
npOKTlK6 60. tuve6pCou M6io~ 

.&eAr. EAA. ft6lA. ETalp. Top. O'eA. 
XXVIII/3 131-143 

Bull. Geol. Soc. Greece Vol. pllg, 
. 

1992 

A8/wo 
1993 

Athenl 

A STENONOID HORSE (EQUIDAE, MAMMALIA) FROM THE
 
VILLAFRANCHIAN OF WESTERN MACEDONIA (GREECE)
 

G.D.KOUFOS·, D.S.KOSTOPOULOS· 

An equid ~amplt: fmm the VillurraCH.:hiun \If "·c:.lt:m Mat.:t:donia is ~!Udicu.Tht: material 
was found in thc hxality uf "Uafncru I~ (Of. ) . ~i1ul1(t:d nt:Ur lht: villagt: of nafnao.·about 30 
Km s()ulhwe~lem III Ko/ani. The DF 'h{lrse Is described and cnmparcd wilh lhe villafranchian 
one~. The morphlllngil.:al characters of the sludled cqUid arc similar to lhusc of I-:"l1uus srenonis. 
while ils dimel1~iolls ~u~c~t a large;:-~ILCd fonn. The comparison with the various sUbspecies of 
r.'..~It'n()nh" indicalcs treal similarities Wilh Ihe fom from SI-Vllilicr (France) and espt~dally wilh 
the form from La IJuchla (Spain). Thus the UFN e;:quid is rderred under the name FIIUU,~ 
sten(lni,~ \:1". vire/i. 1t.~ close relations Wilh lhUl from I.a Puehla and SI-Vallier suggesl a middle 
Villafran\:hian agc_ MN 17. 

IN1'RODucnON 

The ~!Uuicd equid material COlTk:~ from a new Villafrarhnian lucality found in we~t~rn 
Mac~doniu during ~ummt:r 1(1)0 (KOUI'O~ t:l Ill.• (991). The Villafranchian deposits of wc:.lcrn 
Mal.:edonia are known sinCe Ihe la~1 century hy ~ome small wllection.~ and i!iolaled specimens, 
collected from varl()u~ Slte~ (IHWNN. 11}~6). The equlds. which were found are very few. Some 
metapodiu[s of F(/UUli stC:llullis from Ncapolis arc rderr~d by Goreix in 1877. while some leeth 
of the same ~lXdcs we;:re found near the village of Neapolis (U1WNN. 1956). Recenlly some 
malerial I"rom Ihe ha... in. (If Ncarolis wa.. described by STEENSMA (19&&); the horse is referred 
under the: namc E. Ij. d. sellc/.ensis. IUlll IDler 11 wa.. lransferred 10 the new subspecies 1--:. s. 
mndonicm-is (K(){IfO.\. in pro:.,s). 

In central Macedonia ". Slc::nunis is wcll known from lhe loclliitie.'i of Mygdonia ba~in 
(Fig. I). where il wus found in various sitt:.'i and the new species H. s. mygdoniensis was described 
(KOUFOS. in rre's). E. .~'cnoni~ i... no.'isibly prcseOl in Volax (eastern Macedonia) hut no 
description or determination of the material (StCKFNnEkG. 1968). Villarranchian horses are Iliso 
referred from variuus ~i1t:.'i of Greece. Tht: rests of a large horse have been found in lhe 
Incality or Sesklon. Thessaly (:-oVMI:ONlUt~. In rre1.'l. which has been dated to late Pliocenc 
bt:causc of the Jlrt:.\en..:e (If Anum..:us un'ernensis (~V MEONIUlS & l"ATAXtS 198Z-8)). In late Villaf· 

• Aristotle	 l;nivcrsity of Thc:.\~aloniki. r>t:panmcnt of Geology and Physical Geography. 
Lahoratory of Gcology and Palaeontology. GR-S40 06 Thcssaloniki. Grec\:c. 

Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.



-l. 32

rancl1ian of the island of Kos 1:". slenonis is also prt:SCn! (KOTSAKIS d al.. 1980). Sorm horse 
remains are referred from the loc<tlily of Domalrlu (islund of Kho/ks) bUI no speclflc 
dettrmlnalion: the mll.Tomammalian fauna of ,his locality sUggesls a laic Pliocene age (IIRUIJN 
,,'al.. 197U). Two OIhcr stenonold horst:s. under the names r.. a. srcnonls and r:. cr. steh//nf, are 
referred rrom thc hlle Villarranchian localily of Pyrgos in Pdopollncsus (MElILEN er al.. 1986). 

, A 

, A • 
, • , , 

o '	 • , .	 Or.m• 
hrru •• 

11..11 .... ;0 o• 
HOOPOU. KOIO";•, • 

Fi~. I.	 Sketch map of Mm.:edonilJ indJeatel1lhe known VlI/wntlldJ/wI/tx:aJities. 
1."OaJ"nero 1", UFN: 2. LitJakkos: J."Geratarou ,", GEl<: 4."H,i/.8 1". I<IZ; 
S. "Krimni r. KH,l; 6. "Krimnl2", KRM; 7. "Ravln or VuJgllrak.is, RVL"; S. ApoJlonia I, 
AP/.; 9. VOlilX. 

