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Note on the first fossil remains of a whale from northern Bosnia

IvAN STEFANOVIC!

Abstract. Herein, the first find of a fossil whale Cethotherium aff. rathkei is reported from the Middle
Miocene sediments (Badenian) of the West Paratethys (the Strbci village, east of Banja Luka and Prnjavor,
northern Bosnia). Although mostly represented by vertebra, the well preserved remains of the single individ-
ual consist also of humeri, tympanicum, and some isolated fragments of the skull. The find is discussed in its
paleogeographical context, and the importance of the discovery in an international context is shown.
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Ancrpakr. [Ipsu npumepak documHor kuta Cethotherium aff. rathkei mpoHaljeH je y cpeamOMUOIICHCKIM
cennmenTnMa (Oamencke crapoctn) 3amagaor Ilaparetmca y cemy LTpOrm, mcrouno on bama Jlyke u
[IpwaBopa y ceBepHoj bochu. [loOpo odyBaHM ocTaunu jenHe MHIMBHAYE YIIABHOM Cy IPEICTaBJbCHU
NpIbEHOBHMA, OCTAallUMa XyMepyca, TYMIIaHUKyMa, Kao U (parMeHTrMa KocTHjy miaBe. Hanas je mpukazan

U y najgeoreorpadckoM KOHTEKCTY M HPEACTaBIba APYTH Haja3ak 0BE BPCTE.

Ksbune peun: muornieH, 6aneH, kut, [laparetuc, bocHa.

Fossil whales of the Paratethys Sea

Although fossil finds of whales (Cetacea/Cetartio-
dactyla — depending on which classification is fol-
lowed) are known from most of the regions of the
world, their morphology and evolution is not well
known (FORDYCE & DE MuizioN 2001). In Europe, the
Pliocene and Miocene species of whales seem to have
been the most abundant and they were also present in
Central Europe in the region that was once covered by
the Paratethys Sea. During the Middle and Late
Miocene, tectonics and a decreasing eustatic sea level
gradually isolated the Paratethys Sea from the other
seas, causing a decrease in salinity (ROGL 1998;
HAMOR 2001). This process resulted in the extinction
of the marine fauna which was once present in the
Paratethys. Cetacea became extinct during the final
stages of the Miocene, when the Paratethys became a
fresh water lacustrine environment. The presence of
fossil whales is thus and indicator for higher salinity
levels.

The Paratethys Sea was once present in extensive
parts of Central Europe and fossil whales are found in
Austria, Slovakia, Hungary, Croatia, Bosnia and Ser-

bia. Most of the previously discovered specimens are
attributed to the genus Mesocethus.

Mesocetus hungaricus KADIC, 1907 is known from
several localities. KADIC (1907) based the species on
a well-preserved complete skeleton from the
Badenian of Borbolya in West Hungary. It is also
known from the Middle Miocene (Late Badenian)
locality Neudorf-Sandberg (Dvinska Nova Ves) on the
border of Slovakia and Austria (THENIUS 1952,
StaBOL & HOLEC 2001).

Mesocetus agrami VAN BENEDEN, 1880 is known
from Sarmatian marls from Susjed in Zagreb (Agram
was the former name of the city) and it was described
by VAN BENEDEN (1880) and GORJANOVIC-KRAMBER-
GER (1892). The remains were recovered from the Sar-
matian marls close to the border with the Badenian
(“Sarmatian marls near to Mediterranean layers”;
GORJANOVIC-KRAMBERGER 1892) at Susjed and Vrbac
in Zagreb (Croatia). This species seems to have been
the most abundant in the region. PAunovi¢ (1993)
published a paper on Mesocetus aff. agrami found in
northern Bosnia and stated that it is found in several
localities in Bosnia: KneZica, Sargovac, Luzani, Daz-
nica Ukrina and Kalenderovci. A Middle Miocene
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(Badenian) age was proposed for all these finds.
Nevertheless, the remains described by PAUNOVIC
(1993) consist only of fossil vertebra.

