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STION'AND SPECIES DIVERSITY IN LATE MIOCENE FAUNAL ASSEMBLAGES OF
NORTHERN:GREECE

o N
L. De Bonis, G. Bouvrain™, D. Geraads™* and G. Koufos"***

ABSTRACT

The faunal assemblages of the late Miocene of Macedonia are compared

h other. and with those of the classic localities of Samos and Pikermi. Revi-
aunal Tists allowed us to compute similarity indices, which demonstrate the
eness of Ravin de la Pluie, a Vallesian site, and the clustering of the lo-
Turolian localities of PAM and VAT. Comparisons of the frequencies of the
dpus taxenomic groups show a sharp increase in the number of Hipparions in
later than RP1 and a general increase of the faunal diversity during the

rolian.

ZYNOUH

Sty epyacia Qulh ylveTaL pie auykpLon Twy novidwv Bniootikwv Tou Avw=
ou MeLoxaivou Tnc MakeSoviag, Tooo peTafy Toug, 900 Kai W £ksive Twy kAaooL-
Béoewv Tou Mikepuiou kal Trc Zapou. AivovTaL véoL TLO nhﬁpELg kaTahoyolL ma-

BV, Mou EMETpEav Tov unohovLouo Srapbpwy "BelkTwv opoldTntag". Me Baon au-
¢ Touq deiktec BpeBnke, OTL n Beon Ravin de la Pluie (RP1) Tou BaiAéliou el-

| anopakpuopévn an OAEC TLEC dAheg, kaL 6TL oL BEoeig Prochoma 1, Ravin des
javes 5 ka. Vathylakkos 3 Tou Katwtepou ToupohiLou amoTehouv pLa uuvKéthwon

0 OuykploELg THG ouxvoInTag eppavione Twy diagdpwv TafovouLkwy opddwv amodel-
UETOL pLa afLoonueiwtn avEnon Ttou apLBuol Twv tnmaplwv QTLE VEOTEPEC amd Tnw
| BéoeLg kae pra vevekn aufpon Tng navibukng noukiAhlag katd to Toupdhio.

INTRODUCT TON
Fossil vertebrates localities in Macedonia {Northern Greece)} were found

| the beginning of the twentieth century (Andrews, 1918; Arambourg and Piveteau,

- de Paleontologie des Vertébrés et Paléontologie humaine, UA CNRS 720,Uni-
Sité de Poitiers, 40 avenue du Recteur Pineau, 86022 Poitiers France.

Lab. de Paléontologie des Vertébrés et Paléontologie humaine, UA CNRS 720,
aversité de Paris Y1, 4 Place Jussieu, 75230 Paris France.

3 Lab, de Paléontologie des Vertébrés et Paléontologie humaine, UA CNRS 49,
wiorsité de Paris VI, 4 Place Jussieu, 75230 Paris France.
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19?9) [n tha neeenizyawr54sauevéﬁ Aew Nocalities have Been excavated whig
'.y1e1ded many fioss11 vertebrates rang1ng in_age from late Vallesian to late

