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Abstract: The hipparions, stored in the Palacontological Museum of Mytilinii, Sa-
mos, are studied. The material is coming from the Andrianos or Stefanidis ravine
which s possibly the same to Q, of Brown. Four hipparions are recognized: the
known species H. proboscideum and H. dietrichi and two different forms Hippa-
rion sp. I and Hipparion sp. II. The first is characterized by short muzsle and long
toothseries as in H. proboscideum, while Hipparion sp. II has long muzzle and
short tootheries. The bones have been distinguished into two groups. The firsi with
short and robust bones is refered to as H. cf. proboscidenm and the other with long
and slender bones as H. cf. dietrichi. The age of the locality and feuna is Lower
Turolian, older than Pikermi.

INTRODUCTION

Samos hipparions are known from the beggining of this century
and they have been discussed a lot. Different generic (Hemihipparion,
Meryehippus) and specific names have been proposed for them and
many people have been worked on them. They are of great interest
because they include forms, different than the eurasiatic omes. All the
studies till now were made on the material coming from the old execa-
vations. The old material is without locality indications except of Bro-
wn's collection, stored in the American Museumn of Natural History
(BROWN, 1927). Thus there are problemns coming from the mixing
of the material and the opinions about the age of the deposits differ
a lot. Seven mammalian localities (Q,_g, Qx) are refered by Brown,
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situated northeastern of the village Mytilinii. The hipparions and
aardwarks of Qs are more evolved and younger than those of the other
localities (SONDAAR, 1971). The study of Prostrepsiceros gave the
same results (GENTRY, 1971). The other opinion i8 that all the lo-
calities have the same age and the sediments were deposited in a pe-
riod of 0.5my; the differences in the material are due to the ecological
conditions and sampling and not to time (SOLOUNIAS, 1981).

In the present article the collection of the Palacontological Mu-
seun of Mytilinii (PMMS) will be studied. The collection is coming
from the «Andrianos or Stefanidis ravine» which is possibly the same
to Qi of Brown. For informations about the locality and the deposits
see KOUFOS-MELENTIS (1982). The studied material was collected
from one well known locality and so it i3 not mixed with other
material.

Thus it is interesting because it can be compared itself and with
the material from the other localities as well as to be distinguished into
species.

Methods: All measurements are in mim; estimated values into bra-
ckets; toothseries length at alveolar level. The measutements system
is that proposed by EISENMANN and others but it is still unpublished.

DAP = anteroposterior diameter

DT = transverse diameter

AMNH = American Museum of Natural History
PMMS = Palaeontological Museum of Mytilinii, Samaos,

n. =number of the measured specimens; x = mean value; min.
= minimum obgerved wvalue; max. = maximum observed value; s =
standard deviation.

Acknowledgements: Dr. G. Koufos thanks very much Dr. V. Ei-
gsenmann for giving him the measurements of Samos hipparion skulls,
stored in the AMNH and the informations about the system of mea-
surements,

PALAEONTOLOGY

Order: Perissodactyla OWEN, 1848
Family: Equidae GRAY, 1821
Genus: Hipparion CHRISTOL, 1832

Hipparion dietrichi (WEHRLI, 1941)
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Material: Part of the skull with associated mandible, PMMS-6; right
and left p2-m® toothseries of the same individual, PMMS-
22,22a; maxilla with both dp2-dp4 toothseries, PMMS-19;
part of the right mandible with ps-ms, PMMS-37; part of
the right mandible with ps-ms, PMMS-42; part of the left
maudible with ps-mi, PMMS-43.

Locality: «Stefanidis or Andrianos ravine», Mytilinii, Samos.

Measurements: 1. PMMS-6. (see Tab. 1, 2)
2. PMMS-22, 22a.

right left
Length  p2-m? 137.1 137.4
» pZ-pt 72.4 72.0
» m!-m3 65.7 65.4
3. PMMS-19
Length  dp2?-dp* 92.3 92.8

4. PMMS-37. Length ml-m3 =66.5
5. PMMS-42, 43. (see Tab. 2).

Deseription:
1. Skull

The studied skull (PMMS-6) is in connection with the mandible
(PL. T) and it is difficult to distinguish these. A great part of the skul
is broken. The preorbital fossa is single, and elliptical; its posterior
border is well, while the anterior one is slightly, defined. It is situated
far from the orbit and its posterior end is above m2 The orbit is bro-
ken but from its remaining parts seems to be rounded. Crista facialis
ends above the anterior border of m!. The only two dimensions of the
gkull, we have, are the length m!-m?® and the distance orbit-preorbital
fossa. Using these two in a diagram (Fig. 2) the skull PMMS-6 fits
with H. dietrichi and it is near the type skull. The long distance
orbit-preorbital fossa is characteristic for H. dietrichi (SONDAAR,
1971). This distance variates between 42-49 for H. dtetrichi of Qi-2
and it is 39,5 for the type skull; for H. matthews is 17-32 and for the
type skull of H. proboscideum is 19,5 (data after SONDAAR, 1971).
Thus PMMS -6 in this feature is more close to H. dietrichi.
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2. Mandible

