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AND THEIR STRATIGRAPHIC IMPORTANCE
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The work presents thirteen brachiopod species from Crnoljevica locality, and discusses the age of se-
dimentary rocks in which the fauna was found. The determined time of deposition is the Barremian. Brachi-
opod fauna of Crnoljevica resembles very much that of central Carpatho-Balkanides (Ozren, Devica, and Su-
va Planina). Paleoecological and paleobiogeographic features of the given fauna are analysed and a tabular
overview is given of the revised brachiopod species described by Antula (1903). Both the range and distri-
bution of Crnoljevica brachiopods in the Boreal and the Subtethyan (Jura) regions and the northern margin
of the Tethys are included.
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Y palty je npHKa3aHO 13 6paxHono«cKHx Bpcra H3 jioKaliH'rexa 1JpHOJbeBHua. Pa3MaTpaHa je crapocr
ce/(HMeHaTa H3 Kojwx tjaayHa norane h 3aKjbyMeHO je Aa cy c(x>chjiohochm cjiojeisn 6apoMCKC crapocTH.
EpaxHono«cKa (JjayHa llpHOJbeBHne je BeoMa cjiHHHa ca cfiayHOM iteHxpajmnx KapnaTO-6ajikKaHH«a (03pcHa,
Jlcnunc h CyBe njiaHHHe). AHajiH3HpaHe cy najieoeKonoiiiKe ofljimce 4>ayHe h «axo je hhxobo najieofiHO-
reorpa(})CKO pacnpocxpatteibe. TaSejiapito cy npmca3aHe peBH«npaHe 6paxnonoflcKe Bpcre Koje je onwcao
Antula (1903), Kao h h,hxobo cxpaxurpacfjcKO h reorpa(J)CKo paciipocipaH.en.e y CeBepHoj n CyfrrexHCKoj
(Jypa) oGjiacTH h «y>K ceBepHor oSofla Textica.

Kji.yme pe>m: 6paxnonoan, floita icpe™a, SapeM, cxpaxiirpa<|>Hja, nal/ieoeicoJiorHja, najieoénoreorpa<}DHja,
Kapnaro—6ajiKaHHj(H, HpnojbcBiina. iicxo'ma Cpf>nja.

INTRODUCTION

Lower Cretaceous shallow-water carbonate rocks abounding in brachiopods, bival-
ves, and echinoids are extensively spread in the central Carpatho-Balkanides (Ozren, De-
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vica, Svrljiske Planine, Suva Planina). The most abundant and diverse are brachiopods, as
stated by most of stratigraphers who only listed them. Descriptions of the brachiopod
external features are given by Antula (1903) for seventeen species including three new
ones and a new subspecies, Petkovic (1930) for seventeen species and one subspecies,
and Sucic (1953) for twenty-four species and two subspecies.

This work gives a revised list (Table 1) of Lower Cretaceous brachiopods of Crno-
ljevica, which have been identified by their external and internal features. Detail descrip-
tions will be published elsewhere.

LOCALITY OF FOSSILIFEROUS ROCKS

The locality of Lower Cretaceous sediments where brachiopods were collected is
situated on the northern slope of Svrljiske Planine (Plesa), behind the last houses of
Crnoljevica village by a strong spring (Fig. 1).

Fig. 1. Map showing fossiliferous locality of Crnoljevica (asterisk), and distribution of Lower Cretaceous

sediments (shaded pattern). Svrljiske Planine, eastern Serbia.
C;t. 1. TcorpacjjcKH nojioxaj cJxicHjioHocnor jioKajiHTei'a Hpnoji.eisHna (3Be3j(Hiia) h pacnpocrpan.en.a
JIOHOKPCIIHMX CCIIHMCHai a (3aceHMHo), Cupjl. HIMKC nuaHHHe, HCTOWHa CpfiHja.

In the geological succesion three packets of sediments can be distinguished (Fig. 2).

First packet are bedded bioclastic limestones (beds from 20 to 50 cm thick) (Figs. 2,
3) which bear shell fragments of molluscs, microgastropods, echinoderm detritus, bryozo-
ans, dasyclad fragments. Scarce foraminifers are identified as: Neotrocholina sp. (cf. N.
aptiensis Trifonova), Trocholina sp., Orbitolinopsisl sp., miliolids. There is a paucity
of dasyclads: Actinoporella podolica (Alth) Conrad, Pratrulon & Radoicic,
Cylindroporella sp., Neomeris sp., Pseudoactinoporella fragilis Conrad, Pseudoactinopo-
rella ? silvaeregis Bucur, Suppiluliumella praebalcanica Bakalova, and some other al-
gae (Udoteacae: Boueind).



Fig. 2. Section through Barremian sediments at Crnoljevica spring.
1. Bioclastic limestone; 2. Grey finegrained marly limestone; 3. Dark clayey limestone.
Cji. 2. npot|)HJi 6apeMCKnx ceMHMeHaxa tjpHOJheiimiKor Bpejia.
1. EHOKJiacTH'iHH Kpe'iHj'anH; 2. Chbh cjjHHoapHH jtanopoBHTH KpciH.auH; 3. MpKH tjihhobhth KpeliH>auw.

