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

IlAJIEOHTOJIOrHJA -  PALEONTOLOGIE

IIAJIEOEKOJIOIUKE O/JJIHKE H TA<DOHOMCKA AH AJIH 3A  
CPEJHhEMHOHEHCKE <DAYHE H 3 OKOJIHHE yJIHHH>A

(H PH A  TOPA)

OA

J o B a i i K e  M H T p o B i i h - n e T p o B H h * ,  O j i H B e p e  C n a j n h * *  h M a p i m e  Jl,HMHh***

H3 cejinMenaTa q>eHH>eMHOUeHCKe CTapocrH (cepaBajinjaHo) y jioKa.wreTHMa UpBeHH EpHjer h pr MHJieHa 
(oKOJiHHa y.rmiiH>a -  Dpna Fopa) caKyiubeHa je 6oraTa (JjayHa Foraminifera, Ostracoda. Gastropoda. Bivalvia. An- 
neliđa. Scaphopoda H Echinoidea. <I>ayHa je ana.nH3HpaHa ca na.ueoeKO.nom:Kor H Ta^onoMCKor craHOBnmra. na.neo- 
eKOJiouiKa aHa.iH3a je VKa3aJia jia cy cpejiiieMHOiieHCKH cejiHMeHTH omnHHe YjiiiHH>a cTBapaiiH y njimKoj bojih y vcno- 
HHMa necre ocumiai(Hje Mopacor HHa.CajiHHHTe'r je 6ho eopManaH. ajiH je noBpeMeHO nana3HJio jio ocjiat)HBaH>a. TeM- 
nepaTypa Bojie Bpjio BHCOKa (Tp0ncK0~cy6Tp0ncKH KapaKTep). IIoKpeTH Bojie cy 6hjih CHa*HH a aepaipja Bp.no noSpa.

TatjjOHOMCKOM aHajiH30M je yrBpi)eHO jja je cjjayHa y uejiHHH nocMaTpaHa Bpjio Jiorne ca^yBaHa. Be3 o03npa Ha 
jiocra bhcok c-renen ourreheHOCTH 0pHKT0iieH03a 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, (})0CH.JiHa cfjaj'Ha, najieoeKo.norHja, TatjjoHOMHja, ayTOXTOHOcr, aJioxToHocT

y H o j |

y OKOJIHHH yjIHHH>a Cy OTKpHBeHH CpeftH>eMHOHeHCKH cepjHMeHTH Kojll cy BeOMa 
cjbocHJionociiH, Mafla je cj)ayna ^ocTa Jiorae OHyBaHa, necTO npeHCTaBJBena caMo Ka- 
jivniiMa. I'Io^aTKe o obiim ceflHMeHTHMa h c|)ayHH Hajia3HMO y paflOBHMa T ieze -a  (1884), 
M a rte lli-a  (1908), naBJioBHha (1926), JIyKOBHha h n e T K O B i i h a  (1952), IJo ijo - 
-ToM iih (1958,1965), Spajić i M itro v ić -P e tro v ić  (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 Spajić i M itro v ić -P e tro v ić  (1979) y 
komc je rjaT h Kpahn ocbpt Ha najieoeKOJioniKe ojjjiHKe cJiayHe.

OBaj pan je nocBehen npBencTBeHo najieoeKOJiouiKoj h TacJi0H0MCK0j aHanH3H y ip[Ji>y 
peKoiicTpyKiHije >khbothhx ycJioBa Kojn cy Bjiaflajin y cpefliteMHOHeHCKOM Mopy OBe o6jiacm

* HHCTHiyT 3a perHOHajiHy reoJiorHjy h na.ne0HT0Ji0rHjy Py,napcK o-reojiouiK or (jbaKyjiTeTa YHHBep3HTe- 
Ta y B eo rp an y , KaMeHmKa 6, Beorpap;.

*’ JlHtiKa 1. Beorpajc.
*“  FeoHiicTHTyT, PoBHH>cKa 12, B eorpaji.
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<I>ochjth noTHTiy ii3 flBa jioKajiHTeTa y OKOjriiHii yjin;HHja: 0,pBeHH Bpnjer (cejio 
IlHCTyjia) h pT MnjieHa. CaKyiiJfcaHH cy o tt  cTpaHe CBa Tpn ayTopa y pa3JiHHHTHM Bpe- 
MeHCKiiM nepnoHHMa. HajBehy 36npKy je caKynHJia OjiHBepa Ciiajnh npn cBojHM BHuie- 
roHiimiiHM TepeHCKHM pajioBHMa y o b o j  o6jiacTH. Oayny je Hj(eiiTHc|MiKOBaJia h cjooTo- 
rpacJiHcaJia h npnnpeMa M0H0rpacJ)Hjy nocBeheHy c}x)CHjraMa MapHHCKor HeoreHa Hpne 
Fope, y Kojoj he nopefl c})ayHe H3 HBa HaBefleHa jioKajiHTeTa 6htii npiiKa3aHH h c|)ochjiii 
H3 6ymoTHHa.

Tpe6a HanoMeiiyTH ;ia je y okojihhh Yjinira>a MHOHeii pa3BHjeH no MeflHTepancKOM 
rany n jia npeMa tom c Tpe6a npHMeHHTH nojiejiy Koja Baacn 3a TeTHC. Y obom cjiyqajy 
pajiH ce o cepaBajinjeHy.

npnjaTHa HaM je jjy>khoct j];a ce 3axaBJiM0 Mp Caran MHTpoBHhy acHCTeH'ry, Ha 
HjieiriHcj)HKarai)ii Foraminifera h HajjeiKjjii I’arnh, jihhji. ratr. reoji. na iijreHTiicjraKanHjn 
Ostracoda.

IIPHKA3 <I>OCM.)IOIIOCHMX .IOKA.1IHTETA

Hpisemi Bpnjer

UpBeHH Bpnjer ce Hajia3ii iia 3anajjHOM h ceBepo3anajinoM o6ojjy YjiHHH.CKor no- 
jf.a y HenocpejjHoj 6jih3iiiih cejia FIncTyjie. Ha saHajn-iriM najrrraaMa IJ,pBeHor Epiijera je 
oTKpiiBen cjrejjehn npocfDHJi:

-  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 
0B0ra cjioja S p a jić  i M itr o v ić -P e tr o v ić  (1979) naBojje BpcTe: Ostrea gingensis 
S c h lo th e im . O. lamellosa B ronn . O. digitalina D u b o is . Obom npmiHKOM cmo TaKoije 
HairuiH hctc BpcTe.

-  rieui'iapH fioraTH cjoaviroM: Venus plicata G m elin ., V. gallina L in n e. Pect.en vigo- 
lensis S im io n e sc u , P. aduncus E ich w a ld . Conus sp., Turntella sp. (S p ajić  i M itro- 
v ić -P e tr o v ić ,  1979). CajjaraiBHM npoyHaBari.eM obom cmicKy cy npnjiojiaTe BpcTe: Pitar 
italica D e lr a n c e , Giycimeris pilosus L in n e , G. obtusatus P artsch , Natica milepunctata 
L am arek, Pecten besseri A n d ru sov . 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 R e u ss . Aurila cruciata minor U lic z n y , Cytheridea acuminata (B osq u et) neapo- 
litana C ollm an n  (hpeirrncj)rikahnjy H3BpmHJia H. Farnh).

-  CTepiuiHH, cjra6o HeMciiTOBaiin rreuiHapH.
-  Chtho3phh KOHrJiOMepaTH 6oraTH c|)ayHOM 6HBaJiBHja, racTponojja n exriHOHj(ea. 

S p ajić  i V litr o v ić -P e tr o v ić  (1979) iraBojie H3 OBor cjioja: Venus galina L am arck, V. 
amidea M e n e g h in i, Pecten vigoiensis S im io n e sc u , P. aduncus E ich w a ld , Ostrea 
gingensis S c h lo th e im , O. digitalina D u b o is , Lutraria oblonga C h em n itz , Conus sp., 
Schizaster scillae D e so r . Sch. hungaricus V a d a sz , Sch. parkinsoni D efra n ce , Sch. desori 
W right. Sch. lovisatoi C o ttea u , Sch. ilotti Lam bert h Clypeaster portentosus D esm o -  
u lin s. Cajj,amifcHM HC'ipa>KHJiaifcHMa obom crrHcrcy cmo nojiajnr jora BpcTe: Pecten besseri 
A n d ru sov . Ostrea crassisimma L am arck, Conus mercati dacie S a c c o . Pycnodonta sp.

-  Hsriajj 0B0ra cjioja je  iia^eH TanaK npocjiojaK rjuraa ca MHomTBOM BpcTa Carclium 
edule L am arck Koje rp a jje  JiyMaKCJie (Ta6 I, cji. 1).
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P t MiuieHa

P t MiuieHa ce naJi3H 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 Kojii ce npy>Kajy y npaBiiv C 3-JH  ca iiajioM npeMa J3. Hiivhii 03 6a3e Ka Bpxy 
npocjMuia Mory ce ii'i/iBojHTii c.iiejiehii cjiojeBH:

-  Kpe'iif.a’iKH h koiii'ji0MepaTHHHii HeiiHiapii ca (JiaynoM ihkojbkh h nyaceBa. Spa- 
j ić  i M ifro v ić -P e tro v ić  (1979) cy H3 OBora cjioja MjieirrHcfjHKOBajie: Ostrea gingensis 
S ch lio theim , O. crassissima Lam arck, Panopea faujasi M eneghini, Pholadomya alpi- 
na M atheron. Natica sp. 11 Jip.

