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yA K  56.574.6:552.1:549.08(497.11-11) O p iir 'H H a jiH H  H a y 'iH H  paji

nAJlEOEKOJIOIUKE H MHHEPAJIOIUKE METOflE 
nPH  PEKOHCTPyKUHJH )KHBOTHHX yCJIOBA y  

IiAflEHCKOM BEKy TOJiynUA (HCTOMHA CPBHJA)
Ofl

ro p ^ a H e  JoBaHOBHh* h 3 o p n i;e  T o m hH*

IloKvmaj peKoncTpyKUHje * hbotiihx yenoBa ynopeaHHM KopHuihefteM najieoeKOjrouiKe h MHHepajioiiiKe 
MeTojie H3Bpuieiije Ha ceflHMeHTHMa 6aflencKe crapocTH y Fo.nynuy.
K.bVMHe pcin FoJiyC>aH. 6aneH. naJieoeKOJiornja, TatjjOHOMHja, rpaHyjioMeTpnjcKa aHa.UH3a

y e o a

y pajtv je npHKa3aH npocJ)HJi 6aneHCKiix ce;jHMe[ia'ia, ko/( c'ra/inona y Fojiyimy, h 
H iBpmeHa je najieoeicojiomKa n TafJjoiioMCKa anajiH3a cf>ayue caKVHJbciie H3 naBe/ieHiix 
cejiHMeHaTa. Ynopejio ca HaBej^eiioM aHaji03OM ypal)eHa je h MHHepajiomKa (rpaHyjio- 
Me ipiijcKa) anajiH3a 3a cJjochjiohochc cnojeBe (1, 2, 3, 4). Ha 0CH0By pe3yjiTaTa Kojn cy 
jjoGnjeHH HiBeneini cy 3aKJbyHu,H o MHiiepajmoM cacTaBy, na'iimv h jjv>kiiiiii TpaHcnop- 
ra, Kao n o nopeKJiy MaTepnjajia. 3 a  cjiojeBe y KojHMa HHje Hai)en rfjociuiHH Marepnjaji 
(cjiojeBH 5 ii 6) iinje paljeHa MHiiepaJioiuKa aHajiH3a. MaTepnjaji ce HyBa y jienoy FIpH- 
pojin,a'iKor My3eja y Beorpajiy.

i i p i :i i e ;i p a h h j h x  i k i i ’A /k h h a h . a

BajiencKa cj>ayna O K O jiim e  l 'o j iv u ija  6 iiJia  je  n p e jiM e T  iiC T p a jK H B a ita  B H m e a y T o p a . 

H e J iO K v n n a  n p o y ia B a it> a  u p e jic Ta B Jh e n a  c y  yrjia B H O M  caM O ciin cK O B H M a 6 p o jH e  h  p a sH O - 
B p cn e  cljayne.

llpBe iiojiaTKe o 6a/icHCKoj c|)ayiin rojiynna Hajia3iiMO y pajioBHMa X a jia b a 'ia  
(1887) ii >KyjoBiiha (1893) (0 3  MHKHHHHha, 1932). IlaB JioB iih (1903, 1922) H3 jiokb- 
JiHTerra BojHJioBO h MejiOBe o6jaBJi,yje nperjieji BeoMa pa3HOBpcne cfiavne (6iiBajiBHje, 
racTponojie, CKacJionojje, exHHHjie, airro3oe, 3y6e pnfia).

M  H k  ii n ' ih  h ( 19 3 2 )  o n n c y je  6 ajtencK e ce jiH M e H Te  O K O jiim e  F o jiv im a . I lo p e ji c n u c - 

Ka c a K y iijb c iie  h  o jip c t)e n e  cfjavne h s h o c h  jiBa n p o cjjiu ia  (npocfiH Ji y  Cjiaj(HiiniiMa h  n p o -

* npnpojjiba'iKM My3ej, fberomeBa 51, Beorpan.



cfjiui na nv'i'V 3a B apin). C n a jn h  (1974) jiajc c'rpa’inrpafjicKH npiiKa3 MiioucHa Bpami- 
^eBa ca Ta6ejiapHHM nperJie^oM pacnpocTpaH>eita 6ajieHCKe 4>ayne. M3j(Baja TpH npo- 
cĵ HJia (>Kvto Bpno-ycnyrr I, ycnyr II, npocfiHJi Ha JieBoj cTpaHH TyMaHCKe peKe y Bojn- 
jioBy). M H T poB H h-rieT poB H h h Anl)ejiKOBHh (1988) H3Hoce onniTe najieoeKO- 
JioniKe KapaKTepHCTHKe f)aj|eiiCKiix cejjHMciia'ra 6paiiii'ieBCKor 3ajiHBa. OjjJiHKe cejiHMe- 
narra h ct)ayne, npeMa ayTopiiMa, yKa3yjy na njiHTKy bojjv, BHCOKy TeMnepa'iypy h Hop- 
MaJiaH cajiHHHTeT.

E peM iija  h IlaBJioBHh (1988) H3Hoce caMO onuiTe KapaKTepncTHKe 6paHHHeB- 
cKor 3aJiHBa BeJiHKOMopaBCKor 6acena. IIpeMa ayTopHMa, cejiiiMen'rannja y sanajuioM 
jiejiy oBor 6acena orno 'iejia je joui y jjoibeM 6aj(eHy h ojjBiijajia ce ynopeflo ca cnvni- 
TaiheM MopcKor juia, jiok je hctohhh jjeo noKpHBeH bojiom TeK y ropn»eM 6ajieiiy (3011a 
ca Ammonia bcccari 11 Elphidium crispum). JoB anoB H h (1992) jiaje najieoeKOJiomKy 11 
Ta(|)onoMCKy anaJiH3y cJjocnjioHociior cjioja 113 6ajiencKiix cejiHMciia'ia >Kyrror Bpera 
koji roJiynua H3 H ctohhc Cp6nje.

rE O J io u iK H  n p o ® H .n  k o , i  c t a /i h o h a  y  i o . i i y i m y

Hpocjiiui iiojj iia3HBOM " MejioBe" najia3H ce nopejj caMor ct)yj|6ajicKor Hrpajinurra 
y Fojiyimy. FpatjeBHHCKHM paflOBHMa OBaj npocjMJi je y TOKy 1992. rojuine JiejniMii'ino 
'iapvuieii. Ha yj(aJhenocrrn 20 m oji H,era, riopeji caMor ny'ra B eorpafl-Fojiv^an, or- 
KpiiBeii je Mau.ii npocjuui ( c j i . 1 ) .