Fig. 3. Bioclastic limestone (1) and grey finegrained marly limestone (2) (detail from Fig. 2).
Cji. 3. BHOKJiacTHMHH Kpe'tftaitH (1) h cube cj)HHO3pHH jianopoBHTH KpcMii,ann (2) (flexajt ca ciji' 2).



Second packet is built up of grey fine-grained, marly limestone 0.80 m thick (Figs.
2, 3). There is considerably less biodetritus in this beds, scarce echinoid detritus, a few
bryozoans, and few poorly preserved foraminifers (Nezzazata sp. and Lenticulina sp.).

Third packet consist of brown clayey limestone (Fig. 2) about 7 m thick, which
contains moderate amount of biodetritus of bryozoans, echinoid and mollusca, and scarce
foraminifers (Haplophragmoid.es sp., Nezzazata sp., etc.) also.

The above sedimentary packets contain, in addition to microfaunal and microfloral
remains, an abundant megafaunal association represented by brachiopods (list of revised
and identified species given in Tables 1 and 2), echinoids (Holaster cordatus Dubois,
Holaster intermedius Agassiz, Pseudodiadema grasi Desor, Psamechinus hiselyi
Desor), bivalves (Rastelum rectangulare (Roemer), Aetostreon latissimum (Lamarck),
Aetostreon crassinodosus (Antula), Mimachlamys robinaldina d'Orbigny, Neithea
atava (Roemer), Neithea neocomiensis (d'Orbigny), Plicatula placunaea Lamarck,
Pholadomya cf. gillieroni Pictet), cephalopods (Eucymatoceras aff. plicatum Fitton).

Table 1. Summary of taxonomic revision of brachiopod species described by Antula (1903).
Tadcjia 1. flperjiefl peBHjiiipaHHX 6paxHono«CKHx Bpcra Kojeje onncao Antula (1903).

Antula (1903) Radulovic (this paper)
Rhynchonella multiformis Roemer Cyclothyris rostriformis (de Loriol)
Rhynchonella irregularis Pictet Cyclothyris renauxiana (Pictet)

Rhynchonella lata d'Orbigny

Rhynchonella Gillieroni Pictet Cyclothyris gillieroni (Pictet)
Rhynchonella PanCici n.sp. Cyclothyris pancici (Antula)
Rhynchonella nov. sp. ex gr. Rh. polygona d'Orbigny

Theeidea cf. tetragona Roemer

Terebratula Carteroniana d'Orbigny var. serhica Antula Loriolithyris russillensis (de Loriol)
Terehratula essertensis Pictet Sellithyris essertensis (Pictet)
Terebratula valdensis P. de Loriol Loriolithyris valdensis (de Loriol)
Terebratula salevensis P. de Loriol

Terebratula acuta Quenstedt Musculina sanctaecrucis (Catzigras)
Terebratula sella Sowerby

Waldheimia (Zeilleria) Zujovici n.sp. Dzirulina pseudojurensis (Leymerie)
Waldheimia (Zeilleria) cf. tamarindus Sowerby

Waldheimia (Eudesia) timacensis n.sp. Waldheimia (Eudesia)" timacensis Antula

Terebratella n. sp. cf.ferruginea Pictet

AGE OF BRACHIOPODS OF CRNOLJEVICA AND ADJACENT TERRAIN

A sequence individualised in Lower Cretaceous of the central Carpatho-Balkanides
of eastern Serbia (Ozren, Devica, Svrljiske Planine, Suva Planina) is represented by bio-
clastic limestones and marly limestones which contain characteristic megafauna of pre-
vailing brachiopods, and echinoids, bivalves, gastropods, and corals. The age of the se-
quence is disputable.



Antula (1903) dates the fossiliferous rocks of Crnoljevica as Hauterivian ("Middle
Neocomian").

Petkovic (1930) identifies about forty species from marly limestones of Suva Pla-
nina, mainly brachiopods, bivalves, and echinoids, and ascribes them to the Hauterivian.

Sucic (1953) describes twenty-four brachiopod species and two subspecies from
marly limestones and marls of Ozren and Devica, and dates them Hauterivian. She also
describes echinoid, bivalvian, gastropod, coral, and cephalopod species.

Sucic (1967) identifies as Valanginian/Hauterivian bivalves, echinoids, and gastropods
(though most abundant, brachiopods are not identified) from sandy/clayey limestones and
marls in several localities, including Crnoljevica, of the Svrljiske Planine northern slopes.

Krstic & Danilova (1970) and Krstic et al. (1970) state the Urgonian character
of the beds with brachiopods, bivalves, and echinoids at Crnoljevica, and that they "c?n
be Upper Barremian/Lower Aptian in age".

Jankicevic (1978) also takes for Upper Barremian/Lower Aptian the fossiliferous
(brachiopod) beds of Crnoljevica.

Mitrovic-Petrovic (1979-1980) identifies twelve echinoid species from the fos-
siliferous brachiopod-abounding marly and sandy limestones of Suva Planina, which in-
dicate the Barremian/Aptian age.

