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ABSTRACT -Most of the localities of Miocene vertebrate fauna in Bulgaria are ofTurolinn age. The fassiliwtion happened mostly in rwe.r 
a11d lake coastal sedimems. The disposition of the localities shows that the recent hydrological system of Bulgaria ,tlready basimlly existed. The 
largest fossil fauna/ complexes in lVm 811lg11ri11 are m the regions of Hndjidimovo, Kn/111111ntsi. Kromitfovo. Coma S11shitsn and Hmb,mko. The 
age of the fossils /rom the last mm1ioned locality sums to be heterogeneous. Tiu lower hori:um.r seem to be Maeotin11. while the upper one has a 
Pontian (late 1iirolian) to Ear!J Ruscinum age (most probably MN 13). The fassilifero11s sedime111s in the area of Knlimamsi (Kalimanui 
Fomuuion) includes a number of exact localities. The age of the oldest one in the secrion of rhe formatron could be Lllte Snrmatian (Vallm1111). 
The rest of the locnliries. summing from the upper level.s, are of Maeotian (Ellrly-Middle 7iiroli,m) 11ge - MN! l-12. The richest -far the wne
bemg - Lare Miocene mammal fauna is the one fr.om Hadjidimovo-1 (Mma basin). The 11cm11111/11tion of the fossils ro11ld be II remit of period­
ical Jloods. The prelimi1111ry investigmion shows the presence of 29 mammal species in the taphocoenosrs of the locality. The rnphonomical and 
palaeontological analysis show a prevalence of the 1pecies inhabiting open. to 011e or other extent, spam. There are indimtiom far a relatiuely arid 
environment with the appearance of a form f{IVt1nna. S11ch should be the main nppearnnre of the so called "Pikermi1111" biome. The origin of its 
ZQocoenosis sho11/d be looked for t1S enrry as ifl rhe rhin nrrd forests from the Late Paleogene of Central Asia. 

RJASSUNTO - [Cararccrisrichc "Pikcrmianc" nella fauna a gramli mammifcri dcl Turoliano (Miocene supcriore) in Bulgaria occi­
dcnralcl - la mnggior pnrte de/le lomlirlt ,, vertebmti de/ Miocene superiore de/In Bulgarrn e di nlt 1iJroli1111n e proviene tin comesri sedimema­
ri di ambiente lamstre o jl./{viale. la distribuzione rtreale dei siti fassiliferi dimostm rome lnttl{flle sistema idrologico Josse, nel Miocene mperio­
re, g,a definito nelle we lmee principnli. I pit, ,mportnmi complessi fo1111isrici in Bulgaria occidemale sono sitt1at1 nelle pro1J111cie di Hadjidimovo, 
Kali1111mtsi, Kromidovo, Coma S11shits11 r Hrabarsko. le era mppresmtatr in quem localitlt abbmmano imervalli di tempo diversi. Si mizia 
co11 wr live/lo probnbilmeme Meotico, nrrivando 111 Livelli pi,, recenti de! Po1 1tiro (7iirolia110 mperiore) o tie/ R11sci11in110 bt1S11!" (probnbilmellle 
ancom MN 13). I sedimerrti affiom11t1 nell'nren di Kalimamsi (Fom1nzione Knlrmnnw) sono carntteriZZt1ti dnlla presenza di numerose assodn­
zioni fassili, In pi11 antim de/le ql{afi potrebbe mere de/ Vnllesiano, mentre le pi1i remui so//0 de/ T11rolin110 inferiore-medio (MN I I - 12). Aflo 
srato am,ale, la piri ricca associ112,ione fo11nrsric11 notn e quella di Hadjidimovo-1 (b11ci110 di J\,festn). Da un prmto di vista tafanomico e ii riml­
tato di unn successione di evemi di eso11dazio11e di rnnale, e dnllo studio prelim111are emerge ,ma rafocenosi costitt1itn da 29 specie di mnmmife­
ri. l'nnnlisi tnfonomicn r pnleoecologica evidmzin /11 pre1111le11Z11 di taxn mmttrrisrici di sp,izi pi11 o meno nperti, con ,,,dizi de/fa presmza di 
amb1mti aridi, ripici di una s11vm1afarestatn. Per q/{esti camrreri. l'associazione di Hndjidimovo-1 puo mere comidemtn In primr1 evide11Z11 di 
111111 fiu11111 di tipo "Pikermia110''. l'origine di 111111 tale zoocenosr puo essere i11di1Jid11ata 11elle arer aride a scarsa copermra vegerale de/ Pnleogene 
superiore dell'Asia centrale. 

THE LATE MIOCENE LOCALITIES IN BULGARIA 

The abundant data available up till now show che 
presence of a large number of Miocene localities of 
vertebrate fauna in Bulgaria (see: Bakalov & Nikolov, 
1962; Nikolov, 1985; new localities are being found 
even now - Texc-fig. I). The map of cbe Neogene 
localities in Bulgaria clearly indicates that chose from 
rhe Lare Miocene, especially Turolian, strongly prevaiJ 
(Tab. 1). Those of Yallesian age are relatively few. Of 
rhe Yallesian localities especially interesting are 
Nessebar and Kalimamsi-1 in SW Bulgaria (see 
below), because of their fauna. The fauna from 
Nessebar - old Turkish cemeteries (South Black Sea 
coast of the counrry) includes: Schizochoerus vailesien­
sis (cf. Nikolov & Thenius, 1967), Prodeinotherium 
bavaricum (cf Nikolov, 1985), Hipparion aff H. 
primigmium, Dinocrocuta gigantea, Machairodus 
aphanistus. (Spassov, N. & Koufos, G. in prepara­
tion). This fauna gives reason ro the latter authors co 

refer ir ro the 1.ones MN 9-10. The rich Turolian 
(Maeocian-Pontian) fauna gives a rather good idea of 
rhe zoocoenosis and che natural environment of this 
time. The latest summary of the Lare Miocene local­
ities of hipparion fauna is presented on Texr-fig. I 
and Tab. l. The Turolian locaJities are concentrated 
in several regions - Sofia area, rhe area of NW 
Bulgaria near the Danube, the basins of Marirza and 
Tundja and especially rhe basins of Srruma and Mesta 
in SW Bulgaria. Obviously chis is an indication char 
by this rime the main hydrological ner of the region 
already existed. This also supports the suggestion of 
an acrive transportation of desrrucred rock material 
and irs accumulation by che Turolian rivers in che 
region, related to the planarion processes. The con­
centration of fossiliferous sires in the Auvial and lake 
sedimenrs is not accidental. Favourable caphonomic 
conclirions in chis ma.inly arid environment were pre­
sent exactly in rhe river dales where the embedding 
(mostly seasonal) of the organisms rook place. 
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About che Maeocian-Pontian (Turolian) fauna of 
the mammals of W Bulgaria one could judge nor only 
after separate finds bur in many cases after whole fos­
sil fauna! complexes. Such are represented mostly by: 
- Hadjidimovo from the basin of Mesta river.
- Some localities from the Struma basin as Gorna

Sushitsa, Kromidovo and especially Kalimantsi
- Hrabarsko (Sofia region).

