14319) 6 YHXNXSQR VSRPHQXWL QDOD]L SRWMHpX L
MIS 5 do MIS 3, odnosno oko 1Xyado oko 43kya (Doerschner et al. 201989).

lako seGorham's CaveQDOD]L X EOL]LQL 9DQJXDUG aSLOMH RQGI
GUXNpLMD UDVSRGMHOD ]DVWXSOM KBpbRivéval 2BHy X SURQD\?
266). 3U L O M H S %naakzdPatellaintermedia P. ferrugineaP. ulyssiponensis

P. vulgat3. Slijede ih dagnje (15 D QDMUMH yiz pdridics RradHitde
(Phorcusturbinatusi Gibbulasp) (6%) EOY YHJP QiQGH]

7 D N Rsit H Gorham's Cavea dnuslojalV, VW DUR VW L L JiaH4@ RP, skup®R
SPXVWHULMHQVNRP LQGXVWURHIdRIRY Stdiiy€) BtyaH QOO8BRVWDFL |
14323).

Musterijenski slojeviDevil's Toweru Gibraltaru VD G B &M X FHY X NRMLPD VX
zastupljee dagnje M. galloprovincialisi M. edulig i priljepci (P. vulgata P. depressa

i Patella ferrugine M H ypfillepcimasuP. vulgatai P. depressarste zastupljee u

Atlantskom oceanudok jeP. ferrugineamediteranska vrsta. Rsl zastupliee AN R O M N H
Acanthocardiarumenka/Callista chiong, Lucinomaborealis jakdbovavelika kapica

i jakobovakapica PectenrmaximusP. jacobeu$ (Colonese et al. 20189; Garrod et

al. 1928,112 3 URQDYyHQD Mujaha @onQ@cBustbiénte) (Garrod et al.

1928,98).
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7DNRYKMUX] PRUVNH NRS RO QWHEX @ dh¥nsisRumina decollath
(Garrod et al. 1928,13).

a S LIorAmar (Lagoa) u Portugalu iz vremena srednjeg paleolitikél yfaunskim
ostacimaV D OQnddsle PHNXIGANRUQ MBPXWLP UD]ORJ DNXPXODFLMH
(Nabais 201897).

.RQ]XPDFLMD PRUVNLK PHNXA&DF D ERVOHOPsk@,dj¢ H QD ORN
VX SURQDYHQUMHNXMEIFW L\K R E D @rilljepd PHeRasR) iogre L Q R P
(Osilinius turbinatug. Obitavanjetijekom srednjeg paleolitika datiranblH VSRUDGLPQR
zavrieme0,6 L PRJXUH X QDMU®NQROMNH.-RX ,SURQDYHQH X VI
X YHOLNRP EURMX ]JDVWXSOMHQD OLWLND D QD VHEL LF
YMHURMDWQR V ORNDOQRJ RIQMLAWD NRMB)MH WDNRYHL

U nekoliko VX aSLOMD QD SURYRFDWYHQDYRWVWDFL ORVRVD NF
SURQDYHQRP NRQWHNVWX G R®ddi\séldRl HBNOVEREMDROPH B D WW Y |
slojevima Vorontsovskaie, Kudara 1 i Kudara 3 GMH VX SURQBitdyQL RVWDF
crnomorskg lososgSalmolabrax) (Bocherens et al. 201412)

2.2. PrisutnostP DN UR E RW CPQ INALNRLENRIYWMIID Q L p N L
ostataka na lokalitetima

I1DMUDQLML WUDJRYL NRQ]J]XPDFLMH ELOMDND SRWMHpX

donjeg paleolitikau GesheBenot Ya'aqovw Izraelu (Hardy 201,@65). Datirani oko

780kya REXKYDUDMX RVWDWNH YRUD VMHPHQNL RUDA&DVV
goreQMD L XJOMHQD 1DOD]JL XND]J]XMX QD GREUR SR]QDYD
godine konzumirana sezonska hrana, uztdadiranu i kontinuiranu upotau vatre, ali

L NRULAWHQMH RGUHYHQLK ELOMDND NRMH VX PRJOH VOX
ili kao vlakna (Melamed et al. 20164674 +14675, 14677).

2VWDFL L] VUHGQMHJ SDOHROLWLND WDNRYyHU SRWMHpX
LDNR VX PHYyX QDMVWDULMLPD SULPMHUL L] -XaQRDIULpPN

MIS 6 starostinagorenisupodanci S U R Q D \RHIQIMBKi@®Y Xave UXAQRDIULpNRM
Republici SBURQDYHGYD/XORMD :$ L %6 pLMKkyAMHSSRpHWDN |
N\D D QH ]DY UkydWWadeX eGaR 2020, BURQDYHQR MH NRPSO
nagorenih primjeraka koji quripisan genusHypoxis L, najvjerojatniji taksotHypoxis
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angustifolia Lam (Wadley et al. 202087, 88), bhiljci koja je dostupna kroz godinu
jestiva i sirova (Wadley et al. 20288).

U Klasies RiverSURQDVHQL VX |D VDGD QDMUDQLMLKGDUHQKLPL
SRWMHpX L] RIQMLAWD L] YUHPHQD 0, 6) (Lldarbey @t &l. RNR
2019, 210). XWRU SRVHELFH QD RYRPH ORNDOLWHWX YLGL SR
koji potvU KX NRQ]IXPDFLMXX YO MHNRKQIGUUMWD YUOR UDQR X F
(Larbey et al. 2019, 210).

1D SRGUXPpPMKRSHSWBRRYHQL ELOMQL RVWDFL L] YUHPHQL
su vrlo oskudni. Jedaje lokalitet viemena MIS 5goko 121 kya +110 kya) u

EhringsdorffuX 1MHPDBGeNsRMURQDYHQL QDJRUHIQ)L cB/@nBEIGRYL OLSH
drijena Cornus may Drugi jeRabutz gdje sSuUSURQDYHQL QDJRANMIOL OMHEAQN
avellang (Richter 2016113)

8 P O D$elsfadijima na lokalitetimaronD OD]L YHUD NROLpPLQD QDOD]D D

prostoru Europe, Bliskog istoka, Afrike i Australije.

Iz slojeva kasnogusterijemKebare (IzraelfLev et al. 2005475 GDWLUDQRP L]PHYX
65 +48 kya(Lev et al. 2005476)flotacijom je, uglavnons prostoraL] EOL]JLQH RJQMLAaW
LIGYRMHQR QDIJRUHQLK VMHPH@NLMH W Riade /HY HW L
LGHQWLILFLUDQR (dikdbD (Hatdp RO¥QL K YUR/AGVNRMLK YHULQD SUL
mahunarkaméPapilionaceag (Lev et al. 2005477).

Mahunarkesu skupljagQH X SUROMHUH D PDQMH MHVHQVNH DNWL
ALURYD L Hdta¢ievddl&ntidd Qev et al. 2005 SURQDYHQL VX L abplucL
(Carthamussp.), koja ima veliki udio uljd vinova loza Vitis vinifera L]YRU aHUHUD L
YLWDPLQD 7DNRYHU VX SURQDYHQI34810OMHNRYLWH ELOMDM

,QWHQ]LYQD NR Q] X PriaRunkrk p&sebiv€ dvjji Grahérikaathyrus

pratensis NRMH VDGU&H GXSOX NROLpL&YUR SEHVIBYRRIE GRPHYV
LID]YDWL ODWLUL]DP EROHVW VD VLPSWRPR4L4®D GMHORPI
ORJXUQRVW WURY D Q Mdswil &uQljdli HerBle Mkatlaje rdzida atrova
blanLVND L pLQMHQLFRP NDNR MH SRWriddhih@lkkrotR Q] XPLUD"
GXJL SHULRG NDNR EL GRaAOR,48B. WURYDQMD /HY HW DO

21



Slika6. Popis biljnih ostataka imusterijenskih slojevebare (Lev et al. 200%,78).
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2VWDOH SURQDYHQH VMHPHQNH SULSDGDMd¥viBLOMNDPD
rotkvica Raphanus raphanistrum R N U X J O DOypwrusRIA W UY. © Mdrdéditd p D P
spotaneum(Hardy 2010665).

'UXJH LQGLNDFLMH R NRULGAWHQMX DOL L YMHURMDWQRM
ILWROLWD pLMD MH NRQFHQWUDFLMD YHOLND XQXWDU a
(Albert et al. 2000,931) 9HOLND NROLPLQD ILWROLMWD PRIXIIDGD W
SULVXWQRVW YRUD LRnusisazpenSixiAioeiv/dll & J0ER4APD

Analiza fitolita iz Amud @SLOMH XikaZaujeDKdko Xsu neandertaldiupljali
razgranate dozre trave zbog njihovih sjemeniiladella et al. 20027 16).

Na lokalitetuTor Faraj uUMXAaQRPH -RUGD Q X 69V ¥9 RyURevi\Wdt al. ] P H Yy X

2004 17) V REJLURP QD SRORA&DM L NRQFHQWUAIAteMX UD]OL}
funkcionalne aalize littke PRJX@IRGUHGLWL SURVWRU WWipl®@ LAWD QD |
RGUHYHQH DNWHYRXR RMW.D OR JW HIU FSLLPINSDJ HRREMkA. ED KUDQH
(Henry et al. 2004 OHYX ElsOmbUPMDORP :SitolRi Qatgje Q L

(Phoenix dactyliferg ljuske sjemenki monokotnih trava i dikota skupa s granulama
ANURED NRML YMHURMDWQR SRWMHpPpX RG NRULMHQMD J
2004 24).

Slika7. 'LVWULEXFLMD ILWROLWD &N U®&glekalJ
2004,24).
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Nagoreni bilniPDNURIRVLOQL RVWDFL SdbrgnmaMadddbene X QDMV W |
VMHYHUQRM $XVWUDOLML D SURQDVHQL VX VNXSD V RV
NRMLPD MH X] RNHU PUYOMHQR L ELOMH 1DMVWDULML V(
i 53 kya (Horin et al. 20202).

,DNR VX ELOMQL RVWDFL SURQDYHQL X VYLP ID]DPD RNX
QDMVWDULMH ]DELOMH a&H Q 600NbRrihngaW dfoSilNitHndiazOkbiiDND V' S U
SRWMHpX L] RIQMLAWD L VHGLPH®WDL WHNXS DYH P B RENW U B
YRUD L RUDADVWLK SORGRYD BudljakamaRsy Cah&riumvX SUHSR]
australianum Pandanus sp Persoonia falcata Terminalia $.), potan parenhimi

korijenja i gomolja tkivo iz porodiceArecaceadnajvjerojatnije mlemLivistong, pL ML

dijelovi isto tako mogu biti konzumirarte razni drugi fragmenti biljnog materijala

(Florin et al. 20203).

0 H yi¥entificiranim su billkamaBuchanania sp i Persoonia falcatkoje sui danas
NRQ]JXPLUDQH pHVWR X REOLNX S DanwithausbalighuwhH ERELFH
SULSDGD VNXSLQL GUYHUD VD VLVWeOdhdiaMRe WdjlFRP ERJDYV
QHMHVWLYH SULSDGQLNH PHYXWLP PadaDBEPRANH NRQ]X
koristiti kao materijal za tkanj¢Florin et al. 20203).

Na prostoru Europeagoreni ostaci jestivih biljaka prikupljeni suGorham'€Cavena

Gibraltau 6 ORMHYL VUHGQMHJ S brefdke0 batatkdl rodéshrénfada H OLWL
KUDQH 2pXYDQL VX QDJRUHQL RUJDQ ¥iitaned ke ULMDO L
je do tada prepmatadivlje masline Qleasp) i pinjoli (Pinuspineg), koji i danas rastu

u regiji. Lokalitet je datiran u MIS 3 ili MIS 4ali bi se mogli protezati do MIS 5a i

MIS 5b, premafemu se dijelom preklapaju s Figueira Bravagdje je isto tako
dokumentirana énzumacija pinjol&oji VH X REOLNX pHaHUD VNODGLAWLF

potom zagrijavanjem na vatri vadio iz ljuske LOKmR H®. DO

8 4aSDQMROlukdlieM (MH6 QO W KdpraliQdbayd$tR0 kya (Sistiaga et al.
2014 1). Rezultati uzoraka pokazali su kako sehpana neandertalaca temeljila na

mesu, aluz dodatnu konzumaciju biljne hra(t@istiaga et al. 2014}).

6 LVWRJ ORNDOLWHWD SHHR3) stdrastito.R EbR. S IREBR\EdMIL RVWDFL
+Matutano,et al.2018,455) PHy X N R Ndemificirdhbl sedanvrstaod kojih je

YHULQD ND WYERIQMatutaipe &.2018,456) ,DNR MH PRJXUD L NRQ]XP
zimzelene kupineRubuscf. Laciniatus QMH]LQD LGHQWLILNDFLMD QLM
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karboniziranim ostacima najbrojniji j@avor (Acer sp), koji je, vjerojatno kao i
PLQHUDOL]JLUDQL RVWDCelticRabdtraid RJIVAREIUR YNDR JRULYR
PRIXUQRVW NRQ]XPDFLMH SORGRYD MDYRUD XND]JXMX
I UDJPHQWLPD XJOMHQD MDYRUD =B pMRGHX$SODIRAMX VX V
(Juniperussabing i mahunarkeRabaceag (Vidal £Matutanoet al.2018,459).

Slika8. . DUSROR&GNL RVWDFL SUR®SI&uydhQdt aX 20084657).

Biljni su ostacin situ SURQDVYHQL X VUHGQMR®ERASROMW D MR B LWIQ
OHyX JDUHQLP VMHPHQNDPD CRliidy] ¥dkpjis \DsyeD. Mustrdli®R SUL Y L UL

i C. tournefortii L E R U D & B@dRiMadeday skupljane tijekm ljieta i jeseni kada

mladioras NRSULYLUOD (X22aWaM8BY)D M X

6 SURVWR Urbedfétp SHR @ By PQRJH ELOMQH MHVWLYH YUVWH
VMHPHQNH RUD&ADVWL SQB®RYL L YRiUH +DUG\

U &XHYD GHHQ R QBBkdrQohizirani i mineralizirani primjerddiljaka P Hy X
NRMLPD VH QDOD]HCEltiRststf@a3 L pNRIFHUVYXLNREW XQLFH MHVWL
sirove *DUFtD ORUHQR2¥HW DROWMHpX L] 0*® UMORMHMIEDR HW

al. 2014 221).
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3. Analiza sabilnih izotopa

Analizastabilnih izotopge metoda koja je u arheologiju uvedena iz geologije, a zasniva

VH QD RGUHYLYDQMX R P Mdittiinjrvaféli.Bloddedldgije ;8@ MHOR SD X

R LGHQWLILNDFLML SRGULMHWOD PDWHULMDOD QD WH
prRXpDY B&eRjdla i iflYRULAWD *UDQW HW YOXpDMX DUKHROR.
SULPLMHQMHQD MH ]D GRELYDQMH GLUHNWQLK LQIRUPD
kao i populacijskim kretanjimg@Hockett Haws 200526).

