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HE HYSTRICIDAE FROM THE PLEISTOCENE OF MACEDONIA (GREECE)

| J\D AREVIEW OF THE EUROPEAN REPRESENTATIVES OF THE FANILY

o K. Koliadimou® and G. D. Koufos*

ABSTRACT

Some Specimens of Hystricidae from the Pleistocene of the
donia basin | Macedonia, Greece) are studied. Their mor-
] features allow us to 1dentify these as Hystrix ma jor
1859 . The taxonomy of the European representatives of
genus Hystrix are discussed and the relevance of the wvarious
jes for the biostratigraphy of the Neogene 1S5 reviewed.

ZTYNOWH

Stnv Epyacia auth LEAETWUVTAL HEP LKA S&vTiLa  TNg  Gvw  yvadbou
gy pla  KITW yvadog Hystricidae anc 10 MAELOTOKALYG TNG AEKAVNG
ng MuySoviacg (Maredovial, Ta HopWo Aoy LK YAOAKTNE LOTLKA  Twy
VTLOY  kaBWg  kaL T oUuyxpLon Loug  WE  TO  YvwoTd uiikd Tou
oy EvulUc-Te TApTOFEvoUs Tng Evpwnng Eelyvouv. oTy avikouv 4To
Soc Hystrix major GERVAIS, 1859 . Entomg ylveta. wia npoanddera
nuat Lkhe TafLvounong Twy YUWATWY BEXPL TWoa SELYUATWY and TNy
QW WOk ato TE ACG EMNLXELQE LTOL n AavaokOon Lan Tng
TPWLATOY Paw LKNG eEAMAWONG Tou YEvVOUg OTO NEOYEVEG.

INTRODUCTION
One of the few well known Pleistocene localities of central

Macedonia (Greece) is the locality “"Gerakarou-1". GER (ZAMANIS et

1980. KOUFOS & MELENTIS. 16833 . The locality is situated 1in
‘the Mygdonis basin and near the village of Gerakarou, 35 km east
0f Thessaloniki (fig. 1).

AIOMH KOALAAHMOY & TEQPrIOZ A. KOYPOZ. Ta Hystricidae ané To
_5aEthOKGLvO tne Maxedoviag (EAAGBa)  kau Hua avaoxkontan  Twy
VT Lnpoownwy TNG GLkOYEVELag oTnv Eupwnn.

glrlﬁtotle University of Thessaloniki. Department of Geology and
YSical Geography. 540 06 THESSALONIKI. Greece.
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consisting of dravels, =sands.

_The Mygdonian Group.
These sediments are of

and alluvial deposits.
I-':lejstr_»ce-nh—l-h:wlr.n:(:!ma age

ation (KOUFOS et al
gdonlan Group sometimes

renyadonian droup are loose reddish sands which are
sith grey marls and massive, tuffaceous.
transitional zone between the two groups has
platancchorl Formation (KOUFOS et al.. 1989)

been

concentrations of Dbones of

some

:gerakarou Formation, are
‘gpecies mixed together. In

gome tarsals or carpals.

The first collection from Gerakarou was PooOr
tions in GER yielded a rich material,
descriptions and ydentifications (Tab. 13,

Later

TAXONOMY
Order Rodentia BOWDICH, 1821.
Super family Hystricoidea GILL, 1B72.
Family Hystricidae BURNETT. 1830.
Genus Hystraix LINNE., 1758.
Hystrisx major GERVAIS, 1859,

1859 Hystrix major GERVAIS.

1898 Hystrix etrusca BOSCO.

1910 Hystrix major HARLE.

1972 Hystrax of . major CHALINE.
1487 Hystrax major AGUSTI et al.

Synionyins

Locality : “"Gerakarou-1". (GER). Macedonia. Greece.
has . Late Villafranchian (Biharian)
Material Left mandibular fraoment wath 1-M/2,

right upper incisor. GER-171; raight P4/,

complicated synolinid I:
af the cheek teeth; slender cheek teeth.