The mandible associated to the skull is broken anteriorly but it
seems to have short muzzle comparatively to H. proboscideum. The
height of the horizontal ramus is large. The toothseries length is mode-
rate and the molar series is long compared to that of the premolars.
The index Length molar series [ Length premolars series x 100 is 95
for PMMS-6 and for H. dietrichi of Q1 89-97 (mean 93.5) (data after
SONDAAR, 1971).

3. Upper cheek teeth

Fossettes free and closed; the prefossete of p? iz opea disto-lin-
gually; enamel plication simple to moderate (11-18 plis); protocone
oval in the premolars and elliptical-elongated in the molars, always free
from the protoloph; pli caballin simple and small; hypocone elliptical
and angular posteriorly with only a deep distal hypoponal groove.

4, Lower cheek teeth

pz with moderate anterostyle, smaller than that of the large hip-
parions of Q1; protostylid average and in the very worn teeth (PMMS-
37) there is a secondary one connected to the main; metaconid elli-
ptical or rounded; metastylid triangular; entoconid rounded; flexid's
enamel simple; vestibular groove narrow and deep especially in the
molars in which touches the lingual one; lingual groove is shallow and
open.

5. Upper milk teeth

Elongated with closed and free fossettes; high enamel plication
especially in the prefossettes; protocone elliptical with a small spot
anteriorly and free from the protoloph; pli caballin double-triple; hy-
pocone narrow and angular posteriorly with deep and narrow distal
and shallow lingual hypoconal groove.

Hipparion proboscidenm STUDER, 1911

Material: Right maxilla with p2-m3, PMMS-26; maxilla with both p2-
m! toothseries, PMMS-25; part of the left maxilla with p2-
m!, PMMS-40%; part of the left maxilla with p3-m32, PMMS-
4); part of the left maxilla with m!-m3, PMMS-39; man-
dible PMMS-2; mandible, PMMS-5; mandible PMMS-12; part
of the right mandible with psz-m;, PMMS-35.
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Locality: «Stefanidis or Andrianos ravine», Mytilinii, Samos.

Measurements: 1. PMMS-26. Length p2-m?==155.4 p2-pt=88.5 m!-ms

=70.0
2. PMMS.-25,
right left
Length p2-pt 92.0 921
3. PMMS-40a. Length p2-pt =90.0
4. PMMS-40. Length p3-p* =54.0, m'-m? =45.0
5. PMMS-39. Length m!-m3=70.0
6. PMMS-2, 5, 12. (see Tab. 2).
7. PMMS-35. Length pa-pa =85.8
Description
1. Mandible

The mandible is large and with high horizontal branches. The
muzzle is long, longer than that of H. dietrichi. The length of the to-
otheries is large. The index Length of diastema ps-is/Length ps-pax100
(we used the length ps-ps because it is available to be measured for
both the mandibles) is 143 for PMMS-2 and 133 for PMMS-5 versus
90-129 (mean 113) for H. dietrichi of Qi (data after SONDAAR,
1971). The toothseries length of the mandible PMMS-12 are into the
range of variations for H. proboscideum. Thus we can consider that
it is closed to this species and it is determined to as H. ef. probo-
scideum, because there is another large hipparion similar to H. pro-
boscideumn but with short muzzle (Hipparion sp. I).

2, Upper cheek teeth

All the studied specimens are parts of maxilla and no skull is a-
vailable, They are determined to as H. cf. proboscideum for the a-
bove mentioned reason. Their toothseries length and morphology is
similar to H. proboscideum.

p? with long anterostyle and connected fossettes; fossettes closed
and free except for the p? of PMMS-25 and 40a in which prefossette
is open distolingually; high enamel plication in the fossette’s border;
protocone elliptical, rounded and free from the protoloph; pli cabal-
lin simple-double; hypocone elliptical with a shallow distal hypoconal
groove; lingual hypoconal groove only in m?.
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3. Lower cheek teeth

pa elongated; well developed protostylid with a secondary omne in
the worn teeth; metaconid elliptical or rounded; metastylid and en-
toconid elliptical; flexid’s enamel is crenulated; vestibular groove nar-
now and deep especially in the molars; ptychostylid present; lingual
groove open, shallow in the premolars and deep in the molars.