-  necKOBH h neui'iapH npenyiiH  c|)ayHe TaKo jia je cejiiiMein’ jejjBa voMJhiiB. IIo 
nojianHMa Spajić  i M itro v ić -P e tro v ić  (1979) oujie cy npeno3HaTe BpcTe: Cardium 
paucicostatum Sovverby. C. turonicum M ayer, C. hians B rocchi., C. kunstJeri Cos- 
sm an, Cardita jouanetti Basterot.. nocjiejiH>HM ncrrpa>KiiBan>iiMa HaiHJiH cmo jom BpcTe: 
Anadara cf. diluvii (Lamarck), Turritella bicarinata B astero t, Polinices cf. olla Serres.

-  Ciibh necKOBH h iieiuMapii ca 6pojHHM ocTpeaMa (Hajmemhe O. digitalina Du- 
bois), cepnyjrajuiMa h jip. c|)ayHOM. PaHHje cy OBjie Hal)eHH: Venus plicata Gm elin. V. 
gailina Lam arck. V. multilamella Lam arck, V  amidea M eneghini, Turritelia tricari- 
nata'& ronn. T. bicarinata E ichw alđ , T. archimedis B ronn . (Spajić i M itrov ić -P e t- 
rov ić . 1979).

-  LlBpcTH rjiHHHH y ajiTepHannjH ca  necKOBHMa h 6oraTOM cj)ayHOM: Pecten iejthaya- 
nus L am arck. P. vigoJensis S im ionescu, P. flabeliformis (Brocchi), Amussium crista- 
tum (Bronn) (Spajić i M itro v ić -P e tro v ić , 1979).

noBJiaTy MHHe KpeMH>aiiH (6noKajiKapeHHTH h 6noKajiKpyjiiiTH) ca MH0mTB0M ajirn 
Litothamnium h 6pojHOM c|)ayHOM. Ĵ OMHHHpa poji Ostrea ca Bime BpcTa: O. gingensis 
S chlo theim , O. crassissima Lam arck, O. fimbriata G rateloup, 3aTHM Pecten vigo- 
lensis S im ionescu, P. nicolai V in., P. aduncus E ichw ald, Chlamys latissima nodosi- 
formis Seres. (Ta6 .1, cji. 2).

CnncaK cbhx BpcTa Koje cmo HjjeirnicjjHKOBajin najfasii ce Ha Kpajy pajia. Ha Ta6e- 
jiaMa y npiiJiory jiaTe cy cfjOTorpacjjiije caMO ohhx BpcTa Koje ce iiajMemhe cpehy Ha 
npoyMaBaiiHM noKajiHTeTHMa, hjiii Koje cy iiajiiHjiHKaTiiBiiiije ca naJieoeKOJioniKor h 
•rarjioiioMCKor cTaHOBiimTa.

nA lEO EK O JIO lH K E 0 3 JIHKE ®AYHE

Y cacTaB c[)ayHe caKynji>eHe ca JioKanHTeTa HpBemi Bpnjer (nncTyjia) h pT Miuiena 
yjia3e: Foraminifera, Annelida, Ostracoda, Gastropoda, Bivalvia, Scaphopoda h Ecliinoidea.

AnaJiH3HpaHe cy eKOJiomKe ojin. najieoeKOJiomKe ojiJiHKe cBaKor pojia noH aoco6 
Kao h ojiJiHKe cejtHMeHaTa H3 Kojnx cJ?ayHa noTHHe h Ha 0CH0By T ora cmo jiohijiii 30 
HeKHx casiiaita o ycjioBHMa h HaMiinv >khbot3 n;ejie aconiijamije.

y ojHiocy Ha MopcKo jiho cjjavna ce Mosce CBpcTara y BariiJiiiH 6eHTOc, cecioiHH 
6eHTOc h nJiaH K TO H . I lajBehii npou;eHaT cjjayne npntiajia BaniJiHOM 6eHTocy c thm mTO 
cy HeKH >KHBeJi 11 Ha noBpmiiHH cejiHMeHTa ('enHcjjaviia) jiok cy ce jipvrn yKoiiaBaJiH 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: A m m o n ia , B u li- 
m ina, bcjihkh  6poj Bpcxa pofla U vigcrina  h flp. Meljy racTponoflHMa Hajno3HaTiijH je pojj 
N atica  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. O ji HiKOJtaKa BetiHHa BpcTa pojia V enus ce 3aKonaBa y pacTpecHT 
cenHMeiiT. Panopca  HacTaityje najnemhe MopcKe 6acene ca necKOBHTHM h  rjiHHOBHTHM 
jjhom h sapiiBa ce jjocTa j^y6oKo y noflJiory. Exiihiijjckh pojj S ch iza ster  je TaKoi)e th- 
nHHan npHnaj^HHK Hiic))ayire. M ortensen (1951) naBojjrr jia o ria'nrriv iKHBcrra Sch izas- 
te r-a  HMa cpasMepHO Majro iiojia'raKa, ajiH je HecyMH.HBO jia ce cbh yKonaBajy y Myjt Ha 
komc HajHeiuhe >KHBe.

CeciiJiHOM 6eHTOcy npnnajta jy  HeKH c|)opaMHHHc})epH. Poji C ibicides ^khbh npeTeac- 
ho  rra CTeHOBHTOM j;Hy 3a Koje ce npiiHBpmhyje. IlajTHnHHHHjh npejicTaBHHK cecHJiHor 
6 e irro ca  Mei)y mKOJbKaMa je poj( Ostrea. 3 a  nojn;jiory ce npiiHBpmhyje nyTeM rieMen- 
T annje. BehiiHa ocT peja o6pa3y je  6aiiKe Ha j^y6HHH ojj 1 -5  m. OcTpejcKH 6anHH totobo 
HHKafl sa  BpeMe oceKe He oc'raHy Ha cyBOM, Beh cy npenoKpiiBeHii cjiojeM oji Merrap  jjo 
HBa Bojie. MMa h peTKiix H3y3eTaKa Kao nnp. y ApKamoHCKOM 3ajniBy (<t>paHii;ycKa) hjih  
Ha ATJiaiiTCKoj o 6 a jm  ceBepHe AMepHKe.

Ha JioKajmTeTy LJjmeHH Bpnjer je oTKpiiBeH ocTpejcKH 6anaK j(e6jbiuie oko 60 cm 
y KOMe cy 6pojne Jbymrrype O strea  hbpcto Be3aHe jejjna 3a Apyry TaKO ^a ce ceĵ HMeHT 
i’otobo II ne bhjih (Ta6. II, cji. 1).

Behima npiriiajiiiHKa c})aMHJiHje Pectenidae npnnajta cecHjmoM 6eHTOcy. 3a noji;jiory 
ce Hajnemhe iipiiTiBpmhyjy 6ncycHHM KonmiMa. U,pBH H3 cJiaMHJii-ije Serpulidae TaKoIpe ce 
npiiHBpiiihyjy neMerrraHiijoM.

IljiaHKTOHy npimajiajy caM O peTKH npejtcTaBHHnH Foraminifera, Mel)y KojiiMa je 
Hajno3HaTiijH poji G lobigerina.

Y ojihoc^ Ha ncxpaHy npoyqaBaHa c})ayHa ce Mo>Ke CBpcTaTH y c})HJiTpaTope (cyc- 
neHSHBope) jtenosiiTOBope, xep6iiBope, OMHHBope, iipejiaTope n ĵ p.

<I>iurrpaTopHMa (cycneii3HBopHMa) npH najiajy HeKH c})opaMiiiiHc})epir Kao Hnp. C ibi- 
cides  (M urray, 1991) n BehHHa mKOJbaKa. Kojt mKOJLaKa BOjja ca cycnenji0BaH0M 
xpanoM npojia3H Kpo3 njiamTaHy mynjbHny rjje ce xpaHa XBaTa TpeiiJBimaMa uiKpra n 
TpaHcnop'ryje jjo ycrra. O #  racTponojja y OKBiipy npoyTiaBaHe c})ayHe caMO neKe Bpcrre 
pojia Turritella  iipniiajjajy cycneH3HBopnMa.

Jl,eno3HTHBopnMa npHiiajiajy o 6 a  exHHHj(CKa pojja: C lypeaster h  S ch izaster; aJiH y 
HaTiHiiy n cx p an e  riMa pasnHKe. Koj^ C lypeaster-a  cy ycTa Mau>e h jih  Biime VBV'iena y 
JtyuiTypy h He M ory jja «o^y  y jjnpeKTaH KOHTaKT ca  MopcKHM ji;hom. XpaHJbHBii MaTe- 
pnjaJi (n a jTieruhe a jire , cJoopaMimiicJiepe h jjp.) je  uecTO iioM em an ca 'jpnmiM a necKa ri 
TpaHcnopTyje ce jjo ycTa jjy>K aM6yjiaKpaJiHHX 6pa3nn noMohy 6ojr;jbH h aM6yjiaKpajiHiix 
H om m a. Poji S ch iza ster  ce ojuiiiKyje jjo6po  pa3BHjeiuiM Jia6pyM0M Kojn J^ejiyje Kao 
JionaTa noM ohy Koje ce y6an;yje M aTepnjaji ca jjira 3ajejtHO ca xpaiiJbHBHM cacTojmiMa. 
Tlopeji exiiHHjta, h  3a HeKe c}iopaMHiiiic))epcKe poflOBe ce CM aipa Jta Bep0BaTH0 np im a- 
j(ajy jicii03HTHB0pirma (B u lim in a , U vigerina) ( M u rr a y ,  1991).

