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ANTHRACOTHERIUM 113 EOrOBHHE (HCTOHHA CPEHJA)

ofl

MaJiopaf la  B. IlaBJioBHha*

OflJiOMaK MaHflH0yne ca )jo6po oiyBaHHM nocjiep;H.HM flecHJM MonapoM H MaftHM jjejiOM npeTnoaiejiH.er mo- 
Jiapa, noTH'ie H3 yrji>a pyflHHKa EoroBHHa. HjieHTH(})HKOBaHa je Bpcra Microbunodon minus (C uv.). CrpaTHrpat})- 
cKa no3Hipja Hajiaoca je najMJiai)H ojiHroqeH. ohhocho ojiHroMHOijeH (crapHjn erepaaH, HeoreHe 30He MN-0 hhh MN-1).

Kjby>iae p e in :  AHTpaKOTepHflH, Microbunodon, cncapn, MOJiapH, EoroBHHa, OJiHTOB(eH, oJinroMHoi(eH.

Y  KpaheM nperaeflv najieoreHiix cncapa y JyrocjiaBHjH noMeHyTH cy hobh HaJiacHH 
aHTpaKOTepn^a H3 EoroBHHe h HajaBJteHa H>HXOBa jieTaJbHiija oCiparia (IlaBJioBHh, 
1985). OBaj 'iJianaK, ynpaBO, o6pal)yje HajaBJbeHH MaTepnjaji. Pajin ce o (jiparMeirrv jje- 
cHe rpane MaHjiii6yJie ca jioopo o'ivBainiM TpehHM n jane oniTeheHHM jipvniM M0Jiap0M. 
OocHJine ocTaTKe je, npe BHine rojmna, otkpho KoMHeH KneaceBHh, i(iinji. hii>k. reojio- 
rnje, y yrji>y 3anajiiior noji>a pvjiHiiKa EoroBHHa.

IlajieoreHH cncapn y JyrocjiaBHjH, pa'iyiiajyhii h npejiejie iipe'rxo/iiie jip>i<aBe, npaBa 
cy peTKOCT, 3a pa3JiHKy oji HeoreHHx h iiJieiicTOiieHCKnx. Ha Majio6pojHHM JiOKajiHTeTH- 
Ma OTKpHBeHO je MaJio Hajia3aKa, yrJiaBHOM aHTpaKOTepnjja h pHHon,epoTHjia (JlacKa- 
peB , 1925; rieTpoHHjeBHh h T h en iu s , 1958).

AHTpaKOTepnjH, Hira'ie, npeflCTap>Ji:,ajy H3yMpjiy rpyny 6ynocejienojioHTiiiix nanKa- 
pa, Kojn cy naJieoeKOJioniKH Be3aHH 3a MO’iBapne acHBOTHe cpejiiHHe. ILhxobh ocTami ce 
najTiem he Hana3e y yrJBy, 36or nera ce OBe >khbothii>c nonyjiapHo Ha3HBajy "yrJi>eHe 3Be- 
p.H". TjiaBHe KapaKTepncTHKe H>HX0B0r 3y6HHKa cy cHaacHe BHJiHii;e, 6yH0cejieH0ji0HTHii 
ropibll MOJiapiI H H3pa3HTO jaKH KJIHHaCTH ropH>H KaHHHH.y OKBHpy OBe H3yMpJie rpyne 6yii0cejieH0ji0HTHHX nanKapa no3HaTO je BHiue BpcTa, 
na h pojjoua. Cbh reojioniKii cTapiijn o6jihe,h rpynHiiiy ce, yrjiaBHOM, y jiBa eKCTpeMHa 
Tiina, npe cBera Ha 0CH0By jjHMeHsiija: KpynHHjH -  Anlhracothcrium magnum H oernes  
(=A. illyricum T el 1 er=) h CHTHHjn THn -  Miciobunodon minus (Cuv). OcTan;H o6e rpyne 
o6jiHKa, Hiia'ic, 3acTynji.eiiii cy 3Ha'iajiiHM npiiMepniiMa caKynJBeHHM Ha TepeHHMa 
npeTxoji;He JyrocjiaBHje (F ran ziu s, 1853; M eyer, 1856; H o ern es, 1876; T e ller , 1886; 
L a sk a rev , 1925; naBJioBH h, 1985).