DESCRIPTION
L. Upper chesk teeth.

jndlvidua]
12/ Strongly curved with
enhame | covers the

triangular transverse

- TuApa MewAoyiag. A.M.O.

e red—beds of the Fremygdonian Group were named Gerakarou
1989), The transition from Premygdonian to
iz sudden with a conglomerate at the
ge and sometimes gradual. The red—beds of the upper part of the
alternating
white limestones. The

left P4/, GER-173; left M3/ .GER-174; right
~ER-175
Diagnoas.s: Slightly smaller than H. primigenia:

The studied upper cheek teeth possibly belong to  the
because the dimensions and stage of wear are similar.
gection,
anterior surface of the tooth and 1t 1

s1lte
middle

For—

named

The fossiliferous
peds of the Gerakarou locality. situated 1n the upper part of the

Various

! cases articulated bones were
found £.9. metapodials with the first phalanx or metapodials with

excava-—

which allows more accurate

GER-170
GER-172

M3/

rounded occlusal surface

game

The

=1
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continued ag far as the middle Bf the buccal surface. This
development i1s .characteristic forsalleHystricidae. The sha
dimensions of the specimen are given in fig. 2

Fig. 2. Hystrix major. Gerakarou-1 (GER). right upper incis
GER-171: a. buccal and b. lingual view.
Zx. 2. Hystrix major, Iepaxapou-1 (GER). Befidc davw KOMThpt
GER-171, a. eBwTepixkh Kal B. ECWTEPLKH oyn. "2

For the description of the cheek teeth the nomencl

given by AGUSTI et al. (1987, p.100, fig. 3) is used, |

P4/ :High—-crowned and curved buccally with suboval occlu
surface. The tooth is divided intc two lobes,. the anterior
the posterior one, by two sinuses. The lingual sinus is str
than the labial one and extends from the occlusal surface to
root. The buccal sinus is less developed and disappears at &
11.5 mm from the root. The anterior lobe has a rounded ant
border. The narrow mesio-buccal sinus extends as far as the r
The syncline I, situated in the anterior lobe, 1is divided
two islets, an elongated buccal one and a rounded one in the
ter of the lobe. 1In GER-173 the syncline I is clearly conne
with the narrow mesio-buccal sinus of the anterior lobe (fig.
As wear progresses the syncline I is becoming an enamel i
The syncline Il corresponds to the main lingual sinus. [t
still open in GER-173., while it is in touch with the enamel
der in GER-172 (fig. 3}). It is elongated and narrow reaching
middle of the tooth's breadth. The syncline 111 consists of
unequal islets. The longer one is situated lingually. Its
gitudinal axis is more or less parallel to the lingual e
border of the posterior lobe and to the sinus. The other isl
crescent shaped and about parallel to the syncline 11.
syncline IV is oval-shaped and it is situated in the distob
corner of the tooth. 3

M3/ :High-crowned and curved buccally with triangular ¢
clusal surface. The division of the tooth in twoc lobes is not

Wneiakn B|[3A|09'

Fig 3. Hystrix major, Gerakarou—1 (GER), a. raght P4/, GER-

b P4/, GER-173; occlusal view. .
172ﬁxb‘3%e£§strix major, Tepaxapou-1 (GER), a. Betudg P4/, GER
172, B. ap.otepds P4/, GER-173, pacnTikh oymn.

clear The buccal sinus has completely dlssapeérediﬂb:h;;evzgi
llnguai one is well developed (fig. 4}. The agtgr:g:stal G,
11. The posterior one is larger w;th rounded i
The cline I, situated in the anterior lobe., is crescent =&
EEEGEEEI?S, !n-GER—1?4. which 13 more worn, the syncline 1 is

Fig. 4. Hystrix major, Gerakarou-l (GER), a. right M3/, GER-

: M3/. GER-174; occlusal view. -
175ix?-4¥e;§strix major. Tepakapou-l (GER)., a. Bef.dég M3/, GER
175, B. apLotep6g M3, GER-174, paontikh Swn.

