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BIOZTPQMATOIMNPA®IKH ZHMAZIA THZ AOMHZ
TQN AMOAIOQMENQN XAYAIOAONTQN*
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MEPIAHWH

H gupeia yewypaikr eEdniwon Twv EAepdvrwv omy Eupacia katd to npdaeato
YEWAOYIKO MapeABdv, KaBWG Kal 1 YEVIKA uynAr} cuxvémra diatmjpnong kat £0-
peoNG anoMBwuévwy Aswpdvav Toug, Kablotd ta anoAlBwuata autd xproa
yla BlOCTPWHATOYPAPIKEG CUOXETIOELG. Mia oOxeTikd véa pEBodog mou Bonbad
OTOV TIPOOSLOPIOUS XAUAIOSOVTWY eival N HEAETN TNG MIKPOSOWNRG TOug, Onwg
ekppdaletal anod m pHopPoAoyia Twv yYpapuwy Schreger. Ot Ypauuég auteg Xapa-
Kmpifouv TV odovTivi] Twv MPoBooKIBWTWV Kal gival 0pateég o€ YKAPOLIEG TOMES
wqg deflooTpoPeg Kal aplotepdaTpopeg oneipeg. H epapuoyry mg Hebddou oe
un mipoodiopiolua deiyuara XauAlodovtwy propel va odnynoel omy andédoon
TOUG O KAMOLo TAEOV Kai, CUVAKOAOUBwWG, 0NV AvtAnon BLOCTPWHATOYPAPIKWY
TMAnpogopldv and autd. v napouloa gpyadia nmapoucialovral n epapuoyn
™G HeBGdou oe Seiypata npogpxoueva and eAAnvikég B€oelg, Kabwg kat Ta véa
TAEIVOUIKA Kal BLOCTPWHATOYPAPIKA SeSouUEva TIOU TIPOKUTITOUV and autnv.

ABSTRACT

Fossil elephants of Eurasia are very useful for biostratigraphical correlations, as
they were widespread geographically and they are generally common and well
preserved as fossils. A relatively new method that contributes to the taxonomic
identification of proboscidean tusks is the study of their microstructure, as it is ex-
pressed in their Schreger pattern. This pattern is characteristic of the proboscidean
dentine. It is visible in tusk cross sections as intersecting spiral lines. The method
can be applied in small, otherwise not determinable, tusk fragments to help with
their taxonomic identification, making subsequently possible to come to biostrati-
graphical conclusions. The present study presents the application of this method in
Greek samples, as well as the resulting taxonomic and biostratigraphic data.

1. Eicaywyn

H ta&n twv MpoRookidwtwy MepAap-
Bavel ONAACTIKA YEVIKWG HEYAAOU
pey€8oug kat Bapldg kataokeung mou
epPAvIoav NEYAAN TAEIVOUIKY] TIOIKIAO-
popia kat euplTatn YEWYPAQPIKN
eEAMAWOT, KUpPiwg Katd ) Sidpkela Tou

Neoyevolg. Zrjuepa 1 Tta&n Bpiokeral
ota npdlupa Qg eEapaviong, Kadwg
avtnpoowneletal and pia HOAG Olko-
vYévewa (Elephantidae), dUo yéwvn (E/-
ephas kat Loxodonta) kai dUo 1 tpia
eidn e pkpd apiBud atduwv, Kat
TepLopleTal YEWYPAPIKWG OF MIKPENG
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Eik. 1. Sxnuarukr Staurikng tour xauAlédovra ornou @aiverat np Stdra&n twv SladoxIKWY KOAWY KWvwv

MG 030VTIVIG KL TO MEPIPEPEIAKD OTPWUA OOTEVNG.