Jankicevic (1979-1980) considers that brachiopods, bivalves, and echinoids from
bioclastic limestones (marly and sandy limestones) of Suva Planina, described earlier by
Petkovic (1930), are Barremian. These limestones are overlaid by massive or thick-
-bedded limestones ("typical Urgonian limestones™) which contain pachyodont shells of
the Upper Barremian and Lower Aptian. Jankicevic (1979-1980) is the first to date
Barremian age of the brachiopods, bivalves, and echinoids of Suva Planina, which are
closely related to the fossil fauna of Crnoljevica.

Brachiopods are predominant at Crnoljevica over bivalves, echinoids, and gastro-
pods. Bivalves range from the Valanginian to the Aptian. The only cephalopod found is
Eucymatoceras aff. plicatum (Fitton) (Antula, 1903), widespread in Barremian and
Aptian of western Europe and Caucasus.

This work considers a total of thirteen identified brachiopod species, which range
within the Berriasian-Aptian (Table 2). The ranges of six species are greater, all includ-
ing Barremian. Five species are known from Valanginian/Hauterivian, but probably have
wider ranges, which is common for eastern Serbia, particularly when echinoids are con-
sidered (Mitrovic-Petrovic, 1979-1980). Two species introduced by Antula (1903)
are known only from Barremian of the Serbian Carpatho-Balkanides. Brachiopods, and
other megafaunal forms (bivalves and echinoids) could not give more precise stratigraphic
dating.

Analysis of the previous data as well as the results obtained by detailed studies of
brachiopods and micropaleontological research suggests a conclusion of the Barremian
age of these sediments. In favour of such conclusion is the fact that dasyclads were
found: Pseudoactinoporella ? silvaeregis Bucur and Suppiluliumella praebalcanica Ba-
kalova, as well as the fact that there are no real orbitolinids (Palorbitolina) in the mi-
croassociation which, with a high certainty point to the Lower Aptian.



Table 2. Stratigraphical distribution of brachiopod species of Crnoljevica. eastern Serbia
and their occurrence in Boreal and Subtethyan (Jura) region and along the northern margin of Tethys.
TaSejia 2. CrpaTHrpacjDCKO pacnpocrpatteifce 6paxHono/(CKHx Bpcxa 1"pHOJBeBime, HCTO'raa Cp6nja,
h h.hxobo pacnpocrpafteite y CeBepHoj h Cy6TeTHcicoj (Jypa) oSjiacTH ii ayx ceBepHor o60«a Texuca.
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Cyclothyris desori (de Loriol) + +
Cyclothyris gillieroni (Pictet) + +
Cyclothyris pancici (Antula) +
Cyclothyris renauxiana (d’Orbigny) mm + +
Cyclothyris rostriformis (Roemer) T - + o+ +
Loriolithyris russillensis (de Loriol) + +
Loriolithyris valdensis (de Loriol) +
Musculina sanctaecrucis (Catzigras) + + +
Sellithyris carteroniana (d’Orbigny) + + +
Sellithyris essertensis (Pictet) + +
"Walclhemia (Eudesia)” timacensis Antula - +
Ohlongarcula ?equisita (Pictet & de Loriol) o + +
Dzirulina pseudojurensis (Leymerie) + +

PALEOECOLOGY AND PALEOBIOGEOGRAPHY

The character of sedimentary rocks (bioclastic limestones, marly limestones and
clayey limestones) with brachiopods suggests a depositional area covered with fine mud.
A sediment component of fine-grained clastic material is also noted - a likely indication
of coast proximity.

Among the terebratulids, Musculina sanctaecrucis, Loriolithyris russillensis, Sellithyris
carteroniana, S. essertensis has relatively large foramen. The terebratelids "Waldheimia (Eude-
sia)" timacensis and Dzirulina pseudojurensis have smaller shells and proportionally smaller
foramens. Large foramens are an evidence of the normal pedicle function; pedicles were short
and robust, attaching the shells to solid substratum. Abundant sponges, corals, echinoids
(Hollister, Pseudodiadema, Psammechinus, spatangid forms), bivalves (particularly abundant
are shells of Rastellum rectangulare, and then Exogira, Neithea, Perna, Plicatula, Cucul-
laea, Pholadomya), gastropods and bryozoans, or some other solid objects on the floor,
could have been used by brachiopods te attach themselves.



Representatives of only one rhynchonellid genus, Cyclothyris, were found, which are
believed by Ager et al. (1972) to exist only on mud (fine-grained) substratum. The de-
scribed rhynchonellids of this genus populated muddy sea floor of the inner sublittoral.
They lived on the sediment with its dorsal valve down, very small foramens had thin di-
vide pedicles, which probably fixed or served to hold them in place during strong bottom
current. This has been observed in other brachiopods directly rooted in the sediment, e.g.
Terebratulina retusa (in Surlyk, 1972) and Cretirhynchia limbata (in Simon, 1998).

Bioclastic limestones contain fossils that belong to the varied population of the
shallow-water environment, open or partly protected shelf (inner sublittoral). The pale-
ontological content of upper beds in the section includes sponge spicules and lenticulinae,
which indicate a deepening and calmer environment under the wave level.