The studied malerial comes from the 100;ali(y "Dafnero I" DFN, silualed in a ravlnt 
acms... Alia"mon river about I km SW IQ the village of Uafnero (Fig. I). The 1Ul.-allty is low 8 
sedimenlary sequence conslsled of claslic depoSitS mainly ~tUlds. gravels, conglometo.!I~s and 
clays wllh crosS-bedding In some levels. The fossils are concenlrated In a more arglllaceous 
level (KOUFOS e/ al.. 1991). The malerial was collecled during summer [990 and 1991 and it Is 
storcd in the Museum of thc I.ahoratory of Geology and Palaeonlology, Universily of 
The.......a1onikl. The equids of (his collection from DFN 'I\'i11 be sludicd in Ihis anlde hoping 10 get 
more dala alxlul the uge of thc locality, lIS well us uboUI the flleislflcene horse... of Greece. For 
the measurementS we followcd the system proposed by FISF.NMANN ('/ al. 1"1881. 

AcknowledlfemenU:: Wc wish 10 express our ~t thank:. to Mr Zissis Kalguuranas. who gave us 
the informalion aoout the locality and helped us during Ollr first Visil in the area. The first 
author thanks also Mr Sav3S Koslopolllos .....ho accompanlcd us in the field and gave us hls jeep. 

Dt:SCRII''rION ANn rOMPARISON lIt- TH t: I'oIA'1 t.KIAI. 

A piece of s"ull (OFN- I 12; 1~1. I, Fig.. I). a complt:te maxilla (I H ;'\J-IOS: PI. I. Fig. 2), I 
right upper loothrow (DFN-77: PI. 11. Fig I) and ~nme IM1IllTed upptr dlcd teclh are studied 
The maxilla belont,s 10 a young adull individual; ...2 and 1-'3 arc c(,m('JIcldy unworn. while dp\ i.I 
sTill exisled in bOlh IOQlhrows and M 3 b. jusl arising. The other (oothrow (I>FN-77) belongs It 
an aged individual. wilh wurn ll:Clh. 

The skull Is long and nOI high. The: na...m <:avlly Is deep; (he distance from Ihe poslerlo 
end of the nasal co.,'lty 10 lhe most UIllerior pUin! of the orhil is slrong (16tU fIllll) and ~lmi'a· 
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IU thal from SI.-Vallicr (lfi7): mea.\un:ments from the illustrations of VI!(I~I l 19:';4). This 
~islafh:t i~ deMly smaller in E .~. S~neLen.ijs ( 156) (mtllSUrtffitnb from the iIIu.~tralions uf 
EISI:NMANN. 19i1U). and E. s. mygdoniensis (15 1.6) from Macedonia ~ KOlII·OS. in prc.\.~). The :.Uturc 
of Ihe nasal bont:..~ furms a 1.rO\lve aJ()n~ the Mtginal plane. a l:haracter whkh is typlo.:ul fOl 
r:quu.~ sren(lni.~ (AZZtd<o1.l 1%11. HI" GIllt I. 1972j. The hind margin uf the na\aJ cavlly is ,~iluatcd 

above the middle uf r\ as wdl as in the ulher subspecies or c. stenonis. Thc orbit is 
rounded-dltplh:al and 11 is placed wdl ht:hind Ihe la,t molar. The index Urhital diameler .-: 11I0 f 
anl~ro-poslcrior orbital diameler t, 71.(1 for the I)FN skull. \'er:.u:. 'n.7 fur 1-.. ~. 1'ln:11 from 
SI.-Valtier. ~9.li for 1--. ••u ..f. "irel; from Puebla. l'I\.L'i for 1-. s. senc/t:fIsb from ~enc/c and 87.2 
for 1:', s. mygd.mielll)/s thlm MUL--cdllnia (KOllI-OS. III pr<;.u). The:.e values indkale It murc 
dliplical shape for the orbil of lhe IlFN hurM:. The: Lygumlllk ann run:. paraltel hi Ihe \agillal 
plane or the skull :l~ in 1-;'• • /(;'noflis fmm Valdurno. The lenll)l.lrll.l fll~~:t b laf~er than in r. ". 
mygdoniensis and ~eem~ tu he more similar .....Hh thal of tht: horses from Olivola and Puebl'l. 
The linea tcmporalb is ~lrongly curved lil::e In E ,\. vireti and E. )'. d. \'irl'li . 'o\hile In the tlther 
sUhspecles of I: ..~·r~nonis is less curved. The fndal ..:rest b. well dcvdopcd and Ih anleriur border 
I~ SilU31t:d above the middle Ill' M I.The nHluJc Is lonl!. and wide. The palate h relativdy 
el()n~a1ed Hnd narrow. The hn::lldlh between dpl is 60 mm and belween p4 74 mm. The ~hnanue 
seems tu be lar~c and \I.'ide. The length or IDc 1000hrow.\ is: p2.M~=1 SO.. I()4 mm: .,2.1'4=')I)_IOfl 
mm: M I_M1 0=,%-92 mm. dl~1 h pre,'ent in both 100thfllw~ 01 !he mal/illu llFN-IOlo:: iT L, lurge 
amlllafnlW wllh a len~th ot Ih.7·17_'i mm anti a hreadlh Ill' ~,X-9.n mm. The in~x tl·2.1·4 ~ 1001 
I-P2.. M3 is )4.M (~4.6-5.'i) rur DFN. \'Cr,\u~ 54.4) fur Puehla (I-I~I NMi\NN .1'}110l. 'i~.2 lnr SI.-Vallier 
an~ 57.2 ror SenCl.e O'I{Al'l. I'KoKJ and )4.75 for MaL'txlonia (KOl Hh .In Ilrt-"~). 01 Ihe other haml 
lhe index I.I'Z_p~ ~ ,It 1 Dl l -M3 is 11'i.h lor IlF'!. \c:r\Th IIH (Ilr PUt:hla. 121 hlr ~1.-Vi.ll1ier. 
111l.11 ror Macedonia ant.l1275 for St:I1l;/e. 