SULOLNRP SURXpDYDQMD L]YRUD SIXHKH IPHH XNRE P R RN WM
izotopa ugliikat?’Ci*& L GX¥NLINN) pLML VH UHpEOWEaW)L]QRVL
(Grantetal. 2015135) 1MLKRY RPMHU X SURXpDYDQRP X]J]RUNX SR
AL]YRULAWHP3® RGQRVQR BréhvieQdjiLirvbiy GIQKuRrijledivoRtU L P D
stabilnih izotopgBocherens et al. 200498).

Slika9. 2PMHU LJ]RWRSD XJOMLND L GXALND
skupinamgTykot 2004437).
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Osnovniuvjet koje bi bilo potrebno ispunitkako bi seanaliza smatrala valjanomsje
postotak omjer X J O M L N D Pl t@i€ dktbiték ugljika ne smije biti manji 0d%,
anjihov bi omjertrebaobiti u rasponu 2.9 do 3.6 (Bocherens 2005).

OHYyX SUYLP DQD O i]astabirgelrialakzR g € @Ahilokaliteta Marillac

(danas Les Pratles) u Francuskokoji suotpisani zbog spomenutih uvjgBocherens

2005 5HIXOWDWL RVWD O k& Kk&itgtR/XIp\D SUDaBlcK1Wi KHaG L Q N L

takvi vrlo su bliski vrijednostima vuka s lokalitetajrijednostima SR]JLFLRQLUDMX UL
QHDQGHUWDOFKHRPLYBARXX WQREWR LSDN UD]J]QRYUVQLMR
al. 1995 72). Zbog neispunjenja svih kemijskih kriteriochereng2014 358) ne
SULKYBEBRAaUWWV@WH L] )HOGKRIHU aSLOMH X RakoldwPELipNRM LDN
NHPLMVNL XYMHWL ]D RGUHYLY D idhards,YSommnitA2608/H NRODJ
555).

'UXJH SRWHaANRUH NRMH PRJX QDVWDW LVY\H] O5XH IMNXD XN R.GU
mladih jedinki NRMH QDVWDMX JERJ XWMHFDMD GRMKQMD L PDMW
SROR4ADM GMHWHWD WDGD S U H&).CBgaménutapiddidn@tike?o R FKH U H
RGUDabDYD VH QD YLVRNRM YULMHGQRVWL GX@ELND GMHW I
LIPHYyX L JRGLQD VWDURVWL X WUHDYWoshedt® UWL %R
GRMHQMD QHVWDMX L] NRODJHQD NRVWL UDVWRP MHGL
Scladine ne osporavaju (Bocherens et al. 2006 OHyYyXWLP SRVOMHGLFH C
]JDGUADYDMX VH X J]XELPD MHOHQD PHGYMHGD L KLMHQ
GRELYHQLK |J]D IDXQX SRWUHEQR X]J]HWL X RE]JLU MH OL DC
zubne cakline(Bocherens 20Q1499). Rezultati dobiveni izzubne caklinepri
SURXPDMX OMXGVNLK IRVLOQLK RVWDWDND RGUDAaDYDMX
ili rane adolescencije (Richards et al. 20084), dokje pretpostavljeno kakaezultati

dobiveni iz kolagena kostu prosMHN X RjG pdsBednVilD 5 do 15 godina

SRMH@L @bHURW D+Gami®dd AIDA01D).

LokalitetJonzaas Francuskoj VW DU RV WL L]P H pmjerj@&gdpe je analiga D
UDYHQD QD ]XEX XVSRUH G (RRhards BtXIQ2RFE82) R O LW HW D
SURWHLQD RGUHYHQL VX YHOLNL ELOMRMHG1799 S RVHEQR E

Drugi faktori koji mogu utjecati na dobivene rezuanalize, posebice kada se radi o
UD]LQL vBHESUNMNPMQ]XPLUDQRJ PHVD L QA\mb@®keveHaD ROGE) ALY RW L (
220 +£221) 25 H JiDs@radnici(2016 139 =140 upozoravaju kakge jedan od
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IDNWRUD NRML MH XWMHFDR QD YLVRN XGLR GXaLND X R
poput vunastog mamua (Mammuthus primigenigsi jelema (Cervus elaphys

konzumacija gljiva.

'RGDWQD PRJIXUQRYVSpetNRIMIR S HHADPD@H GXALND REMDA&QN
poputprehrambenog stresNRQ]XPDFLMH FUYL OLPLQNL PXKD L WU.
PHVD EXSGNRFKD WUXOMHQMD SRYHUDMD UD]JLQH GXAaLND

Suhisupaleouyeti WDNRYHU PRJOL X Wiiedro&i¥eN (RithagiRef ala H Q H

2008 183) 6 XKRUD WOD NRMD MH SULBEWNWeRDs et aWREOLMLP SU
498), isto tako je mogla biti prisutna i u vrijeme glacijgtdardy 2010 663) Topliji
uvjeti nisu pogdlG QL 1D RPIRYIDIMED ]ERJ pHJID YHULQD SURXpDYI
rez WDWD SRWMHpPH VreBIenRREMWRRIWD QX P R BiDIQT2 (Hadly

201Q 663)

Vrijednosti A°C WDNRyHU PRJX HADWHB RN KMMID WH SRVHEC
]JIDVWXSOMHQRVWL aXt2D canepy Mftdct 5 prjitifayURr@ddtivnije
vrijednosti rezultatéRichards et al. 2000663).

Canopyeffectvidljiv je na lokalitetima poput Scladine (4A), gdje su vrijedno$iC

QHAWR QHJDWLYQLMH X XVSRUHGEL V UH]XOWDWLPD ORN
al. 2005 79). UWYUYHQR MH NDNR VX QHDQGHUWDOFL SURWH
mesojed (Bocherens et all999,604) ORYHUL VYRM SOLMHQ QD RWYRU
XQDWRp WRPH aWR MH PNtRBothareRNeRaldSd, 8OM)H ELR & XP

Drugaje P RJX U QdRijsdie rezultataV Qulahjevrijednosti A°C NRMD VH PRA&H
S UR X ] WRzumatibm O L & DAVHMWBAXR pOMLYD QD UH]XOWDWLPD MH
et al. 2008183).

=ERJ RSLVDQLK YDULMDFLMD NRMH VH GRJDYyDMX JERJ ULI
faktora, metoda je najefikasnija kada se primjenjuje na lokalnoj razini i kada su rezultati
XVSRUHVHQL V IDXQRP V LVWRJ ORNDOLWEWSENt8NROLNR
& p V i Etamtuskopotrebno ju je usporediti s materijalom iz iste regije, odnosno istih
HNRORANLK XYMHWD L UDJGREOMD &aWR VX X WRPH VOXplI
35 000 BP (Bocherens et al. 2005 ,GHQ W L p Q RzvtieholzM hhEakEQz2M H

Betchetal +5RFKH &S L O(@dt¢he®Bsetal. 200497 +489), gdje su nalazi
XVSRUHYHQL V LVWRGREQRP IDXQRP VORMIB). $ L] 6FODGL

28



=ERJ QHPRJXUQRVWL XVSRUHGEH UH]XOW BMvddni¢i LVWRYUH
(2005 73) navoe NDNR MH ]D SULKYDUUDQ M Hrvatskopparegbmaw D L] 9L Q
QDGRSXQD LQIRUPDFLMD GRN MH GUXJX SUREOHPDWLN
odnosno kvalitete kolagena, iznio 2014 (Bocherens 2834). Richards i suradnici

2000. objavilisuanalizu stabilnih izotopa na dva primjerka neandertalaca i fanjae k

SRWMHpH L] LVQVMIRADJ D RMDgKLINERWVIREY FHUYLGL L AaSLOMYV
(Richards et al. 2000 60LpPQR NDR 4WR MH WR VOXpDM L X 6F
RWYRUHQH SUHULMH D QH aXPVNB&A)RNROLAD 5LFKDUGYV

Vrijednosti femura dokaliteta Rochers +de *Villeneuve u Francuskoj su, zbog
WDGDAQMHJ QHGRV S/MWHYD GIREDWNMHGQRVWLPD NUXSQI
VUHGLAQMH (XURSH L] YU bkaz4©@D2 (M L KSR/ BIRIUS RERE D RII L p
(Beauval et al. 200640). 60OLPpQR MH XpLQMHQR L V GRELYHQLP YU
izotopa fosilnih ostataka iz @ ODGQLNRY aSLOMH X 5XVLML NRMD MH
Chagyrskayad SLO M H 'REURYROVND\D ,DNRQBRVWRML PRJIXIUC
NRQ]XPDFLMH VODWNRYRGQH ULEH NRMRP EL VH REM
(Dobrovolskaya, Tiunov 20183), omjer ugliND XND]XMH QD PRJXUQRVW NR
ELOMRMHGD X PODYyRM AaLYRWQRM ,BREL 'REURYROVND\D

Analiza stabilnih izotopa fosilnih ostataka Portugala(Cova Negra i Abric de Salt

pokazalge bliske vrijednosti neandertalcima sjevernthR G U(Rdldddb+Garcia et

al. 20139) XQDWRp S 0 HUgBRinBIINTF izvorima prehrane regiji
VMHPHQMH A&LUHYL GLYOMHBERELMH @CHREMT DV OLQH

tragovi ne vide @nalizi stabilnih izotopa (SalazaitGarcia et al. 20139).

% X G X #dog@adpadanjolagenRELPQR QLMH SULVXWDQ X NRVWLPD \
goding nakon tog vremena materijal za analizu izotopskog sastava pronalazi se u

zubnoj caklini (Bocherens et al. 2016226). Na lokalitetu Payre u Francuskoj
SURXPpDYDQL VX LIRWRSL XJOML36B® +B64) E WemebskittFNHU HW
slijedom od OIS 8+7 do kraja OIS 6 SR p HW H @5@kya +125kya). Rezultatisu

analizeu skladu sfaunskm ostacima lokaliteta, piPD NRMRM RVQRYX SUHKUI
krupni biljojedi(Ecker et al. 201,3371).

Problempri interpretaciji dobivenih rezultate AWR PDOL XGLR PHVD PRaH X\
GRPLQDFLMX LIRWRSD GX&4LND MHU VH LH&dyQM@PND GRELY
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662).Hardy (2018 396) smatra dap D N% prehranePRaH ELWL ED]JLUDQR QD EL

a da to nje vidljivo u analizi izotopa.

SUREOHPDWLPQX LQWHUSUHWDFLMX SRWHQFLMDOQR EL |
pojedinih aminokiselinaNRODJHQX pLPH MH PRJXUKLRSRGIRKBGAMNM. SU
individue (Naito et al. 2016 OHWRGD MH SULPLMHQMHQD QD WUL L
X %HOJLML L XWYUyYyHQR M H%\pitdiRa doXileazvdiljndl izv@aG LY L G X H

aAaWR MH YidaOukdlik» 9¢ RZnk jo obzir da divlje biljke nisu bogate proteinima

(Naito et al. 201688).

Jaouen i suradnic{2019 493) L]JQRVH NDNR VH SRYN4H®D YULMHC
SURXpPDYDQMX VYHXNXSQRJ NRODJHQD QH PRUD REMDA&Q
YLVRNKW BRIQR&DM PR&H REUD]JOR&LWL NRQ]JXPDFLMRP Pl
LApLWDYD L L] SURXpDYDQMDHVP& RRHpWkoP LQD QD SULPM

lako metoda PRAH UD]JOLNRYDWL L]PHYX &ddddi iHi mQrEkihNRML GRC
izvora, iQD MHGQRP S primpéfxDR BRIRPX QLV X pL QHdOKettP RUVNL L]
Haws 2005 26), nitije MHGDQ RG SURXpDYDQLK UH]XOWDWD XYU
prehranu neandertada (Naito et al. 20187, Richards, Schmitz 200857)

Konsenzus jeezultda analiza stabilnih izotop@ D MH YHOLND YHULQD SURWHL
aL Y RRag i@vora(slika 1Q) (Hardy 2010 662 Richards 2008179 Richards,
Schmitz 2008554 Jaouen 201,31928.
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Uzorak

MT200 (SPY
OMO 1)

Spy#30a

Spy92b

Spy®4a, Spyl

RPB7000

Nea 1

NN1

S¥£VA 2152.1

Lokalitet

Betche +al +Roche (Spy),
Belgija

Spyll, Belgija

Spy Il

Spy |, Belgija

Saint Cesaire, Francuska

.OHLQH )HOGKRI

.OHLQH )HOGKRIt

Jonzac, Francuska

Datacija

31,810 250 BP

41 000 BP

41 000 BP

41 000 BP

36 000 BP

39,900 “ 620 BP

39,240“670 BP

40 000 55 000 BP

I*3C

-19.8

Naty
12.2
Neiu
13.1
Naty
16.5

-19.8

-21.6

-21.5

-19.7

/1 180,
ukoliko je
QDJOD

11.0

*Nphe 6.8

/15NPhe8.3

FSNPhe
11.0

11.4

7.9

9.0

11.2

lzvor

Bocherens et al.
2001

Naito et al. 2016

Naito et al. 2016

Naito et al. 2016

Bocherens et al.
2005
Richards i
Schmitz 2008
Richards i
Schmitz 2008
Richards et al.

2008
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OxA #5257

64801
M300 (M70 ¢ 10
F10#1)
M400 (H1)

RPB7000
SC18800 (Scla
4A 2)
MT500 (ranije
Scla 1B 4)
MT100 (Engis2)
Sloj G

Uzorak >30kDa

Rochers*de Villeneuve
Francuska

Les Pradelles 10, Francuski:
Les Pradelles

Les Pradelles
Les Pradelles
Scladina, 1+4A (ranije 4A
2)
ScladinalBt QHNDG
sloj 4)*®
$ZULV @Bslgi@MD

Payre, Francuska
=HHODQG 5LGJHV
20' E), Nizozemska

: FDO

40 000 +45 000 BP

>48 000 BP

>48 000 BP

>48 000 BP

<120 000+130 000 BP

40 000 BP

35 000 +40 000 BP

OIS 8/7

OIS 5e

-19,0

-19.1

-19.1

-19.5

-19.8

-19.9

-21.2

-19.6

-14.6

-20.6

11.6
11.6
11.5

11.4

11.4

10.9

11.8

12.6
%0)

10.1

Beauval et al.
2006
Fizet et al. 1995

Bocherens 2005

Bocherens 2005
Bocherens 2005,

izvorno Bocherens

Drucker 2003
Bocherens 2014

Bocherens et al.

