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ABSTRACT — Most of the localities of Miocene vertebrate fauna in Bulgaria are of Turolian age. The fossilization happened mostly in river
and lake coastal sediments. The z{,i/mosition of the localities shows that the recent lzrzlro/ogiml system of Bulgaria already fa:im/{y existed. The
largest fossil faunal complexes in West Bulgaria are in the regions of Hadjidimovo, Kalimantsi, Kromidovo. (%orrm Sushitsa and Hrabarsko. The
age of the fossils from the last mentioned locality seems to be heterogencous. The lower horizons seem to be Maeotian. while the upper one has a
Pontian (Late Turolian) to Early Ruscinian age (most probably MIN13). The fossiliferons sediments in the area of Kalimantsi (Kalimantsi
Formation) includes a number of exact localities. The age qf the oldest one in the section qf the formation conld be Late Sarmatian (Vallesian).
The rest of the localities, stemming from the upper /ttltf. are of Maeotian (Farly-Middle Turolian) age - MN11-12. The richest - for the time
being - Late Miocene mammal fauna is the one from Hadjidimovo-1 (Mesta basin). The accumulation of the fossils could be a result of period-
ical floods. The /rz/imimny investigation shows the presence of 29 mammal species in the taphocoenosis of the locality. The taphonomical and
palaeontological analysis show a prevalence of the species inhabiting open. to one or other extent. spaces. There are indications for a relatively arid
environment with the appearance of a Iﬁm’:l savanna. Such Sl)ﬂlllj be the main appearance of the so called “Pikermian” biome. The origin of its
200coenosis should be looked for as early as in the thin arid forests from the Late Paleogene of Central Asia.

RIASSUNTO — [Caratteristiche “Pikermiane” nella fauna a grandi mammiteri del Turoliano (Miocene superiore) in Bulgaria occi-
dencale] — La maggior parte delle localiti a vertebrati del Miocene superiore della Bulgaria ¢ di eta Turoliana e proviene da contesti sedimenta-
ri di ambiente lacustre o fluviale. La distribuzione areale dei siti fossiliferi dimostra come latiuale sistema idrologico fosse, nel Miocene superto-
re, gia definito nelle sue linee principali. | piie importanti complessi faunistici in Bulgaria occidentale sono sitnati nelle provincie di Hadjidimovo,
/(xzi'lmmlt;i. Kromidovo, Gorna Sushitsa ¢ Hrabarsko. Le eta rappresentate in queste localiti abbracciano intervalli di tempo diversi. Si inizia
con un livello probabilmente Meotico, arrivando ar livelli piie recenti del Pontico (Tiuroliano superiore) o del Rusciniano basale (probabilmente
ancora MN 13). | sedimenti affioranti nell area di Kalimantsi (Formazione Kalimantst) sono caratterizzati dalla presenza di numerose associa-
zioni fossili, la piic antica delle quali potrebbe esseve del Vallesiano, mentre le piic recenti sono del Turoliano inferiore-medio (MN 11— 12). Allo
stato attuale, la piti ricca associazione faunistica nota & quella di Hadjidimovo-1 (bacino di Mesta). Da un punto di vista tafanomico & il risul-
tato di una successione di eventi di esondazione di canale, e dallo studio preliminare emerge una tafocenosi costituita da 29 specie di mammife-
ri. Lanalisi tafonomica e paleoecologica evidenzia la prevalenza di taxa caratteristici di spazi piic o meno aperti. con indizi della presenza di
ambienti aridy, tipici di una savana forestata. Per questi cararteri, lassociazione di Hadjidimovo-1 pud essere considerata la prima evidenza di
una fauna di tipo “Pikermiano”. Lorigine di una tale zoocenost puo essere individuata nelle aree aride a scarsa copertura vegetale del Paleogene
superiore dell Asia centrale.

THE LATE MIOCENE LOCALITIES IN BULGARIA

The abundant data available up till now show the
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 - Text-fig. 1). The map of the Neogene
localities in Bulgaria clearly indicates that those from
the Late Miocene, especially Turolian, strongly prevail
(Tab. 1). Those of Vallesian age are relative%y few. Of
the Vallesian localities especially interesting are
Nessebar and Kalimantsi-1 in SW Bulgaria (see
below), because of their fauna. The fauna from
Nessebar - old Turkish cemeteries (South Black Sea
coast of the country) includes: Schizochoerus vallesien-
sis (cf. Nikolov & Thenius, 1967), Prodeinotherium
bavaricum (cf. Nikolov, 1985), Hipparion aft. H.
primigenium, Binocrocuta gigantea, Machairodus
aphanistus. (Spassov, N. & Koufos, G. in prepara-
tion). This fauna gives reason to the latter authors to

refer it to the zones MN 9-10. The rich Turolian
(Maeotian-Pontian) fauna gives a rather good idea of
the zoocoenosis and the natural environment of this
time. The latest summary of the Late Miocene local-
ities of hipparion fauna is presented on Text-fig. 1
and Tab. 1. The Turolian localities are concentrated
in several regions — Sofia area, the area of NW
Bulgaria near the Danube, the basins of Maritza and
Tundja and especially the basins of Struma and Mesta
in SW Bulgaria. Obviously this is an indication that
by this time the main hydrological net of the region
aell'eady existed. This also supports the suggestion of
an active transportation of destructed rock material
and its accumulation by the Turolian rivers in the
region, related to the planation processes. The con-
centration of fossiliferous sites in the fluvial and lake
sediments is not accidental. Favourable taphonomic
conditions in this mainly arid environment were pre-
sent exactly in the river dales where the embedfing
(mostly seasonal) of the organisms took place.



70

Abourt the Maeotian-Pontian (Turolian) fauna of

the mammals of W Bulgaria one could judge not only

after separate finds but in many cases after whole fos-

sil faunal 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 (Sofa region).

The faunal check-lists of the Turolian localities
mentioned (except Hadjidimovo and Kalimantsi -
Pehtsata) are given below after Nikolov (1985) with
nomenclature or rtaxonomic corrections and some
additions. (A number of taxa need revision and are
therefore noted with: 2, aff., cf. as consecutive degrees
of resemblance to the relevant species or generic taxon).