The fauna! check-lists of the Turolian localities
mencioned (except Hadjidimovo and KaJimanrsi -
Pehtsaca) are given below after Nikolov ( 1985) with 
nomenclature or raxonomic corrections and some 
additions. (A number of raxa need revision and are 
therefore nored wich: ?, afL cf. as consecmive degrees 
of resemblance ro the relevant species or generic taxon). 

MAIN LOCALITIES FROMTHESOFlA REGION 

HRABARSKO 

Located in the Sofia disrrict, it is an abandoned 
mine. Ac chis site, the Balsha member of the 
Gnilyanska fine. (Kamenov & Kojumdjieva, 1983) 
yielded fossil remains from three levels (here listed 
afcer Nikolov, 1985 with corrections and with addi-

GREECE 

rions from Spassov & Ginsburg, 1999). The oldest one 
includes: Aceratherium aff. incisivum, ?Choerol.ophodon
sp., cf. Hipparion mediterraneum. The middle levels 
yielded: Tetmlophodon wngirostris, Deinotherium gigan­
teum, Mmnmut borsoni. The uppermost one: Anancus
arvemensis, Mammul borsoni, cf. Dicerorhinus sp. (D.
schleiermacheri after I. Nikolov - bur ir seems rhis 
species has never been found in £. Europe), Hipparion
mediterraneum, Hipparion sp., Tapims balkanicus. The 
remains listed by Bakalov & Nikolov (I 962) as 
"Dipoides major" and "LepltS timidus" need a revision, 
as well as the specimen referred co "Vespertiliavus
schlosseri", accuaUy belonging co a Desmaninae insecti­
vore (B. Sige, S. Leoendre, pers. comm.). 

The sediments &om Hrabarsko are referred to the 
Balsha member of che Gnilyanska formation (= 
Gniljane formation). le occupies rhe upper pares of 
rhe formation. Basing upon che mollusk faw1a and 
the Aora found, Kamenov and Kojumdjieva (1983) 
suggest a Poncian - supposedly early Pontian - age (i.e. 
approx. che beginning of MN 13) for the Gnilyanska 
formation, including the Balsha member. 

The fauna of the lower and the middle layers of 
Hrabarsko should be most probably Maeocian after 
the composirion. 

Texr-fig. I - Main Late Miocene localicie� of Vertebrate fauna from Bulgaria.



No Localitic, in alohabetical order 
I 1\hmatovo 
2 Aldomiro, tsi 
3 Archar 
4 Baldno 
5 Ba1ish1111sa 
6 Bo)!danitsa 
., Bouvovu,i 
8 Brezhanc 
9 Brez.ml.. 
10 Bulan 
II Bvala Slatina 
12 Cherkez,tsa River. 

between Ahrnato, o and Pooo\'itsa 
11 Chiman 
14 Debar 
15 Dmcvo 
16 Dii1mro,·o 
17 Dohrn Sushitsa 
IS Dra1:ov1sht1tsa 
l<l E7erovo 
20 Gaber 
21 Gtoicnc 
2:! Goma Gradcshnitsa 
�-
-· Goma Sushitsa 
24 Gom, Tsibar 
25 Hadiidimovo 
26 Haircd111 
27 Hanovo 
28 Has�o,o 
29 Hrabarsko 
30 llindentsi 
31 l71trCI 
32 Kalimantsi• 
33 Katina 
34 Kochcrino, o 
35 Koorivlen 
36 Krcsna 
37 Kromidovo 
38 Kula 
39 Liubovist11.: 
40 Matorad 
41 Mandra 
-12 Marino Pole 
43 Mclmk 
-1-1 Mihailovo 
45 Mines Maritsa lztok 
46 Mui;alcvo 
• 17 near Burgos ( exact toe . Unkno11 nl
48 Ncsscbar 
4() Nocvtsi 
50 Omwanovn 
51 Qry:thc,vo 
52 Ostritsa 
53 Pan•oma1 
54 Pc1rehk 
55 Ploski 
56 Popitsa 
57 Ravda 
58 Roeo,inovo 
59 Sandanski 
60 Seltsi 
61 Simttli - Oranovo (coal beds) 
62 Stanvamsi 
63 Tcmctkovo 
64 lenevo 
65 Vama 
66 Vcncts 
67 Vidm 
68 Vmoll.rad, 
69 Vtadich1tsa 
70 Yambo! la facton vardl 

THE TUROLIAN MEGAFAUNA OF \'(!!;'ST BULGARIA 

Age 
Main localities" ilh most Proroscd biochronological position of 

orobublc Vallc,inn ngc the locali11cs with Turoltnn ngc 
from Earl\' to Late Turolotm 
from·? Ear!\ to Late Turohan 
Turolian 
'? Lute Turolian 
Earlv • Middle Turolian 
Late Turolian 
Earh • MiddteTurotian 
Middle· LatcTurolian 
Turol,an 

?farh Vallcsian 
from ?Middle to LatcTurolinn 
from Earl} 10 Late Turohan 

from·• l\1iddle to Late Turotian 
cf. Late Turnloan 
cf. Late Turoloan 
Turolian 
from Earh to ·1 /\tiddtc Turolian 
Lale Turolrnn - Rusciman 
? from ,\Jliddle to Late Turolian 
frnm Middle to La1c Turoliru1 Ruscininn 
Earl\ • Middle Turoltan 
Turolian 
Eart,-1\hddte rurotian 
Earh-M1ddlc rurolian 
llcamnmll. of the Middle Turolonn 
Lale Turolian • Ruscmian 
Middle Turotian. Ruscinian 
'!Lale Turolmn 
from Middle to Late Turolian R11sc1111a11 
Earh Turolian 
Late Turolian-Ruscinian 

see bdo\\ • ,cc beklw• 
Late Turolian 

'! Lmc Valtesian 
Turnlian 
I ate Turolian 
Earl\' or mos1 orobablv Mid. Turoltnn 
rurolian 
Middle-Late Turolian 
Late Turolian 
La1c Turolian-Ruscmian 
rurolian 
Late Turoliun 
'? Earlv Turolian 
from Middle to Late Turolian 
b1rh -La1c Turulian 
from Earl, 10 Middle Turolian 

Valtcsian 
Middle-Late Turotian 
Late Turotian 
La1c-M1ddlc Turntian 
Late Turotian 
Litte Turoliau r• R11sc111ianl 
Earl\ -Middle ·1 urolian 
Earh ·Middle Turolian 
Turolian 

Earlv Vatlesian 
from E. Turohan lo L. Turohan•Ruscinian 
Earl\ -MiddtcTurolian 
Earl 1 -� 1 iddk Turolian 