The f\l:.sclles of lhe upper ched: teeth are c1t"e~ in all teeth eX\.'Cflt lhme ,11 Ihe link 'o\\lfn 
teeth. The enamel in their horder'i h l1loderalely phcm~d. In the hllle worn teeth. 'l/l.:h a~ M I 
or DFN-I08 and some i ..\ohue.d tet'th. Ilk plkatilln i,. rkh hut in the worn teeth (., I)f'\,-77 alld 
DFN-112 the p]j.~ art: few. HO\l,C\'er the mcan "alul' of lhe plicallnn numher in the ..... orn 
premolar~ is 6.0 plis. In lilt: mlllar~ tht: mean plicati(lfl number h (,A, The pro{Ill:Une i" :.hnrl 
relatively 10 lhe length 01 the \(l(lth t:.\pt:dally in the prem\llar:-., In the prt:m\llar:. Ihe pro!lll.:l.IlC 
is uval-shupcd. while in Ihe molar" b e1on~uted tmd mHr"..... havln!: a trlan~ular .,harx:. Thl: 
shun protOCLlflt: i:. chartl(teri.\tic for 1-'. .';tt:Tl(ln;.HA//A~OII, !'/Xt,1 an~ in Ihul fealure Ihe !)['N 
hor.~e is .~imilar with thi., ~pcdc~. The: pli \.'l.IOOllin h .\impk lInd prt:.wnt in all leelh eXl.:ept III the 
very w\lrn M [ Ill' I>FN- 77. Tht' hypc.M.:llOt' b dllpfkal-fllllnded. lin~ually prtllflldin~ anu ..... ilh a 
deep t1ist:.ll hypocllnlll g,rtKl\'C In Iht: wmn 1-'2 III I If-'\,- I 12 the hypocone h h'llated ti~e an blel. 
The lingual pnl1ru.\iun of the hyp<lC(lne b rdcrred a., a t:haral.:t\.·r uf /'. ,IC:llnnh 1/\/ / i\!<1l1 r. 
1986) and in thal feature lht: DFN Ilor\e i.\ :.imilar \I.·jth thh \Pt"cie:~. The me,'lblyle b ~l((ln~ anu 
strongly projected luhially, The teeth an: hYfl~..dllnt: the hyp,ud.ml) index I ~I 10 mm ~"'''~ lh" 

."", .>: HlO IlId.tIt h .n.7-~Xr'i lor lht: Un'4'orn P~. ancJ JO.2-.'\0.£1 IUT lht: Bilk \I,'\lrn M- (ll 
DFN- JOlt 

The availahle material or Ihe [uwl'r lecth bt.:1(lng.\ 10 ;!get! intHvidual\ and lhe ti,:cth are 
tnough worn. Tht: Ienglh ur the IOllthro'o\, h: P;rM.,=Di-l mm; 1'1 p.,='}" Illlll: 

M I-M:\=X7.5-HK5 mm. The para.'lylid of tht: III ..... cr chcd tceth h Illl'dcralcly dc\(.;iopeJ 
rea,hinj:: Iht: me.\ial middle of thl: metaconid. It i~ dll~ecJ lrom all ,hk" and In Ihh lealur\.· h 
similar wilh the "~ltn(lnint:" IY~ (l'I"I·.N\1A.'Jl'\. t'}!!!. hI:.. 11. The melal,;tlnid i, r,lUfllkd. till: 
m~ta:.t)'lld oval and lhe: t:1lI11ConJ(J qualldran~ulaf-clliplkal. The lingual I'lllrtkr, III tht: 
metal:llntd and mCla\lylid arc convcx, " eharacler rcrcrrcd I"r the '',It'llllninc- l~ Pl: 
(FII,.·.NMI\NN. 1(IXI). Tht: prdlcx;cJ h ,implc 'o\hilc the fKl:.ll1exid htt, 'o\an hllrdt.:r, ;lI1d il j, Illfl.t:\.T 
in lhe [lremolars Ihan in Ihe mulah. The lin~uarkxid h deep and V ,hafl.:d li~e in IIlL 
"stenolllne" lyre (I'I\LNMAN:-.', IlJKI; i\/JA\{OI l. l'/X1I. The c{:llllk,id j, !lal'fol..... "nd ,halltl\\ 111 
lhe prt:molars reaching Ihe- di'<;lolablal curner HI Iht, prenexid. '0\ hilt:- ;n lhe Illlllar, I~ ~cqlL I 
reaching s()mt:lime,~ the Ilnguuncx;~. Thl: pli t:ahallinid h ab.~enl in all thc ,lUJit:d tCl:th hUl 
becaUSe of tht: advanced aHrithJO il ..... a\ probahly tOlally 'o\urn ;lIld dt""flreareu. '!<'·hrtl1L1~,· 
In M2 of both ~lUdied mandihle\ lht:f<.- i" a IrllL'C llf a pli cab;,lllinid. 

