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yjl,K 56.574.6:51.782.12(497.16) OpHnmajiHii HayTHH pan

IHAJIEOHTOJIOrHJA - PALEONTOLOGIE

IIAJIEOEKOJIOIUKE O/JJIHKE H TASDOHOMCKA AHAJIH3A
CPEJHhEMHOHEHCKE <DAYHE H3 OKOJIHHE yJIHHH>A
(HPHA TOPA)

QA
JoBaiiKe MHTpoBiih-neTpoBHh*, OjiHBepe Cnajnh** h Mapime JI,HMHh***

H3 cejinMenaTa ¢peHH>eMHOUHCKe CTapocrH (cepaBajinjaHo) y jioKawreTHMa UpBeHH EpHjer h pr MHJieHa
(oKQUiHHa y.rmiiH>a - Dpna Fopa) caKyiubeHa je 6oraTa (JjayHa Foraminifera, Ostracoda. Gastropoda. Bivalvia. An-

nelida. Scaphopoda HEchinoidea. <I>aytHa je ana.nH3HpaHa ca na.ueoeKO.nom:Kor H Ta*onoMCKor craHOBnmra. na.neo-
eKQJiouiKa aHa.iH3a je VKa3alia jia cy cpejiiieMHOiieHCKH cejiHVEHTH omnHHe YijiiiHH>a cTBapaiiH y njimKoj bojih y veno-
HHVR necre ocumiai(Hje Mopacor HHa.CajiHHHTe'T je 6ho eopManaH. ajiH je noBpeMeHO nana3HJio jio ogjiat)HBaH>a. TeM-
nepaTypa Bojie Bpjio BHOOKa (TpOncK0~cy6TpOncKH KapaKTep). [10KpeTH Bojie cy 6hjih CHa*HH a aepaipja Bp.nonoSpa.

TatjjOHOMCKOM aHajiH30M je yrBpi)eHO jja je cjjayHa y uejiHHH nocMaTpaHa Bpjio Jiorne ca’yBaHa. Be 3 003npa Ha
jiocra bhcok c-renen ourrehneHOCTH OpHKTOiieHO3a je npeTe>KHO ayTOXTOHa (Hnp. ocrpejcKH 6aHak) rtih cy6ayToxTOHa.
CaMO ce y cnojy Konr.noMepaTa Ha.na3e HaruiaB.iteHH opraimsMH H3 Henrro jiy6jbe Bojie na ce Ta 3ajeHHHiia Mo»ce
oKapaKTepncaTH Kao ayTOXTOHO-aJ!OXTOHa. TpaHcnopT hh y kom cnv'iajv imje 6ho jiyr.

K i.v'ine pe-ni: cpejiibH MHoiieH, (})OCH.JiHa cfjaj'Ha, najieoeKo.norHja, TatjjoHOMHja, ayTOXTOHOcr, aJioxToHocT
yHoj|

Y OKQIIHH yjlHHH>a cy OTKpHBeHH QpeftH>eMHOHeHCKH cepjHVEHTH Kojll cy BeOVa
cjbocHJionociiH, Mafla je cj)ayna "~ocTa Jiorae OHyBaHa, necTO npeHCTaBJBena caMo Ka-
jivniiMa. I'lo"aTKe o obiim ceflHVeHTHMa h c)ayHH Hajia3HMO y paflOBHMa T ieze-a (1884),
M artelli-a (1908), naBJioBHha (1926), JlyKOBHha h neTkoBiina (1952), 1Joijo-
-ToMiih (1958,1965), Spaji¢ i Mitrovi¢-Petrovi¢ (1979), MiipKOBHh h MnpKO-
Biih (1995) h pip. HaBeffeHH pa“oBH ce oflHoce yrjiaBHOM na npoyHaBaH>e cTapocTH cejiH-
MeHaTa h npHKa3 Hal)eHHX 4)OCHJia H3y36B pafla Spaji¢ i Mitrovi¢-Petrovi¢ (1979) y
komc je rjiaT h Kpahn ocbpt Ha najieoeKOJioniKe ojjjiHKe cliayHe.

OB3gj pan je nocBehen npBencTBeHo najieceKOJiouiKoj h TaclioHOMIKOj aHanH3H y ip[Ji>y
peKaoiicTpyKiHije >khbothhx yclioBa Kojn cy Bjiaflajin y cpefliteMHOHeHCKOM Mopy OBe 06jiacm

* HHCTHIiyT 3a perHOHajiHy reoJiorHjy h na.neOHTO0JiOrHjy Py,napcKo-reojiouiKor (jbaKyjiTeTa YHHBep3HTe-
Tay Beorpany, KaMeHmKa 6, Beorpap;.

* JIHtiKa 1. Beorpajc.

* FeoHiicTHTyYT, PoBHH>cKa 12, Beorpaji.
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<ochjth noTHTY i3 flBa jioKajiHTeTa y OKQjriiHii yjin;HHja: 0,pBeHH Bpnjer (cejio
IIHCTyjia) h pT MnjieHa. CaKyiiJfcaHH cy ott cTpaHe CBa Tpn ayTopa y pa3JiHHHTHM Bpe-
MeHCKIiiM nepnoHHMa. HajBehy 36npKy je caKynHJia OjiHBepa Ciiajnh npn cBojHM BHuie-
roHiimiiHM TepeHCKHM pajioBHMa y oboj 06jiacTH. Oayny je Hij(eiiTHc|MiKOBaJia h cjooTo-
rpacJiHcaJia h npnnpeMa MOHOrpacJ)Hjy nocBeheHy c}x)CHjraMa MapHHCKor HeoreHa Hpne
Fope, y Kojoj he nopefl c})ayHe H3 HBa HaBefleHa jioKajiHTeTa 6htii npiiKa3aHH h ¢)ochijiii
H3 6ymoTHHa.

Tpe6a HanoMeiiyTH ;ia je y okojihhh Yjinira>a MHOHeii pa3BHjeH no Mefl[HTepancKOM
rany n jia npeMa tomc Tpe6a npHMeHHTH nojiejiy Koja Baacn 3a TeTHC. Y obom cjiyqajy
pajiH ce 0 cepaBajinjeHy.

npnjaTHa HaM je jjykhoct jJ;a ce 3axaBJiMO Mp Caran MHTpoBHhy acHCTeH'ry, Ha
HjieiriHcj)HKarai)ii Foraminifera h HajjeiKjjii 1’arnh, jihhji. ratr. reoji. na iijreHTiicjrakanHjn
Ostracoda.

IHPHKA3 <I>0CM.)IOIIOCHMX .IOKA.1IHTETA
Hpisemi Bpnjer

UpBeHH Bpnjer ce Hajiadii iia 3anajjHOM h ceBepo3anajinoM 060jjy YjiHHH.CKor no-
jf.a y HenocpejjHoj 6jin3iiiin cejia FIncTyjie. Ha saHajn-iriM najrrraaMa 1J,pBeHor Epiijera je
oTKpiiBen cjrejjehn npocfDHJ:

- Y 6a3H ce najia3H ocTpejcKH 6aHaK jje6jBHHe oko 60 cm. Cjioj je H3rpaf>eH hc-
KJhV'ihbo ojj cKejieTa Ostrea pasjiH'iirre BejiiiHirae, TaKO jia cejiHMeiiT yonmTe Hirje voh-
jbhb. Hajia3e ce y paiJiHHirnrM nojro>KajHMa, 6e3 HKaKBHX 3HaKOBa opiijeHTaHiije. H3
0BOra cjioja Spaji¢ i Mitrovié-Petrovi¢ (1979) naBojje BpcTe: Ostrea gingensis
Schlotheim. O. lamellosa Bronn. O. digitalina Dubois. Obom npmiHKOM cmo TaKaoije
HairuiH hctc BpcTe.

- rieui'iapH fioraTH cjoaviroM Venus plicata Gmelin., V. gallina Linne. Pecten vigo-
lensis Simionescu, P. aduncus Eichwald. Conus sp., Turntella sp. (Spaji¢ i Mitro-
vi¢-Petrovic¢, 1979). CajjaraiBHM npoyHaBari.eM obom cmicKy cy npnjiojiaTe BpcTe: Pitar
italica Delrance, Giycimeris pilosus Linne, G. obtusatus Partsch, Natica milepunctata
Lamarek, Pecten besseri Andrusov. y obom cjiojy je yTBpl)erro h npncycTBO ocTpaKojia
Majja cy naj‘iemhe HjjeHmcjoHKOBaHH caMO j;o HHBoa pojia. Oji BpcTa ce cpehy Carinocythereis
carinata Reuss. Aurila cruciata minor U liczny, Cytheridea acuminata (Bosquet) neapo-
litana Collmann (hpeirrncj)rikahnjy H3BpmHJia H. Farnh).

- CTepiuiHH, cjra6o HeMciiTOBaiin rreuiHapH.

- Chtho3phh KOHrJiOMepaTH 6oraTH c|)ayHOM 6HBaJiBHja, racTponojja n exriHOHj(ea.
Spaji¢ i Vlitrovi¢-Petrovié¢ (1979) iraBojie H3 OBor cjioja: Venus galina Lamarck, V.
amidea Meneghini, Pecten vigoiensis Simionescu, P. aduncus Eichwald, Ostrea
gingensis Schlotheim, O. digitalina Dubois, Lutraria oblonga Chemnitz, Conus sp.,
Schizaster scillae Desor. Sch. hungaricus Vadasz, Sch. parkinsoni Defrance, Sch. desori
W right. Sch. lovisatoi Cotteau, Sch. ilotti Lambert h Clypeaster portentosus Desmo-
ulins. CajjamifcHM HC'ipa>KHJiaifcHMa obom crrHcrcy cmo nojiajnr jora BpcTe: Pecten besseri
Andrusov. Ostrea crassisimma Lamarck, Conus mercati dacie Sacco. Pycnodonta sp.

- Hsriajj 0BOra cjioja je iia”eH TanaK npocjiojaK rjuraa ca MHomTBOM BpcTa Carclium
edule Lamarck Koje rpajje JiyMaKClie (Ta6 I, cji. 1).
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Pt MiuieHa

Pt MiuieHa ce nali3H Ha yjia3y y Yjii],HH>cKy njiax<y. Ha ;iy>KMiin ojj hbkojihko cto-
THHa MeTapa Bpjio je jieno OTKpHBeH iipocfjnji ycjiojeHiix cpejui>eMHOneiicKHX ce/iiiMe-
HaTa Kaojii ce npy>Kajy y npaBiiv C3-JH ca iigjioM npeMa J3. Hiivhii 03 6a3e Ka Bpxy
npocjMuia Mory ce ii'i/iBojHTii c.iiejiehii cjiojeBH:

ji¢ i Mifrovié-Petrovié (1979) cy H3 OBora cjioja MjieirrHcfiHKOBajie: Ostrea gingensis
Schliotheim, O. crassissima Lamarck, Panopea faujasi Meneghini, Pholadomya alpi-
na Matheron. Natica sp. 1 Jip.

- necKOBH h neui'iapH npenyiiH c|)ayHe TaKo jia je cejiiiMein’ jejjBa vomanhiiB. 110
nojianHMa Spaji¢ i Mitrovi¢-Petrovié¢ (1979) oujie cy npeno3HaTe BpcTe: Cardium
paucicostatum Sovverby. C. turonicum Mayer, C. hians Brocchi., C. kunstJeri Cos-
sman, Cardita jouanetti Basterot.. nocjiejiH>HM ncirpa>KiiBan>iiMa HaiHJiH cmo jom BpcTe:
Anadara cf. diluvii (Lamarck), Turritella bicarinata Basterot, Polinices cf. olla Serres.

