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AEVWUDFW

TZR QHZ PDPPDOLDQ ORFDOLWLHV �KAL DQG KLT) RI KD-
ODPRWy LQ M\JGRQLD EDVLQ KDYH \LHOGHG VHYHUDO UHPDLQV 
RI FDUQLYRUHV - K\DHQLGV DQG FDQLGV, HTXLGV, UKLQRFHURWLGV, 
HOHSKDQWV, KLSSRSRWDPLGV, �-VL]HG FHUYLGV, � ERYLGV, DQG DV 
ZHOO DV PLFURPDPPDOV. TKHVH DUH SUHOLPLQDULO\ DWWULEXWHG 
WR� Pachycrocuta brevirostris �AYMARD, 18�6), Canis VS., 
Equus stenonis COCCHI, Dicerorhinus etruscus �FALCONER, 
18��), Mammuthus �Archidiskodon) meridionalis �NESTI, 
18��), Hippopotamus amphibius antiquus DESMAREST, 
18�� �  H. major CUVIER, 18��), Praemegaceros plio-
tarandoides �DE ALESSANDRI, 1���), Cervus VS., Dama 
VS., Bison �Eobison) VS., FI. Leptobos etruscus �FALCONER, 
18��) DQG Mimomys savini HINTON, 1�1�. TKH EHVW-SUH-
VHUYHG DQG PRVW UHSUHVHQWDWLYH VSHFLPHQV DUH SUHVHQWHG, 
DV H[WHQVLRQDO H[FDYDWLRQV LQ WKLV DUHD DUH VWLOO LQ SURJUHVV, 
VLQFH ����. TKH DJH RI WKLV IDXQD LV FDOFXODWHG WR EH RI WKH 
LDWHVW VLOODIUDQFKLDQ �MN4 ��). TKH SDOHRQYLURQPHQW LV 
DOVR GLVFXVVHG.
KH\ ZRUGV� MDPPDOV, EDUO\ POHLVWRFHQH �LDWHVW VLOOD-
IUDQFKLDQ), KDODPRWy, MDFHGRQLD, GUHHFH

1� IQWURGXFWLRQ�HLVWRULFDO OYHUYLHZ

TKH UHVHDUFK LQ WKH EURDGHU DUHD RI M\JGRQLD EDVLQ VWDUWHG 
LQ 1�77, ZKHQ PDPPDOLDQ IRVVLOV RI VLOODIUDQFKLDQ ZHUH 
IRXQG LQ KULPQL �SDNHOODULRX HW DO., 1�7�) DQG ODWHU LQ 1�78 
LQ GHUDNDURX �ZAMANIS HW DO., 1�8�, KOUFOS & MELENTIS, 
1�8�). SLQFH 1�88 H[WHQVLRQDO H[FDYDWLRQV KDYH EHHQ 
FDUULHG RXW E\ PURI. G. KRXIRV DQG KLV WHDP LQ VHYHUDO 
VLWHV �LQ CKU\VDYJL - CHR RI LDWH MLRFHQH, LQ D UHG-EHG 
FRUPDWLRQ LQFOXGLQJ GHUDNDURX - GER, VDVVLORXGL - VSL 
DQG KULPQL - KRI RI LDWH VLOODIUDQFKLDQ, LQ PODWDQRFKRUL 
FRUPDWLRQ LQFOXGLQJ ´UDYLQ RI VRXOJDUDNLVµ - RVL, MDU-
DWKRXVD -  MAR, RL]D - RIZ DQG ASROORQLD - APL RI LDWHVW 

VLOODIUDQFKLDQ) RI WKH M\JGRQLD BDVLQ �ÀJ. 1).  IW PXVW EH 
QRWHG WKDW WKH MN4 �� SHULRG LV OLWWOH NQRZQ LQ GUHHFH, 
DQG WKH PRVW FORVH WR M\JGRQLD SDOHRIDXQD LV WKDW IRXQG 
LQ WKH AOLDNPRQ ULYHU GHSRVLWV IURP YDULRXV ORFDOLWLHV RI 
WKH GUHYHQD-KDVWRULD EDVLQ �WHVW MDFHGRQLD) �SWHHQVPD, 
1�88).
KDODPRWy YLOODJH LV VLWXDWHG �� NP IDU IURP TKHVVDORQLNL, 
DQG � NP IDU IURP ZDJOLYHUL ² WKH FDSLWDO FHQWHU RI WKH KD-
OLQGLD PUHIHFWXUH. TKH UHVHDUFK LQ WKH KDODPRWy DUHD VWDUWHG 
LQ ����, DIWHU LQIRUPDWLRQ JLYHQ E\ MU. NLNRV K\ULD]LGLV 
WR WKH DUFKDHRORJLVWV K. SLVPDQLGLV �16WK ESKRUDWH RI AQ-
WLTXLWLHV, MLQLVWU\ RI CXOWXUH), ZKR LV WKH UHVSRQVLEOH RI 
WKH DUFKDHRORJLFDO UHVHDUFK LQ WKLV DUHD DQG WR PURIHVVRU 
DU. K. KRWVDNLV DERXW IRVVLOV WKDW ZHUH IRXQG DQG FROOHFWHG 
E\ WKH YLOODJHU GLDQQLV GDNLV.  
AIWHU ÀYH VXEVWDQWLDO H[FDYDWLQJ VHVVLRQV, VHYHUDO IRVVLOV 
KDYH EHHQ EURXJKW WR OLJKW DQG D VPDOO H[KLELWLRQ RI WKHP 
KDV EHHQ FUHDWHG LQWR D SXEOLF EXLOGLQJ RI WKH YLOODJH. TKH 
KDODPRWy LQFOXGHV WZR ORFDOLWLHV WKH KDODPRWy 1 �KAL) 
DQG KDODPRWy � �KLT). TKH IRUPHU FRQVLVWV RI ODFXVWULQH 
GHSRVLWV, JUD\ PDUOV DQG VLOW-VDQGV ZLWK PROOXVNV Planor-
bis VS., Unio VS., HWF), DQG LW LV VLWXDWHG 1 NP VRXWK RI WKH 
KDODPRWy YLOODJH, LQ WKH EURDGHU DUFKDHRORJLFDO VLWH RI 
´CKLOLRGHQWUDµ �ÀJ. �), ZKLOH WKH ODWWHU FRQVLVWV RI UHG-
EURZQ-\HOORZLVK WHUUHVWULDO GHSRVLWV DQG LW LV VLWXDWHG � 
KP SW RI WKH VDPH YLOODJH, YHU\ FORVH WR WKH ZHOO-NQRZQ 
DUFKDHRORJLFDO VLWH RI ́ TRXPEHVµ, LQ VDVPRXUDV RHPD �ÀJ. 
�). BRWK ORFDOLWLHV EHORQJ WR WKH EURDGHU DUHD RI M\JGRQLD 
BDVLQ, ZKLFK KDYH \LHOGHG VHYHUDO IRVVLO UHPDLQV RI VLO-
ODIUDQFKLDQ ODUJH PDPPDOLDQ IDXQD. TKH KAL-VLWH FRQVLVWV 
RI ODFXVWULQH GHSRVLWV ZLWK JUD\ PDUOV DQG VLOW-VDQGV DQG 
EHORQJV WR PODWDQRFKRUL FRUPDWLRQ. TKH KLT ORFDOLW\ KDV 
EHHQ V\VWHPDWLFDOO\ H[FDYDWHG LQ WKUHH ORFDO VLWHV� WKH 
PDLQ VLWH A LQ D YHUWLFDO WR PDLQ VWUHDP VPDOO UDYLQH ZLWK 
DEXQGDQW PDWHULDO, ZKLOH WKHUH DUH RWKHU WZR B DQG C, YHU\ 
FORVH WR A, RQ WKH VDVPRXUDV VWUHDP ZLWK ÀQGLQJV LQ PRUH 
FRQVROLGDWHG VHGLPHQW. OQ WKH RWKHU KDQG, PRVW RI WKH KAL 
ÀQGLQJV DUH GLYHUVHG LQWR WKH VHGLPHQWV DQG WKH\ KDYH 
EHHQ EURXJKW WR OLJKW LQWR WKH VWUHDP PDLQO\ DIWHU UDLQLQJ.
KDODPRWy WHFWRQLFDOO\ EHORQJV WR ZDJOLYHUL JUDEHQ, ZKLFK 
LV SDUW RI WKH M\JGRQLD EDVLQ. TKH NHRJHQH � 4XDWHUQDU\ 
GHSRVLWV RI WKH M\JGRQLD EDVLQ FDQ EH GLVWLQJXLVKHG LQ 
WZR PDLQ JURXSV� WKH ÁXYLR-WHUUHVWULDO PUHP\JGRQLDQ RQH 
ZLWK FRQJORPHUDWHV, VDQGVWRQHV, VLOW-VDQG VHGLPHQWV, UHG 
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EHGV RI NHRJHQH - LRZHU POHLVWRFHQH DJH DQG WKH PDLQO\ 
ODFXVWULQH M\JGRQLDQ RQH ZLWK JUDYHOV, VDQGV, VDQG-VLOWV 
DQG DOOXYLDO GHSRVLWV DV WKH ODNH ZDV JUDGXDOO\ GUDLQHG XS 
GXULQJ MLGGOH-LDWH POHLVWRFHQH OHDYLQJ WKH SUHVHQW ODNHV 
RI LDQJDGD DQG VROYL DV UHPQDQWV RI WKH LQLWLDO M\JGRQLD 
LDNH �PSILOVIKOS, 1�77� PSILOVIKOS & SOTIRIADIS, 1�8�� 
KOUFOS HW DO., 1�8�, 1���, 1���). 

�� S\VWHPDWLF PDODHRQWRORJ\

OUGHU� CDUQLYRUD  BOWDICH, 18�1
SXSHUIDPLO\� FHORLGHD SIMPSON, 1��1
FDPLO\� H\DHQLGDH GRAY, 186�

Pachycrocuta KRETZOI, 1��8

Pachycrocuta brevirostris �AYMARD, 18�6�

MDWHULDO� PDUW RI PD[LOOD ZLWK GCS, D� DQG P� KLT ��1, 
� VHPL PDQGLEOHV ZLWK D�, P�, M1 KLT �1� VLQ DQG KLT 
�1� GH[ RI WKH VDPH LQGLYLGXDO ZLWK PD[LOOD, PDQGLEOH 
IUDJ. ZLWK D�, P� KLT �1� VLQ, GCS KLT ��1D VLQ, � LVR-
ODWHG WHHWK� � I� KLT �7� VLQ, �7� GH[, I� KLT 1�� GH[, � 
P IUDJV. KLT 88, 1�1.

TKH JLDQW K\DHQD LV UHSUHVHQWHG E\ SDUW RI WKH FUDQLXP RI 
D MXYHQLOH ZLWK WKH WZR VHPL-PDQGLEOHV WKDW EHDU PLON DQG 
XQHUXSWHG WHHWK. TKH PD[LOOD EHDUV WKH D� DQG WKH XQULVHQ 
P� DQG WKH PDQGLEOHV WKH GCL, D�, P� XQHUXSWHG, P� DQG M1 
LQ ERWK VLGHV �WDEOH 1, SODWH 1, ÀJ. 1, �). 
KOUFOS �1���) GHVFULEHV \RXQJ LQGLYLGXDO VSHFLPHQV 

RI WKH VKRUW-IDFHG K\DHQD IURP GHUDNDURX �GER - ROGHU 
FRUPDWLRQ) WKDW KDYH PDQ\ VLPLODULWLHV HLWKHU RQ GLPHQ-
VLRQV, RU RQ PRUSKRORJ\ DQG ELRORJLFDO DJH ZLWK WKRVH IURP 
KDODPRWy. AOVR WKH VDPH VSHFLHV, SRRUO\ UHSUHVHQWHG E\ � 
VSHFLPHQV, LV UHIHUUHG LQ ASROORQLD �PODWDQRFKRUL - \RXQJHU 
FRUPDWLRQ) �KOUFOS & KOSTOPOULOS, 1��7). IQ PHWUDORQD, 
WKH UHIHUHQFH RI WKLV VSHFLHV LQ WKH ULFK MLGGOH POHLVWRFHQH 
IDXQD �KURTÉN & POULIANOS, 1�77) LV TXHVWLRQDEOH, DV 
RQO\ D IUDJPHQW RI D JHUP P� ZDV GHVFULEHG DPRQJ WKH 
UHODWLYHO\ DEXQGDQW PDWHULDO UHSUHVHQWLQJ DW OHDVW WKUHH GLI-
IHUHQW VSHFLHV RI K\DHQLGV �TSOUKALA, 1�8�). CRPSDULQJ 
WKH KDODPRWy K\DHQD ZLWK VRPH VHOHFWHG EXURSHDQ VLWHV, 
LW LV OLWWOH PRUH UREXVW WKDQ WKDW IURP CH\VVDJXHW �SHUVRQDO 
GDWD, BONIFAY HW DO., 1�8�), DQG RI WKH VDPH GLPHQVLRQV 
HLWKHU RI PLON RU RI SHUPDQHQW WHHWK ZLWK WKDW IURP UQWHU-
PDVVIHOG �TURNER, ���1).