The (It)stcraniaJ mate:riall:onlain.\ mt:lufltKliab. a\lraguli art~ lir,t 1,1 .,., 11-'1. 11. h~., 

The mctocarpah arc robll.\t: Ihe ... lcndt:rne" indl'''' (Uistlolarli"ut;or . 101 IIh-illlhl 
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21.6 in DFN versus 22.2 in c. s. v/Terl (SI. ValUer). 20.6 in E. s. cL v/reO (La Pueblo). 20.7 in 1-:. 
s. sene7.t:nsls (5ene7,f) and 17.9-18.6 in E. s. mygdoniensls (Mygdonia basin. Mocedonla, Greece). 
In (he studied mctacarpals lhere Is no fusion of the lalcrnl metarxllJials wuh Mc Ill. the proximal 
antcular facel has shon anteroposterior diameter and (h~ bone is nanened. the dislaJ width at 
tuhcrcule.~ is larger than that in the articular facet, the supranicular fossae in the antcrlor fal.:t: 
are sharp while in the pnskrior fact have varkd depth fallt: out upward~ and the sagittal <.Test is 
nOl very high. Alllhc.~c features chaTltClcri,,-e.~ "-. !"enonis (j!<OMOVA. 194'); UE (jIlIU. 19"m. 

Six mUTe or kss complete a<;lragali are known from DFN. They have large dimensions and 
also Slen(lnoid characters. The hi~her than 100 index JI"i_hI .. 118 / Rreadth (measurements 
according nE GlllLl. (972) characleri.re.~ t:. sfenonis /GROMOVA. 1949). In the maleria! of OIIYola 
and Mal8Ss1no (llaly) there Is a greal ()Yerlappln~ in Ihi.\. Index bu( (he mean value for E. 
sren/}ni.~ from Ihese localities is 101.5 versus %.3 for t.. l"1,baJlus (l>E (jIUI.J. 1972. tab. 9). This 
index is higher than 100 in all specimens of I>FN and varies ~I""'cen 102.8-108 (mean 105.5) 
indicating a slenonuid horse. The faa:1.\ for navicular and cuboid are dislingulshed by a sharp 
crest. This crest Is sharper in E stemmis Ihan in E. cabalJus(DE (jlllU 1972). The llblit[uity ()f the 
facel for cuboid is gn:<Iler in F.. srenunis than in t.. (:ubaJJus (GROMOVA. 1')49). This facet Is very 
oblique in Ihe DFN horse indic<uing also similarities wilh 1:.'. slenonis. Moreover (jkOMUVA 
(1949) used Ihe relalive [XLsilion of the internal and external condyk~ to dislinguish E. stcmmis: 
enough later because of the great variablllty, thiS charucler wa~ considered nlll valid (DE (jllll.l. 
1972). The morplltlloJ:;icaJ characlers of the IlFN tL\tragall rit with those of /:'. sfcmmis Indicating 
great similarity with this species. 

The metllpodiaJs are robust: the .~Iendemc:.\." index lDi5111 arlicular brudth .. 190/1lei~hl varie..\ 
helween 21.:\ and 21.8 (mean 21.(,) hlr MCIII and IJelween 17.6 and 18.4 (mean HI-O) for Mtlll' 
This Index is 22.6-19..\ for E. s. \1re1i (SI.-Vtlllier) respectiVely. 20.6·17.7 for /-.'_ .i;. cL vin'ti 
Wueblu) respectively. 17.4-20.7 fur I:.~. seneLcmls (,')en<:/.e) rcspct:livdy and 18.7-I(i hlr 1-:"• .i;. 
my~doniensis (M&.:cdonia) respeclively (dalu from f1Sl'NMANN. 1l)79 and KOU"OS. in prl:C\.q The 
melluar.~a1s rclalivdy to Ihe mt:lacarpals are less eh.mgalcd in slenonoid than in cahulloid 
horse.... In Ihe populalions of E. ClJh.,/Jus the index lld_hi Mc Ill" 1to I lid_hi MI III is 82 mE 
GIHLl. JlJ72I, while I1 is 87.8 in 1-:• .i;. virefi (SI-VaIliCf}.865 in "':..~. er.I'ire/; (La ruebla). 87.7 in 
E. s..~ene7.en.~i.~ (Sene/.e). 865 in E..~. stennnis (OIivtilu). (dala fTfi'm EISENMANN. 1979 and DE 
GIUI.l. t9721 and 875--89 in f:". s. my~donicn."js (Mygdonla oa'iin) \KOlr..os. in prc.\~). In the DFN 
horse this index is 84.2 at mean, indicating slmilarilies wHh stenonoid horses. In lhe posterior 
surface of Ihe dlslaI end in Mtlll lhere are IWO fossae separated by a slight crest. This feature is 
referred for the stenonnid horses (f)E GtPJ J. t972). 