Mesocetus sp. is found in Slovakia in the Middle
Miocene (Late Badenian) locality Glavica (SABOL &
HoLEc 2002).

STEPANOVIC (1938) described lower jaws of a tooth-
less whale found in Belgrade (Serbia). These jaws
were atributed to Cethotherium sp. without any inten-
tion to attribute specimen to the genus Cethotherium,
but to the Cetacea in general. The age of the sediments
that yielded the fossil is Lower Sarmatian s. str.
(Middle Miocene).

Locality Strbci in northern Bosnia

The fossil was found in the village Strbci east of Ba-
nja Luka and Prnjavor in northern Bosnia. It was recov-
ered from a well at the depth of 26 m in a coat of marls.

The region of Strbci was studied by EREMUA
(1970). Marls found in the area include remains of
fauna represented by an association of Vaginella aus-
triaca KITTL and rare finds of Amussium and Natica
milepunctata LAMARCK with a long list of foraminife-
ra. Eremija stated that the association of pelagic gas-
tropods found in gray marls is characteristic for the
region being well-connected to open sea. According
to EREMUA (1970), 214 species of foraminifera are
found in strata of the same age in other parts of the
basin and most numerous are representatives of the
genera Globigerinoides and Globigerina, Lagenidae
(Robulus, Dentalina and Lagena), Spiroplectamina
carinata (D’ORBIGNY). The association suggests a Ba-
denian age for the marls.

Northern Bosnia is geographically in contact with
the Pannonian Lowlands that were the center of the
Paratethys Sea, and in the late stages of the Miocene,
northern Bosnia was a region of shallow waters.

Fossil remains

Order Cetacea BRISSON, 1762

Suborder Mysticeti FLOWER, 1864

Family Cethotheriidae CAMBERA, 1926

Genus Cethotherium VAN BENNEDEN, 1868—-1880

Cethotherium aff. rathkei vaN BENNEDEN, 1868—1880

Material. Cethotherium aff. rathkei found in marls
of Badenian age in Strbci (N. Bosnia) represented by
left and right tympanicum (RGFC1 and RGFC2), left
and right humerus (RGFC6 and RGFC7), 4 well-pre-
served thoracic vertebra (RGFCI11, RGFCI12,
RGFC13 and RGFC14), 4 well-preserved lumbal ver-
tebra (RGFC15, RGFC16, RGFC17 and RGFC18),

Fig 1. Geographical position of Strbci (triangle) and other
localities of the Paratethys Sea: 1, Borbolya; 2, Neudorf-
Sandberg; 3, Zagreb (Susjed); 4, KneZica; 5, Sargovac;
6, Kalenderovci; 7, Daznica; 8, Luzani; 9, Glavica; 10, Bel-
grade.

one caudal vertebra (RGFC19), 8 fragmented vertebra
(RGFC29, RGFC30, RGFC31, RGFC32, RGFC33,
RGFC34, RGFC35 and RGFC36), 5 vertebral epiph-
ysis (RGFC25, RGFC26, RGFC27, RGFC28 and
RGFC29), 8 skull fragments (RGFC3, RGFC4,
RGFC5, RGFC8, RGFCY9, RGFC10, RGFC34 and
RGFC35) and other unidentified fragments.

The fossil is the property of the Gradiska Museum
(Zavicajni muzej Gradiska) and it is kept at the Col-
lection of the Faculty of Mining and Geology (Uni-
versity of Belgrade)

Description. The fossil whale found in Badenian
(Middle Miocene) sediments in Strbci (North Bosnia)
east of Prnjavor is represented by a number of well-
preserved bones and the skeleton was probably almost
complete before it was excavated.