- Ciibh neckoBH h iieiuMapii ca 6pojHHM ocTpeaMa (Hajmemhe O. digitalina Du-
bois), cepnyjrajuiMa h jip. cJayHOM PaHHje cy OBjie Hal)eHH: Venus plicata Gmelin. V.
gailina Lamarck. V. multilamella Lamarck, V amidea Meneghini, Turritelia tricari-
nata'&ronn. T. bicarinata Eichwald, T. archimedis Bronn. (Spaji¢ i Mitrovié-Pet-
rovi¢. 1979).

- UBpcTH rjiHHHH y ajiTepHannjH ca necKOBHMa h 60raTOM cj)ayHOM: Pecten iejthaya-
nus Lamarck. P. vigoJensis Simionescu, P. flabeliformis (Brocchi), Amussium crista-
tum (Bronn) (Spaji¢ i Mitrovi¢-Petrovi¢, 1979).

noBJiaTy MHH KpeMH>aiiH (6 noKajiKapeHHTH h 6noKajiKpyjiiiTH) ca MHOMTBOMajirn
Litothamnium h 6pojHOM c|)ayHOM. J*\OMHHHpa poji Ostrea ca Bime BpcTa: O. gingensis
Schlotheim, O. crassissima Lamarck, O. fimbriata Grateloup, 3aTHM Pecten vigo-
lensis Simionescu, P. nicolai Vin., P. aduncus Eichwald, Chlamys latissima nodosi-
formis Seres. (Ta6.1, cji. 2).

CnncaK cbhx BpcTa Koje cmo HijjeirnicjjHKOBajin najfasii ce Ha Kpajy pajia. Ha Ta6e-

erarjioiioMCKor cTaHOBIimTa.
nAIEOEKOJIOIHKE 0 3JIHKE ®AYHE

Y cacTaB c[)ayHe caKynji>eHe ca JioKanHTeTa HpBemi Bpnjer (nncTyjia) h pT Miuiena
yjia3e: Foraminifera, Annelida, Ostracoda, Gastropoda, Bivalvia, Scaphopoda h Ecliinoidea.
AnaliH3HpaHe cy eKOJiomKe ojin. najieoeKOJiomKe 0jiJiHKe cBaKor pojia noHaoco6

6eHTOc h niiankTOH. |lajBehii npou;eHaT cjjayne npntiajia BaniJiHOM 6eHTocy ¢ thm mTO
cy HeKH >KHBaJit Ha noBpmiiHH cejiHMeHTa (‘enHcjjaviia) jiok cy ce jipvrn yKoiiaBalJiH y
cejiHMeHT. ripejicTaBHHiiii eiincjjayHe cy Ostracoda, Gastropoda (Turritella, Conus. Fusus,
Mitra h jtp.), Bivalvia (Arca, Glycimeris, Cardita h Jip.), Scaphopoda (Dentalium) n Echi-
noidea (Clypeaster).
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EHHOC])ayHH hjih iiHc avHii oh c}3opaMHHHC|)epa npnnanajv poflOBH: Ammonia, Buli-
mina, bcjihkh 6poj Bpcxa pofla Uvigerina h flp. Meljy racTponoflHMa Hajno3HaTiijH je pojj
Natica KojH ce sapiiBa y pacTpeciiTy iiojyioi'y ajiii He jiv6oko. Bp30 ce Kpehe yHyTap
cejjHMeHTa ocTaBJBajyhH Ha noBpniHHH Tpar y BHj(y xyMKe. Kpehe ce noMohy nore Koja
JiejcTByje Kao iuiyr. Oji HiKOJtaKa BetiHHa BpcTa pojia Venus ce 3akonaBa Yy pacTpecHT
cenHMeiiT. Panopca HacTaityje najnemhe MopcKe 6acene ca necKOBHTHM h 1jiHHOBHTHM
nHHan npHnaj*HHK Hiic))ayire. M ortensen (1951) naBojjrr jia 0 ria'nrriv iKHBcrra Schizas-
ter-a HV cpasMepHO Majro iiojia'raKa, ajiH je HecyMH.HBO jia ce cbh yKonaBajy y Myjt Ha
komc HajHeiuhe >KHBe.

CeciiJiHOM 6eHTOcy npnnajtajy HeKH cl)opaMHHHc}epH. Poji Cibicides ~khbh npeTeac-
ho rra CTeHOBHTOM j;Hy 3a Koje ce npiiHBpmhyje. llajTHnHHHHjh npejicTaBHHK cecHJiHor
6eirroca Mei)y mKOJbKaMa je poj( Ostrea. 3a nojn;jiory ce npiiHBpmhyje nyTeM rieMen-
Tannje. BehiiHa ocTpeja o6pa3yje 6aiikKe Ha j*y6HHH o0jj 1-5 m. OcTpejcKH 6anHH totobo
HHKafl sa BpeMe oceKe He oc'raHy Ha cyBOM, Beh cy npenoKpiiBeHii cjiojeM oji Merap jjo
HBa Bojie. MMa h peTKiix H3y3eTaKa Kao nnp. y ApKamoHCKOM 3ajniBy (<t>paHii;ycKa) hjih
Ha ATJiaiiTCKoj o6ajm ceBepHe AMepHKe.

Ha JioKajmTeTy LJjmeHH Bpnjer je oTKpiiBeH ocTpejcKH 6anak j(e6jbiuie oko 60 cm
y KOME cy 6pojne Jbymirype Ostrea hbpcto Be3aHe jejjna 3a Apyry TaKO ~a ce cej"HMeHT
i'otobo Il ne bhjih (Ta6. Il, cji. 1).

Behima npiriiajiiiHKa c}alVHliHje Pectenidae npnnajta cecHjmoM 6eHTOcy. 3a noji;jiory
ce Hajnembhe iipiiTBpmhyjy 6ncycHHM KonmiMa. U,pBH H3 cliaMHIii-ije Serpulidae TaKolpe ce
npiiHBpiiihyjy neMerrraHiijoM.

lljiaHKTOHy npimajiajy camo peTKH npejtcTaBHHNH Foraminifera, Mel)y KojiiMa je
Hajno3HaTiijH poji Globigerina.

Y ojihoc™ Ha ncxpaHy npoygaBaHa c}ayHa ce Mo>Ke CBpcTaTH y c})HliTpaTope (cyc-
neHSHBope) jtenosiiTOBope, xep6iiBope, OMHHBOpe, iipejiaTope n jp.

<I>iurrpaTopHMa (cycneii3HBopHMa) npHnajiajy HeKH c})opaMiiiiHc})epir Kao Hnp. Cibi-
cides (Murray, 1991) n BehHHa mKOJbaKa. Kojt mKQOJLaKa BOjja ca cycnenjioBaHOM
XpanoM npojia3H Kpo3 njiamTaHy mynjbHny rjje ce xpaHa XBaTa TpeiiJBimaMa uiKpra n
TpaHcnop'ryje jjo ycra. o# racTponojja y OKBiipy npoyTaBaHe c})ayHe caMO neKe Bpcrre
pojia Turritella iipniiajjajy cycneH3HBopnMa.

Jl,eno3HTHBopnMa npHiiajiajy o6a exHHHj(CKa pojja: Clypeaster h Schizaster; alJiH y
HaTiHiiy ncxpane riMa pasnHKe. Koj* Clypeaster-a cy ycTa Mau>e hjih Biime VBV'iena y
JtyuiTypy h He Mory jja «o”y y jjnpeKTaH KOHTaKT ca MopcKHM ji;hom. XpaHJbHBii MaTe-
pnjali (najTieruhe ajire, cJoopaMimiicliepe h jjp.) je uecTO iioMeman ca 'jpnmiMa necKa ri
TpaHcnopTyje ce jjo ycTa jjy>K aM6yjiaKpaliHHX 6pa3nn noMohy 6ojr;jbH h aM6yjiaKpajiHiix
Homma. Poji Schizaster ce ojuiiiKyje jjo6po pa3BHjeiuiM JiabpyMOM Kojn J"ejiyje Kao
JionaTa noMohy Koje ce y6an;yje MaTepnjaji ca jjira 3ajejtHO ca xpaiiJoHBHM cacTojmiMa.
Tlopeji exiiHHjta, h 3a HeKe c}iopaMHiiiic))epcKe poflOBe ce CMaipa Jta BepOBaTHO npima-
j(ajy jiciio3HTHBOpirma (Bulimina, Uvigerina) (M urray, 1991).

Xep6iiBopii ce cpehy y OKBiipy Gastropoda (HeKe Bpcre pojja Turritella) n Forami-
nifera (Ammonia).

liajBehn iiponcnaT Gastropoda H3 cpejin.eMiioneiicKHX cejiiiMeHaTa OKOQliime yji-
Hiin.a npnnajia npejraTopiiMa (Natica. Polinices, Conus). Natica cnajja Mel)y iiajnposcjjp-
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jbi-iBfije ny>KeBe. Haj'iemhe nanajia uiKOJtKe h to npBeHCTBeHo oi-ie ca ijihtkhm h cjia6o
pe6pacTHM JbyuiTypaMa. IbnxoBe >i<pTBe cy, THKO"e h ny>KeBH. JJok je Natica MJiajja Ha-
fjiopMiipa Natica cy npaBHJinor OKpyrjror oSjiHKa h HMajy ir-sniej] KOHycHOr Kpa-repa (cy-
>KaBajy ce iijiyhii y jjyéHiiy). Y cjiyiajy j(a jbvnnypa Hiije cKpo3 npo6ymena y HeiiTpy
KpaTepa ce na.jiasn Majio y3BiimeH>e KapaKTepiicTH'iiio 3a Naticidae. Eto HeKHM ayTopn-
Ma npaBJbeibe orBopa na ckcjicit >KpTBe ce Bpmn jjejionaibeM KHceJiHHe Kojy H3Jiynyje
>KJic3jia cMemTeHa Ha Kpajy cypjiiin;e. Behiiiia ayTopa, naK, cMarrpa jja HaTHKe 6yme Me-
xaHHHKHM nyireM. Conus)t TakO”e pa36ojHHK. Hberos naHHH ncxpaHe je BeoMa HHTepe-
caiiTaH, ay Be3H c thm je h cjio>Keiia rpai)a CHCTeMa 3a BapeH.e, Ha iipejiii.eM ji;ejiy H3jty-
>Kene niaBe Koja hoch iinnKe ca o'iiiMa Hana3H ce ii3jiy>Keim ycHH otbop H3 Kora H3Jia3ii
MHiinihaBa cypjnma y 06juiKy Tpy6Hii;e. Cvpjnma je o06hhho CKpahena h CMemTena yHy-
Tap npcjuber jjejia raaBe, ajm npH nanajiv Ha >KpTBy 6p30 ce H36an;yje. Radula cajjp>Kii
jiBa HHsa sy6a y Biijiy xapnyHa. HeHTpajiHii h JiaTepajiHH 3y6n na pajtyjni cy ojicyTim.
YHyTap CBaKora 3y6a npoJia3H KaHaji Kpo3 KojH ce cjiHBa otpob Kojn nsjiv'ivje noce6Ha
>KJie3jia. 3a ciiTHe opraiiH3Me KojiiMa ce KOHycn xpane oTpoB je CMpToiiocan. Oh MOKe
6iith cMpTOHocaii 'iaK h 3a 'ioBeKa. npeTnoc'raBJba ce jja yjejj Konyca napajuidyje Myc-
Kyjia'rypy. MciiiiTHBaibeM cncTeMa 3a Bapeibe kojj 2000 npiiMepaKa Conus-a VTBphei-io je
jja ce Behmia xpaHH npBHMa (nojuixeTHMa) Kao h jipyriiM ny>KeBHMa. BpcTe Conus stri-
atus. C. obscurus h C. catus ce xpaHe ncKJbV'iiiBO pn6aMa. Poji Polinices je TaKol)e
npejiaTop. XpaHH ce pasiniM MeKymHHMea, iiaj‘ieiuhe mKOJoKaMa. HiiTcpecainHo je jja
Mory H3a6paTH h >kptbv mhofo KpynHHjy oji ce6e. YTBpfleHo je jia Polinices dupJicatus
nanajia mKOJbKy Ensis ensis ajui Ha iboj iieMa kapaktcp nctti'itiiix OKpyrjmx TparoBa 6y-
meiba. llponec itaiiaj(a Hijte cjiejiehiiM pejioM: Polinices itanajia HIKOJKV yHyTap cejin-
MeHTa. rjpti6jiii>KaBa joj ce h pa3jipa>Kyje je y o6jiacTH iipejiibei Kpaja ycjieji ‘iera
HiKOJbKa H3Jia3H Ha noBpiHHHY iiojviore. 3aTHM ny>K ii3Jiy'iyje 06Hjmy cjiys Koja HVa anec-
TC3iipajyhe jiejci'Bo na mKOJbKYy, Koja npiiTOM o'rBopn KanKe h nocTaje *pTBa nanajia‘ia.