Late Vallcsian 
Earll-Middle Turotian 
Turolian 
from ''Late 1 urotian to Viltafranchian 

? Earl\ Vallcsian 
Earh-Middlc Turoliru1 
Earh-Middtc Turman 
Earh-Middlc Turohan 
Turohun 
Earl\ -M iddtc Turol ian 

71 

n,c localmcs arc: selected from 
Bak.ilm· & Nikolov ( 1962) and 
Nikolov ( 1985) with change, .rnd 
additions by the author. 
Th<· biochronolog) is after Nikolov 
( 1985), revbcd by the .rnchor. (E. 
rurolian - MN I I, Mid. lurolian • 
MN 12. L1te Turolian MN I 'l 
'Kalimanisi-1 (the Kalimancsi river 
bank) · possihle Lare Vallesian 
(Valles1anfforol1an boundarr); the 
rest loc.1litic.� (such as Kal1man1si 
Bardow. Kalimanisi - Bukovcrs. 
Kalimamsi - Pchtma. Kalimanc,i • 
Bcliovski pa1, ccc.) - Turolian 
(MN I I - I 2. mo�1 probably MN 12) 
Legend: From . . . to . . . means a 
prc,cncc of more than one 
biochronological u111rs. 
... - ... : means an 11ndetcrm1ned 
a�c between two or more 
b1ochronological unm. 

"fob. I - Main Lace Miocene lo­
calicies of vercebrace 

fauna from Bulgaria in 
biochronologic:il con­
text. 
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The problem wich che upper level of Hrabarsko 
where Anancus and pare of che hipparions are found 
is nor easy co solve. Ananctt.s is moscly typical for che 
Pliocene. 

Besides, che hipparion remains from che locality 
seem ro be close to che Ruscinian form Hipparion 
crassum (Dr. A. Forscen, Helsinki - in lir.). At che 
same rime, however, there are good reasons co sup­
pose char chose mammals penetrated SW Europe ear­
lier. So, ir would be useful do discuss the following 
problems: 

l. The Anancus problem. Normally Anancus is
known in Europe from che Ruscinian. le seems char 
in Sourh Europe as Bulgaria and Spain and possibly 
in Cenrral Europe - Dorn-Diirkheim Anancus exiscs 
as early as MN l 3 (Mecz-Muller, 2000) (for Bulgaria 
see che faunal associarion of several localities as 
Oscricsa, Melnik, possibly Ahmacovo - II cycle etc. in 
Nikolov, 1985). These dara need special attention 
and examinarion. Most of che finds of this genus, 
labeled in Bulgaria as "A. arvernensis", are determined 
after separate reerh. Primitive dental morphs of 
Auancus could be in some cases mistaken wich 
Tetralophodon longirostris. 

2. The Ammcus "arvernensis" - "Zygolophodon bor­
soni" association. In Bulgaria there is an archaic form 
of Mammut (=Zygolophodon) borsoni in MN 13 (see 
rhe relatively "long" symphysis of the mandible from 
Ahmacovo in Nikolov & Kovachev, 1966), so rhe typ­
ical Ruscinian association M. borsoni - A. m·vernensis 
probably exists here during che whole of MN J 3.

Similar chronostracigraphic position has che fauna 
from some orher localities from rhe Sofia region as 
Katina, which is from che upper pare of che Balsha 
member. There are cwo levels in Aldomirovtsi. The 
lower one yields fauna which is probably from 
MN 11-12, bur the upper one, where Anancus+Hip­
parion are found, could be MN 13-14. For che rime 
being rhe available data seem co indicate a Pontian s. 
srr. - i.e. zone MN 13 (probably mid/end of MN 13) 
rather rhan Ruscinian level for the upper layers of 
Hrabarsko. 

MAJN LOCALITIES FROM THE STRUMA BASIN 

GORNA SUSHITSA, Blagoevgrad district, Kalimantsi 
formarion ("svica"), II cycle (for che licosrrarigraphic 
units see Kojumdjieva et al., 1982; Tenchov (ed.), 
1993); Maeorian after mammals: Ancylotherium pen­
telicum Gaudry & Larcet, Chalicotherium goidfiwi 
Kaup, Hipparion cf. theobafdi Lydekker, Hipparion 
mediterraneum Gervais, Tragoporta.x amalteus Gaudry, 
Mesopithecu.s ?penteficus Wagner, Paleoreas lindermay­
eri Gaud ry. 

KROMIDOVO, Blagoevgrad district, Sandanski forma­
tion ("svira") II cycle: 
Kromidovo 1 (in the village), Maeocian after mam­
mals: Aceratherium sp., Hipparion mediterraneum 

Gervais, Hipparion sp., ?ChalicotheriumgoU·fussi Kaup; 
K.romidovo 2 (700 rn east of che village): atf Bohlinia 
atica, Hipparion mediterraneum Gervais, Hipparion 
matthewi Abel. Adcromta eximia Roch & Wagner, 
Mesopithecus cf. pentelicus Wagner. 

KALIMANTSI, Blagoevgrad disricr, Kalimancsi Forma­
tion ("svica"), l l  sedimentation cycle after Kojumdjieva 
et al. ( 1982): 
Kalimantsi l - (boundary I-ff cycle). The locality is 
in che base of rhe Kalimanrsi Formation s. scr.: aff. 
Acerorhinus zenzowi Borissijak, ? Metaschizotherium 
fraasi Koenigswald, Hipparion cf. theobal.di Lydekker, 
Prodeinotherium bavaricum (Meyer); 
Kalimantsi 2: Adcrocuta eximia Roch & Wagner, 
Pararnachairodus cf. orimtafis, Ancyfotherium pen­
telicum Gaudry & Larrec, Hipparion mediterraneum 
Gervais, Microstonyx rnajor Gervais, Tragoportax 
arnaltea Gaudry, Mesopithecus cf. penteficus Wagner; 
Kalimantsi 3 : Dicerorhinus sp., Hipparion matthewi 
Abel, Helladotheriwn duvernoyi Gaudry & Larcec, 
Bohlinia atica, Gazella brevicornis Gaudry, f>aleoreas 
lindermayeri Gaudry; 
Kalimantsi 4 (in the highest deposit levels, ac about 
100 m. above che level of sire 1 ): lctitherium (?) 
orbignyi Gaudry, Dicerorhinus sp. Kaup. Hipparion ? 
'
. 
rassum Gervais, Hipparion mediterraueum Gervais, 

Pafaeoryx paflasi Gaudry, Pafaeoryx majori Schlosser. 
The reference of 1. Nikolov ro "H. cf theobal.dt' 

(see also Gorna Sushicsa) needs a revision (Dr. A. 
Forscen, Helsinki - in lir.) 