exTdoews BUAOKEG TNG APPIKTIG KAt TNG
Aciag. O peydhog Suwg apiBudg Twv
QroOMOWUEVWV YEVWV Kal €8WV ToU
€xouv mneptypagel uéxpl oruepa, al\d
Kal N OUYKPITka uynAry ouxvomnta
dlaTENONG TWV OKEAETIKWV OTOLXEIWV
TOUG, AOYw UEYAAoOU HeyEBoug, €xouv
karaotioel ta Mpopookidwtd Wblaitepa
XPT|OA YO BIOOTPWHATOYPAPIKEG |ie-
Aéteg. Mia véa péBodog mou agopd
™ MEAETN ™G HIKPOSOWNG TwV XauAlo-
SovTWY, Kal EBIKWTEPA TN HOP@OAQYia
TWV YPAuWV Schreger, OUupBAAAeL
OTOV TPOOdIoPLOUS Ot eninedo yévougq
akéun Kkat MoAU JKPWV 8pauoudtwy
XauAlodovTwy, pe anotéAeopa t duva-
TémTa dAvtAnong onuavtikwv Tagvo-
HIKWV KAt ouvakoAouBwg BlooTpwpaTo-
YPOPIKWY OTOLXE{wV akdun kai and
eNINWG dlampenuéva anoAbwpuara.

O xauhiddovteg Twv MpoBooKIdWTWV
gival 3lapopoTomnEVOL, EMUNKUCUEVOL
Topeig MG dvw 1 Kal MG KATw Yyva-
Bou mou amoteholvral Kupiwg amd
odovtivn, n oroia mnepBdMeTal amd
AeTd OTPWHA OOTEIVNG. 2 TIPWIIOUS
avunpoownoug g Téd&ewg eival duva-
TOvV va undpxel MAeUptkd BLapnkng
Awpida adapavtivng. Ztoug EAEpavteq
(okoyévela Elephantidae), o mpwio
OVTOYEVETIKO 0TAd10, napatnpeital Aes-
mé oTpwWHa adauavtivig Kovtd oTo
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£YyUg Akpo Tou Xauhddovta, TO omnoio
ouvtoua arnorpiBetat pe m xprion. Ot
Xauhiédovteq avarrtuoooviat kad' OAn
™ didpkela Mg Jwng Tou artduou,
pe andébeom odovrivng otn Bdon Tou
XauAédovra and edikd KUTTapa, Toug
odovtoBAdoteg. Ta dadoxika oTpw-
pata odovrivng €xouv Hop®r] Koilou
KWVOU, e amoTsAeoua o XauAlddovrag
va dopeital and dladoxikoug KwvVoug
ou e@apudlouv o évag pEoa OToV
d\o (Ek. 1).

2. Mepiypa®n Kai I0TOPIKO

NG HeBSG30U

O ypaupég Schreger sival éva orrikd
pawvdéuevo Tou xapakmpilet v odo-
viiv Twv MPoBooKIdWTWY Kat Kupiwg
autry Twv Xaukoddvtwv  (Owen,
1845: 627, Trapani & Fisher, 2003).
Eivat opatég dia yupvol ogpOaAuou
0t (QPUOIKEG 1 AElAOMEVEG £YKAPOIEQ
TOPEG, KABeTA oToV dlaunkn agova Tou
xauAddovra (Ew. 2). Mpoketrat yia Ka-
MIUAEG YPQUMES TOU dlaTpEXOouV TNV
erupdvela g Topng deidoTpoga Kat
aploTePOoTPOPQ, TEUVOHEVEG HETAEU
Toug. To OTTIKG QUTO PAIVOUEVO TIPOKA-
Aeltal-and ) didta&n oTto XWPEOo TWV
owAnviokwv odovtivng, n onoia sivat
kupatosdnig. H kdbBe ypauury Schre-
ger onuatiZetal and dladoxikous ow-
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CRANH

Eik. 2. duowr eykdpota tour) xaukédovra tou Yévoug Mammuthus and tnv neptoxrj Enavouris, érou
Slakpivovral ot S1a0TaupoULEVES YPaUUES Schreger. AlGueTpog Toung: 11 cm.

Anviokoug mou Bpiokovrat otv Ba
@domn omv emedvela ™G eykdpowag
Toung (E. 3). ‘Ooo nukvoTepn eival n
KUpavom Twv cwAnviokwy (dnAadr}, 600
MIKPOTEPO TO WrKOG KUMATOG autig),
TOOO MIKPGTEET 1) AKTIVA KAUMUASTITAg
TWV YPAUHWV. H poperi kat n nukvatnta
TWV Ypaupwv egaptwvral eniong arnd
™V andéotaomn PETAEU Twv CWANVIOKWV.
Autdq eival uBavdtata o AGyog rou o
apIBOG TWV YPAUUWY YEVIKA HEldvETaL
npog tov d&ova Tou xauAiédovta.