{ : RZ1
1 Tian (Bonts at aT _”Q&Sj, An other words from'9-10 myr to 6 myr. These ] RE1
| 5t e S o) e a&fEmbTed intd three different sets. The oldest quarries, Ra o )
4 LY. ] G oy | ) Chat ccothendium goldfussi
itaiPluie, (RPLY dnd Ravinrdes Zouaves n -l (RZ1) are inte the Nea Messimbpi . -
] o | anculothenium pentefdcum
mation_ (NMF) The“fauna indicates clearly a UaI1esman age (coitna Bernor, o :
i < Cenatothenium neumayri
T e h ’ . 3 "
he second set with/the Ravin|des Zouaves n° § quarty-(RZ0), the Vathyl Bispeonbitings pibenmbpnaka
b the | 1 1 1ian, old an .
g oup and “th ocality of Prochoma, dates from early Jurolia er th SRR s,
1 h h h . .
well known locality of Pikermi. The last one is composed of the three g Hipparion proboscideun
: ) : p . . '
Dytiko whose age is late Turolian. The purpose of this paper is to comp Hippanion mediternaneum .
faunal composition and species diversity of the different late Miocene i g,
Hipparion brachypus
M ia, it i i i i . L .
of Macedonia. When it is poss1b1? we hafe added in the comparisons two Hipphkion PRAmigentin e
of the same geographical area, Pikermi in southern continental Greece and Higpaxion watthous
quarry A in the island of Samos in the Aegean sea. Hippdhdon pendafricaiim
The faunal composition is given by similarity or distance 1ndi Higpanion dietriohi
species diversity is expressed by pie-diagrams and faunal diversity ind Hippanion mdcedsnisibn +
it i unit .
results 1. some cases allow to hypothesize on the type of mammal commun Michpsteiyx 5P,
look for chranelogical, geographical or ecological differences between Postpotamochoens Sp.
Doncathenum sp.
SYSTEMATIC COMPARISONS Cervid
: ; Helladothendium duvernoyi
The Table 1 gives the faunal list of large mammals for the Mat ) o
; . : . Palacotnagis wouendid cf
sites, plus Pikermi and Samos Quarry A. Faunal lists for the Macedonian & i .
) , ) . ) : Palavctnagus ceelopings cf
Pikermi are mainly taken from our own studies {Bonis et al., 1988; Kou ) o
. ; ;i Samothendium boissdiend
Geraads, 1988, and unpublished: see alsc Marinos & Symeonidis, 1972; § )
. . . ) s Decennathercum cf . pachecod ¥
1973, 1978; Melentis, 1967). For Samos, since there is no evidence that _
; ) Bohlinia atidica *
quarries can be considered haomogeneous. neither chronologically nor ec Gazel!
: . zellq sp.
we have chosen the richest quarry. Quarry A, and used the faunal list pI .
. ) _ ) ; Prestuepsioenos wotunddcennia
Solounias (1981), with a few taxonomic corrections. We have united the . )
o A Prestrepsiocnos zitteld
se Tocalities of Vathylakkos: VAT, VTK and VLD, plus the "Vatiluk" of Ara ) ) ;
) i o L 3 Prostnepsicencs vafles{ensis +
we did the same with the three localities of Ditiko: OTK, DKO and DIT, i )
] o Prostrepsicencs n.sp.
the two Vallesian localities of RZI and RPI. 3 .
Odiocencs nothd
VAT DTk Oiocencs weaneni
RZ1 VTK DIT Nisidoncas planiconnia
RP1 RIO VLD PXM DKO PIK SAMS ) Quzocerus gracilis *
Cheerolophodon penteficus + + + + 3 + ?- Hispanodoncas onientalis
lugotophedon tapinpides * + Samotragis Praecison +
Tetnalophodot atdicus sp + 3 Pachytraguy faticeps
Dinothendium gigantewn + #® |P*°{3iyt carolinae
A BIR st iag. A.N1.O.
¥neian B ’ ﬂq ))p;\imua skouzead
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i VAT DTK ~eionned here [Chifotherium is not listed at Samos A, because we believe that
[ . RZT Tk DIT does not belong to this genus contra Solounias, 1981).
|+ ] RR1/ RZD..VLO PXM DKO PIK SAM overall faunal similarity between any two sites can be expressed by a
L Protragelaphus theodoni + per of indices, of which we have selected two: Simpson’'s index of similarity,
Palaepnyx p&ﬁﬂdgin + & f-pickford's index of distance. They are given by the formulae:
Pécud’c-tmgda parvidens + + .
. > g = 1 B . _ XM Y  number of taxa common to the two sites
Pseudet®ugus capadfeon s + ppson index: = : X 100
e ] X or ¥ number of taxa in the shorter list
Tragoneas onyxoides +
Palaeoneas Lindermayent + + +
Palaconeas zoudves + sp kford _ (X-XaY)(Y-XnY) product of the number of taxa peculiar to each site ¥100
Criothenium argalioides + : XY product of the number of taxa in each site
Mesembriacerus melentist * We have not used other indices (e.g. Dice’s, Jaccard's, or Otsuka's),
Thagoportax. amaftheus * jch take into account both the number of taxa in common and the number of taxa
Tragopondax nugosifrons * N ¥ % | the richest site: we believe that they are misleading, since they do not in-
Tragoportax gaudry< * * lcate maximum similarity even if all the species of one site are also present
Hysbncx 7P * F i  the other. Both indices were calculated at the generic and at the specific
Orycteropus gattdryd cf % vels. The results are given in Tab. 2, 3. Indices at the generic level are to
Mesopithecus pentelicus cf ef & e left, at the specific level to the right.
Mesopithecus n.sp. +
Ouranopithecits macedoniensis S RZO VATHYL PXM DYTIKD PIK SAM
PEichynax graects + 44 76 39 62 44 60 38 77 35 69 50 79
Pliovivennops onbignyi + 3 + - 15 25 4 11 17 I8 8 41 18 25
PEiovivernops guenini cf HYL 5 9 18 53 16 39 17 31
Protictithendum gadllandi cf 16 83 13 56 19 27
Protictithendiun intenmedium + 0 16 439 27 73
Protootithenium crasswn + 5 20
Aderocuta examia * * * + + ¥ ble-2. Pickford’'s distances for the studied localities.
Tetithenium hippanichum + + + -
2 ; VATHY PXM PIK SAM
Tetithenium nobustum + + + + L DYTIKO
. 18 z1 46 27 36 25 38 14 54 23 38 15
Plesiogule crasaa + sp
v 1 67 5 91 80 61 11 83 11 67 61
Chasmaponthetes bondsd + +
. YL 91 87 60 29 68 43 64 29
Machainodua sp. - K + +
73 12 82 37 73 67
N = 15 21 26 12 22 33 33