S J

Cji. 1. Ilpo(J)nji fia;iencKHX ceuHMenaTa koji craimoHa y Fojivmiv. 1. rjiHHe, 2. necKOBH (mccthmh'iho jihmohhth- 
cami). 3 . CHTiio'ipnn 6jieflo>KyTH necKOBH. 4 . jihmOHHTHcaHH necKOBH h  neu m a p n .  5 . KonrjioMepa r. 6 . Kisap- 
T a p H H C e H H M e H T H

Fi{>. 1. Prolile of Badenian sediments at ttie plaving field at Golubac. 1. clays, 2. sands (paitlv liiuonitic), 3. fiue- 
-graiued pale yellow satids, 4. liiuonitic sands and sandstones, 5. conglomerate, 6. Quatemaiy sediments

Ijpotfjiiji iio'iiiihc cjiojeM necKOBHTHX rjiim a ca jiofipo o'iyBanoM cjiavnoM MOjiycaKa, 
cjiopaMiiiiiicjiepa n oc'ipaKojia Clithon pictus (F e ru ssac ) (50 npiiMepaKa), Miltha (Mega\i- 
nus) incrassata (D ub). (3 npiiMepKa), Nassa schonii (H oernes et A u in g er) (5 npiiMepa- 
Ka), Potamidcs sp. (60 npiiMepaKa), Cerithiopsis sp. (8 npiiMepaKa), Hydrobia sp. (2 npiiMcp- 
K a), A m m onia  ex gr. bcccarii L i n n c .  K csto lcb cris g laberescense  ( R e u s s )  (2 n p iiM c p K a ) , 

Bythocypris ? sp. (3 iipHMepKa), Loxoconcha sp. (1 npriMepaK), Hemyciprideis dacica (1 npiiMepak)



O io j 2 (cji. 1) [ipe/icTanJbcn je necKOBHMa ciiBe 6oje, Majio JiHMOHHTHcamiM ca pe r- 
kom (|)ayiioM MOJiycaKa: M iltha  sp. (1 npiiMepaK), Potam ides bidentatus (D e fra n c e )  (2 
upiiMepKa), Clithon p ictu s (F e ru s s a c )  (1 npiiMepaK), Nassa schonii (H o e rn e s )  (2 npn- 
MepKa), Potam ides sp. (10 iipiiMepaKa). ([)ayna je iipeTe>Kiio flo6po o'iyBana H3y3eB npn- 
MepaKa BpcTe Potam ides bidentatus (D e fra n c e ) .

Cjioj 3 je  H3rpa^eH oji CHTH03pHHX necKOBa 6jieflo»cyTe 6oje ca 6p0)H0M <t>ayHOM 
MOJiycaKa n cf)opaMHHHr})epa: A nom ia costata B ro c c . (2 ,no6po onvBana npiiMepKa), Os- 
traea digitalina du B o is  (3 jfofipo o'ivisana npiiMepKa), Ostraea sp. (6 jiofipo o'iyBaimx 
npiiMepaKa), Pecten (F labellipecten) besseri A n d rz e jo w s k i (4 jio6po o 'iyi’»aiia iipiiMep- 
Ka), M iltha (M egaxinus) incrassata (du B o is )  (3 /leJiiiMH'iHO oniTeheHa npiiMepKa), 
G lycim eris p ilo sus  L in n e  (j(Ba oiiiTeheHa npiiMepKa), G lycim eris obtusatus (P a r ts c h i)  (2 
j(o6po oHVBana npHMepKa), Corbula (Variocorbula) carinata D u ja rd in i  (11 jio6po o'iy- 
BaHiix h 3 Majio on rrehena  iipiiMepKa), A lo id is gibba  (O liv i)  (16 jio6po o'ivnaim x npH- 
MepaKa), Cardium  sp. (4 jiejiiiMii'ino oniTehena npiiMepKa), Anadara d ilu vii L a m a rc k  
(11 jio6po 0MyBannx npHMepaKa h 4 j(ejinMii'ino oniTehena npiiMepKa), Nuculana (Sa- 
cella) fragilis (C h e m n itz i)  (1 jioopo oTiyBaH npiiMepaK), N ucula (N ucula) nitidosa  W in- 
n ck v v o rth  (1 jiejinmii'iiio ouiTehen npHMepaK), A rcopsis (A rcopsis) lactea (L in n e ) (2 
j(()6po o'iyBana npHMepKa), Conus fuscocingulatus B ro n g  (1 jio6po o'ivisan npnMepaK), 
O xystele patula orientalis C o s s m a n n  et P e y ro t (4 j(o6po o'ivBana npHMepKa), Narona 
(Calcarata) calcarata (B ro c c h i)  (1 ourreheH  npiiMepaK) A ncilla  glandiform is L a m a rc k  
(3 j^o6po o'iviiaiia n 3 ouiTeheHa npHMepKa), Turitella erronea C o ssm a n n  (10 jio6po 
o'iVBaHHx npHMepaKa), a oji c^opaMHiiiicfiepa Am m onia  ex gr. beccarii L in n e .

Cjioj 4 je npejic raBJi.en jiiiMOHHTHcaHHM necKOBHMa h neiii'iapiiMa >KyTOMpKe 6oje 
ca peTKHM (jiparMcnTiiMa MOjiycaKa (iinjieTepMi[Ha6ji).

Cjioj 5 je  K3rpal)en ojj KonrjioMepaTa Tinja Bejiii'iHiia BajiyTaKa hshoch h jio 10 cm. 
O ochjihh MaTepnjaji Hiije Haijen.

143Hafl KOHTJiOMepa'ra jie>Ke KBapTapHH cej^iiMCHTH (cjioj 6). YKyima j[c6jbmia 
6ajtencKHX cejtiiMeHaTa, Ha obom npoc})HJiy, h3hoch oko 2 m.

IIA.IIEOEKO.IIOIHKA H TAOOHOMCKA AIIAJIM3A

rion rro  ce nojejiHiiH cjiojeBii Ha obom npocjiHJiv pa3JiHKyjy KaKO no CBojiiM jiiitojioiu- 
khm KapaKTepHCTHKaMa, TaKO h no ojiJiiiKaMa r[)ayne Koja je  y H>HMa caKviui.eHa, najieoeKo- 
Jiounca h TacfionoMCKa anajiH3a 6nhe pa iMa'ipane iiojejniiia'iiio 3a CBaKH cjioj.