MAIN LOCALITIES FROM THE SOFIA REGION
HRABARSKO

Located in the Sofia district, it is an abandoned
mine. At this site, the Balsha member of the
Gnilyanska fmt. (Kamenov & Kojumdjieva, 1983)
yielded fossil remains from three levels (here listed
after Nikolov, 1985 with corrections and with addi-
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tions from Spassov & Ginsburg, 1999). The oldest one
includes: Aceratherium aft. incisiviem, ? Choerolophodon
sp.. cf. Hipparion mediterranenm. The middle levels
yielded: 7ervalophodon longirostris, Deinotherium gigan-
teum, Mammut borsoni. The uppermost one: Anancus
arvernensis, Mammut borsoni, c}. Dicerorhinus sp. (D.
schletermacheri after 1. Nikolov - but it seems this
species has never been found in E. Europe), Hipparion
mediterraneum, Hipparion sp., Tapirus balkanicus. The
remains listed by Bakalov & Nikolov (1962)
“Dipoides major” and “Lepus timidus” need a revision,
as well as the specimen referred to “Vespertiliavus
schlosseri”, actually belonging to a Desmaninae insecti-
vore (B. Sige, S. chendre, pers. comm.).

The sefnments from Hrabarsko are referred to the
Balsha member of the Gnilyanska formation (=
Gniljane formation). It occupies the upper parts of
the formation. Basing upon the mollusk fauna and
the flora found, Kamenov and Ko;umdueva (1983)
suggest a Pontian - supposedly early Pontian - age (i.e.
approx. the beginning of MN13) for the Gnilyanska
formation, including the Balsha member.

The fauna of the lower and the middle layers of
Hrabarsko should be most probably Maeotian after
the composition.
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Text-fig. 1 - Main Late Miocene localities of Vertebrate fauna from Bulgaria.
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Are

Main localities with most

Proposed biochronological position of

No_|Localities in alphabetical order probable Vallesian age the localities with Turolian age
| _|Ahmatovo from Early to Late Turolian
2 | Aldomirovisi from ? Earlv to Late Turolian
3 |Archar Turolian
4 |Baldevo ? Late Turolian
5 _|Batishmitsa Early - Middle Turolian
6_|Bogdanitsa Late Turolian
7 |Bogvovisi Early - MiddleTurolian
8 |Brezhane Middle - LateTurolian
9 |Brezmk Turohian
10 |Butan ?Early Vallesian
11 |Bvala Slatina from ?Middlc to LateTurolian
12 |Cherkezitsa River, from Early to Late Turolian
between Ahmatovo and Popovitsa
13 [Chipan from ? Middle 1o Late Turolian
14 |Debar cf. Late Turolian
15 |Dmevo cf. Late Turolian
16 |Djigurovo Turolian
17 |Dolna Sushitsa from Early to ? Middle Turolian
18 |Drayovishtitsa L.ate Turolian - Rusciman
19 |Ezerovo ? trom Middle to Late Turolian
20 |Gaber from Middle to Late Turolian Ruscinian
21 |Glojene Early - Middle Turolian
22 |Goma Gradeshnitsa Turolian
3 |Goma Sushitsa Early-Middle Turolian
24 |Gom Tsibar Early-Middle Turolian
25 |Hadjidimovo 13eginnmg of the Middle Turolian
26 _|Hairedin I.ate Turolian - Ruscinian
27 |Hanovo Middle Turolian - Ruscinian
28 |Haskovo ?late Turolian
29 [Hrabarsko from Middle 1o Late Turolian'Ruscinian
30 |Nindentsi Early Turolian
31 |lzgrey Latc Turoltan-Ruscinian
32 |Kali i2 see below® see below®
33 |Katuna Late Turolian
34 |Kocherinovo ? Late Vallesian
35 |Koprivien Turolian
36 |Kresna l.ate Turolian
37 |Kromidovo Early or most probablyv Mid. Turohian
38 |Kula Turolian
39 |Liubovishte Middle-Late Turolian
40 [Malorad Late Turolian
41 |Mandra L.ate Turolian-Ruscmian
42 |Marino Pole Turolian
43 [Melmk Late Turolian
44 [Mihailovo ? Early Turolian
45 |Mines Maritsa 1210k trom Middle to L.ate Turolian
46 [Munalevo Earlv-Late Turohan
~ 47ncar Burgas (exact loc. Unknown) from L:arly 10 Middle Turolian
48 [Nessebar Vallesian
49 [Noevisi Middle-Late Turolian
50 |Qgenvanovo Late Turolian
51 |Oryahovo Late-Middle Turolian
52 |Ostritsa L.ate Turolian
53 |Parvomay Late Turolian (? Ruscinian)
54 [Petrehik Earlv-Middle Turolian
S5 |Ploski Early-Middle Turolian
56 _[Popitsa Turolian
57 |Ravda Earlv Vallesian
S8 |Rogozinovo from E. Turolian to I.. Turolian Ruscinian
59 [Sandanski Early-MiddleTurolian
60 |Selsi Early-Middle Turolian
61 [Simith - Oranovo (coal beds) Late Vallesian
62 [Stanvantsi | Early-Middle Turolian
63 | Temelkovo Turolian
64 [Tenevo trom ?Late Turolian to Villafranchian
65 |Vama ? Early Vallesian
66 |Vencets Early-Middle Turolian
67 |Vidm Earlv-Middle Turoian
68 [Vinogradi Early-Middle Turoltan
69 | Vladichitsa Turolian
70 |Yambol (a lactory vard) Earlv-Middle Turolian
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The localities are selected  from
Bakalov & Nikolov (1962) and
Nikolov (1985) with changes and
additions by the author.

The biochronology' is after Nikolov
(1985), revised by the author, (F.
Turolian - MN11, Mid. Turolian -
MN12, Late Turolian - MN13)
*Kalimantsi-1 (the Kalimantsi river
bank) - possible late Vallesian
(Vallesian/Turolian boundary); the
rest localities (such as Kalimantsi -
Bardoto. Kalimanisi - Bukovets,
Kalimantsi - Pehtsata, Kalimanusi -
Beliovski pat, etc.) — Turolian
(MN11 - 12, most probably MN12)
Legend: from ... 10 ... means a
sresence of  more  than  one
hiochronological units.