Hipparion sp. I
Material: Mandible with pa-mi dex and ps-ps sin, PMMS-18.
Locality: «Stefanidis or Andrianos ravine», Mytilinii, Samos.

Measurements: 1. PMMS-18, (see Tab. 2).

Description
1. Mandible

The mandible PMMS-18 belongs to a large hipparion (length pe-
pa=81.8) like H. proboscideum. It differs from this species in the
short muzzle. The muzzle is shorter than that of H. dietrichi. The
index Length of diastema pe-is / Length pe-pax 100 is 75, very small
compared to those of H. proboscideum (133-143) and H. dietrichs,
(90-129). The muzzle seems to be similar in dimensions to that of
H. maithewi from Qs In absolute values iz similar to that of the
type and of the specimens A, B.S and C.S of H. matthews (SON-
DAAR, 1971). Consequntly PMMS-18 must be a large hipparion form
different than the typical I. proboscidenm.

2. Lower cheek teeth

The dimensions and the morphology of the teeth are similar to
H. proboscideum, as they have been previously described.

Hipparion sp. II

Matcrial: Skull of an adult individual with both toothesries, PMMS-
-9; part of the left maxilla with p3-m2, PMMS-36; part of
the right maxilla with m2-m3, PMMS-44; mandible with
only the left horizontal branch, PMMS-27.

Locality: «Stefanidis or Andrianos ravinen, Mytilinii, Samos.
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Measurements: 1. PMMS-9. (see Tab. 1).
2. PMMS-36. Length p3-p* =37.0, m!-m?=36.8
3. PMMS-44. Length m?-m? = 39.4
4, PMMS-27 (see Tab. 2).

Deseription:
1. Skull

The studied skull (PL. II, IIT} helongs to an aged individual with,
very worn teeth. The nasal notch and the braincase are broken.
Crista facialis ends above the middle of m! and its distance from the
alveolus of m? is 45.5 mm. The orbit is broken posteriorly but it
seems to be rounded. The preorbital fossa is moderately developed,
and situated near the orbit. The toothseries dimensions seem to
be similar to those of H. matthews. But the muzzle is elongated
and it is like /1. proboscideum. The index Length of diastema p2-i%/
Length p?-m3 x 100 is 83.5 for PMMS-9 versus 68-74 for H. matthewi
of Qs, 53-71 for H. dietrichi and 75-85 for . proboscideum (data
after SONDAAR, 1971). On the other hand the teeth morphology and
their dimensions at the occlusal surface are close to H. matthews, while
the small distance orbit-preorbital fossa fits with that of H. probosci-
deum. Thus this skull represents a form different than the known
species of Samos hipparions.

2. Mandible

PMMS-27 is the symphysial portion and the left horizontal branch
of a mandible (Pl IV, Fig. 3). The height of the branch as well as the
toothseries length are similar to H. matthews. Although the long snout
differentiates this mandible from H. matthew:. In this aspect it is si-
milar to . proboscideum. The index Length of diastema ps-is/Length
p2-ps x 100 is 147, for PMMS-27 versus 133-143 for H. proboscideum,
97129 for H. matthewi and 90-130 for H. dietrichi (data alter
SONDAAR, 1971). Consequently this mandible has both the characters
of H. matthewi and H. proboscideum.

3. Upper cheek teeht

All the specimens belong to adult individuals and they have very
worn teeth (fourth wearing stage, GROMOVA, 1952).
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Fossettes closed, free and semilunar in shape; enamel plication
very simple; protocone oval connected to the protoloph, except of m3;
hypocone and distal hypoconal groove are dissappeared; only m! and
m?2 with a very shallow distal hypoconal groove.

4, Lower cheek teeth

The teeth of the only studied specimen (PMMS-27) are extremely
worn and not well preserved.

Protostylid moderate with a secondary one connected to the first;
flexids usually isolated as enamel islets; vestibular groove narrow and
deep touches the lingual one.

TABLE 1.

Skull measurements.