FLJXUH 1� MDS RI M\JGRQLD BDVLQ �NRUWK GUHHFH) ZLWK WKH IRVVLOLIHURXV ORFDOLWLHV� CKU\VDYJL - CHR, MDUDWKRXVD - 
MAR, GHUDNDURX - GER, ASROORQLD - APL, ´UDYLQ RI VRXOJDUDNLVµ - RVL, RL]D - RIZ, KULPQL - KRI, VDVVLORXGL - VSL 
H[FDYDWHG E\ PURI. G. KOUFOS DQG KLV WHDP. TKH KDODPRWy LQFOXGHV WZR ORFDOLWLHV KLT DQG KAL RI GLIIHUHQW VHGLPHQ-
WDWLRQ. TKHLU FRRUGLQDWHV, PHDVXUHG ZLWK GPS, DUH� KLT - N ��� ��,���· E ��� ��,��8· DQG DOWLWXGH �1� P, KAL - N 
��� ��,���· E ��� ��,8��· DQG DOWLWXGH 188 P. PEC� PHWUDORQD FDYH.

MDQGLEOH KLT �1�, GH[. MD[LOOD
KLT ��1

M1 P� D� GCL D�-M1 D� P�

L ��.8 �7.� 16.� �.� 81.� 17.� -
B 1�.6 17.� �.� 7.� 1�.� ��.�
LWUG�WOG ��.��6.�

TDEOH 1� Pachycrocuta brevirostris H[ KDODPRWy� MHDVXUHPHQWV 
RI WHHWK. AEEUHYLDWLRQV� THHWK. L� LHQJWK, B� BUHDGWK, WUG � WULJR-
QLG, WOG � WDORQLG. BRQHV. L� LHQJWK, H� HHLJKW RU OHQJWK RI WKH 
ERQH, D� DLDPHWHU, GLD.� GLDSK\VLV, WU.� WURFKOHD, DT� TUDQVYHUVDO 
GLDPHWHU RU EUHDGWK, DAP� AQWHUR-SRVWHULRU GLDPHWHU, DUW.� DUWL-
FXODWLRQ, LQW.� LQWHUQDO, H[W.� H[WHUQDO, SUR[., SU.� SUR[LPDO, GLVW. 
RU G.� GLVWDO, D.� DQWHULRU, S.� SRVWHULRU.
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SXSHUIDPLO\� CDQRLGHD SIMPSON 1��1
FDPLO\� CDQLGDH GRAY 18�1

Canis LINNAEUS, 17�8

Canis VS�

MDWHULDO� D GLVWDO UDGLXV, KLT ���, VLQ.

IW LV WKH SRRUHVW PDWHULDO LQ WKH KDODPRWy 
IDXQD DQG WKH VL]H RI WKH UDGLXV �DT[DAP-
GLVWDO   1�.87 [ 11.�� PP) VKRZV D UDWKHU 
VOHQGHU ZROI, PD\ EH RI IHPDOH. OQ WKH RWKHU 
KDQG, IURP WKH EURDGHU DUHD RI M\JGRQLD, 
KOUFOS �1���), KOUFOS, & KOSTOPOULOS 
�1��7) GLVWLQJXLVK � VSHFLHV Canis etruscus 
�APL, GER), C. arnensis �APL, GER) DQG 
C. apolloniensis �APL), ZKLOH IRU WKH ODWWHU 
RQH, WKH\ QRWH VLPLODULWLHV ZLWK WKH PHWUDORQD 
ZROI.

OUGHU� PHULVVRGDFW\OD OWEN 18�8
SXERUGHU� HLSSRPRUSKD WOOD 1��7
FDPLO\� ETXLGDH GRAY 18�1

Equus LINNAEUS, 17�8

Equus stenonis COCCHI, 1867

MDWHULDO� CUDQLXP IUDJ. DQG PD[LOOD ZLWK 
D1 GH[ DQG D�-D� , M1 XQHUXSWHG VLQ�GH[ 
�ODUJH), KLT ���, 8 PD[LOOD IUDJV.� ZLWK 
D�-D� KLT ��6 VLQ, � ZLWK I1-I� KLT 16�, 
��8E VLQ, ZLWK I�,I� KLT �8� GH[, ZLWK P�-
M1 KLT ��E VLQ,  ZLWK M1-M� KLT ��GH[, 
ZLWK P�,P� KLT ��D GH[, ZLWK P�, P�  KLT 6�, 
�� LVRODWHG XSSHU WHHWK� D� KLT ��� GH[, � 
D�,� KLT 6�, 1��, 1��, ���, ��1, � I1,�  KLT 
166,167, � P�  KLT ��6, ��8, ��� �XQZRUQ) 
VLQ, �16 GH[, P� KLT 18� �ODUJH), � P�,��M1,� 
KLT 1� �IUDJ. XQZRUQ), 1�1 �IUDJ.), ��7, ��� 

FLJXUH �� KDODPRWy, KAL ORFDOLW\� PKRWR RI D QDWXUDO VHFWLRQ 
RQ WKH VDVPRXUDV VWUHDP, ZKHUH WKH IRVVLOLIHURXV ZLWK ODUJH DQG 
VPDOO PDPPDO OD\HU, LV VKRZQ.

FLJXUH �� KDODPRWy, VWUDWLJUDSKLF FROXPQ RI WKH KLT ORFDOLW\ ZLWK WKH IRVVLO 
OD\HU.

FLJXUH �� TKH VWUDWLJUDSKLF FROXPQ RI WKH ORFDOLW\ KAL RI 
KDODPRWy.
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�XQZRUQ), �8�, KAL �, 8� VLQ �ODUJH), ��, 1��,  � M� KLT 
1��, ��� GH[, 1� PDQGLEOH IUDJ.� ZLWK D�-M� KLT ��� 
�ODUJH, K\SVRJQDWK), � ZLWK D�-D� KLT 1��, �6�, �8� �� 
IUDJV, D, E, F), ��� GH[, 18� VLQ, ZLWK D�,D� KLT 187 VLQ, 
ZLWK D� KLT �6� VLQ, ZLWK P�, P� VLQ, I1-� VLQ, I�,� GH[ KAL 
1��, ZLWK CL GH[, I�,� VLQ�GH[ KLT ��1, ZLWK P�-M� KLT 
18� VLQ, ZLWK M1-M� KLT ���, ZLWK P�, P� KLT 186 VLQ, 
ZLWK M� KAL 1�1 VLQ, 1� LVRODWHG ORZHU WHHWK� � D� KLT 
���, �6� GH[, DL  KAL ��, � I1,�  KLT �6, 6�, 66, �1�, I� 
KAL �1 GH[, � P�,� � M1,� KLT 188 �ORQJ), ���, KAL �, ��, 
��, WRRWK  IUDJV KLT ���D-G).
� VFDSXODH� KLT 168 VLQ �DOPRVW FRPSOHWH), � KRPRFRW\OH 
IUDJV. KLT �1, �� GH[, �6�, IUDJ. KLT ��7, � SHOYLV� KLT 
1�7 GH[ �DOPRVW FRPSOHWH DQRQ\PXV), �� �DFHWDEXOXP), 
�� �IUDJ.), 17 KXPHUXV� 16 GLVWDO IUDJV. KLT 7, �7 �MXY.), 
��, �1, 118, 11�, 1��, ��6 �VPDOO WURFKOHD IUDJ.), ��6, �68, 
���, �1�, ���, ��1, ���, KAL 1� �D,E), GLDSK\VLV IUDJ. KLT 
��, 7 IHPXU� � DOPRVW FRPSOHWH KLT ��� �IUDJ.) DQG ��7, 
FDSXW KLT 11, SUR[LPDO IUDJ.�1�� GLD. KLT ���, GLDSK\VLV 
IUDJ. KLT ��7, � GLVWDO IUDJV KLT �7 11� VLQ, 1� UDGLXV� � 
FRPSOHWH KLT ��� GH[ �ZHOO SUHVHUYHG), KLT �, 1�1 VLQ, 
� SUR[LPDO IUDJ. KLT 8� VLQ, KAL �� VLQ, � GLVWDO IUDJV� 
KLT 1��, ��8, �8�, �87, KAL ��, UOQD� SUR[LPDO IUDJV 
KLT ��, 16 WLELDH� � FRPSOHWH KLT 1�� DQG 1�1 GH[, � 
SUR[.�GLVWDO IUDJV., KLT ���, �11 GH[, �ERWK GHVWUR\HG), 
� SUR[LPDO IUDJV. KLT 1�� VLQ, ��6 �GHVWUR\HG), 1� GLVWDO 
IUDJV� ��, 1��, 1��, 1�� GH[, 1��, 1�6, EUURU� NRW D YDOLG 
OLQN.��� VLQ, ���,  KAL �6 VLQ �GLVW.), 1� DVWUDJDOL� KLT 
�� �UROOHG), 8�, 1�7, 11�, 111 �8�, ��7 GH[, 1�8, 1�� VLQ, 
�66 �IUDJ.), ��� �KDOI IUDJ.), KAL 6 �IUDJ.), 8 FDOFDQHL� � 
FRPSOHWH KLT 16� GH[, ��� GH[ �ZHOO SUHVHUYHG), 11� 
VLQ, � SUR[LPDO IUDJV.� KLT 86 GH[, �88, KAL �7, � GLVWDO 
IUDJ. KLT 11�, 11� GH[, 1� MF�� 6 FRPSOHWH KLT �7�, ��, 
����MF�) GH[, ��
 ��MF��PF�), �1 ��MF�) VLQ, KAL 1, 
� DOPRVW FRPSOHWH KLT ���, KAL �� �ERWK HURGHG), SUR[. 
IUDJ. KLT ��7, GLVWDO IUDJ. KLT ��, 1� MW�� � FRPSOHWH 
KLT 1, ��, �71 VLQ, ��� GH[, � DOPRVW FRPSOHWH KLT 1�� 
GH[, ���, � SUR[LPDO IUDJ. KLT 68 ��MW��WDUVDO), 1��, 
��8D �ERWK�MW�) VLQ, GLVWDO IUDJ. KLT ���, � MS�� GLVWDO 
IUDJV. KLT �7, �8, ��, KAL 17, MS�� GLD. IUDJ. KLT �6�, 
MS��MS� IUDJ.� KLT �8, 7 PK1� KLT �D, ��, �� �MXY.), 
6�
, �6�, KAL ��, 6�, � PK�� KLT �E, ��
, �6, 61, � PK�� 
KLT �7
, �8, ���IUDJ.), �61, ��� IUDJ.

BHVLGHV WKHUH DUH PDQ\ WRRWK IUDJPHQWV, DERXW 8 FDUSDO 
DQG WDUVDO ERQHV, 11 PHWDSRGLDOV �MS � � �), YHUWHEUDH, 
ULEV, � RVVD VHVDPRLGHD DQG PDQ\ ERQH IUDJPHQWV. 
 VDPH 

LQGLYLGXDO �LQ FRQQHFWLRQ, SODWH 1.1�). RLFK PDWHULDO �PRUH 
WKDQ ��� VSHFLPHQV), WKH PRVW DEXQGDQW IURP ERWK KLT 
DQG KAL ORFDOLWLHV �SODWH ��7,8), UHSUHVHQWV WKH KDODPRWy 
VWHQRQRLG KRUVHV. IW FRQVLVWV RI FUDQLXP, PD[LOOD DQG PDQ-
GLEOH IUDJPHQWV, PLON DQG SHUPDQHQW WHHWK DQG HOHPHQWV 
RI WKH HQWLUH SRVWFUDQLDO VNHOHWRQ. SRPH RI WKH VSHFLPHQV 
EHORQJ WR WKH VDPH LQGLYLGXDO VXFK DV FDUSDOV� WDUVDOV-
PHWDSRGLD-SKDODQJHV �SODWH 1.1�), KXPHUXV-UDGLXV-XOQD, 
DVWUDJDOXV-FDOFDQHXV, DOO LQ DQDWRPLFDO FRQQHFWLRQ. MDQ\ 
VSHFLPHQV EHORQJ WR MXYHQLOHV, DV WKHUH DUH DOVR PD[LOODV 
RU PDQGLEOHV ZLWK PLON WHHWK. 
OQ WKH WDEOH 1, WKHUH DUH LQGLFDWLYH PHDVXUHPHQWV �WDNHQ 
E\ V. ELVHQPDQQ) RI WKH EHVW SUHVHUYHG PHWDSRGLDOV, ZKLFK 
DUH WKH PRVW VLJQLÀFDQW DQG UHSUHVHQWDWLYH HOHPHQWV RI WKH 
KRUVH VNHOHWRQ. TKH KDODPRWy VWHQRQRLG KRUVH VHHPV WR EH 
OHVV UREXVW WKDQ WKH ODUJH-VL]HG Equus apolloniensis �MN4 
��), EXW PRUH UREXVW �OHVVHU WKH KAL VSHFLPHQ) WKDQ WKH 
VPDOO-VL]HG E. s. mygdoniensis �MN4 18�1�) �KOUFOS HW 
DO., 1��7). TKH VWXG\ RI WKH KDODPRWy KRUVH LV LQ SURJUHVV 
�EISENMAN & TSOUKALA, LQ SUHSDUDWLRQ).

SXERUGHU� CHUDWRPRUSKD WOOD, 1�7�
FDPLO\� RKLQRFHURWLGDH OWEN, 18�1

Dicerorhinus GLOGER, 18�1

Dicerorhinus etruscus �FALCONER, 18���

MDWHULDO� P� KLT 1�� VLQ, M1 KAL �� VLQ, ULE IU. KAL 
��, � XOQDV KLT 117 GH[, ��� VLQ, IHPXU GLVWDO IUDJ. KLT 
��� VLQ.