2001 Bocherens
2014

Bocherens et al.
2001

Ecker et al. 2013

Hublin et al. 2009
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Desni femur,
dijete
Lijevi femur,

dijete

VI 207

VI 208

SH£EVA 2152

SHEVA 2152.2

27801*

M100 (H2)*¢

bulk kolagen

2EMDAQM}

Okladnikov, Rusija

Okladnikov, Rusija

Vindija, Hrvatska

Vindija, Hrvatska

Jonzac, Francuska

Jonzac, Francuska

Les Pradelles 9, Francuska

Les Pradelles, Francuska

/IHV &RWWpV )L

Datiranje nepouzdané*

Datiranje nepouzdan8*

: FDO

¢ FDO

40 000 55 000 BP

49 000 +55 000 BP

>48 000 BP

>48 000 BP

43,740 42,720 cal. yr BP

-19.3

-19.3

-19.5

-20.5

-20.7

-21.3

-20.2

-21.8

-18.1

Dobrovolskaya,

13.40
Tiunov 2013
Dobrovolskaya,
13.70
Tiunov 2013
Rchards et al.
10.1
2000
Rchards et al.
10.8
2000
Richards et al.
10.6
2008
Richards et al.
10.3
2008
Fizet et al 1995,
9.3 izvorno Bocherens
1991
Bocherens et al.
8.4
2005

13.9 Jaouen et al. 201!
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a: (Okladnikoy tradiokarbonskge GDWLUD QMH GMMHPIMHIRKMEFFRIOUYHOLNLK RGYWXSDQMDoB ]2 HE
% 3+ %HWDL ! % A 5481 H(Dobrovolskaya, Tiunov 2013).

b: Scladinalat PRIJXUBRDMHPH L] QHROLWLND

c: 8SLWQD RpXYDQRV WpigRHG BxiEtizQ (FizeP & aIX19982)

dlakoje kolagd GREUR RpXYDQ MHAEM Ko B R MEBXKDQRVVIYW D O

Slika10. Pregled rezultata analizstabilnih izotopa
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4. Analiza zubnog kamengastataka naR U Xy L P D

ZubnijekamenacALURNR UDVSURVWUDQMHQ QD J]XELPD D QDVWI
PRJX REXKYDUDWL JHQHWVNH SUHGLVSR]JLFLMH PDQMD
ANUREQiH KWDRMHQH NLVHORVWL RUDO QIH9ERPteSOMLQH :H\U
mu pojava plakakoji P R arfdstati L Yokt (konzumacipm & H (.H.jJuddma je, u

usporedbi s primatimaN RQ]XPDFLMAHAROPEREDQD YHULBeBAURMHP NR
AMy1 koji je odgovoran zaHQ]LP DOID DPLOD]X pLMD MH SULPDUQ
ugljikohidrata na tijeldlako dRVW XSQH a@aHUHUH ,eAB UG\ HW DO

Tako senakupljene naslagea kruni zuba u obliku plakenineraliziraju djelovanjem

mineralnih soli iz sline te kalcificiraju i pretvore u zubni kamefVaeyrich et al. 2015

119).Ukoliko QH GRYyH GR QM HJRi¥riksg ptak OPEAHM D QM®MBLILFLUDWL X
dva tjedna (Hardy et a2012 618).

SRQHNDG MH SURE kéhitbaW/QPQIRURHRQR&ENRP PDWHULMDO)
praksa bila njegovo uklanjanje kako bi se dobio bolji pregled zibviaV URAHQR VWL [XE
mjera ili nekih drugih zubnih stanja (Weyrich et al. 201'5).

Kakose pianaliziRVWDWDND QD O L ikrdfasilP(poleX, flRojfitH NAINMUCRVELQ D

zrnca i drugi anorganski kristat UDILGL GUX]H YODNQD ELOMQD LOL
pHVWLFH SLJPHQWL DPRUIQL RVWDFL L, BBABARHF OHNXOH )
se pronalazeu zubnom kamencu, rezultaete dvije metodgromatrajuskupa, zbog

PRJXUH PHYyXVREQH QDGRSXQH

,DNR MH LGHQWLILNDFLMD SUHKUDPEHQLK QDYLND SUHN
SUREOH P D W]LERUD PM i X V\RHE QrtbgMidehtificr&iveWha pRURGLPpQRM
razini, metodai dalje SU X a D iBforRati@ KWeyrich et al. 2013.20).

PrimeULFH SURXpDY DQ M@t jpHiekQRE 6N GPYRQW Y UYHQR MH NDN
su odraslgedinka 3, 5 i mlada jedinka NRQ]XPLUDOH AaNUREDVWX KUDQX
2012 620)(Slika11.) ,]X]JHY NRQJXPDFLMH NXKDQLK XJOMLNRKLG!
su i kemijski dokazi o udisanju dimatragovi dvije biljke medicinskih svojstava
stolisnk (Achilleamillefolium) i kamilica (Matricaria chamomillg. Dokazio lipidima

i proteinimabili suili vrlo niski ili neprisutni (Hardy et al. 201520).
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Slika1ll. Rezultati analize zubnoginencaz (O 6 L QHaydy Bt al. 2012620).

2VLP ANUREQLK JUDQXOD L ILW RO ndd&nihX{ kb BrevRiP NDPHQF
V O X b IRV M ékoliko stotina vrsta bakterijajinov DNA, razne vrste gljivica, pa

i mikroorganizmi koji su dospjeli iz respiratornog trakta (Weyrich et al. 2018,

Salazar+Garcia et al201310) NRML VY H XANDGHQRWILLVOHHW [DMHGQLFH?3 S
VH RQD PRAH UD]J]OLNRYDWL RG (@eychetal. 201B2Z2HDYDQLK VO

Tako je lod individueiz ElI 6 L GaJkpf je bolovala od zubnog apsceSasUR QDY HQ

N U RiQdripe@i patogen [Enterocytozoonbieneusi) koji je vjerojatno tretiran

a X PovnNmahovirom (Physcomitrella patens penicilinom (Penicillium rubeng ili

topolom (Populus trichocarpg NRML VX PRJOL VOXaLWL NDR SULURGQ
et al. 2017359).

Ddjnjasusaznanja o prehraneandertalaca iz E6 L GapgtQrde konzumacijgstivih

JOMLYD X RYREHp® 0K pGiSdRi@ob /i FE&nmu)ygotom pinjola

(Pinus koraiensis(Weyrich et al. 201,7359). Prema rezultatima analizedinke iz El

6 L Gabydpakterizirane skao skupinaRIJUDQLPpHQRP NRQW&IicRLMRP PHV
et al. 2017359).

36



SULVXWQRVW ELOMDND X SUHKUDQL SRWYUVHQD MH L Q
SURXpDYDQR Fanjefdd QLR Brimjeraka zub iz Sima de las Palomas

ASDEAN BORQDYHQL VX ILWROLWL L ANUREQH JUDQXOH P
biljnih vrsta koje bi mogle pripadati zeljastom bilju, sjemenkama, i vjerojatno geofitima

(Salazar £Garcia et al. 201,310 + 7TDNRYHU N RGin@ivaiGda® L K
ukazivaWL QD QHAWR YHUX NRQ [SaRInFGhcla &t A02013PR KL GUDWD

U Simi de las Palomasz kamenacsu SURXpDYDQL L RVWDFL QD VHGDP
RUXYyD SURQDYVHQH AaNUREQH JUDQXOH RGaheneDUDMX RQ
(SalazartGarcia et al. 2013,1).

lako je analiza iz 201 fodine okarakterizirala neandertalce Spy | i Il kao skuginu

PHVWRP NRQ]XPDOWeyidR Ret RIH 2007 359) koja je nadpunjena

(Weyrich et al. 2017357, rDQLMD DQDOL]D ]XEQRJ NDPHQFD LSDN |
konzumiranja biljak. VHUILWRQDYHQLK &N URAE bh& kandubn@c¥uo D
JHRILWD OPRER{dhbkMH aNUREQWK AW DGXQWLILFLUDWL DOl
EDUHP @aHVW WLSRYD EL@3@PMRI). +HQU\ HW DO

Analiza zubnogkamenaa s nekoliko lokalitetdVindija (Hrvatska), Grotta Guattari

(Italija), Grotta Fossellone (ltalija), Sima de las Palomas del Cabezo Gordo
ASDQMROVND L .06 @spondm Btarosti pdNI3 do & (Power et al.

2018 SRND]DOD MH NDNR QHPD UD]OR Jiljnepréhthded QLp DY D G

LVNOMXpPLYR QD MXaQD SRGUXpMD RELWIODONYDQMD QHDQGH

Rezultati dentalnogamerca izVindije SRND]XMX YHUX UD]JQRYUVQRVW QH.
SUHWSRVWDY O ftqliD klaSitifiRa@i D {H@Me Poaceae GLNRWH YRUH
SMHPHQMH WU D YHticedg ndaNun& ke Bevlite XPower et al. 20185).

Rezultati izGrotte Guattari i Grotte Fossellof@RND]XMX VOLpQH NODVLILNDF
DOL X QHAWR PDQMHP RPNIUX 3RZHU HW DO

Na lokalitetu Abri des MerveillesFrancuskana RUXYyVRDSURQDYHQH GYLMH UL
vrsteTriticcae ANUREQLK JUDQXOD L YMHURMDVB@Q.R QHNH WUDY'}

M H§ X SUR X p DY DQldkalDeth\WPité QfMancDskajagovi REUDYLYDQMD
ELOMQRJ L &LYRWLQMVNRJ P D WH&dyMRIODILBX SHRQDYHQL
SLYRWLQMVNLP WUDJRYLPD VX SUH®RBIQBWHX D ]RWMLNR S ¢
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(Hardy et al. 20117). % LOMNH VX SUHSR]QDWH SUHKKdiR #VWDWDND
MDYOMDMX QD QHREUDYHQLP RGERMFLPD L VWUXJDOLP!
N R U L aRWHDYNDd2h0E | strugang (Hardy et al.2011, 7). SH]XOWDWL SRWYUYV)>
NRULAWHQMH ELOMDND ERJDWLK &NUIRPRKXNRTR] 0,6 St
ka (Hardy et al. 20111,7).

6 SURVWRUD J)UDQFXVNH MR X ¥z PODDIGEL QDDQ LRRVYW.RFL Q
od 300R U XgPW Y & upbtdb bfaka, iako WRpQH YUVWH Qik&¥12)SUHSR]QD
(Hardy 2004, 2UXyD SRWMHpPpX L] QHNROLNR V&GRMHYD VWE
(OIS 3) i OIS 4 (44 £53 kya). MusterijenskiV X &L O M L F Luglav@pR N\DROULLVE MAM D L

za struganje drvetdi trave (Hardy2004,554). Odbojci, strugala i nazupci bdu u
NRQWDNWX V ELOMQLP L ALYRWL Qski\ostdacPu BADWUHELMDORP
bilne PQRJR UMHYyL aWR ERIJ®OWRHEDWHDEIRBYOMHGBEEHD RpXYDQF

Slkal2z 3UHJOHG RVWDWDND QDERMUXYyLPD +1

Jedna od starijin analiza predena je naR U Xy imbBdierijena sDaHOHMHQVNRP
tradicijom tipaAiBiz3SHFK GHOY (®htersoh+Gerfaud 1990388)za koje

VH VPDWUD NDNR VX ELOH NRUL&AWHQH ]D EUDQMH ELOMD
QHUHWXALUDQLK RGERMWNMIXNDOXNNRRIMIDYRRPRULAWHQL ]D U
mekog biljnog materijaléAnderson+Gerfaud 1990400).
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Na RUXYLPD L] 6WDURYHROYDKEANNDIREEMQIDR IUQFD L ELOMQL R
NRQ]XPDFLMD QLMH 8ristoYdigrenigrxa Rohzimijit Herojatnija
SUDNWLpPpQD SULPMH QHardy 2010 635 Jpak JedhRUR @ DUDDHDW X ALUD QL
R U Xmydtragove biljng tkiva, a analiza tragova upbeindicira rezanje ili struganje

tvrdog biljnog materijala (Hardy et al. 20010974). 3BURXpDYDQR RUXYyH SRWM
slojeva o0ko80 000 i 70 00 godina starostsloj 4) i oko 46 000 BP (sloj 3) (Hardy et

al. 2001 10972 £10973).

$QDOL]RP RVWDWDND QD RUXYyX L] VUHGQMRSDOHROLW
GibraltaruLGHQWLILF L U y@rdilefrKiceadNHERYESD &. 201450).

1D RVWDOLP ORNDOLWHWLPD X (XURSL V NRMLK MH SUR>
PQRJR PLNURIRVLOQLK WUDJRYD D MRA& LKBabhH, PDQMH LC
K$ha X yHa&td Ry +sur +Cure La Chapelletaux +Saints, La Ferrassie, La

Quina, Malarnaud Montmaurinu Francusko{Henry et al. 201447).

1D SURPDWUDQD WUL ]XED VWDURVWL RNR N\D L] 6KD
ANUREQH JUDQXOH PHYX NRMLPD MM HBRMPDPYNX REQBGLXC
najvjerojatnije kuhanje (Henry et al. 20M4188). Deset prepoznatih granula pripisano

je plemenuTriticeae PHYX NRMLPD VX QHNMotaumsp) Biengytlet ALWDULF |
al. 2011, 487). Ostale prepoznate granule vjerojatno pripadajahunarkama

(Faboideag, i geofitima (Henry et al. 2012487 +488).

OHYyX SURQDYHQLP ILWROLWLPD Y RliceqEp.)Vidbk GstatdiSR] QD WD |
nije identificiran DOL MOMMOQLWLPD YRUD 488HQU\ HW DO

Na srednjppO HR O LW L p N LShaRidibaRbXY LQH VX &N UrRicegH JUDQXO'
ILWROLWL GDWXOMH L GUXJL &4NUREQL WLSRYL QD NRML
et al. 201449).