PMMSB-9 PMMS-6

. Distance prosthion p?-(in projection). 124 -

1

2. Distance p2-posterior end of palate. 106 —
7. Length of premolars. 66.0 —
8. Length of molars. 56.4 63.0
9, Length of the toothseries. 1221 —
14. Minimum width of diastema. 35.0 -
15. Width at the incisive’s border. 54.0 —

18. Width of the skull at the posterior borders of the orbits. —- -
23. Distance prosthion-posterior end of the orbit. — -
25. Height of the skull anterior of p2. 97,5 —
29. Vertical diameter of the orbit. 53.5 —
30. Distance prosthion-posterior end of the narial opening. 142 -
31. Distance posterior end of the narial opening -anterior

end of the orbit. 135 -
32. Distance orbit - preorbital fossa. 29 42
33. Anteroposterior diameter of the preorbital fossa. — 63.3
35. Transverse diameter, idem. — 39.0

POSTCRANIAL MATERIAL

The study of the bones and their distinguishing into species is
very difficult because there are two large and two medium-sized hip-
parion forms in the material. Although we can distinguish the material
into two groups based on their relative dimensions. Thus there is a
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group with short and robust and another one with long and slender
bones. The tirst is refered to as I. cf. proboscideum and the other as
H. cf. dietrichi. This distinction is more clear in the metapodials as
it is discussed in the following. The measurements for the bones are
given in the following tables.

TABLE 3.

Measurements of the humerus.

H. cf. dietricki

PMMS-45
DT 65.6
dist,
DAP 72.0
dist.
TABLE 4.

Measurements of the radius.

H. cf. dietrichi

PMMS-46 PMMS-46
Height. 310.0 DT 41.0
diaph. in fhe middle

DT 65.0 DT 61.5
prox. dist.

DT 61.5 DAP 37.2
prox. art, surf. dist.

DAP 35.3 DAP 31.8
Prox. dist. art. surf.

DAP 33.0

prox. art. surf.
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TABLE 5.

Measurements of the third metacarpal.

H. cf. dietrichi

n X min max S

1. Height. 3 245.3 243.0 248.0 2.08

3. DT 3 27.3 26.6 28.3 0.89
diaph. in the middle.

4. DAP 1 24.0 — — —
idem.

5 DT 2 39.6 39.5 39.7 —
prox.art.surl,

6. DAP 2 28.0 27.5 28.3 —
idem.

7. DT 2 34.5 34.0 35.0 —_
art. surf. os magnum.

8 DT 2 9.0 8.5 9.5 —
art. surf. os hamatum.

10. DT 3 37.3 35.6 38.7 1.58,
dist. at protub,

11. DT 2 35.7 345 37.0 —
dist. art. surf.

12. DAP 3 291 27.7 30.8 1.55
dist. crest.

TABLE 6.

Measurements of the femur.

H. cf. dietriehi H. of. probescideum
n x min max PMMS-16
1. Height. 1 340.0 — — —
7. DT 2 80.2 77.5 83.0 93.0
dist,
8. DAP 2 97.8 91.5 104.0 110.0
max.dist.
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TABLE 7.

Measurements of the tibia.

H. cf. dietrichi H. cf. proboscideum
n x min max PMMS-33
1. Height, 2 329.5 327.0 332.0 355.0
3. DT 2 0.7 40.0 41.5 46.0
diap. in the middle.
5 DT 1 81.5 — —_ —
Pprox.
6. DAP 1 59.0, — — —
pToX.
7. DT 2 59.5 58.0 61.0 70.0
dist.
8. DAP 2 £1.2 51.0 41.5 48.0
dist.
TABLE §.
Measurements of the astragalus.
H. cl. dietrichi
n X min max S
Height 3 521 49.5 54.0 2.36
external
Height 4 51.4 6.0 58.5 5.21
internal
DT 4 50.9 45.0 56.0 4.73
max (in projection).
DAP [ 44.0 39.8 48.0 3.61
internal
DT 2 36.7 35.5 38.0 —_
dist. art. surf.
DAP 2 27.3 25.6 29,0 —
idem
DT 2 8.5 8.0 9.0 —_

art. surf. cuboid.
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TABLE 9.
Measurements of the third meiatasral.
. H. cl.
H. cf. dietrichi proboscideum
x min max ] PMMS-14
1. Height. 262.7 252.0 270.0 9.45 260.0
3. DT 24.9 24.2 26.0 0.96 30,5
diaph. in the middie
4. DAP idem 27.5 27.3 27.8 — 28.5
5. DT 35.7 — — — 42.5
prox. art. surt.
6. DAP idem 29,7 —_ — — 28.7
7. DT — — — —_ 35.6
facet. cuneif. Il
8. DT — — - — 11.4
faced. cuboid.
10. DT 34.5 33.8 35.2 0.70 38.8
dist. at protub,
11. DT 32.4 31.0 34.0 1.51 38.1
dist. art. surf.
12. DAP 29.7 29.0 30.0 0.57 31.2
dist. crest.
TABLE 10.

Measurernents of the first phalanz.