Av Kau ot ypauuég Schreger meptypd-
PnKav ya npwin gopd and tov Ber-
nhard Schreger ndn 1o 1800 kat n
XAPaKMPLIOTIKY Unap€ry Toug otnv
odovtivn twv MPoRooKISWTWY avape-
pétav OXeTIkA Ouxvd Ot HETAYEVE-
otepeq  dnuoaievoelg (r.x. Owen,
1845), n ouoTnuatikr HEASTN TNG HOpP-
PoAoyiag Toug yia TagvouKoUg AGYous

dpxioe HOMNG katd T dekaetia TOU
1990 (Espinoza & Mann, 1993). H artia
pAAloTa Tav VOUIKY, KaBwg peTd To
1989 anayopeUTnke ge TIOMEG XWPES
TOU KOOMOU N Eeloaywyr] €Ae@avto-
30oVTOog MPOEPXOMEVOU and Ta anelou-
peva aptiyova &dn eAe@dviwv, evw
MapAMnAa emTpendtav n eloaywyn
eAepavrédovrog amd paupoud mou
TipoepxdTav and Ta eKTETAUEVA Kal
nAoUola avwNAEIOTOKAVIKA KorTdouata
m¢g B. ZBnpiag. Enpene Aomdv va
BpeBel TpoMog Jlaxwplool akdun Kat
MIKPWV TEpax(wV Tou oUyxpovou and To
anoMBwuEVO eEAEPavTOBoVTO.

Ou Espinoza & Mann (1993) xpnowuo-
noinoav TG Ywvieg mou oxnuatifovrat
METAEY TWV Ypapuwv Schreger (akpt-
BEOTEPA TWV EPATTTOUEVWV TOUG) OTNV
neploxnn g odovrivng Kovtd otnv
enagny ye mv ooteivn (Ew. 3) ya va
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dlaxwpioouv deiypata ouyxpovwv Kat
armoAbwuévwy Xaulloddviwy. Mapatm-
pnoav 6Tl Ol ywvieq autég (Ywvieg
Schreger) sival yevikd okeieq oto Mam-
muthus primigenius kai aufAeieq ota
aptiyova &idn, nmapéxoviag éva Aueoco
ormiké kpimplo daxwplopou. Ot Biot
ouyypageiq yétpnoav oe deiypara and
Gomphotherium kat Mammut ywvieg
Schreger ouykploweg He aQuUTEG TOU
Mammuthus.

Ze avdhoya cupnepdopata kartéAngav
Kal METAyevEOTEPOL EPEUVNTESG OMwg

Avspmns
emeévaia

ot Palombo & Villa (2001) kat Trapani
& Fisher (2003), mapampwvrag OHwg
MIKPEG METaBOAEG TG Ywviag Schreger
avdloya pe ™ B€om MG TOMNG OTov
XauAwdovra. Ot Palombo & Villa (2001)
peAéEmoav kat delypata and Anancus,
Stegodon kal evONUIKOUG EAEPAVTES
(E. 4). Ot Trapani & Fisher, (2003),
TipoKeLévou va draxwpioouv TaEa mou
eppaviouv napduoleg ywvieg Schre-
ger, avértu&av €va MPOoKATapKTIKG oTa-
TIOTIKG oUompa yia Ty andédoon dety-
pdtwv xaulioddviwv ota yévn Elephas,

Eix. 3. 2tepeodidypauua xaukiddovra Srou OnuUeEdVOVTaL TA KUPIITERA XAPAKTNPLOTIKG TWY YOauLWY

Schreger. Katd Trapani & Fisher (2003).
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Eix. 4. EUpog tipwv twv ywvidv Schreger kovid otnv enagr odovtiviiG-octeivng og didpopa &idn

MpoBookidwrtwy. Kard Palombo & Villa (2001).
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Eix. 5. uoikr) tourj Tou xaukiédovra REG-2 tou eidoug Mammuthus cf. meridionalis ané to Peyyivio
dBTId0G, driou dtakpivovral ot ypauues Schreger. Ané Athanassiou (2006). KAiuaka: 10 mm.