FHZ VSHFLPHQV - VL[ DUH WKH PRVW FKDUDFWHULVWLF - UHSUHVHQW 
WKH KDODPRWy UKLQR� DQ XSSHU ZRUQ SUHPRODU �P� VLQ, L[B 
  ��.76 [ �6.�6 PP) DQG D ORZHU PLGGOH ZRUQ �M1 VLQ, 
L[B   ��.7� [ �7.�� PP) PRODU, WZR XOQDV ²ULJKW DQG OHIW, 
SUREDEO\ RI WKH VDPH LQGLYLGXDO �DT[H SUR[. DUW.   8�.�� 
[ 67.�8 PP) DQG D ULE IUDJPHQW. TKH SURÀO RI WKH HFWRORSK 
LV ÁDWWHQHG ZLWK ZHOO GLVWLQJXLVKHG PHVRVW\OH, WKH SUH-IRV-
VHW LV FORVHG, WKH SRVW-IRVVHW LV VPDOO DQG RSHQ SRVWHULRUO\ 
DQG WKHUH LV DQ DQWHUR-SDODWLQDO FLQJXOXP. CRPSDUHG ZLWK 
WKDW IURP PHWUDORQD MLGGOH POHLVWRFHQH D. hemitoechus 
�TSOUKALA, 1�8�) WKH SUHPRODUV DUH RI WKH VDPH OHQJWK, 
ZKLOH WKH KLT LV VOLJKWO\ EURDGHU WKDQ WKH ODWWHU.
OQ WKH ORZHU PRODU WKH SDUDORSKLG LV ZHOO GHYHORSHG DQG 
WKH SRVWHULRU YDOOH\ LV RI U VKDSH. TKH XOQD SUR[LPDO 
DUWLFXODWLRQ LV VOLJKWO\ DV\PPHWULF ZLWK LQWHQVH EHDN RI 

TDEOH �� Equus stenonis H[ KDODPRWy� MHDVXUHPHQWV RI WKH WKLUG PHWDSRGLDOV. AEEUHYLDWLRQV� 1. L, �. LH[W., �. DTGLD., �. DAPGLD., 
�
. DTSU.DUW., 6
. DAPSU.DUW., 7
. DTSU.DUW.�PDJQXP), 8
. DTSU.DUW.�KDPDWXP), 8·
. DTSU.DUW. �KDPDWXP-SRVW.), �
. DTSU.DUW. �WUDS-
]RLG), 1�. DTGLVW. VXSUD DUW., 11. DTGLVW. DUW., 1�. DAPGLVW.DUW., 1�. DAPPLQ LQW.FRQG., 1�. DAP PD[.LQW. FRQG.,
IRU MF�, IRU MW�� �. 
DTSUR[., 6. DAPSUR[., 7. DTSU.DUW.�HFWRFXQ.), 8. DTSU.DUW.�FXERLG), 1�E. DAPPLQ H[W.FRQG. �EISENMANN, 1�7�).

MF� 1 � � � � 6 7 8 8· � 1� 11 1� 1� 1�
KAL 1 ���.� �1�.� ��.� ��.� ��.� ��.� ��.� 1�.� ³ � ��.� ��.� ��.� ��.6 �7.�
KLT �1 ���.� ��1.� ��.1 �8.� ��.� ��.� ��.� 17.� 8.� � ��.7 ³ ��.� �7.� ��.�
MW� 1�E
KLT 1 �7�.� �66.� �1.� ��.� �7.� ��.� ��.� 1�.� �6.� 1�.� ��.� ��.� ���.�) �7.� �8.�
KLT �� �6�.� ��6.� ��.� ��.� ��.� ��.� �1.� 11.� ��.� �.� ��.� ��.� ��.� �6.� �8.�
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ROHFUDQRQ �PODWH �.1-�). TKH IHPXU LV UDWKHU ORQJ DQG 
UREXVW. TKH DQWHULRU GLVWDO WURFKOHD LV PLVVLQJ, ZKLOH 
WKH FRQG\OLL DUH ZHOO SUHVHUYHG. MRVW SDUW RI GLDSK\VLV 
IURP WURFKDQWHU PLQRU, LQFOXGLQJ WKH WKLUG WURFKDQWHU 
LV SUHVHUYHG. TKH GLPHQVLRQV RI IHPXU DUH� DTGLVWDO   
1��, DAPGLVWDO   �1��), DTGLD.PLQ   67, DAPGLD.   ��, 
DTGLD. DW �UG WURFKDQWHU   1�8 PP. TKH GLPHQVLRQV DQG 
WKH PRUSKRORJ\ RI WKH VSHFLPHQV GHVFULEHG DERYH, DOORZ 
WKH KLT DQG KAL UKLQR WR EH DWWULEXWHG WR D. etruscus RI 
1���� ]RQH, ZKHQ WKH ODUJH-VL]HG POHLVWRFHQH D. mercki 
ÀUVW DSSHDUHG �GUERIN, 1�8�).

OUGHU� PURERVFLGHD ILLIGER, 1811
SXERUGHU� EOHSKDQWRLIRUPHV TASSY, 1�88, 1��1
FDPLO\� EOHSKDQWLGDH GRAY, 18�1

Mammuthus �Archidiskodon) �POHLIG, 188�, 1888)

M� �A�� meridionalis �NESTI, 18���

MDWHULDO� I� KAL ��, ML IUDJ. KAL 8�, � SODWH IUDJV KAL 
�6, �7, � ULE IUDJV KAL 81, KLT ��, KXPHUXV GLD. KAL 
�7, IHPXU - FDSXW KAL 1�, XOQD SUR[. IUDJ. KAL �8, WLELD 
SUR[. IUDJ. KLT �, ÀEXOD IUDJ. KAL ��, FDUSDO DQG WDUVDO 
IUDJV KAL ��, PHWDSRGLDO IUDJV KAL 1�, 11, 1�, ��. 

TKH WXVN �SODWH �, ÀJ. 7) ZDV IRXQG LQWR WKH ZDWHU RI WKH 
VDVPRXUD RHPD DIWHU UDLQLQJ, WKHUHIRUH LW LV SRRUO\ SUH-
VHUYHG �FUDVKHG LQ VPDOO SLHFHV), SUHVHUYHG LQ D SODVWHU 
PROG. IW LV FXUYHG DQG VOLJKWO\ WRUVLRQHG. TKH SUHVHUYHG 
OHQJWK LV ���� PP, DQG WKH GLDPHWHUV, PHDVXUHG RQ WKH 
RSHQ VXUIDFH RI WKH PROG, IURP WKH SUR[LPDO HQG RI WKH 
WRRWK WR WKH PLGGOH �HYHU\ a1� FP) DUH� 11�, 1�1, 11�.�, 
11�.�, 8� DQG 66 PP DERXW WKH PLGGOH RI WKH WRRWK. TKH 
ORZHU PRODU ZDV IRXQG LQ WKH JUH\ VHGLPHQWV �KAL) DV 
ZHOO DV WKH WXVNV, QH[W WR WKH PHJDFHULQL VNXOO ZLWK WKH DQW-
OHUV. IW LV GHVWUR\HG DQG RQO\ 6,� SODWHV DUH SUHVHUYHG �WKH 
SUHVHUYHG GLPHQVLRQV DUH� L   1�� PP, B   8� PP DQG 
WKH HQDPHO WKLFNQHVV YDULHV DPRQJ �.78, �.1�, �.66 PP). 
OI WKH PRODU �SODWH �, ÀJ. 8, �) WKH WKLFNQHVV RI WKH FHPHQW, 

WKH VKDSH RI WKH SODWHV DQG WKH QXPEHU RI WKH SODWHV SHU 1� 
FP �a ��1� FP), DV ZHOO WKH VOLJKWO\ FXUYHG DQG WRUVLRQHG 
WXVNV LQGLFDWH WKH M. �A.) meridionalis. TKH GLPHQVLRQV 
RI WKH WXVN FRPSDUHG ZLWK WKRVH RI WKH VDPH VSHFLHV IURP 
MHJDORSROLV �MELENTIS, 1�61) VKRZ D IHPDOH LQGLYLGXDO. 
TKH SRVW FUDQLDO VNHOHWRQ LV UHSUHVHQWHG E\ YDULRXV ERQHV, 
PDLQO\ VPDOO IUDJPHQWV, RQ ZKLFK QR PHDVXUHPHQWV FDQ EH 
WDNHQ. TKH PRVW LQGLFDWLYH LV WKH FDSXW IHPRUL RI D MXYHQLOH 
�DPD[   1�8, DPLQ   1�� PP). IW LV QRWDEOH WKDW YHU\ 
IHZ VSHFLPHQV FRPH IURP WKH KLT VLWH, ZKLOH WKH PRVW 
DUH IURP WKH JUD\ PDUOV RI KAL VLWH.
M. �A.) meridionalis LV IUHTXHQWO\ SUHVHQW LQ WKH W\SLFDO 
VLOODIUDQFKLDQ IDXQDV RI GUHHFH, UHSUHVHQWHG PDLQO\ E\ 
PRODUV. TKH ASROORQLD HOHSKDQW LV VFDQW\ UHSUHVHQWHG E\ 
D PD[LOOD IUDJPHQW ZLWK PLON WHHWK �KOUFOS & KOSTOPOU-
LOS, 1��7).

OUGHU� AUWLRGDFW\OD OWEN, 18�8
FDPLO\� HLSSRSRWDPLGDH GRAY, 18�1

Hippopotamus LINNAEUS, 17�8

H. amphibius LINNAEUS, 17�8

H. amphibius antiquus DESMAREST, 18�� �  H. major CUVIER, 
18��)

MDWHULDO� TRRWK IUDJ. KAL �, KXPHUXV-UDGLXV HW XOQD KLT 
6� GH[, KXPHUXV SUR[. KLT 1� GH[, � UDGLXV HW XOQD KLT 
���, ��8, WLELD GLVWDO KLT VLQ, � CDUSDO ERQHV� XQFLIRUP 
KLT 1�� GH[, � PDJQXP KLT 1�6 VLQ, 1�� GH[, VFDSKRLG 
KLT 1�� VLQ, � S\UDPLGDO KLT 1�8 GH[, 1�� VLQ, � VHPLOX-
QDULV KLT �1� VLQ, KLT 1�7, KLT 1�� GH[, 6 WDUVDO ERQHV� 
� DVWUDJDOXV KLT ��� GH[, 1�6 DQG FDOFDQHXV KLT 1�� GH[ 
RI WKH VDPH LQGLYLGXDO, FDOFDQHXV KLT17� VLQ, FXERLG KLT 
1�8E, QDYLFXODU KLT 1�� VLQ, 1� PHWDSRGLDOV� MF � KLT 
1����� GH[, �MF� KLT 6� GH[, 1�1VLQ �VDPH LQGLYLGXDO), 
��1 GH[, MF� KLT 1�� VLQ �VOHQGHU), MF� KLT 1�� GH[, 
MW� KLT ��� GH[, MW� KLT1��GH[, �MW� KLT 1�6 GH[, 
1�7VLQ �VDPH LQGLYLGXDO), � PHWDSRGLD GLVWDO IUDJV. KLT 6, 

SHPLOXQDULV, LXQDWXP MDJQXP P\UDPLGDO UQFLIRUP SFDSKRLG AVWUDJDOXV CDOFDQHXV NDYLFXODU CXERLG
KLT 1�� KLT 1�7 KLT �1� KLT 1�� KLT1�8 KLT 1�� KOW 1�� KLT 1����� KLT 1�� KLT1�� KLT 1�8E

L 7�.� 7�.� 7�.� �8.� 6�.� 6�.� �8.� 117.� �18.� 68.� 87.�
DT 6�.� 67.� 68.� 6�.� 7�.� 8�.8 �7.� 1�6.� 1��.� ��.� ��.�
DAP �8.� 1��.� �8.� 1�1.� �6.� ��.� 81.� 7�.� �1.� 7�.� 86.�

MF� MF� MF� MF� MW� MW� MW�
KLT 1����� KLT ��1 KOW 6� KLT 1�1 KLT1�� KLT1�� KLT ��� KLT 1�� KLT 1�6 KLT 1�7

L 1��.� 17�.� 166.� 166.8 1��.8 11�.� 1�1 1��.� �6.� ��.6
DT SUR[. ³ 66.� 6�.� 6�.� ��.� ��.� �1.� ���.�) ���.�) ��.�
DAP SUR[. �6.� 6�.� 61.� 6�.� 6�.� ���.6) ³ 6�.� �8.� ��.�
DT GLD. �7.� ��.� ��.� ��.� �8.� �6.� ��.� �8.� ��.7 ��.8
DAP GLD. ��.8 ��.� �8.� ��.� ��.� ��.� �8.� ��.� �7.1 ��.8
DT GLVW. �7.� 6�.� 6�.� 6�.8 ��.� ��.� �1.� 6�.� ��.� ��.�
DT G.DUW. �7.� ��.� 6�.� 6�.8 �6.� �7.� �7.� �7.� �8.� �8.�
DAP GLVW. ��.� �1.� ��.� �6.� ��.� ��.� �8.� ��.� �6.� ��.�

TDEOH �� H. amphibius antiquus H[ KDODPRWy� MHDVXUHPHQWV RI FDUSDO DQG WDUVDO ERQHV DQG PHWDSRGLDOV.