The fossiliferous sire of Kalimancsi bel�n�s, after 
che opinions expressed till now, co rhe KaJimancsi 
Formation, Sandanski Graben (Kojumdjieva et al., 
1982) [the concept of che Struma basin formations is 
recencly under revision (T. Tzankov & N. Spassov, in 
preparation)]. The fossiliferous sire of Kalimancsi 
spreads over a large area (ea. 8-10 km2) where a num­
ber of localities are known. The above-mentioned 
localicies are officially known mainly from che works 
of Prof P. Bakalov and I. Nikolov. Several new local­
ities were found by D. Kovachev (Palaeoncological 
Museum - Assenovgrad, branch of the NMNH - Bulg. 
Acad. Sci.) during che lase decades as: Kalirnancsi­
Pehcsaca, Kalimantsi - Bukovecs, Kalimancsi -
Bardovski pat, Kalimancsi - Bardoco, Kalimancsi -
Prehvarloka (see Tab. 1 ). The unpublished materials 
in a process of research are kept in the Assenovgrad 
museum. Of special importance is che locality 
Kalimanrsi-Pehrsaca (Kovachev, 1988), situated in the 
middle/upper layers. The following caxa of 
Early/Middle Turolian age (MNl 2?) are found here: 
!ndamos bakalovi (Kovachev, 1988); aff Hyaenicti­
therium sp.; Hefladotherium duvernoyi; Bohlinia atti­
ca; Gazella sp.; Kaiimantsia bufgarica gen. er sp. nov. 
(D. Geraads, N. Spassov & D. Kovachev, 2001). As ic 
seems from che preliminary analysis of some finds -
antelopes, rhinoceroses, chalicotheres, Mesopithecus, 
Prodeinotherium, Deinotherium etc. - the rich fossilif-
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erous sediments from the different localities in che 
area of Kalimancsi (in deposits more chan 100 m 
chick) represent a fauna chat existed in a long period 
of time. The faunal remains in che base of the layers 
are probably of Lace Vallesian age (che fauna of chese 
layers - che river bank needs a revision: a very early 
Turolian age is nor impossible). Mose of the lacer fau­
na] finds belong to che mammal zones MN] I or, 
more probably, MN 12, possibly till the very end of 
che larcer zone. So, we could suggest a Lace Vallesian 
(Vallesian/Turolian boundary) age for Kalimantsi 1-
(Kalimanrsi, che river bank) and Maeocian [= Early­
Middle Turolian age - (MN 11112) of the western 
European biochronology]) for Kalimantsi 2-4 and 
Kalimantsi-Pehrsata and the rest localities known up 
rill now. 

MAIN LOCALITlES FROM THE MES
T

A BASIN: 
HAOJIDJMOVO LOCALITY AND fTS SfGNTFTCANCE 

THE SITE 

The richest among the Bulgarian localities of hip­
parion-fauna is the Hadjidimovo sire. Hadjidimovo 
fossiliferous area is sirnaced in the Mesta river valley 
near the Hadjidimovo town and che Bulgarian-Greek 
border and represents a Lace Miocene fossil site with 
4 localities of vertebrate fauna. The sediments (lighr 
day sands) belong co the Nevrokop Formation 
(Vacsev, 1980). The sire is first noted by I. Nikolov 
(1973) but ics richness was evaluated after the excava­
tions of D. Kovachev between 1985 - 1998. 

THE FAUNA INVESTIGATIONS. MATERIAL, METHODS 

More than 19,000 bone remains (D. Kovachev's 
collection) are presently scored in the Assenovgrad 
Museum - a palaeontological division of che National 
Museum of Natural History - Sofia. This vase mater­
ial (mainly from Hadjidimovo-1) is still unpublished 
and is currently under investigation (by Spassov and 
others). The results presented here are preliminary. 
The estimation of the minimum number of individ­
uals belonging co a species/genus in the ecological 
analysis is possible due to the very good preservation 
of the bones and is made after the dominating bones 
of each taxon in the caphocoenosis. For this purpose, 
cl1e method of Bokonyi (1970) was used. The com­
parison of the locality caxa list wirh ocher known Lace 
Miocene localities was made with the Poisson criteri­
on for distances between samples after che method of 
Davis (1977) and programmed by 0. Vitov (Inst. 
Applied Mineralogy, Sofia). By che reconstruction of 
che suppposed ecological demands of the caxa, gener­
al observations on the dental and skeletal morpholo­
gy are interpreted. In a number of cases analogies 
with Recent forms are given. This is possible in cases 
of relacively close taxonomical relationship, (cl1e gen­
era Gazella, Hystrix. Ceratotherium, Tapirus) or a 

strong rnorphofunctional resemblance (Adcrocuta -
Crocuta, Pafaeoreas -Antilope, etc.). As an additional 
method for the reconstruction of the landscape 
cenograms are used (Legendre, 1988). The estimation 
of the body mass of the species, needed for this 
method, is made by direct comparison of the size of 
cl1e most informative bones and skeletal parts with 
chose of morphofunccionally similar recent species. 

PRELIMINARY TAXONOMIC RESULTS 

The preliminary fauna lisr of che locality 
Hadjidimovo - I (Hadjidimovo-Girizice) includes ac 
least 29 man1mal species (der. N. Spassov, D. 
Kovachev; see also Geraads et al, in press; Spassov & 
Ginsburg, 1999) (Tab. 2). Of special inceresr are: the 
large collection of hyaenicticheres with the mandible 
of cf. Miohyaenotherimn (Hyaenocheriini); rhe rather 
complete skeleton of Metailums cf. major, the coexis­
tence of two chalicochere genera (Geraads, Spassov & 
Kovachev, in press); the presence of Tapiru.s remains 
(Spassov & Ginsburg, 1999) � a single cooth - a very 

No Tax a 
I Muslelidae indel. 

2 flyae11otheri11m gr. wo11gii 

3 Hyaenictitheriini indet. 

4 cf. Miohyaenorheri11111 bessarahicum 

5 Adcrocura exim1a 

6 Paramachairod11s cf. orienralis 

7 Machairodus virw11te11s 

8 Merai/11ms cf. major 

9 Gornohotheriidae indet. 

10 Mamm111 gr. hor�oni

11 A11cr/01hem1111 oente/icum 

12 Chalicotheriinae indet. 

13 ?Ceratotherium 11e11111a1 1ri 

14 Dicerorhi1111s oikermie11sis 

15 Tapims aff.Jeanpfreteaui 

16 llippario11 gr. 111edirerrane11111 

17 Hipparion cf. brachypus 

18 Hippario11 ? p/at yge11ys 

19 M1crosto11yx sp. 

20 Cervidae indet. 

21 Hefladotherium d111•emo1•i 

22 Palaeorragm ro11e11ii 

23 Ga=ella (Procapra ) sp. 

24 Palaeoryx sp. 

25 Palaeoreas li11dem1t1)•en 

26 Tragoportax sp.1 

27 TrC1gopor1a.x sp.2 

28 l])ostrix 1Jri111if!e11ia 

29 itfesopirhecus er. delsoni 

Tab. 1 - Preliminary check-list of the caxa from Hadjidimovo-1. 
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rare animal for this time and landscape; the rich 
Mesopithecus skuJI and skeleton material, the large 
number of Hippa�·ion and Bovidae skulls, mandibles 
and other remains ere. 