* H hcthtjt- 3a pernoHajiHy reojiorH jy h  najieoHTojiorHjy PyA apcK o-reojioniK or cf)aKyjiTeTa YHHBep3HTe- 
Ta y B eorpajiy , KaMeHHiKa 6 , 11000 B eorpa«.
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Kjiaca: MAMMALIA L innaeus, 1758 
P cjt: ARTIODACTYLA Owen,1848 
noApe«: BUNOSELENODONTIA 
([>am.: ANTHRACOTHERIDAE G ill, 1872 
Pop: Microbunodon D eperet, 1908

Microbunodon minus (Cuv.)

MaTepnjaji ce cacTojH oji KOMa^a xapii30HTajmor jjejia jiecHe rpaHe floae BHJiime. 
Bnjin'iiia koct je noJioMJLeHa y HHBoy iipejin.er Kpaja M, h oko 2 cm H3a safliber Kpaja 
M3. M O J ia p a  caqyBaH je cKopo y HOTnyHOCTH M3, ca He3HaTHO OHiTeheHOM yHyTpara- 
h>om cTpaHOM MeTaKOHHJia (npeHH.e-yHyTpaimta rpđHiia); M2 HajBehHM ^ejioM ouiTeheH 
Ho 6a3e KpyHe, HiiTaB je ocTao c aM O  xhhokohha (3ap(H>e-cnojBamH>a rp6niia); Mj nojioM- 
jLeH no 6a3e KpyHe (cji. 1).

Cji. 1. Microbunodon minus (Cuv .). P,ecHa rpaH a MaHflH6y.Tie ca M2-M 3. xl. EoroBHHa. a) OKny3ajiHa CTpaHa, 
6) yHyTpamHba cTpaHa.

Fig. 1. Microbunodon minus (Cuv.). Right branch of mandibula with M2-M 3, XI, Bogovina. a) occlusal 
view, b) intemal view.

EIpeMa CTeneHy HCTporaeHOCTH MOJiapa, y nHTaity je MJia^a jejiniiKa ca TeK sano'ie- 
thm TporaeibeM rp6HD,a Ha j.ipyroM MOJiapy. Tpehii MOJiap jora mije 3axBaheH 'rpoiiieii.eM. 
3y6Ha KpyHa H3pa3HTO HHCKa (6paxHOflOHTHa), rorpaljeHa oh ’ieTHpn 0CH0BHe rp6mi,e h 
BeoMa jaKor jejiHorpeHHacTor TajioHHjia. OcHOBHe rp6)Hne HMajy iipeTOKiio 6yHoji;oHTHy 
cTpyKTypy ca yo4JbiiBHM cejieHojioHTHHM Ha3HaKaMa koji cnoibamiiHX (npoTOKOiiHji, xh- 
noKOHHji:). CnoJtamBbe rpomie ce 3aBpraaBajy oiirrpHM kohhhhhm BpxoBHMa, a npej|H.a h 
'iajjiba cTpaHa o6e cnojbamibe rp6iine cy npii6jiii>KHO paBHe. 3aj7H.a yHyTparaiba rp6HHa 
(eHTOKOHHji) 3aBpmaBa ce KpaTKHM 3aorarpeHHM rpe6eHOM iiocrraBJbemiM nonpeKO Ha
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flyacy ocy :iy6a. MopcJjojiorHja 3y6ne Kpyne oflioBapa BapnjaipijaMa y KojiiMa cy oniicn- 
BaHii cponiin airrpaKOTepnjiH.

Taoena 1.
Table 1.

TJ

X'X2C.5

30-

25 -

20-

15 -

1 0 -

M3
ItV'ATflia
(length)

mHpima
(width)

Bogovina 28,45 14.25
Ugljevik (Laskarev, 1925) 
Anthracotherium (Microbunodon) minus

25,50 11,60

Promina (Teller. 1886) 
Prominatherium dalmatinum 29,00 16,00

Zagorje (Teller, 1886) 
Anthracotherium ollyricum

48,70 29,40

X - Bogovina 
X - Ugljevik 
A - Promina 
O - Zagorje

O

A
X

C j i . 2. ,IHy}KHHa H m n p i i H a  M O Jia p a  M:< (y mni). 
Fig. 2. Length a n d  vvidth of molar M, (in mm).