�18 MLWW. KRPP. 4XDUWlUIRUVFK. gVWHUU. ANDG. WLVV., 1�, WLHQ, ����

6�, �PK1 KLT 1��, 1��, 1�1 �IUDJ.), ��1, PK� KLT 1��.

RHODWLYHO\ ULFK PDWHULDO �a�� VSHFLPHQV) UHSUHVHQWV WKH 
KLSSRV� HXPHUXV-UDGLXV HW XOQD-FDUSDOV-PHWDSRGLD DQG 
SKDODQJHV LQ DQDWRPLFDO FRQQHFWLRQ VKRZ WKH GHDWK DUHD. 

TKHUH DUH DOVR WZR FDOFDQHL DQG DVWUDJDOL, DQRWKHU UDGLXV-
XOQD, FDUSDOV DQG WDUVDOV �SODWH 1, ÀJ. �-�).
OI WKH WHHWK RQO\ D VPDOO IUDJPHQW KDV EHHQ IRXQG XS WR 
QRZ. OZLQJ WR WKH ODUJH VL]H RI WKH OLPEV, WKH KXPHUXV 
LV YHU\ VWRXW LQGHHG IRU DQ DUWLRGDFW\O. TKH GHOWRLG DQG 

FLJXUH �� P. pliotarandoides H[ KDODPRWy� AQWOHUHG VNXOO KAL 8�, ZLWK PHDVXUHPHQWV. 1) AQWHULRU YLHZ ² LQQHU GLVWDQFH EHWZHHQ 
WKH EXUUV �116 PP), GLVWDQFH EHWZHHQ WKH ÀUVW �RXWHU) WLQHV ��8� PP), H[WHUQDO GLVWDQFH EHWZHHQ WKH EXUUV ��1� PP), OHDVW IURQWDO 
EUHDGWK �17� PP). �) PRVWHULRU YLHZ ² KHLJKW �BDVLRQ-AFURFUDQLRQ   116PP) DQG EUHDGWK �186 PP) RI WKH RFFLSLWDO UHJLRQ. �) 
LHIW YLHZ ² KHLJKW RI WKH FUDQLXP EHWZHHQ WKH SHGLFHOV �117 PP), OHQJWK RI WKH VSHFLPHQ �IURQWDO-RFFLSLWDO FRQG\OHV   ��6 PP). �) 
OFFLSLWDO YLHZ ² GHWDLO RI WKH DUHD ZLWK FRQG\OL DQG IRUDPHQ PDJQXP - JUHDWHVW EUHDGWK RI WKH RFFLSLWDO FRQG\OHV �1��.� PP), KHLJKW 
��� PP) DQG JUHDWHVW EUHDGWK ��8 PP) RI WKH IRUDPHQ PDJQXP, KHLJKW OSLVWKLRQ-BDVLRQ ��7 PP). �) DRUVDO YLHZ ² OHDVW EUHDGWK 
RI WKH SDULHWDOV EHKLQG WKH SHGLFHOV �1�� PP), AFURFUDQLRQ-IURQWDO �1�� PP), OSLVWKLRQ-IURQWDO �178 PP), 6) PRVWHULRU YLHZ RI WKH 
DQWOHUHG VNXOO ² WRWDO KHLJKW RI WKH VSHFLPHQ �87� PP), GLVWDQFH EHWZHHQ WKH SRVWHULRU DQG GLVWDO WLQH ���� PP), GLVWDQFH EHWZHHQ 
WKH SRVWHULRU WLQHV� H[WHUQDOO\ �1��� PP) DQG LQWHUQDOO\ �11�� PP), GLVWDQFH EHWZHHQ WKH YHUWLFDO SDUWV RI WKH EHDPV �LQ WKH PLGGOH 
  1�6� PP), DQG GLVWDQFH EHWZHHQ WKH GLFKRWRPLHV RI WKH ÀUVW ELIXUFDWLRQ �1��� PP).
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VXSLQDWRU ULGJHV DUH PDUNHG. TKH VKDIW LV UDWKHU VOHQGHU 
DQG WKH WXEHURVLWLHV HYHQ PRUH SURPLQHQW DQG WKH WURFKOHD 
DUH FOHDUO\ PRUH OLNH D GRXEOH VKHDYH SXOOH\ EORFN. TKH 
GHOWRLG ULGJH ULVHV LQWR D SURPLQHQFH UDWKHU WULDQJXODU, VHHQ 
LQ VDJLWWDO SURÀOH. TKH GLPHQVLRQV DUH� L   ���.�, DTSUR[. 
  1��.�, DAPSUR[.   ���.�, DTGLD. DW WXEHRVLWDV GHOWRLGHD 
  11�.�, DTGLD.PLQ.   7�.�, DAPGLD.   8�.�, DTGLVWDO   
18�.�, DAPGLVWDO   1��.� PP. TKH UDGLXV DQG XOQD DUH 
H[WUDRUGLQDULO\ VKRUW DQG VWRXW, EHLQJ DOPRVW UHFWDQJXODU LQ 
SURÀOH. OZLQJ WR LWV VKRUWQHVV, WKH XOQDU VKDIW KDV PDUNHG 
SRVWHULRUO\ FRQFDYH FXUYH DQG D ORQJ UHODWLYHO\ VOHQGHU 
ROHFUDQRQ. TKH LQFLVXUD VHPLOXQDULV LV YHU\ RSHQ. TKH 
GLPHQVLRQV DUH� XOQD L   ���.�, DT DUW. FDYLWDV VLJPRLGHV 
PDMRU   ��.�, DAPGLD.   ��.�, DTGLVWDO   ��.�, DAPGLVWDO 
  6�.� PP, UDGLXV L   ���.�, DTSUR[LPDO   1��.�, DAP-
GLD.   �6.�, DTGLVWDO   11�.�, DAPGLVWDO   ��.� PP, UDGLXV 
HW XOQD� DT GLVWDO   18�.�, DT G.DUW.   1��.� PP. TKHVH 
GLPHQVLRQV, DV ZHOO DV WKHVH RI FDUSDO DQG WDUVDO ERQHV 
DQG PHWDSRGLDOV JLYHQ LQ WDEOH �, FRUUHVSRQG ZHOO ZLWK 
WKRVH RI WKH KLSSR IURP UQWHUPDVVIHOG �KAHLKE, 1��7D), 
SDLQW PUHVW �GUÉRIN HW DO., ����) DQG LWV V\QRQ\P H. major 
GHVFULEHG E\ FAURÉ �1�8�), VKRZLQJ WKH KDODPRWy KLSSR 
VOLJKWO\ OHVV UREXVW WKDQ WKH IRUPHUV.

SXERUGHU� RXPLQDQWLD SCOPOLI, 1777
FDPLO\� CHUYLGDH GRAY, 18�1

TKH FHUYLG PDWHULDO FRQVLVWV RI DERXW �� VSHFLPHQV. FXU-
WKHU PRUH� RQH RI WKH PRVW LPSUHVVLYH VSHFLPHQV LV WKH 
VNXOO IUDJPHQW ZLWK WKH DQWOHUV RI WKH JLDQW GHHU. AOVR WKHUH 
DUH HQRXJK PDQGLEOHV DQG PD[LOODV ZLWK SHUPDQHQW DQG 
PLON WHHWK, DV ZHOO DV LVRODWHG WHHWK DQG PHWDSRGLDOV WKDW 
VKRZ WKH SUHVHQFH RI DW OHDVW WKUHH-VL]HG GHHU. MDQ\ ORFDOL-
WLHV SUHVHQWV WKUHH RU PRUH GLIIHUHQW VSHFLHV �DQG VL]HV) RI 
FHUYLGV� PHWUDORQD �TSOUKALA, 1�8�, 1��1), MHJDORSROLV 
�MELENTIS, 1�6�), VDOORQHW �LUMLEY HW DO., 1�88, MOULLÉ, 
1��7-�8), SDLQW PUHVW �GUÉRIN HW DO., ����), UQWHUPDVVIHOG 
�KAHLKE, 1��7).

Praemegaceros PORTIS, 1���

P. pliotarandoides �DE ALESSANDRI, 1����

MDWHULDO� � SNXOO IUDJV ZLWK WKH DQWOHUV KAL 8� DQG KLT 
��1, PD[LOOD ZLWK M1-M� VLQ, PDQGLEOH ZLWK P�-M� KLT 
�67 GH[, M�  KAL �� GH[, � DVWUDJDOL KLT ��� GH[, �1�, 
17� VLQ, FDOFDQHXV KLT ��7 GH[, �MW��� KLT ��1 �ZLWK 
WKH FXERVFDSKRLGHXP LQ VLWX), ��8 GH[ �SUR[. IUDJ.) DQG 
KAL 16, PK1 KAL �.

TKH DOPRVW FRPSOHWH IURQWDO ZLWK WKH ODUJH UREXVW DQWOHUV 
LV RQH RI WKH PRUH VLJQLÀFDQW VSHFLPHQ IRXQG XS WR QRZ 
LQ KDODPRWy �SODWH �, ÀJ. 1-�). IW ZDV IRXQG LQ ���� LQ WKH 
JUH\ DUJLOV RI KAL �SODWH �, ÀJ. 6) DQG VPDOOHU IUDJPHQW RI 
WKH FUDQLXP WKH SDUW RI WKH DQWOHUV DQRWKHU ZDV DOVR IRXQG 
LQ ���� LQ WKH KLT VLWH. IW LV WKH VHFRQG VR FRPSOHWH VNXOO 
ZLWK DQWOHUV IRXQG LQ GUHHFH, ZKLOH WKH ÀUVW RQH ZDV IRXQG 
LQ AOLDNPRQ ULYHU GHSRVLWV DQG GHVFULEHG E\ MELENTIS 
�1�67). TKH GLPHQVLRQV DUH JLYHQ RQ ÀJ. �. TKH PD[LPXP 

VSDQ RI WKH DQWOHUV LV ��8 PP. TKH FOHDU ULJKW DQJOH RI WKH 
DQWOHUV FRQIHU WR verticornis-JURXS �DFFRUGLQJ WR AZZAROLI, 
1�7�, P. pliotarandoides DQG P. verticornis DUH V\QRQ\PV), 
RQ WKH RWKHU KDQG WKH DEVHQFH RI WKH PLGGOH WLQH, WKDW H[LVWV 
DOZD\V LQ WKLV JURXS, DOORZV WKH KDODPRWy VSHFLPHQ WR EH 
DWWULEXWHG WR P. pliotarandoides. TKH KDODPRWy JLDQW GHHU 
GLIIHUV IURP WKDW RI AOLDNPRQ WR WKH DEVHQFH RI DQ DFFHV-
VRU\ VPDOO EDVDO SURQJ VLWXDWHG YHU\ FORVH WR WKH EXUU  TKH 
KLT VNXOO LV PRUH IUDJPHQWDU\, DQG RQO\ VKRUW SDUW RI WKH 
DQWOHUV LV SUHVHUYHG. SRPH PHDVXUHPHQWV DUH� DT FRQG.
RFFLS.   1��, HFRQG.RFFLS.   �6, DT IRUDP. RFFLS.   �6, 
H IRUDP. RFFLS.   �7, D PD[ EXUU   86, DPLQ EXUU   �7.�, 
CLUFXPIHUHQFH RI EXUU   ���, H ÀUVW WLQH   77, DT ÀUVW 
WLQH   �� PP. TKH PD[LOOD EHDUV ZRUQ PRODUV, ZKLOH WKH 
PDQGLEOH LV YHU\ ZHOO SUHVHUYHG ZLWK DOO OLWWOH WR PLGGOH 
ZRUQ FKHHN WHHWK, WKH P� RI ZKLFK KDV RSHQ YDOOH\V �WDEOH 
�, SODWH �, ÀJ. 1�,1�). TKH FDOFDQHXV KDV GLPHQVLRQV L   
1��.�, DT ��.�, DAP   �8.�, DT WXEHU   ��.67, DAPWXEHU 
  ��.�, H DUW. �IRU FW)   ��.� �YHU\ ORQJ), H DUW. �IRU PDOOHR-
OXV)   ��.� PP. TKH PHWDWDUVDOV DUH SRRUO\ SUHVHUYHG �WDEOH 
�, SODWH 1, ÀJ. 1�-17).
TKH KDODPRWy Premegaceros SUHVHQWV PRUH VLPLODU GLPHQ-
VLRQV ZLWK WKDW IURP VRLJWVWHGW �KAHLKE, 1�6�) RI EDUO\ 
POHLVWRFHQH, WKDQ WKDW IURP S�VVHQERUQ �KAHLKE, 1�6�). 
CRQFHUQLQJ WKH ODUJH-VL]HG GHHU RI WKH EURDGHU DUHD RI M\-
JGRQLD EDVLQ, CROITOR & KOSTOPOULOS �����) GHVFULEHG 
WZR GLIIHUHQW VSHFLHV, P. pliotarandoides DQG Arvernoceros 
FI. verestchagini, IURP ASROORQLD.

Cervus LINNAEUS, 17�8

Cervus VS� 

MDWHULDO� TLELD GLVWDO KLT ��� VLQ, MF ��� KAL 7 GH[.
 