«oe = .... means an undetermined
age  between two  or  more
biochronological units.

Tab. 1 - Main Late Miocene lo-
calities of vertebrate
tauna from Bulgaria in
biochronological con-
text
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The problem with the upper level of Hrabarsko
where Anancus and part of tEe hipparions are found
is not easy to solve. Anancus is mostly typical for the
Pliocene.

Besides, the hipparion remains from the locality
seem 1o be close to the Ruscinian form Hipparion
crassum (Dr. A. Forsten, Helsinki — in lit.). At the
same time, however, there are good reasons to sup-
vose that those mammals penetrated SW Europe ear-
Ler So, it would be useful do discuss the following
problems

The Anancus problem. Normally Anancus is
known in Europe from the Ruscinian. lt seems that
in South Europe as Bulgaria and Spain and possibly
in Central Europe - Dorn-Diirkheim Anancus exists
as early as MN 13 (Men Muller, 2000) (for Bulgaria
see the faunal association of several localities as
Ostritsa, Melnik, possibly Ahmatovo — 11 cycle etc. in
Nikolov, 1985). These data need special attention
and examination. Most of the finds of this genus,
labeled in Bulgaria as “A. arvernensis”, are determined
after separate teeth. Primitive dental morphs of
Anancus could be in some cases mistaken with
Tetralophodon longirostris.

2. The Anancus “arvernensis” - * Zygolophodon bor-
sont” association. In Bulgaria there is an archaic form
of Mammut ( Zygo/o/)/)odon) borsoni in MN13 (see
the relatively “long” symphysis of the mandible from
Ahmatovo in Nikolov & Kovachev, 1966), so the typ-
ical Ruscinian association M. borsoni - A. arvernensis
probably exists here during the whole of MN13.

Similar chronostratigraphic position has the fauna
from some other localities from the Sofia region as
Katina, which is from the upper part of the Balsha
member. There are two leveE in Aldomirovtsi. The
lower one yields fauna which is probably from
MN11-12, but the upper one, where Anancus+ Hip-
arion are found, could be MN13-14. For the time
{;emg the available data seem to indicate a Pontian s.
str. - i.e. zone MN13 (probably mid/end of MN 13)
rather than Ruscinian level for the upper layers of
Hrabarsko.

MAIN LOCALITIES FROM THE STRUMA BASIN

GORNA SUSHITSA, Blagoevgrad district, Kalimantsi
formation (“svita”), Il cycle (for the litostratigraphic
units see Kojumdjieva er al. 1982; Tenchov (ed.),
1993); Maeotian after mammals: Ancylotherium pen-
telicum Gaudry & Lartet, Chalicotherium goldfussi
Kaup, Hipparion cf. theobaldi 1.ydekker, Hipparion
mediterraneum Gervais, Tragoportax amalteus Gaudry,
Mexoptt/)et us 2pentelicus \Xagner, Paleoreas lindermay-
eri Gaudry.

KROMIDOVO, Blagoevgrad district, Sandanski forma-
ton (“svita”) 11 cycle:

Kromidovo 1 (in the village), Maeotian after mam-
mals: Aceratherium Sp-» Ht;pparion mediterraneum

Gervais, Hipparion sp., ? Chalicotherium goldfussi Kaup;
Kromidovo 2 (700 m east of the v1]|age§ aff. Bohlinia
atica, Hipparion mediterraneum Gervais, Hipparion
matthewi Abel. Adcrocuta eximia Roth & Wagner,
Mesopithecus cf. pentelicus Wagner.

KALIMANTSI, Blagoevgrad disrict, Kalimantsi Forma-
tion (“svita”), 11 sedimentation cycle after Kojumdjieva
et al. (1982):

Kalimantsi 1 - (boundary I-II cycle). The locality is
in the base of the Kalimantsi Formation s. str.: aff.
Acerorhinus zernowi Borissijak, ?Metaschizotherium
fraasi Koenigswald, Hipparion cf. theobaldi Lydekker,
Prodeinotherium bavaricum ( Meyer)

Kalimantsi 2: Adcrocuta eximia Roth & Wagner,
Paramachairodus cf. orientalis, Ancylotherium pen-
telicum Gaudry & lartet, Hlppm/on mediterraneum
Gervais, Microstonyx major Gervais, Tragoportax
amaltea Gaudry, Mesopithecus cf. pentelicus Wagner;
Kalimantsi 3 : Dicerorhinus sp., Hipparion matthewi
Abel, Helladotheriuwm duvernoyi Gaudry & Lartert,
Boblinia atica, Gazella brevicornis Gaudry, Paleoreas
lindermayeri Gaudry;

Kalimantsi 4 (in the highest deposit levels, at about
100 m. above the level of site 1): lctitherium (?)
orbignyi Gaudry, Dicerorhinus sp. Kaup, Hipparion ?
crassum Gervais, Hipparion mediterraneum Gervais,
Lalaeoryx pallasi (Jamfry Palaeoryx majort Schlosser.

The reference of 1. Nikolov to “H. cf. theobaldi
(see also Gorna Sushitsa) needs a revision (Dr. A.
Forsten, Helsinki — in lit.)