The aVailable firsl phalange.~ are short and rot/ust. The Orsl phalanx or the stenonold horses 
is distinguished from Ihat of caballoid.'i by the length of lrigonum phalangis or "V-,~car" (01': 
G1UI.I. 1972). The trigonum phlllangls is longer in F.. cabal/us Ihan In E. Slennnis. The index M... 
l"n,lh oC tri,. pharan"i. x 1.0 I H~i"hl is 60---63 for E. s. srenonis (011 vola). 56.6..62.1 for E. s. c1. 
v;reej (La Puebla) and 70-74 for I-:. cabal/us (data from DE GllII.l. 1972 and EISENMANN & DE 
GIUI.I. 19141. In the DFN phalange... this Index Is 59.3 and according to this value they are very 
cJo,'ie to the stenofloid horses. 

DISCUSSION 

The morphologh.:al characters of Ihe DFN hurse are very similar lu lhose for E. 
stenunis and thus no daubl Ihat it belongs 10 Ihis species. Nevenheless several subsptcles of r:. 
sfenonls have been described from Europe (DE (jIUlI. 1972: PRAT. 1%8; AI.IlEROI & RlIl/.-llllSTOS. 
1985; nOEUF. 1986: KOUfOS. in press). A compllrison of Ihe DFN horse wHh the various subsptcles 
of E. stenonis Is imfX)fIam for I1nding ils rclalions wHh Ihe olhers. giving a sub.\pecific 
determination and dallng Ihe locality. The melrical comparison of lhe available teeth material 
from Ihe DFN horse did not gh'e any valuable dlffert:nces between Ihe diffcrenl subspecies. The 
only observed difference Is belwecn Ihe UFN and r:. s. mygtlolliensis which has smaller Mc III 
than the UFN equid. The absence of slf'..c differences between I>FN and the varIous subspedes of
 
Eo srenon/s is possibly due tu the few and worn leelh of DFN, 10 lhe:: great overlapping belwecn
 
Ihe teelh of the various suhspecies and 10 the wearing stages or Ihe teeth.
 
The teeth of E. s. granarensis (Vema Mit.:cna) are highly p1icated with 4-21 p1is in Ihe fn.~.~ettt:.'
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Fig. 2. logurilhmJc fariH djagrum comparing lhe third met8.l.:urp:J.ls of the JJFN 
equid wilh the \'ariou.\ ;)ulJ:>'lxx';es {If E. slcnoniS 
X =\)fN ("=/-.1).• =E. s. mygdoniensiS. GJ:;"1l (n=ff-IJJ. • =E. s. vlretl. Sf VuJlicr 
(n=27..'iO). 0 '" E. s. er. vlretl. f UPuebln (n=Z.I-5f.J). 0 =E. s. senei'..ensls. Seneze 
I,,=IJ-JIJJ.•=1-:.5. stennuis. OIiW1/U (n=4-:'iJ. ~ =Mandard. F. h. onager. (tI=16). Fn, 
the mCdmremenu ."...oe TaNe 11. 

I. ,
• 

d 
I 
r ,.. 
r 
• ... , 
• O,(I.t X , x , ,~ 

fjg.J. - LOf,u.rithmh: ratio diagram comparing ,he third metuliJrsaJs of the DFN 
el/uid wifh the vari()u.~ SlJl)spct'ies lIf E. stenoni.... 
X=DFN (n=Z-4)• • =F.. s. mygooniensis, Gf:R (0=12-18), • =1:. s. VireU, St- Va1Jjer 
m=.'51-XO}, O =1--:. s. cf.,'lrell. I.a '~ebla (0=42-80), 0 =1-:. s. senezcnsl~, Scncze 
(f/=12 /9),.=F.. s. SH:I1Ullls, OtNoln. (n=8-9JA=:irandard, E. h. unagcr.(n=/4·/6). For 
rhe: mea'ilJre:fnrr''.'i .'iec Table Ill. 