Ha MaTepnjaldiy Kojn cmo rrpov'iaBajiH 3ana>KeHH cy npaBHJiHH OKpyrjin oTBopn
npe'iiiHKa oko 1 mm Ha CKejieTy hckojihko npHMepaKa Turritella bicarinata Eichvvald.
Otbop ce najia3ii y 6jiH3HHH maBa na iipeTiioc.iejiibeM 3aBojKy. To je cBaKaKo jjejio
ny>KeBa npejiaTopa kojh cy necTH y 0B0j OpHKTOH,eHO3H (Natica. Polinices, Conus) (Ta6.
1V, cjt. 5).

Ha jejmoM npiiMepKy Ostiea frondosa Serres na cnojbamiboj crpaHH KanKa cy
3aiia>Keiui 6pojim BeoMa ciithh otboph Koje je no CBoj npnjiiiHH fjjopMiipao cyii[jep Vioa
(Cliona). Hcth je cjiy'iaj ca jejHiitM npHMepKOM BpcTC Ostrea gingensis Schlotheim
(Taé. V, cji. 1).

Ojjhoc ripoy‘iaBane rjjavrre npeMa ochobhhm ‘iniiHoii,HMa cpejiriHe MO>e ce yKpaTKo
jtecj)HHHcaTH Ha cjiejiehn iia‘iHii:

1. Jty6iraa. BehHHa npejjcTaBHHKa je nacejbaBajia iuintko jjho (cynpajiHTopaji, Me-

Mel)y cjjopaMHHHcjepHMa pog Ammonia je H3pa3HTO nJiHTKOBQOjiaH (0-50 m, no
Murray, 1991).

y oKBiipy Gastropoda Natica >khbh Ha Jiy6iiiui oji 0 flo 300 m, ajm irajBehn 6poj Bpc-
Ta je KapaKTepiicTii'iaii 3a Majie ,riy6iiHe. Conus Hajnemhe >khbh na Jty6niiii 1-110 m, Ma-
fla ce HeKH cnyiHTajy h 3HaTHo j?y6jbe (nnp. Conus marei- 100-400 m, no TaTamBHJiH
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ii Hp., 1968,). JJy6nna na Kojoj >iibc nojeflHHe BpcTe Turritella Bapnpa, ajin Hajnerahe hc
npejia‘iii 250 m. Polinices 3a pa3JiiiKy ojj cbiix npeTxojjHnx HMa BejiHKO 6aTiiMeTpnjcKo
pacnpocTpaitene (cpehe ce ojj Madinx ny6iiHa ,no 2000 m, ajin je Behiraa Bpcra KapaKTe-
pncTHHHa 3a jiy6jLe BOfle.

OrpoMan npoiieHaT Bivalvia je H3pa3HTO iiJiHTKOBOjjaH. Ostrea ce najHerahe cpehe
lla ny6nnn oji 0-40 m, ajin ocTpejcKe 6aiiKe fliopMiipa y njinhaKy (1-5 m). Cardiumje Ta-
Koipe iuiHTKOBOflaii. Peu,eHTHe upcTe >KHBe na Hy®6iran jio 10 m. BaTiiMeTpiijcKi-i oiithm”~m
sa Behmiy Pecten-a, Flabeiipecten-a h Chlamys-a ce Kpehe oji 10-80 m. Dcmarcq
(.1979) Ka>Ke jja ce 3a Miiou;eHCKe Pectenidae 3iia jja cy CTaHOBHHu;ii roraTKe Bojie. PeneiiT-
hh iipejicTaBiinnn Panopea aame Ha 3HaTHoj jiy6Hi-ra (jto 550 m), ajin cy najieorene Pa-
nopea-a OeprancKor 3aliHBa »cHBejie y BeoMa njniTKoj BOjtn (PeKep ii jjp. 1962 ).
Mctii avTopn 3a pojj Pholaclomya 113 OepraHCKor 3ajniBa naBojje ja cy »iiBejie y hidkiim

JejjiiHii iipejjcTaBHHK Scaphopoda, poji Dentalium je HecT CTaHOBHHK M ejjirrepaiia n
>KI-IBHy HIINITKOj BOitl-L

y OKBHpy Echinoidea poji Clypeaster]e Timiraaii iipejjcTaBHHK hjihtkobojjhc cfiavne.
Behiraa BpcTa oBora pojia >kiibji v npno6aji,y. y cejn-iMeHTHMa cpejjmeMHoneHCKe cTa-
pocTH Bocne H Cp6nje KlinneacTepH cy HHjjHKaTopH H3pa3HTO njniTKe Boj(e (15-20 m)
(MnTpoBnh—llerpoBi-ih, 1966,1969, 1984). Pojj Shizasterje y TOKy cpejiH>er MiioneHa
6no0 BeoMa pacnpocTpaiien Yy MejiiiTepaHCKoj o6jiacTH. JlaHac je poji 3acTynjjben ca
CBera Tpii Bpcre oji Tera jejraa - Schizaster (Ova) canalifera >khbh y Mejii-iTepaHV Ha
jiy6iiHii 0ji 20-30 m, Majia ce Moa<e cnycmiTH h jto jjy6irae 0jj JOO m (Koehler, 1924). Uo
Tortonese-y (1949) pacnon Jiy6irae Schizaster-a Kpehe ce 0ji 9-100 m. Cottreau (1913)
naBojjH jja Schizastcr HMa BejuiKO 6aTHMeTpnjcKO pacnpocTpameite h cpehe ce Kako y
Morao na aciiBii h y HeniTo jiy6jboj bojh-i (Hiije ii3pa3HTo nliHTKOBOjtan Kao Clypeaster).

2. CajiiiHHTeT. BejiiiKii nponeHaT cjjayHe je cTeHoxaliiracKH. CaMO Bpjio Majni 6poj
npejtcTaBiiiiKa nojtiiocn h 6paKirany Bojiy (cJjopaMi-rancjiep Ammonia, racTponojicKii po-
jiobh Polinices n Tuiritella, iiikOJBKe Ostrean Cardium.

3. TeMnepaTypa. Behiraa cfiayHe yKa3yje Ha roiiJiy Bojiy (TponcKO-cy6TponcKy).
Meipy c*opaMimncjjepiiMa Kao i-opasirro TomiOBOjiHH HaBQlin ce poji Ammonia. Y oKBiipv
racTponojia Conus >ki-ibh y cbhm toiijihm BojiaMa, ajra HajBehe jiiiMeHsi-ije ii pasHOBpc-
hoct jiocTii>Ke y Tpoin-iMa 1l cy6TporaiMa. Mel)y HiKOJbKaMa 3a poji Ostrea je no3HaTO Jia
jianac HacTaityje o6ajie cbhhx KOHTiraeHaTa, H3y3eB AHTapKTHKa. Haj6pojmije h najpa3-
HOBpciraje cy, MetjyTHM, y TponcKiiM n cy6TponcKHM o6jiacTHMa. no Ben Moussa et
Demarcq (1978) npncycTBO Pectenida y OKBiipy ajirajiinix KopajicKiix h cepnyjuijicKiix
6noxepMii Kao n KapaKTepncTmce c})ayHe Koja ce Halia3H ca n.iiMa y acoH,iijaHiijn yKa3yje
na Bojje cy6TponcKor Tiina (Kao jianac IJpBeno Mope). PenenTHii exiranjicKii poji Cljpe-
aster jjaHac aaiBH na TponcKi-iM h cy6TponcKHM o6ajiaMa cbiix KOHTiraeHara. Hii jejjna
BpcTa ce hc iiajiasn y MejiiiTepany, jjok cy y reojioniKoj iipormiocTH (Hapomrro v
cpejimeM Miioneny) 6hjih BeoMa "iecTii y 0BOj o6jiacTii. Hdhxob HecTaHaK 113 Mejjn're-
pana KpajeM iieoreHa ynpaBo ce jiobojh-i y Be3y ca 3axnai)eH>eM BOjie y OBOMe Mopv Jio
Kora je jjoihjio KpajeM HeoreHa (M iiTpoBiih-neTpoBnh, J966, J969, J984).
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4. 1loKpeTH Bojje. Mel)y iipejicTaBiinnnMa pasjin'ui'iiik rpyna opraHH3aMa HWVa cTa-
HOBHHKa h y36ypKaHe h Mnpne liofle, ¢ thm ihto npBoj rpynn iipniia/*a sna'nio BehH
npoueHaT rJ>ayHe. Meljv racTporroijiiMa bcjihkh nponeHa'r pojra Conus HaceibaBa 6aceHe
ca cnd™KHHM noKpeTHMa h nwpKyjiannjoM uojje h j*obojbhom kojihhhhom KHceoHHKa
IIKQJbKH Ostrea BeoMa norojjyje jjiiHaMiFian peskHM npHJiiiBa h ojiJiima Bojje (nJiHMa h
oceKa) jep Ha Taj Hanim oBa HenoKpeTHa acHBOTHHa ijo6Hja y H306iiJby xpaHy h khcc-
ohiik. BehHHa Pectenida 3a cBoj oncTaHaK Tpaacn y36ypKany bojiv. 3a naneorene BpcTe
pojia Panopea FeKep h jip, (1962) naBojie jta cy scitBejre y 30HH cna>Kiiiix yjiapa Bojie.
Exiihhjjckh pojj Clypeasterje y cpejir,eM MrroneHy ‘iecTo HacejbaBao cnpyjioBe h Halia-
>Keii je y 3ajejnninH ca 6pojiiHM cnpyjtoTBopiiHM opraHH3MHMa (anra Litothamnium,
KopajiH, 6pno3oe). KaKO cbh cnpyjtoTBopHH opraHHSMH >Kiiiie iiojj ycjroBHMa ciia>KHHX
HOKpeTa nojre, to ce cBaKaKo ojmocri h na pojr Clypeaster. O TOMe cBej(oFe n n.eroiie
BeJTHKe JIHMeH3Hje, MaCHBHH CKelieTH 1 Jo6p0 pa3BHjeH VHVTpaiHIBH CKelieT, KOH cy
ycnemno ojiojieBajui BeoMa y36ypKanoj bojiii.

HacynpoT 0BOj rpynn 'y MHpnoj bojiii cy acHiiejin npBeHCTBeHo HprrirajjrrHnrr citj(o6h-
oca (Polinices, Natica, Pholadomya, Schizaster). Mei)y ennSeHTocoM Cardium je no3HaT
Kao cTanoBHHK MHpimx Bojia. Cardita >khbhy o6jicth rjte cy noKpera iiojje yMeperrn.

TA<DOHOMCKA AHA.IH3A

SajejiHHHKa 0jjJiHKa r}ayiie je HeHa Bpno jioma ca’ivBanocT. HajTemhn biijiobh
omTeheila cy cjigjiehrr:

1. BejiHKH npoi®eHaT c}3ayte je canyBaH y BHfly Kajiyna (Ta6. 1V, cji. 1; Ta6. VII, cji.
9; Ta6. VIII, cji. 2).

2. PeTKH cy iipHMepnri ca jjo6po caTyBaHOM opHaMeHTHKOM. Haj'iemhe ce ‘ianaaca
MaibH hjth Behn CTenen HCTpBeriocTn joymType (Ta6. V, cji. 2; Ta6. VI, cji. 3, 4).