Loxodonta, Mammuthus kat Mammut,
AauBdvovrag urt oYy To eUpog TWV
ywviwv Schreger, To Wrikog KUMATOG
TwV OWANViokwv odovrtivng, TnVv enikpa-
ToU0a YEWUETPIKA eUPAVION TNG
popeng Schreger kat T 6€om Tou Sely-
HaTog evtog Tou xauhddovta. H diay-
vooTikr} affa Tou OCUOTHUATOG WMEVEL
woTtdoo va eruBePalwbel pe neparTépw
napampenoelg, kabwg Baoiletar oe
TOAU TIEPLOPIOMEVO OTATIOTIKG delypa.

3. Epappoyn Tng peddédou

orov EAAadikO xwpo

Mapd tov neploplopévo diebvig opleuo
dNUOOIEUCEWV OXETIKA UE TIG YPOUMES
Schreger, otov EAAadiké xwpo gxouv
110N ueAemBel apketd deiypata xaulo-
6VTWV wg MPOG autd TO XAPAKT)-

pLoTikd. OLTpwteg MEAETEG Apxloav aTa
rAaiola SIMAWPATIKAG epyaciag (Ayadn
2003, urd v eniBAeyn Tou Av. Kab. I'.
Beodwpou) Kat Ta arnoTeA£ouard Toug
€xouv emniong avakowvwle( oe dlebvr
ouvédpla (Agiadi, 2001, Theodorou
& Agiadi, 2001, Agiadi & Theodorou,
2005).

Ta delypata xauAloSOVTwWY TIoU HEAETH-
énkav mpogpxovral and mnaAaldTeEPO
ev HEPEL SNUOCIEUNEVO UAIKG amd TIg
B€oelq BAaxiwtn Aakwviag, ANBEPL
EuBoiag, Nnoi HAeiag kat TriAo, mou
avikel OTIG OUAANOYEGQ Tou Mouoeiou
Mahalovtoloyiag kat MewAoyiag tou
Maveruotmuiou ABnvwv. Armdé autd, ta
detypara and 1o ANBEPL dev eupdvioav
ocageiq ypauueég Schreger, ye amoté-
Agopa va pnv eivat duvam n eEaywyn
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Eix. 6. Eykdpowa tourj xaukédovra oe rpavég
aypoukric o8ou otnv meptoxrj Neardews Ko-
gavng.

OUMMEPAOUATWV TXETIKA UE TNV OUOTN-
MOTIKT] TQEIVOUNOoT TWV EUPNUATWY.

Ot vywvieqg Schreger Twv detypdrwv
ané tov Bhaxuwm kat To Nnoi erupe-
Bawdvouv wotéoo naratdTeEPOUs NPoo-
dloplopoug, pe BAOM HAKPOOKOTUKA
HOPQPOAOYIKA KkpiTpla, wg Mammuth-
us meridionalis kau Elephas antiquus
avtiotoxa (Zupewvidng & Ocodwpou,
1986, ©0dwpPou TIPOUT. EMKOLV.).
IBaitepo  evdlapépov mapouotalel n
MEPITTWOT Twv VAvwv eEAePAVTWV TC
TrAou, Twv omoiwv ol ywvieg Schreger
KOVTA OTnv enagr] odovTivng-ooTeivng
Kupaivovtal JeTagl 120-145°, ouvdé-
OVTAG TOUG PUAOYEVETIKA E TO TIAELOTO-
kawviké Eupaotarikd yévog Elephas kat
anokAgiovrag otevr] ouyyévela e mv
EEENKTIKY Ypapur] Tou Mammuthus.
KaBopiotik nrav n oupBoAr g
MEAETNG Twv Ypauuwv Schreger otov
TPOO3IOPIoNS TeHaxiwv XauAldSovta
ard to Peyyivio ®810TIS0¢ (Athanas-
siou, 2006), apoU To pKPS HEYEBOG TwV
Selyudtwy dev enéTpene my anddoar
Toug Og Kdmolo Ta&ov BAoel pakpo-
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Eix. 7. ©Opadoua odovtivng ané mv nepipépeia
TO0U XauAiddovta g €. 6, 6rou Stakpivovrat ot
Ypaupeg Schreger. KAijuaka: 5 mm.