Brachiopods are infilled with and enclosed in the same material, which indicates
their fossilisation in the environment of their existence. The forms vary in age and all of
them have both valves, rarely mechanically damaged. Specimens are variously oriented
(no dominant direction has been noted) and sorted. All this can be an indication of a
likely short post-mortal transport.

The species Cyclothyris desori, C. gillieroni, C. ranauxiana, C. rostriformis, Lorio-
lithyris russillensis, L. valdensis, Musculina sanctaecrucis, Sellithyris carteroniana, S. es-
sertensis and Dzirulina pseudojurensis found at Crnoljevica are extensively distributed
along the northern margin of Tethys and resemble very much Lower Cretaceous fauna of
French and Swiss Jura (Jura fauna - Middlemiss, 1984; Subtethyan fauna - Mich-
alik, 1992; Gaspard, 1999). Except the two new Antula's species, others are known
from the Jura fauna.

CONCLUSION

Using the modem method for studying the brachiopods, which includes the analysis
of external and internal structures, a revision of brachiopod association from the Lower
Cretaceous sediments found at the village of Crnoljevica has been done.

This new method was used in our country for the first time in studying the Lower
Cretaceuous brachiopods. It has enabled to reliably define 13 brachiopod species showing
mostly wide vertical distribution, whose revision is done in this paper. When compared
as an association with other sites and with the analysis of the other accompanied fauna
and microflora it was concluded that Crnoljevica sediments, from which the brachiopod
fauna comes from, are of Barremian age. A systematic revision of the brachiopods from
the same locality described by Antula (1903) is given.

Acknowledgements. | am deeply indebted to Prof. Dr. J. Jankicevic for useful sug-
gestions and discussions; to Dr. R. Radoicic for the study of microfauna and microflora.
For help in collecting brachiopod material thanks go to Prof. Dr. D. Rabrenovic and
Prof. Dr. V. Radulovic. | would like to thank Prof. Dr. V. Radulovic for help in mas-
tering the internal features of the brachiopod shells and assistance with the identification
of the brachiopods.
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PESNME

MPUNIOI MO3HABAWY JOHOKPEAHWX
EPAXMOMOAA LPHO/BEBULE (MCTOYHA CPBUJA)
N HbbUXOB CTPATUTPADCKU 3HAUAJ

YBO/,

Kap6boHaTHM NAWTKOBOAHU CeAMMEHTM [OHe Kpefe ca 6oratom hayHOM LUKO/baKa,
Bpaxmonoja v jexxesa MMajy BEMKO pacnpocTpamere Y cpeaubumM genosuma Kapnato-
-bankaHmga. ¥ 0BUM cegumeHTuma Mehy HajopojHujum cy bGpaxuonogw, u BehuHa uctpa-
XMBaya faje camo buxoBe cnuckose. Onuce Cro/ballbyX KapakTepucTnkKa 6paxnonoackux



BpCTa M3 OBMX CeAMMeHaTa fano je camo Tpu aytopa: Anlula (1903) je onucao 17 BpcTa,
Mehy KojuMa 3 HOBe BpCTe U jeflHY HOBY noaspcty, Pelkoylc (1930) je onmcao 17 Bpcta u
jeaHy noggpcety, a 6uclc (1953) je onumcana 24 BpcTe W ABe NOABPCTE.

Y 0BOM pajy [faT je peBuAupaH crvcak [LOHOKpeaHux 6paxuonoga (tabena 1)
LipHorbeBuLe, Koju cy oApefleHM Ha OCHOBY CMO/ballkbUX W YHYTpallkbuX KapakTe-
puctuka, U ofpeheHe BpCTe Cy MpuKasaHe Ha Age Tabne. [eTa/baH Npukas M onucu
6paxuonogcke hayHe LipHo/beBuLe Kao U apyrux nokanuteta 6uhe npegmeTr nocebHor
paga.

MPNKA3 POCUNJTOHOCHOI JIOKAJTMTETA

NokanuTeT fOWOKPEAHUX CeJMMeHaTa Ha KOMe je caKynsbeHa 6paxuonogcka dayHa
Ha/iasn ce Ha ceBepHMM naguMHama CBp/bUWKKUX NnaHWHa (Mnew) ogmax m3a 3afHbux
Kyha cena LipHorbeBuua Kog jakor spena (cn. 1).

Ha reonowkom npotuay (cn. 2) Mory ce U3gsojutu Tpu nakeTa cegMMeHara.

MpBY nakeT cy Cn0jeBUTU U GaHKOBMTM OGUOKNACTUYHM Kpeyralu ca CnojeBuma
fe6buHe 20-50 cw (cn. 2, 3). buogeTputyc YnHe (hparMeHTU JjbyluTypa LWKo/baka, ny-
XeBa, exvHuga, 6puosoa 1 gasmknagauea. MuKponaseoHTONOWKY acouujauunjy 4uHe
peTkn dopamuHundepn: MeolrochoMna ap. (cl. N. apnenT Tnlonoya), TrochoMna 6p.,
OrloWnopw? 8p., Mmununonuan; manobpojHe fasuknagaue: Acnnoporela pocloVica (AHR)
Conrac!. Pralur lon & Kac101clc, CyMnclroporella xp., MeoTerJx xp., Pxen<loacnnoporella
Yra%dll Conrac!, PxenJ.oacnnoporella ? 3Myaereyx Bucur, 3uppuutelNa prachalcanlca
Bakaloya, kao u gpyre anre (1Moleacae: BoneTa).