3. Kaoji; nyxeBa ca H3j"yaceHHM, kohhhhhm cKeneTHMa (nnp. Tunitella) Bpx najTemhe
nejtoc'raje (Ta6. IV, cji. 5; Ta6. VI, cji. 5).

4. Bpjio je BejiHKH nponenaT H3Ji0Mjf,eiiHX cKejie'ra h rfjpai™MeHaTa (Ta6. 1V, cji. 8).

5. nojase uec[>opManirje cKejieTa (Ta6. VIII, cji. 3).

6. llpcjiHHe Ma>HX hjih Behnx pa3Mepa (Ta6. V, cji. 7; Ta6. VI, cji. 1; Ta6. VIII, cji.
1,4).

7. llpHcycTBo fleTpnTyca y crreHH Kojn yKa3yje na MaKCHHgjiHo yeHTH.aBaH>e Jbyimypa.

H iiopejj HaBefleroK onrreheiba HVa h H3BeHpejjHO Jieno caHyBaHHX npiiMepaKa Kao
nnp. Cardiun edule Lamarck (Ta6. Ill, cji. 1), Turritella tricarinata Borsone (Ta6. VI,
cji. 6), Clavatula interupta (Brocchi) (Ta6. VII, cji. 7, 7a) h jip.
tomc Jia jih je omTeheir,e nocjrejmna rrpirpojrHor npenapncaiba nprr ’ieMv je Jiyiirrypa
Jtyro BpeMena 6rrlia Ha noBpmHHH cTeHe H ria Taj HaTHH HSJioacena jtejcTiiv aTMOccjie-
piuiHja, hjth je ijo om'reherLa jioiiuio npe cJ>ocHJiH3aii,Hje.

CreneH ouiTeheHocTH cjiayire je jejsan ojt itHijHKaTopa ayTOXTOHOCTH ohh. a.noxTo-
hocth. y TBp”riBaibe ayTOXTOHOCTH irjitr ajioXTOHOCTH, na jiajbe, npej~cTaBJba jeflan ojj
rjiaBiiiix 3ajtaT3Ka TacfjoiioMHje.

JIoKgjiiiTeTH llipiieriH BpHjer h pT MriJiena cy BeoMa noroiiHH 3a Tac}ionoMCKy ana-
JiH3y jep je CMeira cejmMeiraTa rra npocfnuiHMa jacHo yoHJbHBa, a 4>ayna je caKynjbana 13
nojejiHHHX cjrojeBa, Maj?a HVA jroc'i'a h npHpoji;iio Henpenapiicamix npriMepaKa.
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Ha HpBenoM Bpnjery y 6a3H npocjDHJia ce nalia3H ocTpejcKH 6aHaK. BaHaK je H3-
rpaijen hckji.v’iiibo 0l CKejieTa ocTpea, pa3Jin'iirmx /JHMCH3nja, 'iiipcTO Mei)yco6no no-
Be3aHiix, Tako jja cejiiiMcirr totobo yoniUTe HHje ~oTJbHBCTa". I, cji. 1). C 063HpoM jia
cy ocTpeje H3pa3HTO njiHTKOBOfIHH opraHH3MH, noKpeTH BOfle cy y Toj 06ji3cth 6hjih
Bpjio CHaaKHH h cnpenaBajiH cy Tajioaceite pacTpecHTor MaTepnjalia. Y TaKBoj cpeflHHH,
HHO je CTeHOBHTO h ycjic;i Tora HacelJbeHO caMO 5KHBOTim>aMa 6yiiia'iHMa hjih cecnjiHHM
opraHH3MHMa K ojn ce 3a rro,ridiory npii'iBpmhvjv nyTeM ncMeHram ije. OBaj ,upyrn cjiv'iaj
je KapaKTepncTHHaH 3a ripocj'iiui U,pBeHH Bpnjer. OcTpeje cy y 3HaTHoj Mcpn ociiiTehene,
HaKO HMajy BeoMa fle6ejie CKejieTe. HajTemhH bhji omTeheita je H3JiOMJbeHOCT Jbym-
Type. Y BehHHH cjiy'iajeBa nejioc'raje Bpx ca ropihHM jicjiom. Hejui h jioopo o'ivBaHH
npHMepHii cy Bpjio peTKii (Hnp. Ostrea gingensis Schlotheim - Ta6. V, cji. 1). OcTpeje
cy iiajiaaceHe Yy pasjiii'iirriiM riojiovkajnMa 6e3 HKaKBHX 3H3KOBa opHjeHTau,Hje. npH-
cycTBO ocTpejcKor 6aHKa noy3jiaHO yKa3yje Ha ayTOXTOHOCT.

<l)ayHa caKynJbeHa H3 cjiojeBa neuiHapa KojH Jie>Ke npeKO ocTpejcKor 6aHKa
iipejic'rar.ji.cna je pasjiHHHTHM BpcTaMa riy>Kciia h hikojbkh. 3a niKOJbKe je KapaKTe-
pHCTiriiio jia je BejuiKH npou;eHaT caTiyBan ca 06a KaiiKa. IIpH TOMe je Bpjio 'ieci'a no-
jaBa Kajiyna (obo ce iiapoHHTO oji;hoch Ha pojioBe Pitar1l Venus). Ha CKejieTy pojta Venus
ce nopeji Tora 3ana>Ka h MaibH iijih BehH CTeneH HCTpBeHOCTH JbyuiType, jjok je caMO
MalJiH 6poj npiiMepaKa ca Jieno o'iyi'.aiioM opHaMeHTHKOM (Ta6. IV, cji. 2). npejicraB-
jbeiiH (Ta6. VI, cji. 2). Hajnemhe HejtocTaje Bpx ca yimiMa. Oh nyaceBa ce Hajnemhe
cpehy pojiOBH Turritella 11 Nat.iea. TypiiTejie cy totobo yBeK ca jto6po caTyBaHOM opHa-
MeHTHKOM, ajiH HecTo ca oiiiTeheiiHM BpxoM h rop&HM jjejioM 3aBojHHii;e (Ta6. IV, cji. 5;
Ta6. VI, cji. 5). Poliniccs je ca'ivBan yrjiaBHOM y bhjiv Kajiyna hjih ca omreheHHM
noBpuiHHCKHM cjiojeM JoymType (Ta6. VI, cji. 8).

CMaTpaMo ja cy cBa naBejteHa omTeheiia HacTynHJia npe (J)ocHJiH3aiiHje. npi-i
wrpancnopTy bojiom 0’iyBaHOCT y 3HaTHoj MepH 3aBHCH ojj Tora jra jih je TpaHcnopT
o06aBJbeH CTpyjaMa iijih TajiacHMa h jia jih cy JoymType BV'iene no jiHy hjih cy iiojiniTiyTe
bojiom HJiHBajie. Jtym Type npeHomeHe CTpyjaMa, HapoHHTO aKO cy H3ji;HrHyTe 03 jiHa
peliaTHBHO ce jjo6po oiyBajy. Koji TpancnopTa TajiaciiMa ycjieji BHinecTpyKor noHaB-
Jban>a noKpeTa h cyjjapaiba Jto KojHX jtojia3H tom npiuiHKOM, KaKO JbymTypa Mei>y co-
6om, t3ko h JbymTypa ca TBpjihm iipejjMC'iHMa Ha jihv, hjih ycjiejt yj(apaH,a o 06ajiy
jl0Jia3H jio 3HaTHHX om T Teheita. npBeHCTBeHO opHaMeHTHKa 6HBa 3HaTiio HCTpBena, a
33THM ce n Jbyurrype JioMe.

Ha OCHOBy CBera H3neTor mhcjiiimo jia je clayHa caKynlbeHa H3 nemTapa 6iuia
iiOKpeTaHa pajioM Tajiaca, ajm jia ce HHKaKO He mo>kc roBopHTH o TpaHcnopTy Behnx
pa3Mepa, TaKO jja ce opiiKTOiieiiosa mo>kc oKapaKTepncaTii Kao cy6ayTOXTOHa. Tpe6a
HaiioMeHyTH, Met)yTHM, j(a TecTa caTiyBaHocT ny>KeBa h mKOJbKH Yy BHjty Kajiyna mo>kc
6hth h nocjiejjHHa 110crcjjochjill3ailnjckor jiejcTBa xeMHjcKiix HiiHHJiana. no3iiaTo je jta
je aparoHHTCKH CKejieT JiaKme pacTBopjbHB oji Kajm;HjyMKap6oHaTHor.

"-lec'ro npiicycTBO 06a KanKa kojt mKOJbaKa MO>Ke yKa3HBaTH Ha 6p3y cc/inMen-
TaHiijy. ~CiiBOTiiiha je y6p30 nocjie yrimyha 6njia npenoKpHBeHa cejtHMeHTOm, npe Hero
miro je jiHraMeirr iicTpyjino,ycjieji nera ce Kamiii OTBapajy.

Tpehn JIHTOJIOIHKH Hlian lla HpBeiiOM Bpnjery je cjioj CHrao3pHor KonrjioMepaTa
Ca 60raTOM cjjaynoM MKOJbKH, ny>KeBa h jeaceBa (Ta6. Il, cji. 2). Ha cKejieTHMa mKOJbKH
h ny»ceBa 3ana>Ka ce HCTa BpcTa omTeheiba Kao h koji cjrayHe H3 cjiojeBa nemnapa
(Kajiyim, othchh, HCTpBeHOCT, n0JioMJbeHOCr). Echinoidea cy iipcac'raB.beiiri pojtOM
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Schizaster ca 6 BpcTa h jej(HOM BpcTOM poija Clypeaster. Koji pojja Schizaster nocTojn
BHine pa3JiHHHTHx BpcTa oDiTeheita. Kojj totobo cbhx npiiMepaKa 3anaxa ce HCTpBe-
hoct Joviirrvpc y MaiBCM hjih BeheM CTeneHy. Flopeji Tora 'iecTa je nojaBa npcjiHHa na-
po'iirro jaso nspaaiena ko# BpcTe Schizaster parkinsoni b efrance (Ta6, VIII, cji. 4).
HpcjiiiHe ce 3ana>Kajy KaKO no iiilaBOBHMa HHTepaM6yjiaKpajiHHx ruio'ia, TakO h ynpaBHO
na n>ifx, npecen;ajyhH no iieKOJihko iiJio‘'ia. HYKOTHHe cy jiocra njiHTKe TaKO jja Hncy
jjOBelie jjo JtoMJheiha CKelieTa. IlojaBa jjecjropMaipija je iiapo'iHTO H3paacena ko# BpcTe
Schizaster desori w right:. flecfjopMaipja ce orjiejja y TOMe ihto je jjecini jieo a6opajine
cTpaHe jjHCJi()ii,iipaH h njjjrriTr/i’y oj"Hocy Ha JieBy CTpaHy (Ta6. Vv i11, cji. 3). Poji Clype-
astcrje iipejicTaBJi.en caMO jefliioM bpctom - Clypeaster portentosus p esm oulins. Ojj-
jiHKyje ce H3pa3HTO KpyriHHM h m3chbhhm cKejieTOM (iy>KH[ia 17,5 cm, mnpiiHa 15 cm,
BiiciiHa 8,5 cm). lloBpmHHCKH cjioj jtymType je jjocra jjoopo caxiyBan ca Jieno yo'i-
jbhbom Ty6epKyjiau;HjoM n rpaiiyjiannjoM. Koj( je/iiiora npHMepKa oBe BpcTe iopn>n,
HajHCTaKHyTHjn rjeo a6opajme cTpane je noTnyno epOjiOBari. Koji jjpyror npiiMepKa cy
3anaaceHe 6pojne NnyKOTHHe pacnopeijeH e y pa3jiHHHTHM CMepoBHMa h pasjiHHHTe jiy>KH-
ne, imipniie h jiy6riHe. llapo'iiiTo cy 6pojHe na a6opajmoj CTpami. HajH3pa3HTHja je ny-
KOTHHa Koja jirrjaroirajiiio npecena ijeo cKejieT h 3ana>Ka ce KaKO na a6opajmoj TaKO n
Ha opajmoj cTpaHH (Ta6. viil, cji. 1). Hajia3aK Schizastcr-a h Clypeaster-a y hctom
cjiojy riejjBOCMiicjieno yK33yje na ayTOXTOHO0-ajiOXTOHy OpnKTO0iieii03y, c. 063HpoM jia ce
ycjioBii >KriBOTa jejuior h Apyror pojja BeoMa pa3JiHKyjy. Clypeasterje H3pa3HTo iijihtko-
Bojian fjiy6rrrra 15-20 m) h iiaj'ierrrhe cTanoBHHK necKOBHTor h mJbyHKOBHTOr jma (Majia
ce 'iecTO cpehe h na ciipyjioBHMa). SchizasterHMa noKari, JiakO JioMJoHB CKelieT h >khbh
iipeTeaciio y ny6jboj bojih (no Tortonese-y, 1949, 9-100 m). 5Kiibh aa MVJbeBirTo-rjin-
hobhtom jmv h hjihtko ce 3aKoriaBa y cejjHMcriT. npeMa TOMe, Clypcaster iipejicTaBJi>a
ayTOXTOHir ejieMeHaT y OpHKTOneHO3H, a Schizaster 3jioxtoh. Tpe6a HanoMeHyTH, Mehy-
thm, fla h y obom cjrynajy TpaHcnopT hhk3ko nnje 6ho jjyr h npe ce Moace roBopimi o
npeMemTaity JtymTypa pa™OM Tajiaca H3jty6jbHx y nJinhe jtejioBe 6aceHa, Hero o Tpair-
cnop'ry y npaBOM cMHClJiy Te pemi. Obo ytojihko npe mTO ce y 6ji3hhh HpBeHor 6pHjera
cpehy h rJiHtioBHTH cejmMeii‘iH