3 a  cf)ocnj[onociic cjiojeBe (1,2, 3, 4) ypal)eHa je h rpanyjioMeTpHjcKa aHaJiii3a Ha 0CH0By 
Koje cv VTBpheim: npoueHTyajiiio v'ieiirhe iiojejimiiix cjjpaKiuija (necaK, npax h rjum a), cpeji- 
n»a BCJiH'imia 3pHa, KoecjiHHiijeHT copiTipanocTH h KoerfiHiiHjeHT acHMeipn'mocni.

HajieoeKOJiouiKe u ra(|>oiioMCKe ojjjihkc (})ayne

Cjioj 1. no cbom CHCTeMaTCKOM cacTaBy t})ayna H3 oboi' cjioja iipimajia noTKJiacaMa
4)opaMHHHcj)epa (A m m onia) h ocrpaKojia (X esto leberis, B ythocypn's, Loxoconcha. H em i- 
cyprideš) h KJiacaMa 6iiBajiBHa (M iltha) h racTponojja (N assa , Chlithon. Potam ides, Ceri- 
thiopsis. Hydrobia).



y  ojjuocv Ha nojuiorv Kojv HacTan>yje, cfiavna iipmiajia npeTe>KHo eiiiic|iayHH h to 
iiai iuihom 6eHTocy, Ma/ia ce hckh iipc/icrraniiiinii XH/ipo6Hja Mory 3apHBaTH y no/rjiorv h 

/lo 1 cm.

llpeM a HcxpaHH Haj3acTynJbeHHjn cy xep6HBopn ( Cerithium. Potamides, Hydrobia), 
33THM c|)iui rparopn (Miltha) h KapHHBope (Nassa).

IlpeMa ochobhhm (f)aKTopnMa >KHBOTiie cpc/(ime (TeM nepaTypa, caJiHHHTe r, /iy6n- 
Ha, noKpeTii iw)jie) HejioKynaH c(x)ciijiiih MaTepnjaJi yKa3yje na njiHTKy h pejiaTHBHO 
MiipHy cpciiim v ca npoMeHJbHBHM cajiimiiTCTOM n TeMnepaTypoM.

HaJia3aK cf)ayne Koja iio/ihoch K0Jie6aH>e cajiHHirreTa h TeM nepaType 3a BpeMe 
HacTaiiKa cjioja 1, MO>Ke yKa3aTH na nocT ojaite  MaH>e peKe Koja ce Ha obom Mecry 
yjiHBajia y 6a/ieHCK0 Mope.

O io j  1 ce Mo>Ke cBpcTarn y BeoMa cjiocnjioiiocne. Ha noBpimiHH o/i caMo 1/2 m 2 
caKViiJbeno je npeKO CTOTHHy npiiMepaKa. O ayna je /io6po o'iyBaiia. 3 a n a > K e H a  cy caMO 
Mama oiHTchcn.a M cxam i'iKor KapaKTepa (iicTpBeHOCT HH>Ker CTeneiia). OmTehene cy 
caMO 6o/iJbe h rpaHyjie neKOJiiiKO nepirra. IlpejioM H Kojn nocToje HacTajiH cy yrjiaBHOM 

nocjie cjiocnJiH'iaimje. nojc/im in iipiiMepnn BeoMa iie>Kmix Jbymrrypa BpcTe Miltha (Me- 
gaxinus) inkrassata D e sh a y e s i naljemi cy cacTaBJbeHHX KanaKa ca /io6po o iiyBamiM 
6paBHHM anapaTOM. I Inje iipiiMeheno cop'iiipaibe h h th  6iijio KaKBa opjeHTannja Ma're- 
pnjajia Kojh 6ii Morjin yKa3aTH na iberoB jiv>kii rpaHcnopT. rpaHyjioMeTpHjcKa anajnoa 
H3 0B0r cjioja, TaKotje yKa3yje na Bpjio Jiom y cop'rapanocT Ma'repnjajia (Koec|mnnjenT 

COpTIipaHOCTH So=2,18 H KOCfflimnjeHT aCIIMeTpiIMIIOCTH Sk=0,61).
C;i«j 2. OayHa oBor cjioja no cbom cHCTeMaTCKOM h eKcuiomKOM cacTaBV cjui'm a je 

cfiavmi 113 cjioja 1, ajiH je jioc'ra om'reheHa. (Jjijihkc cfiavne yKa3yjy n jiajhc Ha noc'rojaibe 
peKe na obom Mec'i’v 3a BpeMe HacTaHKa cjioja 2. M eI)yTiiM , om Teheita  Koja cv 3a- 
iiasceiia Mory v iivth th  na 3aKJby'iaK jja je MaTepnjaji npeTpneo Kpahn TpaHcnopT. M o rv  
ce H'ijiBojirrH jtBe rpyne oniTeheiba: a) ncrpBenocT (epo3Hja Jbyirrrype) -  ripBH c'reneH 

ncTpBeHocTH i’jje je j[oniJio jio HC'ipBeHOCTH rpanyjia koji HeKHX npiiMepaKa Bpcre Pota- 
mides bidentatus D e fr a n c e , Potamides sp. 6) npejioMH -  aneKCH h rpoTJia HeKiix npn- 
MepaKa racTponojia cy jiejiiiMii'inc) omTehemi, a koji pojia Miltha sp. ca'iyp.an je eaMo 
jieo KaiiKa. CiiTHHje cjiopMe ca Hem'ro jie6jboM ji.vm rvpoM  cy yi JiaBHOM jio6po o'ivnaiic 

(Nassa schonii (H o ern es). Clithon pictus (F eru ssac)).
AHajiii3a cejmMeiiaTa H3 OBor cjioja je noKa3ajia ji()6py cop'rapaHocT MaTepnjajia. 

KoecfniimjeiiT copTHpaHocTH So=l,73 a Koccfiiinnjcirr aciiMeTpii'moc'rii Sk=0,61, nrro 
ojiroBapa 'ipancnop'i'v Marrepiijajia yimc}50pMH0M cycneH3iijoM (P a sseg a , 1964).