[pyrv nakeT unHe NanopoBUTK Kpedrbaumn febrbuHe 0,80 T (cn. 2, 3). Y 0BUM cno-
jeBMMa 6GuofeTpuTyca je 3HaTHO Mawe. Cpehy ce peTKM exuHugm u 6puosoe, a u
(hopaMUHUGEPKN Cy PETKM U fiole ovyBaHK (“eTraraw xp. u 1anncukna 3p.).

Tpehn nakeT ykynHe fAeb/bMHE OKO 7 T 4YWHE MPKMU T/IMHOBUTM Kpeuywauu ca
YMepeHOM KOANYMHOM BrogeTpuTyca of 6pro30oa, jexxeBa 1 MeKyLlala u Takohe peTkum
thopamuHudepuma (Haplophra%m(M(len xp., AerraraT 3p. v gp.).

Cakyrn/beHa mMakpothayHa 6paxuonoja, jexxesa, LIKO/baKa, ractponoga v uedano-
nofja Hanasu ce y cea Tpu M3aBojeHa naketa. Mopen oapehennx 13 Bpcta Gpaxmonopa
npukasaHux Ha Tabenama 1 n 2 ogpeheHa je un cnegeha makpodayHa: jexxesn (Hokwer
corclalva I v o 1x, Hola.u(er /n/fertecHn.y A8a5s12, P.yeunocanenT “ram Me8or, PaaTech/-
na hixelyl Ocxor), wkobke (KasleluT rec(an8ulare (Koeter), AelclUreon KwxajTuT
(MaTtarck), Ae(oxlreon crawnoclo$nT (Anlnla), MTacMaTy3 rog/nalllTa cIOrh 1«ny,
WMelThea awT (Koeraer) Nenhea neocotrensrx (crOrhl8ny), PWcalula placunaea ba-
Tarck, Phc/a/loTya cl”. uMeroT PJcleC), ny>keen {Pleura(oTana aaleyenw cle onc>1)
nuetanonogn (Encyrta(ocerax aT. plcalllT PLUon).

CTAPOCT BPAXNOMNOACKE ®AYHE LPHO/LEBULIE A
CYCEOHNX TEPEHA

Y cpeguwibum genosuma Kapnato-6ankaHuga uctouyHe Cpbuje (O3peH, [esuua,
Cepmpumuwke nnaHuHe, CyBa MfiaHWHA) Y OKBUPY [OHe Kpede U3fABojeHa je cepuja npeg-
CTaB/beHa OMOKNACTUYHUM Kpedwaurma W 1anopoBUTUM Kpedwalrma ca KapakTepuc-



TMYHOM MaKpotayHOM, Koja je npeAcTaB/beHa LIKO/bKama, 6paxmonognma, jexkeBuma,
ny>XeBrMMa 1 Kopasmma. O cTapoCcTu OBMX CEAMMEHATA MOCTOje pasnunTa MULL/bEHA.

Anwla (1903) 3a ¢ocunoHocHe cefmmeHTe LlpHo/beBuue cmaTpa fda npunagajy
oTpusy ("cpedrem HeoKomy").

Pcnkoyjc (1930) u3 nanopoBuTux Kpedwaka Cyse nnaHuHe ogpehyje oko 40 BpcTa,
yrnaBHoM Gpaxmonofa, WKos/baka 1 jexxeBa Koje npunucyje oTpusy.

6ucjc (1953) 13 nanopoBUTUX Kpeyraka u nanopaua O3peHa u [esuue onucyje 24
Hpaxmononcke BpcTe M 2 MOABPCTe, 3a KOje cmaTpa fa cy oTpuBcke cTapoctu. Mopep
bpaxmonofa npukasyje exmHuacke, 6uBanBujcke, raCTponoacke, Kopancke u Ledanonoj-
CKe BpCTe

6ucic (1967) U3 HeKONUKO nokanuteTta, Melly Kojuma u LipHo/beBuLa, ca CeBEPHUX
nagnHa CBp/bULLKMX NAaHWHA M3 MEeCKOBUTO FIMHOBUTUX Kpeuykwaka W nanopaua ogpe-
fyje WwKomKe, jexxeBe u nyxeee (6paxuonogu, npemMa OBOM ayTopy, Maja HajépojHuju
Hucy 6unu ofpeheHn) 3a Koje cmaTtpa fa npunagajy BaneHanH-0TPUBY.

Krélfc & OanMoya (1970) n Kr3ac el al. (1970) 3ak/by4yjy Ha OCHOBY MUKpO(ha-
yHe fla c/iojeBn ca 6paxuonoguma, WKo/bKaMa u jexxesuma LipHorbeBuLe nvajy yproHcku
KapakTep u fa "Mory 6utu ropwobapemcke-L0b0anTcKe cTapocTun®™.