U zubnom kamencu koji BWMHpH V IRVLOQLK RVWIOWwWdIND ]XEL L]
SURQDYHQL VX ILWROLWL GDW XO Miitickaey WORa VWNHHI H R M D P/
NRMH VXJHULUDMX NXKDQMH 1D RUXYLPD L] 6NKXO &S
mikroostataka PHYX NRMLPD SRQRYQR ILWROLWiticeeeDWXOMH W
sjemenjatrava NRML LPDMX RaAWHUHQMD DOL QH LGHQWLpPpQD
(Henry et al. 201450).
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3UL SURXpDYDQMX RVWDWDND L] VUHGQMHJ NDPHQRJ GR
MXAaQRDIULp MakicO BFNDOUWHWNWNDRPERY 1D RED ORNDOLWHW
V D GaAMNUd&Rdgeanuldgrava U Klasies River prisutneu Triticeaei sjemenjetrava iz

potkoljena Andropogoneaali Paniceag a u Blombosu samasjemenketrava iz
potkoljenaAndropogoneadi PaniceagHenry et al. 2014, 6YH SURQDYHQH aNUR
granule na zubima iz Klasies River koji pripadajiticeae LPDMX RaAWHUHQMD NRM
SURQDYHQD QD RURWYXOBRPMHV]D MXAQRDIULPpNH SRSXOD
konzumacija geofitalfidaceae R QL QLVX SURQDYH®D). +HQU\ HW DO

SSURVWRUD MXA&QH $&UtNFbUDGESQOMHD QW VYRYAVL L]PHY X
kyri51.8 “2.1 kyr (Lombard 2004 SURXpDYDEQD MXD /RPE)DPUG
PHYX INNFDMV X YHULQD Vkoplia (LOntbaNi2@0A¥3) Bifni ostaci koji

XND]XMX éje pN Rratesiravju biljakaalazese QD PDORP EURMX RUXyYyD L

se na njihovim distalnim rubovim@ombard 200441).

6NXSLQD aNUREQDKHIQUD @IXO®DS YRk 1bkyaRyodiE D VW D U

a S LNgdle u MozambikyMercader 2009, SBURQDYHQH VX QD SURXDpL
VUHGQMRSDOHROLWLpPNRP PDWHULMD O% odd&GndFOMHJ MH V
R U XWé&rcader 20091680). 6D VWUXJDOD L WHLI D HRUBERANLGHP HK
ANUREQLKMHIXQXWDOMQDYHQLP &N UR®QripRdaBor§hQms® D P D
(Mercader 20091681). Sitnipostotak pripada sjemenjmahunarkamamezokarpu

Malvacead Apocynaceae 6 OLpDQ BRBYRNMDVWIDNL aN U RAf6QdAcPacl UDQ XODP
ANUREQH kdjg BUBURDRDYHQHREDXRVRPD AUPBAVMBIOGRPANRP
odbojku odgovarajetiopijskoj banani(Enseteventricosurn (Mercader 20091682).

ANURG&QHH NRMH VX S gripacdiaraaHs KY Ujadge lza sjekiru
odgovaragjuD IULp NR P NHypoRShethrocallidea L VOL p Q R(Aypbk®R I L W X
iridifolia) (Mercader 20091682).

60LpDQ aUYDQM SURQDYHQ M#B X 6XXADORL @RIVONRXN DIO|PW A
GUXJRJ INDWBWHWNWD 1LOD GDWLUDQRP L]JPHYX L N
187). Kvarcitni obltFL SURWXPDPHQL VX NDR aUYQMHYL LOL PXAL
materijala (van Peeretal. 2003, MHU VX QD SROLUDQLP VWUDQDPD F
I L W R KddbWe lgranude, prema kojima genojatno radi o sjemenijuava (van Peer et

al. 2003,191).
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5. 3URXpDYBEQNMW URAHQRVW

,VWURAHQRVW ]XED GRJDYD VH WLMHNRP ALYRWD L NDR "
QDVWDMH PHYyXVREQLP NRQWDNWRP SRYUALQD QDVXSUR
PDWHULMDOD R SRYUALQX ]XEmubd RIGCPIWID @ URNWMBU >S|WIR MR
AHPXQLP NLVHOLQDPD LOL NLVHQLQDPD L] KUDQH ODKDM

Sveukupno, SURXpDYDQMH havkd prapbvipeRrivhWphpulacijgovori o
prehrani, metodama procesiranja hrane i drugim aktivhostima kojegeadoaziti na
]XELPD 7DUWRIHUGGLNDFLMH R SURVMHPQRM GREL GHPF

pojedinaca, odnosno populacije (Fiorenza et al. 20111

51. ODNURLVWW BR¥YQRLQH ]XED

S8NROLNR VH BNEBRhD WL RéoHI@R YeutdtaEEU Duiddeikupnu
prehranu pojedincaE XG XuL GD VH SURXpDMIUPR WBR WWAR]QMBL HEDL
(Fiorenza 2015126).

Analiza je okluzalne dentainePDNURLVWBRHBERQRERVYDGDaAQMLP UH]X
SURY H G H Q stdihiehd koftVérrDigtlusalfingerprint analysig koji je formiran

QD 6YHXpPpLOLAWX X %RQQX V IRNXVRP QD SURXpDYDQMH
sisavaca (Fittler 20141). Promatraju se zubne facete, odnosno, zaravnjene i sjajne
SRYU&ALQH ]XED RUWOHNRBPHNRIEPVWUXLUD L YLUWXDOQR
PbLPH SUXAaD X Mjih@aXor@itapj&)drenza 2015120).

Zubnese faceteR]QDpDYDMX SUHP®@ tefrhiripldgiiR koys Daxlikupd HE)
komplementarnih parova faceta na kutnjacima hominida (Fiorenza et al. 28)9
Rekonstrukcijgprehranebazirase QD XVSRUHGEL SUYH L GUXJH ID]JH LV
SRYU&ELQH ]XED )LR,/\PH QddsndWisR® R ]DVWXSOMHQRVWL S
RGUHYHQH IDJH EXNDOQD ID]JD , OLQJXDOQD ID]D , LOL
PRJXUH MH VPMHVWLOMLAQXLKMHBANXSLR® R SUHPD WRPH SI
prehranu gika 13.) (Fiorenza 2015121). Fiorenza u svojintadovima razlikuje tri
RNROLAQH WWKBEREQH aXPH PHGLWHUDQVNL RNROLA& L
G RV D G D aQ WidkKiv j¢Hg Xlioi 4D W D
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Slika13. Digitalni 3D modelSUY RJ SUHW N X W Qidtdaxnt gk pRajr iy dard
]YDpQLP IDIDPD )URYHQ]D

JRVLOQL RVWDFL NRML VX QDVWDQMLYDOL RNROL& LVS
SUHYODVW OLQJXDOQH ID]JH, L SDUDODOHQR V WLPH PR
AWR MH SRRIQX®RRALMRP WYUGH DEUD]LYQH GWDQH NDR
serDJOLNXMX Q D MSdnared&iGhv. K R 8 (FidrErizdet al. 201 5).

Khoe +San samo sSiGMHORPLPQR VOLpPpQL NR MLV S®RAMBKIRX WDFL P D
SR G U X/iidelené vegetacie =ERJ LJUD]JLWR QDJOD&HQH EXNDOQH
OLQJXDOQH IDJH , WH QHAQIRV Y BuzkichRata koj&imajuD |H
dominantno mesnu prehranuN DR L D XV W U Dia/(Ridrénzh EtRIU20EE.

Kada je pomatrana mediteranska skupina, s fosilnim ostacima neandertalacadaAmu

7TDEXQ 6KDQLBBUYHXIRPMHYDLPQRVW V OLVWRSDGQRP
QD PMHARYLWX SUHKUDQX )LRARWRQBHHWWR WDNR SR
SDOHRERW i@a& poNjhifA oBtaciM®zubnomkamena.

Ostaci iz Qafzehdlzrael) QHZ&W B UXNFLMHOLNRP ]DVWXSOMHQRAUX
QDMVOLPQLML VXGEQOLWD DO WREP]$ERBDILMRP 5LURNRJ VSH
SURWHLQD L ELOMNBMY UBWWR LVH DA R &R (FdReRzd BIYAQ RP X &SL
2011, 6).

6 SURVWRUD ,WDOLMH |JDVHEQR VX SURXYDNDPLQRN \BLY LLYRH M
100 +130ka 6DFFRSDVWRUH SULSDGD RGUDVORM &8HQVNRM R
PXAaNDUFX 201R126)@QEOMH MHGLQNH LPDMX VOLPQH UH]XOWI
V PMHARYLWRP SUHKUDQRP &WR MH X VNODGXuV UH]XOW
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provdi El Zaatarii suradnici(2011). OHy X WézRltatiPDNURLVWVYIRBBHH QRV W L
VPMHAWDRXROED XKMWMGQH NOLPH GRN LK PLNURLVWURAF
V PHGLWHUDQVNRP NOLPRP LOL SDN Q126WRSDGQLP axpbD

6 SURVWRUD ,WDOL MjéljeBink® i¥ [coeDGuattaXIXD[OGpLWH VWDUR)
Jedinka 2 pripada rasponu 50 do 60 ka, dok je Guattari 3 pripisan kraju MIS] P Hy X
60 i 75 ka (Fiorenza 201%20).

-HGLQNH L] *URWWH *XDWWDUL WDNRYHU SULSDGDMX VN}

SULSDGD YLaH PHGLWHUDQMkoRiM BN &ia@rba,ValiPDQMH Ul
GREURP UDYQRWHAaRP SURWH LaGnatt&iGDipadaskupisl VD L ELOI
OLVWRSDGQLP @aXPDPD NRM lu gdhranPAd@hzay?BlbsX8) D] QROLNRYV

Godine 2019 SURXpDYDQD MH PDNURLVWRB&aHRRVW SRYUAa

QHDQGHUWDODFD L] MX&8QH ) U DdRdnaivmsH) \ritrBndeReY WL L]PHY
al. 2019 8]RUFL PDNURLVWUR&GHQRVWL XND]XMX QD PMF
populacije koje su nastanjva® HGLWHUDQVND VWDQLaAWIMaXPMHUHQ

(Fiorenza et aR019 174).
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7LS RNR

Stepa /
FUQRJRL
axPD

Listopadna
axpPD

Mediteranski
zimzeleni
RNROL

Uzorak Datacija
Vindija, V259 OIS 3
Monsempron 2 3 MIS 5e
Saccopastore 1i2* MIS be
Le Moustier 1 OIS 3

Grotta Guattari 3 kraJSMIS
Regourdou 1 MIS 4
Krapina, 12 uzoraka OIS 5
Shanidar 2
Amud 1 OIS 3
Qafzeh
5,6,7,9,11,15,27 OIS 5d
Tabun | MIS 5e
Kebara
Grotta Guattari 2 50 kiGO

Slikal4. 6NXSQL SUHJOHG UH]XOWDWD PDNURLVWUR&GHQRVWL ]XEQH SRYU

Usporedba s
modernom
zajednicom

GMHORPLpPQD

Khoe £t6DQ MX
Afrika) i

$ E R Unin@&@ustralija)

QDMYLAH VH U
Khoe £San(M X aQ
Afrika)

QDMYHUD VC
grupacijom listopadnih
axXPD

Prehrana

dominantno
mesna, ali
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52. OLNURLVWURAHQRVW SRYU&ALQH ]XED

BURXpDYDQMH RNOPBDORIH \GRIREEDQIRMHL SUHSR]QDYDQMtE
varijacija u prehrani pojedinca**PU*Noe* ,86). OLNURLVWURAGHQRVW ]XED ¢
VH SURna@Dfddeti, u sklopu 3D analize (DMTAdental microwear texture

analysis) (Mahajan 2019).

%XGXuL GD VH GHQWDOQD PLNURLVWUR&GHQRVW ODNR

PRUIRORJLML RGUDaAaDYD QHNROLNR GDQD GR WMHGDQD S
ASRVOMHGQMH YHPpHUH3 RPRJXUHQD MH DQDOL]D SUHKUL
odnosno, vemenskim i geografskim uvjetinfgl Zaatari 20112).

SURXpDYDQMH PLNURLVWUR a8 HIRROAVQLH: [BiEulH]E U R/YXHIMDIG § X F L
SURXpDYDMXUL N DU DwezaHa bukalwd SIRTY U aNLROQ L EXX YHUHJ X]R
PHYyX NRMLPD M Bl &R Kdand¥rial@cat srednjeg paleolitix (3p UH |

3 p Uat 4l.2003 504, 510).Ustanoyjena jevelika unutargrupa varijacijas obzirom

QD SRGUXpMH L] NRMHUWY JEHRIERDYL @ehAnderfalo Dijekom

hladnijih klimatskih oscilacija(OIS 6, OIS 4)imali abrazivniju prehranu zbog
NRQ]JXPDFLMH ELOMQH KUD@pbredid B naandertaitirhaNijgkda M HQ M H
toplijih klimatskih razdobljgOIS 5, OIS 3) 3 p U#B]p U H]. 2008 901

1DJODaADYUNM XS UBDNRDPEHQH QDYLNH QHDQGHUWDODFD EL!
RNROL&D D SUHPD WRPH L UD]OLpPpLWD R¥3IpUQH RW) DWW D C
2003 7TDNRYHU QDSRPLQMX NDNR PRGHUQ# VNXSLQH
pleistocenskedvce sN X S O M D p#B p ®H] HH W, 90%).

Prilikom analize mkrda WUR&HQRVWL R VHieZdaidagu\s8 Rrénb@axi W L
SDUDPHWU L: WijpdRodli WdrpMksnosti (Asfc), maksimalna kompleksnost

(Smc tscale of maximum amplexity), anizotropija (epLsar), volumen teksturnog
ispunjavanja (Tlvt WH[WXUH ILOO YROXPH L KHWHURJHQRVW SR
al. 2016 6YDNL RG SURPDWUDQLK IDNWRUD VOXaL NDR L
YHOLPpLQH DEUDNHYRREKHPpKNW|LFDWL QD NRQ]JXPDFLMX RG!
(El Zaatari et al. 201,1B).
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,VWUDALYDQMLPD MH WDNRYHU XWYUVyHQR NDNR PHVR C(
(Karriger et al. 2016174), dRN XQRV ELOMQLK MNBEBiRRtQpkIQaNd. L YHUD
dovodL GR SRYHUDQMD NRPSOHNVQRVWL SRYUALQH SRY
ispunjavanja i heterogenogok se tprogeku smanjuje anizotropijéEl Zaatari 2011

7 +8).