Grioj 3. IIpeM a CHCTeMaTCKOM caci'aBy, cjrayHa Koja je iial^eHa y obom cjiojv mo>kc 

ce cBpcTaTH v Tpn rpyne: a) Bivalvia: Anomia, Ostraea. Pecten. Miltha, Glycimcris, Cor- 
buia. AJoidis. Cardium. Anadara, Nuculana, Arcopsis,; 6) Gastropoda: Turritella, Conus. 
Oxystele. Narona. Ancilhr, u;) Foraminifera: Borelis. Ammonia.

IIpeMa JiiiTepaTvpmiM iiojianiiM a na obom  m cctv  3a6ejie>KeHH cy  h  Hajiacn,n Kopajia 
n ajKyJia (MHKHHHHh,  1932). n p eM a  iiojijio3ii Kojy HacTaH>yjy c})ayiia je rpyim caH a y :

а) eimcf)ayHy
б) BaiHJiHH 6eHrroc (Behima 6iiBajiBHja, racTpoiiojrn, neKH cfiopaMimnrfiepii)

U) ceciiJiHii 6eH’roc ( Ostraea, Anomia, Kopajm)
;i) cii!iocf)ayiia (HeKe Bpcrre Natica h Anadara)
e) [icktoh (HeKH neKTenn, ajKyjie)



FIpeMa na’iHHV Hcxpane iiaj'3ac'iyi[jben[ijn cy cfiiurrparrt)pn (BehnHa niKOJbaKa). 
Bpojiin cy i'ai«)()e h npeflCTaBHHHH jicrp irinnopa ( T urritella) Kao h KapHHBope ( C onus, 
N assa , P olin ices).

y  ojiiiocv Ha cajiHHHTeT cjiavna je  npc'ioK iio iipcjic 'raiiJbena CTeHoxaJiHHCKiiM op- 
raiiH3MHMa ( C onus, A nadara , Tum'teJJa). OcTau,n ajKyjia h Kopajia, TaKoi)e, noTBpt)yjy jja 
cajiHHHTeT iioji,e o flroB apa cajiHHHTeTy HopMajiHor Mopa (3 0 -4 0  %o). npejiCTaBHHiiii 
6pojiinx  opraHH3aMa Kojn >KHBe y TonjiHM BOjiaMa Kao lu to  cy m ckviiihh ( C onus. 7 urri- 
tella . P o lin ices, G lycim eris) Kao h  KOJioHiijaJiHii KopajiH yKa3yjy Jia je  TeM neparrypa Bojje 
3a BpeMe HacTaHKa 0B0r cjioja ojiroBapajia TeMnepaTypH TponcKiix ho cymponcKHX Mopa 
(i?eha oji 20 °C). I II to  ce rii'ie jivfiimc MopcKe bojic M o*e ce saKJbVHii'ni i(a cy y iboj yr- 
jiaBHOM >i<HBeJiH o6jihu(h Kojn HacTaH.yjy KaKO njiHTKe TaKO h j(v6jbe f.ojic (o;i 1 0 -1 0 0  m )  

(Anadara. C onus, P o lyn ices , Turritella, N uculana). I Iopej( ii.hx koHCTarobah a je  n 6pojiia 
cjiavna neKTeHa, o c rp e ja  Kojn cy CTaH0BHHii,H h jih tk h x  Bojia, n a  ce MO>Ke H3BecTH 3aKJby- 
uaK j|a jry6ni(a Bojje iinje npejia3HJia 4 0 -5 0  m . EpojHa h pa3HOBpcna cjiavna raKohe 
rOBOpH H o  BeOM a nOBOJbHOM XHflpOJ(HHaMH’IKOM II raCHOM pe>KHMy, 3 a  HHjH OIlCTaHaK j e  

n o rr p e 6 H a  B o jja  c a  j jo c T a  K iic e o H iiK a .
I paiiVJioMe ipiijcKa aHajiH3a cejiHMcna'ra H3 cjioja 3 y K a 3 y je  Ha Bpjio cjia6y co p n ip a- 

h o c t  MaTepnjajia. K o e c jn in i i je i i  r  co p n ip aH o cn i h3hoch S o = 2 ,0 ,  a  KoerjiinuiieiiT ac H M e T p ii 'i-  

h o c t h  S k = 0 ,6 4  u ito  ' . i i a 'in  j i a  je  M o r a o  / (o h ii  r(o caM O  M a j io r  i p a H c n o p T a  MaTepnjajia.
U p o y 'i a B a i b e  o j j ju iK a  cjiavne h  c e /iH M C iia T a  je  noK a3ajio ;ia je  HciiHTHBaiia opHKTO- 

i(eno3a ayToxTOHor K apaK repa.
C.ioj 4. Oji c j io c i i J in o r  M aTepnjajia y cjiojy 4 naljeiiii cy caMO c j ip a r M e n 'r i i  M O jiy c aK a  

K o je  H ii je  6 h jio  M oryhe iijiein'iic|)iiKOBaTii. O iirrc h e rb a  ce M ory CBpcTaTH y:
а )  c j ip a i  M e i iT a p i io c 'r  (H 3 Ji0 M Jb eH 0 C T  jb y u iT y p m i ,a )

б )  H CTpBeH O CT ( e p o s n j a  n p e j ix o j ( i i o  n o jio M Jb eH H X  J b y i r r i y p im a )

rpaiiy jioM eipH jcK a aHajiH3a cej^HMeHaTa je  noK a3ajia jja je  M a T e p n ja J i  B p jio  flo6po 
copT iipaii, r j . j ( o u iJ io  j e  j io  i b e r o B o r  j[y>K ei' r p a H c n o p T a .

K occ|)iiniijeiiT  co p T H p aH O C T H  S o = l,2 7 , a  K o c c ( )n n H je r i 'r  acH M eTpH H H O C TH  Sk=0,88.
CTeneir h  B p c r a  o u iT e h e H O C T H  cj)OCHJimrx o c T a T a K a  K a o  h  aHaJiH3a cejiHMenaTa yKa- 

3yjy fla je  j(ouuio  j(y>Ker T p a H c n o p T a  M a T e p n ja j i a .

I paiiv.ioMeTpnjcKa ana.nna

C jioj I. ripeM a rpanyjioM eTpnjcKoj aHajiH3ii cjioj 1 H srp a^ en  je  oj( 11,05 % cj^paK- 
UHje ca b c j ih h h h o m  3pna BehoM oj( 0,1 m m  n  31,15 %  cjipaKiiiHje c a  b c j ih ^ h h o m  3pHa H3- 

Mehy 0 ,1 -0 ,0 6  m m , i i i t o  o j j r o B a p a  cj)paKi(HjH necKa ca yKynHHM yHemheM  oj( 42,21 % . 