JankTceyjc (1978) Takohe cmatpa fa cy (hOCUNOHOCHWU cnojeBu LipHO/beBuLe ca
6paxuonogmma ropwo6apemMcKo-A0H0anTCKe CTapoOCTH.

MJiroYic-Pe(;ro¥Yic (1979-1980) m3 (hOCUIOHOCHUX NANOPOBUTUX U MECKOBUTUX
Kpeuwaka CyBe nnaHuHe, y Kojuma npeosnahyjy Bpcte 6paxuonoga naheHe 'y LipHo-
/beBuUM, ofdpehyje 12 BpcTa jexxeBa 3a Koje cmaTpa fja ykasyjy Ha 6apeMcKo-anTcKy
cTapocr.

Janklceylc (1979-1980) cmaTpa fda je hayHa 6paxmonoja, WKo/baka U jexxesa, U3
OMOKNACTUUHUX Kpedtbaka (N1anopoBUTK U NECKOBUTU Kpeuraun) CyBe nnaHuHe, Kojy je
Beh onucao Pelkoylc (1930), 6apemcke ctapocTu. MpeKo 0BMX COjeBa fieXXe MaCUBHU U
6aHKOBMTUN Kpeudwbaun ("TUAMYHU YPrOHCKM Kpeykaun™) ca NaxXMoZOHTHUM LIKO/bKama
roptwer 6apema v gower anta. Jankjceyjc (1979-1980) je npsu ayTop Koju cMaTpa ga je
(hayHa 6paxmonoga, WwkKos/baka u jexxesa Cyse MnaHuHe, a Koja je Beoma 6/ucKa (ayHu
LipHosrbeBuue, 6apeMmcke ctapOcCTu.

Y ¢ayHu LpHosbeBuue npeosnahyjy 6paxuonogn, 3aTum crefle WKOSbKE, jeXXeBU U
ny>xesu. LLIKo/bke yrnaBHOM MMajy LUMpe BEPTUKAIHO pacnpocTpakewe 0f BaneHAuMHa
fo anta. Of uedganonofa 3a caga je HaheH camo EucyTalllceraa dT. pUcalllT (PLLUon)
(Anlunla. 1903) pacnpocTpatbeH y 6bapemy v anTy 3anagHe Espone n KaBkasa.

OBoM npunnkom oapeheHo je yKynHo 13 6paxvonofCcKux BpCTa, Ymnje je BepTUKanHo
pacnpocTpakewe Yy OKBUPY BaneHAuH-anTa (Tabena 2). [leBeT BpcTa Mma LIMpe Bep-
TUKaNHO pacnpocTparere, anu cee rnponase Kpo3 6apem. [Be cy no3HaTe u3 Gepujac-
BOTPWHA, U OHe BepOBaTHO MMajy Behe BEPTMKa/NHO pacnpocTparere, WTO je YecT cny-
4yaj Ha TepeHumMa ucTouHe Cpbuje, a HapoumTto ca jexesuma (MHroyjc-PeiroVic,
1979-1980). Oge BpcTe je yBeo Anlmula (1903) u 3a cafa cy no3Hate camo u3 Gapema
Kapnarto-6ankaHufja Cpbuje. Ha ocHoBy 6paxuonofga, Kao W fpyre Makpo ¢ayHe
(WKO/bKEe W jexkeBW), HUje ce MOrna ofpeAuUTW NpeuunsHuja cTapocT (HOCUIOHOCHUX
cnojesa.

AHann3oMm fgocajalliux nofjataka kao W pesyntata fobOujeHUX feTa/bHUM Mpoy-
yaBarbeM 6paxmMonoga M MUKPONaneoHTONMOWKNX UCTpaXuBarwa, Hamehe ce 3ak/byyak 0
6apeMCKoj CTapoCTu OBMX CeAMMeHaTa. Y NPWIOr 0BAKBOM MULL/bEHY WUAE W YMHEHMULA
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jta cy y obhm cejtMMemHMa Hat)ciie jia3HK.rra;tane: Pseudoactinoporella ? silvaeregis Bu-
cur h Suppiluliumella praebalcanica Bakalova, Kao h 'iHHjCHHua jia y MHKpoaconHjanHjn

HaMa npaBHX Op6HTOJiHHa (Palorbitolina) Koje ca bcjihkom CHrypHomhy yKa3yjy Ha aoh.h
arrr.

NAJIEOEKOJIOrHJA H nAJIEOBHOreOrPA<DMJA

Ha OCHOBy KapaKTepncraKa ceflHMenaTa (6HOKjiacTHHHH KpcMH,anH. jianopoBHTH
KpeHH.ai;H h tjihhobhth Kpe'iH,au,H) H3 Kojnx hothhv 6paxHono/(H, mo>kc ce CMaTpaTH j(a
je aho 6hjio npeKpHBeHO cJdhhhm MyjbeM. TaKo”e je 3anaxeHa ceAHMeHTa”Hja cjmHor,
CHTHO3pHOr KJiacTHHHor MaTepnjajia, Koja BepoBaTHO yKa3yje Ha HenocpcjiHV 6jiH3HHy
o6ajie.