Two undescribed mandibles in the Assenovgrad 
museum collections wich different individual age 
(one from Hadjidimovo, and another from 
Kalimancsi show the main diagnostic features of the 
very rare rill now Miohyaenotherium Semenov, 1989: 
they have clearly convex corpus mandibulae and 
encoconid of MI stronger rhan rhe hypoconid. (For 
rhe diagnosis see Semenov, 1989 and also the discus­
sion in Werdelin & Solunias, 1991). (lr has co be 
nored, however, char some orher hyaenictitheres also 
seem ro have an encoconid higher chan rhe 
hypoconid, a proportion changing wirh che wear of 
che rood,). 

The first Hipparion remains collecred from 
Hadjidimovo sire were determined by Nikolov as H.
mediterraneum (Nikolov, 1973), revised by Forsten as 
H. primigenium (Forsren, 1978) (ir should be noced
char in rhis case sensu Forsren this tax.on seems also ro
comprise H. brachyp_us - see Forsten, 1968). The _pre­
liminary analysis of che rich Hipparion finds from 
Hadjidimovo-Girizice (materials collecred by D. 
Kovachev in the Palaeontological branch of rhe 
NMNH in Assenovgrad) shows rhac rhere are ar least 
two different species in this localiry which in this pre­
liminary analysis we could designate in the following 
way [This vast material is currently under invesciga­
rion and a series of publications are in preparation (L. 
Ivanova, N. Spassov & D. Kovachev)]. 

1. Hipparion sp. I (robust form) - Hippnrion cf. H.
bmchyp11s Hensel, 1862. 

The main morphologic features, dimensions and 
proportions of rhe large species from this localiry 
show affinities co morphorype [ of AJberdi ( 1989) 
and the H. primigenium - H. brachypus line. The large 
form from Pikermi (H. brachypus sensu Koufos, l 987; 
"Hippotherium" brachypus sensu Bernor et al., I 996b) 
probably evolved from large earlier forms as Hip­
parion gr. primigenium (see Koufos, 1987) (= Hip­
potherium primigenirem sensu Bernor et al, I 996b). 

The dimensions of rhe teeth and the skull are large 
(LP2-M3 in 7 measured individuals is 154-167 mm). 
The plications of che cheek-ceecl1 are relatively 
numerous and deep, often with 2 co 3/li cabalin.
The: preorbital fossa is relatively small an elongaccd. 
Tht: distance berween che preorbital fossa and the 
orbit is large (abour 40 mm or more). The incisor 
arcade is arcuate in rhe available specimens wirh pre­
served roscrums. Mecapodials and phalanxes are 
robust and relatively shore. 

2. Hipparion sp. 11 ("gracile" form) - Hipparion gr.
H. meditemmeum (Roch & Wagner, 1855).

The size of rhe reeth and the skull is smaller than
in the previous species and nor roo large for a hippar-

ion (LP2-M3 in some measured individuals are 149-
155 mm). Cheek-ceerh wich a small number of plica­
rions - 4 -12 (L. lvanova, N. Spassov & D. Kovachev, 
in prep.). (This number is less chan in Hipparion sp. 
l as well as in "H''. proboscideum as a whole). The pre­
orbiral fossa is large, deep and high. with a discincc 
ancrle between the well-pronounced caudal and ven­
rral surfaces. A weak intermediate fossa could be seen 
in some well preserved skulls berween the preorbiral 
fossa and the buccinacor one. The distance between 
the preorbital fossa and the orbit is short, ea. 20-25 
mm in the measured individuals. Merapodials and 
phalanxes are long bur noc wide. 

Some of the features and proporcions make rhe 
smaller (gracile) hipparion from the locality resem­
bling H. moldavicum [the sracus of H. moldavicum is 
noc quire clear. Ir is near co H. mediterranmm (Forscen, 
1980)]. From this form the gracile hipparion from 
Hadjidimovo differs with larger dimensions, thus 
resembling mostly H. meditemineum from Pikermi 
(see Koufos, 1987). [Mosr probably the hipparions of 
the tax.a ''Hippnrion" meditemzneum and 'H''. mol­
davicum musr be referred co a genus separate from 
Hippnrion - Cremohipparion (Bernor et al., 1996b)].

> 3. Hipparion sp. lJI (H. ? platygenys Gromova,
1952). 

A skulls of adulc individual (the snout pare is bro­
ken) possibly represenr another raxon related ro rhe 
Hipparion �.s. group senm Bernor et aL (J 996b). le 
differs from the rest of rhe numerous cranial remains 
from Hadjidimovo in the vircually lacking fossa prae­
orbiralis (very slighdy outlined). Such a feature 
strongly resembles H. platygen_ys described from 
Taraklia (Zhegallo, 1978; Krakhmalnaya. 1996-a) 
and co some extent H. dietrichi.

The measurements of rhe mandibles of 
Mesopithecus from Hadjidimovo collected by D. 
Kovachev indicate bigger size 1han chcse of M. pen­
telicus Wagner from Pikermi and similar co M. delsoni
Bonis, Bouvrain, Geraads, Koufos from Revin de 
Zouaves in Greece (RZO) and M. aff deLwni from 
Maragha. The specific scacus of M. "delsoni" deserves 
a careful revision, as far as a number of the main diag­
nostic feamres are mostly gradual rendencies. Such 
are for example the size of lower M3's ralonid, the 
excent ofAacrening of che mandibular symphysis (also 
depending on sex), the relative heighc of rhe 
mandible, ecc. The differences in size and the mor­
phological differences (mostly different morphologi­
cal rrends) could represent subspecific (popularional) 
and noc specific differences berween M. pentelicum
and M. delsoni. Despite che taxonomic dispute 
(Zapfe, 1991), the conclusion (Banis et al., 1990) 
t_hat rhe size of Mesopithecus decreases during the rime 
from RZO, Maragha (MN 11) and Hadjidimovo 
(beginning of MNl2) through Pikermi ( MN 12) co 
Diriko (MN 13) and Montpelier (MN 14) is correcr 
and indicates chat the size and some mandible and 
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teeth trends are related co rhe evolution of 
Mesopithecus in time. le seems that this observation 
has a stratigraphic significance. 