R . 0 37 55 18
Table-1. Faunistic Tist of the Axios Yalley localities, Pikermi and SamoS. 81 55

Some groups have not yet been studied in detail, and, therefori‘ jJ'S. Simpson's Thdex 6F SIYIartEy for the studisd Tocalitd
la, Cervids, Micnostonyx, Hystrix, Onyetenopus and Machairodus have bee ‘ ¥ S SWREA ca 65
ded from the comparisons at the species level. We have also excluded at . Not surprisingly, Ravin de la Pluie is the most excentric of all sites.
L established is the closeness, on both indices and on both Tevels, between

~10ma, Rayvin des Izloéaves N® 5 and Vathylakkos, and there can be no doubt that
unua MewAoyiag. AT.O.

vel Palacotragus coelophnys, whose specific identity at Samos and Ravin |
Pluie is uncertain, and Aceratherium, poorly represented in WipiekA BIRRG
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flall these s?tes belong to a single faunal unit, with enly minor achﬁﬁ B Y DIAGRANS
‘oprehronotogical di fferences between them. £

Also/closely clustered are Samos and Pikermi, The similarit
sites;has already been emphasized by Solounias (1981). Compared, by
with thel Vathylakkos-RZ0-PXM group, Pikermi is very consistently closes

generijc level, while Samos is closer at the specifit Jevel. We find

From the MNI of each site and the MNl of each species. it is easy to cal-
s the frequencies of each taxon, which can be used to construct pie-diagrams,
o macedonian sites other than PXM, the Articdactyls are by far the largest

~ making up from 65 to 75% of the fauna. Within the Artiodactyls, Cervids

of difference for the Ditiko.sites: they are ratherjcentral at the agulids are rare or absent, Bovids being the most common group. Perissoda-

‘but still more remote than RPl at the specific level. On the whole, ;
neric level, R.P1. is very remote, while at the specific level, Ditike

‘are uncommon at Ravin de la Pluie, where they consist only of Hipparion,
ncrease in the other sites and even outnumber the Artiodactyls at Prochoma.
are the most remote tes may be numerous; at Ravin de la Pluie they are indeed the second most

Leaded by the results previously published (Bonis et al., 1 pn group, after Bovids.

ning the relative chronology of the sites,we can propose an explanatig It would be interesting to compare these freguencies with those from o-

least a working hypothesis, for the discrepancies between the results upper Miocene sites, but this is presently impossible because we do not know

cific and generic levels: the generic distance might be more an expr f MNIs, which are not published. Moreover, the fossils should come from a

geographic or ecological similarity, the specific distance an express le stratigraphic layer, which is not the case at Samos and Maragheh. For Pi-

i, although it has been recently surmised that two Tevels had been confused

ir this name, we have tried to compute the frequencies from the fossils housed

chronological one, although these factors cannot be treated separatel,

stance, the great distance between RP1+RZ1 and the other sites at th

level is certainly also partly due to their earlier age. Similarly, we the Muséum National d’'Histoire Naturelle, Paris. The result (fig. 1) is only

know what are the relative bearing of ecology and geography on the cl roximative, since there are many possible errors. Artiodactyls and Perissoda-

Samos and Pikermi, as compared to the Turolian Macedonian sites. Is are about equally numerous. Among the Artiodactyls, Bovids, although the

it common group, are less abundant relatively to the Suids and Giraffids.