25 30 35
1 I---------1
40 45 50
Hy>KHHa (length)

y  CpSnjn je flo cajta 6ho no3HaT caMo jejiaH Hajia3aK, TaKo^e H3 BoroBinie, Kojn je 
on CTpaHe Laskareva (1925) cBpcTaH y Anthiacotherium (Microbunodon) minus. 0 6 a  
6oroBHHCKa HajiacKa aHTpaKOTepnja, npeMa jpiMeHSHjaMa, o)jroBapajy CHTHHjhm cjjopMa- 
Ma aHTpaKOTepHfla (Ta6ejia 1, cji. 2).

HHTepecaHTHO je  h nnT aite CHCTeMaTCKor nojioacaja aHTpaKOTepnjia, ohhocho h,h- 
xoBe Be3e ca cpojpiHM rpynaMa. LpoMOBa (1962) cMaTpa j(a cy XHnonoTaMHj[H, BepoBaT- 
no, nponcTeKJiH oh cneii;HjaJiH30BaHHX aHTpaKOTepnna 6jiiickhx poj(y Merycopotamus. 
fh en iu s  (1969) HaBojiH Miimjfceite Biime ayTopa jja cy "Cjihhhocth H3Mei)y i\lerycopota- 
mus h XHnonoTaMHna HecyMH>HBO npHMe'rae n Mory ce raejiaTH i-i Kao osnaKe cpoj(ini'i- 
khx 0j(H0ca". Cynp0TH0 OBOMe, M a tth e w  (1929) 3acryna MHiHJteite j)a cy ce XHnonorra- 
MHflii ojjBojiiJiii oji cynjia, a He oj( aHTpaKOTepnjia. TimnHHH aHTpaKOTepnjH y EBponn, a 
noce6Ho y naiHHM  o6jiacTHMa, Be^ami cy 3a naneoreH h npej(CTaBJbajy BeoMa 3HaTajHe
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c jio cH Jie . r eojTOTiiKH H a jM J ia ^ a  n y t o k v  e B O J iv ip ije  3 i ia T i io  H S M e ite H H , c a  H 3B ecH iiM  o c o -  

G iin a M a  xniionoTaMa, k h o  urro je iioMenvTii Meij'copotamus ii3 j y a a i e  Asnje, H o a a iB e j in  

cv jio  iiJiH O H JieH C T O H eiia.

*
* *

O c T p a T i i r p a c jn i j h  BoroBiincKor S a c e H a  n o c T a  j e  n n c a H O , a j i n  n a j ie 0 H T 0 J i0 n iK H  f lo -  

K yM eH TO B ariH x CTaBO Ba j e  M a jio . O c T a i i i i  a i r rp a K O T e p n jy M a  c y , CBe n o  j ja H a c , o c T a J in  ir a j -  

Ba>K H iijn n a jie o H T O J io n iK H  f[O K yM eH Tii y  o n p e i)H B aH > y  C T p a T iirp a c jic K e  n o s H H iije  c j jo c iu io -  

h o c h h x  y r jB e n H X  c j i t i je B a  y  EoroBHiiH.
I l p e M a  L askarevu  (1925) yrjbeHii x o p H 3 0 H T  y  E o ro B H H H  n p i r a a j i a  najMJialjeM ojih- 

r o u e n y .  O B a K B o  MHiiiJbeibe HMajiH c y  n  H eK ii j i p v r n  a y rr o p H  ( P a j i o B a H O B i i h ,  1932), a n i i  

6 e 3  n o y 3 jiaH H X  n a jie 0 H T 0 J i0 iiiK H X  j io K a s a .

Ha o c h o b v  c J io c iiJ iH e  c j j j io p e  ii3  n o B J ia T H iix  Jianopau,a, naH T iih  (1956) n o T B p tjv je  
r o p r b e o j in r o u e H C K y  c r a p o c T  6oroBiiHCKe v r jb O H o c n e  c e p n j e .  O j i o p a  y K a s y je  u a  T p o iicK V , 

cyBy KJiH M y. M K a c H iija  n a j ie o c fu io p n c T H H K a  u p o y u a B a H > a  y K a3 H B aJia  c y  na i i a j i e o r e H y  

c r a p o c T  O B o r HajiasiuiiTa, K a o  n n e K iix  j j p y r n x  6 a c e u a  y  Cp6nju (IlaiiTH h, 1983; 
M ih a jlo v ić , 1983).