" - TuAua Mlewhoyiag. A.M.O.

457



P o

AavEded "t twd E [ Tiptdcal islets. 'The synclire 11 is elon
nerrew ond parall@l te the syncline I. situated between t
cHT apame I"boFdEr and the lingual sinus. The syncline I
divided into two 1slets. whese longitudinal axes form an a¢
angle “| Therarger ofie af | thade | two islets 1s parallel to
longe¥ "than Syncline 11. [n GER-175 it is 40 touch with t'h
callename] border. The smaller islet is situated in the POSt,
lobe” Dits longer axis ws.parallel to the lingual enamel bord
LHE Tooth. ““The synline IV 18 a rounded small enamel ig]
situated in the disto-lingual part of the tooth.

2. Mandible.

The mandible belongs to an adult individual. The ram
high under the cheek teeth but becomes gradually shal lowe
front of the premolar. The height of the ramus below the che
teeth fluctuates from 26 to 27 mm. The single mental foramen
situated in front of P/4. The masseteric fossa is quite str
and its anterior border is Situated below the labial sinus
M/1.

The incisor is directed anteriorly and buccaly. The ine
traverses all the inferior part of the mandibular ramus and
below the M/3. The occlusal length of the tooth row P/4 — M/2
33,2 mm. The occlusal surface of the tooth row declines from
to M/Z because of attrition. The longitudinal axis of the t
row forms an angle of about 15- with the incisor. L

F/4 : The occlusal surface 18 parallelogram shaped
rounded corners. The main sinus is deep and extends from the
clusal surface to the root across the buccal border of the t
Another sinus with the same vharacters, but less deep is situ
lingually. This is the equivalent of the synclinid 111 (fig.
These two sinuses divide the tooth into two lobes. the anteris
and the posterior one. The anterior lobe, longer and narro
than the posterior one, contains the synclinids 1 and 1. [ts
terior border 1s rounded with a very shallow mesio—buccal sin
The synclinid [ is quite complicated and becomes divided into
or three 1slets as the attrition progresses. The synclini
consists of three, more or less oval 1slets which are in ¢t
with each other. The longer axis 1is crescent shaped.

synclinid 11 is separated from the lingual sinus. It is
simple. elongated enamel islet, reaching to the middle of
tooth's breadth. Its longer axas 18 at right-angles to
taoth's length. The synclinid 1V, an elongated and quite comp.
cated enamel 1slet, is parallel to the distal border of
tooll, |t i the only synclinid that Situated in the poste
lobe

M/ 1 : The occlusal surtface is rectangular and slightly wi

than that of the P/4. |ts corners are rounded, specially buccal
On the occlusal surface the buccal sinus 1s closed and forms
oval enamel islet which is Situated in the posterior lobe (F
5). The buccal and lingual sinuses are well defined 1n the
responding walls of the tooth The synclinid T 1s wvery compl
cated. It consists of a pair of small, rounded ename)] isle
situated in the mesio-lingual corner of the tooth and of

458

Fig. 5. Hystrix major, Gerakarou-1 (GER), mandible
a. llﬁgual, b. buccal and ¢©. occlusal view.

Zx. 5. Hystrix major,

. eawtepLkh ., B.

" - Tuua Mlewhoyiag. A.M.O.

EEWTEPLKN KaL ¥.

lepakapov—1 (GER), xdtw yvadoq,

HAoNT LK oyn.

GER-170;

GER-170.
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Tab.2. Dimensions of the lower cheek teeth of
Miv.2. ALaOTAOELG Twv BoOVILWY TNG KATw yvabou
avivnpoownwy Tou Hystrix.
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Metphoeig and guwtoypapleg.