Ha iiporjriuiy OTKpHBeHOM ira pTy MruieHa H3 KpeTir,a'iKirx h KorrrjioMepaTirTHHX
nermrapa Kojn cy oTKpiiBeHii Yy nojrrrHir caKyrubcrra je cjiavHa Koja ce npeTe>KHo cacTojn oji
NiIKOJbKH. JloMHrrrrpajv npejiCTaBrrriHH H3 rjjaMHJiitje Pectenidae (Biime BpcTa y oKBHpv pojioBa
Chlamys h Pecteh), a jrocia cy 6pojne h ocTpeje. 1HIKOjbKe cy npeflCTasjbeHe caMO jejtHHM
KarrKOM. Kojt Pectenida je opHaMermiKa no npaBHJiy flo6po ca”Barra, ajiH cy Kanrm naj-
eremhe onrreheHH, npH 'ieNfv' ce rrc sanaaca HHKaKBa npaBHJinocT. Koji HeKHX npiiMepaKa
nenocTaje Bpx, kojj npynix jjoh.ii hjih 6ohhh fleo CKejieTa mtjj,. Y pe*HM cjrygajeBHMa no-
BpmHtrcKii cjroj Jr.ym'iype je HcipBeH flo tc Mepe jia cy pe6pa vo'ubirBa caMO ira 60KOBitMa
KanaKa (Hnp. koji jejmor npHMepKa BpcTe Pecten admcus Eichwald) (Tas. v, cji. 2). Ha
ocTpejaMa ce TaKo”e sana»cajy npejioMH h HejjocTaTaK Maiter hjth Beher jtejra cKejieTa.

II'rirajr oBora cjioja Jieace necKOBH h nemnapH npenyim cf>ayHe. /loMHirapa poji Turritella
jriMa (xao™xaH pacnopefl), Mame cy hjih BHme omreheHH. OpHaMerrrHKa je Hajnemhe j*o6po
ca'iviiana ajiH HVa h Kajiyna h o'mcaKa. HecTH cy h ~pparMeirrn CKejie'ra Cardium-a.

Ha npocl)iuiy jjajte cjiejje chbh necKOBH h nemHapn ca 6pojmiM EjeBHHitaMa Ser-
puiida h ocTpejaMa. CepnyjrHffcKe i"eBHHi%e cy y ctbhh xa0THTHO pacnope”eHe a ocipeje
yraaBHOM HOJtOMJbene (Ta6. IV, cji. 7).
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<Il>ayHa Hiije HiiuiTa 60 jte caTyp>ana hh Y cliojy rJiHHD,a Kojn ce Hajia3H npeKO nec-
KOBa h iieiii'iapa. YrJiaBHOM je CHTHa, ca HCTpBeHHM h nojioMJi>eHHM cKejieTHMa. K oji
pojia Polinices noBpniHHCKH cjioj JbyniType je jjejraM H'ino HCTpBeH. IleKTeHH h ocTpeje
cy yrjiaBHOM ca H3JioMJbeHHM CKejieTHMa.

Y ropibeM jicjiv npocfDHJia cy Kpe'ra>an;n ca mhohitbom ajirn Litothamnium nh 6poj-
hom c[)ayHOM Koja Ce cacTojn npeTeskHO ojj Bivalvia. I[oMiuiHpajy poji Ostrea h Pecteni-
dae. H y obom cjiynajy cy CKejieTH iiajHeiiihe H3JiOMJbeHH (Ta6. Ill, cji. 2). Ha ocHOBy

cBera H3HeTor h 3a cjiavnv H3 JioKajiHTeTa pT MiuieHa ce Moace 3aKJbyHHTH jja je cy6-
ayTOXTOHa. BejiHKH cTeneH oiHTehenocTH CKejieTa, HaroMHJiaiba cfavire y CTeHH h h>h-
xob xaoTHHaii pacHopeji yKa3yjy jta je cfiayna noMepaHa pajjoM Taliaca h njniMOM h
oceKOM, ajiH jia ce He Mox»ce roBopHTH o TpaHcnopTy Behiix pa3Mepa.

3AK.H>YHAK

Cpejlllemhoijehckh cejtHMeiriH OKOjrirae yjimiH>a CTBapajiH cy ce y nJiHTKoj bojjii y
ycjioBHMa necTe ocHHJianHje HHBoa Bojje. Ha nliiiTKy BOjjy yKa3yje cacTaB cjjocnjiHe c})a-
yHe a Ha ocHHJianiije jjHa necTa CMeHa cejtHMeHaTa:necKOBH, neuiHapH, rjiHHe, KOHrjio-
Mepam, KpenibaHH h Jtp. CpejjHHa ce Moace OKapaKTepncaTH Kao cynpajiHTopaji, Mejjno-
jiHTopaji h cy6jiHTopaji.

<t>ayHa je >KHBejia hjih Ha noBpuiHHH MopcKor jina (emrc}iayHa) hjhi ce jivojhc hjih
njinhe yKonaBalia y cejiHMeHT (eHji;od)ayHa) hjih je npHnajrajia cecnjiHOM 6eiiTOcy. Haj-
MaibH npoHenaT je 6no He3aBHcaii oji MopcKor jrrra (nJiaiiKTOH).

EoraTCTBo MHKpo h MaKpo cjuiope h c})ayne, Kao h opraHCKHX 'iecTtma y cejjHMeHTV
npov'iai'.arror' 6noTona oMoryhHJio je pa3HOBpcTaH HaiiHH HcxpaHe npovHaBaHe cjmvrre:
cycneH3HBopn, j(en0O3HTOBOpH, xep6riBopH, npejjaTopn, OMHHBopH.

CajiHHiiTeT je 6ho HopMalian jep je BejiHKH nponenaT OpHKTOii;eH03e CTeHOxajiHHCKH.
CaMO Bpjio MajiH 6poj npeji;cTaBHHKa nojjHocn 6pakHHHy BOjty. Cjioj ca bpctom Carclium eclu-
le Lamarck h ocTpejcKii 6aHHH yKa3yjy jta je noBpeMeHO jtoJia3iuio jjo ocjiat)HBaH>a ihto
ce mo>kc jjoBecTH y Be3y ca 6jih3hhom o6ajie h iiprrrrrrjajeM cjiaTKe Bojre ca KonHa.

TeMtrepaTypa Bojre je 6rura Bpjio BHCOKa (BepoBaTHO oko 25°C) ii yKa3yje Ha Tpon-
CKO-cy6TponcKH KapaKTep.

rioKpeTH BOjje cy 6iijih cHaacHH, a aepau;Hja Bpjio jto6pa.

Tac})OHOMCKOM aHajm30M je yTBpijeHo jja je cfiayHa y ngjiHHH nocMaTpaHa Bpjio Jiome
caTiyBana. Se3 063iipa Ha jjocTa bhcok CTenen omTChenocTH, MeljyTHM, OpriKTOHeH03a y
HenHTHBaHoj o6jiacTH je npeteaKHO ayTOXTOHa (oc'ipejcKH 6aHaK) njin cy6ayTOXTOiia. CaMO
ce y cjiojy KOHrlJiOMepaTa (HpBeHii Epiijer)Hajia3e opraHH3Mii miHTKe n rieiiiTo jjy6jbe eojje
na ce ra saje/unrna mo>kc oKapaKTepncaTH Kao ayTOXTOHO0-aJiOXTOHa. TpancnopT hnh Yy kom
cjiyHajy Hiije 6ho jjyr.
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CnacaK iijfei ithckokobahhx BpcTa
List of identified species

H3B BpcTe (Name of species) Crveni Brijeg Rt Milena
Foraminifera
Lenticulina inomata (d’Orbigny)
Lenticulina cultrata (M ontfort)
Lenticulina romlata (Lamarck)
Heteropora dutemplei (d’Orbigny)
Cibicides rnexicanus Nutall
Cibicides boueanus (d’Orbigny)
Cibicides lobatulus (Walker & Jacob)
Saracenaria cf. italica Defrance
Nodosaria raphanistruin (Linne)
Marginulina costata Batsch
Aimnonia beccari (Linne)
Lutlenia quinquelobata Reuss
Epistomina elegans (d’Orbigny)
Buliinina pymla d’Orbigny
TextuJaria giarneu d’Orbigny
Globulina gibba d’Orbigny
Guttuiina communis d’Orbigny
Astegerinata planorbis (d’Orbigny)
Amphistegina hauerina d’Orbigny
Nonion communae d’Orbigny
Elphidiuin crispum (Linne)
Elphidium iJexosum d’Orbigny
Elphidium adventum (Cushman)
Globigerina bulloides d’0 rbigny
GJobigerinoides sacculifer (Brady)
Globigerinoides trilobus (Reuss)
Globigerinoides nepenthes Todd
Ostracoda
Miocyprideis aff. sannatica (Zalanyi)
Caiinocythereis carinata (Reuss)
Aurila cruciata minor Uliczny
Aurila ex. gr. punctata M unster
Aurila ex. gr. retifonnis Munster
Falunia ex. gr. plicatula (Reuss)
Cytheridea acuminata (Bosquet) neapolitana Collman
Gastropoda
Conus voeslauensis Hoernes & Auinger X
Conus iitf/arcte;yDeshayes X
Conus brochi Bronn X

XXX XXX XXX XXXXXXXXXXXXXXXX XX

X X X X X X X
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Conus ponderosus Brocchi
Conus pdagicLis Brocchi

Conus virginalis Brocchi

Conus mercati iniocenicus Sacco
Conus mercati dacie Sacco
Conus antiquis Lamarck

Bolnea rugosa Linne

Clavatula intempta (Brocchi)
ClavaluJa sophiac Hoernes
Pireneila picla (Defrance)
Poiinices redernptus (Michelloti)
Polinices cf. olla Serres