H. of. dietrichi

PMMS-23

1. Height, 58.0

3. DT 22.0
diaph. in the middle,

4. DT 33.0
prox.

5. DAP 26.0
PTOX.

7. DAP 17.3

dist. art. surf.
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DISCUSSION

The Samos hipparions have been studied by many palaeontolo-
gists and there are several opinions about them. We shall give some
of these opinions in the following.

Four Hipparion groups have been distinguished in Samos mate-
rial by WEHRLI (1941). The material is coming from different loca-
lities, mear Mytilinii. The first group is the large (p2-m3 = 155-167mm,
pe-ms = 152-172 mm), H. proboscideum; the fourth group is the small
(p?-m3 =103-114 mm, ps-ms=111-124 mm), H. matthewi and the
other two groups represent two forms of the medium sized H. die-
trichs (2nd group p2-m? — 128-151 mm, pe-ms = 122-137 mm; 3d group
pZ-m? = 122-137 mm, pz-ms = 130-137 mm).

Later GROMOVA (1952) studied again the Samos hipparions and
distinguished a small hipparion (H. matthew:), a large one (H. pro-
boscideum) and the questionable for her H. dietrichi. More later FOR-
STEN (1968) changed the systematic position of Samos hipparions and
refers three forms under the names H. matthewi, H. mediterraneum
dietrichi and H. primigenium (=H. proboscideum).

Later SONDAAR (1971) studied the Samos hipparions of the
AMNH and be distinguished two different species in Q, H. probosci-
deum and H. dietrichi. More later FORSTEN (1980) reconsidered the
Samos hipparions and she refers four different forms in Q.: H. probo-
scideum, H. schlosseri - H. dietrichi, Hipparion sp. large and Hippa-
rion sp. middle sized. Recently the study of the material stored in the
AMNH gave the following probable forms in Qu: H. dietrichi, H. pro-
boscideum, H. c¢f. matthewi, Hipparion sp. (size and narial opening
medium) and Hipparion sp. (size medium, narig! opening long and
very long muzzle). This interpretation is based on he basic characte-
ristics of the skull and the data were analysed in logarithmic compa-
ring diagrams (EISENMANN - KOUFOQS, in prep.}.

All the authors agree that the mixing of the fossils trom the dif-
ferent localities gives a false idea about the number and the variabi-
lity of the species. The PMMS material represents a good sample, be-
cause it is coming from only one well known locality {«Andrianos or
Stefanidis ravine»), which is probably Q. of Brown.

Two skulls (PMMS-6, 9) are studied and they are morphologi-
cally different. The toothseries length of the skull PMMS-6 as well
as the teeth morphology and dimensions are similar to those of H.
dietrichi. One of the characters of I, dietrichs is the slightly develo-
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Fig. 1. Ratio diagram comparing the hipparions from () for the measurements

see Tab. 1.

ped preorbital fossa (SONDAAR, 1971). The preorbital fossa of PMMS-
6 is similar. The distance orbit-preorbital fossa in H. dietricki is large
and in this feature the PMMS-6 likes to this species. Thus we can con-

gider this skull to H. dietrichi.

The other skull PMMS-9 has a confluent morphology. The too-
thseries length is very small like H. matthewi, the muzzle is long and
the preorbital fossa is near the orbit as in H. proboscideum. A compa-
rison of this skull to the groups from Q: (EISENMANN-KOUFOS, in
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Fig. 2. Premolar’s length plotted against length of diastema Py-ly for Samos
kipparions.

prep.) is given in the Fig. 1. PMMS-9 is different than H. dietricks in
the longer muzzle, longer narial opering and the very short distance
orbit-preorbital fossa. Tt is very close to Hepparion sp. (AMNH 94905)
and to H. cf. matthewi (Hipparion sp. middle-sized of FORSTEN,
1980). The first differs from PMMS-9 at the shorter muzzle and the
larger distance orbit-preorbital fossa. The second group has more shor-
ter muzzle and not very deep narial opening. The very long muazzle,
the deep mnarial opening and the short distance orbit-preorbital fossa
are characteristics of H. primigenium. Although the very small too-
thseries length, smaller than all the forms forbids such a conclusion.
The characteristics of Hipparion ep. (AMNH 94905) are: size medium,
muzzle very long and long narial opening (EISENMANN-KOUFOS, in
prep.) Thus PMMS-9 is more similar to this group and the additio-
nal data for it is the moderately developed preorbital fossa (possibly
double}, situated near the orbit.
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The mandibles studied are well preserved and they give good re-
sults about the variability of the genus. Using the length of the dia-
stema ps-ia against premolar’s length (Fig. 2) three groups can be di-
stinguished (we used the length ps-ps and not pz-ms because it can
be measured in the most specimens}).