Tab. 3. Dimensions of the upper cheek teeth of fossil Hystrix
Miv. 3. ALQOTACELE TwWV BOVTLWV TNG avw yvabou Twv anoALBupévwy

v PR ST PAsKRY, A fipHystrix.
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b BEshaped! ofiel Afigl 8 Thase| three islets are situated
} cleS8 ke edeh)other. THe, gyncl 1nidy il Eonsists of two islet O #. magon
hovery EmaTl and rounded. situated betwesn the syneclinid 0 e AtTs
L the S=shaped, islet of the synclinid. I. the ather elongate i | m3 W“:“‘ﬁﬁ%
[1ts longituddnidll €15 Fdraiiel Lo%he buccal sfinus. The syne 2 & R o
[I1%is alsg elongated and parrow. It is situsted near to the il syt
gual ériamel bordew andfitfle in touch witht. | The synclini i B K. ctausca  BOSCO
1S .less.complicatedutham #d the other lower ‘cheek teeth. Its A o s
gitudinal 1 1S 1n part parallel to the distal enamel bo A 10 &  poilEng
‘and 3 lel with the Iingual enamel border (fig, “se, vallier (195¢)
Thus it has a triangular shape. & 1 ® Ll ¥ v s B
M/2 : The occlusal surface 18 rectangular with rounded ¢ Ah-m?wm“:;;]
ners. Its pattern is clearly divided inte two lobes. The ante E %0 Aufijﬁﬁu
lobe is bigger and more robust than the FOSterior ocne, bein i " N Tltmater ampt
of the tooth's length. The buccal sinus 1s deep and dir 2 12 a A 11587)
backwards, while the lingual one, corresponding to the synel: ? £ ‘Jﬁx?”‘ﬂﬂb
ITI. is more or less transverse (fig, 5). The synclinid 1 ig 5 i = AR paiacael JELEMS
Plicated and divided in three sub-oval enamel islats, situated § a 2
the mesio-lingual corner of the occlusal surface. Two of the i T & a O 4en
lets are of equal size, while the third one is smaller, 8 " ‘4 *
synclinid 11 consists of two lslets, exactly as in the M/1. Oceluss) lengtn (m) | . _J
smaller islet 1s situated between synclinid T and [IT and Dechusal Tenqch (mm) T — ' R I
biggest one. crescent shaped, 1s paralle] to the buccal sin 18 1%
The synclinid 117, corresponds  to the lingual sinus,
synclinid 1V is elongated and quite wide . @z
. Ml
DISCUSSION ! =
A number of hystricids were described from Neogen > 1 <
Quaternary of Eurcpe under various specific names. A lower r 1 o A i oA
cisor from Pikermi was first described under the name Lamp _ w0l § AD P4E B
Primigenius (WAGNER, 1848). Jlatrer two isclated cheek teath <4k o - & 5 ‘.EE.‘_\
described under the name Castor atticus (ROTH & WAGNER. 1854) A o § s 43
farther a mandible with the morpholagical features of both a .g ] 18 i 5
mentioned specimens was described under the  name  Hys 5 2 = 2 {3
Primigenia (GAUDRY & LARTET, 1859). Later on WAGNER (1857) . 13 = E F
cepted the last name. GAUDRY's paper (1B62~67, p. 122. pl. XV 5 8 46 a
fig. 1-4), does not fully describe the taoth collection howe: 3 1 __J
the following observations can be made from his i1llustrations ar i AT Ve g | Dectusaliengly femy
how they differ from material studied in this paper: Occlusal Tangth (mm) PR Bl — T i 10 i 3
-the GER material shows a more rounded tendency in the T T T 10 ®
ners of the occlusal surface of the cheek teeth

10 13
-the synclinid 1 of GER material

enamel pattern.