8 
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Fig. 4. Logarithmic ratio diagram <:omparing the posterior first phwan~e.5 of rhe J)FN 
equld with the variOlLl; suhspedes of E. slenonis. 
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(MAR IN, 1987) and it is wdl dislinguished from the DFN horse wilh 5-6 p1is. The presence of the 
pH cabalin is another character which can distinguish the various subspeeies of E. srenonis 
(EISENMANN. 1980). The presence or (he pll caballin is constant In E. s. virtU from SI. ValUer 
(I()(}'{,), almost constant in E s. er. vlrefi from La ruebla (i(X)% except M 1 where U Is 
absent) and In E. s. senezensJs is nOl always present :(5()'55% In premolars and 30---40% In (he 
molars). In the DFN horse the frequency of.lhe presence of pH cabaJlln is 84% In the premolars 
and I(X)% In (he molars except M I; lhest: frequcrn...ics Indicate a slmllarily of IheDFN horse with 
that of St·Vallier and La Puebla. Our cHurts to sce If some other indices or morphological 
characters of the teem, u.~ed by various aUlhor.~ for the sUbspecific dinsllnetlon of E. srenonis, 
can be applied 10 the UFN teeth were unsuco::.~~ful. This is probably due to the small number of 
the available teeth from IJFN. which are very worn or unwom. The protocone Index of the r>FN 
horse is small. indicating a short prOTocone. It is also similar (0 thm of E. s. er. v;refl from 
Puehla and smaller than that of E. s. vlreU from SI.-VaJlier. The index protocone index of M3 x 
111' pr(}(oc..,e index or pI Is 243 for DFN, versus 201 for E..~. senezemis (Senb..e), 207 for E .~. 
virelj (SI.- Vallier) and 226 for E s. cL v;reti. On the OIher hand the index protocone index or 
M' xt '" protocont' ind... x or pot for IJFN is doser to "virell' ronn Ihan to "~·ene/.ensjs": the mean 
value of this index Is ')7.5 for UFN. versus 102_)~lm5 for the "viretj" ronns and 119 for Ihe 
"senezensls n ronns. 

The comparison of the poslcranial remains especially that of the metapodials Is more 
indlcilhle about the'subspcdfic dctenninallon or the DFN horse. The distinction of (he Mc III of 
c. s. scnezensls and E. s. mygd()niemJs from those of the UFN horse, by their smaller .~11.K, Is 
clear in FI~. 2. The DFN Mc III Is tnto the area of the large-Sized E sleR/m;::; and very close 10 
those from Olivola and La ruebla while It is slightly smaller than thal of SI. Valller (Fig. 2). 
Although the OIivola ITIetacarpals are slightly longer and more robust than those of DFN. The 
line for DFN melucarpals in Fig. 2 is very dose to Iha! from La Puebta. Thus the proportiOns of 
Ihe DFN metacarpals Indicate a horse similar to (hat from the locality of La Puebla. The DFN 
metatarsals compared with those of the other subspei:ies of F.. stcnonis Indicate again 
.~imllarltlcs With those frum OIivola and La ruebla and Qipedally with the sewnd swnplc (FIg. 
3). The Senc7.c mClOlarsals are close to the DFN but they are more elongated and slendercr. 
There is also a clear difference in the sire of the proXimal aniculalion surfoce which is smaller 
than thut of the DFN (mea~urements 7.8 in Fig. 3). The subspecies of Macedonia 1-:'. s. 
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X =DFN (n=I-.1). _ =E.s. vlrcli, Sr- V81licr(n=15). 0 = E. s. cr. viretL L1 Puebla 
(n=22-4.1), =standard, E. h. onager(n=/J-15). For the mcasuremenrs see Tab V: 
7'=MaximaJ lenl:rh of trigonum pluJ1lUlg,is, "=Greatcsr lengrh. 
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my~d()njensJs is dearly distinguished by loo smaller size (Fit:,. 3). The SI. Vallier horse setms 
10 have more robust Rletapodlals Ihan those of DFN (Fig. 3). The OIlvola meta(Ursals arc 
somewhat longer and more robust than Ihose of urn. while Ihe last ones seem [o.be very 
dose wllh Ihe material from La Puebl:a (Fig. J). 

The I,.-ornparlmn of the nrsl phalanges fmm OFN 1j!luws Iha[ they belong 10 tile poslerlor 
leg. Aner that lhey oompared with the posterior phalanges from SI. Vallier and La Puebla (Fig. 

4). The DFN first phalanges fit very well with Ihose from la !'uebia while they are slightly 
smaller than Ihose from SI. Vallier. Thus again from the comparison of the phalanges Ihe DFN 
horse SCtms to be c1ns~r 10 Ihal from I.a Pud>ht. 

As il wa.s refcrred above the I)FN equld has all the morphological characters of E. sfenonis 
and must belong to one of the subspecies referred to this ho~e. The comparison wilh Ihe 
european malertal of E .Henonis indicates thal: 

- Ihe DFN horse belongs to the Illrge-sll..ed fonns of R. stenonis. and 
- Ihe DFN horse Is dose {O lhe horse from La Puebla and St-VfllIier. 

The St- Vallier equid Is referred ulUkr lhe name E. srenon;s virer! PRAT. 19t18,while that from La 
Puebla is considerred similar but not the same and It Is referred as E. slenonis d. vJreU 
(F.lSFNMANN. 1979. 1980. t98I). The Similarity of the available DfN rnalcrial with that from La 
Puebla allows us 10 consider the I)FN horse similar to E. s. vlrerl and 10 refer It as E. s. cL 
vlretf. waltln6 for mort WIt! bt:uer mater1al which will allow us to have belIer morpholOglCllI 
and dimensional oomparlsons. 