BIOCHRONOLOGICAL DATA 

The fauna! complex of Hadjidimovo (HD) shows 
similarities in taxonomic composition and fauna.I 
trends wirh the localities and faunal associations from 
the Balkans, Asia Minor and Ukraine indicating a 
Middle/ Lace Maeocian age of che locality (most prob· 
ably beginning-first half of MN 12. The Belkian sub­
complex in Ukraine (see Kororkevich, 1988), which is 
most probably from this time, characteristic feature is 
the domination of gazelles, Tragoportax, Hippario11
moldavicmn (i.e. Hipparion from the H. "mediterra­
neum" group). In Hadjidimovo H. gr. meditemzneum,
Tragoportax and the gazelles are also among the dom­
inant species after the number of bones and individu­
als. The mentioned conclusion on the biochronologi­
cal and faunistic similarity of Hadjidimovo is rested 
also after Lhe Poisson criterion of sample similarities 
by comparison of the faunal check-lists of diverse 
localities of hipparion fauna of the Balkan-Iranian 
region, incl. che territory North of che Black Sea (for 
che non-Bulgarian fauna! check-lists see Bonis et al.,
1994; Kororkevich, J 976). Ir shows that Hadjidi­
movo-1 (HD-1) has greatest similarity to localities like 
Belka (Ukraine), Pikermi, Halmiropocamos (Greece) 
and the level of Kemiklicepe - KTA (Turkey) approxi­
mately corresponding to zone MN 12 (see Bon is et al.,
1994; Bonis & Koufos, 1999). Because of che scarcer 
available data for the Ukrainian localities the compari­
son of the faunas including some of those localities is 
made at a generic level (Text-fig. 2). When comparing 
the faunal complexes at a specific level (and excludin

.gthe Ukrainian localities) the greatest similarity is sriU 
with the noted 3 Balkan - Asia Minor localities (Texc­
fig. 3). 

We can accept che size similarity of che 
Mesopithecus eopulacion of HD-1 to these of Ravin 
des Zouaves (RZO) (MNll) and Maragha (MNll­
base co basal MN 12) (Steininger et al, 1996) as 
another indication chat HD is most probably some­
thing earlier char Pikermi. The chronological position 
of Piker mi is debatable. If the locality is at the bound­
ary of MN I I I 12 (Bern or et al., 1996a; Steininger et
al., 1996), than H 0-1 shou Id date from che end of 
MN 11. Due to the strong faunistic similarity of the 
Pikermi complex with che fauna from the localities 
referred to MN 12 unit, numerous authors fut the
locality positively in this zone (de Bruijn et a., 1992; 
Bonis & Koufos, 1999). fn such case HD should be 
placed at the very beginning of MN12 (Texc-fig. 4). 

PRELIMINARY TAPHONOMIC DATA 

ln rhe caphocoenosis the bones and rhe surfaces of 
che joints are very well preserved in che clay sands of 

PXl1 

Dl<O 

2 

3 

Tcxr-fig� 1·3 - Discance berween samplt:s wirh rhe Poisson crice­
rion. Perie. area _0.0 I [fig.2 - including che 
Ukra.inian (North Pontic) localiries: fig. 3 - wirh­
out the Ukrainian ones]. 
Localities: Bulgaria: H D = Hadjidimovo-1; Greece:
RZL = Ravin des Zouaves I, RZO = Ravin des 
Zouaves -5. VfK = Varhylakkos, PXi\11 = Pro­
choma, OKO = Dvriko, PIK = Pikermi, SAM = 
Samo�. HAL = Halmyroporamos: Iran: MMR = 
Mid. Maragh:i, UMR = Upr.cr Maragha; Turkey. 
KTA = Lare Turolian Kem1klirepe (cf. MN12), 
KTD = Early Turolian Kemiklitepe (cf. MN I I); 
Ukmme. BEL = Belka (L'lte Maeotian), NOV = 
Novaya Ernetovka (Early/Middle Maeori�n). 

the locality. The bones are rather often articulated 
and only one bone (a giraffe femur) among thousands 
examined has obvious traces of gnawing. The prelim­
inary caphonomic observations lead co che conclusion 
rhar the fossil locality is formed in a geologically 
rather short period wich a mass accumulation and 
quick embedding of whole carcasses or large pares of 
chem. It is an indication of probable periodic cata­
strophic causes for rhe death of rhe largest pare of rhe 
animals. This idea suggests that the seasonal flooding 
of the periodically drying river is che cause of the pil­
ing of rhe bone remains in a comparatively short time 
period. 
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Text fig. 4 - Biochronologic position of Hadjidimovo-1 and the 
Late Miocene chronology of the Ease Mcdi1cr­
ranca11 Ponric region (correlated hr chc author 
accor<lmg ro Rogl & Daxncr-Hock. 1996: Rogl. 
1996; Steininger tt ,tl. 1996 and with dara from 
Korotkcvich, 1988). 

BRIEF Ai'lALY515 OF THE NATURAL F. 'VIRO 'MF.NT 
mm.OOK. TI IE �SAVANNA-LIKEK LANDSCAPE IN TH�. 

TUROLIAN OF b AND S-E EUROP�. - I� IT A MYrH? 

The mass accumularion of bone material of rhc 
same age in I ladjidimovo-Girizice (HD-1) excavated 
from a small, localized area gives rhe rare opporruni­
ry for a palaeoecological reconstrucrion of the natur­
al environmenr and che palaeozoocoenosis. 

I. Analysis of the taphocoenosis. The concentration
of Lhe remaim of hundreds individuals in isolated 
rock lenses wirh an area of tens of square merers and 
a maximum rhickness less than I m virrually elimi­
nares the origin of the raphocoenosis in che condi­
tions of a forest landscape. This kind of "burial 
places" suggests an activiry of inconstant, suddenly 
Aooding and abundant wacer correms. They drag 
large quantities of cerrigenous sand and day-sand 
deposits. The impetuous swelling of such inconsranc 
(seasonal) wacer masses is rypical for relatively open 
plains with a warm climate. The taphocoenosis indi­
cates also the ungulates' large biomass and their high 
density in the palaeozoocoenosis. Among the species, 
chere are decidedly dominanr forms (sec below). The 

presence of pronounced dominants in the ecosystem 
(Popov, 1997) and such a biomass are parameters 
confirming che suggestion chat rhe landscape was 
open rather rhan forest. 

2. Analysis of the dominant species' ecological
demands. The dominant raxa in the caphocoenosis are 
Palaeoreas lindermayeri (min. 260 ind.) and 
Hipparion (min. 160 ind.) after the skull remains but 
at lease 240 ind. after che merapodials for che three 
species as a whole. Afcer rhe preliminary calculations, 
the firsc two species of the genus have an approxi­
mately similar numbers, while the rhird seems to be 
rare). The next abundant taxa are Tragoportax and 
afrer ir Gazella. All che other taxa are represented 
much more poorly in rhe taphococnosis. 