—the studied cheek teeth exhibit an elongated aspect r
of the occlusal surface 1n respect rto GAUDRY's material wh
maintaining the same tooth height (tab. 2. fig. &)

A mandible from the Turolian locality of Halmyropo
(southern Greece) was described as H. Primigenia by MELE
(1967). These teeth show the same differences from Lhe Geraka
as those for the Pikermi material, referred above.
Recently some mandibular fragments and 1salated cheek tee
from the late Miccene of Kalimanci loacality 1n Boulgaria have

has a more complicats

dth for
1 1 length/occlusal brea

i Scatter diagram occlusa : b
theFlaépeS. and lower cheek teeth of Hystrix from va
localétiess Zﬁzxputumo & vy pappa phkoug/n Adtoug taq tg?:tngg
éntwaszaq %mv BOVT LWV TNG 4avw kaL K&atw yvddou Tou ys

5 Lapopeg ancALBuwpatopopes BégeLg.

Wneiokn B G" - TuApa Mewhoyiag. A.MN.O.
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R.1. M3 GER H. primigenia
] ®
i
- an X Ja T :
20 90 : 100 ‘ 7
H. nedossa
GER
R.1.pd - H. etrusca
H. _ .
WEJD‘ . H. p&&r&gen&a
1 I I i) T T
80 90 100 110
GER -
[
H usca
R.I.Mz H. mafon
H. paiqigznxa
T = I '
8 ' 30 ‘ 10D
GER
L ]
R.1.M L H; g
1My
H. Pniqigenia
r ] 1
1 T T
E 90 100
H. yeacssa GER
L4 ® H. etrusca
R.I.p4 H. mason ®
H. prundigenda
T T T - | T
e 80 100

Fig. 7. Robusticity 1ndex

species of Hystrix
Zy. 7.
Tou Hystrix.

LELKING EVpWOTLOG ¥La TG paconTikd 84viia & Lapdpwy

for the cheek teeth of vari

peen described as H. primigenia (SEN et al., 1987). These
gpec1mens represent a larger stage of wear than our material ex—
cept one mandibular fragment (SEN et al., 1987, fig, 3a). Thus it
jg not easy to compare the morphology and dimensicons of the
gamples. Nevertheless the higher robusticity index of the Bul-
gari1an material distinguishes it from the Gerakarou one (tab. 2,
fig 61.

DEPERET (1890) described scme mandibular fragments and iso-
jated teeth from the Pliocene locality of Roussillon under the
name H. _primigenia. This material shows the same differences from
the Gerakarou ane as those of Pikermi material.

Some material of H. primigenia 18 alsoc known from the late
pliccene localities of Layna and Villaroya (AGUSTI et al., 1987) .
The l#s8 rounded tendency i1n the corners of the occlusal surface
of these teeth as well as their high robusticity indices distin-
guish these clearly from the GER material (tab. 2).

A mandibular piece with P/4 from the locality of Perrier was
described under the name H. refossa (GERVAIS, 1848-52, Pl.
XLI11, fig. 11}. The differences between this p/4 and GER
material are not gignificant. Later a maxilla and an isclated up-
per incisor from 5t. Vallier were described as H. refossa (VIRET.
1954. pl. 16, fig.4-6). No differences between the i1ncisors from
gt. Vallier and GER could be observed. The P4/ from St. Vallier
ig morphologically very similar to our material. The M3/ from S5t.
Vallier 1s unworn and a comparison of the enamel pattern with the
specimens from GER 15 difficult. The 5t. Vallier teeth exhibit
also a more elongated aspect ratio of the crown area 1n respect
to H. primigenia.

After some years GERVAIS (1839) described from the Quater—
nary deposits of Ratoneau (France) an isolated upper incisar,
which was larger than that of Perrier. He supposed that it repre-
sents a larger species than H. refogsa and he erected the new
species H. major. Later another upper incisor from the Quaternary
of Montejeau (France) was identified as H. majer (HARLE, 1910) .
Both incisors are similar to that from Gerakarou espesially that
from Montejeau.