The fossiliterous site of Kalimantsi belongs, after
the opinions expressed till now, to the KJanntsi
Formation, Sandanski Graben (Kojumdjieva et al,

1982) [the concept of the Struma basin formations is
recently under revision (T. Tzankov & N. Spassov, in
preparation)]. The fossiliferous site of Kalimantsi
spreads over a large area (ca. 8-10 km?) where a num-
ber of localities are known. The above-mentioned
localities are officially known mainly from the works
of Prof. P Bakalov and 1. Nikolov. Several new local-
ities were found by D. Kovachev (Palacontological
Museum - Assenovgrad, branch of the NMNH - Bulg,
Acad. Sci.) during the last decades as: Kalimantsi-
Pehtsata, Kalimanesi — Bukovets, Kalimanesi —
Bardovski pat, Kalimantsi — Bardoto, Kalimansi —
Prehvarloka (see Tab. 1). The unpublished materials
in a process of research are kept in the Assenovgrad
museum. Of special importance is the locality
Kalimantsi-Pehtsata (Kovachev, 1988), situated in the
middle/u layers. The following rtaxa of
FJrly/Muﬁ)e Turolian age (MN12?) are found here:
Indarctos bakalovi (Kovachev, 1988); aff. Hyaenicti-
therium sp.; Helladotherium duvernoyi; Bohlinia atti-
ca; Gazella sp.; Kalimantsia bulgarica gen. et sp. nov.
(D. Geraads, N. Spassov & D. Kovachev, 20015 As it
seems from the preliminary analysis of some finds -
antelopes, rhinoceroses, chalicotheres, Mesoplt/mus,
Prodeinotherium, Deinotherium etc. - the rich fossilif-
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erous sediments from the different localities in the
area of Kalimantsi (in deposits more than 100 m
thick) represent a fauna that existed in a long period
of time. The faunal remains in the base of the layers
are probably of Late Vallesian age (the fauna of these
layers — the river bank needs a revision: a very early
Turolian age is not impossible). Most of the later fau-
nal finds ielong to t‘z-e mammal zones MN11 or,
more probably, MN12, possibly till the very end of
the latter zone. So, we could suggest a Late Vallesian
(Vallesian/Turolian boundary) age for Kalimantsi 1-
(Kalimantsi, the river bank) an(.F Maeotian [= Early-
Middle Turolian age - (MN 11/12) of the western
European biochronology]) for Kalimantsi 2-4 and
Kalimantsi-Pehtsata and the rest localities known up
all now.

MAIN LOCALITIES FROM THE MESTA BASIN:
HADJIDIMOVO LOCALITY AND ITS SIGNIFICANCE

THE SITE

The richest among the Bulgarian localities of hip-
Farion-fauna is the Hadjidimovo site. Hadjidimovo
ossiliferous area is situated in the Mesta river valle
near the Hadjidimovo town and the Bulgarian-(}reez
border and represents a Late Miocene fossil site with
4 localities ofpvertebrate fauna. The sediments (light
clay sands) belong t the Nevrokop Formation
(Vatsev, 1980). The site is first noted Ey I. Nikolov
(1973) but its 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 stored in the Assenovgrad
Museum - a palaeontological division ot the National
Museum of Natural History - Sofia. This vast mater-
ial (mainly from Hadjidimovo-1) is still unpublished
and is currently under investigation (by Spassov and
others). The results prcsentef here are preliminary.
The estimation of the minimum number of individ-
uals belonging to 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 taphocoenosis. For this purpose,
the method of Bokonyi (1970) was used. The com-
parison of the locality taxa list with other known Late
Miocene localities was made with the Poisson criteri-
on for distances between samples after the method of
Davis (1977) and programmed by O. Vitov (Inst.
Applied Mineralogy, Sofia). By the reconstruction of
the suppposed ecological demands of the taxa, 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 relatively close taxonomical relationship, (the gen-
era Gazella, Hystrix, Ceratotherium, Tapirus) or a

strong morphofunctional resemblance (Adcrocuta —
Crocuta, /’a;:zeorem — 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
the most informative bones and skeletal parts with
those of morphofunctionally similar recent species.

PRELIMINARY TAXONOMIC RESULTS

The preliminary fauna list of the locality
Hadjidimovo - 1 (Hadjidimovo-Girizite) includes at
least 29 mammal species (det. N. Spassov, D.
Kovachev; see also Geraads et al., in press: Spassov &
Ginsburg, 1999) (Tab. 2). Ofspeciafinterest are: the
large col?ection of hyaenictitheres with the mandible
of cf. Miohyaenotherium (Hyaenotheriini); the rather
complete skeleton of Metailurus cf. major; the coexis-
tence of two chalicothere genera (Geraads, Spassov &
Kovachev, in press); the presence of Tapirus remains
(Spassov & Ginsburg, 1999) - a single tooth — a very

Taxa
Mustelidae indet.
Hyaenotherium gr. wongii

Z
)

Hyaenictitheriini indet.
ct. Miohyaenotherium bessarabicum

e [ (19 | —

Aderocuta eximia
6 |Paramachairodus ct. orientalis

7 | Machairodus giganteus
8 | Metailurus c¢f. major

9 |Gomphotheriidae indet.
10 | Mammua gr. borsoni

11 |Ancviotherium pentelicum
12 |Chalicotheriinae indet.
13 | 2Ceratotherium neumayri

14 | Dicerorhinus pikermiensis
15 | Tupirus aft. jeanpivetcaui

16 |Hipparion gr. mediterraneum

17 |Hipparion ct. brachypus

18 |Hipparion ? platygenys

19 |Microstonyx  sp.
20 [Cervidae indet.
21 |Helladotherium duvernovi

22 |Palaueotragus rouenii
23 |Gazella (Procapra ) sp.
24 |Palaeoryx sp.

25 |Palaeoreas lindermaveri
26 | Tragoportax sp.|

27 |Tragoportax sp.2

28 |[Hvstrix primigenia

29 |Mesopithecus ct. delsoni

Tab. 2 - Preliminary check-list of the taxa from Hadjidimovo-1.
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rare animal for this time and landscape; the rich
Mesopithecus skull and skeleton material, the large
num(ger of Hipparion and Bovidae skulls, mandibles
and other remains etc.

Two undescribed mandibles in the Assenovgrad
museum  collections with different individual age
(one from Hadjidimovo, and another from
Kalimantsi show the main diagnostic teatures of the
very rare till now Miohyaenotherium Semenov, 1989:
they have clearly convex corpus mandibulae and
entoconid of M1 stronger than the hypoconid. (For
the diagnosis see Semenov, 1989 and also the discus-
sion in Werdelin & Solunias, 1991). (It has to be
noted, however, that some other hyacnictitheres also
seem to have an entoconid higher than the
hypoconid, a proportion changing with the wear of
the tooth).