Judging from the ccrvid-like degree of brachyo­
donry of the ceech of Palaeoreas li11dermayeri we could 
agree wirh Solounias et al. ( 1999) char this species was 
most probably a browser. That, however, does nor 
aut0macically mean ir inhabited a foresc-like, rree­
dense woodland. The horn cores of this species are 
similar co chose of Recent Antilope cerVtcapra, a 
species where the horns are highly evolved and spe­
cialized, with an important social function (Geist, 
1966). The development of such a socialization usu­
ally takes place wirh artiodacryls inhabiting spaces 
open enough, living in herds and having a high 
degree of visual communication. At the same rime, a 
tournament and display function as with the 
Antilope-rype horn is characcerisric neither for the 
low-social inhabitants of dense woods, nor for the 
super-social arciodacryls of the fully open spaces (see 
Geist, 1974; Janis, 1986). Antilope is usually seen in 
herds of 20-30 co several hundreds. lr lives in open 
plains covered with scrub and penetrates open forests, 
avoiding dense forests (Prater, 1971 ). Probably we 
should suggest a similar mode of life for che slighrly 
larger Palaeoreas. 

It is obvious that in the narural environment of 
Hadjidimovo both che robust (H. cf. brachypus) and 
chc gracile (H. gr. mediterraneum) hipparions coexist­
ed, occupying most probably different ecological 
niches (this is nor unusual also for che lacer equids of 
Pleiscocene-Holocene faunas): Gromova (1949) and 
many authors after her incerprece rhc wide distal seg­
ments of the limbs and rhe numerous dencaJ enamel 
plicacions in the equids as a specialization roward 
more humid biotopes, softer ground, more forest 
landscape and succulenc vegetation. The narrower 
distal limb segments and, correspondingly, the small 
number of plicarions indicate a harder ground, more 
open and arid surroundings, with a more active uti­
liLation of hard (usually grass) vegetation. As for the 
lack of preorbital fossa in some lace hipparions (H 
platygenys), this is relared to the reorganization of the 
buccal muscles, an elimination of die upper lip pro­
boscis and an adapcarion co a less differenciared food­
catching, i.e. an adaptation coward grass vegetation. 
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The noted morphology should show an adaptacion 
mostly cowards grass vegeracion and is an indicarion 
of mostly open landscape (Zhegallo, 1978). Thus, rhe 
broad-hoofed, robusc form from Hadjidimovo 1 (H.
cf. brachypus) wirh its arcuate incisor arcade, robust 
distal segmencs of rhe limbs and a relacively large 
number of ceech plicarions, was probably adapted co 
more humid environmenr with softer soil and wood­
land biocopes with stronger presence of arboreal and 
bush vegeracion. The gracile form (H. gr. mediterm­
neum) was adapted co more arid conditions with 
scarcer cree vegetation and a more open landscape. 
This conclusion does not conrradict rhe analyses of 
orher auchors on che hipparions of the gracile 
medicerraneum group bur adds co chem. The dara on 
the roorh microwear of H. mediterraneum from 
Pikermi indicate a mixed nutrition - browser to graz­
er (Solounias et al., 1999), and the morphofunction­
al analysis of rhe related H. moidavicum from the 
Moldavia and Ukraine (Zhegallo, 1978; Krakhmal­
naya, 1996-b) shows a similar way of feeding and an 
inhabitance in partially foresrared glades. 

The two skulls we note as ? H. p'!atygenys ler us pre­
sume char rhis form, although scarcely represented in 
the caphocoenosis, is an indicaror for the presence of 
rarher exrensive, open grass bioropes. So, the land­
scape of Hadjidimovo has both foresr and sreppe 
habiracs, judging from rhe adaptive specializations of 
che hipparions. This could be incerprered as a pres­
ence of mosaic/mixed disrribucion of rhe bioropes or 
the so-called "park type landscape", typical for the 
physiognomy of the forest savanna. 

Tragoportax seems to be represented by rwo forms 
(Geraads, D., N. Spassov, D. Kovachev- in prepara­
tion). Much more abundant is the larger form (min. 
87 individuals againsr min. 25 for rhe smaller) which 
is hypsodonr and presumably utilizes grass vegetation 
co a great exrenr. 

Gazella (Procapra) sp. The gazelles' remains (min. 
50 ind.) should be referred most probably co rhe sub­
genus Procapra following che diagnosis of 
Korotkevich (1976). The morpho-funcrional skuJl 
analysis shows an adapration of this form coward rel­
atively large open spaces and hard grass vegetation 
(Kororkevich, 1976; 1988; Krakhmalnaya, 1996-b). 

3. Analysis of the ecologi.cal niches of the species fi·om
the zoocoenosis as a whole. The analysis of rhe ecologi­
cal demands of rhe species as a whole shows a domi­
nation of biocopes char could be re laced ro landscapes, 
physiognornically similar ro a forest savanna. Ar the 
same rime, this could be a mosaic landscape of open 
s_eaces and forest spors (Text-fig. 5). Besides Gazella
(Procapra), Hipparion ?platygenys and partially H. gr. 
mediterraneum, rhe presence of non-forest and rather 
open biocopes is indicated by species as: 
Ceratotherium neumayri (well present in the rapho­
coenosis), Hystrix prin-,igenia, Adcrocuta eximia and 
possibly the abundanc hyaenicrirheres (on the ecolo-

gy of che lacrer see Semenov, 1989; Werdelin & 
Solounias, 1991 ). Adcrocuta seems co be che mosr 
abundant carnivore in rhe z.oocoenosis. An analogue 
of Recent Crocuta, it is presumably typical for rela­
tively open landscapes, which is also supported by its 
frequent presence in che raphocoenosis. 

Species demanding humid, typically forest 
biotopes or river bank thickets are rare co extremely 
rare. Such are Marmnut borsoni, Palaeomzgus rouenii,
the capir and Microstonyx ( 1 bone from the tapir and 
2 bones from rhe suid species among many thousands 
of determined bones). Such is also che singular find of 
Deinotheriwn, which was found near rhe locality HD-
1. Here could be included rhe cervids, whose remains
are rare coo. Ar rhe same rime, the biocope of Lare 
Miocene cervids could be a non-foresc, open bush. 

The presence of real wood vegetation is also indi­
cared by rhe rather abundant finds of Mesopithecus and 
Helladotherium. Boch rhe giraffe and rhe primare, 
however, should be inhabitants of sparse, "open forest" 
habitats. Mesopithecus is not an exclusively arboreal 
genus. it shows an adapcacion coward a semicerrestrial 
mode of life (Delson, 1973; You1aros, 1999; Koufos, 
G., N. Spassov & D. Kovachev, in prepararion). 

4. Analysis of the fauna cenogmm. The curve of the
cenogram of rhe mammal megafauna from rhe rapho­
coenosis of che locality (Texc-fig. 6) shows a relative 
continuity. fn this it is similar co the cenograms of 
zoocoenoses from rhe Recent forest tropical habitars, 
and also co those of mosaic habitars (a mixing of open 
savannas with rropical forescs: see Legendre, 1988, fig. 
28: Core d'Ivoire). Ar rhe same cime, incerruption of 
rhe curve in the porcion corresponding ro rhe of small 
macromammals (in the Recenc forms this is usually 
between 0.5-8 kg, and in rhis case becween approx. 1-
15 (18) kg) is a peculiarity typical for open habitats 
(Moncuire, 1994). The plateau-like form of che curve 
in irs middle pare reflecrs rhe specific Late Miocene 
z.oocoenosis which was especially rich in species. We 
could suggesr char rhe abundance of ecological niches 
for a large number of species with similar body mass 
in rhis case is due co the mixed presence of species 
both of more open and of woody habitats, suggesting 
an open forest - rree-savanna-like landscape. As a 
whole, rhe analysis of rhe cenogram indicares rhe for­
esr-savanna I mosaic landscape of Hadjidimovo-1, 
similarly co rhe orher analyses given above. 