BIQSTIlATtGRAPHV 

The detailed study of the equld material from DFN has proVided some new dala aboul 
l!le age or the J)FN fauna. A prelimJnary idea about tbe age of the DFN locality has been 
eKcluded from the OISI collected material. The specieS c1etennlned In Ihe Ors! collection from 
DFN are: NYClereUlCS meg8ITI8SlOldes. VuJpes BlopecoJdes. ChasmaporIhttes lunensls. Equus 
slenonis. Macedonllherium man/nU and Gl:JiiogornJ meneghJnli (KOUFOS et al.. t99I). 

The OFN raunal composilIon i.~ similar to those of SI-Vallier,la Puebln,VolalC. and 
OIivola..The presence of the carnivores Nycrercutcs mef,amasroldes.OIasmaporrheres lunensls 
and Vu/pes aJopecoJdes together in the nFN fauna Indlcales a middle VUlafranchlan age. On the 
Olher hand M8.cedonJthcrium appt:ars In Volax (middle-latc ViI1afranchian) wHh Nycrereutes. 
and G4ZeIJospira, while In Ihe laIc VlIlaIranchlan locality of Uho.k.os it appears with Canis. The 
few material (a hcmimandible, IWO metatarsals, some isolated leelh) of the I)FN equld, In the 
fiNt collection. showed similarities wllh OIivola and especially with Sl-Vallicr. Thus a middle (SI. 
ValUer) 10 late (Otivola) VUlafranchian age for the DFN fauna was r,lven (KOUFOS ct 81.. 1991). 

The collection of more ~Quld maletinJ and the derailed sludy of It In the presCnl anicle gave 
marc 0010. about Ih~ age of Ihe DFN rauna. The morphological and mettical compatison of the 
DFN horse showed Ihal it is very close 10 that from la Puebla. Th~ equld of La Puebla is 
considered Ihe same as (hat of St- Vallier and S. Giacomo (Italy) referred as E. s. vireri 
characterizing t~e SI -ValUer Unit. middle VllJafranchlan (DONADQNNA It ALBERDL 1987). 
According la AI.ZAROLl cr al. (1988) La Puebla Is referable (0 the St-Valller Unit (middle 
Vl11afrWlchlan ,2.0 m.y.), while OIlvola Is slIghlly younger rcprcscllUng the Oldest fauna! unit of 
late Vlllafranchian. Tbe St-VallIerFaunal Unit Is referred to MN 17 (middle Vlllafranrnlan. lale 
Pllocene) wUh an absolute age of 2.0 m.y. (MASINJ &: TORkE, 1990). Based to the similarities of 
the DFN equid wllh La Puebla and SI-VaJller ones and to the above mentioned data a middle 
Vlllafranchian age is possible for the DFN locaIilY. Morc prt:(.1sely the OFN fauna belong<; to 
the St-ValUer faunal Unit wilh an absolute age of about 2.0 m.y. 

The morphoioglcal characters of lhe DFN horse can prOVide some data aooul Ihe 
paleoenvironment. The metapodlals of this horse. especially the metatarsals. are more 
elongated than those of E s. vlreti from St.·Valller and dose 10 E. s. cf. v/reN from Ptiebla. 
The index Brr.dth or dl.phy.i. II 1" I Maximal I~",lh Is i5.7 for the metacarpal~ and 13.2 for th<: 
melatarsals of the DFN horse, versus 16.} llnd 13.9 for E. s. vlrerJ and 14.9. 12.9 respectiveily, 
for E. s. cL virelLOn the other hand the plication number of the teeth has a mean value 6.4 for 
the molars and 6.0 for the premolars. The assoslation of these two factors (robustldty and 
plication of the premolarS) Indicates that Ihe DFN horse Is very dose to the recent afrtC811 

forms H. burchelll, E.maurlt8.llJcus and especially 1;:. zebra, characrerlzed the afr1can savanna Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.
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(ElSENMANN. 1911~). The valUt::s of the nFN horse are nOI vtry high, like in H. s. vireti ami F. .'•. 
d. virelJ but they are inw the ranges of the afrlcan group (EISENMANN. 198~). The hypsodOnlY 
and the avalalble number of Ihe r>lls of Ihe I)FN horse show also an arid cnvironme;nJ 
(GKOMOVA. 1\149), nOl very dHrerem frulll that of SI.-Valller. The detailed study of the re.~' 

material, a~ well a~ lhe continued excavations and the col1ectitln or more material will proVide 
u.~ more data for the age and the envlroment. 
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TABLES OF MEASUREMt:NfS 
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TAUL/:;" l. Dimensions of the upper and Jower cheek teeth of the DFN equid. 
Lf~=QCdusll1lengrh. Bo=ocJusaJ breadrh. Lp=prorocone length. Bp=prolOcone 
breadth, Bnf.=antcrlor. PIJst.=posrerJor, Lprft=preflexJd lenf,rh. 
Lplfl=poSfflexld Jengrh. n=number of measured speCImens. x=mean value, 
mln=minimum observed value, mll1r=maxlmum observed vllJue 
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,.~, X "', m..,,~ X m" m" 
1, J 211.00 27ll.0 273.0 