The tirst Hipparion remains collected from
Hadjidimovo site were determined by Nikolov as H.
mediterraneum (Nikolov, 1973), revised by Forsten as
H. primigenium (Forsten, 1978) (it should be noted
that in this case sensu Forsten this taxon seems also to
comprise /1. brachypus - see Forsten, 1968). The pre-
liminary analysis of the rich Hipparion finds from
Hadjidimovo-Girizite (materials collected by D.
Kovachev in the Palacontological branch of the
NMNH in Assenovgrad) shows that there are at least
two different species in this locality which in this pre-
liminary analysis we could designate in the following
way [This vast material is currently under investiga-
tion and a series of publications are in preparation (L.
Ivanova, N. Spassov & D. Kovachev)].

1. Hipparion sp. 1 (robust form) - Hipparion ct. H.
brachypus Hensel, 1862.

The main morphologic features, dimensions and
proportions of the large species from this locality
show affinities to morphotype I of Alberdi (1989)
and the H. primigenium - H. znu'/)ypmline. The large
torm from Pikermi (/1. brachypussensu Koufos, 1987;
“Hippotherium” brachypus sensu Bernor et al., 1996b)
probably evolved from large earlier forms as Hip-
parion gr. primigenium (see Koutos, 1987) (= Hip-
pot/)erium primigenium sensu Bernor et al., 1996b).

The dimensions of the teeth and the skull are large
(LP2-M3 in 7 measured individuals is 154-167 mm).
The plications of the cheek-teeth are relatively
numerous and deep, otten with 2 to 3 pli cabalin.
The preorbital fossa is relatively small unJelonguted.
The distance between the preorbital tossa and the
orbit is large (about 40 mm or more). The incisor
arcade is arcuate in the available specimens with pre-
served rostrums. Metapodials and phalanxes are
robust and relatively short.

2. Hipparion sp. 11 (“gracile” torm) - Hipparion gr.
H. mediterraneum (Roth & Wagner, 1855).

The size of the teeth and the skull is smaller than
in the previous species and not too large for a hippar-

ion (LP2-M3 in some measured individuals are 149-
155 mm). Cheek-teeth with a small number of plica-
tions - 4 -12 (L. lvanova, N. Spassov & D. Kovachev,
in prep.). (This number is less than in Hipparion sp.
[ as well as in “H". proboscideum as a whole). The pre-
orbital fossa is large, deep and high, with a distince
angle between the well-pronounced caudal and ven-
mﬁ surfaces. A weak intermediate fossa could be seen
in some well preserved skulls between the preorbital
tossa and the buccinator one. The distance between
the preorbital tossa and the orbit is short, ca. 20-25
mm in the measured individuals. Metapodials and
phalanxes are long but not wide.

Some of the features and proportions make the
smaller (gracile) hipparion from the locality resem-
bling H. moldavicum [the status of H. moldavicum is
not quite clear. It is near to H. mediterranerm (Forsten,
1980)]. From this form the gracile hipparion from
Hadjidimovo differs with larger dimensions, thus
resembling mostly H. mediterraneum from Pikermi
(see Koufos, 1987). [Most probably the hipparions of
the wxa “Hipparion” mediterraneum and “H”. mol-
davicum must be referred o a genus separate from
Hipparion - Cremohipparion (Bernor et al., 1996b)].

2 3. Hipparion sp. 1l (H. ? plarygenys Gromova,
1952).

A skulls of adult individual (the snout part is bro-
ken) possibly represent another taxon related to the
Hipparion s.s. group sensu Bernor er al. (1996b). It
ditters from the rest of the numerous cranial remains
trom Hadjidimovo in the virtually lacking tossa prae-
orbitalis (very slightly outlined). Such a feature
strongly resembles H. platygenys described from
Taraklia (Zhegallo, 1978; Krakhmalnaya, 1996-a)
and to some extent H. dietrichi.

The measurements of the mandibles of
Mesapithecus trom Hadjidimovo collected by D.
Kovachev indicate bigger size than these of M. pen-
telicus Wagner trom Pikermi and similar to M. delsoni
Bonis, Bouvrain, Geraads, Koufos from Revin de
Zouaves in Greece (RZO) and M. aft. delsoni trom
Maragha. The specific status of M. “delsoni” deserves
a careful revision, as tar as a number of the main diag-
nostic features are mostly gradual tendencies. Such
are for example the size of lower M3’s talonid, the
extent of flattening of the mandibular symphysis (also
depending on sex), the relative heigﬁu of the
mandible, etc. The differences in size and the mor-
phological ditterences (mostly different morphologi-
cal trends) could represent subspecitic (popuﬁational)
and not specitic difterences between M. pentelicum
and M. delsoni. Despite the taxonomic dispute
(Zapte. 1991), the conclusion (Bonis et al., 1990)
that the size of Mesopithecus decreases during the time
from RZQO, Maragﬁa (MN 11) and Hai]idimovo
(beginning of MN12) through Pikermi ( MN 12) to
Ditiko (MN 13) and Montpelier (MN 14) is correct
and indicates that the size and some mandible and
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teeth trends are related to the evolution of
Mesopithecus in time. lt seems that this observation
has a stratigraphic significance.

BIOCHRONOLOGICAL DATA

The faunal complex of Hadjidimovo (HD) shows
similarities in taxonomic composition and faunal
trends with the localities and faunal associations from
the Balkans, Asia Minor and Ukraine indicating a
Middle/ Late Maeotian age of the locality (most prob-
ably beginning-first half of MN12. The Belkian sub-
complex in Ukraine (see Korotkevich, 1988), which is
most probably from this time, characteristic teature is
the domination of gazelles, Tragoportax, Hipparion
moldavicum (i.e. Hipparion from tﬁe H. “mediterra-
neum’ group). In Hadjidimovo H. gr. mediterraneum,
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 tested
also after the Poisson criterion of sample similarities
by comparison of the faunal check-lists of diverse
localities of hipparion fauna of the Balkan-Iranian
region, incl. the territory North of the Black Sea (for
the non-Bulgarian faunal check-lists see Bonis er al.,
1994; Korotkevich, 1976). It shows that Hadjidi-
movo-1 (HD-1) has greatest similarity to localities like
Belka (Ukraine), Pikermi, Halmiropotamos (Greece)
and the level of Kemiklitepe - KTA (Turkey) approxi-
mately corresponding to zone MN 12 (see Bonis e al,
1994; Bonis & Kou%os, 1999). Because of the 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 specitic level (and excfudin
the Ukrainian E)calities) the greatest similarity is stiﬁ
with the noted 3 Balkan - Asia Minor localities (Text-
fig. 3).