Fusus cf. intermedius Michelloti
Mitra concava Bellerdi

Mathilda brocchi (Semper)

Trigonostoma ampulaccum Brocchi

Ficus canditus (Brogniart)
Ficus geometra Borsolle
Subuia fuscata (Brocchi)
Jtrebra acuminata (Borsone)
Tunitelia bicaiinata Eichwald
Tunitella triearinata Borsone
TuiriteUa gradata Menke

Turriteila eronea Cushman & Sieber
Tuniteila dertonensis subconica (Sacco)

i'urritella archirnedes Bronn
Turntella tunis Eichvvald
Ocinebrina sublavata (Basterot)
Natica milepunctata Lamarck
Strombus cf. boneliiBrogniart
Mitreila cf. nassoides (Grateloup)
Bivalvia

Ostrca digitaiina Dubois

Ostrea gingensis (Schlotheim)
Ostrea crassisirna Lamarck
Ostrea fiinbriata Grateloup
Ostrea hunellosa Brocchi

Ostrea frondosa Serres

Cardium edule Lamarck
Cardiurn kunstlcri Cosslllan
Cardium hians Brocchi

Cardium turonicurn Mayer
Cardium paucicostatum Sowerby
Cardita juanetti Basterot

J. MnTpoBiih-neTpoBiih, O. Cnajnh n M. JHiiMiih

X X

X X X X X X X

X

XXX X X X X X X X X X X X X X XX X X X X

X X

X

X X X X X

X X X X X X
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Chlamys latissima nodosiformis Serres

Chlamys latissima (Brocchi)
Chlamys solarium Linne

Chlamys cf. elegans Andrzejowsky

Chlamys scabrella Lamarck
Chlamys cf. bollensis Mayer
Chlamys scabriscula (M atheron)
Chlamys malvinae (Dubois)
Chlamys multistriata (Poli)
Chlamys seniensis (Lamarck)
Pecten vigolensis Simionescu
Pccten aduncus Eichwald
Pecten lejthayanus Lamarck
Pecten nikolai Vin.

Pecten besseri Andrusov
Pecten flabellil'ormis (Brocchi)
Pecten scabrella elongatula Sacco
Ammusium cristatum (Bronn)
Dosinia lupinus Linne

Dosinia cf. exoleta Linne
Panopea menardi Deshayes
Panopea faujasiMeneghini
Glycimeris pilosus (Linne)
Glycimeris obtusatus (Partsch)
Arca darvinii Mayer

Arca fichteliDeshayes

Arca turonica Dujardin

Venus multilamella (Lamarck)
Venus plicata Gmelin

Venus arnidei M eneghini
Venus gallina Lamarck

Lirna lima Linne

Pholadomya alpina M atheron
Lutraiia latisskna Deshayes
Lutraria oblonga Chemnitz
Pitar italica Defrance

Pitar cf. islandicoides Lamarck
Paphia vetula Basterot
Calistra chione Linne

Anadara cf. diluvii (Lamarck)
Pvcnodonta cf. cochlear (Poli)
Scaphopoda

Dentalium inequale Bronn
Dentalium rectum Gmelin

X X X X X X X

X X X X X X X

X X X X

X X X X

X X X X X X X X

X

X X X X X X X X X X

X X X X X

X
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Dentalim sexangulum stviadssima Sacco X
Dentalium fossile Schroeter X
DentaJium sexangulum Schroeter X

Eehinoidea

Clypeasterportentosus Desmoulins
Schiza.ster scUJae Desor

Schizaster hungaricus Vadasz
Schizaster parkinsoni D efrance
Schizaster lovisatoi Colleau

X X X X X X

Schizaster Ulotti Lamb ert
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PALEOECOLOGIC CHARACTER AND TAPHONOMIC ANALYSIS OF
MIDDLE MIOCENE FAUNA FROM ULCINJ AREA (MONTENEGRO)

by

L663 €

Jovanka Mitrovié-Petrovi¢*, Oiivera Spaji¢” and Marina Dimié¢*,

A rich fauna of Foraininifera, Ostacoda, Gasti'opoda, Bivalvia, Annelida, Scaphopoda, and Echinoidea was
collected from Middle Miocene (Serravallian) rocks of Crveni Brijeg and Milena promontory, and analysed from
tiie palaeoecological and taphonomic aspects. The palaeoecological analysis indicated fonnation of Middle Mio-
cene deposits of Ulcinj area in shallow wvater on the fiequently oscillating sea floor. Salinity of the envkonment
\vas nomial, intemiittently refreshed, and the water temjDerature very liigli (tropical to subtropical). 'Ilie energy of
waves was higli and water oxygenation veiy good.

The taphonomic analysis levealed a generally poor preservation of the fossils. Though much darnaged, the
oiyctocenosis is prevailingly autochtlionous (e. g. ostrean bed) or subautochthonous. Only a conglomerate bed
contains organism wiliich derive from a deeper sea area and can be taken for autochthonous/allochthonous. The
transport by no means was long.

Key wvords: Middle Miocene, fossil fauna, palaecologicaly, taphonomy, autochthony, allochthony.
INTRODUCTION

Middle Miocene rocks in Ulcinj area are highly fossiliferous, but faunal remains are
poorly preserved, often represented only by moulds. References to these rocks and the
fossils are made by Tietze (1884), Martelli (1908), Pavlovi¢ (1926), Lukovi¢ and
Petkovi¢ (1952), DZodZo-Tomi¢ (1958, 1965), Spaji¢ and Mitrovi¢ (1979).
Mirkovi¢ and Mirkovi¢ (1995), etc. All these works cliscuss the age of the rocks and
the contained fossils, except that of Spaji¢ and Mitrovi¢ (1979) \vhich briefly refers
to the palaeoecological characteristics of fauna.

This article is primarily concemed with the palaeoecological and taphonomic analysis for
a reconstruction of life conditions which prevailed in the Middle Miocene sea of the region.

* University of Belgrade, Faculty of Mining and Geology, Institute of Regional Geology and Paleon-
tology, Kamenicka 6, Belgrade.
**Licka |.Belgrade.
Geoinstitut, Rovinjska 12, Belgrade.
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Fossils were collected by all tliree authors at different times in two localit.ies near
Ulcinj: Crveni Brijeg (Pistula village) and Milena promontory. Olivera Spaji¢ made the
largest collection from many of her field tours. She has identified and photographed the
fauna and prepares a monograph on marine Neogene fossils in Montenegro, which will
describe fossils from boreholes in addition to those from the two mentioned localities.

The Miocene in Ulcinj area has the Mediterranean type of development and therefore
and subdivision applied to it should be as for the Tethys - the Serravallian.

The authors are grateful to SaSa Mitrovi¢ for identification of Foraminifera and to
Nadezda Gagi¢ for identification of Ostracoda.

FOSSILIFEROUS ROCK LOCALITIES

Crveni Brijeg

Crveni Brijeg is a hill on the west.em and nort.hwestem margin of Ulcinjsko Polje
near the village of Pistula. Its westem slope shows an exposed sequence of:

- At base, an ostrean bed of about 60 cm, made up only of varisized Ostrea shells
in various positions, without any sign of orientation. The species mentioned by Spaji¢
and Mitrovi¢ (1979) from tliis bed are: Ostrea gingensis Schlotheim, O. lamellosa
Brown. O. digitalina Dubois. We have found tha same species.

- Sandstones abounding in fauna: Venus plicata Gmelin, V. gallina Linne, Pecten
vigoiensis Simionescu. P. aduncus Eichwald, Conus sp.. Turritella sp. (Spaji¢ and
Mitrovi¢. 1979) and now added: Pitar italica Defrance. Glycimeris pilosus Linne. G.
obtusatus Partsch, Natica milepunctata Lamarck, Pecten besseri Andrusov. The bed
also contains ostracods, which are identified mostly only to the genus level. The identifi-
ed species are Carinocythereis carinata Reuss. Aurila cruciata minor Uliczny. Cytheri-
dae acuminata (Bosquet) neapolitana Collman (identified by N. Gagi¢).

- Fossilless, slightly cemented sandstones.

- Fine-grained conglomerates abounding in bivalves. gastropods and echinoids. Spajié
and Mitrovi¢ (1979) mention from this bed: Venus gallina Lamarck, V. amidea Meneg-
hini. Pecten vigoiensis Simionescu. P. aduncus Eichwald, Ostrea gingensis Schlot-
heim. O. digitalina Dubois, Lutraria oblonga Chemnitz, Conus sp., Schizaster scillae
Desor, Sch. hungaricus Vadasz. Sch. parkinsoni Defrance, Sch. desori Wright, Sch.
lovisatoi Cotteau. Sch. illoti Lambert, and Clypeaster portentosus Desmoulins. We
add to the above the species: Pecten besseri Andrusov, Ostrea crassissima Lamarck, Conus
mercati clacie Sacco, Pycnodonta sp.

This bed is overlain by a thin clay interbed with a multitude ol' Cardium edule
Lamarck forming lumachelles (PI. I, Fig. 1).

Milena Promontory

Vlilena promontory fianks the Ulcinj beach on one side exposing well stratified Mid-
die Miocene rocks which extens NW-SE several hundred metres and dip SW. Upward
from the section base lie the follovving beds:
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- Limestones ancl conglomeratic sandstones bearing bivales and gastropods. Spaji¢
and Mitrovi¢ (1979) identified from this bed: Ostrea gingensis Schlotheim. O. cras-
sissima Lamarck. Panopea faujasi Meneghini, Pholadomya alpina Metheron. Natica
sp.. etc.

- Sands and sandstone abounding in fauna, barelv showving the rock. Spaji¢ and
Mitrovi¢ (1979) report the species: Cardium paucicostatum Sowerby. C. turonicum
Mayer. C. hians Brocchi, C. kanstleri Cossman. Cardita juanetti Basterot. We found
few more species: Anadora cf. diluvii (Lamarck). Turritelia bicarinata Basterot. Polini-
ces cf. olla Serres.

- Grey sands and sandstone with numerous ostreans (mainly O. digitalina Dubois),
serpulids. etc. Earlier found are: Venus plicata Gmelin, V gallina Lamarck, V. multi-
lamella Larnarck. V. amidea Meneghini, Turritella tricarinata Brown. T. bicarinata
Eichwald, T. archimedis Brown (Spaji¢ and Mit.rovi¢, 1979).

- Solid shales alternating with sands. and abundant fauna: Pecten lejthayanus La-
marck. P. vigolensis Simionescu. P. flabeliformis (Brocchi), Amussium cristatum
(Broun.) (Spaji¢ and Mitrovi¢. 1979).

- The overlying rocks are limestones (biocalceranite and biocalcirudite) witli a mul-
titude of Lifhothamnium algae and numerous launal fossils. Ostrea is the dominant genus
represented by species: O. gingensis Schlotheim. O. crassissima Lamarck, O. fimbriata
Grateloup. then Pecten vigolensis Simionescu, P. nicolai Vin.. P. aduncus Eich-
wald. Chlamys latissima nodosiformis Serres (Pl. I, Fig. 2).

A list of all identified species is in the end of the article. The plates show photo-
graphs onlv of the commonest species in the two localities or the most indicative ones
from the palaeoecology and taphonomy aspects.

PALAEOECOLOGICAL CHARACTERISTICS OF FALINA

Fossil fauna collected on Crveni Brijeg (Pistula) and Milena promontory include Fo-
raminifera, Annelida, Ostracoda, Gastropoda, Bivalvia. Scaphopoda. and Echinoidea.

Ecological or palaeoecological distinctions of each genus and character of rocks oi'
its derivation are analysed and used to deduce the environmental conditions and mode of
life of the entire association.