DadjQMD SURXpDYDQMD JXIENDURDWWMRHHEQRY WRDVWDYOMDI
PHYyXJUXSQH UDROLMMKH RROXRDO QHYSWRQR &R (BHD QXIRIRNRROL &
Zataari et al. 20112 *3). Analiza je provedena na nekoliko odljeva kutnjaka
QHDQGHUWDODFD NRML SRWMHPOD WDUDNBLYHWAHK RNDQE
Europe i Levantgslika 15.) (Zaatari et al. 2012 +3).

Slika15. Analizirani lokaliteti (El Zaatari et al. 2011, 3).

1DODJL VX ELOL SURXpPDYDQL XQXWDU WUL,BP4qOLpLWH N
SULSDGQRVW ORNDOLWHWD RjGnadHligii® LP NDWHJRULMDPD

SBRGUXpMH RWYRUHQH VWHS%NBVWVWHXSOWNDHEDEAMAY BBORHAH |
etal.2011, 8 + QDVWDQMLYDOH VX MHGLQNH NRMH SRND]XMX
na one kod modernih zajedniCgnjene Zemljekoje ujedno i nastanjuju predjele koji

bi odgovarali klimatskim uvjetima Europe tijekom hladnih glacijalnih feseX G XL G D
proXpDYDQD ]DMHGQLFD LPD GRPLQDQWQR PHVQX SUHKL
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SURXpDYDQH IRVLOQH RVWDWNH NRML VXEQRaAANDQMLYDO
et al. 20119).

'UXJD NDWHJRULMD REMHGLQMHQD MH QDOdMddjé&D NRML S
AWR pLQL NRPELQDFLMX RWYRUHQRJ L aX®R¥Y4aVRI SUHGN
skupinaSUHPD X]RUFLPD QDMEOLAD PRGHUQRM ]DMHGQLFL &
WHPHOML QD PHVX V GRGDWNRP QH NrRaDZai, Robide VWD ELON
mangeta, sjemenke katrana i gomdha Zaatari et al. 20119). .OLPDWVNR SRGUXpM
biloje pUHPD XYMHWLPD QUW®RLELOKDWMNMNDODDEXN®NR VX QHDQ
QMLPD WDNRYHU VYRMX SUHKUDQX WHPHOMLOL QD PHVX
2011, 9).

Posljednjuskupinu pLQH RQL NRML VX QIEWXWR MdjaeDNaL SUHWHa
njihovimse AYDpQLP SRYPD®OIDQBPNDRPSOHNVQLML WUDJRYL LVW!
QD YHuUX UD]@reh@hiNoBséWo X usporedbi s neandertalcima koji su

nastanjivali otvorene predjele (El Zaatari et al. 2@)1

OLNURLVWUR&GHQRVW |]XED SURPDWUD QD N\NH/ SRR QI N R
MH QDWDYIQIRIDLNRVW SRYMXAQHAXSHMHEMMmLPD D VPDQML"
od juga prema sjeverMeandertalci koji su nastanjivadi X P R §¥redjéld imaju znatno
YHUOX NRPSQHEYHK RS\RNEJD anjil@\Histovremenici koji su nastanjivali
RWYRUHQH SUHGMHOH LOL PMHaAR®%YH SURVWRUH (O =D

=DNOMXpFL VH SUHNODSDMX V YHi VSRPHQXWLP D WR Mt
QD GRVWXSQRVW AXPWRYUSHER BAY B RRARUDOA QL WRULAWHQMF
DEUD]JLYQH KUDQH D pLQLOR VH VXSURWQR NDGD MH NUL
2016 8).

SURXpDYDQMH WHNVWXUH PLNURLVWURAGHQRVWL ]XED S
godine na primjerima iz Krapine i Vindij@isS R U Hy X MXubbho KVWUR&HQRA&AU X
holocenske starostutvr y H Q Rakd $u neandertalci u prehrani igakistili vilaknaste

ELOMNH X] YHOLNX NRQ]JXPDFLBVX Fredixhije, prefrdhaN o
QHDQGHUWDODFD L] 9LQG L MIHGXMHIDRMD S REIAWHRVDEDY /Y
sjemenkj dok e pPUHKUDQD QHDQGHUWDODFD L] .UDSLQH VDGU
VLQGLMVNL S Udrdjavhbl ukRAuje aa\kBnzMrvacijave, gomolja, ili drugih

neprocesuiranih biljaka (Karriger et al. 20182).
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Na osam individua iz(O 6L GUWRHADWUDQD MH R,N@Xd RapsD SRYUAELC
NDMVOLPQLML PRGH Cumash] D KMheé&)3aR,DdtiBosno, drugim
QHDQGHUWDOFLPD NRML VX QDVWDQMLY[OB®.LTekxaPRYLWH S
je interpretacijaX VNODGX V SDOHRHNROR&GNRP UHNRQVWUXNFLM
2017, 7R EL ]1QDpXGRQEIDLWB O/IN P M Hhasranu WwaxneSu) alik U D Q X

s prisustvom biljaka (Estalrrich et al. 2Q1B).

48



Usporedba s

7LS RNR Uzorak Datacija modernom Prehrana Izvor
zajednicom
Saint+&pVDLUH MIS 3 El Zaatari 2011
Vindija 11.45, 11.46, i 12.] MIS 3 El Zaatari 2011
Petit +Puymoyen 2 i 4 MIS 3 El Zaatari 2011
OMH&ARYL Rochelot 1 MIS 5d xa QDMVOL]| bazirana na mesu, s dodatko El Zaatari 2011
vegetacija La Chaise BD 8 MIS 6 Chumash (SAD) nekoliko vrsta biljaka El Zaatari 2011
Kebara 2 MIS 4 El Zaatari 2011
Tabun Il S B El Zaatari 2011
prijelaz

Spy | MIS 3 QDMVOL El Zaatari 2011
Otvorenastepska Suleelyie L Ui 2 zajednicama bazirana na mest £ Zaatar! AL
vegetacija UR W WH GH '|'O ﬂ_+ MIS 5b Ognjere Zemlje El Zaatari 2011
La Quina 528\’”8 41i3)i MIS 4 (Argentina) El Zaatari 2011
. Estalrrich et al.

(O 6LGUYQ \ MIS 3 YHUD Uszzlc 2017
BUHWHAaQFR Zafarraya 1 MIS 3 ] iJ(dEzgelgnlice \ bazirana na mesu uz biljke u El Zaatari 2011
vegetaclja Grotta Breuil 2 MIS 3 Ognjene Zemlje YHURM NROLY EI Zaatar! 2011
(O 6LGUYQ MIS 3 Chumash El Zaatari 2011
Amud | MIS 3 El Zaatari 2011

*QDMVOLpP®DQL MKKRIPD $IULND L &KXPDVK 68’

Slikale. 3B ULSDGQRVW ORNDOLWHWD RGUHYHQLP HNROR&QLP NDW



6. Rasprava

Primarnesu vrste hrane koji bi bile dostupn& N X SmaaMeDrpdskog paleolitika
NRSQHQL VLVDYFL ULEH &NROMNH SWLFH L ELOMNH 8
morski sisavci, insekti i reptil(Hockett, Haws 200525). Ovdje je dan pregled
NRQ]XPDFLMH REDOQLK UHVXUVD L ELOMQLK UHVXUVD
zastuplieQRVW QD ORNDOLWHWLPD LSDN QHAWR YHUD L MDVQ

,DNR DOWHUQDWLYQL L]YRUL SUHKUDQH QH SUHGVWDYC
formiranju raznolikosti prehrane zajednica srednjeg paleoliif@N XVLUDQMH QD L]JUL
jednu vistu UDQH NDR &aWR MH SUL® NMRULBFWL PHHYR D GRRGYUHY R
nutrijenata, ali nedostatka drugiri tomese p H Yadi B nedostatku mikronutrijenata

NDR awWtmin )X, C, E (Hardy 2010 667) koji sudjeluju u metabolizaciji
makronutrijenata injihove energije(Hockett, Haws 200524, 30 ili nedostdtu
HVHQFLMDOQLK PDVQLK NLVHOLQD SRVHEpeti YDAQLK
Spielmann 1983, 15Rosljedice su vidljive u obliku nekoliko oboljenjgddardy 2010

666 t667) PHYX NRMLPD MdvaepkdieiSimagdpaskblistanje u kojemu
LQGLYLGXD XQDWRRAKXYUNMBIMWHRMRN WD DG RMYDMDMD aHOXpPL
rastresenost koji se jagju nakondvadotri WMHGQD QHXUDYQRWHAHQH SUL
201Q 666).lako proces nije najbolje dokumentiran, jasno je da do njega dolazi nakon
YHOLNH NRQ]JXPDFLMH NUWRJ PHVD GRN VH SRVOMHC
konzumacijom masnijih dijelova L Y R WMar@yN010667).Uz konzumaciju masti,

GUXJX RSFLMMXREKLGHWDWOMMNRML EL pDpi WrRGIQOUELWL L HI
posljedica pretjeranog unosa prote{Bpeth, Spielmann 1983, 14).

FL]LeppotrebH ]D SULVXWQR & XorgporightiPu Brei@aviu@ Lnkeso
ispunjavajui moderni loxi V N X S (Clr@apLet al. 2000688, koji izbjegavaju
pretjerani unos proteina (Hardy 20136) L SULEDYOMDMX PAOAWWW.LR R&W D (

(Morin et al.2016 12), kako bi umaniili posljedice konzumacije krtog mesa

Prehrani Will i suradnic{2015,799 SULGDMX YUOR YDaQX XORJX X HYR
kvalitetnu prehranu smatrajulivjetom i posljedicon? UD]YRHADL.K NRJQLWLYQL
sposobnosti (Will et al. 20159 slobodan prijevod).

Jasno je da pri kvalitetndj raznorsQRM SUHKUDQL YDaQX XORJX LPD

S D O HR RzNt&o@ Ipévizlazi kako je raznovrsnost prehrane za svaku zajednicu
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L]IJOHGDOD GUXNpLMH RYLVQR R GRVWXSQLP L]JYRULPI
(Hockett Haws, 200526).

Morski izvori prema tome niszastupljeni kod svih zajednicarije svega jer nisu
GRVWXSQL X VYDNRPH SRGUXpMX D SRWRP JERJ QLAH NI
QHJR A4WR MH WR VOXpDM NRG ELPW GRK HNYRA QH [SIRYH RIS

prehrambenizvor.

Ukoliko se izuzme njihova niska kalorijska vrijednost, morski resursi imaju puno

brojnije nutritivne dobrobiti.Dagnje su dobatizvor proteinai PDVWL X VOLpPQLP
N R O L p L Q RdpienNLY&R] abogate swgljikohidraima, mineraimai vitaminima

koji nisu lako dostupni iz druge hrane (Brown et al. 2@6b6). Uz dagnjesu morska

trava i jetra morskih sisavaddHy X QDMEROMLP L]YRULPD SROLQH]DVLU
L PLNURQXWULMHQDWD NDR aWR VX apiaildorhiBzvdiDND U FL C
mozgaSOLpQH YULMHGQRVWL VH NRG NRSQHQLK 4&LYRWLQM
VUBXPDQMNX :LO®HW DO

Dodatnge prednost morskihizvord WR LK PRJX VieNah§&Erdjulpvgebré Y L
sposobnosti, a energetskkilUR&DN SUL VDNXSOMDQMX MH PDOHQ XN
na pogodnoj lokacij{iBrown et al. 201,1261).

Will i suradnici(2015,80) L VUKo su populacijsrednjeg kamenog doba Afrike

morske resurs&onzumiraleu dugom vremenskom periodu, krkaji su oni uvijek

predstavljali nadopunu prehraniGRN VX RVQRYX L GDOMHT&kBWQ LOH NRSC
seQDpLQ ¥PPRWMD MHGQLP RG JODYQLK UD]JORJD NYDOLWH
YHURM VWR aLtime IBHPRUWB WD R P Udbaviiy pojediR& i H P ]

=L O K nsiadnici kontinuiranu konzumaciju obalnih resursa esitao razlog
kognitivnograzvop, atimeipojavéeP RGHUQRJ SRQDADQMD

S druge strane, jedan od ranijih evolucijskih pomi&ebeyi suradnici(2019,212)
pripisyu SUHKUDQL NRMD EL XNOMXpLYDOD JHRILWH RGQF
vlaknima, u uspordad s do tada konzumiranim nisSRekDORULPpQLP ELOMNDPD L OL

%XGXiUL GD MHNDORMQPQLWDQRG YHILQH ODNRRBRVWXSQLI
VOXALWL NDR JODYQD QDGRSXQD SUHKUDQL XNROLNR L]
LVSXQLWL NDORULMVNH GQHYQH PLQLPXPH L] &LYRWLQM)
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geofiti (gomolji, podanci lukovice, SUDYR NRULMHQMH NRMLi VX pHVWF

vlakana.

3UHGQRVW JHRILWD MH ODND XRpOMLYRVW ]JERJ QDG]F
2GUHYyHQH YUVWH SURQDOD]H VH RG DUNWLpPNRJI SURV\
SUHALYMHWL L oQ80 \WeH P*S PIUCNG X89). G

2 S U H @Llpvédnhost biline hrane ta W R idie @d.2dhtijeva prethodnu obradu za

konzumaciju, iakotoplinska obrach PRaH SRYHUD WU D@WILKRWW RODN:
SUREDYOMLYRVW L SRER®F).A0OW hoREXNVH Y DXEDM NRG YHC
GLMHOD JHRILWD NRML SRQHNDG WDNRYHU QH ]DKWLMH'

namakanije ili guljenje prije konzumacije (Hardy 20668).

S8NUDWNR WHDHGRVHQWH ELOMQLK L]YRUDHWRIXHIMRP SDO
nutritivne malo vjerojatno s medicike L QHU H DOWWW RDIROR AN K SSHUV SHNW
[izvorno: Yet it is impossible from the dietarynlikely from the medicinal and

unrealistic from théechnological perspectives, that plants were not a fuadthpart

of all aspects of Palaeolithic lifelardy 2018393)].

UporaED DOWHUQDWLYQLK L]YRUD SUHKUDQH pLML MH QL
SUHKUDQH SRWYUYyHQD MH QH VDPR GLUHNWQLP SURQDOL
u obliku ostaaka na materijalnoj kulturi, kojaPRa4H SUXALWL LQIRUPDFLMH F
nabave i obrade hrar(&alazar+Garcia et al. 2013L). lako pregledanaliza biljnih

ostataka naR U X yiz Riemena srednjeg paleolitkbk MHYH XND]XMH QD NRQ]XI
bilnih RVWDWDNDXND]EM&IKD QMLKRY X OWHKWIBRAR aANX XOR.

saznanja upotpunjena su drugim metodama.