Two mandibles (PMMS-2, 5} have large dimensions and are si-
milar to H. proboscidenm. PMMS-18 has short muzzle like H. dretri-
chi or H. matthew: and elongated premolar series like H. probosci-

5 = — — — PMMS-15,28.31.
'z "E'- — O — H.dietrichiQ,.n-6-8
i — 4 == H.cf proboscideum. Qqy.n_1-3 } SONDAAR.1971
E 5 — O — H. matthwei Qgn=3-7
e & Eg
T e /
1a] P Ez v
2 ..
1 /
1z »
N /
10 v 4 L y I-\' /,
N\ 7/ ~
a8t / < » \v d h 'L «
I’ \'/ \1 /
r
06— -
™ e - - :EL.
04~ v \/ ~ T O/ ‘\ -.I /
RENS / Nov e
02— v gy —— A~ & o
/ T ge-o— N
o \
\
-02-} \J
.
~0a— o]
\O
06— \O o0—0
T 70
-08— \0 -9 ~© \O /O \O /O‘
Y © Nb No
—A0~
-12-1Mc|; measurements
1 3 4 5 6 10 1 12 7 8

Fig. 3. Ratio diagram comparing the third metacarpal of Semos hipparions; for
the measurements see Tab. §.,
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deum. It cannot be combined to one of the described skulls or to H.
proboscideum because of the tootberies length. Thus we refer this to
as Hipparion sp. L

The other mandible (PMMS-27) is also different than the other
material. It has long snout and short premolar series. It caun be regar-
ded similar to the described skull PMMS-9, which has long muzzle
and short toothseries length. Thus we can put it to Hipparion sp. I
The rest mandibles are only pieces of the horizontal branches and
PMMS-6, 42, 43 suppose to be H. dietrichi from their moderate too-
theries length and teeth’s morphology. It is impossible to belong to
Hipparion sp. I or II because these two forms have long and short
toothseries respectively.

T E — — _ PMMs-3,81.
£ 3 —— ——.PMMS5-14,
ry — 0 — Hct.dietrichi,Q,,n=2-8
¢ E —_——_ - . Qa,n-1-2
g E — & — H.cf proboscideum,Q, ,n=2-7 SONDAAR 1971,
3’_’ i - — ) — H, rnatthwei,Qs,n:tl.—ﬂ
- ole -
10 = .';'5&
38 ~-<T.
.08
A > 1 N, N
X / - \n
06 / N /1 N v / ~
~ L7 | Vel LA N ¥ N
Oy ¥ ‘o ~ 4 N
04— ) \ 2 p . N/ v \
Y P~o¥s fo < | P \
1 Y
02 PQ - Q_. \. - : ’l ~ r \O \‘
0 \ -~ ‘./ " hd 0 Y s / LY
‘Lf’ / o \ \
02 A Y | / O\
0 o) \
-04-4 \ / \
Q
-6 \ o]
o\ /
-08— [0)]
© o] o Qo 0l O/
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Fig. 4. Ratio diagram comparing the third metatarsal of Samos hipparions; for
the measuremenis see Tab. 9.
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The bone material is impossible to be distinguished in species, be-
cause the study of the skull and mandibles shows that there are two
large and two small forms. The comparison of this material to the
older collections is also difficult because the mixing is being larger in
these collections.

Although a distinction of these bones is possible. Usually two gro-
ups can be separated: the one contains long and slender and the other
shorter and robust bones. It is known that the large hipparions (H.
primigensum, H. koenigswaldi, H. catalaunicum) usually have short
and robust limb bones, while the smaller hipparions have slender and
long. Thus the first group of the bone’s material probably belongs
to a large species and it is refered to as H. cf. proboscideum. The o-
ther group refered to as H. cf. dietrichi and possibly belongs to the
other two smaller species.

The metapodials are good material for comparison and distingui-
shing of the material. The studied metacarpals of PMMS are all of
gimilar dimensions and their mean values are compared (Fig. 3) to the
material of Brown (SONDAAR, 1971). The Mc: is absolutely dif-
ferent than that of H. matthews as well as of H. cf. proboscideum of
Q1. Although it is near H. dietrichi of Q1 and we can see that it is lon-
ger and more slender than H. cf. proboseidenm. The same results are
coming from the comparison of Mtur (Fig. 4). Two groups can be di-
stinguished in the PMMS material. The first has short and robust Mtur
similar to H. cf. proboscideum from Qi and the other long and slender
similar to H. cf. dietrichi from Qi,s. Both groups are different than
H. matthewi of Qs. After this comparison the above mentioned divi-
gion of the bone material is confirmed and only two groups can be
distinguished.