Ojt npejtCTaBHHKa Tcpe6paTy/iM;ja Musculina santaecrucis, Loriolithyris russillensis,
Sellithyris carteroniana h S. essertensis nocejtyjy pejiaTHBHO bcjihkh cj3opaMeH. " Waldhe-
imia (Eudesia)" timacensis h Dzirulina pseudojurensis HMajy JbyuiType MaH,nx jjHMeH3Hja,
na cpa3MepHO TOMe h Maa.e c|)opaMeHe. Ilopeji 6paxHonojiia y bcjihkom 6pojy Hajia3e ce
cnoHrHje, KopajiH, je>KeBH (Holaster, Pseudodiadema, Psammechinus, npejtCTaBHHHH cna-
TaHrnjja), HiKOJbKe (HapoHHTO cy HCCTe jByurrypc Rastellum rectangulare, 3aTHM Exogira,
Neithea, Perna, Plicatula, Cucullaea, Pholadomya), iivkebh h 6pHO30H 3a Koje cy Tepe6pa-
TVJIIHIIH 6HJIH lipH'IBpillhcilH TOKOM 1jeJIOr JKHBOTa.

Oj; pHHXOHejiHjia KOHCTaHTOBaHH cy npejjcTaBHHiIm caMO jeflHor pojia - Cyclothyris,
3a Koje Ager et al. (1972) cMaTpajy jia acHBe caMO Ha MyjbeBHToj (cJ)HHO3pHOj) n0j;jiO3H.
PHHXOHejiHjiH OBor pojia HacejbaBajiH cy MyjbeBHTo mopcko jiho yHyTpamiber cy6jiHTO-
pajia. IVljiajiH iipnMepnn cy 6hjih iipHHBpiiiheHH 3a nojiJiory noMohy jjpuiKe, a ojjpacjm
npHMepuH Kojn cy jiexajin jjop3ajiHHM KanKOM npeMa jjojie nocejtyjy BeoMa MajiH
cjjopaMcH, kojh yKa3yje Ha BeoMa TaHKYy jjpniKV, Koja je cjiyx<Hjia /ja 3ajjpjKH hhjjhbhjivc y
MecTy 3a BpeMe jjejcTBa jaHHX noj;BojiHHX CTpyja. Obo je TaKO”e npHMeheHO h kojj hckhx
6paxHonojja Kojn cy ripH'iBpniheiiH KopeHacTOM jipniKOM 3a ccjihmciit. Kao ihto je ejiy-
naj ca Terebratulina retusa (y Surlyk, 1972) h Cretirhynchia limbata (y Simon, 1998).

BHOKJiacTHUHH KpembaijH cajjp>Ke cjjocnjie Kojn npnnajiajy pa3JiHUHTHM nonyjiauH-
jaMa n.riHTKOBOjiHe cpejiHHe. OTBopeHor hjinh jicjihmh'ino 3amTHheHor mcJicjia (yHyTpam-
h.h cy6jiHTopayji).

najieoH'roJiomKH cajtpacaj cjiojeBa ropiber jjcjia npocjjujia cajip>KH cnHKyjie cnoHrnja
h JieHTHKyjiHHe Kojn yKa3yjy Ha ripojjy6jbaBaibe h MHpHHjy cpejiHHv. hciioji HHBoa Tajiaca.

MaTepnjadi KojH HcnyH>aBa yHyTpamibOCT 6paxnonojia je hcth Kao OHaj y KOMe cy
6paxHonojjH Hal)eHH, mTo yKa3yje fla cy 4>0CHjiH30BaHH y cpejjHHH y Kojoj cy h »chbcjih.

Y 6paxHoiiojicKoj cj)ayiiH npHcyrae ey HiijiHBHjjye pa3JiHMHror y3pacTa ca o6a KanKa
h ca peTKHM MexaHHUKHM noBpejjaMa. Hnje Hal)eH hh jejjaH npHMepaK ca ojjBojeHHM
KamjHMa. HHjjHBHj(ye cy pa3JiHHHTO opnjeHTHcaHe (HHje npHMeheH HHKaKaB jjomhh3ht-
hh npaBar?) h 6e3 eopTHpaHOCTH no bcjihuhhh. CBe obo Moxe jja yKa>Ke jja je opHKTOije-
HO3a BepoBaTHO npeTpnejia caMO Kpahn nocTMopTajiHH TpaHcnopT.

Bpc're Cyclothyris desori, C. gillieroni, C. ranauxiana, C. rostriformis, Loriolithyris
russillensis, L. valdensis, Musculina sanctaecrucis, Sellithyris carteroniana, S. essertensis n
Dzirulina pseudojurensis HatjeHe y HpHOJbenMHH cy umpoKO pacnpocTpaibeHe jjy>K ceBep-
Hor o60jja Teraca h BeoMa cy cjih'inc ca jjoibokpcjjhom cjDayHOM <I>paHHycKe n IlIBajuap-
cKe Jype (Jypa c|>ayHa - Middlemiss, 1984; Cy6TeracKa cfrayHa - Michalik, 1992;



Caxparc!, 1999). M3y3eB aBe HOBe AHTY/MHE BPCTe CBe OcCTase cy no3Hate u3 Beh
nomeHyTe hayHe Jype.