2 
3 228.07 226,5 229.7 

1 3 262.00 259.0 266.0 
3 

J 216,60 211.9 219.9 
35.80 345 :HA,J 35.53 34.0 36.8 •
 ,4 4 32.50 3L5 33.5 

J 5153 51.0 52.5 
4 5 27.58 26.S 28.3 

4 52.65 51.7 5455 
6 4 39.25 31.5 40.0J 33.O'i 32.6 33.S6 
7 J ".00 m 47.114 43.91 43.:1 44.87 
3 • 12.15 1Q2 13.016.<11 15.1 17.73 •
 9 4 8.63 3D 9.'0 0.00 0.0 0.09 ,
 10 2 SUl'i 'Q' 51.549.26 48.310 '0'
 2 4l}JXl 48.5 49.55 4K.55 .... 50.211 
12 2 36.65 36.0 37.3 
13,• 3(1.40 35.8 37.2 " 12 , 1 26.00 255 265 

" 30.33 30.0 31.0 
27.!lJ 27.0 29.613 

3 30.23 29.5 31.5"
 

TABLE IJ. Dimensions of the third mecucaT{JJd of the f)FN cQuid. 
I. Maximal /ength,2. Internal Jen~rh, J. Breadth of the diaphysis (in (he midOJe). 

4. OAP idem at the same level, 5. Proximal anico/ar breadth. 6. Proximo! anlcul,ar 
OAP, 7. Maximal diameter {or che arcular {1If.;-e1 for os magnum. S. DJamerer of che 
facet for os hlJl1l11fUfIl,9. Idem {or Mc IV , ID, Vista} maximal supnlllrtlcufar 

breadth. 11.. Distal maximal articular breadth, 12. DlstaJ maximal OAP of the 
ked, 13. VistaJ minimal DAP of the lateral condyle. U. Distal maximal DAP of 
the medial condyfe. 

TABLE Ill. Dimensions of rhe third metatarsals of rhe nFN r:quid. 
Measuremems like those of the Mc JJI except B. Maximal diameter of the 
articular facer for cuboid and 9. Idem for cuneiform 11. 

,,~ , X m1" m.. 

1 , 78.50 76.1 315 
J 71.50 63.6 ~.7I J 33.10 31.1 34.1

• 2 .~4.6S 54.0 55.3, 2 :\7.25 ](i.a 37.7 
,,~ 

" X ml, m.. 6 J 42.20 41.0 43.3 , 62.54 60., 7 3 40.47 39.8 41.2
1 63.7 
2 52.75 ".. 8 J 23,37 21.S 24.56 59.0 
3 • 29.37 28.0 9 J 38.13 355 41.5

~17 10 2 SIUS 56.3 56.S
4 6 63.00 61.8 ".0 

51.48 411.3 54.3 J1 2 SK.91 58.4 .'i9.~5 6• , 34.52 32.7 36.1 
J2 
Il 

2 
I 

19.55 
22.50 

">
22_'; 

20.3 
22.57 <18.0 55.0, '"70 

TABLE IV. Dimensions of the astragalus of the fJFN efjuicJ. 
1. MaxImal length. 2. Maximal diameter of the medial condyie. J. lJreadth of the 
trochlea. 4. Maximal breadth. 5. Distal l1rt;eulnr breadth. 6. VistaJ art/eulllr depth. 
7. Max/maJ med/Ill dt:jJfh. 

TABLE Y. Dimensions of the firM phalmlX uf the nfN eqwd. 
I. Maxima/length. 2Amerior length. J. Min/mill breud/h. 4. !'roximal breadth. 
S.Proximal depth. 6.Dislw btelJdth 81 lU~rnsJties. 7. Dlstal anlculAr brendth. 
B.IJlstalartJcu/ar depth. 9. Minlmllllength of mgonuHl fillJllUl!f.i.~. Itl. Medial 
supratuberosital length, 11. Lateral suprofuberosil81length. 11. Medial 
lnfrawberosllaJ length, 13. '.ateral infruwberosiwj fength. Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.
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f:'1/Ulb slt;:nonis d. l'ln'/;. DafllCrO. Mu<.:eJlll1iu. Greece. 

Fig. I. Skull. I>FN·112. rightlateru] view. 

F1¥,.2. Maxilla wilh hlllh Inolhnw.,s, DFN·IOK O(4.:Ius'll view. 

I'I.A n: 11 

hIUlJ.~ s/cnonh d. vir~1i . [)aflleT\l. ~1uceOonja. Greece. 

I'i~. L Righl ul)pt:r toolhmw. IlFN-77, (1u.;lusal view. 

FIg. 2. Lcrl lower ltlOlhruw. IlFN-62. 1K:c1uMtI view. 

Fig.' 3. ThinJ fnt:la..:arpuls. r>!·N 11."1, 114. 

Fig.4. Third mtlalllrsals. DFN-30. 29. 

Fig. :''l. ASIr~ull, I)FN-J'i. ~)(l 

Fig. 6. First phalanx oflhe Ihirtl digit, DFN-46. 
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