VHU\ IHZ VSHFLPHQV UHSUHVHQW XS WR QRZ WKH PLGGOH-VL]HG 
FHUYLG. OQO\ WKH GLVWDO SDUW RI WLELD, SRRUO\ SUHVHUYHG DQG 
WKH SUR[LPDO SDUW RI WKH PHWDFDUSDO KDYH EHHQ EURXJKW WR 
OLJKW XS WR QRZ. TKH PHWDFDUSDO·V GLPHQVLRQV �WDEOH �, SODWH 
1, ÀJ. 1�) DUH TXLWH FORVH WR Cervus elaphus IURP PHWUDORQD 
�TSOUKALA, 1�8�), DQG LW LV PXFK VPDOOHU WKDQ WKDW RI Eu-
cladoceros IURP UQWHUPDVVIHOG �KAHLKE, 1��7).

Dama FRISCH, 177�

Dama VS�

MDWHULDO� AQWOHU IUDJ. KAL �6, PD[LOOD IUDJ. ZLWK P�-M� 
KLT �76 VLQ, D�  KLT �7� GH[, M1,�  KLT  78, � PDQGLEOHV 
ZLWK P�-M� KLT 178, 17� VLQ, PDQGLEOH IUDJ. ZLWK P�-M� 
KLT �77 GH[,  PDQGLEOH IUDJ. ZLWK P�-M� KLT 18� GH[, � 
PDQGLEOH IUDJ. ZLWK P�-M� KLT 181 GH[, 171 VLQ, PDQGLEOH 
IUDJ. ZLWK M1, M� KLT ��� VLQ, PDQGLEOH IUDJ. ZLWK M�, 
M� KLT ��� VLQ, PDQGLEOH ZLWK M� KLT �78 GH[, M1,� 
KLT 76,77,7�, WLELD GLVWDO IUDJ. KLT ��8 GH[, 116 VLQ, � 
MW ��� KLT ���, ��6 VLQ.

TKH DQWOHUV DUH UHSUHVHQWHG E\ VPDOO IUDJPHQWV WKDW JLYH 
SRRU LQIRUPDWLRQ IRU WKH VSHFLHV. TKH PD[LOOD DQG PDQGL-
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EOHV EHDU DOPRVW DOO WHHWK PRVW PRODUV RI WKHP KDYH ZHOO 
GHYHORSHG LQWHUOREXODU FRORQHW-OLNH FLQJXOXP. TKH GLPHQ-
VLRQV RI WKH WHHWK DUH JLYHQ RQ TDEOH �. TKH FRUSXV RI WKH 
PDQGLEOH LV RI KHLJKW 16.16 �PLQ.) WR GLDVWHPD, 18.�� DW 
P� DQW., ��.6� PP DW P��M1 �SODWH �, ÀJ. 1�, 1�). TKH WZR 
PHWDUVDOV DUH WKH PRVW FKDUDFWHULVWLF VSHFLPHQV FRQFHUQLQJ 
WKH VPDOOHU GHHU �SODWH 1, ÀJ. 1�, 1�). TKH GLPHQVLRQV �WDEOH 
�) DUH FORVH WR MLGGOH POHLVWRFHQH Dama IURP MHJDORSROLV 
�MELENTIS, 1�6�) DQG OHVV UREXVW WKDQ WKDW IURP PHWUDORQD. 
TKH WLELD LV UDWKHU UREXVW DQG RQO\ WKH GLVWDO DQG SDUW RI 
GLDSK\VLV DUH SUHVHUYHG �DT[DAP GLDSK\VLV   �1.7 [ 
16.�, DT[DDS GLVWDO   ��.77 [ �7.�, DT[DAP G.DUW. IRU 
DVWUDJDOXV   ��.� [ ��.� PP).
TKHVH GLPHQVLRQV DUH W\SLFDO LQ WKH UDQJH RI Dama dama 
DQG PXFK VPDOOHU WKDQ WKH POHLVWRFHQH D. d. clactoniana 
�LEONARDI & PETRONIO, 1�76), EXW ODUJHU WKDQ WKDW IURP 
SDLQW PUHVW �GUÉRIN HW DO., ����).

FDPLO\� BRYLGDH GRAY, 18�1
SXE-IDPLO\� BRYLQDH GILL, 187�

Bison �Eobison) FLEROV, 1�7�

Bison �Eobison� VS� 

MDWHULDO� MD[LOOD  IUDJ. ZLWK P�-M� KLT �1� VLQ, PDQGLEOH 
IUDJ. ZLWK P�-M� KLT �18 VLQ, PDQGLEOH IUDJ. ZLWK P�-M� 
KLT 177 VLQ, WLELD GLVWDO KLT 67 GH[, FDOFDQHXV KAL 
8�VLQ, � MF ��� KLT ��� DQG SUR[. IUDJ. KLT �� GH[, 
MW ��� KLT ��� GH[, WURFKOHD IUDJ. KLT 7�, PK1 KAL 
��, PK� IUDJ. KAL �.

TKH PD[LOOD LV DOPRVW GHVWUR\HG DQG RQO\ WKH FKHHN WHHWK 
DUH EHWWHU SUHVHUYHG �TDEOH �). TKH SUHPRODU LV XQHUXSWHG 
EXW VWURQJ DQG WKH PRODUV DUH VOLJKWO\ WR OLWWOH ZRUQ. TKH 
PRODUV DUH UDWKHU UREXVW �LM   �� PP) DQG K\SVRGRQW �H 
M�   �� PP). TKHUH LV VWURQJ - KLJK DQG ZLGH - HQWRVW\OH 
�RQ M� WKH KHLJKW LV a �� PP) DQG WKH SDUDVW\OH RI WKH 
M� LV ZHOO GHYHORSHG, DV ZHOO DV WKH PHWDVW\OH RI WKH M�. 
TKHLU HQDPHO LV SDODWLQDOO\ ULSSOHG. OI WKH WZR PDQGLEOHV 
WKH KLT �18 EHDUV DOO WKH FKHHN WHHWK �SODWH �, ÀJ. �, 6) 
DQG EHORQJV WR D YHU\ UREXVW LQGLYLGXDO DV, LW LV YHU\ ORQJ 
DQG EURDG, HVSHFLDOO\ WKH ODVW PRODU, YHU\ FORVH WR WKH 
GLPHQVLRQV RI WKH PLGGOH POHLVWRFHQH Bison priscus IURP 
PHWUDORQD. TKH P� LV GHVWUR\HG, P� DQG P� DUH HORQJDWHG DQG 
UHODWLYHO\ QDUURZ, DQG WKH SURWRFRQLG LV VHSDUDWHG IURP WKH 
K\SRFRQLG E\ D VZDOORZ IXUURZ WKDW LV ÀOOHG ZLWK FHPHQW. 
OI WKH PRODUV WKH M1 LV ZRUQ, ZKLOH WKH RWKHU WZR DUH OLWWOH 
ZRUQ. TKHUH DUH HFWRVW\OLGV DQG FHPHQW EHWZHHQ DOO OREHV 
WKDW DUH ODELDOO\ URXQGHG � ÁDWWHQHG. TKH SDUDVW\OLG LV ZHOO 
GHYHORSHG DQG WKH WDORQLG RI WKH M� LV DOPRVW FLUFXODU, 
GLVWDOO\ SURMHFWHG ZLWK ZHOO GHYHORSHG SRVWHULRU VW\OLG, 
WKDW LV PXFK OHVVHU GHYHORSHG RQ WKH M� RI WKH PDQGLEOH 
KLT 177. TKH PRUSKRORJ\ RI WKH WHHWK RQ ERWK MDZV LV 
TXLWH VLPLODU EXW WKHUH LV GLIIHUHQFH LQ WKH GLPHQVLRQV RI 
WKH ODVW PRODU RI WKH VHFRQG RQH, WKDW LV VLPLODU ZLWK WKH 
Bison �Eobison) IURP ASROORQLD �KOSTOPOULOS, 1��7). TKH 
SRRUO\ SUHVHUYHG GLVWDO WLELD LV UREXVW, DV ZHOO DV WKH ZHOO 
SUHVHUYHG FDOFDQHXV. OI WKH PHWDSRGLDOV, WKHUH LV DQ DOPRVW 
ZHOO SUHVHUYHG FRPSOHWH PHWDFDUSDO �MF ���, SODWH 1, ÀJ. 
11) DQG D SUR[LPDO SDUW RI DQRWKHU PHWDFDUSDO. TKH GLPHQ-
VLRQV RI WKH IRUPHU DUH JLYHQ LQ WDEOH �. TKH LQGH[ ´DT 
GLVWDO [ 1���Lµ RI WKH PHWDFDUSDO VKRZV WKDW LW LV YHU\ FORVH 

TDEOH �� MHDVXUHPHQWV RI WKH WHHWK RI WKH KDODPRWy FHUYLGV DQG ERYLGV.

TDEOH �� MHDVXUHPHQWV RI WKH PHWDSRGLDOV DQG SKDODQJHV RI WKH KDODPRWy FHUYLGV DQG ERYLGV.

BRYLGDH-CHUYLGDH 
USSHU WHHWK L M� B M� L M� B M� L M1 B M1 L P� B P� LMS

Praemegaceros �8.78 �7.�� �8.67 ��.�� ��.�� �1.�� ³ ³ 8�.�7
Dama 18.8� 17.81 1�.�7 17.7� 17.�8 17.�� 1�.68 1�.6� ��.�7
Bison �Eobison) ��.�� ��.�� �8.7� �1.7� �1.�� ��.�� �1.�� ��.�� ��.��

LRZHU WHHWK L M� B M� L M� B M� L M1 B M1 L P� B P� L P� B P� L P� B P� LPI LMI LPM
Praemegaceros �7.1� 17.6� �7.8� 17.�� ��.6� 16.16 ��.�� 1�.�8 ��.�� 1�.�� 17.�6 �.�6 6�.�� ��.�� 1��.��
Dama ��.�6 11.�� 1�.66 11.8� �17.�) ³ 1�.�� �.�� 1�.�� 8.�� 1�.16 6.6� �6.�� 6�.�� 1��.��

��.�� 1�.6� ��.8� 1�.6� 18.�� 1�.�� 1�.�� �.�� 1�.17 8.16 �.6� 6.�� �6.6� 6�.�8 ��.��
Bison �Eobison) ��.�� 18.�� ��.�� ��.�� �7.�� 18.�� ��.�� 1�.66 1�.6� 1�.68 1�.�� 1�.�� ��.7� 1��.�6 1��.��

Praemegaceros Cervus Dama Bison �Eobison) 
MW ��� GH[ PK1 MF ��� GH[ MW ��� VLQ MF ��� GH[ MW ��� GH[ PK1

KLT ��1 KLT ��8 KAL � KAL 7 KLT ��� KLT ��6 KLT ��� KLT ��� KAL ��
L ����.��) ³ 7�.�� ³ ���.�� ³ ��6.�� ³ �6�.�)
DT SUR[. �8.�� ��.�� ��.�� �8.�� ��.�8 6�.�� ��.�� ���.�)
DAP SUR[. 61.�� �7.�� ��.�� ��.�� �6.66 ��.8� �1.7� ��6.�)
DT GLDSK\VLV ��.�� ���.�) ��.8� ���.�) 16.8� 1�.81 �1.�� ���.�) �8.6�
DAP GLDSK\VLV ��8.�) ���.�) ³ ��7.8) ��.�� 18.6� �7.7� ���.�) ³
DT GLVWDO ���.�) �6.1� ³ �1.�� ��.1� 6�.8� ³ �1.1
DAP GLVWDO ���.�) ��.1� ³ �1�.87) 18.8� �8.�� ³ ��.6
DT G. VXSUD DUW. 6�.�� ³
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WR WKH ASROORQLD SULPLWLYH ELVRQ �KOSTOPOULOS, 1��7). OI 
WKH PHWDWDUVDO WKH SUR[LPDO SDUW DQG PRVW RI WKH GLDSK\VLV 
DUH ZHOO SUHVHUYHG. OI WKH SKDODQJHV WKH SUR[LPDO SDUWV 
DUH GHVWUR\HG RU PLVVLQJ.

Leptobos RÜTIMEYER, 1877-1878

FI� L. etruscus �FALCONER, 18���

MDWHULDO� MDQGLEOH IUDJ. ZLWK D�-M� KLT 17� VLQ.