COMPARISONS OF THE FAUNAL ASSEMBLAGES INDICES OF ‘FAUNAL DIVERSITY

The fossil assemblage collected in any paleontological site is In each site, the faunal diversity can be figured by several indices,

se, an image of the fauna which lived in that particular area and time= )$é relative significance have been often discussed (Rose, 198la and b; Gheer-

From this taphoccenosis, an imperfect sample of the biocoenosis, paleon ]5, 1989). We will use here the 3 indices most freguently used:

have Tong been trying to draw conclusions about climate, vegetation and Simpson's index:
logy. For relatively late (Pleistocene) faunas, one may compare the 51'-_ A, L 1)
fering the palececology of the fossil species from those of their living € e
relatives, but this would be risky for late Miocene faunas. One can uscni N (N-1)

various indices and graphic methods to depict the specific diversity and Bre n. is the MN] of species i {every species), N is the total number of indi-

1

lative frequencies of the various species {or other taxonomic categorie&f  -15 (= d MNI) in the site. The larger L, the lower the specific diversity.

site. Of course, the samples of the fossil faunas must be large enough '?'1ndex is often used as 1 - L; it is then close to 1 when the fauna is well-
presentative of the thanatocoenosis. In every case, one has to compute 'ilnced. Thus at Ravin de Ta Pluie (Table) a bovid (Samotaagqus] is predominant,
of individuals present in the site, For Mammals, the Minimum Number of M4 the index is low: the reverse is true at Ditiko.
als (MNI) is usually based upon dental remains; here we have used the lowl
molars, In case there are very few micromammals, as in Macedonia, the MNI SHANNON-WIENN °S INDEX
sually not very high. Nevertheless, it is higher than 100 for Ravin de 1a
Ravin des Zouaves and Dytike. It is lower than 100 at Prochoma and the in - x1n =i

for this site are thus less reliable. Wnoiakr BIBAI0BAK -Tmp&‘ rgw)\oyigg_ AN.O.
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oy is a figure of the specific diversity and faunal balance (Rose, 1981;

NEA MESSIMVRIA FORMATTION RAVIN DES ZO
, Cont, 1989).

/N) - 1og(nmin/N)

AATIOOACTYLA

y .
onENTA | S is the total number of species "max/N the frequency of the most common

nmin/N the frequency of the least common species. This index increases

CARNIVORA b
she fauna is well-balanced. It is very sensitive to the number of species.
PHIMATES
e s N 5 1-L H' E
147 23 0.912 2.60 15.7
i 60 12 0.810 1.96 9.0
120 22 0.854 2.40 13.6
130 19 0.808 2.42 11.7
PROCHOMA p~4. Indices of faunal diversity for the studied localities.
Caraliala@
/\ ICLUSTONS
ARTIODACTYLA
The most striking feature in the faunal assemblages of the Macedonian
TUBULIDENTATA B Miocene localities seems to be the almost complete lack of micromammals,
AR (e —— ek Pt some teeth of rodents or insectivores in RP1 or RZ0, There is certainly a
- in the fossil record. We can invoque an hydraulic sorting during the fluvial
PROBOSCIDLA Hagpition PHIMATES \ . . .
R [ — Sport of large versus micro-mammals but it exists in all the localities and

Arenoceralie

?f not find any locality of Tow energy. For faunal comparisons with other To-
ities we must take in account only the similarly-sized mammals. In the frequen-

diagrams, the Macedonian localities are more or less homogeneous except Pro-

PIKERMI 3 (PXM) whose number -of Hipparion specimens is higher. There is possibly a

ecting bias, because the locality has been discovered on a raijlway excavation

Coraltadaw

8 first fossils which have been collected had been unearthed by scrapers;

Bovilae

his case the Hippanion remains, more robust, would be more numerous. Another
8 for this lTocality could be indicated by the low number of specimens and spe-

ARNODACTYLA F:lg' 1'

’flﬂd the low indices of diversity. At Pikermi, where Perissodactyls and Ar-

for mammals f Gactyls are equally numerous, the smaller quantity of Bovids versus Suids,

HYRACOIDEA -,
of Macedonia 0 indicate a slightly different climate, probably more humid.
CARMNIVORA m "l "

Wneoiokr BIBAI0BAK

Other studies will continue to give more precisions in a next article.
- TuAua Mewhoyiag. A.MN.O.
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