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

IiajBehn iiponcnaT Gastropoda H3 cpejin.eMiioneiicKHX cejiiiMeHaTa OKOJiime yji- 
Hiin.a npnnajia npejraTopiiMa (N atica . P o lin ices, C onus). N atica  cnajja Mel)y iiajnposcjjp-
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jbi-iBfije ny>KeBe. Haj'iemhe nanajia uiKOJtKe h to  npBeHCTBeHo oi-ie ca i’jihtkhm h cjia6o 
pe6pacTHM JbyuiTypaMa. IbnxoBe >i<pTBe cy, THKO ê h ny>KeBH. JJok je Natica MJiajja Ha- 
najja caMo MJiafle iiiijiHBHJive a h i t o  BHme pacTe >KpTBe cy joj KpynHHje. OTBopn Koje 
fjiopMiipa Natica cy npaBHJinor OKpyrjror oSjiHKa h HMajy ir-sniej] K0HycH0r Kpa-repa (cy- 
>KaBajy ce iijiyhii y jjy6Hiiy). 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 orrBopa na ck cjic it >KpTBe ce Bpmn jjejionaibeM KHceJiHHe Kojy H3Jiynyje 
>KJic3jia cMemTeHa Ha Kpajy cypjiiin;e. Behiiiia ayTopa, naK, cMarrpa jja HaTHKe 6yme Me- 
xaHHHKHM nyrreM. Conus)t TaKO^e pa36ojHHK. Hberos naHHH ncxpaHe je BeoMa HHTepe- 
caiiTaH, a y 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 Ha.na3H ce ii3jiy>Keim ycHH o t b o p  H3 Kora H3Jia3ii 
MHiinihaBa cypjnma y o6juiKy Tpy6Hii;e. Cvpjnma je o6hhho 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  c iiT H e  opraiiH3Me KojiiMa ce KOHycn xpane oTpoB je CMpToiiocan. O h MO>Ke 
6iith  cMpTOHocaii 'iaK h 3a 'ioBeKa. npeTnoc'raBJba ce jja yjejj Konyca napajui3yje 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 MeKymHHMa, iiaj'ieiuhe mKOJbKaMa. HiiTcpecainHo je jja 
Mory H3a6paTH h >kptbv mhofo KpynHHjy oji ce6e. YTBpf)eHo je jia Polinices dupJicatus 
nanajia mKOJbKy Ensis ensis ajui Ha iboj iieMa kapaktcp nctti'itiiix 0Kpyrjmx TparoBa 6y- 
meiba. Ilponec itaiiaj(a Hjte cjiejiehiiM pejioM: Polinices itanajia HiKOJbKV 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 o6Hjmy cjiys Koja HMa anec- 
TC3iipajyhe jiejci'Bo na mKOJbKy, Koja npiiTOM o'rBopn KanKe h nocTaje *pTBa nanajia'ia.

Ha MaTepnjaJiy Kojn cmo rrpov'iaBajiH 3ana>KeHH cy npaBHJiHH OKpyrjin oTBopn 
npe'iiiHKa oko 1 mm Ha CKejieTy hckojihko npHMepaKa Turritella bicarinata E ichvvald. 
O tbop ce najia3ii y 6jiH3HHH maBa na iipeTiioc.iejiibeM 3aBojKy. To je cBaKaKo jjejio 
ny>KeBa npejiaTopa kojh cy necTH y 0B0j 0pHKT0H,eH03H (Natica. Polinices, Conus) (Ta6. 
IV, cjt. 5 ) .

H a 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). H cth  je cjiy'iaj ca jejHiitM npHMepKOM BpcTC Ostrea gingensis S ch lo th e im  
(Ta6. V, cji. 1).

Jejiiiiiii npejiCTaBHHHH OMHHBopa cy Ostracoda.
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 iuihtko jjho (cynpajiHTopaji, Me- 

JHiojiHTopaJi, HHcjjpajiHTopaji, no KJiacHrjriiKaniijii F atton , 1967 ).
Mel)y cjjopaMHHHcJjepHMa pog Ammonia je H3pa3HTO nJiHTKOBOjiaH (0 -50  m, no 

M urray, 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 >kiibc nojeflHHe BpcTe Turritella Bapnpa, ajin  H ajnerahe hc 
npejia 'iii 250 m. Polinices 3a pa3JiiiKy ojj cbiix npeTxojjHnx HMa BejiHKO 6aTiiMeTpnjcKo 
p a c n p o cT p a ite n e  (cp eh e  ce ojj MaJinx ny6iiHa ,n:o 2000 m, ajin  je  Behiraa Bpcrra  KapaKTe- 
pncTHHHa 3a jiy6jLe BOfle.

OrpoMan npoiieHaT B ivalvia je  H3pa3HTO iiJiHTKOBOjjaH. Ostrea ce najH erahe cpehe  
11a ny6nnn  oji 0 -4 0  m , ajin  ocTpejcKe 6aiiKe fJiopMiipa y njinhaKy (1 -5  m). Cardiumje Ta- 
Koipe iuiHTKOBOflaii. Peu,eHTHe upcTe >KHBe na Hy6iran jio 10 m. BaTiiMeTpiijcKi-i oiithm ^m  
sa Behmiy Pecten-a, Flabeiipecten-a h Chlamys-a ce Kpehe oji 1 0 -8 0  m. D c m a r c q  
(.1979) Ka>Ke jja ce 3a Miiou;eHCKe Pectenidae 3iia jja cy CTaHOBHHu;ii roraTKe Bojie. PeneiiT- 
hh  iipejicTaBiinnn Panopea a a m e  Ha 3HaTHoj jiy6Hi-ra (jto 550 m ), ajin  cy n a jie o re n e  Pa- 
nopea-a O ep ran c K o r 3aJiHBa »cHBejie y BeoMa njniTKoj BOjtn (P e K e p  ii j j p ., 1962 ). 
M ctii avTopn 3a pojj Pholaclomya 113 OepraHCKor 3ajniBa naBojje j^a cy »iiB ejie y hidkiim 
jiejioBHMa njn-iTKOBonHe sone. Cardita je  TaKot)e cTaHOBHHK imiTKe Bojje. Oociijihii npejj- 
CTaBHiiim pona Venus ce npeMa B a l i - y  (hs F r e n e ix  e t C a r b o n e l ,  1974) cpehy y cy6jni- 
Topajiv ii njiiihiiM 6arnijajniHM naJieo6iioix)niiMa. Y  MejH-iTepaiiy je  Be3an 3a iincJjpajniTopaJi.

JejjiiHii iipejjcTaBHHK Scaphopoda, poji Dentalium je  HecT CTaHOBHHK M ejjirrepa iia  n 
>KI-IBH y HJIIITKOj BOJtI-1.

y  OKBHpy Echinoidea poji Clypeaster]e Tim iraaii iipejjcTaBHHK h jih tk o b o jjh c  cfiavne. 
B eh iraa  BpcTa o B o r a  pojia > kiib ji v npno6aji,y . y  cejn-iMeHTHMa cpejjmeMHoneHCKe cTa- 
pocTH B ocne H C p 6 n je  K J in n e a c T e p H  cy HHjjHKaTopH H3pa3HTO njniTKe Boj(e (1 5 -2 0  m) 
( M n T p o B n h —I I e rrp o B i- ih , 1966 ,1969 , 1984). Pojj Shizasterje y TOKy cpejiH>er M iio n e H a  

6no B e o M a p a c n p o c T p a i i e n  y MejiiiTepaHCKoj o6jiacTH. JJaHac je  poji 3acTynjjben ca 
CBera Tpii B pcre oji Tie ra  je jraa  -  Schizaster (Ova) canalifera >khbh y Mejii-iTepaHV Ha 
jiy6iiHii oji 2 0 -3 0  m , Majia ce Moa<e cnycrniTH h jto jjy6irae ojj J00  m  ( K o e h le r ,  1924). U o 
T o r t o n e s e - y  (1949) p a c n o n  Jiy6irae Schizaster-a K pehe ce oji 9 -1 0 0  m. C o t t r e a u  (1913) 
naBojjH jja Schizastcr HMa BejuiKO 6aTHMeTpnjcKO p acn p o cT p am eite  h cpehe  ce K a k o  y 
iiepHTCKoj TaKo h  y 6aTiijajinoj 3ohii. Vl3 CBera naB ejienor npoH3HJia3H na je  oBaj poji 
M o r a o  na aciiBii h  y HeniTo jiy6jboj b o jh -i (Hiije i i3 p a 3 H T o  nJiHTKOBOjtan Kao Clypeaster).

2. CajiiiHHTeT. BejiiiKii nponeH aT cjjayHe je  cTeHoxaJiiracKH. CaMO Bpjio Majni 6poj 
npejtcTaBiiiiKa no jtiiocn  h 6paK irany Bojiy (cJjopaMi-rancjiep Ammonia, racTponojicK ii po- 
jiobh Polinices h Tuiritella, iiiKOJBKe Ostrea n  Cardium.