In relation to sea floor, the fanna is assigned to vagile benthos, sessile benthos or
plankton. The highest percent of the fauna belongs to the vagile benthos. with some orga-
nisms living upon (epifauna) and others burrowing in the sea floor. Epifaunal representa-
tives are Ostracoda, Gastropoda (Turritella, Conus, Fusus. Mitra. etc.), Bivalvia (Arca,
Glycimeris. Cardita, etc.), Scaphopoda (Dent.alivm). and Echinoidea (Clypeaster).

Foraminiferal genera of endofauna or infauna are: Ammonia, Bulimina. many species
of Uvigerina, etc. The best known among gastropods is Natica which is burrowing . but
not deep. in loose substratum. Gastropods move fast within sediment leaving on its surfa-
ce hummocky trails. They use for locomotion a digging foot. Among lamellibranchs. most
ot the Venus species are burrovving into loose sediment. Panopea commonly inhabits sea
basins with sandy or clayey floor and burrows quite deep into the substratum. The echi-
noid genus Schizaster is another typical representative of infauna. Mortensen (1951)
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states tliat scantv information is available about the living habits of Schizaster, il is only
certain that it is burrovving into mud on which it. conunonly exists.

The sessile benthos includes some Foraminifera. The genus Cibicides is dominantly
living on rocky floor. fixed to it. A typical representative of sessile benthos among
lamellibranchs is Ostrea. usuallv cemented to the substratum. Most of Ostrea form thick
beds at depth between 1 m and 5 m. which are never left. dry in low tide. but are cove-
red with one to two metres of water. There are some exceptions, such as in Bassin
d'Arachon. France. or the Atlantic coast of North America.

An ostrean bed ol' about 60 cm is exposed on Crveni Brijeg, showing an abundance
of Ostrea shells bound together without any visible sediment (PI. Il. Fig. 1).

Most of Pectenidae family members belong to sessile benthos. Their attachment to
the substratum is mainly byssal. Worms of Serpulidae family are also cemented.

Only sparse representatives of Foraminifera. the best known of which is Globigerina.
belong to the Plankton.

In relation to feeding habits. the fauna can be divided into filtrators (suspensivores).
detritovores. herbivores, omnivores, predators. etc.

Filtrators (suspensivores) are some foraminifers, such as Cibicicles (Murrey. 1991).
and rnost of lamellibranchs. Water with suspended food passes through an opening in the
shell mantle where the food is cought. in tentacles and transported to the mouth. Only
some gastropod species of Turritella are suspensivores.

Detritovores are both echinoid genera: Clypeaster and Schizaster, which dilfer in
feeding habits. C.lypeaster has the mouth more or less sunk in the test which cannot come
in direct contact with sea floor. The food (mostly algae, foraminifers. etc.) is often mixed
with sand aided by spines and tube feet. Schizaster is distinguished by a well developed
labrum which shovels the sea-floor material with the nutrients. Besides echinoids, some
oi' foraminiferal genera (Bulimina. Uvigerina) are believed to belong to the deposit
feedefs (Murray. 1991).

Herbivores are found amoung Gastropoda (some Turitella species) and Foraminifera
(Ammonia).

The highest percent of Gastropoda Irom Middle Miocene deposits of Ulcinj area are
predators (Natica. Polimces. Conus). Natica is one of the greediest gastropod genera. Its
victims are also gastropods. A young Nat.ica attacks only young individuals. but the vic-
tims are bigger with its grovvth. It makes a recular conical crater through or in the shell
with a characteristic small rising in the centre. Opening in the victim’s shell is sometimes
explained by the action of an acid secreted by a gland in the rasping tongue end. A
common explanation. hovvever. is that. natica drills thc hole mechanically. Conus is also a
robber. It has an interesting feeding habit and, consequently. a complex system of diges-
tion. The anterior face of the elongated head, wvhich bears tentacles with eves. has the
oral aperture with protruding muscular rasping tongue. The tongue is usuallv short. loca-
ted inside thc head face. but rapidly protruded lo attack a victim. Radula bears two rows
of harpoon-like teeth. Central and lateral teeth on radula are missing. A canal passes
Ihrough eaeh tooth to conduct poison secreted by a gland. The poison is fatal for small
organisms on which Conus feeds. and can bc lethal also for the man. It is supposed that
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sting of a Conus paralises muscles. Having st.udied the digestion system on 2000 Conus
specimens it is inferred that. most of them feed on worms (polychaet.es) and other gastro-
pods. Conus striatus, C. obscurus and C. catus feed on various molluscs, mostly shells;
they may select. much bigger victims than themselves. Polinices duplicates attacks shell
Ensis ensis but does not. leave the typical round drilling trace.The order of attack is the
following. Polinices attacks a shell wvithin the sediment, approaches and teases it in the
anterior area until the shell surfaces the substratum, secrets abundant. slime to anesthetise
the shell. forces its valves apart. and victimises the shell.

Regular round holes of 1 mm have been noted on several specimens of Turritella bi-
carinata Eichwald, near the penultimate coil suture. It must be the doing of gastropods
predators (Natica, Polinices, ConuS) which are common in this oryctocenosis (Pl. IV, Fig. 5).

A specimen of Ostrea frondosa Serres shows on the outer valve face numerous mi-
nute holes probably drilled by the sponge Vioa (Cliona). A similar example is a specimen
of Ostrea gingensis Schlotheim (Pl. V, Fig. 1).

The only omnivores are Ostracoda.

The relatioship of the studied fauna to the basic environmental factors can be briefly
defined as follows:

1 Depth. Most of the organisms inhabited shallow sea floor (supralittoral, mediolit-
toral. infralittoral. after the classification by Fat.ton. 1967).

The l'orminiferal genus Ammonia existed in the shallovvest sea (0-50 m. according
to Murray, 1991).

Gastropoda populated various depth areas. natica from 0 to 300 m, but most of its
species are from smaller depths. Conus commonly existed 1-110 m deep, and few of
them much deeper (e.g. Conus marei at 100-400 m, after Tatashvili et al.. 1968). In-
dividual species of Turritella lived at various depths, but not deeper than 250 m. Unlike
all these, Polinices had a large bathymetric range (from shallow to 2000 m deep. prevai-
lingly deep).

The greatest. percent of Bilvavia are shallow-wat.er inhabitants. Ostrea is commonly
found 0-40 m deep, though ostrean beds are formed in shoal (1-5 m). Cardium is also a
shallow-water germs. Recent forms exist to the depth of 10 m. The bathymetric optimum
for most of Pecten, Flabelipecten and Chlamys varies from 10 m to 80 m. Demarcq
(1979) writes that Miocene Pectinidae are know.n to be shallow-water inhabitants. Recent.
descendants of Panopea exist at greater depths (to 550 m). but Palaeogene Panopea of
I'ergana gull existed in the shallow sea (Geker et al.. 1962). The same authors state of
the genus Pholadomya ol' Fergana gulf, that it existed lower in shallow-sea areas. Cardita
is also a shallow-water inhabitant. The fossil representatives of Venus are found. accor-
ding to Bali (in: Freneix and Carbonel, 1974), in sublitoral and shallow bathyal pa-
laeobiotopes; in the Mediterranean, it is restricted to infralittoral.

The genus Dentalium, the only Scaphopoda representative, is a common inhabitant of
the Mediterranean shallow areas.

Clypeaster genus of the Echinoidea is a typical representative of the shallow-sea
launa. Most ol its species populate coastai areas. Clypeasters always indicate very shal-
low (15-20 m) Middle Miocene deposits of Bosnia and Serbia (Mitrovi¢-Petrovic,
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1966. 1969, 1984). Schizastei is a widespread genus in the Middle Miocene Mediterra-
nean. It is represented at present only by three species. one of which, Schizaster (Ova)
canalii'era, exists 20-30 m down to 100 m deep (Koehler, 1924) in the Mediterranean.
The depth range of Schizaster is from 9 m to 100 m, according to Tortonese (1949).
Cottreau (1913) states a large bathymetric distribution of Schizaster, both neretic and
bathyal zones. It follows from the above stated that this genus could have existed in
deeper wat.er (Ihan the typical shallow-water Clypeaster).

2. Salinity. A high percent of fauna is stenohaline. Only few genera tolerate brack-
ish water as well (Ammonia foraminifers, gastropod genera Polinices and Turriteila, la-
mellibranchs Ostrea and Cardiuni).

3. Temperature. Most of the fauna suggest warm sea (tropical to subtropical). A
notablv warm-water foraminiferal genus is Amnionia. Conus. a gastropod genus. exist.ed
in all warm waters, and was the largest. and most diverse in tropical and subtropical seas.
Among lamellibranchs, Ostrea is known to inhabit at present. coasts of all continents, ex-
cluding the Antarctic, but is most abundant and diverse in tropical and subtropical re-
gions. The presence of Pectinida in algal, coral. coraline and serpulid bioherms and the
characteristics ol' the associated fauna are interpret.ed by Ben Moussa and Demarcq
(1978) as indicative of a subtropical sea (as the Red Sea is at present). Recent Clypeaster
is living in tropical and subtropical seas of all continents. None of tliis echinoid species is
found at present in the continents. None of this echinoid species is found at present in the
Mediterranean, whereas they were common in the geologic past. (particularly Middle Miocene).
Their disappearance from the Mediterranean in the end of the Neogene is associated with the
cooling of this sea a. tliat. tirme (M itrovié¢-Petrovié¢, 1966, 1969, 1984).

4. Water agitation. Different groups of organisms include inliabitants of both agi-
tated and calm waters, the former being much more abundant. Among gastropods. a high
percent ol' Conus populate basins of strong water circulation and energy and sufficient
amount of oxygen. Ostrea thrives in areas of strong tidal movements of water which sup-
plies abundant food and oxygen to this fixed animal. Most of Pectinida demand agitated
sea for the survival. Geker et al. (1962) state that Palacogene species of Panopea lived
in the zone of strong water impact.. The echinoid genus Clypeaster of the Middle Mio-
cene often populated reefs and has been found in associations with numerous reef-
-builders exist in waters of high energy, which must also apply to Clypeaster. as indi-
cated by its large size. massive skeleton. and well developed intemal skeleton, which
resisted the wat.er impact.

Unlike this group of organisms, those living in calm water were primarily endobiontic or-
ganisms (Polinices, Natica, Pholadomya, Schizastef). Among the epibiontic organisms. cardium
is known as a calm-water inliabitant. Cardita exist.s in moderately agitated waters.

TAPHONOMIC ANALYSIS

A common distrinction of tlie considered fauna is its poor preservation. Damages are
mainly the following:

1 A high percent of fauna has been preserved in the fomi of moulds (PI. IV, Fig. &
Pl. VII. Fig. 9; PI. VIII, Fig. 2).
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2. Few specimens have well preserved omamention. Shells are more or less wom off
(PI. V. Fig. 2, PL. VI, Figs. 3, 4).

3. Spires most.ly missing in elongated. turreted shells (e.g. Tumtella) of gastropods
(PL. 1V, Fig. 5; PL. VI, Fig. 5).

4. High percent of broken skeletons and fragments (PI. 1V, Fig. 8).

5. Skeleton deformations (Pl. VIII, Fig. 3).

6. Smaller or larger craks (Pl. V, Fig. 7; Pl. VI. Fig. I: Pl. VIII, Figs. 1. 4).

7. Detritus in rock indicating fme crushing of shells.

Among the crushed and damaged skeletons, a few well preserved specimens have
been found, such as of Cardium edule Lamarck (Pl. Ill, Fig. 1), Turritella tricarinata
Borsone (Pl. VI. Fig. 6), Clavatula inteiupta (Brocchi) (Pl. VII, Figs. 7, 7a). etc.

Damages must be distinguished betvveen natural preparation by long exposure on
rock surface and weathering and damages before the l'ossilization. The degree of damage
is one of indications of the fauna autochthony or allochthony. To establish the autochtho-
ny or allochthony is the next principal task of taxonomy.