Direktna je zastuplienostELOMDND X S UH Kabdhz2Qrh s&skave YzUbjehQ D

kamenca i analizom koprolita, dok su metodeyipoB URXpDYDQMD LVWUR&GHQR
IRVLOQLK RVWDWDND GDOH PQRJR 4aLUX SHUVSHNWLYX S
meso, a potom biljne izvore. S mesom kiaoninantnimizvorom proteina u skladu su

rezultati provedenih analiza stabilnih izotopa, kojinitQD MHGQRP SURXpDYD
primjerku nisu identificirali obalne resurse kao izvor proteiteko je potrebno
QDSRPHQXWL NDNR MH DQDOL]RP RVWDWDND QD RUXYX V
NRULAWHQMH ULED L ELOMQLK UHal2usMminihNZtgpba QLV X GH
(Hardy et al. 2011; Ecket al. 2013.
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7. =DNOMXpDN

SUHJOHGRP UH]XOWDWD PHWRGD NRMH SUXabDMX LQIRUEF
zajednica tijekom srednjeg paleolitk{ RpOMLYR MH NDNR VH DR&H. MHGQD
promatratsamostalnoPregledaunskiKk L ERWDQLpPpNLK RVWDWDND QD ORN
MHGDQ RG QDMEURMQLMLK L]JYRUD LQIRUPDFLMD R SUHK
VWXSQMD RpXYDQRVWL QD ORNDOLW HeprehrRfieJTU UHYLGMH
prije svega misli na biljne izvorkgji su, u usporedbi s obalnim resursiiMQ RJR UMHYH
RpXYDQL -=sk&kaxVdRspatacije obalnibsursa tijekonsrednjeg kamenog

doba Afrike prisutni JRWRYR GXAa FREN®MDREMXHL DWODQWVNX

mediteransku i obale Crvenog raor

ASLOMH IQOPDDMRIEQRP GLMINOR BER@WLDQ HADWRHY % ORPERYV
Ysterfontein 1 i Pinnacle Point 13BkalitetisuV GXaLP WUDJRYLPD RNXSDFLM
U D] Q R O inkeRzaiipgm nakupinom morskih resursa. hjih, na mediteranskgu

obali Contrebandieés, Haua Fteah, El MnasraEl Harhoura 2 koji imaju ne tako

intenzivno naseljene, ali kbinuraneVORMHYH V NRULAWHQMHP PRUVNLK

vremensko razduje.

1D VYDNRP RG SUH]JHQW L UBUQAKUQ® RN CPCHINAXHE VDR & BIRNEHE I H I
Razmijeran broj lokaliteta pokazuje i konzuijia morskih sisavaca, uglavnoml X 8 Q R J

W X O M D Q(BrchotepQdalua pusillysdok su ptice rijetke, a zastupljenisglavnom

pingvini (Spheniscuslemersusi vranci (Phalacrocoraxcapensiy Ribe surijetke i

nisu konstantan dio prehrane

1D LVWRPREOWL -XAaQRDIUNHNNRYHSWHOMH WOENRYBQIUK UH
VLVWHPDWVNR L QDN &I HG BRIEMME¥rBNI 5 X & HTio

sarmaticus i priljepke Scutellastra argenvilleii S. tabulari, s najranijom

konzumacijom u Pinnacle Pointu 13BGMH MH SULPMHWSQ R MQIH@MWHR QMR A
jetosIXpDM QD PODYyLP ORNDOLWHWLPD

OHYyX GDJQMDPD VX QIX3iRRDGWYIRN HBBMPKE O HNSEU LV XWQH
dagnje(Choromytilus meridionalis GRN V X Q DV K@P¥E napekns Hz njih
VX pHVWLI ®Uaavdbiekdymbulagranating Scutellastra granularis S.

argenvillel
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1D SURVWRUX VMHYHUQH $VMuiluslddiull@ MMypltd@révihcidlds GDJIQMH
Perna perna i priliepci (Patellacaerulea P. intermedia X] SULVXWQRVW SXaHY|
AWR MH WR VOXp MK QG D$ BUILRNMMAR i 0ibeG L fijetkddisutne i

QH RGUDADYDMX UHGRELIMERRN\RI) |IX L WXQMIBQLPD NRML

prisutni Monachusmonachuk

Nalazi u Europi, posebicena prostoru Pirinejskog poluotakpokazuju kakosu
najzastupljenijedagng (Mytilus), priliepci (Patella) L S X §®ds¥iug QDMpHAEAUH WLP
redom. Morski su sisavci ULMHWNL D PHYX SR]QDWLH®ja®DOD]JLPD
(Monachu$i dupini.

Prisutnost obalnih resursa na lokalitetima u Elrofy H NDR L X $IULFL PR&H S|
0,6 Y UHPH Q4D lokait®iya MIS 5 poznati, iako u izrazitbanjem broju i s
manjim obujmom nalazaQHJR @aWR MH WR VOXpDM X $IULFL

lako je pLPMHWQR NDNR SRVWRMH YmriimhhDd5tatdkd n8 UL S UR X
ORNDOLWHWX V REJLURP QD SURXpDYDQX REDOX NRQWL(
SURXpDYDQMX ERWDQLPNLK RVWDWDND NRMke¥X RVMHW/
lokaliteta LQ W H U S U HW L b®QILX{ LQMM b HEIRNERIDUIHANLRVWDFL D Gl

se informacijedobivaju analizama fosilnih ostataka.

3uL WRPH MH MHGQD RG QDMpHaUH SURYRYHQLK DQDOL
SURWHLQD X SUHKUDQL SURXpDYDQH LQGLYLGXH DQDOL]I
veiLQH GR VDGD SURYHGHQLK DQDOL]D Qin&i¥mXRpHQH LQC
izvora u prehrani,ako treba uzeti u obzir kako se uglavnom radi o lokalitetima u
XQXWUDAQMRVWL ,]QH YV HikakujuJiti] XD biljluVkempaoreititRy HU  Q H
prehrani, AWR PRaH RGUDADYDWL VWYDUQR VWDQMH DOL

nedostatka metode.

Usporedbom s rezultatinemalize sastavd X EQRJ NDPHQFD PRJXUH MH XYLG!
ERWDQLpPpNL WUDJRYL X REOLNX ILWROLWD LOL &a@NUREC(
ORNDOLWHWLPD D WHN PDOD NROLPLQD ORNDOLWHWD
.DYND]D QLMH LPDOD PLNURERWDQLpPpNL PDWHULMDO X VY

Analize stabilnh izotopa izubnogkamenca S R S U LD indi@drialne i rezultati
RELPQR RGUDADRMMXG SOHIX UDHEXVR daLUX VOLNX SUHKUDQ
VNXSLQDPD V RGUHYHQLP QDpPLQRP SUHKUDQH GDMH DQ
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,DNR VX UH]XOWDWL DQDOL]H L GDOMH LQGLYLGXDOQL M
]JDVHEQR X]LPDQMWMWP PRRIKHIH YMMRUXRpPpLWL JUXSDFLMH PHY
RSURM UD]JLQL EH] aGsawéna M QoRzunyahihJgojedihim vrstama

hrane.

*OHGDMXuUuL VYHXNXSQH UH]XOWDWH DOWKeEbiWLYQL L]
zajednica sredngg paleolitka, a konzumacijge i biljnih i maritimnih resursa

neosporiva, iako je prema usporedbi s gornjim paleolitikom primjetna manja

raznolikost, posebice kada se radi o skupljanju obalnih resursa.
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8. 6DaHWDN

6UHGQML SDOHROLWLN YULMHPH MH NDGD VH SUHPD DUK
prisutnost biljnih i obalnih resursa u prehrani, koji su u radu, na temelju nepobitne uloge

PHVD X VYDNRGQHYQRM SUHKUDQL ]D MdddzapehdtiimiVUH G QMH.
izvori prehrane Osim SUHJOHGRP DUKHR @R iatdrprétadiji VWedgezW D N D
alternativnih izvora prehrane u obzir su uzetiezultati analiza stabilnih izotopa,

]XEQRJ NDPHQFD RVWDWDND QD NDPH®DH PL\RWYREPD R W
3 U Rwéahi rezultati ukazuud QMLKRYX SULVXWQRVW QD JRWRYR FLN
rasprostranjenosti roddomoVD VLIXUQRAaUX RG YUHPHQD 0,6

9. Summary

Middle paleolithic is a period during which there are more clear archaeological traces
of implementatin of plant and coastal resources in hominin diet. Dubdgprimary

role of meat in hominin diet, those resources are héeered to as alternative food
sources. One of the ways for assggthe role of alternative food resources was looking

into known archaeological records. Furthermore, the results of different methods, such
as stable isotope analysis, tooth calculus analysis, tool residue and use wear and tooth
wear were also taken into accounResults show that there tke more common
implementation of alternative food resources starting with MIS 6, which can be traced

onthegeographically wide area of dispersal of the gdtoima

Key words:subsistencstrategiesdietaryhabits marineresourcescoastalresources

plant remains
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10. Popis priloga
60OLND 6WUDWLJUDIVNL SUHJOHG SOHLVWRFHRQRD *RGLQ
et al. 2015, 4). 2
60OLND /IRNDFLMD GR VDGD SR]QDWLK ORNDOLWHWD V
(Will et al. 2019, 46). 6
Slika 3. Vrste i zastupljenostorskih organizama u Pinnacle Pointu 13B. Potrebno je
izuzeti vrste Glycymeris connollyi i Phalium labiatum jer su nejestive (prema Jergrdino,
Marean 2010, 416). 8
60OLND SRVWRWDN PHNX&DFD SUHPD PLQLPDOQRRP EURM
sedimenta kroz tri faze u Blombosu. j8lia nadesno opada profitabilnost viste
(Langejans et al. 2012, 87). 11
60OLND SRVWRWDN PLQLPDOQRJ EURM LQGLIYLGXD PH
VHGLPHQWD NUR] pHWLUL ID]JH .ODVLHV 5LYHU| 60LMHYCL
vrste (Langejans et al. 2012, 89). 13
Slika 6. Popis biljnih ostataka iz mustenigkih slojeva Kebare (Lev et al. 2005, 4}8).
22
60OLND 'LVWULEXFLMD ILWROLWD &@NUREQLK JUDQXOD L
23
60OLND .DUSROR&NL RVWDF LANntRI btyjaH 2DL8 X45/R56 DOW X 9L
60OLND 2PMHU LIRWRSD XJOMLND UmGMﬁM(WkB?RELpDMH(
2004, 437). 26
Slika 10. Pregled rezultata analiza stabilnih izotopa 34

6OLND SH]XOWDWL DQDOL]JH |XEQRJ 20D2P620).B6

D L] (O 6LG

60OLND S3UHJOHG RVWDWDND QD RUXyLPD +88

UG\

Slika 13. Digitalni 3D mMRGHO SUYRJ SUHWNXWQMDND V

R]QDpPHQL

SUHPD |YDpQLP ID]DPD )JLRUHQ]D 42

Slika 14. Skupni pregledrezd DWD PDNURLVWURA&AHQRVWL 44

XEQH SRYL

Slika 15. Analizirani lokaliteti (El Zaatari et al. 2011, 3). 46
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6O0OLND SULSDGQRVW ORNDOLWHWD RGUHYHQ

DQDOL]H PLNURLVWURAGHQRVWL

49

58

LP HNROR



11. Bibliografija

Akazawa, T., 1987. The ecology of the Middle Palaeolithic occupation at Douara Cave, Syria.
Bulletin of the University Museurdniveristy of Toky@9, 5 - 66.

Albert, R. M., Weiner, S., Bar Yosef, O, Meignen, L., 2000. Phytoliths in the middle
palaeolithic deposits of Kebara Cave, Mt. Carmel, Israel: study of the plant materials
used for fuel and other purposdsurnal of Archaeological Scienc27 (10), 93. -
947.d0i.10.1006/jasc.2000.0507.

EOYDU)HUQIQGH] Karine Resource Exploitation during the Middle and Early
Upper Paleolithic in Europeverview of the Available Evidence. U R. White, R.
Bourrillon, & F. Bon (Ur.),Aurignacian GeniusArt, Technology and Society of the
First Modern Humans in Europe, Proceedings of the International Symposium, April 8
- 10 2013 Palethnology 7str. 188- 205. New YorkNew York University.

Ambrose, S. H., Buikstra,,JKrueger, H. W., 2003. Status andngler differences in diet at
Mound 72, Cahokia, revealed by isotopic analysis of bémernal of Anthropological
Archaeology22(3), 217 - 226.

Anderson- Gerfaud, P., 1990. Aspects of behaviour in the Middle Paleolithic: functional
analysis ofstone tools from southwest France.Tie Emergence of Modern Humans:
An Archaeological PerspectivEdinburgh: Edinburgh University Press, 38918.

Andrews, P.Johnson, R. J., 2019. Evolutionary basis for the human diet: consequences for
human health Journal of Internal Medicine 287 (3), 226 - 237.
doi.10.1111/joim.13011

Avery, G, Halkett, D, Orton, J, Steele, T.Tusenius, M.Klein, R, 2008. The Ysterfontein 1
Middle Stone Age Rock Shelter and the Evolution of Coastal Fora8mgh African
Archaeological Society Goodwin Seriéf, 66 - 89.

Beauval, C., Lacrampe& X\DXEqUH ) QDiXKaks] B QA6. Brect radiocarbon
dating and stable isotopes of the neandertal femur from Les Raidgibeneuve
(Lussaeles-Chateaux, VienneBulletins et memoires de la Societe d'Anthropologie de
Paris (en linge) 18 (1 - 2), 35 - 42. 'RKYDUHQR L]
http,//journals.openedition.org/bmsap/12@%.11.2020.)

59



Blasco, R., 2008. Human consumption of tortoises at Level IV of Bol@awe (Valencia,
Spain). Journal of Archaeological Science 35, 2839 - 2848.
doi.10.1016/j.jas.2008.05.013

Bocherens, H., 2014. Diet and Ecology of the Sclad#@& Neanderthal Child: Insights from
Stable Isotopes. U: M. ToussgirD. Bonjean, ur.The Sladina F4A Juvenile
Neanderthal (Andenne, Belgium), Palaeoanthropology and Cont8&x GHQQH eWXGHV
HW S5SHFKHUFKHYV $UFKpRORJLTXHV-3BH OT8QLYHUVLWpP GH

Bocherens, HBilliou, D., Pattot Mathis, M, Otte, M, Bennean, D.Toussaint, M.Mariotti,
A., 1999. Paleoenvironmental and Paleodietary Implications of Isotopic Biochemistry
of Neanderthal and Mammal Bones in Scladina Cave, Layer 4 (Sclayn, Belgium).
Journal of Archaeological Sciencg6, 599 607.