TKH PDQGLEOH LV ZHOO SUHVHUYHG DV WKH DQWHULRU SDUW IURP 
GLDVWHPD DQG SDUW RI WKH DQJOH DUH PLVVLQJ �SODWH �, ÀJ. 
�-11). IW EHORQJV WR D MXYHQLOH DV WKHUH DUH WKH PLON WHHWK 
WKDW DUH UREXVW. TKH SURFHVVXV FRURQRLGHXV DQG FRQG\OXV 
DUH SUHVHUYHG DQG WKH FRUSXV LV K\SVRJQDWKLF.
TKH GLPHQVLRQV RI WKH PDQGLEOH DQG WKH WHHWK DUH WKH IRO-
ORZLQJ �LQ EUDFNHWV WKH UDQJH RI WKH PHDVXUHPHQWV RI L. 
etruscus DIWHU DUNEROIS, 1���)�
MDQGLEOH-KHLJKW-H PD[.   18� >1�1.�-�1�.�@, H DW FRQ-
G\OXV   1�1 >1��-171@, LHQJWK-L RI WKH DVFHQGLQJ EUDQFK 
  6�.�� >�7.�-8�.�@, H FRUSXV DW D� � M1   �8.8 >��.�-�7@, 
DT DW WKH VDPH SRLQW ��.� >��-�8.�@, L�B-EUHDGWK M1   
��.�8 � 1�.8 >18-��.� � 1�-17@. TKH M� LV XQHUXSWHG.
TKH GLPHQVLRQV RI WKH PLON WHHWK DUH L�B D�   �.� � �.67, 
D�   17.11 � 8.�6, D�   �7.6� � 1�.� DQW., 1�.6 PHG., 1�.� 
SRVW. �PP).
TKH M1 LV PRUH ORQJ DQG VOHQGHU, WKH SDUDVW\OLG LV SUR-
MHFWHG, WKH HQWRVW\OLG LV ZHOO GHYHORSHG, WKH HFWRVW\OLG LV 
HQODUJHG WR WKH EDVLV RI WKH FURZQ, WKH ODELDO ZDOO RI WKH 
OREHV LV URXQGHG.
AOWKRXJK WKH PRVW FKDUDFWHULVWLF HOHPHQWV IRU WKH GHWHU-
PLQDWLRQ RI WKLV VSHFLHV DUH DEVHQW, DV WKH RQO\ VSHFLPHQ 
SUHVHUYHG LV D MXYHQLOH PDQGLEOH ZLWK WKH PLON WHHWK, WKH 
PRUSKRORJ\ RI WKH PDQGLEOH, DV ZHOO DV WKH UHODWLYHO\ ODUJH 
VL]H RI WKH ÀUVW PRODU �WKH VHFRQG PRODU LV XQHUXSWHG), 
DOORZ LW WR EH DWWULEXWHG WR Leptobos DQG FRQIHUDEO\ WR WKH 
ODUJH VL]HG L. etruscus.

OUGHU� RRGHQWLD BOWDICH, 18�1
FDPLO\� AUYLFROLGDH GRAY, 18�1
SXEIDPLO\� AUYLFROLQDH GRAY, 18�1
TULEH� AUYLFROLQL KRETZOI, 1���

Mimomys FORSYTH-MAJOR, 1���

Mimomys savini HINTON, 1�1�

MDWHULDO� MDQGLEOH ZLWK M1-�, KAL 7�, VLQ.

MHDVXUHPHQWV� TKH PHDVXUHPHQWV RI WKH WHHWK ZHUH 
WDNHQ XVLQJ D WLOG PKRWRPDNURVNRS M��� VWHUHRVFRSH. 
TKH PDQGLEOH ZDV SKRWRJUDSKHG DQG ÀJXUHG LQ WKH AULV-
WRWOH UQLYHUVLW\. TKH PHDVXUHPHQWV DQG WHUPLQRORJ\ DUH 
DFFRUGLQJ WR VAN DER MEULEN, 1�7� DQG RABEDER, 1�81 
�WDEOH 6).
DHVFULSWLRQ� TKH PDWHULDO FRQVLVWV RI D PDQGLEOH IUDJPHQW 
EHDULQJ WKH PLGGOH ZRUQ ÀUVW DQG VHFRQG PRODUV DQG WKH 
LQIHULRU LQFLVRU. TKH ODWWHU LV ZHOO SUHVHUYHG, ZKLOH SDUW RI 

WKH URRW LV PLVVLQJ. BRWK PRODUV KDYH WZR URRWV. CURZQFH-
PHQWXP LV SUHVHQW. TKH GLIIHUHQWLDWLRQ RI HQDPHO WKLFNQHVV 
LV W\SLFDO IRU Mimomys �WKH WKLQQHU FRYHU LV DW WKH FRQFDYH 
VLGHV RI WKH DQWLFOLQHV, WKH WKLFNHU SDUWV DUH DW WKH FRQYH[ 
VLGHV). TKH PRODUV DUH ODUJH �ÀJ. 6). 
M1� TKHUH DUH IRXU OLQJXDO DQG WKUHH EXFFDO V\QFOLQHV. TKH 
RFFOXVDO VXUIDFH VKRZV D PL. WKUHH ZHOO-FORVHG WULDQJOHV, 
DQG ACC. TKH DQWHURFRQLG FRPSOH[ FRQVLVWV RI T�, T� 
DQG AC. TKH AC LV DV\PPHWULFDO DQG T7 LV ZHOO GHYHO-
RSHG �LSA�). LRA� LV UDWKHU GHHS DQG EHDUV FHPHQW. TKH 
Mimomys-ULGJH LV YLUWXDOO\ DEVHQW DQG QR HQDPHO ULQJ LV 
SUHVHQW. TKH WLQ\ IROG LQ WKH DQWHULRU SDUW RI BSA� LQ WKH 
VSHFLPHQ PD\ EH LQWHUSUHWHG DV WKH WUDFH RI D MLPRP\V-
ULGJH, ZKLFK GRHV QRW H[WHQG IDUWKHU GRZQ WKH FURZQ. AQ 
LQFLSLHQW UH-HQWUDQW DQJOH �BSA�) LV REVHUYHG. 
M�� TKLV PRODU KDV WZR OLQJXDO DQG WZR EXFFDO V\QFOLQHV. 
T� DQG T� DUH VRPHZKDW FRQÁXHQW, ZKLOH T1 DQG T� DUH 
ZHOO VHSDUDWHG.
DLVFXVVLRQ� TKH VSHFLPHQ IURP KDODPRWy KDV PRODUV ZLWK 
URRWV, FURZQ-FHPHQW LQ WKH V\QFOLQHV DQG HQDPHO-WKLFNQHVV 
GLIIHUHQWLDWLRQ RI WKH Mimomys-W\SH. AOO WKHVH IHDWXUHV 
FKDUDFWHUL]H WKH JHQXV Mimomys FORSYTH-MAJOR,1��� RI 
WKH WULEH AUYLFROLQL �KOLIADIMOU, 1��6). 
TKH OLQHDJH RI Mimomys-Arvicola SURYLGHV GDWD RQ 
SK\OHWLF JUDGXDOLVP VKRZLQJ WKH PDMRU VWDJHV RI SURJUHV-
VLYH GHYHORSPHQW RI WUHQGV� K\SVRGRQW\ LQFUHDVH, JURZWK 
RI HQDPHO WUDFN KHLJKW, DSSHDUDQFH RI FHPHQW, HQDPHO 
GLVDSSHDUDQFH, URRW GLVDSSHDUDQFH DQG DFTXLVLWLRQ RI 
FRQWLQXRXV JURZWK, VL]H LQFUHDVH �CHALINE, 1���). 
TKH VSHFLPHQ IURP KDODPRWy EHORQJV WR D SK\ORJHQHWL-
FDOO\ DGYDQFHG, ODUJH-VL]HG Mimomys VSHFLHV �ÀJ. 7). TKH 
SULPLWLYH IRUPV RI M. davakosi, M. occitanus DQG M. 
gracilis KDYH VPDOOHU WHHWK WKDW DUH ORZ FURZQHG, KDYH 
QR FHPHQW LQ WKH V\QFOLQHV DQG KDYH D ZHOO GHYHORSHG 
Mimomys-ULGJH DQG DQ HQDPHO LVOHW �VAN DE WEERD, 1�76, 
1�7�� ÜNAY & DE BRUIJN, 1��8).
M. pliocaenicus FORSYTH-MAJOR, 1��� LV D ODUJH-VL]HG Mi-
momys. IQ M1 WKH DQWHURFRQLG FRPSOH[ LV VLPSOH, WKH LVOHW 
RI HQDPHO LV DOZD\V SUHVHQW DQG WKHUH LV DEXQGDQW FHPHQW. 
TKH PRODUV RI M. pliocaenicus DUH YHU\ FORVH PHWULFDOO\ 
WR WKRVH RI KDODPRWy. HRZHYHU, WKH DEVHQFH RI DQ HQDPHO 
LVOHW LQ M1 RI WKH VWXGLHG PDWHULDO GLVWLQJXLVKHV LW IURP M. 
pliocaenicus �SALA HW DO., 1���).  
M. blanci VAN DER MEULEN, 1�7� DQG M. pusillus �MEHELY, 
1�1�) DUH VPDOO-VL]HG VSHFLHV DQG WKH\ KDYH D EURDG FRP-
PXQLFDWLRQ EHWZHHQ T1 DQG T� LQ M� �VAN DER MEULEN, 
1�7�). TKHUHIRUH, KDODPRWy Mimomys FDQ·W EH DWWULEXWHG 
WR WKLV VSHFLHV. TKH DEVHQFH RI DQ HQDPHO LVOHW LQ M1 DQG 
WKH ODUJHU VL]H RI WKH KDODPRWy VSHFLPHQ GLIIHUHQWLDWH WKH 

MD[LPDO RFFOXVDO OHQJWK �O-O·) �.��� PP
LHQJWK RI WKH DQWHURFRQLG FRPSOH[ �D-O·) 1.�1� PP
WLGWK RI WKH DQWHURFRQLG FRPSOH[ �Z-Z·) 1.�6� PP
SKRUWHU GLVWDQFH EHWZHHQ BRA� DQG LRA� �E-E·) �.��� PP
SKRUWHU GLVWDQFH EHWZHHQ BRA� DQG LRA� �F-F·) �.186 PP
WLGWK RI WKH SRVWHULRU OREH �Q-Q·) 1.��1 PP

TDEOH 6� Mimomys savini, KDODPRWy �KAL). DLPHQVLRQV RI WKH 
ORZHU ÀUVW PRODU.
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ODWWHU IURP M. coelodus KRETZOI, 1��� DQG M. reidi HIN-
TON, 1��6 �RADULESCO & SAMSON, 1�86). IQ WKH ILUVW ORZHU 
PRODU RI M. jota RABEDER, 1�81, T� DQG T� DUH FRQÁXHQW 
�RABEDER, 1�81). TKLV GLIIHUHQFH GLVWLQJXLVKHV WKLV VSHFLHV 
IURP WKH KAL-VSHFLPHQ.
OQ WKH EDVLV RI WKHLU GLPHQVLRQV, KAL-UHPDLQV IDOO ZLWKLQ 
WKH UDQJH RI M. ostramosensis JÁNOSSY & VAN DER MEULEN, 
1�7�. TKH DEVHQFH RI WKH HQDPHO LVOHW RI WKH PLGGOH-ZRUQ 
M1, ZKLFK LQ M. ostramosensis LV FRPPRQ DW WKH VDPH 
ZHDU-VWDJH, H[FOXGHV LWV DWWULEXWLRQ WR WKLV VSHFLHV. TKH 
PDQGLEOH IURP KDODPRWy FDQQRW EH LGHQWLÀHG DV M. torn-
ensis JÁNOSSY & VAN DER MEULEN, 1�7� EHFDXVH RI WKH ODFN 
RI EURDG FRPPXQLFDWLRQ EHWZHHQ WKH GHQWLQH ÀHOGV RI T� 
DQG T� LQ M1. M. pitymyoides JÁNOSSY & VAN DER MEULEN, 
1�7� LV FKDUDFWHUL]HG E\ WKH FRQÁXHQFH RI T� DQG T� LQ M1 
�JANOSSY & VAN DER MEULEN, 1�7�). TKHUHIRUH, Mimomys 
IURP KDODPRWy GRHV QRW EHORQJ WR WKLV VSHFLHV.
IQ EXURSH WKH ODUJH-VL]HG M. savini HINTON, 1�1� DSSHDUHG 
SUREDEO\ DV LPPLJUDQW IURP WKH HDVW DW WKH EDUO\ BLKDU-
LDQ �REPENNING HW DO., 1���). TKH HQDPHO LVODQGV RI M1 
LQ M. savini GLVDSSHDU WKURXJK ZHDU EHIRUH WKH URRWV DUH 
GHYHORSHG �ÜNAY & DE BRUIJN, 1��8). TKH 
HQDPHO LVOHW LQ ÀUVW ORZHU PRODUV LV D IHDWXUH 
RI LRZHU POHLVWRFHQH Mimomys VSHFLHV DQG 
RFFXUV YHU\ UDUHO\ RQO\ LQ \RXQJ LQGLYLGXDOV 
RI M. savini. TKH LQFUHDVH RI VL]H DOVR VXJ-
JHVWV PRUH DGYDQFHG SK\ORJHQHWLFDOO\ IRUPV 
�STUART, 1�81). 
M. intermedius �NEWTON, 1881) IURP EDUO\ 
BLKDULDQ VLWHV RI RXVVLD DQG UNUDLQH �MAR-
KOVA, 1���) KDV PHGLXP-VL]HG WHHWK DQG WKH 