O p a K U ,n ja  n p a x a  ti h h h  45,72 %  a cjipaKiuija r j iH H e  y n e c T B y je  c a  12,06 %  M a 'r e p n ja j ia .  H a 
0CH0By 3 a c T y n jb e H o c T H  KOMnoHeHaTa n e c K a ,  n p ax a  h  rJiHHe cjioj 1 o j i r o n a p a  i j i h h o b i i - 

T O -n ecK O B H T O M  n p a x y  ( K o n ta ,  1969).
IlpeMa KpHBH ipaHyjioM eTpiijcKe anaJiH3e (cji. 2) cpej(H>a BeJiii'iHiia 3pHa h3hoch 

0,050 rnm, Koecj3Hi(HjeHT copTHpaHocni So=2,18 a Koccj^nuHjeirr aciiMC'ipii'iHocTH Sk=0,61. 
Ha o c n o B y  obhx KoecjiiiniijeiiaTa MO>Ke ce saKJi.v'iiriTi j(a je  C0pTHpaH0CT Ma'repnjajia Bpjio 
Jiouia (M iillc r, 1964), iu to  noKa3yje j(a je  j(y>KHHa TpaHcnopTa M aTepnjaJia 6iiJia K p aT K a  

a acHMeTpHHHOCT je  na c 'ipam i KpyiiHHjHX 3pHa y ojiiiocv Ha cpej(iby bcjiii'ihhv 'ipna, Tj. 
y y3opKy npeoB Jiahyjy KpynHiija 3pna oj( 0,05 m m .
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ripeMa MHKpocKcmcKOM npoyiiaBan>y MHHepajioniKa aHajiH3a (Ta6ejia 2) noKa3ajia je jia 
cy Haj3acTynjbemijH Miincpajiii: Knapn 61,60 %, cj)ejijicnarr 19,55 %, KaojiHHjrr 11,92 %, 
MOHlMOpHOHHT 2,11 %, MyCKOBHT 1,10 %, XJIOpHT 1,03 %, JIHMOHHT 0,78 % H aKU;eCOpHH 
MHHepajm 0,60 %. Oji aKnecopiinx MiraepaJia jaBJbajy ce xopiiG)j[CHjia, u;HpKOH, crjieu, rpaHaT, 
noHeKH Me'iajiH'iiiii MHHepan.

TaSeJia 1. FpaHyjioMeTpHjcKe aHaJiH3e cjiojeBa 1 ,2 , 3 h 4 (y %).
Table 1. Granulometric analyses of the layers 1, 2, 3 and 4 (in %).

BejiHiHHa (JipaKiinje (mm) 
Fraction value (mm)

cjioj 1 
layer 1

cjioj 2 
layer 2

cjioj 3 
layer 3

cjioj 4 
layer 4

+0,1 11,05 41,56 8,55 76.41
0,1-0,06 31,15 28,27 34,75 8,71

0,06-0,005 45,72 24,08 47,59 1128
-0,005 12,06 6,25 9,09 3,58

TaGejia 2. MHHepajiomKa aHajiH3a cjiojeBa 1 h 2.
Table 2. Mineralogical analysis of the layers 1 and 2.

MHiiepaJiHH cacTaB 
(M ineral composition)

necaK
(sand)

4221%

ripax
(silt)
45,72

rjiHHa
(day)
12.06

cjioj 1 
(laver 1) 
99,85%

necaK
(sand)
69,83

npax
(silt)
24,08

iJiHHa
(clay)
628

cJloj 2 
(laver 2) 

99.99
KBapLi (qyuartz) 33.93 27.43 024 61,60 62,84 16.85 0.62 80.31
(JiejijjcnaT (feldspar) 6.75 13.80 / 20.55 3,98 4.79 / 8.77
MycKOBHT (muscovite) 0,50 0,36 0.24 1.10 1,04 028 0,06 1.38
xjiopHT (chlorite) 021 0,13 0,72 1.03 0,34 0,19 0,05 0.58
KapfioHaTH (carbonate) 0,08 Tp. / 0,08 0,13 0,04 / 0.17
jihmohht (limonite) 0,33 0,45 / 0.78 0.55 024 / 0.79
rjiayKOHHT (glauconite) 0.04 0.04 / 0.08 0,34 0,19 / 0.53
KaojiHHHT (kaolinite) / 228 9,64 11.92 / 0.84 5.33 6.17
M0HTM0pH0HHT (montmoiillonite) / 0.91 1.20 2.11 / 0.43 0.18 0.61
aicuecopHH mhh. (accessory mineral) 0,33 027 / 0.60 0,55 0,19 0.74

KBapn Kao Haj3acTynjbeiiHjH MHHepaji, jaBJba ce y cy6yrjiacniM 3piiHMa, ca jaKHM no- 
JiapH3ai;HOHHM 6ojaMa, a npncyTaH je h  KBapu Kojn ce y3jjy*HO noTaMH>yje. I lojejinna 3pHa 
KBapna cajip>Ke HHKJiy3Hje unpKOHa h MCTajiH'iiior MHHepaJia. Oko 30% KBapnHiix 3pHa je 
jiHMOHHTHcaHo h KopojioBaiio. <I>cjijici[aT Kojn je Maibe oTnopaH oji KBapna jaBJba ce y Biiuie 
3ao6jbeiiHM ii H3MeH>eHHM 3piiHMa. rio iipaiiniiMa HeiiJbHBOCTH jacHo ce vo'-iaBa nojaBa npe r- 
Bapaiba f()ejijicnaTa y KaojiHHHT ih to  noTBpt)yje MHHepajiouiKa aHajiraa f|)paKnnje npaxa h 
rjnme y Kojoj cy 3acTynjbeHH KaojiHHHT, mohtmophohht, MeinaHH cjiojeBii nsrpabeiin oji 
KaOJIHHHTa II MOHTMOpiIOHHTa, XJIOpHT, MyCKOBHT H KBapl(.