The auditory bulla is one of the most important
bones. The auditory bulla was subject to notable
changes during the evolution; thus it is important for
distinguishing fossil and recent species (FORDYCE &
DE MuizoN 2001). The tympanicum (PL. 1, figs. 1-6,
No. RGFCI1 and No. RGFC2) show most resemblance
to those of the fossil whale Cethotherium rathkei
found on the Crimean Peninsula (VAN BENEDEN &
GERvAIs 1868-1880, fig. 6, fig. 7, Tab VXII and
BranDT 1873, fig. 3b, fig. 4b, Tab XII). Figured here
as Fig. 3 and Fig. 4. The size and shape of the tymp-
nicum are almost the same and the dorsal surface of
the bulla is without any texture, as in other C. rathkei
specimens.

Both humeri are well preserved and are about 72.7
and 72.1 mm long (Plate 1, Figs. 13-20; RGFC6 and
RGFC7).
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Table 1. Measurements of bones given in millimeters.

A large part of the fossil material is represented by
vertebrae (PL. 1, Figs. 1-12; P1. 2 and Pl. 3). Most of
the vertebrae are incomplete but measurements of the
preserved ones are given in Table 1. The manner in
which the vertebrae were measured is indicated in Fi-
gure 2. The vertebrae of Mesocetus found in the re-
gion are much larger and the width of the lumbar falls
into range of 12—-14 cm (PAuNoVIC 1993).

Fig. 2. Measurements of vertebra were restricted to the cor-
pus of vertebra. a, height of corpus; b, width of corpus.

Among the other bones, some isolated fragments of
the skull, and other unidentifiable fragments have to
be noted.

Dimensions of the present specimen are in the
range of that of Cethotherium rathkei. BRANDT (1873)

No. bone length P ro_ximal distal width
width
RGFC6 humerus dex. 72.7 45,7 4272
RGFC7 humerus sin. 72.1 66.2 42.8
corpus cranial corpus caudal corpus cranial | corpus caudal

No. bone length width width width width
RGFCI1 thoratic vertebrata | 24.5 46.8 441 34.7 36.1
RGFCI12 thoratic vertebrata | 25.0 472 46.6 36.1 37.6
RGFCI13 thoratic vertebrata 23.9 47.8 452 34.3 40.0
RGFC14 thoratic vertebrata | 30.7 47.8 457 37.1 37.8
RGFCI15 lumbar vertebrata 31.6 50.2 — 41.8 -
RGFCI16 lumbar vertebrata 33.1 494 — 41.6 —
RGFCI17 lumbar vertebrata 27.8 — 40.2 —
RGFCI18 lumbar vertebrata 33.8 — - - -
RGFCI19 caudal vertebrata 19.8 35.1 35.1 — -

No. bone length
RGFC1 tympanicum dex. 50.2
RGFC2 tympanicum sin. 50.1

Table 2. Comparison of the length of vertebra belonging to
Mesocetus aff. agrami (PAUNOVIC 1993) and Cethotherium
aff. rathkei.

Cethotherium aft. rathkei Mesocetus aff. agrami
No. length in mm No. length in mm
lumbar vertebra
RGFCI5 31.6 DAZ-7 132
RGFC16 33.1 DAZ-8 134
RGFC17 27.8 DAZ-11 135
RGFC18 33.8 DAZ-9 141
DAZ-10 148
thoracic vertebra
RGFC11 24.5 KNEZ-5 63
RGFCI12 25.0
RGFCI13 239
RGFCI14 30.7

gives an overall length of “6 to 7 feet” for this species.
The vertebra of Mesocetus found in the region are
much larger and width of lumbar falls into the range
of 12—-14 cm (PauNovi¢c 1993). Comparisons of the
length of vertebra belonging to Mesocetus aff. agrami
(PAuNovIC 1993) and Cethotherium aff. rathkei from
Strbci is given on the Table 2. Although the present
specimen is juvenile, the individual dimensions of the
auditory bulla are identical to the dimensions of the
Crimean specimen.
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Fig. 3. Tympanicum of Cethotherium rathkei, Crimean Pe-
ninsula (original drawing from BRANDT 1873, pl. 12, fig.
3b).