AGE OF THE HIPPARIONS

The age of the Samos hipparions is still under discussion and the
opinions are different. As it is mentioned above, the quarries 1-4 are
considered to be of Lower and quarry 5 of Upper Turolian age (SON-
DAAR, 1971; GENTRY, 1971); the other opinion is that all the fa-
una has the same age (SOLOUNIAS, 1981). The radiodating by Argon
Isotope method gave ages from about 8-9 m.y. (VAN COUVERING-
MILLER, 1971) and did not solve the problem.

The studied material is enough good for giving an idea about the
age of the hipparions. In the Lower Turolian of the Mediterranean
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Neogene (Zone-3 of hipparions, SEN et al., 1978) there are hipparions
of different size. The type locality for this zone is Q. of Samos and
the type species are If. dietrichi and H. proboscideum. In the Upper
Turolian (Zone-4) the small hipparions are frequent (H. matthewi,
H. gromovae, H. periafricanum). The determination of the two
species of the Zone-3 gives an idea about the age of the fauna. The
morphological features of the skulls are similar to those of the Lower
Turolian hipparions. Especially the skull PMMS-6 is similar to one
skull (VTK-26; KOUFOS, 1980) from the Lower Turolian of Axios
valley (Macedonia). The morphology of the teeth in I, proboscideum
is similar to the primitive forms (long dimensions, high enamel plica-
tion). Although the morphology of H. dietrichi teeth is more similar
to that of Turolian hipparions. The bones are also gives an idea of
the primitive hipparions (short and robust) as well as of the more
evolved ones (long and slender).

The metapodials compared to those of Pikermi (Fig. 3, 4) are
more robust. The robust metapodials characterize the primitive Val-
lesian hipparions and they are being slender in the more evolved Turo-
lian forms. Thus we can consider that the PMMS metapodials are
more primitive than Pikermi and thus the age of the fauna is older than
Pikermi. The hyaena \Adcrocute eximia) from the same locality has
more primitive characters than Pikermi (KOUFOS - MELENTIS, 1982)
and thus the above age is confirmed. It is impossible to suppose Upper
Turolian. age because H. matthewi is not present in the studied mate-
rial. Based on the above mentioned, the locality and the fauna possi-
bly belong to the Lower Turolian (MN-11) and they are older than
Pikermi.

CONCLUSIONS

The study of the PMMS hipparions gave four different forms, which
are refered with their diagnosis in the following.

H. dietrichi: size middle; single and slightly developed preorbital fos-
sa, situated far from the orbit; simple to moderate enamel
plication; moderate developed protostylid.

Hipparion sp. II: size middle; moderate developed preorbital fossa,
gituated near the orbit; long muzzle; short toothseries,
closed to H. matthews; simple enamel plication; protocone
connected to the protoloph; moderate protostylid;
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H. proboscideum: size large; very long muzzle; toothseries length lar-
ge; well developed protostylid with secondary one; flexids
with crenulated enamel; upper cheek teeth probably with
high enamel plication, free protocone and connected fos-
seltes in p2.

Hipparion sp. I. size large; short muzzle like H. matthewi; long
tothseries closed in size to H. proboscideum; lower cheek
teeth like H. proboscibeum.
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PLATE |

Hipparion dietrichi, Samos, PMMS-6.
Part of the skull and mandible,
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PLATE I

Hipparion sp, II, Samos, PMMS-9.
Skull, lateral view.
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PLATE Il

Hipparion sp. 1I, Samos, PMMS-9
Skull, occlusal view.

Wnoeiakh BiBAI0BAKN Ocd@paaTog - TuAua MNewAoyiag. A.lM.O.



71

PLATE v

Fig. 1. Hipparion proboscideum, Samos, PMMS-2. Mandible.
Fig. 2. Hipparion sp. 1, Samos, PMMS-18. Part of the mandible.
Fig. 3. Hipparion sp. 1I, Samos, PMMS-27. Part of the mandible.

WnoeiakA BiBAI0BAKN Oed@pacTog - TuAua MewAoyiag. A.MN.O.



72

PLATE V

2

¥ig. 1. Hipparion dietrichi, Samos, PMMS-22, 22s,
p®-m3 dex and sin.
Fig. 2. Hipparion proboscidenm, Samos, PMMS3-25,
p%m! dex and sin.
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PLATE Vi

Fig. 1. Hipparion dietricht, Samos, PMMS-42, p,-m,; dex.
Fig. 2. Hipparion proboscideum, Samos, PMMS-5, p,-mg dex.
Fig. 3. Hipparton sp. I, Samos, PMMS-18, p,-m; dex.
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PLATE Vii

o b

Hipparion ¢f. dietrichi, Samos, a) PMMS-15, b) PMMS-28.
Third metacarpal, anterior view.
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PLATE Vil

1 2

Fig. 1. Hipparion of. dietrichi, Samos, PMMS-8.
Third metatarsal, anterior view.