= We can accept the size similarity of the
Mesopithecus popufation of HD-1 to these of Ravin
des Zouaves (RZO) (MN11) and Maragha (MN11-
base to basal MN12) (Steininger er al, 19906) as
another indication that HD is most probably some-
thing earlier that Pikermi. The chronological position
of Pikermi is debatable. If the locality is at the bound-
ary of MN11/12 (Bernor er al., 1996a; Steininger et
al, 1996), than HD-1 should date from the end of
MNI1. Due to the strong faunistic similarity of the
Pikermi complex with the fauna from the localities
referred to MN12 unit, numerous authors put the
locality positively in this zone (de Bruijn er al, 1992;
Bonis & Koufos, 1999). In such case HD should be
placed at the very beginning of MN12 (Text-fig. 4).

PRELIMINARY TAPHONOMIC DATA

In the taphocoenosis the bones and the surfaces of
the joints are very well preserved in the clay sands of

BEL HD

KTD UTK

KTA X

HMR San

Text-figs 2-3 - Distance berween samples with the Poisson crite-

rion. Perit. area _0.01 [fig.2 - including the
Ukrainian (North Pontic) localities: fig. 3 - with-
out the Ukrainian oncs].
Localities: Bulgaria: HD = Hadjidimovo-1: Greece :
RZI = Ravin des Zouaves 1, RZQO = Ravin des
Zouaves -5, VI'K = Vathylakkos, PXM = Pro-
choma, DKO = Dwiiko, PIK = Pikermi, SAM =
Samos, HAL = Halmyropotamos: /ran: MMR =
Mid. Maragha, UMR = G;)pcr Maragha; Turkey:
KTA = Late Turolian Kemiklitepe (cf. MN12),
KTD = Early Turolian Kemiklitepe (cf. MN11);
Ukraine: BEL = Belka (Late Maeotian), NOV =
Novaya Emetovka (Early/Middle Maeotian).

the locality. The bones are rather often articulated
and only one bone (a girafte temur) among thousands
examined has obvious traces of gnawing. The prelim-
inary taphonomic observations ﬁsad to the conclusion
that the fossil locality is formed in a geologically
rather short period with a mass accumulation and

uick embedding of whole carcasses or large parts of
31em. It is an indication of probable periodic cata-
strophic causes for the death of the largest part of the
animals. This idea suggests that the seasonal flooding
of the periodically drying river is the cause of the pil-
ing of the bone remains in a comparatively short time
period.
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Text-fig. 4 - Biochronologic position of Hadjidimovo-1 and the
lLate Miocene chronology of the East Mediter-
rancan-Pontic region (corrclated by the author
according to Rogi & Daxner-Hock, 1996: Rogl,
1996: Steininger er al,, 1996 and with data from
Korotkevich, 1988).

BRIEF ANALYSIS OF THE NATURAL ENVIRONMENT
OUTLOOK. THE "SAVANNA-LIKE" LANDSCAPE IN THE
TUROLIAN OF E AND S-E EUROPE - ISIT A MYTH?

The mass accumulation of bone material of the
same age in Hadjidimovo-Girizite (HD-1) excavated
from a small, localized area gives the rare opportuni-
ty for a palaeoecological reconstruction of the natur-
al environment and the palaeozoocoenosis.

1. Analysis of the taphocoenosis. The concentration
of the remains of hundreds individuals in isolated
rock lenses with an area of tens of square merers and
a maximum thickness less than 1 m virtually elimi-
nates the origin of the taphocoenosis in the condi-
tions of a forest landscape. This kind of “burial

laces” suggests an activity of inconstant, suddenly
Flooding and abundant water torrents. They drag
large quantities of terrigenous sand and clay-san
deposits. The impetuous swelling of such inconstant
(seasonal) water masses is typical for relatively open
plains with a warm climate. The taphocoenosis indi-
cates also the ungulates’ large biomass and their high
density in the a%aeozoocoenosis. Among the species,
there are decifﬁdly domirnant forms (see below). The

presence of pronounced dominants in the ecosystem
(Popov, 1997) and such a biomass are parameters
confirming the suggestion that the lan(rscape was
open rather than forest.

2. Analysis of the dominant species’ ecological
demands. The dominant taxa in the taphocoenosis are
Palaeoreas lindermayeri (min. 260 ind.) and
Hipparion (min. 160 ind.) after the skull remains but
at least 240 ind. after the metapodials for the three
species as a whole. After the preliminary calculations,
tﬁe first two species of the genus have an approxi-
mately similar numbers, whife the third seems to be
rare). The next abundanc taxa are Tragoportax and
atter it Gazella. All the other taxa are represented
much more poorly in the taphocoenosis.

Judging from the cervid-like degree of brachyo-
donty of rﬁe teeth of Palaeoreas lindermayeri we could
agree with Solounias ez al. (1999) that this species was
most probably a browser. That, however, does not
automatically mean it inhabited a forest-like, tree-
dense woodland. The horn cores of this species are
similar to those of Recent Antilope cervicapra, 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 with artiodactyls inhabiting spaces
open enough, living in herds and having a high
degree of visual communication. At the same time, a
tournament and display function as with the
Antilope-type horn is characteristic neither for the
low-social inhabitants of dense woods, nor for the
super-social artiodactyls of the fully open spaces (see
Geist, 1974; Janis, 1986). Antilope is usually seen in
herds of 20-30 to several hundreds. It 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 the slightly
larger Palaeoreas.