3. TeM nepaTypa. B eh iraa  cfiayHe yKa3yje Ha rroiiJiy Bojiy (TponcKO-cy6TponcKy). 
Meipy c^opaMimncjjepiiMa Kao i-opasirro  TomiOBOjiHH HaBOJin ce poji Ammonia. Y  oKBiipv 
racT ponojia  Conus >ki-ibh y cbhm to iijihm  BojiaMa, ajra HajBehe jiiiMeHsi-ije ii pasHOBpc- 
h o c t  jiocTii>Ke y Tpoin-iMa II cy6TporaiM a. Mel)y HiKOJbKaMa 3a poji Ostrea je no3HaTO ]ia 
jianac H acTaityje o6ajie  cbhx KOHTiraeHaTa, H3y3eB AHTapKTHKa. H aj6 p o jm ije  h  najpa3- 
HOBpciraje cy, MetjyTHM, y TponcKiiM n cy6TponcKHM o6jiacTHMa. n o  B e n  M o u s s a  et 
D e m a r c q  (1978) npncycTBO Pectenida y OKBiipy ajirajiin ix  KopajicKiix h  cepnyjuijicKiix 
6noxepM ii Kao n KapaKTepncTmce c})ayHe Koja ce HaJia3H ca n.iiMa y acoH,iijaHiijn yKa3yje 
na Bojje cy6TponcK or Tiina (Kao jianac IJpB eno Mope). PenenTHii exiranjicKii poji Cljpe- 
aster jjaHac aaiBH na TponcKi-iM h cy6TponcKHM o6ajiaM a cbiix KOHTiraeHarra. H ii je jjna  
BpcTa ce hc iia jia sn  y M ejiiiTepany, jjok  cy y reojioniK oj iipormiocTH (H apom rro  v 
cpejimeM M iioneny) 6h jih  BeoMa ^iecTii y 0B0j o6jiacTii. Hdhxob HecTaHaK 113 M ejjn're- 
p a n a  KpajeM iieo reH a ynpaBo ce jiobojh-i y Be3y ca 3axnai)eH>eM BOjie y OBOMe Mopv Jio 

Kora je jjoihjio KpajeM HeoreHa ( M i iT p o B i ih - n e T p o B n h ,  J966, J969, J984).
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4. IIoKpeTH Bojje. Mel)y iipejicTaBiinnnMa pasjin'ui'i’iiK rpyna opraHH3aMa HMa cTa- 
HOBHHKa h y36ypKaHe h Mnpne liofle, c thm ihto npBoj rpynn iipniia/^a sna'nio BehH 
npoueHaT rJ>ayHe. Meljv racTporroijiiMa bcjihkh nponeHa'r pojra Conus HaceibaBa 6aceHe 
ca cnâ KHHM noKpeTHMa h nwpKyjiannjoM uojje h j^obojbhom kojihhhhom KHceoHHKa. 
IIlKOJbKH Ostrea BeoMa norojjyje jjiiHaMiFian pesKHM npHJiiiBa h ojiJiima Bojje (nJiHMa h 
oceKa) jep Ha Taj Hanim oBa HenoKpeTHa acHBOTHH,a ijo6Hja y H3o6iiJby 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 Clypeaster je y cpej]ir,eM Mrron,eHy ’iecTo HacejbaBao cnpyjioBe h HaJia- 
>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(oTre n n.eroiie 
BeJTHKe JIHMeH3Hje, MaCHBHH CKeJieTH H JJ06p0 pa3BHjeH VHVTpaiHIBH CKeJieT, KOjH cy 
ycnemno ojiojieBajui BeoMa y36ypKanoj bojiii.

HacynpoT 0B0j 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 >khbh y o6jicth rjte cy noKpera iiojje yMeperrn.

TA<DOHOMCKA AHA.IH3A

SajejiHHHKa ojjJiHKa r}iayiie je H.eHa Bpno jioma ca’ivBanocT. HajTremhn biijiobh 
omTeheiLa cy cjiejiehrr:

1. BejiHKH npoi^eHaT c}3ayHe je canyBaH y BHfly Kajiyna (Ta6. IV, cji. 1; Ta6. VII, c ji . 

9; Ta6. VIII, cji. 2).
2. PeTKH cy iipHMepnri ca jjo6po caTiyBaHOM opHaMeHTHKOM. Haj'iemhe ce 'ianaaca 

MaibH hjth Behn CTenen HCTpBeriocTn jbymType (Ta6. V, cji. 2; Ta6. VI, cji. 3, 4).
3. Koji; nyxeBa ca H3ĵ yaceHHM, kohhhhhm cKeneTHMa (nnp. Tunitella) Bpx najTiemhe 

nejtoc'raje (Ta6. IV, cji. 5; Ta6. VI, cji. 5).
4. Bpjio je BejiHKH nponenaT H3Ji0Mjf,eiiHX cKejie'ra h rfjpai’MeHaTa (Ta6. IV, cji. 8 ).

5. no jase  uec|>opManirje cKejieTa (Ta6. VIII, cji. 3).
6. IIpcjiHHe Man>HX hjih Behnx pa3Mepa (Ta6. V, cji. 7; Ta6. VI, cji. 1; Ta6. VIII, cji.

1,4).
7. IIpHcycTBo fleTpnTyca y crreHH Kojn yKa3yje na MaKCHHajiHo ycHTH.aBaH>e Jbyimypa.
H iiopejj HaBefleroK onrreheiba HMa h H3BeHpejjHO Jieno caHyBaHHX npiiMepaKa Kao

nnp. Cardiun edule Lam arck (Ta6. III, cji. 1), Turritella tricarinata Borsone (Ta6. VI, 
cji. 6), Clavatula interupta (Brocchi) (Ta6. VII, cji. 7, 7a) h  jip.

HpiuiHKOM npoyHaBaH>a cTeneHa h Bpcrre omrreheiba Mopa ce bojiiitii panvHa o 
tomc Jia jih je omTeheir,e nocjrejmna rrpirpojrHor npenapncaiba nprr ’ieMv je Ji,yiirrypa 
Jtyro BpeMena 6rrJia Ha noBpmHHH cTeHe H ria Taj HaTiHH HSJioacena jtejcTiiv aTMOccjie- 
piuiHja, hjth je ijo om'reherLa jioiiuio npe cJ>ocHJiH3aii,Hje.

CreneH ouiTeheHocTH cjiayire je jejsan ojt itHijHKaTopa ayT0XT0H0CTH ohh. a.noxTo- 
hocth . y TBp^riBaibe ayT0XT0H0CTH irjitr aji0XT0H0CTH, na jiajbe, npej^cTaBJba jeflan ojj 
rjiaBiiiix 3ajtaT3Ka TacfjoiioMHje.

JIoKajiiiTeTH IIpiieriH 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 113 
nojejiHHHx cjrojeBa, Maj?a HMa jroc'i’a h npHpoji;iio Hcnpenapiicamix npriMepaKa.
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H a HpBenoM  B p n je ry  y 6a3H npocjDHJia ce naJia3H ocTpejcKH 6aHaK. BaHaK je  H3- 
rp a ije n  hckji.v ’iiibo 0,11 CKejieTa ocT pea, pa3Jin'iirmx /JHMCH3nja, 'iiipcTO M ei)yco6no no- 
Be3aHiix, Tako jja cejiiiM cirr to to b o  yoniUTe HHje ^oTJbHBCTa^. II, cji. 1). C  o63HpoM jia 
cy ocTpeje H3pa3HTO njiHTKOBOflHH opraHH3MH, noKpeTH BOfle cy y Toj o 6 ji3 c th  6hjih  
Bpjio CHaaKHH h  cnpenaBajiH  cy T ajioaceite  pacTpecHTor MaTepnjaJia. Y  TaKBoj cpeflHHH, 
HHO je  CTeHOBHTO h  ycjic;i T o ra  HaceJbeHO caMO 5KHB0Tim>aMa 6yiiia'iHMa h jih  cecnjiHHM 
opraHH3MHMa K o jn  ce 3a rro,riJiory n p i i ' i B p m h v j v  n y T e M  n c M e H ri a m i j e .  OBaj ,upyrn cjiv 'iaj 
je  KapaKTepncTHHaH 3 a  ripocj'iiui U,pBeHH B p n je r. OcTpeje cy y 3HaTHoj M c p n  o i i i T e h e n e ,  

HaKO HMajy BeoMa fle6ejie C K e jie T e . H a jTiem hH  bhji o m T e h e ita  je  H3Ji0MJbeH0CT Jbym- 
Type. Y  BehHHH c j i y 'i a j e B a  nejioc 'raje  Bpx ca  ropihHM jicjiom. H e ju i h  jioopo  o'iVBaHH 
n p H M e p H ii cy Bpjio p e T K ii  (Hnp. Ostrea gingensis S c h lo th e im  -  T a6 . V, c j i .  1). OcTpeje 
cy i ia j ia a c e H e  y pasjiii'iirriiM  r io jiO v K ajn M a 6e3 HKaKBHX 3H3K0Ba opHjeHTau,Hje. n p H - 
cycTBO ocTpejcK or 6 a H K a  noy3jiaHO yKa3yje H a ayTOXTOHOCT.

<I)ayHa caKynJbeHa H3 cjiojeBa neuiH apa KojH Jie>Ke npeKO ocTpejcK or 6aHKa 
iipejic 'rar.ji.cna je  pasjiHHHTHM BpcTaMa riy>Kciia h  h iko jbkh . 3 a  niKOJbKe je  KapaKTe- 
pHCTiriiio jia je  BejuiKH npou;eHaT caTiyBan ca  06a KaiiKa. IIpH  TOMe je  Bpjio 'iec i'a  no- 
j a B a  Kajiyna (obo ce iiapoHHTO oji;hoch Ha pojioBe Pitar 11 Venus). H a  CKejieTy pojta Venus 
ce nopeji T o ra  3ana>Ka h  MaibH iijih BehH CTeneH HCTpBeHOCTH JbyuiType, jjok je  caMO 
MaJiH 6poj npiiM epaKa ca Jieno o'iyi'.aiioM opHaMeHTHKOM (T a 6 . IV, cji. 2). n p e j ic rraB- 
h h h h  Pecteniđa cy no  npaBHJiy ca  jio6po  o'ivBanoM opnaMeHTHKOM ajiii 'iec 'ro  H3JIOM- 
jbeiiH (T a 6 . VI, cji. 2). H a jn e m h e  HejtocTaje Bpx ca yimiMa. Oh nyaceBa ce H ajnem he 
cpehy  pojiOBH Turritella 11 Nat.iea. T ypiiTejie cy to to b o  yBeK ca jto6po  caTiyBaHOM opHa- 
MeHTHKOM, ajiH HecTo ca oiiiTeheiiHM BpxoM h  rop&HM jjejioM 3aBojHHii;e (T a 6 . IV, cji. 5; 
T a 6 . VI, cji. 5). Poliniccs je  ca 'ivB an yrjiaBHOM y bhjiv Kajiyna h jih  ca omreheHHM  
noBpuiHHCKHM cjiojeM JbymType (T a 6 . VI, cji. 8).