The summary of all the analyses esrablishes rhe 
idea of a relatively arid, physiognomicaly forest­
savanna-like landscape prevailing in Hadjidimovo-1. 

Similar conclusions on rhe scrong enough pres­
ence of spaces open co one or orher extenr, were made 
by Krakhmalnaya ( 1996-b) for rhe environmenr of 
the Norch-Circurnponric locality Novaya Emecovka-
2. This Turolian locality is close ro or some earlier
than Hadjidimovo. 

The idea of rhe existence of so-called "Pikermian 
hipparion fauna" in "savanna'' landscapes is not new 
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(see the retrospecrion in Solounias et al., 1999). Tc 
should be nored, however, that che savannas are a 
biome associated with cercain vegetation species and 
rhe tropic laricudes. So, che name ''savannas" is nor 
fully correcr. More correct is ro speak abour savanna­
like landscapes. 

Recently Solounias et al. ( 1999) criticized che con­
cept or"open", "savanna" landscapes determining che 
Pikermian biome. The authors claim char rhe 
palaeobocanic dara, rhe isotope, the roach microwear 
and rhe masricacory analysis of the herbivores show a 
strong presence of rrce/chicker vegerarion (sderophyl­
lous evergreen woodland) in rhis palaeobiome and 
che adaptation of ungulates coward ir. We should 

Forest-steppe 
landscape 

39% 

Texr-11g. 5 • Dimihution of the b10-
1opc, from H.1djidi­
movo ahcr rhc ecolog­
ical requircm..-nt� of 
rhc �pcClt:\. 

note, however, char a savanna land:.c.tpc does nor 
obligacorily mean open grasslands. Savanna\ are rypi­
cal for a warm, relatively arid clinute \\ith ,easonal 
dry periods. The prevailing rype" of ,av.rnn,1, repre­
sent dry open forests (so called tree �.1v.1nn,1,), with a 
strongly developed grass score, wirh Im, .rnd rclarive­
ly scarce tree vegetation (park-rypc Lind,upt:,). often 
turning inco bush-grass communir1e� 1 Hopkins. 
1977; Fukarek et al., 1979; Grue,. 19881. The rree 
and bush vegecarion in chi, c.1�e. hm,e,·t:r. i, repre­
sented well enough - char\ \\ h, thL· .1hundance of 
leaf-earing browsers wich hraLh\'odont tel.'rh as 
Palaeoreas and Palr,eotmgw. or gr.ller, tti pm,ible 
browsers as Cremohipp,1no11 m1'durm111t11111 1, nor 
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Gomphotheriidae lndet 
Mammut gr borsom 

?Ceratother,um neumayr, 
01cerothm11s plkerm,ens,s 

Helladotherfum duvernoyi 

Ancytothenum pentel1cum 
Chalicotheninae indet 
H,ppanon cf brachypus 

Pataeoryx sp 

Palaeotragus rouenil 
Machatrodus glganteus 
Hipparlon gr medtterraneum 
Hipponon ?p/atygenys 

Tap1rus aft 1eanpive1esu1 

M,crostony,r sp 
Tragoportax sp 2 
Tragoportax sp 1 

Meta1/11rus cf ma}Or 

Cetvtdae lndel 
Adcrocuta ex,m,a 
Palaeoreas tmdermayen 
Paramacha,rodus cf orienta/1s 
Gazella {Procapra) sp 
cf. Mlohyaenothenum bessarablcum 

8,3 
8.16 
7,82 
7,5 

7,17 
6.48 

6 
5,77 
5,7 
5,6 

5,52 
5.44 
5,39 
5,3 
5.3 
5,3 
4,6 
4,5 

4,38 
4,17 
4,09 

4 

3,91 
3.56 

L--------------------------------' Hyaenotherwm gr wong,i 3,4 
3,14 
2,94 
2.89 

Text-fig. 6 - Ccnogram of che mcgafuuna of Hadjidimovo-1 localicy. 

astonishing. Ac the same time, che large pare of chose 
animals would nor live in dense chickers or woods for 
numerous reasons, as we nored above. As we also 
noted above the analysis of che caphocoenosis of 
Hadjidimovo shows a predominance of forest-steppe 
s. I. species and biocopes. That is why we could accept
the term "woodJand" sensu Solounias et al. ( 1999) for
che rypical physiognomy of che "Pikermian biome"
only if this term means a forest-steppe landscape,
physiognomically resembling a forest savanna (so­
called park cype), and nor hardly penetrable dense 
thickets and woods. 

Evenrually, rhe so-called Pikermian biome (senm
Solounias et al, 1999) and especially the landscape 
from Hadjidjmovo were rather represenced by foresc­
savanna-like (in terms of physiognomy of the land­
scape) biocopes. Such was most probably che prevailing 
environmenc in the Turolian of Soucheasr Europe, the 
region north of recenc Black Sea and the hinrerland. 

Solounias et al ( 1999) note char the origins of the 
Recenc African savanna fauna are related co the 
Pikermjan non-African biome. This is an opinion we 
generally support. We could look for the origin of rhis 
fauna in the areas of dispersal of vegecal communities 
physiognomically close co a forest savanna: rhere are 
numerous data chat our of Africa, on large areas 
norcheasc of the concinent, the forest-Savanna-like 
woodlands ( we mean open forests of "park" type) and 
their faunal complexes, already existed for a long 
rime. The spreading of more or less open spaces is 
seen in Eurasia as early as the Lare Eocene and 
Oligocene, during the gradual aridification in Central 
Asia (Flerov & Yanovskaya, 1974 ). This process con­
tinues in rime and space. The late Miocene fauna 
complexes linked co foresc-savanna-like landscapes 

Hyaenoct,thernni lndet 
Hyslflx pnm,gema 
Mesop,thecus cf delsom 

Mustelldae indet 0,1 

are probably related in their origin to the area includ­
ing vast rerritories of West Central Asia, Asia Minor, 
che Circumpontic regions and che Ease Mediter­
ranean (including che Balkans and possibly pares of 
N. Africa) - so called Sourheasc European -
Southwest Asian "superprovince" sensu Bernor et af.,
( J 996a) (cf Balkan-Kaukasian subprovince sensu
Flerov & Yanovskaya, 1974; cf. Greco-lranian pro­
vince sensu Banis et al, 1994). This is where the ori­
gins of che Recenc savanna fauna complex or the Old
world should be looked for.
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