It is obvious that in the natural environment of
Hadjidimovo both the robust (#7. cf. brachypus) and
the gracile (H. gr. mediterraneum) hipparions coexist-
ed, occupying most probably diffleren( ecolo§ica|
niches (this is not unusual also for the later equids of
Pleistocene-Holocene faunas): Gromova (1949) and
many authors after her interprete the wide distal seg-
ments of the limbs and the numerous dental enamel
plications in the equids as a specialization toward
more humid biotopes, softer ground, more forest
landscape and succulent vegetation. The narrower
distal limb segments and, correspondingly, the small
number of plications indicate a harder ground, more
open and arid surroundings, with a more active uti-
lization of hard (usually grass) vegetation. As for the
lack of preorbital fossa in some Fate hipparions (.
ﬁ/a(ygen_ys), this is related to the reorganization of the

uccal muscles, an elimination of the upper lip pro-
boscis and an adapration to a less diﬁérentia[ecll food-
catching, i.e. an adapration toward grass vegetation.
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The noted morphology should show an adapration
mostly towards grass vegetation and is an md}lcanon
of mostly open landscape (7hega|lo 1978). Thus, the
broad-hoofed, robust form from Had;xdlmovo 1 (H.
ct. brachypus) with its arcuate incisor arcade, robust
distal segments of the limbs and a relatively large
number of teeth plications, was probably adapred to
more humid environment with softer soil and wood-
land biotopes with stronger presence of arboreal and
bush vegetation. The gracile form (H. gr. mediterra-
neum) was adapted to more arid conditions with
scarcer tree vegetation and a more open landscape.

This conclusion does not contradict the analyses of

other authors on the hipparions of the gracile
mediterraneum group but adds to them. The data on
the tooth microwear of H. wmediterraneum from
Pikermi indicate a mixed nutrition — browser to graz-
er (Solounias ez al., 1999), and the morphofunction-
al analysis of the related H. moldavicum from the
Moldavia and Ukraine (Zhegallo, 1978; Krakhmal-
naya, 1996-b) shows a similar way of feeding and an
inhabitance in partially forestated glades.

The two skulls we note as 2H. platygenys let us pre-
sume that this form, although scarcely represented in
the taphocoenosis, is an mfcator for the presence of
rather extensive, open grass biotopes. So, the land-
scape of HJd]ldln‘lOVO has both forest and steppe
habitats, judging from the adaptive specializations of
the hipparions. grhls could be interpreted as a pres-
ence of mosaic/mixed distribution of the biotopes or
the so-called “park rfype landscape”, typical for the
physiognomy of the forest savanna.

Tragoportax seems to be represented by two forms
(Geraads, D., N. Spassov, D. Kovachev — in prepara-
tion). Much more abundant is the larger form (min.
87 individuals against min. 25 for the smaller) which
is hypsodont and presumably utilizes grass vegetation
to a great extent.

Gazella (Procapra) sp. The gazelles’ remains (min.

50 ind.) should be referred most probably to the sub—‘

genus  Procapra following the diagnosis of
Korotkevich (1976). The morpho-functional skull
analysis shows an adaptation of this form toward rel-
atively large open spaces and hard grass vegetation
(Korotkevich, 1976; 1988; Krakhmaﬁmya, 1996-b).

3. Analysis of the ecological niches of the species from
the zoocoenosis as a whole. The analysis of tfoe ecologi-
cal demands of the species as a whole shows a domi-
nation of biotopes that could be related to landscapes,
physiognomically similar to a forest savanna. At the
same time, this could be a mosaic landscape of open
spaces and forest spots (Text-fig. 5). Besn;es Gazella
(Procapra), Hipparion platygenys and partially 1. gr.
mediterraneum, the presence of non-forest and rather
open biotopes is indicated by species as:
Ceratotherium neumayn (well present in the tapho—
coenosis), Hystrix primigenia, Adcrocuta eximia and
possibly the abun({)m hyaenictitheres (on the ecolo-

of the latter see Semenov, 1989; Werdelin &
%i’)lounias, ]99]) Adcrocuta seems to be the most
abundant carnivore in the zoocoenosis. An analogue
of Recent Ciocuta, it is presumably typical for rela-
tively open landscapes, which is also supported by its
frequent presence in the taphocoenosis.

Species  demanding Eumld typically forest
biotopes or river bank thickets are rare to extremely
rare. Such are Mammut borsoni, Palaeotragus roueni,
the tapir and Microstonyx (l bone from the tapir and
2 bones from the suid species among many thousands
of determined bones). Such is also tEe singular find of
Deinotherium, which was found near the locality HD-
1. Here could be included the cervids, whose remains
are rare too. At the same time, the biotope of Late
Miocene cervids could be a non-forest, open bush.

The presence of real wood vegeration is also indi-
cated by the rather abundant finds of Mesopithecus and
Helladotherium. Both the giraffe and fe primate,
however, should be inhabitants of sparse, “open forest”
habitats. Mesopithecus is not an exclusivef;' arboreal
genus, it shows an adapration toward a semiterrestrial
mode of life (Delson, 1973; Youlatos, 1999; Koufos,
G., N. Spassov & D. Kovachev, in preparation).

4. Analysis of the fauna cenogram. The curve of the
cenogram of the mammal megatauna from the tapho-
coenosis of the locality (Text-fig. 6) shows a relative
continuity. In this it is similar to the cenograms of
zoocoenoses from the Recent forest tropical %mblmts,
and also to those of mosaic habitats (a mixing of open
savannas with tropical forests: see Legendre, 1988, fig.
28: Cote d'lvoire). At the same time, interruption of
the curve in the portion corresponding to the of small
macromammals (in the Recent forms this is usually
between 0.5-8 kg, and in this case between approx. 1-
15 (18) kg) is a peculiarity typical for open Labimts
(Monmire, 1994). The plateau-like form of the curve
in its middle part reflects the specific Late Miocene
Z00coenosis wﬂlch was especially rich in species. We
could suggest that the abundance of ecological niches
for a large number of species with similar body mass
in this case is due to the mixed presence of species
both of more open and of woody Fablmrs suggesting
an open forest - tree-savanna-like landscape. As a
whole, the analysis of the cenogram indicates the for-
est-savanna / mosaic landscape of Hadjidimovo-1,
similarly to the other analyses given above.