Recently abundant material, from the early Pleistocene of
Venta Micena (Spain), was described as H. major (AGUSTI et al.,
1987). The detailed description of the Venta Micena material al-
lows a comparison with our material. The GER teeth have similar
morphological features of the enamel pattern with the Venta
Micena material; especially the complicated pattern of the

. synclinid 1 is similar in both samples. The robusticity indices

of the cheek teeth for both samples are similar and smaller than
those for H. primigenia (tab. 2, fig. 6). These morphological and
metrical similarities of the Gerakarou and Venta Micena material
show that they represent the same species.

ROSCO (1898) described the species H. etrusca from the Vil-
lafranchian of Valdarno (Italy}. The Valdarno material differs
from H_primigenia in having more slender teeth and a smaller M/3
{fig. 6). These do not seem to be significant differences between
H. etrusca and _H. major . H. refossa seems to have dif-

- TuAua Mlewhoyiag. A.MN.O.



Tab

©n -
T Vi Lt .
i | : —
w e | = @ : ferent crown morplilogy than H. etrusca but this may be due to
i - =T % 4 the different stage of wear. This was possibly the reason for
o2 z4a ~ = - BOSCO to consider 1he Valdarno material as a new species, Thus H.
ELNE == ] ! " etrusca is synonynmized with H_ major.
=~y w S 2 ™ w d CHALINE (1972) described some hystricid gpecimens from Val-
o M-a _\Z-_. St - i lonet (France) as H. cf. major because he considered these to be
s L o 3 jarger than H. refossa from St. Vallier. The Vallonet materials
: = = has @ crown morphology and robusticity indices very similar to
T o . the GER specimens and thus we congider this belenging to H.
5 = : Qajor.
2 = = The compariscn of the GER material indicates that the
[ = 3 studied Hystrix is different from H. primigenia and closer to H.
“ x maor -
z | % A 4
. Zxliv | v - TAXONOMY AND BIOSTRATIGRAPHY OF HYSTRIX
L= Upper Valdarno 2 The comparisons of the known Neogene—-Quaternary material of
w == T atrix from Europe indicate the presence of two species: H.
L St: Vallijer .Erimigenia and H. major; the main characters of these are given
= “ =16 Villaroya in Tab. 4. The presence of a third species, H. refossa, 1is also
o Etouaires referred but the few known specimens (an isplated P4/ from Per—
bt & rier and a left maxilla with P4/-M3/ from Sst. Vallier) and the
= = absence of a good sample of upper cheek teeth from GER, cannot
o & 15 ia - allow us to consider this as a separated species or as a synonym
_ 5 yna _ to H. major. Nevertheless a more rich collection from the Neogene
o - erpignan ; and Quaternary of Europe will allow us to have a better knowledge
= . about the species number, the morphology and the wvariation of the
— < ; dimensions of Hystrix.
v tud
i
z 14 7 CHARACTERS Hystrix primigenia Hystrix major
5.5 a - (WAGNER, 1848} (GERVAIS, 1859)
w : Size Large Med ium
= 13 Samos Qg ? »
Lt = Dytiko - 3 N Occlusal surface More or less quandrangular With rounded
= N shaped with acute corners corners
o —
— P P : Synclinid 1 Simple Complicated
= - | 1d
=) 12 Pikermi Robusticity of Robust Slender
Kalimanc) the teeth
z & Halmyropotamos 7
5 — Alifakas 7 . . ) ) _ - .
o . 11 Tab. 4._ Morphological characters distinguishing H. primigenia
. 1 from H. major.
Samos Q1-4 ? I Tuv ~ 4 Dudkpion Twv H. primigenia wauv H. major WHe Baom
OpLOpEVa popWo Aoy LKA YAPAKTNE LOTLKE Toug.
The stratigraphically oldest species is H. primigenia and
5. Stratigraphic distributicn of Hystr . the type material comes from Pikermi. The same species is also
Quaternary of Eurcpe REHTL R Hystrix in  Neodél Known from Samos (SOLOUNIAS, 1981) as well as from Halmyropotamos
5 ZTpwpatoypapLkh  eEANAwIT  Tou  gevouc  Hystrix

Miv.