OKOTUKWV HOPPOAOYIKWV KPITTPIwV.

O1 Tipég ywvidv mou peTpriBnkav sivat
80-92° (Ew. 5), emurpénovrag v ané-
doon twv gupnudtwv oto yévog Mam-
muthus, Kal OUVEKTIHWVTAG TNV TEPLO-
POUEVN KAUYN KAl OUCTPOPY TOU
eppavifouv Ta Tepdym, oto sidoc Mam-
muthus cf. meridionalis.

Kard m didpketa npdéopamg épeuvag
unaiBpou otnv Kodda tou ANdkpova
(MavayortoUuhou et al. 2008) evrori-
OTNKe XauAlodovTag oe TPaveég aypo-
TIkoU Spduou oty neploxr) NedroAng
KoZawng (Eik. 6-7). Abyw Tou Tipooava-
TOAlOHOU Tou XauAddovta k&Beta oTo
npavég, alMd Kat Tou oAU peydhou
MAXOUG KAl OUVEKTIKOTNTAG TWV
UTTEPKEIMEVWY TIOTAMIWY  INMATWY, 1
avaokagr] kat eEaywyf Tou ané To
nepBaAov mEtpwua eival aduvam.
Qotéoo, omv emepdvela ™G PUOIKAG
TorG N oroia Tuxaivet va eival kaBet)
otov diaunkn d&ova Tou XauAiédovra,
elval oapwg opatég oL Ypappég Schre-
germou oxnuatifouv ueta&lToug ywvieg
™G Ta&ews Twv 90° (E. 7), avdhoyeq
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dnAadn autwv Tou yévoug Mammuthus
KAl TWV TIAEIOKAVIKWOV JaoTodoviwy. H
napampnon autn, ouvdualépevn HE
mv nAkia Mg unéAoing navidag g
TIEPLOXTIG TIOU £(Val KATWTTAEICTOKAIVIKN
(Steensma 1988), odnyouv omnv ano-
doon Tou guprparog oto eidog Mam-
muthus meridionalis.

4. Zupnepdaopara

H pelét twv ypaupwv Schreger
TIPOCTPEPEL Eva TIPOTHETO LOPPOAOYIKO
“Xapakmpa Twv xauAwddviwv Mpopo-
OKIBWTWV ToU Bonbd otov TMPOCdlo-
PLOUS GKOUN KAl HIKPWY Bpauoudtwy,
ETUTPEMOVTAG O€ TIOAEG TIEPUTTWOELG
akpéotepn XpPOvoldynon anoAlbw-
HEvav Tavidwv.

ErunpooBétwg, n opoldtnta otn
YewpeTpia Twv Yypappwv Schreger
HETAEU dlapopeTikwv TAEwv pnopel
va aflornonBel wg ermmAfov otoixeio
OV aviXveuom (QUAOYEVETIKWV OXE-
ogwv, ONMWG TLX. OV avelpean Twv
TIAELOTOKAWVIKWV NIEIPWTIKOV  EBWV
nou €dwoav Yeéveon OTOUG &vdn-
HIKOUG VNOWWwTIKOUG TIANBUOUoUG eAe-
Pavtwv g Meooyeiou kat GAAWV apxl-
TieAdywv.

H epappoyn e pebddou oe peya-
AUTEPO QPIOUO BetyddTwy, gUpUTEPNG
TA&WOMIKNG TIPOEAEUTEWS, avapéveTal
va BEATIWOEL TIG YVWOELG Mag yla TNV
lotoAoyia ™G odovtivng kat AAAwv
QVTIMPOoWNWV Twv MPoBOOKISWTWY,
KAl va TPOoPEPEL £€T0L €va PIOXPOVO-
AOYIKO epyaleio pe eupltepo nedio
£QapHOYNG.
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