CMaTpaMo j^a cy CBa naBejteHa o m T e h e iia  HacTynHJia n p e  (J)ocHJiH3aiiHje. npi-i 
rrpancnopT y bojiom 0 ’iyBaH0CT y 3HaTHoj MepH 3aBHCH ojj T ora jra jih  je  TpaHcnopT 
o6aBJbeH CTpyjaMa iijih  TajiacHMa h  jia jih  cy JbymType BV'iene no  jiHy h jih  cy iiojiniTiyTe 
bojiom HJiHBajie. J ty m T y p e  npeHom eHe CTpyjaMa, HapoHHTO aKO cy H3ji;HrHyTe 03 jiHa 
peJiaTHBHO ce jjo6p o  oiyB ajy . K oji T pancnopTa TajiaciiMa ycjieji BHinecTpyKor noHaB- 
Jban>a noKpeTa h  cy jjapa iba Jto KojHX jtojia3H to m  npiuiHKOM, KaKO Jbym Typa Mei>y co- 
6om, t3 k o  h  Jbym Typa ca TBpjihm iipejjMC'iHMa Ha jihv, h jih  ycjiejt yj(apaH,a o o6ajiy  
jI0Jia3H jio 3HaTHHX o m T e h e ita . npBeHCTBeHO opHaMeHTHKa 6HBa 3HaTiio HCTpBena, a 
33THM ce h  Jbyurrype JioMe.

Ha 0CH0By CBera H3neTor mhcjiiimo jia je  c}jayHa caKynJbeHa H3 n e m Tiap a  6iuia 
iiOKpeTaHa pajioM Tajiaca, ajm jia ce HHKaKO H e mo>kc roBopHTH o TpaHcnopTy Behnx 
pa3M epa, TaKO jja ce  opiiKTOiieiiosa mo>kc oKapaKTepncaTii Kao cy6ayTOXTOHa. T p e 6a 
HaiioMeHyTH, Met)yTHM, j(a TiecTa caTiyBaHocT ny>KeBa h  mKOJbKH y BHjty Kajiyna mo>kc 
6h th  h nocjiejjHHa 110crrcjjochji 113ai 1,n jc k o r jiejcTBa xeMHjcKiix HiiHHJiana. no3iiaTo je  jta 
j e  ap a ro H H T C K H  C K e jie T  JiaKme p a c T B o p jb H B  o j i  Kajm;HjyMKap6oHaTHor.

'-lec'ro npiicycTBO 06a KanKa kojt mKOJbaKa MO>Ke yKa3HBaTH Ha 6p3y cc/inM en- 
TaHiijy. ^CiiBOTiiiha je  y6p30 nocjie  y rim y h a  6njia  npenoKpHBeHa cejtHMeHTOm, n p e  Hero 
m rro je  jiHraMeirr iicTpyjino,ycjieji n e ra  ce Kamiii OTBapajy.

Tpehn JIHTOJIOIHKH HJian 11a HpBeiiOM B p n je ry  je cjioj CHrrao3pH or KonrjioM epaTa 
ca 6 o ra T O M  c jja y n o M  mKOJbKH, ny> K eB a h  j e a c e B a  (Ta6. II, c ji . 2). Ha cKejieTHMa mKOJbKH 
h ny»ceBa 3ana>Ka ce  HCTa BpcTa om T eheiba Kao h k o j i  cj>ayHe H3 cjiojeBa n em n ap a  
( K a j iy im ,  o th c h h , HCTpBeHOCT, n0Ji0MJbeH0Crr). Echinoidea cy iipcac'raB.beiiri pojtOM
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Schizaster ca 6 BpcTa h  jej(HOM BpcTOM poija Clypeaster. K oji po jja Schizaster nocTojn 
BHine pa3JiHHHTHx BpcTa oD iT eheita . K ojj to to b o  cbhx npiiM epaKa 3 a n a x a  ce HCTpBe- 
h o c t  Jbviirrvpc y MaiBCM h jih  BeheM CTeneHy. Flopeji Tora 'iecTa je  nojaBa npcjiHHa na- 
p o 'iir ro  ja s o  n sp a a ie n a  ko#  BpcTe Schizaster parkinsoni D e f r a n c e  ( T a 6 ,  V I I I ,  cji. 4 ) .  

HpcjiiiH e ce 3 a n a > K a jy  KaKO n o  iiiaBOBHMa HHTepaM6yjiaKpajiHHx ru io 'ia , TaKO h  ynpaBHO 
n a  n>ifx, n p e c e n ;a jy h H  no  iieKOJih k o  i i J io 'i a .  HyKOTHHe cy jio c ra  njiHTKe TaKO jja Hncy 
jjOBeJie jjo JtoMJheiha CKeJieTa. I I o j a B a  j je c j r o p M a ip i ja  je  i ia p o 'iH T O  H3paacena ko#  BpcTe 
Schizaster desori W r i g h ! : .  flecfjopM aip ja ce o rjie jja  y TOMe ih to  je  jjecini jieo a6opajine  
cTpaHe jjHCJi()ii,iipaH h  n jjjrriT r/i’ y oj^Hocy Ha JieBy CTpaHy ( T a 6 .  V I I I ,  cji. 3). Poji Clype- 
astcr je  iipejicTaBJi.en caMO jefliioM b p c to m  -  Clypeaster portentosus D e s m o u l i n s .  Ojj- 
jiHKyje ce H3pa3HTO KpyriHHM h  m3chbhhm cKejieTOM (;iy>KH[ia 1 7 ,5  cm, mnpiiHa 1 5  cm, 
BiiciiHa 8 ,5  cm ). IIoBpmHHCKH cjioj jty m T y p e je jjo c ra  j j o o p o  c a xiy B a n  c a  Jieno y o 'i -  

jbhbom  Ty6epKyjiau;HjoM n rpaiiyjiannjoM. Koj( je/iiiora npHMepKa oBe BpcTe i’opn>n, 
HajHCTaKHyTHjn rjeo a6 o p a jm e  cT pane je  noTnyno epOjiOBari. Koji jjp y ro r  npiiMepKa cy 
3anaaceHe 6 p o jn e  nyKOTHHe p a c n o p e i j e H e  y pa3jiHHHTHM CMepoBHMa h pasjiHHHTe jiy>KH- 
ne, im ipn iie  h jiy6riHe. Ilapo'iiiTo cy 6pojHe na a6opa jm o j CTpami. HajH3pa3HTHja je  ny- 
KOTHHa Koja jirrjaroirajiiio n p ecen a  ijeo cKejieT h  3ana>Ka ce KaKO n a  a 6 o p a j m o j  TaKO n  

Ha opajm o j cTpaHH (Ta6. V I I I ,  cji. 1 ) . Hajia3aK Schizastcr-a  h  Clypeaster-a y hctom  
cjiojy riejjBOCMiicjieno yK33yje n a  ayT0XT0H0-aji0XT0Hy 0pnKT0iieii03y, c. o63HpoM jia ce 
ycjioBii >KriBOTa je ju io r  h  Apyror pojja BeoMa pa3JiHKyjy. Clypeaster je  H3pa3HTo iijih tko - 
B o jia n  fjiy6rrrra 1 5 - 2 0  m ) h  iiaj'ierrrhe cTanoBHHK necKOBHTor h  mJbyHK0BHT0r jm a (Majia 
ce 'iecTO cp e h e  h n a  ciipyjioBHMa). SchizasterHMa noKari, JiaKO JioMJbHB CKeJieT h >khbh 
iipeTeaciio y ny6jboj b o j ih  (no T o r to n e se -y , 1 9 4 9 ,  9 - 1 0 0  m ). 5Kiibh aa  MVJbeBirTo-rjin- 
h o b h to m  jm v h  h jih tk o  ce 3aKoriaBa y  cejjHMcriT. npeMa TOMe, Clypcaster iipejicTaBJi>a 
a y T 0 XT0 Hir ejieMeHaT y 0pHKT0neH03H, a Schizaster 3 jio x to h . T p e 6 a  HanoMeHyTH, Mehy- 
th m , fla h y obom cjrynajy TpaHcnopT h h k 3 k o  nnje 6ho jjy r h  n p e  ce Moace ro B o p im i o 
npeMemTaity JtymTypa pa^OM Tajiaca H3 j ty 6 jb H x  y nJinhe jtejioBe 6 a c e H a ,  Hero o  Tpair- 
cnop 'ry  y npaBOM cMHCJiy Te pemi. Obo y to jih k o  n p e  mTO ce y 6 ji3hhh  H pBeHor 6pHjera 
cp eh y  h  rJiHtioBHTH cejmMeii'i’H.