Ciioj 2. IIpeMa rpanyJioMeripiijcKoj anajinsn cjioj 2 (Ta6ejia 1) H3rpai)eii je oj| 41,36 % 
(|)paKHHje ca liejiii'iiinoM 3pna innaji 0,1 mm h  28,27 % cfipaiopije ca Bejiii'innoM 3pHa H 3M el)y 

0,01 mm ii 0,006 mm nrro, ojiroBapa necKOBHToj r[)paKuiijn ca yKynHHM V'iemhcM oji 69,83 % 
cjioja 2. OpaKiinja npaxa 3acTynjbena je ca 24,08 % a cf>paiaj,Hja rjnnie y»iecTByje ca 6,25 % 
MaTepnjajia cjioja 2. Ha 0C H 0B y K BaH TH TaTH BH or vicinha cfipaKunja necKa, npaxa h  ra H H e , 

cjioj 2, (K on ta , 1969) ojuoiiapa rJiHHOBHTO—npaimcacTOM necicy. Ha 0CH0By KpHBe rpaiiyjio- 

MC'ipnjcKe a H a jiH 3 e  (cji. 3) cpejin>a Bejiii'iiiiia 3pna H3HOCH 0,09 m m  h  jacHO n o K a 3 y je  vhiimo- 
JiaJiHH pacnopcji rfiparMeiiaTa no bcjih'iiiiih. KoecfnmnjenT copTHpaHoc'ra So=l,73, a Koerfrn-
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HHjeHT acH M C 'ipH ’m o cT H  S k = 0 ,6 1 . H a  0 CH0 By o b h x  K o c ffjiiH H ie iia 'ra  m o>kc c e  3 a K J b y w r a  ,'ia je  
M a 're p n ja j i  n o 6 p o  c o p 'r a p a n  ( M i i l l e r ,  1 9 6 4 )  h  n p e o B J ia l ) y jy  K p y n H H ja  3 p H a  o ^  0 ,0 9  m m . 

I l p e M a  C M  f ln ja r p a M y  ( P a s s e g a ,  1 9 6 4 )  M a T e p n ja J i  c j i o j a  2  o j j r o B a p a  T p a n c n o p T y  Marre- 
p n j a j i a  y m i(f)0 p M H 0 M  c y c n e H 3 H jo M .

I l p e M a  M iiK p o c K o n cK O M  n p o y q a B a H ,y  M H H e p a j io u iK a  a H a J iH 3 a  ( T a 6 e j i a  2 )  n o K a 3 y je  
j j a  c y  y  c j i o j y  2  3 a c T y n jb e H i i  K B apn , c a  8 0 ,3 1  % ,  c j je j i j ic n a T  8 ,7 7  % ,  K ao jiH H H T  6 ,1 7  % ,  j ih c -  

K yn 1 ,3 8 ,  j i h m o h h t  0 ,7 9  % ,  aK H ,ec o p iiH  M iin e p a jiH  0 ,7 4  % ,  m o h t m o p h o h h t  0 ,6 1  % ,  x j io -  

p H T  0 ,5 8  % ,  r jia y K O H H T  0 ,5 3  %  h  K a p 6 o H a T  0 ,1 7  % .  ( ) / [  aK ii;ecopH H X  M in ie p a j i a  ja B J i .a jv  

c e  r p a H a T ,  T y p M a ji im , x o p 6 j i e i i f l a ,  h h p k o h ,  a  y  c jip aK H H jn  n c n o j^  0 ,0 0 5  m m  K aojiH H H T  h  

m o h t m o p h o h h t  i i o p e / j  c a M O C T a jn io r  j a B J b a i t a  H 3 r p a ^ y jy  h  M e m o B H T e  c j io je B e  y  K o jiiM a  

Ce H aH 3M eH H lIHO CM eH>yjy KaOJIHHHT h  m o h t m o p h o h i i t .

K B api^ , K a o  H aj3 ac T y n jb e H iijH  M H iiepaJi, ja B J b a  c e  y  cy 6 y rjiac T H M  j jo  c y 6 3 a o 6 jb e in iM  

3 p ii i iM a . I I p n c v T i i a  c y  j i c j i h m h 'i i i o  K o p o j r o B a n a  h  JiiiM O H H TH caH a 3 p n a  K a o  h  3 p H a  c a  

jaK H M  i io j ia p n s a i iH H H M  6 o ja M a  h  6 n c rr p a  c a  iiH K Jiy 3 iija M a  H H pK O H a. O e j i j i c n a T  j e  j i p v m  

M im e p a j i  h o  3 a c T y n ju b e H O C T H  h  c a  M a jio  0H yB aH H M  c jio p M a M a . r j o je j iH H a  3 p n a  c y  H 3M e- 

H>eHa: K ao jiH H H T H caH a  h  JiH M O H H TH caH a.
C j io j  2  ce p a3 J iH K y je  o ji  cjioja 1 n o  3acT ynjbeH O C T H  c jjpaK H iija  n e c K a , npaxa 11 i J i im e , a 

iipeMa K B ajiHTaTHBHOM v 'i c n i h v  MHHepajiHHX BpcTa p a3 JiH K e c y  3 aH eM ap jb H B e . BnTiinja p a s -  

JiHK a je caMO y cop rapaHocTH M a’r e p n ja J i a  h KBaHTHTaTHBHOM v 'J e m h v  r jiH H e  y  cjiojy 2 .
C . i » j  3. l l p e M a  i ia B e jje i io j  aH aJiH 3ii c j io j  3  ( T a 6 e j ia  1 )  i r i r p a ^ e i i  j e  o j i  8 ,5 5  %  c |ip ;u  M e- 

H aT a c a  b c j ih 'ih i io m  3 p H a  H 3iia ji 0 ,1  m m  h  3 4 ,7 5 %  c j ip a iM e n a T a  c a  b c j ih h h h o m  3 p H a  H 3M el)y 

0,1 m m  h  0 ,0 6  m m  i h t o  o j i r o i ' .a p a  c j ip a K iin jh  n e c K a  K o ja  y q e c T B y je  y  c j io jy  c a  4 3 ,3 1  % . (t>paK- 

H iija  n p a x a  j e  3 acT y n jb eH a  c a  4 7 ,5 9  %  a  c jip a K iu ija  rjiH H e c a  9 ,0 9  %  M a T e p n ja J ia  c j io ja  3.

I I p e M a  KBaHTHTaTHBHoj 3 ac T y n jb e H O C T H  c f ip a K iu i ja  n e c K a , n p a x a  ii rJiH H e c jio j 3 

o j j r o B a p a  rjiH H O B H TO —necK O B H TO M  n p a x y  ( T a 6 e j i a  3 ) .