Bocherens, HBIilliou, D, Mariotti, A., Toussaint, M.Patou- Mathis, M, Bonjean, D, Otte,
M., 2001. New isotopic evidence for dietary habits of Neandertals from Belgium.
Journal of Human Evolutigrt0(6), 497 - 505.d0i.10.1006/jhev.2000.0452

Bocherens, H.Drucker, D. G. Billiou, D. Patou Mathis, M. Vandermeersch, B2005.
Isotopic evidence for diet and subsistence pattern of the-S&kteVDLUH , 1IHDQGHUW
review and the use of a mutource mixing modellournal of Human Evolutiqr49,
71 -87.doi.10.1016/j.jhevol.2005.03.003

Bocherens, H., Baryshnikov, G/an Neer, W., 2014. Were bears or lions involved in salmon
accumulation in the Middle Palaeolithic of the Caucasus? An isotopic investigation in
Kudaro 3 caveQuaternaryinternational 112 - 118.d0i.10.1016/j.quaint.2013.06.02

Bocherens, H.'t D iZorita Bonilla, M, Daujeard, G.Fernandes, PRaynal, J- P., Moncel,
M. - H., 2016. Direct isotopic evidence for subsistence variability in Middle Pleistocene
Neanderthls (Payre, southeastern Franc§uaternary Science Reviewd54.
doi.10.1016/j.quascirev.2016.11.004

Brown, K., Fa, D. A., Finlayson, G. & Finlayson, C., 2011. Sragthme and marine resource
exploitation by Neanderthals: the Evidence fr@ibraltal. U: Trekking the Shore,
Changing Coastlines and Antiquity of Coastal Settleméesv York: Springer, 247
272.

60



Colonese, A. CMannino, M. A, Bar-Yosef Mayer, D. E.Fa, D. A, Finlayson, J. CLubell,
D., Stiner, M. C, 2010. Marine mollus exploitation in Mediterranean prehistory: An
overview.Quaternary International239, 86. - 103. doi.10.1016/j.quaint.2010.09.001

Cordain, L, Miller, J. B, Eaton, S. B.Mann, N, Holt, S. H, Speth, J. .2000.Plant zanimal
subsistenceatios and macronutrient energy estimations in worldwide hutgatherer
diets.American Journal of Clinical Nutrition71, 682- 692.

Cortes+6iQF KH |Mor@les+0 X x L], &L P y*allejo, M., Lozano- Francisco, M. C.
Vera £t 3HOIiH], Fnlayson, C. 5RG Ut XXiddl , J, Delgado- Huertas, A.
-L P p @GEspejo, K. 0D UW+Ruiz]F, 0 D UW +&Hiire, A, Pascual Granged,
A.J, % HU JiZ&ppta , M. M.Gibaja- Bao, J. F.Riquelme- Cantal, J. A. /y S HY{
6iH] ; DRGU+IRP L] ,(Bakai, S.Sugisaki, S.Finlayson, G.Fa, D. A,
Bicho, N. F .2011. Earliest known use of marine resources by NeanderBiabs.
ONE, 6(9), 1-15.d0i.10.1371/journal.pone.0024026

Depaepe, P., 2014. European Middle Palaeolithéongraphy and Culture. BEncyclopedia of
Global ArchaeologyNew York: SpringerD0i.10.1007/9781-441904652

Dibble, H. L.,Aldeias, V, E O Y D)BHH]Q i Q GBidckwell, B. A. B, Hallett-Desguez, E.
Jacobs, Z.Goldberg, P.Lin, S. C, Morala, A, Meyer, M. C, Olszewski, D. I.Reed,
K., 5H a&H NRichter, D, Roberts, R. G.Sandgathe, D Schurmans, USkinner, A.
R., Steele, T. E.El -Hajraoui, M, 2012. New Excavations at the Site of Contrebandiers
Cave, MoroccoPaleoAnthropology2012 145. - 201.d0i,10.4207/PA.2012.ART74

Doerschner, N.Fitzsimmons, K.Blasco, R. Finlayson, G.RodriguezVidal, J, Rosell, J.
Hublin, J. J. Finlayson, C.2019. Chronology of the Late Pleistocene archaeological
sequence at \fegyuard Cave, Gibraltar: Insights from quartz single and multiple grain
luminescence datingQuaternary International 501 (Part B), 289 - 302.
doi.org/10.1016/j.quaint.2018.02.020

Ecker, M, Bocherens, HJulien, M. A, Rivals, F, Raynal, J. EMoncel, M. H, 2013. Middle
Pleistocene ecology and Neanderthal subsistence: Insights from stable isotope analyses
in Payre (Ardeche, southeastern Frandedirnal of Human Evolutiqré5, 363- 373.
10.1016/j.jhevol.2013.06.013

61



El Zaatari, S., Grine, FE., Ungar, P. $S.Hublin, J. J., 2011. Ecogeographic variation in
Neandertal dietary habits: evidence from occlusal molar microwear texture analysis.
Journal of Human Evolutigré1(4), 1 -14.10.1016/j.jhevol.2011.05.004

El Zaatari, S., Grine, FE., Ungar, P. SHublin, J. J., 2016. Neanderthal versus modern human
dietary responses to climatic fluctuation®LoS ONE, 11 (4), 1 - 17.
10.1371/journal.pone.0153277

Erlandson, J. M., 2001. The Archaeology of Aquatic Adaptations: Paradigms for a New
Millennium. Journal of Archaeological Research(4), 287 - 350.

Estalrrich, A., El Zaatari, S., Rosaé. (2017). Dietary reconstruction of the El Sier
Neandertal familialgroup (Spain) in the context of other Neandertal and modern
huntergatherer groups. A molar microwear texture analysieurnal of Human
Evolution, 10413. - 22. d0i10.1016/j.jhevol.2016.12.003

JHUQIiQReHs, J % DUFLHOD *mBl@sdho,HR\Cudtero, F.Fluck, H, 6DXXGR 3
Verdasco, G.2012. Theearliest evidence of hearts in Southern Europe: the case of
Bolomor Cave (Valencia, SpainQuaternary International 247, 267 - 277.
10.1016/j.quaint.2010.10.014

Fiorenza, L., Benazzi, S., TauschKullmer, O., 2011. Molar macrowear reveblsanderthal
eco - geographic dietary variation.PLoS ONE, 6 (3), 1 - 11
doi.10.1371/journal.pone.0014769

Fiorenza, L., 2015. Reconstructing diet and behaviour of Neanderthals from Central Italy
thorugh dental macrowear analysisurnal of Anthropologial Sciences93, 119-
113.d0i.10.4436/JASS.93002

Fiorenza, L.Benazzi, S.Kullmer, O, Zampirolo, G, Mazurier, A, Zanolli, C, Macchiarelli,
R.,2019. Dental macrowear and cortical bone distribution of the Neanderthal mandible
from Regourdou (Dordogne, Southwestern Frand@)rnal of Human EvolutigriL32,

174 - 188.d0i.10.1016/j.jhevol.2019.05.005

Fittler, C, Kullmer, O, Leitsbach, S.Papagano, A.Zimmermann, H. 2014. Occlusal
Fingerprint Analyzer ManualBonn: Steinmannlinstitut fuer Geologie Mineralogie

und Palaeontologie

62



Fizet, M., Mariotti, A, Bocherens, H., 1995. Effect of Diet, Physiology and Climate on Carbon
and Nitrogen Stable Isotopes of Collagen in a Late Pleistocene Anthropic
Palaeoecosystem: MarillaCharente, Francdournal of Archaeological Sciencg2,

61 - 79.

Florin, S. A, Fairbairn, A. S.Nango, M, Djandjomerr, D, Marwick, B., Fullgar, R, Smith,
M., Walllis, L. A, Clarkson, C.2020. The first Australian plant foods at Madjedbebe,
65,00053,000 years ago.Nature Communications 11: 924, 1 - 8.
doi.10.1038/s4146020-147230

Fullgar, R, Matheson, C., 2014. Stone tool usewear and residue analy&acytlopedia of
Global ArchaeologyNew York: Springer, 7062 7065.

*D U Moeno, A, Rios Garaizar, JODUtQ S$UUR\KJIH QWR 2 daMoires; T.

[lySHyuULID /ID VHFEXHQFLD PXVWHULHQVH GH OD &XH
$OEDFHWH \ HO SREODPLHQWR QHDQGHUWabgoHQ HO VXL

de Prehistoria, 71(2), 221 - 241.d0i.10.3989/tp2014.12132

Grant, J., Gorin, $.Flemin, N., 2015.The Archaeology Coursebook, An introduction to

themes, sites, methods and skilew York: Routledge.

*ePUeNoO+* O 30DQW &R QVXRBRORB:Dayi 1B@R)QTEHILW D O V

* X' W L gZudadti] |, CuencaSolana, D. 5DVLQHYV GHIXXRR, 6CBODQWDPDUtD
Morlote, J, M.2013. The role of shellfish in hunt&yatherersocieties during the Early
Upper Palaeolithic: A view from El Cucmckshelter, northern Spaidournal of
Anthropological Archaeolog\82, 242256.d0i.10.1016/j.jaa.2013.03.001

GutierrezZugasti, I.,RiosGaraizar, J.0 D UAQoyo, A.B, 5DVLQHV G M®&otstR 3
Jones, J. RBailey, G. N, 2018. A chronecultural reassessment of the levelsXiV
from El Cuco rockshelter: A new sequence for the Late Middle Paleolithic in the
Cantabrian region (northern Iberiuaternary International474(Part A), 44-55.
doi.10.1016/j.quaint.2017.06.059

Hardy, B. L., 2004. Neanderthal behaviour and stone tool function at the Middle Palaeolithic
site of La Quina, Franc@&ntiquity, 78, 547- 565.

63

6



Hardy, B. L., 2010. Climatic variability and plant food distribution in Pleist&cEurope:
Implications for Neanderthal diet and subsiste@ueaternary Science Reviey29(5),
662 - 679.d0i.10.1016/j.quascirev.2009.11.016

Hardy, B. L., Kay, M., Marks, A. EMonigal, K., 2001. Stone tool function at the Paleolithic
sites of Staysele and Buran Kaya Ill, Crimea: behavioral implicatiGiveceedings of
the National Academy of Sciences of the United States of Am@8i¢E), 10972-
10977.d0i.10.1073/pnas.191384498

Hardy, B. L., Moncel, MH., 2011. Neanderthal Use of Fidhammals, Birds, Starchy Plants

and Wood 12250,000 Years Ago. PLoS ONE 6(8): e23768. 110.
doi.org/10.1371/journal.pone.0023768

Hardy, K., 2018. Plant use in the Lower and Middle Palaeolithic: Food, medicine, and raw
materials. Quaternary  Science  Revisw 191, 393 - 405.
doi.10.1016/j.quascirev.2018.04.028

Hardy, K., 2019. Paleomedicine and the use of plant secondary compounds in the Palaeolithic.
EvolutionaryAnthropology 28(2), 60.- 71. doi.10.1002/evan.21763

Hardy, K, Buckley, S, Collins, M. J, Estalrrich, A, Brothwell, D, Copeland, L. *D U Kt D
Tabernero, A.* D U BVargas, S.Rasilla, M, Lalueza +Fox, C, Huguet, R, Bastir,
M., 6 D QW D P Madé&la, M, Wilson, J, JHUQIQGH] &Rodas, p\201E.
Neanderthbmedics? Evidence for food, cooking and medicinal plants entrapped in
dental calculusNaturwissenschafter®9, 617 - 626.d0i.10.1007/s00114012-0942
0)

Haslam, M., 2004. The decomposition of starch grains in soils: implications for archaeological
resdue analysisJournal of Archaeological Sciencg1(2), 1715 +1734.

Henry, A. G., Brooks, A. $.Piperno, D. R., 2011. Microfossils in calculus demonstrate
consumption of plants and cooked food in Neanderthal diets (Shanidar 111, Iraq; Spy |
andll, Belgium).Proceedings of the National Academy of Sciences of the United States
of America 108(2), 486- 491.d0i.10.1073/PNAS.1016868108

Henry, A. G., Brooks, A. $Piperno, D. R., 2014. Plant foods and the dietary ecology of
Neanderthals and egrmodern humansJournal of Human Evolutigr69, 44 - 54.
doi.10.1016/j.jhevol.2013.12.014

64



Henry, D. Q, Hietala, H. J.Rosen, A. M, Demidenko, Y. E.Usik, V. I, Armagan, T. L.
2004. Human behavioral organization in the Middle Paleolithic: werenddethals
different?American Anthropologistt06(1), 17 - 31.

Hockett, B, Haws, J. A., 2003. Nutritional ecology and diachronic trends in Paleolithic diet
and healthEvolutionaryAnthropology 12, 211-216.d0i.10.1002/evan.10116

Hockett, B, Haws, J. A., 2005. Nutritional ecology and the human demography of Neanderthal
extinction.Quaternaryinternational 137, 21- 34.d0i.10.1016/j.quaint.2004.11.017

-DQNRYLMUDYDQLU |, 2V YRR HRYEM HpDDH/MMBIOR ORANRI L
razvoja =DJUHE ANROVND NQMLJD

Jaouen, K.Richards, M.P.Le Cabec, A.Welker, F, Rendu, F.Hublin, J. J. Soressi, M.
Talamo, S., 2018. Exceptionally high d15N values in collagen single amino acids
confirm Neanderthals dsigh-trophic level carnivoresProceedings of the National
Academy of Sciences of the United States of Ameliég11l), 4928 - 4933.
doi.10.1073/pnas.1814087116

Jerardino, A.Marean, C.201Q Shellfish gathering, marine paleoecology and modern human
behavior: perspectives from cave PP13B, Pinnacle Point, South AJocanal of
Human Evolution59(3 - 4), 412 +424.doi.10.1016/j.jhevol.2010.07.003

Karriger, W. M., Schmidt, C. WSmith, F. H., 2016. Dental Microwear Texture Analysis of
Croatian Nemndertal Molars. PaleoAnthropology 2016, 172 + 184.
doi.10.4207/PA.2016.ART102

Klein, R. G, Avery, G, CruzUribe, K, Halkett, D, Parkington, J. E Steele, T.Volman, T.
P, Yates, R.2004. The Ysterfontein 1 Middle Stone Age site, Sd\ftita, and early
human exploitation of coastal resourc€soceedings of the National Academy of
Sciences of the United States of Ameridsl (16), 5708 5715.