H s B e c H a  u e j io v M i iu a  oko n o j i o a o j a  6 o ro B H H C K e y r jb O H O c rie  c e p u j e ,  n c K a s a H a  j e  

3 6 o r  CJIHUHOCTII ca uyuajiCKOM ii jejiaiUHiiUKOM cepujoM y  K o jiiM a  cy H a h e H ii  H e o r e m i  cn- 
capn (naBJiOBiih, 1985). H e n iT O  HOUHiije, 6 o r o B i in c K y  c e p n j y  cmo CBpcTajm y  o j m r o -  

MHOuen (IlaB JioB iih , 1992), n p n  ueMy ce i iM a jio  v b iij iv  j ia  j e  n o 3 i i u n j a  cjjociuionocuor 
xopii30HTa ncnoji rpanuue n a j i e o r e H - H e o r e n .

A nbejiK O Biih M. n AHlpejiKOBiih J. (1996) pa3Bujajy KOHueimujy o tck to ii-  
cKo-najieoreorpac^cKO-cTpaTnrpacjjcKUM miKJiyciiMa v Tepunjapv Cp6nje, h 6oroBim- 
c k v  cepnjv c'raBJbajv y erepcKii n;aKJiyc, H 3M et)y  I n II caBCKe TeKTOHCKe cj)ase, 3ajejuio c a  
jejiamHHHKOM, cerbCKOM, a jieK c im aH K O M , qyiaJicKOM n jom hckiim nosHaTHM Miioireii- 
ckhm cepnjaMa.

Kao i i r r o  c e  H3 o b o i ’ K p a T K o r  n p e i ’j i e j i a  biijjii, pasjuiKe y jiaTOBau>y 6 o ro B H H C K e 

c e p n j e  C K o p o  j ia  n e M a . H 3 B e c n o  cyuiTH H CK O  o jjc T y n a u > e  n o K a s y je  p a j j  A n h e j i K O B i i h a  

(1996), y T 0 ju iK 0  mTO c e  6 o ro B H H C K a c e p n j a  6 e 3  p e 3 e p B e  H 3 je jjH a u a B a  ca c e p i i j a M a  K o je  

c y  n o s H a 'r e  K a o  MiioueHCKe.
I I lT a  c e  c a j j a  M o a c e  p e h n  o C T paT H rp ac jjcK O M  n o jio > K a jy  a H T p a K O T e p n ja  H3 B o r o B i i i i e ,  

a  THMe n  o  cTapocTH 6 o ro B H H C K e cepnje, npe cBera c a  cT aH O B iim T a  n o 3 H aB a ir> a  c n c a p c K e  

( j jo c iu m e  cjiayne? B oroB H H C K H  aHTpaKOTepnjyM n p n n a j i a  c j)a y n ii  c n c a p a  ci’apiijoj oji ohhx 
MHOHeHCKiix o6juiKa Koje cpeheMO y  HvnajicKoj cepnjii (naB JioB iih n  'EvpKOBiih, 
'1962) h y  jejiauiHHHKoj cepnjn ( r i a B J i o B i i h ,  1988). To j i a ib e  3H3HH j ia  OBaj H a j ia s a K  n p n -  

n a j j a  n a j i e o r e H o j  c n c a p c K o j  c}5ayHii.
H p e M a  C H c ap cK iiM  HeoremiM 3 0 H a M a  y  K o p e J ia u n o H H M  T a 6 e j ia M a  n e o r e i i a  EBpone, 

ycTaHOBJbeHiiM nociiejiH > H X  r o j j i m a  (B rujin  et a l . ,  1992), a H T p aKOTepHjym  H3 Eotobh- 
H e M o a ce  j ja  e r 3 i i c rr y j e  3aKJbyTino ca e r a p H j i iM  e r e p o M  (3 0 H a  M N -0 h j i i i  M N -1), m T O  6 h  