Crveni Brijeg and Milena promontory are suitable for taphonomic analysis, because
the succession of deposits in uncovered sections is distinct, and fauna is collected from
individual beds. though many speeimens are naturally prepared.

AL the base of Crveni Brijeg section, and Ost.rean bed is composed only of Ostrea
skeletons. varisized, well bound together, almost indistincive (Pl. 1lI, Fig. 1). The envi-
ronment of these shallow-water organisms was much agitated and did not permit deposi-
tion of loose material. The sea floor was rocky, consequently inhabited only by burrowing
or sessile organisms fixed to the substratum. The latter is characteristic of Crveni Brijeg
section. Ostrea shells, though thick, are much damage, mainly by breaking. The tops and
upper parts are often missing. Only few specimens are well preserved (e.g. Ostrea gin-
gensis Schlotheim. Pl. V, Fig. 1). Ostrean shells were found in various attitudes, with-
out. any sign of orientation. The basal ostrean bed is a reliable eviden.ee of the autoch-
thony.

Fossil fauna colleeted from sandstone overlying the ostrean bed is represented bv a
variety of gastropod and pelecypod species. A high percent of shells have both valves
preserved. There are also many moulds (this particularly refers to Pitar and Venus gene-
ra). Schizaster parkinsoni Defrance (Pl. VIII, Fig. 4). Cracks are noted along and across
sutures of interambulacral plates running through several plates. Craeks are not deep
enough to cause breaking of test. Deformation is noted in Schizaster desori Wright. Its
right aboral face is dislodged upwvvard compared to the left face (Pl. VIII, Fig. 3). Cly-
peaster is represented by a single species, Ciypeaster portentosus Desmoulins, which
has large massive skeleton (17.5 cm long, 15 cm wvide, 8.5 cm high). The surface layer
of the test is fairly well preserved, showving tubereulation and granulation. A specimen of
this species has the upper prominent. part of aboral face eomplet.ely eroded. Another
specimen showws numerous cracks of different. directions and lengths, widths and depths,
particularly in the aboral face. A conspicuous crack runs diagonallv across the entire
skeleton, visible on botli aboral and oral faces (Pl. VIII, Fig. 1). The occurrence of Schi-
zaster and Clypeaster in the same bed is the evidence of an autochthonous-allochthonous
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orvctocenosis. because the two genera are different.. Clypeaster lives only in shallow sea
(15-20 m) on sandy and gravelly floor (though often found also on reefs). Schizaster has
a fragile skeleton and lives in deeper water (9-100 m. according to Tortonese, 1949),
burrowing shallow in mud or clay. Consequent.ly. clypeast.er is an autochthonous, and
Schizaster an allochthonous element in the oryctocenosis. The transport, however, could
not be long; tests were rather moved by waves from deep to shallower areas of the basin
tlian transported in the true sense of the word. This is all the more so that clay deposits
are found near Crveni Brijeg.

Fauna collected from calcareous and conglomeratic sandstones exposed at the base of
the section on Milena promontory consists of prevailing lamellibranchs. Dominant shells
are of Pectenidae family (a few species of Chlamys and Pecten genera). and quite numer-
ous are ostracods. Chells are rcpresented by single valves. Omamentation of Pectenidae is
always well preserved, but valves are mostly damaged in various ways: some specimens
have tops missing, others are without lower or lateral part. of skeleton. etc. In few exam-
ples. the surface layer is so much wom out. that ribs are discemible only on valve sides
(e.g. a specimen of Pecten aduncus Eichwald) (Pl. V, Fig. 2). Ostrean shells are broken
and their parts are more or less missing.

This bed is overlain by sands and sandstones abounding in fauna. The dominating genus
is Turritella which builds up lumachelles (Pl. 1V. Fig. 1). Specimens take various positions in
rok (chaotic distribution). and are more or less damaged. The omamentation is mostly well
preserved. but there also are moulds and casts. Cardium shell fragments are common.

Upward follow grey sands and sandstones with a numerosity of Serpulida tubes and
ostreans. Sepulid tubes are disarranged in the rock. and ostrean shells are broken (Pl. IV.
Fig. 7).

Fossil fauna is not better presrved in the clay bed over the sands and sandstones.
Fossils are small. with eroded and broken skeletons. Surface layer of Polinices forms is
partlv eroded. Pecten and Ostrea specimens mostly have broken skeletons.

The upper part of the section exposes limestones with a multitude of lithothamnion algae
and abundiint fauna. dominantly of Bivalvia. The dominating genera are Ostrea and Pectinidae.
Again skeletons are mostly broken (PI. 1ll. Fig. 2). It follows from the above stated that fauna
from Milena promontory is subautochthonous. The high degree of skeleton damage. the assem-
blage of fauna in rock and their chaotic distribution indicate that fauna was moved by waves
and high and low tides. but defmitely not over significant distances.

CONCLUSION

Middle Miocene deposits in Ulcinj area formed in a shallow sea with frequently os-
cillating level. The shallow water environment is indicated by the composition of fossil
fauna. and the sea floor oscillation by a frequent. succession of sediments: sand. sandsto-
ne. clay. eonglomerate. limestone. etc. This enviroment. can be characterized as supralitto-
ral. mediolittoral. and sublittoral.

Fauna lived either upon (epifauna) or below the surface of sea floor shallovw or deep
burrowing in sediment (endofauna). or belonged to sessile benthos. A verv small percent
was independent of the sea floor (plankton).
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Tlie abundance of miero and mega flora and fauna and the organic matter m the
sediment of the studies biotope provided for diverse feeding habits of fauna: suspensivor-
es, detritovores. lierbivores. predators, omnivores.

Salinity ol' the environment. was normal. as indicated by the percent of stenohaline
oryctocenosis. Only a few associat.es tolerate brackish water. The bed with Cardium cdule
Lamarck and ostrean beds with the proximity of coast. and inflow of fresh water.

Wat.er temperature was very high (probably about 25°C) which suggests tropi-
cal/subtropical climate.

Wat.er energy was high, and oxygenation very good.

Generally, the taphonomically analvsed fauna is very poorly preserved. Although
much damaged, the oryctocenosis is prevailingly autochthonous (ostrean bed) or sub-
autochthonous. The conglomerat.e bed (Crveni Brijeg) only contains organisms ol' shallow
and somewvvhal deeper water, which can be characterized as autochthonous/allochthonous.
The transport was nof long by any means.
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TABJIA | PLATE

cji. (Fig.) L npo(J)H.n HpBeHH Bpajer (Crveni Brijeg section).
1. OcTpejckH 6aHak (Ostrean bed);
2. necKOBH h neumapH (Sand and sandstone);
3. CiTTHO3pHH KOHTJiOMepaTH (Finegrained conglomerate);
4. 1JpocnojaK rnHHa ca Cnrdiurn edule Lamarck
(Intercalated clay with Cai'dium edule Lamarck
cji. (Fig.) 2. lIpotjjHJi pT MHJieHa. .HENO jttobhbo cMeitHBafbe pa3JiH-
shthx' Bpcra cejiHMeHaTa (Milena promontory section.
Conspicuous succession of varied sediments).

TABJIA Il PLATE

Cn. (Fig.) 1 Hpbchh BpHjer. JeTaib ocTpejcKor SaHKa (Crveni
Brijeg. Ostrean bed detail),

Cn. (Fig.) 2, 1JpBeHH Bpnjer. ,)%TaTh KOHTJioMepaTmHor aioja ca (>&
ynoM (Crveni Brijeg. Detail of conglomerate bed
with fauna).

TAIj.HA Il PLATE

Cji. (Fig.) L UpBeiiH Bpnjer. JiyMaKe.na H3rpal;ena o® Cm-dium
edule Lamarck (Crveni Brijeg. Lumachelle of
Cardium edule Lamarck).

cji. (Fig.)2. Pt Mnjiena. [E(eTa.ib Kpe'ti-bagkor Cjioja ca oSnjbeM an-
re Litothamnium n spojtiom 4)ayuom (Milena pro-
montory. Detail of limestone bed abounding in
lithothamnion algae and fauna).
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TABJIA IV PLATE

Gn. (Fig.) L~ PTMn.nena. fleTajb c.noja neuiMapa ca oShjmm <j)ayne.
floMHHHpa poa Turritella (Milena promontoiy. Detail
of sandstone bed abounding in fauna. Dominating
genus Tumtella).

ciji. (Fig.) 2. Venus gallina Lamarck,x 2.

ca. (Fig.) 3 Dosinia lupinus Linne,x 0,50

ciji. (Fig.) 4. Panopea faujasi Meneghini, Kanyn (mould),x0,50.

ciji. (Fig.) 5. Tumtella bicannata Eichwald ca dnannKOM noBpefiOM
y Bmy nep4)opagiije (TuniteUa bicarinata Eichevvald
showing a biodc damage (peiforation)). x2.

cji. (Fig.) s. Pitar cf. islandicoidesLamarck, x 1

Oi. (Fig.) 7. JlyMaKejia H3rpal)ena on Seipulida (Lumachelle made
up of Serpulida), x 1.

cji. (Fig.) 8. Ostrea lanieilosaBrocchi, x0,50.

TAB.HA V PLATE

Cji. (Fig.) 1 Ostrea gingensis (Schlotheim),x0,50.
cji. (Fig.) 2 Pecten aduncus Eichwald,x0,50.

cji. (Fig.) 3 Ostrea iimbriata Grateloup, x 0,50.
cji. (Fig.) 4 Arca fichteii Deshayes,x 1
Cji.(Fig.)5 Dentalium inaquale Bronn, x 1.

cji. (Fig.) 6 Venus arnidei M eneghini,xl.

cii. (Fig) 7 Venus multilamoJla (Lamarck), x 1
cji. (Fig.) 8 Lutraria obionga Chemnitz,xI.

TAEJIA VI PLATE

ciji. (Fig.) 1 Amussium cristatum (Bronn),x0,50.

c.n. (Fig.) 2 Pecten vigolensis Simionescu, x 0,50.
cji. (Fig.) 3 Pecten aduncus Eichwald,xl.

ciji. (Fig.) 4 Glycimeris piiosus (Linne), x 1

cn. (Fig.) 5 Turritella bicarinata Eichvvald, x 0,50.
cji. (Fig.) 6 Turritella tricarinata Borsone,x0,50

cji. (Fig.) 7 Ficus canditus (Brogniart),x0,50.

cji. (Fig.) 8 Poiinices redemptus (Michelloti), x 0,50.
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cx. (Fig.) 1
Cn. (Fig.) 2.
Oi. (Fig.) 3.
ciji. (Fig.) 4.
c.w (Fig.) 5.
Cn. (Fig.) 6.
cji. (Fig.17.7a.
c.n. (Fig.) s.
ciji. (Fig.)o.

C'i.(Fig.) 1
Cn. (Fig.)2
Cn. (Fig.) 3
ciji, (Fig.) 4.
Cn. (Fig.) 5. 5a.
Cn. (Fig.) 6.

TABJIA VII PLATE

Pholadonija alpina Matheron ,x 0.50.
Fusus cf. intevmedius Michelloti. x L
Cardium cf. hians Brocchi. x 1
Paphia veiuta Basterot. x 0.50.

Arca darvinii Maycr.x 1

Pecten scabrclla elegantula Sacco.x 1,
Clavatuia interupta (Brocchi).x 3.
Mitra concava Bellardi.x3.

Conus antiqus Lamarck ,x 1

TABJIA VIII PLATE

Ciypeaster portentosus Dcsrnoulins. x 0.50
Conus voeslanensis Hoernes & Auinger.xl.
Schizaster desori Wright.x 1,

Schizaster parkinsoni Defrance ,x 1
Trigonostoma ampulaccum Brocchi. x2.
Conus ponderosus Brocchi.xl.
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