Discussion. The genus Cethotherium includes only
one Miocene species, i.e., C. rathkei. The holotype
was recovered in the Crimean Peninsula by Prof.
RATKE and described by VAN BENNEDEN (1868—1880)
and later by BRANDT (1873). Unfortunately, no further
details were given about the site and the stratigraphi-
cal position of the holotype.

The cethotheres belong to a separate group of
Mystecete. The anatomy of mystecete resembles that of
balenopterides but differs in the primitive structure of
the frontal bone (FORDYCE & MuizoN 2001). Unfor-
tunately, the studied specimen lacks the frontal bone

The geographical localities of the Paratethys Sea
where remains of mystecete were found are shown in
Fig. 1. They generally follow the borders of the Pan-
nonian Lowlands which were once a part of Paratethys
Sea. At the time, there was a connection with eastern
provinces and the Black Sea (HAMOR 2001, appendix
VI). It might be concluded that whales belonging to this
species were able to migrate through the basin and,
hence, it is not surprising to find the representatives of
the same species in two, apparently distant localities.
According to KORETSKY (2001, fig. 58) and ROGL
(1998, pl. 9), there was a water corridor during the
Badenian that allowed this connection. Probably
Cethotherium migrated through this corridor.

While the Cethotheriidae systematics remain un-
certain, they are probably represented by a few spe-
cies and may be considered as probable ancestors of
balaernopterids.

Conclusions

The remains of Middle Miocene whales are abun-
dant in the Paratethys Region. Most of the species are

Fig. 4. Tympanicum of Cethotherium rathkei, Crimean Pe-
ninsula (original drawing from VAN BENEDEN & GERVAIS
1868-80, pl. 17, fig. 7).

attributed to Mesocetus, while a specimen from Strb-
ci (northern Bosnia) belongs to the genus
Cethotherium. Bosnian localities numbered by PAU-
NOVIC (1993) yielded exclusively vertebra of fossil
whales and it should be presumed that the remains of
Cethotherium cf. rathkei from Strbci are the best pre-
served whale fossil in the area.

There is a significant difference in size between
Mesocetus remains and that of Cethotherium rathkei.
The Cethotherium from Strbci probably represents the
only representative of the species found in this region
and the first find of the species in the Western Pa-
rathetys. After the Badenian, (Middle Miocene), the
salinity started to drop and influenced a general
change of the flora and fauna. The climate was also
affected during this process. This caused mass extinc-
tions of marine fauna and whales in the area.

Representatives of the C. rathkei line are rare and
not well-studied. Hopefully, this paper would fill the
gap and allow future studies on this species.
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Pe3nme

Kparak ocBpT Ha Hana3 ¢pocuIHNX
ocTaraka KuTa u3 ceBepHe bocue

Ocrany cpeAmOMHUOIICHCKHX KHUTOBA Cy YECTH Y
obnactu I[laparetnca. Behmna mo cama mponahenmx
npuUMepaka cy octaiy Mesocetus-a, TOK OCTaIX TPH-
mepka u3 llItpbana (ceepra bocna) mpunanajy pony
Cethotherium. BocaHCKHM JOKaJUTETH KOje HABOIU
PAuNOVIC (1993) campike MCKIBYYHWBO OCTAaTKe IIp-
nbeHoBa Mesocetus-a, 1ok octrauu Cethotherium cf.
rathkei w3 llltpOama, OMHMCAaHW OBOM TIPYUIHKOM,
MIpe/ICTaBJbajy HajOOJbe cadyBaHU MpUMeEpak (QoChI-
HOT KHTa y 0BOj 00macTu.