ojjroBapajio xaTHjaHy M e jjiiT e p a H C K e  o 6 j ia c T ii .  Mjiahn, MHOH,eHCKH c n c a p n  (HyHaJie, 
JeJiamHHiia, KpymeBima ii j j p . ) ,  npnnajiajy angustidens-cj5ayiui, a  y K o p e j ia u i io H o j  Ta6ejui 
o j j r o B a p a j y  T p e h o j  cncapcKoj Heoreiioj 3 0 h h  (M N -3, e r e H 6 y p r ) ,  eB eH T y ajiH O  3 o m i  M N -2  
(M J ia h n  e r e p ) .
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A \n m A C ()T H E !m  M  f r o m  b o g o v i n a , e a s t e r n  s e r b ia

by

M ilorad B. Pavlović*

A dextral mandibular fraginent vvith vvell pieserved third and a small part of the seconđ molars is ex- 
tracted from coal of Bogovina Mine. The identified species is Microbunodon minus (Cuv.). The fragment 
is, by its stratigraphic position, uppermost Oligocene, or Oligomiocene (lower Egerian, Neogene Zone 
MN-0 or MN-1).

Key vvords: Anthracotherids, Microbunodon, mammals, molars, Bogovina, Oligocene, Oligomiocene.

Nevv anthracotherid remains from Bogovina are mentioned and their description noti- 
fied in a brief survey of Paiaeogene mammals of Yugoslavia (Pavlović, 1985). This ar- 
ticle gives the announced description of a fragment of the mandubular right ramus with 
the well preserved third and the mauch damaged second molars. These fossil remains 
were Ibund before manv years by Komnen Knežević, geologist, in coal of the Bogovina 
westem field.

Palaeogene mammals, unlike Neogene or Pleistocene, are scarcely found in Yugoslavia, 
including the territories of ex Yugoslavia. Fevv remains, main!y of anthracotherids and rhino- 
ceritids. have been found (Laskarev, 1925; P e tron ijev ić  and T hen ius, 1958).

Anthracotheria are a group of extinct bunoselenodont Artiodactyla associated vvith 
marshland envionment. Found mostly in coal. these animals are commonly referređ to as 
"coal beasts”. The principal features of their dentition are robust jaws, bunoselenodont 
upper molars, and very strong vvedge-like upper canines.

This group of extinct bunoselenodont artiodactyla is known to include several speci- 
es, even genera. Ali the antecedant forms are classified, foremostly on the size, into t.wo 
extreme types: larger, Anthracotherium magnum H oernes (=A. illyricum  T eller), and 
smaller. Microbunodon minus (Cuv.). Fossil remains of both group specimens have been 
found in ex Yugoslavia (Franzius, 1853; M eyer, 1856; H oernes, 1876; T eller, 1886: 
L askarev , 1925; P av lov ić , 1985). Only one of these is reported from Serbia (Bogovi-

University of Belgrade, Faculty of Minšng and Geology, Institute of Regional Geology and Paleon- 
tology, Kamenička 6, 11000 Belgrađe.
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na), assigneđ by L askarev  (1925) to Anthracotherium (IVlicrobunodon) minus. This and 
the considered Bogovina remains are of the dimensions which correspond to small an- 
thracotherid forms (Tab. 1, Fig. 2).

Class: MAMMALIA L innaeus, 1753
Order: ARTIODACTYLA Owen. 1848
Suborder: BUNOSELENODONTIA
Family: ANTHRACOTHERIDAE G ill, 1872
Genus: Microbunoclon D eperet, 1908

Microbunodon minus (Cuv.)

The material consists of a fragment of the lower right jaw ramus. The jawbone is 
broken at M, anterior level and about. 2 cm behind M3 rear end. The preserved. molar 
teeth include: almost complete M3, only slightly damaged metaconid inner side (anterior- 
-inner cusps); M2, largely damaged to the crown base, shows only the hypoconid (poste- 
rior-outer cusp); M„, broken to the crown base (Fig. 1).