Neoyevég-TeTapToyevesg Tng Eupwnnd
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(MELENTIS =1 9679 "and /A 19Faxa8 (MERENTTS | land SCHNEIDER,
The- genue 13§ la¥eo/ found 1n the lofality |'Dytiko-3" {
ofuthe AxTos valley Which™has besn referred to as Hystrix
(BON1S et al.., 1986). The species is known from

Porc-Epic fossile dans les
Q 1 (18591 : Sur une espece de s =y
‘Qhéiécies ogsseu=es de l'ile Ratoneau, pres Marseille C.R
Ac. Sc. Paris. t. XLIX, 511.

. ] e
Yugos ARLE E. (1910): Porc-epic Quaternaire 2221 9";;:;2:. 3&
Poland /JFrarce; Spdin: Bulgarim rand Asia Minor (SEN et a) 2 Montrejeau (Haute—-Garonne) —Bull. Soc. .
19870 % "The" 4g8 "of 'al1 these |faunas seems te be Turoli gerie., tome X. 740-744. f Gazella borbonica
or Rugcidian. The Samos material comes from old collections KOUFOS. D. G. (19Bfa): The_ presence of ;ihian Villanyani b
bears 'no .locality indicafions. Thus it is impossible to ga 3 (Mammalia, Bovidae) in the Villafranc
comes “from the older level

(early Turoclian) or from the
one (late Turelian). The younger records of H. primi
those from Perpignan (DEPERET. 1890}, Layna and Vil laroya ii in the Vil-
et al.. 1987) indicating a Ruscinian age. Thus H._ primige KOUFOS. D. G.(1986b): The presence °fd§9§~§%%%§§§%)f —Palaont .
a stratigraphical range from the late Miocene to Pliocene, ' lafranchian (Villanyian) of Macedenia

The species H. major was first described from the Quaterr 2., 60. 3/4, 341-351, Stuttgart. from the Villafranchian
of France (GERVAIS, 1859; HARLE, 1910). Later it was found ij 05, D. G. — MELENTIS, K. J.: New data dr o ‘Greecel —-Proc.
late Villafranchian of Italy (BOSCO, 1898) and recently i mammal locality of Gerakarou (Macedonia.
Biharian (late Villafranchian) of Spain (AGUSTI] et al., 198 Akad. Athens. tom. 58, Athens. L1ADIMOU K. (1989}): A new
The fauna of Gerakarou, from which the material studied cor ) 05, D. 6. -SYRIDES, G. and KO : (

: i Greece) . Con-
indicates a late Villafranchian (Biharian) age (KOUFOS & Pleistocene mammal locality from Macedonia (
TIS, 1983; KOUFOS5 et al., 1988). Thus H.

Macedonia (Greece) and its significance to thelsg;iti;;aphé?
distribution of the species. —N., Jb. Geol. Pala : wis
9, 541-554, Stuttgart.

major is tribution to the study of Ui11afra?ché:21(Véééanéizlc;?
Pliocene—Early Fleistocene species. Central Macedonia. -P;gg- 4th Cong. Bull. '
c.2, 113-124. ens. _ ; _
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PLATE - 1

Fig. 1. Hystrix major, “Gerakarou-1", Macedonia, Gre:
Left mandibular ramus with I and P/4 — M/2. GER-170;
a, buccal b.lingual and c. occlusal view.

Fig. 2. Hystrix major. "Gerakarou-1", Macedonia, Greece;
a. Upper incisor. GER-171; lingual wview.
b. Upper fourth premolar, GER-172, GER-173: lateral view.
c. Upper third molar, GER-174, GER-175; lateral view.
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