Langejans, G. H. J., Niekerk, K. L. v., Dusseldorp, GThackeray, J. F., 2012. Middledsie
Age shellfish exploitation: Potential indications for mass collecting and resource
intensification at Blombos Cave and Klasies River, South AfriQaaternary
International 270, 80 £94.d0i.10.1016/j.quaint.2011.09.003

65



Larbey, C.Mentzer, S. M.Ligouis, B, Wurz, S, Jones, M. K.2019. Cooked starchy food in
hearths ca. 120 kya and 65 kya (MI® and MIS 4) from Klasies River Cave, South
Africa. Journal of Human Evolutigrii31, 216227.d0i.10.1016/j.jhevol.2019.03.015

Lev, E., Kislev, M. E.Bar - Yosef, O., 2005. Mousterian vegetal food in Kebara Cave, Mt.
Carmel. Journal of Archaeological Science 32, 475 = 484.
doi.10.1016/j.jas.2004.11.006

Lombard, M., 2004. Distribution patterns of organic residues on Middle Stone Age points from
Sibudu Cave, KwaZulu £ Natal, South Africa.The South African Archaeological
Bulletin, 59(180), 37 +44.d0i.10.2307/3889241

Lucas, P. W.Omar, R, Al Hadhalah, K.Almusallam, A. S.Henry, A. G, Michael, S, Thai,
L. A., Watzke, J.Strait, D. S, Atkins, A. G, 2013. Mechanisms and causes of wear in
tooth enamel: implications for hominin dietkournal of the Royal Society Interface
10, 1.- 7.doi. 10.1098/rsif.2012.0923

Madella, M, Jones, M. K.Goldberg, P.Goren, Y, Hovers, E,.2002. The eploitation of plant
resources in Amud Cave (Israel): the evidence from phytolith studeesnal of
Archaeological Scien¢9, 703 £719.d0i.10.1006/jasc.2001.0743

Mahajan, S., 2019. Role of Human Tooth Wear Analysis in Archaeology: A ReAiesient
Asia 10(6), 1-7.d0i.10.5334/aa.181

Marean, C. W.Bar-Matthews, M, Bernatchez, JFisher, E,. Goldberg, P.Herries, A. |, R,
Jacobs, Z.Jerardino, A.Karkanas, R.Minichillo, T., Nilssen, P. J.Thompson, E.
Watts, I, Williams, H. M., 2007. Early human use of marine resources and pigment in
South Africa during the Middle PleistocenédNature 449, 905 - 909.
doi.10.1038/nature06204

Melamed, Y, Kislev, M. E, Geffen, E, Lev - Yadun, S, Goren- Inbar, N, 2016. The plant
component of an Acheulian diet at Gesher Benot Ya'aqov, I$tameedings of the
National Academy of Sciences of the United States of Amé&d&g51), 14674 +
14679.d0i.10.1073/pnas.1607872113

Mercader, J., 2009. Mozambican Grass Seed ConsumptiangDilne Middle Stone Age.
Science326, 1680- 1683.d0i.10.1126/science.1173966

66



Monnier, G. F., Ladwig, J. |.Porter, S. T., 2012. Swept under the rug: the problem of
unacknowledged ambiguity in lithic residue identification. Journal of Archaeological

Science39(10), 3284 +3300.d0i.10.1016/}.jas.2012.05.010

Monnier, G. F. Hauck, T. C, Feinberg, J. M.Luo, B, Le Tensorer, J. MSakhel, H, 2013.
A multi xanalytical methodology of lithic residue analysis applied to Paleolithic tools
from Hummal, Syria.Journal of Archaeological Sciencet0, 3722 - 3739.
doi.10.1016/j.jas.2013.03.018

ORQWHYV %HUQIUGH] 5 (O XVR \ FRQVXPR GH ORV PROXYV
la Edad Media9 HUGROD\ 5HYLVWD GHO OXV}HRZ BT XHROYJLFR (

Morin, E., Speth, J. DLee- Thorp, J., 2016. Middle Palaeolithic Diets: A Critical Examination
of the EvidenceU J. Lee =Thorp, & M. KatzenbergThe Oxford Handbook of the
Archaeology of Diet (Online izd., 1 - 33).
doi.10.10936xfordhb/9780199694013.013.24

Nabais, M. (2012). Middle Palaeolithic Tortoise Use at Gruta da Oliveira (Torres Novas,
Portugal). U- &DVFDOKHLUD & AcétesQadlnloidadasdle Jovens em
,QYHVWLJDo R $UTXHROYJLFD )DULR) (str. 2561 +258} ODLR

Universidade do Algarve.

Nabais, M., 2018. Neanderthal Subsistence in Portugal: What Evidéxrocbaeology
International 21(1), 95 +100.d0i.10.5334/ai376

Naito, Y. I, Drucker, D. G, Chikaraishi, Y, Ohkouchi, N, : L %o L Q,Ber&al, B.Bocherens,
H., 2016.Ecological niche of Neanderthals from Spy cave revealed by nitrogen isotopes
of individual amino acids in collagedournal of Human Evolutign93, 82 +90.

doi.10.1016/j.jhevol.2016.01.009

O'Regan, H. J., Lamb, A. LWilkinson, D. M., 2016. The missing mushrooms: searching for
fungi in ancient human dietary analyslsurnal of Archaeological Sciencé5, 139 +

143.d0i.10.1016/}.jas.2016.09.009

3pUH3IpUH] Espurza, V. ODUtD % HUP~GH],GHutw, W.LAREXUEYQD
D., 2003. Nonzocclusal dental microwear variability in a sample of Middle and Late
Pleistocene human populations from Europe and the Near Joashal of Human
Evolution 44, 497-513.d0i.10.1016/S0042484(03)0003¥

67

GH



Power, R. (2019). Neanderthals and Their DiefThe Encyclopedia of Life Sciendés *9.)
ChichesterJohn Wiley & Sons. D010.1002/9780470015902.a0028497

Power, R. C.Salazarx*D U Ft D , Rub&i, M, Darlas, A, Harvati, K, Walker, M, Henry,
A. G, 2018. Dental calculus indicates widespread plant use within the stable

Neanderthal dietary nich@ournal of Humane Evolutioril9, 27-41.

Richards, M. B.Schmitz, R. W., 2008. Isotope ecidence for the diet of the Neandsea
specimenAntiquity, 82, 553- 559.

Richards, M. B.Pettitt, P. B, Trinkaus, E.Smith, F. H, SDXQRY,LD U® Y D,QA00. ,
Neanderthal diet at Vindija and Neanderthal predation: the evidence from stable
isotopes.Proceedings of the Natiah Academy of Sciences of the United States of
Americag 97(13), p. 7663 £7666.d0i.10.1073ypnas.120178997

Richards, M. R.Taylor, G, Steele, T.McPherron, S. PSoressi, M.Jaubert, JOrschiedt, J.
Mallye, J. B, Rendu, W, Hublin, J. J.2008. Isotopic dietary analysis of a Neanderthal
and associated fauna from the site of Jonzac (Chakémtéme), FranceJournd of
Human Evolution55, 179- 185.d0i.10.1016/j.jhevol.2008.02.007

Richter, J.2016.Leave at the height of thgarty: a critical review of the Middle Paleolithic in
Western Central Europe from its beginnings to its rapid declipeaternary
International 411, 107. £128.d0i.10.1016/j.quaint.2016.01.018

Salazart*D U Ft D , Pow&r, R. G.Sanchis Serra, AVillaverde, V, Walker, M. J, Henry,
A. G, 2013. Neanderthal diets in central and southeastern Mediterranean Iberia.
Quaternary International318, 1- 16.doi.10.1016/j.quaint.2013.06.007

6LVWLDJD $ 0 D O O,RsOmm&ns, RDED, 2004. Theehnderthal meal: a new
perspective using fecal biomarkelBLoS ONEel101045, 9(6), 1. - 6. doi.10.
1371/journal.pone.0101045

Speth , J. D., 2017. Putrid Meat and Fish in the Eurasian Middle and Upper Paleolithic: Are
We Missing a Key Part dfileanderthal and Modern Human Dié&leoAnthropology,
2017,44. +72.d0i.10.4207/PA.2017.ART105

Speth, J. D., Spielmann, K. A., 1983. Energy Source, Protein Metabolism and Hunter
Gatherer Subsistence Strategiksurnal of Antrhopological Arhchaeology, 1-31.

68



Speth, J. D.Tchernov, E., 2002. Middle Paleolithic Tortoise Use at Kebara Cave (lIsrael).
Journal of Archaeological Scienc29, 471 +483.d0i.10.1006/jasc.2001.0740

Steel, T.E.EOYDWHI]QIiQGH] ( Investig@tioh® Infd e Exploitation of Coastal
Resources in North Africa During the Late Pleistocene at Grotte Des Contrebandiers,
Morocco. U: N. F. Bicho, J. A. Haws & L. G. Davis, ufrekking the Shore.
Interdisciplinary Contributions to ArchaeologWew York: Springer, 383- 405.
doi.10.1007/9781-441982193 16

Stewart, M. K., 1994. Early hominid utilisation of fish resources and implications for
seasonality and behaviouournal of Human Evolutiqr27, p. 229 £245.

Stringer, C. B.Finlayson, JC., Barton, R. N. E. )HU Qi @@&Md, Y, &iF H U HSAbin,,
R. C,Rhodes, E. JCurrant, A. P. 5 R G U t 3\Kd4dl] J, Giles HPacheco, FRiquelme
- Cantal, J. A. 2008. Neanderthal exploitation of marine mammals in Gibraltar.
Proceedings of thBlational Academy of Sciences of the United States of Ama&@iba
(38), 14319-14324.d0i.10.1073_pnas.0805474105

Tykot, R. H., 2004. Stable isotopes and diet: You are what youPeateedings of the
International School of Physi¢&nrico Fermi", 154, 433- 444.d0i.10.3254/978l-
614990109-433

Van Peer, B Fullagar, R, Stokes, S.Bailey, R. M, Moeyersons, JSteenhoudt, F-Geerts,
A., Vanderbeken, TDe Dapper, M.Geus, F.2003. The Early to Middle Stone Age
Transitionand the Emergence of Modern Human Behaviour at 98€1&, Sai Island,
Sudan. Journal of Human Evolution,45, 187 - 193. do0i.10.1016/S0047
2484(03)0010®

Vera- 3HOiH] - / *)RID@MRVFR 0 & 5DPR\RYMPYi@EHIKH] 0
2004. MROOXFV IURP 7\UUKHQLDQ 8SSHU 30#HlaMWRFHQH RI
ORUDO DIiDDYUIDVWD (VSDXROD, 19),350RQWRORJItD

Vida-ODWXWDQR--RUGIpUH] +HUQIQ®HYi& ODFURERWDC
evidence (woodharcoal and seeds) from the Middle Palaeolithic site of El Salt, Eastern
Iberia: Palaeoenvironmental data and plant resources catchment Jareasl of
Archaeological Science: Reports9, 454- 464.doi.10.1016/j.jasrep.2018.03.032

69



Wadley, L., Backwk, L., d'Ericco, F, Sievers, C., 2020. Cooked starchy rhizomes in Africa
170 thousand years agécience367, 87-91.doi.10.1126/science.aaz5926

Walter , R. C.Buffler, R. T, Bruggemann, J. HHGulllaume, M. M. M, Berhe, S. M.Negassi,
B., LIbsekal, Y., Cheng, H, Edwards, R. L.von Cosel, R.Neraudeau, D.Gagnon,
M., 2000. Early human occupation of the Red Sea coast of Eritrea during the last
interglacial.Nature 405, 65-69.d0i.10.1038/35011048

Weyrich, L. S., Dobney, K.Cooper, A., 2015. Ancient DNA analysis of dental calculus.
Journal of Human Evolutiqry9,119 +124.d0i.10.1016/j.jhevol.2014.06.018

Weyrich, L. S, Duchene, S.Soubrier, J.Arriola, L., Llamas, B, Breen, J.Farrell, M, 2017.
Neanderthal behavioudiet, and disease inferred from ancient DNA in dental calculus.
Nature 544, 357 +361.d0i.10.1038/nature21674

Will, M., Kandel, A. W, Conrad, N. J., 2015. Coastal Adaptations and Settlement Systems on
the Cape and Horn of Africa during tiMiddle Stone Age. U: N. J. Conrad.
Delagnes, urSettlement Dynamics of the Middle Paleolithic and Middle Stone Age
.HUQV 9HUODJ 7+ELQJHQ 3XEO{L/BDWLRQV LQ 3UHKLVWRU\

Will, M., Kandel, A. W., Kyriacou, K.Conrad, N. J., 2016. An evolutiolygperspective on
coastal adaptations by modern humans during the Middle Stone Age of Africa.
Quaternary International404(Part B), 68- 86.d0i.10.1016/j.quaint.2015.10.021

Will, M., Kandel A. W., Conrad, N. J., 2019. Midden or Molehill: TRele of Coastal
Adaptations in Human Evolution and Dispersalurnal of World Prehistory32, 33-
72.doi.org/10.1007/s109631809127%4

=L O KmARyelucci, D. E.Badal, E, D'Ericco, F, Daniel, F, Dayet, L, Douka, K, Higham,
T. F. G, 0D UW iQMbhtes, R, Murcia, S, 3pUHW R& GiQankaeren, M.
Villaverde, V, Wood, R, Zapata, J.2010. Symbolic use of marine shells and mineral
pigments by Iberian Neanderthd®soceedings of the National Academy of Sciences of
theUnited States of Americd307(3), 1023-1028.d0i.10.1073/pnas.0914088107

=L OKpRgelucci, D. E. $UD~MR , JArkbM,.. JOBadal, E, Callapez, B.Cardoso
J. L, d'Errico, F, Daura, J. Demuro, M, Deschamps, M.Dupont, C, Gabriel, S,
Hoffmann, D. L, Legoinha, P.Matias, H, Monge Soares, A. MNabais, M, Portela,

70



P. Queffelec, A, Rodrigues, F.Souto, 202Q Last Interglacial Iberian Neandertals as
fisherhuntergatherersScience367, 1. - 13. doil0.1126/science.aaz7943

71