3AK/bYYAK

Kopuctehu caBpemeHy MeTOAy npoydyaBara 6Gpaxuonoga Koja obyxsaTa aHanusy
cnosballlkbe Kao U yHyTpawe rpafe, n3BpLIeHa je peBu3nja bpaxnonojicke acouujaunje
13 cefMMeHaTa aoke Kpede Kog cena LipHosbeBuue.

Hoea MeToga je npsu nyT KopuwheHa 3a npoy4yaBakbe LOHOKpeAHUX Bpaxuonoga
Kog Hac. To je omoryhuno fa ce noysgaHo ogpeau 13 6paxmonofckux BpcTa Koje yrnas-
HOM MMajy uMpe BepTMKaJHO pacnpocTpakewe, anum Kao acouujauuja ynopeheHa ca
OpYrvM foKanuTeTMMa U aHanusom gpyre npatehe gayHe v MUKpogiope AOWNO ce A0
MuLWbewa o 6apeMCcKoj cTapocTu cegumeHata LipHo/beBuue ofakne noTudye 6paxmonos-
cka (ayHa. M3BpweHa je peBusuja Gpaxuonofa ca UCTOr JIOKanMTeTa Koje je onwmcao
Anlula (1903).

3axBanHocT. VICKpeHOo ce 3axBa/byjeM npod. gp J. JaHKuyeBMhy Ha KOPUCHUM ca-
BeTuMa, ap P. Pagonuunh Ha oapendu mukpodayHe u mukpodgnope, npog. ap A. Pabpe-
HoBuhy n npod. Ap B. PagynoBmhy Ha nomohu mpu cakyn/bawy (HOCUAHOr MaTepujana.
Mpod. ap B. PagynoBuhy 3axBanHa cam Ha yno3HaBaky yHyTpalwwe rpahe 6paxuonoga
1 nomohu Npu NAEHTUPUKALMjU MaKpodayHe.

PLAIE | TABNA

pju. (Cn.) 1. Cyclyrw (lexorl (e 1”onol)
KOP 25/259.

pi8s. (Cn.) 2, 3. CycllHyn3 xWeroT (Prcl:er)
2. KOP 25/282.
3. KOP 25/279.

PJLI8. (Cn.) 4, 5. Cyclolhyrl.l pancict (Anlula)
4. KOP 25/288.
5. KOP 25/289.

Ply. (Cn.) 6. CyclolWyr'w renanxjana (crorslyny)
KOP 23/24.

p18s. (Cn.)7-10.  Cyclolhyrluy roxlnj'orTx$ (KoeTer)
7. KOP 24/88.

8. KOP 25/244.
9. KOP 25/229.
10. KOP 25/237.

PJJ8. (Cn.) 11-13. [mrwllHynx rus*lensu (cle Conol)
11. KOP 24/58.
12. KOP 24/59.
13. KOP 25/24.



plll (Cn.) 1.

pi8s. (Cn.) 2, 3.

pi8. (Cn.) 4.
plu. (Cn.) 5.
pik. (Cn.) 6, 7.
pis. (Cn.) 8.
pi8. (Cn.) 9.

PLATE 1l TABJIA

Lrv>1yr1y yalllenns (cle Con o1l)
KOP 25/22.

Mwu3sculina aanclaecrucl.y (Cairiurab)
2. KCP 22/13.
3. KCP 24/51.

3eMWrynx calleroTana (crfOrhJuny)

KOP 21/6.

6eNNHyH3 e33elen3Jx (Piclel)

KOP 25/49.

"YJalllkeTw (Eug.ena)" nTacenT Anlula
6. KCP 25/19.

7. KOP 25/16.

OMonj>arcula ? eywsla (Piclel & cle horlo1l)
KCP 23/48.

Orarulna p3enAojurenHa (1~eyTtene)

KOP 25/37.

All 8peclten8 are (roT 1lhe Barrerwan ol Ctoljeylca, 6yrljjoke Planlne M16., ea,6(ern 6erhja. pjumre6 are T
nalural size. Each 6peclten \yab eoalec! \Yuh atTonJuT chloncle hellore pho”o”raphjng. All H8ure6: a = <lor-
6al ylely, h = yenlral yjew, e = laleral ylely, cl = an(enor ylely.

Pho(o§raph6 fy V. KacluloYlc.

CBu npumepuu notuyy u3 6apema LipHo/benmnue, CBp/bULWKe NaaHWHe, neToyHa Cpbuja. ®oTorpaduje cy gate y
npuMpoaHMM BennynmHama. CBaku npumepak je 3anpawimsaH aMoOHUjyM xiopuaom npe goTtorpapucamwa. Kog caux
npuMepaka npuMKasaHu cy: a = fop3anHa cTpaHa, h = BeHTpanHa cTpaHa, ¢ = 604Ha cTpaHa, cl= npefta cTpaHa.

doTorpaduja: B. Pagynosuh.