IToctoje 3HauajHe pa3nuke m3mely ocraraka npen-
craBHHKa Mesocetus-a n ocraraka Cethotherium
rathkei. Cethotherium w3 lllp6ama BepoBaTHO TIpe-
CTaBJba jJeIMHOT 10 caja Hal)eHoT MpecTaBuKa y OBOj
o0acTH W TpPBH je Hala3ak BpCTE Y 3alaJHOM
[Maparerucy. Ilo 3aBpmieTky OaneHa (Cpeamu MHO-
IIeH) maj canuauTeTa y [laparetncy ycioBno je om-
mTy npoMeny ¢uiope u dayHe y ToM MOpy yTHIlajyhu
U Ha omnmTe KimMmarcke mnpomene. OBH mporecH
MPOY3pOKOBAIM Cy MacoBHA HM3yMHpama MOpPCKe
(hayne u xutoBa y peruony. [Ipencrasautu C. rathkei
CY PETKH 1 HeZIOBOJBHO 1o3HaTH. L{1ub oBoT pana je na
MOIYHH MIPa3HUHY U oMOryhu asba McTpakuBama.
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PLATE 1

Cethotherium aff. rathkei vaN BENEDEN, Middle Miocene (Badenian), Strbei, northern Bosnia.

Fig. 1. Right tympanicum, RGFC1, medial view.
Fig. 2. Right tympanicum, RGFC1, lateral view.
Fig. 3. Right tympanicum, RGFCl1, inferior view.
Fig. 4. Left tympanicum, RGFC2, medial view.
Fig. 5. Left tympanicum, RGFC2, lateral view.
Fig. 6. Left tympanicum, RGFC2, inferior view.
Fig. 7. Caudal vertebra, RGFC19, cranial view.
Fig. 8. Caudal vertebra, RGFC19, caudal view.
Fig. 9. Caudal vertebra, RGFC19, dorsal view.
Fig. 10. Caudal vertebra, RGFC19, ventral view.
Fig. 11. Caudal vertebra, RGFC19, view dex.
Fig. 12. Caudal vertebra, RGFC19, view sin.

Fig. 13. Right humerus, RGFC6, lateral view.
Fig. 14. Right humerus, RGFC6, proximal view.
Fig. 15. Right humerus, RGFC6, medial view.
Fig. 16. Right humerus, RGFC6, distal view.

Fig. 17. Left humerus, RGFC7, lateral view.

Fig. 18. Left humerus, RGFC7, proximal view.
Fig. 19. Left humerus, RGFC7, medial view.

Fig. 20. Left humerus, RGFC?7, distal view.
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PLATE 2

Cethotherium aff. rathkei vaN BENEDEN, Middle Miocene (Badenian), thoracic vertebrae, Strbei, northern Bosnia.

Fig. 1. RGFCl11, dorsal view.
Fig. 2 RGFCl11, caudal view.
Fig. 3 RGFCI11, ventral view.
Fig. 4 RGFCl11, cranial view.
Fig. 5. RGFC12, dorsal view.
Fig. 6 RGFC12, caudal view (with epiphysis).
Fig. 7 RGFC12, ventral view.
Fig. 8 RGFC12, cranial view.
Fig. 9 RGFC13, dorsal view.

Fig. 10. RGFC13, caudal view (with epiphysis).
Fig. 11. RGFC13, ventral view.
Fig. 12. RGFC13, cranial view.
Fig. 13. RGFC14, dorsal view.
Fig. 14. RGFC14, caudal view.
Fig. 15. RGFC14, ventral view.
Fig. 16. RGFC14, cranial view.
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PLATE 3

Cethotherium aff. rathkei vaN BENEDEN, Middle Miocene (Badenian), lumbar vertebrae, Strbei, northern Bosnia.

Fig. 1. RGF C15, dorsal view.
Fig. 2. RGFC15, caudal view.
Fig. 3. RGFC15, ventral view.
Fig. 4. RGFCI15, proximal view.
Fig. 5. RGFC16, dorsal view.
Fig. 6. RGFC16, caudal view.
Fig. 7. RGFC16, ventral view.
Fig. 8. RGFC16, proximal view.
Fig. 9. RGFC17, dorsal view.
Fig. 10. RGFC17, caudal view.
Fig. 11. RGFC17, ventral view.
Fig. 12. RGFC17, proximal view.
Fig. 13. RGFCI18, dorsal view.
Fig. 14. RGFC18, caudal view.
Fig. 15. RGFCI18, ventral view.

_
o

Fig. RGFC18, proximal view.
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