Ha iiporjriuiy OTKpHBeHOM ira pTy MruieHa H3 KpeTiir,a'iKirx h KorrrjioMepaTirTrHHX 
nermrapa K o jn  cy oT K piiB eH ii y nojrrrHir caKyrubcrra je  cjiavHa Koja ce npeTe>KHo c a c T o jn  oji 

niKOJbKH. JIoMHrrrrpajv npejiCTaBrrriHH H3 rjjaMHJiitje Pectenidae (Biime BpcTa y oKBHpv pojioBa 
Chlamys h Pecteh), a j^oci'a cy 6pojne h  ocTpeje. IIlKOjbKe cy npeflCTasjbeHe caMO jejtHHM 
KarrKOM. Kojt Pectenida je  opHaMermiKa no npaBHJiy flo6po ca^Barra, ajiH cy K a n rm  n a j-  

•remhe o n r re h e H H , npH 'ieNfv' ce  rrc sanaaca HHKaKBa npaBHJinocT. K o ji  HeKHX npiiMepaKa 
nenocTaje Bpx, kojj npynix jjoh.ii hjih 6ohhh fleo CKejieTa mtjj,. Y  pe^HM cjryqajeBHMa no- 
BpmHtrcKii cjroj Jr.ym'iype je HcipBeH flo t c  Mepe jia cy p e6 p a  vo'ubirBa caMO ira 60K0BitMa 
KanaKa (Hnp. koji jejm or npHMepKa BpcTe Pecten admcus E ich w a ld ) ( T a 6 .  V ,  cji. 2 ) .  Ha 
ocTpejaM a ce  TaKo^e sana»cajy npejioMH h HejjocTaTaK M aiter hjth Beher jtejra cKejieTa.

Il'rirajr oBora cjioja Jieace necKOBH h  nemnapH npenyim  cf>ayHe. /loMHirapa poji Turritella 
KojH rpajjiir jryMaKejre ( T a 6 .  I V ,  cji. 1). ripriMepriH ce y c tc h h  H a jra 3 e  y pasjirmHTHM n o jro a c a -  

jriMa (xao™xiaH pacnopefl), Mame cy hjih  BH m e omreheHH. OpHaMerrrHKa je Hajnemhe j^o6po 
ca'iviiana ajiH HMa h Kajiyna h  o'mcaKa. HecTH cy h  ^pparMeirrn CKejie'ra Cardium-a.

H a  n p o c |) iu iy  j j a j t e  c j i e j j e  c h b h  necK O B H  h  n e m H a p n  c a  6 p o jm iM  E jeBH H itaM a S e r -  

p u i i d a  h  o c T p e ja M a .  C e p n y jrH f fc K e  i^eBHHi^e c y  y  c t b h h  x a 0 T H TiH 0  pacnope^eHe a  o c i ’p e j e  

yraaB H O M  H O JtO M Jbene ( T a 6 .  I V ,  c j i .  7 ) .
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<I>ayHa H iije  H iiu iT a  6 o j t e  c a Tiyp> ana h h  y c J io jy  rJiHHD,a K o jn  c e  H a jia 3 H  n p e K O  n e c -  

KOBa h  i i e i i i ' i a p a .  Y rJ iaB H O M  j e  CHTHa, c a  HCTpBeHHM  h  nojioM Ji>eH H M  cK e jieT H M a . K o ji 

p o j i a  Polinices noB pn iH H C K H  c j io j  J b y n iT y p e  j e  j je j r a M H 'in o  H CTpBeH . I le K T e H H  h  o c T p e j e  

c y  y rjia B H O M  c a  H 3JioM JbeH H M  C K ejieT H M a.

Y r o p i b e M  j ic j iv  npocfD H Jia c y  K p e 'ra > a n ;n  c a  m h o h i t b o m  ajirn Litothamnium h  6 p o j -  

h o m  c|)ayH O M  K o ja  ce c a c T o jn  n p eT esK H O  o j j  Bivalvia. I [o M iu iH p a jy  p o j i  Ostrea h  Pecteni- 
d a e .  H y  o b o m  c j i y n a j y  c y  C K ejieT H  i i a jH e i i i h e  H3JiO M JbeH H  ( T a 6 .  III, c ji . 2). Ha 0 CH0 B y 

c B e r a  H 3 H e T o r  h  3 a  c j ia v n v  H3 J io K a jiH T e T a  p T  M iu ie H a  c e  M o a c e  3aK JbyH H TH  j ja  j e  c y 6 -  

ay T 0 X T 0 H a . BejiHKH c T e n e H  o iH T e h e n o c T H  C K e jie T a , H aroM HJiaiba cf^avire y  CTeHH h  h>h- 

x o b  x a o T H H a ii p a c H o p e j i  y K a 3 y jy  j t a  j e  c f ia y n a  n o M e p a H a  p a jjo M  T a J ia c a  h  n jn iM O M  h  

oceK O M , a jiH  j ia  c e  He M o » ce  ro B o p H T H  o  T p a H c n o p T y  B e h iix  p a 3 M e p a .

3AK.H>YHAK

C’pejIII>e m h o ije h c k h  cejtHM eiriH  OKOjrirae y jim iH >a CTBapajiH cy ce  y nJiHTKoj bojjii y  
ycjioBHMa necT e  ocHHJianHje HHBoa Bojje. Ha nJiiiTKy BOjjy yK a3y je  cacTaB cjjocnjiHe c})a- 
yHe a  Ha ocH H Jianiije jjHa necT a  CMeHa cejtHMeHaTa:necKOBH, neuiH apH , rjiHHe, KOHrjio- 
M e p a m , K penibaH H  h  Jtp. C pejjH H a ce  Moace OKapaKTepncaTH K ao cynpa jiH T opaji, M ejjno- 
jiH Topaji h  c y 6 jiH Topaji.

<t>ayHa j e  >K H B ejia h j i h  Ha n o B p u iH H H  MopcKor jina (emrc}iayHa) h j h i  ce j i v o jh c  h j i h  

njinhe yKonaBaJia y cejiHMeHT (eHji;o4)ayHa) h j i h  je npHnajrajia cecnjiHOM 6eiiT0cy. Haj- 
M aibH  npoH enaT j e  6no  H e 3 a B H c a ii o j i  MopcKor jrrra (nJiaiiKTOH).

E o ra T C T B o  M H K po h  M a K p o  c ju io p e  h  c } )ay n e , K a o  h  opraH C K H X  'i e c T tm a  y  cejjH M eH TV  

n p o v 'i a i '. a r r o r ' 6 n o T o n a  o M o ry h H J io  j e  p a 3 H O B p c T a H  H a iiH H  H c x p a H e  n p o v H a B a H e  c jm v rre : 

c y c n e H 3 H B o p n , j ( e n 0 3 H T 0 B 0 p H , x e p 6 r iB o p H , n p e j j a T o p n ,  OM HHBopH.

CajiHHiiTeT je 6ho HopMaJian jep  je  BejiHKH nponenaT  0pHKT0ii;eH03e CTeHOxajiHHCKH. 
CaMO Bpjio MajiH 6poj npeji;cTaBHHKa nojjHocn 6paKHHHy BOjty. Cjioj ca bpctom Carclium eclu- 
le L a m a r c k  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.

T e M tr e p a T y p a  B o jre  j e  6 r u r a  B p jio  BHCOKa (B ep o B aT H O  o k o  25°C) i i  y K a 3 y je  H a T p o n -  

C K O -c y 6 T p o n c K H  K a p a K T e p .

rioKpeTH BOjje cy 6 iijih cHaacHH, a aepau;Hja Bpjio jto6pa.
Tac})OHOMCKOM aHajm30M je  yTBpijeHo jja je cfiayHa y n,ejiHHH nocMaTpaHa Bpjio Jiom e 

caTiyBana. Se3 o63iipa Ha jjocTa bhcok CTenen omTChenocTH, MeIjyTHM, 0priKT0HeH03a y 
HcnHTHBaHoj o6jiacTH je  np e’reaKHO ayTOXTOHa (oc'ipejcKH 6aHaK) h jih  cy6ayTOXTOiia. CaMO 
ce y cjiojy KOHrJiOMepaTa (HpBeHii E p i i j e r ) H a j ia 3 e  o p raH H 3 M ii miHTKe h  rieiiiTo jjy6jbe eojje 
na ce r a  saje/unrna mo>kc oKapaKTepncaTH Kao ayT0XT0H0-aJi0XT0Ha. TpancnopT  h h  y kom 
cjiyHajy H iije  6 h o  jjyr.
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CnacaK iijfei ithcJtokobah hx BpcTa 
List of identified species