Fig. 2. Hipparion cf. proboscideum, Samos, PMMS-14.
Third metatarsal, anterior view.
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IIEPIAHYH

H ANQ MEIOKAINIKH (TOYPOAIA) ITANIAA OHAAXTIKQN
THY NHZOYT ZAMOT (EAAAAA)

MEAETH THI ZTAAOIHZ TOY IMAAAIONTOAOIIKOY MOTZIEIOY
TON MYTIAINION ZAMOY

2. Equidae

Ané
TEQPITO A, KOY®O »x IQANNH K. MEAENTH

{ Egyastiipie 'ewloyias xar Halmovrodoyias, Havemoripn Oecaviovingg)

Meletdhvran T tmmdpla, TOU umdpyouv oty cudhovd Tou Ilodaevroho-
yod Movasiov Tav Mumdwiov ¢ Zapou. To vhmé sivar apretd xat mwpo-
Epyeton amd 1 Ofon Avdpiavd ¥ Xapadpx Zteqavidy, Bépsix Tou puwplod
Mutihviol. Zrogela yioe v Oéon edpeone wet w1 sTpwparteypaple ¢ 3i-
vovrar omp epyasia twv KOUFOS-MELENTIS (1982). H peiém zou
uhtxot £3sife Téaaeprg Stagpopetixés popefs tmmaplov. Ov 8o avimouv ore
vwoatd eidn H. proboscidenm war H. dietrichi. Ou dddeg 3bo éyouwv pop-
POMOYERE YUAPUXTNOLOTIRA EVBLdpesa Twv Tponyoluevey. H mpdry avapé-
petoan w¢ Hipparion sp. 1 xau yopuwmptletar amé pixpd piyxog dmag o
H. dietrichi, evd avrifeta éyer peydho pixoc odovroosipds %ot opporoyia
Sovridv omwg To H. proboscideum. H & popen mov avapépetar we Hip-
parion sp. 11 &gee emtpunxes plyyoq o mpoopboduney) euBabuvary TomoBery-
uévn xovte otov oplodud bmws to H. proboscideum, evé avrlfeta To
pnxoc Twv odovrossipdv elvar wixpd, dnwe ato H. matthwer Aurtéc o
Sxpopés pag odymoay oro va Oewpfiooupe Tax avtlotoya Ssiyuxta Ot
amoteholv poppés Eeywpiotés amé Tig mponyodueves.

Ta oora mou peretovrar Sev elvan Suvatéy va Suywpetatodv ge avdiro-
Yeo poppés pe Ta xpavia xat xato yvaboug. H odyxpion duwe petakd Toug
dmwe xar v oUyxptay TOUG we To LAG améd T Lduo, mou §3y Nrav vword,
emétpede va Saywpiototy ge 590 opddeq. Mia pe ooTa xovtd xxt oyxcdy
wov avapépetar wg H. cf. proboscidenm xav pa pe emufxn xav Aentd,
mov avapépetar w¢ H. cf. diefrichi. O Suxywpiouds aotée palvetar mord xa-
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Ad amb T olyxpien Twv petanéduov. H obyipion tev teheutaicv pe To
vatxéd Tou Ilikegplov Selyver, d1i aurd elvor mo oynedn amnd tou Ilepuiov.
Auth o ouvBuaoud pe To yeyovbs dTi yewid mapatnpeiran gl petdPaoy
amd oyuddn oe mo Aemtd peremddix amwé To Badhilie ato Tovpbhio Belyvet,
dt Ta uTmaple mov pchetdviat elvan mo mpwtdyove amd tou Ilikeputon wen
ouvem®¢ To xolTaopa an’ bmou mpofpyovtar &yet MAxia makardtepy tou Ili-
xeppton. Axbun 1 mopovsia twv H. proboscideum woun H. dietrichi, mou
Bewpolivral we yopuwmpatind sidy tou K. Toupdhow (SEN et al., 1978)
emBefounaver Ta mapamaver. Etor yie v mevide xat to avrigronyo xof-
taopa mpémel va Oewpoovps, dtt avixouv oto Katdartepe Toupdhto s
elvar mahatbtepa Tou Iliweppiou. Avtéd emPefuidverar xor amd wn peréry
wne dawag Adcrocuta eximia, mou €ys. LOPPOAATIXE YKPAXTNPLOTIHE TOLO
mpwTtdyove amd exelvy tou Ilixeppliov.
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