Slightly wom cusps of the second molar and uneroded tliird molar suggest. a young 
animal. The tooth crown is very low (brachydont) and bears four main cusps and a very 
strong single-cusped talonid. Main cusps are prevailingly bunodont in structure and the 
anterior ones (protoconid, hypoconid) show selenodont features. Outer tubercules are 
conical-pointed and both outer cusps are almost flat anteriorly and posteriorly. Entoconid 
has a sharp ridge across the longer t.ooth axis. The morphology of the tootli crown fits 
the descriptions of congeneric anthracotherida.

* * *

The systematic place of anthracotherids, or rather their relation with the allied 
groups. is an interesting point. G rom ova (1962) maintains that hippopotamids probably 
evolved from specialized anthracotherids allied to Merycopotamus. Thenius (1969) 
quotes the statement by many authors that "the affinities between Merycopotamus and 
hippopotamids are certainly notable and can also be taken for the signs of congeneric 
relations". In contrast, M atthew  (1929) proposes a division of hippopotamids from Sui- 
dae. not from anthracotherids. Type anthracotheria of Europe, of this territory in particu- 
lar. are very important fossils of the Palaeogene. The latest, significantly changed through 
the evolution. descendents, with some characteristics of hippopotamus, such as the menti- 
oned Merycopotamus of southem Asia, existed to the Pliopleistocene.

* *

The stratigraphy of Bogovina coal basin has been much written about, but it is little 
paleontologically documented. The antlnacotherium remains have been the principal pale- 
ontological evidence in detemiining the stratigraphic position of fossiliferous coal beds of 
Bogovina.
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Laskarev (1925) assigns the coal horizon of Bogovina to the uppermost Oligocene. 
This determination is shared by some other authors (R adovanović, 1932), but is not 
supported by reliable paleontological evidence.

Pantić  (1956) confirms the Upper Oligocene age of the Bogovina coal deposit us- 
ing fossil flora from the overlying marlstones. The fossil flora indicated tropical, dry cli- 
mate. Sunsequent palaeofloral studies corroborated the Palaeogene time-stratigraphy of 
this deposit and of some other basins of Serbia (Pantić, 1983; M ihajlov ić , 1983).

Certain incertaint.y is stated conceming the position of the Bogovina coal measures 
in view of their similarity with the Čučale and the Jelašnica coal measure units in which 
Neogene mammal fossils were found (Pavlović, 1985). Somewhat later, the Bogovina 
coal unit. was assigned t.o the Oligomiocene (Pavlović, 1992) bearing in mind that. the 
fossiliferous horizon lay beneath the Palaeogene/Neogene boundary.

M. A ndjelković and J. A ndjelković (1996) propose the concept of tect.onic- 
-paleogeographic-stratigraphic cycles in the Tertiary of Serbia, and assign the Bogovina 
sequence to the Egerian cvcle, between the Savian One and Two orogenic phases, along 
with the Jelašnica, Senje, Aleksinac, Cučale, and some other known Miocene coal units.

It follovvs l'rom the above short revievv that a difference in daling the Bogovina coal 
measure unit. is almost nonexist.ent. A certain essential difference is stated in A ndjelko- 
vić (1996); this is all the more so that the Bogovina unit is almost unreservedly equated 
vvith the sequences known to be Miocene.

What. can be stated now about the time-stratigraphic position ol' anthracotheria from 
Bogovina, and thereby about. the Bogovina coal sequence, primarily from the aspect. of 
the fossil mammal fauna? The Bogovina anthracotherium belongs to the mammal launa 
that preceded Miocene forms vvhich are found in the Čučale sequence (Pavlović and 
D jurkov ić , 1962) or the Jelasnica sequence (Pavlović, 1988). Consequently, it is alli- 
ed with the Palaeogene mammal fauna.

According to the mammal Neogene zones in the Neogene of Europe correlation ta- 
ble, proposed lately (Brujin et a l., 1992), the antracotherium from Bogovina could 
have exist.ed into the early Egerian (Zone MN-0 or MN-1), which would be equivalent 
to the Chattian of the Mediterranean region. The descendent. Miocene mammals (Čučale, 
Jelašnica, Kruševica, etc.) are allied vvith angustidens fauna or equivalenl: to the third 
mammal Neogene zone (MN-3, Eggenburgian). or possibly MN-2 (upper Egerian). in 
the correlation table.
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