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

Similar conclusions on the strong enough pres-
ence of spaces open to one or other extent, were made
by l\ral\rmalnaya 1996-b) for the environment of
the North- Cmunxponuc locality Novaya Emetovka-
2. This Turolian locality is close to or some earlier
than Hadjidimovo.

The idea of the existence of so-called “Pikermian
hipparion fauna” in “savanna” landscapes is not new
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1999). It
should be noted, however, that the savannas are a
biome associated with certain vegemnon specncs and

(see the retrospection in Solounias et al.,

the tropic latitudes. So, the name “savannas” is not
fully correct. More correct is to speak about savanna-
like landscapes.

Recently Solounias ez al. (1999) criticized the con-
cept of “open”, “savanna” landscapes determining the
I’itermian biome. The authors claim that the
palacoboranic data, the isotope, the tooth microwear
and the masticatory analysis of the herbivores show a
strong presence of tree/thicket vegetation (sclerophyl-
lous evergreen woodland) in this palaeobiome and
the adaptation of ungulates toward it. We should

Forest-steppe

Forest-steppe 39.4
Grasslands 21.21
Thicket 26.52

Text-fig. 5 - Distribution of the bio-
topes tfrom  Hadjidi-

. movo atter the ecolog-
Iandssape wal re quirements of
39 /0 the spulu

note, however, that a savanna landsc.lpc does not
obligatorily mean open grasslands. Savannas are typi-
cal for a warm, relatively arid climate with seasonal
dry periods. The prevailing tvpes of savannas repre-
sent dry open faorests (so called tree savannas), with a
strongly developed grass store, with low and relative-
ly scarce tree vegetation (park-type landscapes). often
mrnmg into bush- gmss communites (Hopkins,
1977; Fukarek er al.. 1979; Gruev. 1988). The tree
and bush vegertation in this case. however, is repre-
sented well enough - that's whyv the abundance of
leaf-eating browsers with brachvodont teeth as
Palaeoreas and Palacotragus. or grazers to pmsnble
browsers as Cwmnlnppmmn mediterrancum is not



THE TUROLIAN MEGAFAUNA OF WEST BULGARIA

79

Gomphotheriidae indet 83

Mammut gr. borsom 8.16

9 o ?Ceralotherium neumayn 7.82
8 i Dicerorhinus pikermiensis 75

7 ® o Helladotherium duvermoyi 717

6 o i Ancytotherum pentelicum 6.48

5 S A1 o el s o Tel o Chalicotheniinae indet 6

5 . * o o . g;;;panon cf. brachypus 557;
v alaeoryx sp .

3 ® e . > Palaeotragus rouenit 5.6

2 Machairodus giganteus 5.52
Hippanon gt.mediterraneum 5.44

1 Hippanion ?platygenys 5.39

0 AT T e s W "3 §7: Lapm./s aff. jeanpiveteaui 55::;i
' EEEEEE EREEREE R R R R R EERE R crostonyx sp -

SEEEREEEE R R EERE R EEE it L Tragoportax sp.2 5.3

e L E 3 o 1 Eggg . 2 238 i 5 3 § 5§ Tragoportax sp 1 46

‘-2‘ 2 : E € E 3 @3 3 3 ';; :i g § ¢ H § g ; g g ! g EE ;;' Metailurus cf. major 45

s E 5 e % 2 i 2 2 5 3 : - 5 i < § B § £§5 T £ Cervidae indel 438

§ R _‘g 2 § N 5 8¢ : 5 3 HEE S H Adcrocula eximia 4,17

g 3 & H 2 % £ z z Palaeoreas lindermayen 4,09

I E Paramachairodus cf. orientalts 4

Gazella (Procapra) sp. 3.91

T cf. Miohyaenotherium bessarabicum 3.56

Hyaenotherum gr. wongii 34

Hyaenictitherni indet 3.14

Hystrix pnmigemia 2,94

i R i Mesopithecus cf delson 2.89

Text-fig. 6 - Cenogram of the megafauna of Hadjidimovo-1 locality. Mustelidae indet 0.1

astonishing. Ar the same time, the large part of those
animals would not live in dense thickets or woods for
numerous reasons, as we noted above. As we also
noted above the analysis of the taphocoenosis of
Hadjidimovo shows a predominance of forest-steppe
s. . species and biotopes. That is why we could accept
the term “woodland” sensu Solounias et af. (1999) tor
the typical physiognomy of the “Pikermian biome”
only if this term means a forest-steppe landscape,
physiognomically resembling a forest savanna (so-
called park type), and not Eardly penetrable dense
thickets and woods.

Eventually, the so-called Pikermian biome (sensu
Solounias ez al, 1999) and especially the landscape
from Hadjidimovo were rather represented by forest-
savanna- llf\e (in terms of physiognomy of the land-
scape) biotopes. Such was most probably the prevailing
environment in the Turolian of Southeast Europe, the
region north of recent Black Sea and the hmterfmd.

Solounias ez al. (1999) note that the origins of the
Recent African savanna fauna are related to the
Pikermian non-African biome. This is an opinion we

enerally support. We could look for the origin of this
%auna in the areas of dispersal of vegetal communities
physiognomically close to a forest savanna: there are
numerous data that out of Africa, on large areas
northeast of the continent, the forest-savanna-like
woodlands (we mean open forests of “park” type) and
their faunal complexes, already existed for a long
time. The spreading of more or less open spaces is
seen in Eurasia as early as the Late Eocene and
Oligocene, during the gradual aridification in Central
Asia (rler()v & Yanovskaya, 1974 ). This process con-
tinues in time and space. The late Miocene fauna
complexes linked to forest-savanna-like landscapes

are probably related in their origin to the area includ-
ing vast territories of West Central Asia, Asia Minor,
the Circumpontic regions and the East Mediter-
ranean (including the Balkans and possibly parts of
N. Africa) - so called Southeast European -
Southwest Asian “superprovince” sensu Bernor et al.,

(1996a) (ct. Balkan-Kaukasian subprovince sensu
Flerov & Yanovskaya,1974: cf. Greco-lranian pro-
vince sensu Bonis et al., 1994). This is where the ori-
gins of the Recent savanna fauna complex of the Old
world should be looked for.
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