TaOejia 3. MHHepajioniKa aHaJiH3a cjioja 3 h 4.
Table 3. Mineralogical anaiysis of the layers 3 and 4.

MimepaJiHH cacraB 
(M ineral composition)

n e c a K

(sand)
43,31%

n p a x

(silt)
47,59

rjiHHa
(day)
9,09

cjioj 1 
(lav er 1) 
99,99%

n e c a K

(sand)
85,12

npax
(silt)
1128

r.HHHa

( d a y )
3,58

c.noj 2 
(layei- 2) 

99,99
KBapu (quaitz) 32,69 29,50 0,45 62,64 76,60 7,89 0,34 84.83

tjjeJincnaT (feldspar) 8.27 13.80 / 22,07 4.42 2.61 / 7,03

MycKOBHT (niuscovite) 0,64 0,47 0,27 1,38 1.02 0.11 0,07 1.20

xjiopHT (chlorite) 0,34 0,38 0,09 0,81 0,42 0.03 0.01 0.46

KapfioHaTH (carhonate) 0,12 / / 0,12 0,08 0.01 / 0,09

jihmohht (limonite) 0,64 0,61 0,07 1,32 1.70 0.30 0.17 2.17

rjiayKOHHT (glauconite) 0.21 023 0.02 0.46 0,17 0,03 / 0.20

K aojniH H T ( k a o l in i t e ) / 1,90 7,44 9,34 / 0.16 2,86 3.02
Moin'MopHOHHT(niontmorillonite) / 0,47 0,72 1,19 / 0,05 0,11 0.16

aKueropHHMHH. (accesoiy mineral) 0,34 0,19 / 0,53 0,68 0,06 / 0,74

IIpeMa KpHBoj rpanyjioMeTpHjcKe anajiH3e (cji. 4) cpejiH.a Bejiii'imia 3pna je 0,05 mm, 
KoecfiHHHjeHT copTiipaHOCTH So=2,0 ih t o  yK a3y je  Ha c jia 6 y  copTHpaHOCT (M iiller, 1964) a 

o n a  n a  KpaTKy jiy>KHHy T p aH cn o p T a  MaTepnjajia. K o e cJ jn u n je iiT  aciiM c'ip ii'H iocT H  Sk=0,64 
n o T B p l)y je  jia  n p eo B Jia l)y jy  KpynH Hja 3pH a y  ojihocv  Ha cpejn i>y B ejiH 'iiinv  3pHa.







I Ip e M a  M H H epaJion iK oj an ajiH 3H  ( T a đ e j i a  3 )  6 2 ,6 4  %  n p e jic T a B Jb a  K B apij, 2 2 ,0 7  %  

c jie J ij ic n a T , 9 ,3 4  %  KaojiHHHT, 1 ,3 8  %  JiHCKyH h  t o  MycKOBHT, j i h m o h h t  j e  3acTynjben c a

1 ,3 8  % ,  M OHTM opnoHHT 1 ,1 9  % ,  rjiayK O H H T 0 ,4 6  %  h  aK u eco p H H  M HHepaJiH ca 0 ,5 3  % .

M a T e p n j a J i  c j i o j a  3  n p e M a  KBaHTHTaTHBHOM  y q e m h y  M H H e p a jia  c j r n ' i a n  j e  c j i o j y  1.

Cjioj 4. ripeMa i paHVJioMcipHjcKoj aHaJiH3H (Ta6eJia 1 )  cjioj 4  H3ipai)eH je ofl 7 6 ,4 1  % 
c fip a K iu ije  c a  BeJiH'iiuioM spna i n i i a j i  0 ,1  m n i  h 8 ,7 1  %  c a  BejiH'iHHOM 3pHa H3M el)y 0 ,1  m m  h

0 ,0 6  mm, i i r r o  oni oiiapa rjipaKHiijii necKa Koja 'ihiih 8 5 ,1 2  %  cjioja. OpaKU,nja npaxa 3 ac- 
T yn jb eH a  je ca 1 1 ,2 8  % , a  (jipaKHiija rjiH H e v'iecrBvje ca 3 ,5 8  %  y cjiojy 4 . ripeMa iiaBejieiioj 
3 acT ynjbeH ocT H  (jipaKnnja, MaTepiijaji oju'oiiapa fjihhobhto iipaiiiKac'niM necK y.

H a  0CH0By K pH B e r p a H y j io M e T p n jc K e  a H a J i r o e  ( c j i . 5 )  cpejjiba B e j i i i ' i n i i a  3 p n a  H 3- 

h o c h  0 ,1 5 0  m m , K o e ([) iiH iije H ri’ copTHpaHOCTH S o =  1 ,2 7  l u t o  noKa3yje j(a je M a T c p ii ja J i  H a 

rpaHHHH Bpjio flo6pe h  no6pe copTHpaHOCTH ( M i i l l e r ,  1 9 6 4 ) .  Koec})HitHjeHT acHMeTpnje 
S k = 0 ,8 8  yKa3yje na npeoBJial)yjy Kpynnnja 3pna y ojiHocy Ha cpejjiby BejiiiHHHy 3pna. 

I I p e M a  C M  J in ja rp a M V  ( P a s s e g a ,  1 9 6 4 )  M a T e p n ja j i  je T p a n c n o p T O B a n  y u n 4 ) o p M iio M  c y c -  

I ieH 3H joM .
I Ip e M a  M HKpocKoncKOM  n p o y q a B a ib y  M H H ep ajio n iK a  aH aJiH 3a (T a 6 e jia  4 )  n o K a 3 y je  

jia  j e  c jio j  4  H 3 rp a I)eH  oji KBapm a 8 4 ,8 3  % ,  c})ejiA cnaTa 7 ,0 3  % ,  K aojn iH H T a 3 ,0 2 ,  j ih m o - 
iiH Ta 2 ,1 7  % , jiHCKyHa 1 ,2 0  % , a K n e c o p i in x  M H H epajia  0 ,7 4  %  x jio p H T a  0 ,4 6  % , n ia y K O - 
HHTa 0 ,2 0  % , M O H TM opiioiiH Ta 0 ,1 6  %  ii K a p 6 o H a T a  y  T p a ro B H M a .K a o  H aj3 acT y n jb eH H jH  
M im ep a ji jaB Jb a  c e  K B apn  'i n ja  c y  n o H e K a  3 p u a  K opoflO B aH a a B eh iiH a hx  je  j ih m o h h - 
T H caH a. K B a p n  j e  n p e M a  o 6 ju iK y  sp H a  c y 6 y r a a c T ,  a  3 p H a  (^ e j i^ c n a T a  c y  B H iue 3 a o 6 jb e n a ,  
H 3M eibeH a n e r o  y  iip e iix o jiin iM  c jio jeB H M a.