RFFOXVDO RI M1 LV VLPLODU WR Arvicola. SRPH UHVHDUFKHUV 
EHOLHYH WKDW M. intermedius DQG M. savini DUH V\QRQ\PV. 
TKH\ VD\ WKDW M. intermedius LV D VPDOOHU IRUP, ZLWK 
VLPLODU PRUSKRORJLFDO IHDWXUHV, KRZHYHU VLPSOHU, WKDW LQ-
KDELWHG WKH EDVWHUQ EXURSH GXULQJ BLKDULDQ �KOLIADIMOU, 
1��6). M. intermedius �  savini) IURP RRPDQLD ODFNV WKH 
Mimomys-ULGJH DQG KDV UDWKHU V\PPHWULFDO DQWHURFRQLG 
�RADULESCU & SAMSON, 1���).
TKH GHQWDO SDWWHUQ RI Mimomys IURP KDODPRWy UHVHPEOHV 
WR M. savini IURP BDYHO �EDUO\ BLKDULDQ). HRZHYHU, WKH 
KAL WHHWK DUH ODUJHU �VAN KOLFSCHOTEN, 1���). TKH GHQWDO 
IHDWXUHV RI WKHVH WHHWK DUH VLPLODU WR WKRVH RI M. savini 
IURP MRQWH PHJOLD �VAN DER MEULEN, 1�7�) DOWKRXJK WKH\ 
DUH VOLJKWO\ ODUJHU. TKH DQWHURFRQLG FRPSOH[ RI M1 IURP 
MRQWH PHJOLD FRQVLVWV RI T�, T� DQG AC, ZKLFK LV YDUL-
DEOH. AFFRUGLQJ WR VKDSH DQG V\PPHWU\ RI WKH DQWHURFRQLG 
WKHUH DUH WKUHH W\SHV RI ACC. M1 IURP KDODPRWy FDQ EH 
DWWULEXWHG EHWWHU WR PLOOHUL-W\SH.
TKH GHQWDO IHDWXUHV RI WKH KDODPRWy WHHWK DUH VLPLODU WR 
WKRVH RI M. savini, GHVFULEHG E\ KOLIADIMOU �1��6) IURP 
RHPD VRXOJDUDNLV-RVL �KOUFOS HW DO., 1�8�). AFFRUGLQJ 

FLJXUH 6� D) PKRWR RI PDQGLEOH ZLWK M1, M� VLQ. DQG LQFLVRU, 
EXFFDO YLHZ, E) SKRWR RI PDQGLEOH ZLWK M1, M� VLQ., RFFOXVDO 
YLHZ DQG F) GUDZLQJ RI M1 VLQ., RFFOXVDO YLHZ, Mimomys savini, 
KDODPRWy �KAL 7�).

a

bc

FLJXUH 7� SFDWWHU GLDJUDP FRPSDULQJ WKH GL-
PHQVLRQV RI WKH M1 RI M. savini IURP KDODPRWy, 
RHPD VRXOJDUDNLV �GUHHFH, KOLIADIMOU, 1��6), 
VRLJWVWHGW �GHUPDQ\), WHVW RXQWRQ �GUHDW BUL-
WDLQ, STUART, 1�81), BDYHO �TKH NHWKHUODQGV, VAN 
KOLFSCHOTEN,  1���) DQG M. intermedius IURP 
VLWHV RI RRPDQLD �RADULESCU & SAMSON, 1���) 
DQG RXVVLDQ PODLQV �MARKOVA, 1���).
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WR KHU GHVFULSWLRQV, LRA � RI M1 LV UDWKHU GHHS JLYLQJ DQ 
DV\PPHWULF IRUP WR WKH DQWHURFRQLG. IQ VHYHUDO VDPSOHV D 
OLQJXDO VDOLHQW DQJOH LV ZHOO GHYHORSHG �T7). BRWK PRODUV 
IURP KAL DUH D OLWWOH ODUJHU WKDQ WKRVH IURP RVL.
M. savini ZDV DOVR UHSRUWHG IURP EPLUND\D-�, TXUNH\ 
�LDWH BLKDULDQ) �MONTUIRE HW DO., 1���) DQG UQWHUPDVV-
IHOG �DERXW 1.� P\, KAHLKE, 1��7). MALEZ & RABEDER 
�1�8�) KDYH GHWHUPLQHG M. FI. savini LQ PRGXPFL 1 �LDWH 
BLKDULDQ).
IQ GUHHFH, M. savini KDV EHHQ UHSRUWHG IURP ZHOL �, �A�B, 
KDLDIDV �VAN DER MEULEN & VAN KOLFSCHOTEN, 1�86). AQ 
DGYDQFHG IRUP RI Mimomys LV UHIHUUHG LQ MDUDWKRXVD 
DVVHPEODJH �KOUFOS HW DO., ���1) DV Mimomys VS. GXH WR 
WKH VFDUFH PDWHULDO.

�� CRQFOXVLRQV

� TKH SUHOLPLQDU\ VWXG\ RI WKH KDODPRWy IDXQD, IURP WKH 
WZR ORFDOLWLHV KAL DQG KLT, VKRZHG WKH SUHVHQFH RI WKH 
IROORZLQJ VSHFLHV�

SSHFLHV KLT KAL
Pachycrocuta brevirostris �AYMARD, 18�6) �
Canis VS. �
Equus stenonis COCCHI, 1867 � �
Dicerorhinus etruscus �FALCONER, 18��) � �
Mammuthus �Archidiskodon) meridionalis 
�NESTI, 18��) � �

Hippopotamus amphibius antiquus DESMAREST, 
18�� �  H. major CUVIER, 18��) � �

Praemegaceros pliotarandoides �DE ALESSAN-
DRI, 1���) � �

Cervus VS. � �
Dama VS. � "
Bison �Eobison) VS. � �
FI. Leptobos etruscus �FALCONER, 18��) �
Mimomys savini HINTON, 1�1� �

� TKH FRPSDUDWLYH VWXG\ VKRZHG WKDW PRVW RI WKH VSHFLHV 
DERYH ZHUH IRXQG ERWK LQ KDODPRWy 1 �KAL) DQG KDOD-
PRWy � �KLT) ORFDOLWLHV, WKHUH-
IRUH ZH FDQ DVVXPH WKH VDPH 
RU FORVH JHRORJLFDO DJH. 
� TKH DEVHQFH XS WR QRZ RI 
VSHFLILF WD[D VXFK DV VXLGV, 
VPDOO ERYLGV DQG FDUQLYRUHV, 
DV ZHOO DV SULPDWHV LV QRWDE-
OH.
� SRPH RI WKH VSHFLPHQV DUH 

VLJQLÀFDQW RQHV, VXFK DV WKH DOPRVW FRPSOHWH DQWOHUHG VNXOO 
RI Praemegaceros, WKH SDUW RI WKH VNXOO ZLWK WKH PDQGLEOH 
RI WKH Pachycrocuta MXYHQLOH, WKH HOHSKDQW WXVN, WKH IURQW 
OLPE ERQHV LQ FRQQHFWLRQ RI Hippopotamus, WKH ULFK HTXLG 
PDWHULDO DV ZHOO. AOO PDWHULDO LV VWRUHG DQG H[KLELWHG LQ WKH 
ORFDO MXVHXP RI KDODPRWy.
� TKH SDUWLFLSDWLRQ RI WKH VSHFLPHQV RI HDFK VSHFLHV LV 
DSSUR[LPDWHO\ VKRZQ RQ WKH SLH-GLDJUDP �ÀJ. 8).
� TKH ZLGHVSUHDG DQG GLVWLQFWLYH VKRUW-IDFHG K\DHQD Pa-
chycrocuta brevirostris, ZKLFK LV WKH ODUJHVW DQG KHDYLHVW 
NQRZQ K\DHQD, DQG LQ KDODPRWy FDQ EH FRQVLGHUHG DPRQJ 
WKH WHUPLQDO RFFXUUHQFHV RI WKLV W\SLFDO VLOODIUDQFKLDQ VSH-
FLHV, DV WKH POHLVWRFHQH VSRWWHG K\DHQD �Crocuta crocuta) 
SURJUHVVLYHO\ UHSODFHG LW. TKH UHIHUHQFH RI WKLV VSHFLHV LQ 
WKH MLGGOH POHLVWRFHQH IDXQD RI PHWUDORQD LV TXHVWLRQDEOH, 
DV RQO\ D IUDJPHQW RI D JHUP P� ZDV GHVFULEHG DPRQJ WKH 
UHODWLYHO\ DEXQGDQW PDWHULDO UHSUHVHQWLQJ DW OHDVW WKUHH 
GLIIHUHQW VSHFLHV RI K\DHQLGV.
� TKH IUHTXHQW RFFXUUHQFH RI Hippopotamus LQGLFDWHV DQ 
DTXDWLF HQYLURQPHQW, UDWKHU ZDUP FOLPDWLF FRQGLWLRQV DQG 
HVSHFLDOO\ PLOG ZLQWHUV. 
� CRQFHUQLQJ PLFURPDPPDOV, WKH SUHOLPLQDU\ UHVHDUFK 
LQ KDODPRWy VKRZHG WKH SUHVHQFH RI Mimomys savini 
HINTON, 1�1�, WKH RFFXUUHQFH RI ZKLFK LQGLFDWHV DQ EDUO\ 
POHLVWRFHQH� LDWHVW VLOODIUDQFKLDQ - EDUO\ BLKDULDQ DJH 
IRU WKH KAL VLWH. IW FDQ EH FRUUHODWHG ZLWK WKDW RI RHPD 
VRXOJDUDNLV-RVL RI WKH VDPH M\JGRQLD EDVLQ. 
� TKH KLT DQG KAL-ORFDOLWLHV FRQVLVW RI WHUUHVWULDO UHGGLVK 
VHGLPHQWV ZLWK ZKLWH WR UHGGLVK IRVVLOV WKH IRUPHU DQG 
ODFXVWULQH GHSRVLWV ZLWK JUD\ PDUOV DQG VLOW-VDQGV ZLWK 
JUD\- EURZQLVK IRVVLOV WKH ODWWHU, ERWK EHORQJLQJ WR PODWD-
QRFKRUL FRUPDWLRQ. TKH WUDQVLWLRQ IURP WKH PUHP\JGRQLDQ 
WR WKH RYHUO\LQJ ÁXYLRWHUUHVWULDO VHGLPHQWV LV DQ XQGXODWH 
HURVLRQQDO VXUIDFH, DV LW ZHOO VKRZQ RQ WKH KAL VWUDWLJUD-
SKLFDO VHFWLRQ. IW VHHPV WKDW DW WKH HQG RI VLOODIUDQFKLDQ 
VPDOO ODNHV ZHUH UHPDLQHG RI WKH EURDGHU M\JGRQLD LDNH. 
TKH KAL- VLWH EHORQJV WR RQH RI WKHVH ODNHV. TKH SUHVHQFH 
RI WKH ODNH LQ KAL VLWH LV FRQÀUPHG E\ WKH SUHVHQFH RI 
ODFXVWULQH PROOXVNV Planorbis VS. DQG Unio VS. DV ZHOO DV 
E\ KLSSRSRWDPLGV, ZKLFK OLYHG QHDU LW.                           
� TDSKRQRPLFDOO\, WKH VSDWLDO GLVSRVLWLRQ RI WKH PDPPDOLDQ 

FLJXUH 8� KDODPRWy� SLH-GLDJUDP 
ZLWK WKH UHODWLYH SURSRUWLRQV RI 
WKH ERQHV RI HDFK VSHFLHV. IW LV 
FOHDUO\ VKRZQ WKDW WKH KRUVHV DUH 
WKH SUHGRPLQDQW DQLPDOV, IRO-
ORZHG E\ WKH KLSSRV, ZKLOH, XS WR 
QRZ, WKH SRRUHVW UHSUHVHQWDWLRQ LV 
WKDW RI WKH ZROI.
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PDWHULDO ZLWKLQ WKH VLWH LV GHWHUPLQHG E\ WKH IROORZLQJ SDW-
WHUQV RI GLVWULEXWLRQ� LVRODWHG VSHFLPHQV DQG DQDWRPLFDOO\ 
FRQQHFWHG ÀQGV. TKH ODWHU RQHV FDQ EH PDLQO\ FRQIHUUHG 
WR WKH K\DHQD, KLSSR DQG KRUVH. CRQFHUQLQJ WKH EUHDNDJH 
RI WKH KDODPRWy ERQHV LW VHHPV WKDW WKH VFDYHQJHUV GLG 
QRW DIIHFW WKLV DFFXPXODWLRQ, DV LW LV FOHDUO\ VKRZQ RQ WKH 
K\DHQLG IRRG UHPDLQV RI WKH MLGGOH POHLVWRFHQH PHWUDORQD 
IDXQD DQG RI WKH LDWH POHLVWRFHQH AJLRV GHRUJLRV �KLONLV) 
FDYH IDXQD, ZKLFK ZDV WKH XQLTXH H[FOXVLYHO\ K\DHQD GHQ 
RI GUHHFH.
� TKH YHUWHEUDWH GHSRVLWV DW KDODPRWy �LQ ERWK VLWHV KLT 
DQG KAL) SURGXFH QHZ HYLGHQFH IRU WKH FRPSOHWHQHVV RI 
RXU NQRZOHGJH DERXW M\JGRQLD EDVLQ. IW VHHPV WKDW WKH 
WUD-QVLWLRQ IURP WKH W\SLFDO VLOODIUDQFKLDQ WR WKH DUFKDLF-
W\SH 4XDWHUQDU\ IDXQDV �BONIFAY, 1��6) KDV DOUHDG\ EHHQ 
DGYDQFHG. IW PXVW EH QRWHG WKDW WKH IRVVLOLIHURXV KRUL]RQ 
FRPSOHWHO\ ODFNV RI DQ\ IRUP RI HDUO\ KXPDQ PRGLÀFDWLRQ 
RQ WKH SDOHRQWRORJLFDO DVVHPEODJH. 
� TKH DJH RI WKLV IDXQD FDQ EH FDOFXODWHG RI EDUO\ POHLV-
WRFHQH � LDWHVW VLOODIUDQFKLDQ �MN4 ��) �ESLYLOODIUDQ-
FKLDQ, LQ FRPSDULVRQ ZLWK WKH IDXQD IURP UQWHUPDVVIHOG 
DV EXURSHDQ UHIHUHQFH KRUL]RQ, KAHLKE, ����). FXUWKHU 
VWXG\ DQG FRPSDULVRQV FDQ VKRZ FRUUHODWLRQV ZLWK WKDW 
RI ASROORQLD RI WKH VDPH EDVLQ, RI WKH VDPH DJH �KOUFOS 
HW DO., 1���). CRPSDULVRQ EHWZHHQ WKH KDODPRWy DQG WKH 
ULFK DUFKDLF MLGGOH POHLVWRFHQH PHWUDORQD IDXQD, LQ ZKLFK 
IRUPV ZLWK VLOODIUDQFKLDQ DIÀQLWLHV DUH LQFOXGLQJ, FDQ GULYH 
WR UHPDUNDEOH FRQFOXVLRQV DERXW WUDQVLWLRQV DQG H[WLQFWLRQV 
RI FHUWDLQ VSHFLHV LQ GUHHFH.   
� FXUWKHU H[FDYDWLRQV WKDW DUH VWLOO LQ SURJUHVV DQG VWXG\ 
RI WKH PDWHULDO ZLOO SURYLGH HYLGHQFH DERXW WKH PRUH GH-
WDLOHG HYROXWLRQDU\ VWDJH DQG ELRFKURQRORJLFDO SRVLWLRQ 
RI KDODPRWy QHZ VLWH DPRQJ WKH RWKHU ORFDOLWLHV RI WKH 
VDPH DJH