HH3HB BpcTe (Name of species) Crveni Brijeg Rt Milena
Foraminifera
Lenticulina inomata (d ’O rb igny ) X
Lenticulina cultrata (M ontfo rt) X
Lenticulina romlata (L am arck) X
Heteropora dutemplei (d ’O rb igny ) X
Cibicides rnexicanus N u ta ll X
Cibicides boueanus (d ’O rb igny ) X
Cibicides lobatulus (W alker & Jaco b ) X
Saracenaria cf. italica D efran ce X
Nodosaria raphanistruin (L inne) X
Marginulina costata B a tsch X
Aimnonia beccari (L in n e ) X
Lutlenia quinque!obata R euss X
Epistomina elegans (đ ’O rb igny) X
Buliinina pym la  d ’O rb igny X
TextuJaria giarneu d ’O rb igny X
Globulina gibba d ’O rbigny X
Guttuiina communis d ’O rb igny X
Astegerinata planorbis (d ’O rb igny ) X
Amphistegina hauerina d ’O rb igny X
Nonion communae d ’O rb igny X
Elphidiuin crispum  (L inne) X
Elphidium iJexosum  d ’ O rb i g n y X
Elphidium adventum  (C ushm an) X
Globigerina bulloides d ’ 0  rb i g n y X
GJobigerinoides saccuJifer (B rady) X
Globigerinoides trilobus (R euss) X
Globigerinoides nepenthes T odd X
Ostracođa
M iocyprideis aff. sannatica (Z a lany i) X
Caiinocythereis carinata (R euss) X
Aurila cruciata m inor U liczny X
Aurila ex. gr. punctata M unster X
Aurila ex. gr. retifonnis M u n ster X
Falunia ex. gr. plicatula (R euss) X
Cytheridea acuminata (B osque t) neapolitana C ollm an X
Gastropoda
Conus voeslauensis H o ern es & A u in g er X
Conus iitf/arcte;yDeshayes X
Conus brochi B ronn X
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Conus ponderosus B ro cch i X
Conus pdagicLis B ro cc h i X
Conus virginalis B ro cch i X
Conus mercati iniocenicus S a c c o X X
Conus mercati dacie S acco X
Conus antiquis L am arck X
Bolnea rugosa L inne X
Clavatula intempta (B rocch i) X
ClavaluJa sophiac H o ern es X
Pireneila picla (D efrance) X
Poiinices redernptus (M ich e llo ti) X X
Polinices cf. olla S e rre s X
Fusus cf. intermedius M ic h e llo ti X X
Mitra concava B e lle rd i X
Mathilda brocchi (S e m p e r ) X
Trigonostoma ampulaccum  B ro cch i X
Ficus canditus (B ro g n ia rt) X
Ficus geometra B o r s o 11 e X
Subuia fuscata (B rocch i) X
J ’crebra acuminata (B o rsone) X
Tunitelia bicaiinata E ic h w a ld X X
Tunitella triearinata B o rso n e X X
TuiriteUa gradata M enke X
Turriteila eronea C ushm an & S ieb e r X
Tuniteila dertonensis subconica (Sacco) X X
i'urritella archirnedes B ronn X X
Turntella tunis E ichvvald X
Ocinebrina sublavata (B as te ro t) X
Natica milepunctata L am arck X
Strombus cf. bonelii B ro g n ia rt X
Mitreila cf. nassoides (G ra te lo u p ) X
Bivalvia
Ostrca digitaiina D ubo is X X
Ostrea gingensis (S c h lo th e im ) X X
Ostrea crassisirna L am arck X X
Ostrea fiinbriata G ra te lo u p X X
Ostrea hunellosa B ro cc h i X X
Ostrea frondosa S erres X
Cardium edule L am arck X X
Cardiurn kunstlcri C o s s 111 a n X
Cardium hians B rocch i X X
Cardium turonicurn M ayer X
Cardium paucicostatum  S ow erby X
Cardita juan etti B a s t e r o t X
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Chlamys latissima nodosiformis S e rre s X X
Chlamys latissima (B rocch i) X X
Chlamys solarium L inne X X
Chlamys cf. elegans A n d rze jo w sk y X
Chlamys scabrella L am arck X
Chlamys cf. bollensis M ayer X
Chlamys scabriscula (M atheron) X
Chlamys malvinae (D ubo is) X
Chlamys multistriata (Poli) X
Chlamys seniensis (L am arck) X
Pecten vigolensis S im io n escu X X
Pccten aduncus E ic h w a lđ X X
Pecten lejthayanus L am arck X
Pecten nikolai V in . X
Pecten besseri A nđrusov X X
Pecten flabellil'ormis (B rocch i) X
Pecten scabrella elongatula S acco X X
Am musium  cristatum  (B ronn) X X
Dosinia lupinus L inne X
Dosinia cf. exoleta L in n e X X
Panopea menarđi D esh ay es X
Pan opea fa ujasi M e n e g h i n i X
Glycimeris pilosus (L inne) X
Glycimeris obtusatus (P artsch ) X
Arca darvinii M ayer X X
Arca fichteli D esh ay es X X
Arca turonica D u jard in X
Venus multilamella (L am arck) X X
Venus plicata G m elin X X
Venus arnidei M en eg h in i X
Venus gallina L am arck X X
Lirna lima L inne X
Pholadomya alpina M atheron X
Lutraiia latisskna D esh ay es X
Lutraria oblonga C hem nitz X X
Pitar italica D e fra n c e X
Pitar cf. islandicoides L am arck X
Paphia vetula B a s te ro t X
Calistra chione L inne X
Anadara cf. diluvii (L am arck) X X
Pvcnodonta cf. cochlear (Poli) X X
Scaphopoda
Dentalium inequale B ronn X X
Dentalium rectum  G m elin X
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Dentalim sexangulum stviadssima S acco X
Dentalium fossile S c h ro e te r X
DentaJium sexangulum  S c h ro e te r X
Eehinoidea
Clypeasterport.ent.osus D esm o u lin s X
Schiza.st.er scUJae D e s o r X
Schizaster hungaricus V a da s z X
Schizaster parkinsoni D e fra n c e X
Schizaster lovisatoi C o 11 e a u X
Schizaster Ulotti La mb ert X
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I IAJIEOHTOJTOPMJA -  PALEONTOLOGIE

PALEOECOLOGIC CHARACTER AND TAPHONOMIC ANALYSIS OF 
MIDDLE MIOCENE FAUNA FROM ULCINJ AREA (MONTENEGRO)

by

Jovanka M itrov ić-P e trov ić* , O iivera S pa jić ’”  and M arina D im ić“’,,‘

A rich fauna of Foraininifera, Ostacođa, 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 Midđle Mio- 
cene deposits of Ulcinj area in shallow vvater on the fiequently oscillating sea floor. Salinity of the envkonment 
\vas nomial, intemiittently refreshed, and the vvater temjDerature very liigli (tropical to subtropical). 'Ilie  energy of 
vvaves was higli and vvater 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 wliich derive from a deeper sea area and can be taken for autochthonous/allochthonous. The 
transport by no means was long.

Key vvords: 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 T ietze (1884), M artelli (1908), Pavlović (1926), Luković and 
Petković (1952), D žodžo-T om ić (1958, 1965), Spajić and M itrović (1979). 
M irković and M irković (1995), etc. All these works cliscuss the age of the rocks and 
the contained fossils, except that of Spajić and M itrović (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, Kamenička 6, Belgrade.

** Lička l.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 Spajić 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 
đescribe 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 subđivision applied to it should be as for the Tethys -  the Serravallian.

The authors are grateful to Saša Mitrović for identification of Foraminifera and to 
Nadežda Gagić 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 Spajić 
and M itrović (1979) from tliis bed are: Ostrea gingensis Schlotheim , O. lamellosa 
Brown. O. digitalina D ubois. We have found tha same species.

-  Sandstones abounding in fauna: Venus plicata G m elin, V. gallina L inne, Pecten 
vigoiensis S im ionescu . P. aduncus E ichw ald , Conus sp.. Turritella sp. (Spajić and 
M itrović . 1979) and now added: Pitar italica D efrance. GIycimeris pilosus L inne. G. 
obtusatus P artsch , Natica milepunctata Lam arck, Pecten besseri A ndrusov. The bed 
also contains ostracods, which are identified mostly only to the genus level. The identifi- 
ed species are Carinocythereis carinata R euss. Aurila cruciata minor U liczn y . Cytheri- 
dae acuminata (Bosquet) neapolitana Collm an (identified by N. Gagić).

-  Fossilless, slightly cemented sandstones.
-  Fine-grained conglomerates abounding in bivalves. gastropods and echinoids. Spajić 

and M itrović (1979) mention from this bed: Venus gallina Lam arck, V. amidea M eneg- 
h ini. Pecten vigoiensis S im ionescu. P. aduncus E ichw ald, Ostrea gingensis Schlot- 
heim . O. digitalina D ubois, Lutraria oblonga C hem nitz, Conus sp., Schizaster scillae 
D esor, Sch. hungaricus V adasz. Sch. parkinsoni D efrance, Sch. desori W right, Sch. 
lovisatoi C otteau . Sch. illoti L am bert, and Clypeaster portentosus D esm oulins. We 
add to the above the species: Pecten besseri A ndrusov, Ostrea crassissima Lam arck, Conus 
mercati clacie S acco , Pycnodonta sp.

This bed is overlain by a thin clay interbed with a mult.itude ol' Cardium edule 
Lam arck forming lumachelles (Pl. 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. Spajić 
and M itrović (1979) identified from this bed: Ostrea gingensis Schlotheim . O. cras- 
sissima Lam arck. Panopea faujasi M eneghin i, Pholadomya alpina M etheron. Natica 
sp.. etc.

-  Sands and sandstone abounding in fauna, barelv shovving the rock. Spajić and 
M itrović (1979) report the species: Cardium paucicostatum Sow erby. C. turonicum 
M ayer. C. hians B rocchi, C. kanstleri Cossm an. Cardita juanetti B astero t. We found 
few more species: Anadora cf. diluvii (Lamarck). Turritelia bicarinata B astero t. Polini- 
ces cf. olla Serres.

-  Grey sands and sandstone with numerous ostreans (mainly O. digitalina Dubois), 
serpulids. etc. Earlier found are: Venus plicata G m elin, V  gallina Lam arck, V. multi- 
lamella Larnarck. V. amidea M eneghini, Turritella tricarinata Brown. T. bicarinata 
E ichw ald, T. archimedis Brown (Spajić and M it.rović, 1979).

-  Solid shales alternating with sands. and abundant fauna: Pecten lejthayanus La- 
m arck. P. vigolensis S im ionescu. P. flabeliformis (Brocchi), Amussium cristatum 
(Broun.) (Spajić and M itrović . 1979).