�� AFNQRZOHGJHPHQWV

E�TVRXNDOD� SLQFH ����, WR WKH KDODPRWy H[FDYDWLRQV, ZKLFK 
KDYH EHHQ FDUULHG RXW XQGHU P\ GLUHFWLRQ, SDUWLFLSDWHG� E. 
CKDW]LHOHSKWKHULRX - FRQVHUYDWRU, B. MDNULGLV & E. BDOWDNLV 
- VSHOHRORJLVWV, K. CKDW]RSRXORX, A. VDVLOHLDGRX & A. OX-
]RXQLV - MVF. JHRORJLVWV, O. KRXNRXVLRXUD & CK. GDUODRXQL 
- JHRORJLVWV, G. LD]DULGLV, R. PDSSD & CK. PHQQRV VWXGHQWV 
RI GHRORJ\, H. KDSVLGRX DUFKDHRORJLVW & F. LySH]-GRQ]iOHV 
- SDOHRQWRORJLVW. FURP WKH ERWWRP RI P\ KHDUW, I WKDQN WKHP 
DOO IRU WKHLU VHOÁHVV FRQWULEXWLRQ. 
TKH ÀUVW H[FDYDWLRQ ZDV FDUULHG RXW LQ JXO\ ����, DQG WKH 
KDOLQGLD MXQLFLSDOLW\ ÀQDQFHG LW. TKH QH[W H[FDYDWLRQV 
ZHUH FDUULHG RXW LQ ���1-���� �WKH UHVHDUFK LV VWLOO LQ SUR-
JUHVV) DQG WKH KDOLQGLD MXQLFLSDOLW\ DQG WKH TKHVVDORQLNL 
PUHIHFWXUH ÀQDQFHG WKHP. WH DUH JUDWHIXO WR WKH DXWKRULWLHV 
WKDW VXSSRUWHG WKLV UHVHDUFK. AOVR ZH GHHSO\ WKDQN MU. N. 
K\ULD]LGLV DQG G. GDNLV, WKH ORFDO KDELWDQWV RI KDODPRWy, IRU 
WKHLU VXEVWDQWLDO FROODERUDWLRQ DQG VXSSRUW, MU. N. BDFKDULGLV 
IRU KLV YDOXDEOH FRQWULEXWLRQ HLWKHU WR WKH UHVHDUFK, RU WR WKH 
H[KLELWLRQDO PDWHULDO DW MXVHXP RI KDODPRWy. WH DOVR WKDQN 
MU. A. DLJWVLV IRU KLV FRQWULEXWLRQ. TKH MXQLFLSDO MXVHXP 
RI NDWXUDO HLVWRU\ KDV EHHQ FUHDWHG LQ WKH SXEOLF EXLOGLQJ RI 

WKH IRUPHU KDODPRWy CRPPXQLW\ LQ ���1 DQG LV ZDV HVWDE-
OLVKHG LQ ����. TKH H[WHQVLRQDO SDOHRQWRORJLFDO H[FDYDWLRQV 
RI SFKRRO RI GHRORJ\, RI TKHVVDORQLNL AULVWRWOH UQLYHUVLW\ 
EURXJKW WR OLJKW PDWHULDO WKDW ZDV FRQVLVWHG WKH QXFOHDU RI 
WKLV H[KLELWLRQ. 
I ZRXOG OLNH WR GHGLFDWH WKLV VWXG\ WR GHDUHVW PURIHVVRU DU. 
GHUQRW RDEHGHU, H[SUHVVLQJ P\ VLQFHUHVW VHQWLPHQWV, KRQRU 
DQG JUDWLWXGH IRU WKH PRUH WKDQ 1� \HDUV RI FRRSHUDWLRQ DQG 
VXSSRUW. I YHU\ GHHSO\ WKDQN DU. DRULV NDJHO IRU KHU VXEVWDQ-
WLDO KHOS GXULQJ DOO WKHVH \HDUV DQG DOVR DU. GHUKDUG WLWKDOP 
IRU KLV DVVLVWDQFH. FLQDOO\ I WKDQN WKH AXVWULDQ WHDP IRU WKH 
IUXLWIXO FRRSHUDWLRQ LQ WKH LRXWUD AULGHDV EHDU-FDYH UHVHDUFK 
GXULQJ ODVW GHFDGH.

K� CKDW]RSRXOR� M\ ZDUPHVW WKDQNV WR P\ WHDFKHU, DVVLVW. 
PURI. DU. E. TVRXNDOD, IRU KHU VXSSRUW. AOVR I GHHSO\ WKDQN MU. 
G. GDNLV, WKH ORFDO KDELWDQW RI KDODPRWy DQG FROODERUDWRU RI 
RXU SDOHRQWRORJLFDO WHDP, IRU KLV KHOS GXULQJ RXU ÀHOGZRUN 
DQG ÀQGLQJ WKH VSHFLPHQ, KH JDYH XV WKH FKDQFH IRU IXUWKHU 
VWXG\. I ZRXOG OLNH WR VLQFHUHO\ WKDQN DOO WKH PHPEHUV RI WKH 
H[FDYDWLRQ WHDP RI DU. E. TVRXNDOD WKDW KHOSHG PH LQ WKH ÀHOG-
ZRUN DQG WKH VDPSOLQJ IRU IXUWKHU VWXG\ RQ PLFURPDPPDOV LQ 
M\JGRQLD EDVLQ. I DP GHHSO\ JUDWHIXO WR DU. K. KROLDGLPRX 
DQG MVF. K. VDVVLOLDGRX IRU HQOLJKWHQLQJ DGYLFH RQ PDWWHUV RI 
PDOHRQWRORJ\ DQG IRU SURYLGLQJ ZLWK WKH OLWHUDWXUH UHTXLUHG. I 
DOVR WKDQN IKY �SWDWH SFKRODUVKLS¶V FRXQGDWLRQ) IRU SURYLGLQJ 
JUDQWV GXULQJ P\ SRVW-JUDGXDWH VWXGLHV. FLQDOO\ I ZRXOG OLNH WR 
H[SUHVV P\ JUDWLWXGH DQG GHHS UHVSHFW WR PURIHVVRU DU. GHUQRW 
RDEHGHU IRU KLV FRQWULEXWLRQ WR P\ VWXGLHV RQ PLFURPDPPDOV, 
IURP P\ HDUO\ VWDJHV �VLQFH I ZDV D VWXGHQW), ZKHQ I ZDV HOD-
ERUDWLQJ P\ ZRUN IRU WKH GLSORPD DQG ODWHU P\ PDVWHU WKHVLV 
RQ PLFURPDPPDOV IURP LRXWUD AULGHDV EHDU-FDYH.
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PLATE 1

Pachycrocuta brevirostris �AYMARD, 18�6)

FLJ. 1. PDUW RI FUDQLXP ZLWK WKH PD[LOOD KLT ��1 ZLWK GCS, D� DQG P� ZLWK WKH WZR VHPL PDQGLEOHV ZLWK D�, P� 
�XQHUXSWHG), P�, M1 KLT �1�, VLQ. DQG KLT �1�, GH[. RI WKH VDPH LQGLYLGXDO DV LW LV H[KLELWHG LQ WKH MXVHXP 
RI KDODPRWy.

FLJ. �. TKH ULJKW PDQGLEOH KLT �1� LQ VLWX.

Hippopotamus amphibius antiquus DESMAREST, 18�� �  H. major CUVIER, 18��)

FLJ. �. RDGLXV HW XOQD KLT ��8, GH[., FUDQLRODWHUDO YLHZ

FLJ. �. HXPHUXV, UDGLXV HW XOQD LQ DQDWRPLFDO FRQQHFWLRQ, KLT 6�, GH[., PHGLRFDXGDO YLHZ

FLJ. �. MF�, KLT 6�, GH[., DQWHULRU YLHZ

FLJ. 6. MF�, KLT 1�1, VLQ., DQWHULRU YLHZ

FLJ. 7. MF�, KLT ��1, GH[., SRVWHULRU YLHZ

FLJ. 8. AVWUDJDOXV, KLT ���, GH[., DQWHULRU YLHZ

FLJ. �. AVWUDJDOXV, KLT 1�6, GH[., DQWHULRU YLHZ

Equus stenonis COCCHI, 1867

FLJ. 1�. MF�, KLT ��, VLQ., PK1, KLT 6�, PK�, KLT ��, PK�, KLT �7 LQ DQDWRPLFDO FRQQHFWLRQ

Bison �Eobison) VS.

FLJ. 11. MF ���, KLT ���, GH[., DQWHULRU YLHZ

Dama VS.

FLJ. 1�. MW ���, KLT ��6, FDXGDO YLHZ

FLJ. 1�. MW ���, KLT ���, VLQ., FDXGDO YLHZ

Cervus VS.

FLJ. 1�. MF ��� SUR[LPDO IUDJ., KAL 7, GH[., FDXGDO YLHZ

Premegaceros pliotarandoides �DE ALESSANDRI, 1���)

FLJ. 1�. MW ��� SUR[LPDO IUDJ., KLT ��8, GH[., FDXGDO YLHZ

FLJ. 16. MW ���, FHQWURWDUVDO LQ VLWX, KLT ��1, GH[., FDXGDO YLHZ

FLJ. 17. MW ��� SUR[LPDO IUDJ., KAL 16, GH[., FDXGDO YLHZ
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Premegaceros pliotarandoides �verticornis)� SNXOO ZLWK DQWOHUV, KAL 8�

FLJ. 1. CUDQLDO YLHZ

FLJ. �. LHIW YLHZ

FLJ. �.  RLJKW YLHZ

FLJ. �.  AQWHULRU YLHZ

FLJ. �.  PRVWHULRU YLHZ

FLJ. 6.  TKH VSHFLPHQ LQ VLWX LQ WKH JUH\ VHGLPHQWV RI KAL-VLWH, ZKHUH LW ZDV IRXQG LQ JXQH ����. 

Mammuthus �Archidiskodon) meridionalis

FLJ. 7. I� �TXVN), KAL ��

FLJ. 8. LRZHU PRODU, KAL 8�, ODELDO YLHZ

FLJ. �. LRZHU PRODU, KAL 8�, RFFOXVDO YLHZ
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Dicerorhinus etruscus �FALCONER, 18��)

FLJ. 1.  UOQD, KLT 117, GH[., PHGLDO YLHZ

FLJ. �.  UOQD, KLT 117, GH[., ODWHUDO YLHZ

FLJ. �.  P� KLT 1�� GH[., RFFOXVDO YLHZ

FLJ. �.  M1 KAL �� VLQ., RFFOXVDO YLHZ

Bison �Eobison) VS.� MDQGLEOH IUDJ. ZLWK P�-M�, KLT �18, VLQ.

FLJ. �.  LDELDO YLHZ

FLJ. 6.  OFFOXVDO YLHZ

Equus stenonis COCCHI, 1867� MDQGLEOH IUDJ. ZLWK I1-�, P�, P� VLQ., I�, I� GH[., KAL 1��

FLJ. 7.  OFFOXVDO YLHZ

FLJ. 8.  DHWDLO RI WKH SUHPRODUV

FI. Leptobos etruscus �FALCONER, 18��)� MDQGLEOH IUDJ. ZLWK D�-M�, KLT 17�, VLQ.

FLJ. �.  LDELDO YLHZ

FLJ. 1�.  CUDQLDO YLHZ

FLJ. 11.  TRRWK-URZ, RFFOXVDO YLHZ

Premegaceros pliotarandoides �DE ALESSANDRI, 1���)� MDQGLEOH IUDJ. ZLWK P�-M�, KLT �67, GH[.

FLJ. 1�.  LDELDO YLHZ

FLJ. 1�.  TRRWK-URZ, RFFOXVDO YLHZ

Dama VS.� MDQGLEOH IUDJ. ZLWK P�-M�, KLT 178, VLQ.

FLJ. 1�.  LDELDO YLHZ

FLJ. 1�.  TRRWK-URZ, RFFOXVDO YLHZ
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