-  The overlying rocks are limestones (biocalceranite and biocalcirudite) wit.li a mul- 
titude of Lifhothamnium algae and numerous launal fossils. Ostrea is the dominant genus 
represented by species: O. gingensis Schlotheim . O. crassissima Lam arck, O. fimbriata 
G rateloup. then Pecten vigolensis S im ionescu, P. nicolai V in.. P. aduncus Eich- 
w ald. 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. vvith 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 vvithin 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. M ortensen (1951)
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st.at.es 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 t.ypical 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 wat.er. 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 exposeđ on Crveni Brijeg, showing an abundance 
of Ostrea shells bound together without any visible sediment (Pl. II. 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 (M urrey. 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 vvhich cannot come 
in direct contact with sea floor. The food (mostly algae, foraminifers. etc.) is often mixed 
vvith 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 t.o the deposit 
feedefs (M urray. 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, vvhich bears tentacles with eves. has the 
oral aperture vvith 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 rovvs 
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; 
t.hey may select. much bigger victims than themselves. Polinices duplicates attacks shell 
Ensis ensis but does not. leave the typical rounđ drilling trace.The order of attack is the 
following. Polinices attacks a shell vvithin 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 E ichw ald , near the penultimate coil suture. It. must be the doing of gastropods 
predators (Natica, Polinices, Conuš) 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 M urray, 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 T atashv ili et a l.. 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: F reneix and C arbonel, 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 (M itrov ić-P etrov ić ,
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1966. 1969, 1984). Schizastei is a wiđespread 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 (K oehler, 1924) in the Mediterranean. 
The depth range of Schizaster is from 9 m to 100 m, according to T ortonese (1949). 
Cottreau (1913) states a large bathymetric distribution of Schizaster, both neretic and 
bathyal zones. It follows from the above st.at.ed 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 vvater 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 M oussa and D em arcq 
(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 at. tliat. tirne (M itro v ić -P e tro v ić , 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 đemand agitated 
sea for the survival. Geker et. al. (1962) state that Palaeogene species of Panopea lived 
in the zone of strong water impact.. The echinoid genus Clypeaster of the Miđdle 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 (Pl. IV, Fig. 1: 
Pl. VII. Fig. 9; Pl. VIII, Fig. 2).
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2. Few specimens have well preserved omamention. Shells are more or less wom off 
(Pl. V. Fig. 2, Pl. VI, Figs. 3, 4).

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

4. High percent of broken skeletons and fragments (Pl. IV, 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 Lam arck (Pl. III, 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.

At. the base of Crveni Brijeg section, and Ost.rean bed is composed only of Ostrea 
skeletons. varisized, vvell bound together, almost indistincive (Pl. II, Fig. 1). The envi- 
ronment of these shallow-water organisms vvas much agitated and did not permit deposi- 
tion of loose material. The sea floor vvas rocky, consequently inhabited only by burrovving 
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, vvith- 
out. any sign of orientation. The basal ostrean bed is a reliable eviden.ee of t.he autoch- 
thony.

Fossil fauna colleeted from sandstone overlying the ostrean bed is represented bv a 
variet.y of gastropod anđ 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 D efrance (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 W right. Its 
right aboral face is dislodged upvvard compared to the left face (Pl. VIII, Fig. 3). Cly- 
peaster is represented by a single species, Ciypeaster portentosus D esm oulins, vvhich 
has large massive skeleton (17.5 cm long, 15 cm vvide, 8.5 cm high). The surface layer 
of the test is fairly well preserved, shovving tubereulation and granulation. A specimen of 
this species has the upper prominent. part of aboral face eomplet.ely eroded. Another 
specimen shovvs numerous cracks of different. directions and lengths, vvidths 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 T ortonese, 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 ostracođs. 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 E ichw ald) (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. IV. 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 follovv grey sands and sandstones with a numerosity of Serpulida tubes and 
ostreans. Sepulid tubes are disarrangeđ 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 (Pl. III. 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 vvaves 
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 shallovv 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 
Lam arck 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 somevvhal deeper water, which can be characterized as autochthonous/allochthonous. 
The transport was nof long by any means.
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TABJIA I PLATE

C ji. (Fig.) 1. npo(J)H.n HpBeHH Bpajer (Crveni Brijeg section).
1. O cT p ejcK H  6aH aK  (Ostrean bed);
2. necKOBH h neum apH  (Sand and sandstone);
3. CiTTH03pHH KOHTJiOMepaTH (Finegrained conglomerate);
4. IJpocnojaK  r.nHHa ca Cnrdiurn edule Lam arck 
(Intercalated clay with Cai'dium edule Lam arck

C ji. (Fig.) 2. IIpotjjHJi pT MHJieHa. .Heno jttobhbo cMeitHBafbe pa3JiH-
>ihthx' Bpcra cejiHMeHaTa (Milena promontory section. 
Conspicuous succession of varied sediments).

TAB.JIA II PLATE

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

Cn. (Fig.) 2, IJpBeHH Bpnjer. ,)5eTa.Tb KOHTJioMepaTmHor aioja ca (|>a- 
ynoM (Crveni Brijeg. Detail of conglomerate bed 
with fauna).

TA I j .HA III PLATE

Cji. (Fig.) 1. UpBeiiH B pnjer. JIyMaKe.na H3rpal;ena o^ Cm-diurn
edule Lam arck (Crveni Brijeg. Lumachelle of 
Cardium edule L a m a r c k ).

C j i. (Fig.) 2. P t  Mnjiena. ,E(eTa.ib Kpe'ti-baqKor cjioja ca oSnjbeM  a.n-
re Litothamnium n  S po jtioM  4) a yuoM  (Milena pro- 
montory. Detail of limestone bed abounding in 
lithothamnion algae and fauna).
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Gn. (Fig.) 1.

C ji . (Fig.) 2. 
C a . (Fig.) 3. 
C ji. (Fig.) 4. 
C ji. (Fig.) 5.

C ji . (Fig.) 6. 

Oi. (Fig.) 7.

C ji. (Fig.) 8.

Cji. (Fig.) 1 
C ji. (Fig.) 2 

C ji. (Fig.) 3 

C ji. (Fig.) 4 

Cji.(Fig.)5 
Cji. (Fig.) 6 
C j i . (Fig.) 7 
Cji. (Fig.) 8

C ji. (Fig.) 1 
C.n. (Fig.) 2 

C ji . (Fig.) 3 

C ji . (Fig.) 4 
C.n. (Fig.) 5 
C ji . (Fig.) 6 
C ji. (Fig.) 7 
C ji . (Fig.) 8

TABJIA IV PLATE

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).
Venus gallina L am arck , x 2.
Dosinia lupinus L in n e , x 0,50 
Panopea faujasi M eneghin i, Ka.nyn (mould),x0,50. 
Tumtella bicannata E ichw ald  ca đnannKOM noBpefiOM 
y Bmy nep4)opaqiije (TuniteUa bicarinata Eichevvald 
shovving a biodc damage (peiforation)). X2.

Pitar cf. islandicoides L a m a r c k , x 1.
JIyM aKejia H 3rpa l)ena  on Seipulida (Lumachelle made 
up o f  Serpulida), X 1.

Ostrea lanieilosaB rocch i, x0,50.

TAB.HA V PLATE

Ostrea gingensis (Schlotheim ),x0,50.
Pecten aduncus E ichwald,x0,50.
Ostrea iimbriata G rate loup , x 0,50.
Arca fichteii D e s h a y e s , x 1.
Dentalium inaquale B ronn, x 1.

Venus arnidei M e n eg h in i,x l.
Venus m ultilamoJla (L a m a r c k ), x 1.
Lutraria obionga C h e m n itz ,x l.

TAEJIA VI PLATE

Amussium cristatum (Bronn),x0,50.
Pecten vigolensis S im ionescu , x 0,50.
Pecten aduncus E ic h w a ld ,x l.
Glycimeris piiosus (L inne), x 1.
Turritella bicarinata Eichvvald, x 0,50.
Turritella tricarinata Borsone,x0,50 
Ficus canditus (B ro g n ia r t) ,x 0,50.
Poiinices redemptus (M ichello ti), x 0,50.
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C.ti. (Fig.) 1. 
C.n. (Fig.) 2. 
Oi. (Fig.) 3. 
C j i . (Fig.) 4. 
C.tt. (Fig.) 5. 
Cn. (Fig.) 6. 
C j i . (Fig. I 7 .7 a . 

C.n. (Fig.) 8. 

C j i . (Fig. ) 9.

C.'i. (Fig.) 1.
C.n. (Fig.) 2.
C.n. (Fig.) 3.
C j i , (Fig.) 4.

C.n. (Fig.) 5. 5a. 
Cn. (Fig.) 6.

TABJIA VII PLATE

Pholadonija alpina M atheron ,x 0.50.
Fusus cf. intevmedius M ichello ti. x 1.
Cardium cf. hians B rocchi. x 1.
Paphia veiuta B aste ro t. x 0.50.
Arca darvinii M aycr.x  1.
Pecten scabrclla elegantula S a c c o . x 1,
Cla vatuia interupta (B r o c c h i ). x 3.
Mitra concava B e lla rd i.x 3 .
Conus antiqus L a m a r c k , x 1.

TABJIA VIII PLATE

Ciypeaster portentosus D csrnoulins. x 0.50 
Conus voeslanensis H oernes & A u inger.x l. 
Schizaster desori W rig h t. x 1,
Schizaster parkinsoni D e f r a n c e , x 1. 
Trigonostoma ampulaccum B rocchi. x2.
Conus ponderosus B ro c c h i.x l.



TAB.HA I PLATE



TAB.HA II PLATE



TAB.1A III PLATE



TAEJIA IV PLATE



TAE.1A V PLATE



TAEJIA VI PLATE



TAEJIA VII PLATE



TAEJIA VIII PLATE