3AK.IbyHAK

I Ipo([)HJi k o ji c T a ju io n a  B eoM a c e  pa3JiHKyje n o  o jun iK aM a c[iaync h  cc ju iM en aT a  o ji jip v - 
n ix  iipo(j)H Jia K o jn  c y  o 6 p a I )c i iu  paHHjHM HCTpa>KHBaibHMa. H a  h .cm v  je  3ana>i<cna 6 p 3 a  
cM eHa cejiH M cnaT a K o jn  c y  H3i paj(HJiH 6 pa3Jiii'iH T iix  c jio jeB a . I [a jrjo ib ii c jio j (c jio j 1 ) cajip>Kii 
( jia v n v  K oja je  n o  cBojuM  CHCTeMaTCKHM h  n a j teoeKO.Jio i i tk hm  KapaK TepncTH K aM a c ji i i 'i i ia  
(j)ayHH H3 npoc[)HJia ko ji X<vrror B p e r a  ( J o B a H O B H h ,  1 9 9 2 ) ,  n a  c e  MO>Ke n p eT nocT aB H T H  
jja  c y  HacTajiH y  c j ih h h h m  ycjioBHMa (ym ha peKa). H a^eHa c})ayHa n o j^H o cn  Bapnpaibe 
caJiH HHTeTa n  T e M n e p a T y p e .

Y  c j i o j y  2 ,  3 a  p a 3 J iH K y  o j i  c j i o j a  1 , H eM a M H K poc})ayH e (} )opaM H H H c})epa h  o c T p a K O j^ a . 

<t>ayHa M e K y m a u a  j e  3 a c T y n jb e H a  o 6 jiH u ,H M a K o jn  rr a K o I) e  M o r y  >KHBern i  y  c p e ju n iH  n p o -  

M e H Jb H B o r c a ju iH H T e T a  h  T e M n e p a T y p e ,  H a 0C H 0 B y  ' i e r a  c e  M o a c e  H 3B ecT H  3 a K J i> y ia K  o  

n o c T o ja H > y  y i u h a  p e K e  h  3a B p e M e  H a c T a H K a  O B o r  c j i o j a .  J ] ,o 6 p a  c o p r a p a H o c T  M a T e p u -  
j a J ia  K a o  h  o u iT e h e H O C T  ( } )o c h j ih h x  o c T a T a K a  y K a 3 y jy  j i a  j e  j ( o i i i j io  j io  K p a h e r  T p a H c n o p  r a  

c e jiH M e H a T a . 143 o b h x  p a 3 J i o r a  H a jB e p o B a T H H je  H H je H a ^ e H a  M H K p o (} )ay iia . n o c j i e  (} )op - 

M iip a u .a  c j i o j a  2  j i o i i i j i o  j e  j io  n a j j n p a i b a  M o p a  y  K o je m  j e  >KHiiCJia t h i i h ' i h o  M apuH C K a 

( J ) a y u a  r p o n c K o r  h  c y m p o n c K o r  K a p a K T e p a  K a j(a  j e  H a c T a o  c j io j  3 . O o c h j i i i h  M a T e p n ja j i  

j e  j j o 6 p o  o Tiy B a H , a  co p T H p a H O C T  c e jiH M e H a T a  c j i a 6 a .

3 a  B p eM e HacTaHKa c jio ja  4  j i o i i u io  j e  j(0 o iu iH h aB a ib a  M opa h  K p eT au .a  M arr e p i i ja J ia  jiv>k 

o 6 a J ic K e  ju u iH je  u r r o  iio T B p I)y jy  n o B eh aH  Koec})Hu;HjeHT c o p n ip a H O C T H  c e ju iM c n a 'r a  n  B a e o M a  

Jiorne o 'iv B aH a c})ayHa. H a  H3y3eTHO iu iiiT K y  c p e ju u iv  yK a3y je  h  n o B e h a n  n p o u ;e H a T  j ih m o -  

HHTa. n p o (} )H Ji c e  3 a B p u ia B a  HeBe3aHHM jio  nojiyBe3aHHM  KOHrJioMepaTHM a 6e3 (})ayHe (c j io j

5 )  n p e K o  K o je  j i o k c  K B a p T ap iiH  ce ju iM irrn  (c j io j  6 ) .  A H ajiH 3H pajyhri h  y n o p e I )y jy h H  npo(})H Ji



koji cT a jinoH a c a  npocJjnnoM  >Kyxor' 6 p e r a  M o * e  c e  p e h i i  jia  j e  Ha o b o m  ji;ejiy T epeH a o 6 a jicK a  
jitiHHja 6 iu ia  npoM eHJbHBa i i r r o  j e  y c jio B iu io  6 p 3 y  cMeHy p a  iJiHMiirrn x  cJio jeB a.

Ta6ena 4. IIpHKa3 tfiayHe H3 npo<J)HJia cra^HOH.
Table 4. Survey of the fauna from the profile Playing Field.

Bp.
No.

Ha3HB BpcTe 
(Species)

cnoj 1 
(layer 1)

cjioj 2 
(layer 2)

c.noj 3 
(layer 3)

1 Miltha (Megaxinus) incrassata (D u b .) X X
2 Miltha sp. X
3 Anomia costata B r o c c . X
4 Ostrea digitalina D u b o is X
5 Ostrea sp. X
6 Pecten (Flabellipecten) besseri A n d rze jovvsk i X
H Glycimeris pilosus L in n e
8 Glycimeris Obtusatus (P a r tsh i) X
9 Corbula (Varocolbula) carinata D u ja rd in i X

10 Aloidis gibba (O liv i) X
11 Cardium sp. X
12 Anadara dilu vii L a m a r c k X
13 Nuculana (Sacella) fragilis (C h em n tz ) X
14 Arcopsis (Arcopsis) lactea (L in n e) X
15 Nucula (Nucula) nitidosa W in c k w o rth X
16 Conus fusconcingulatus B r o n g X
17 Oxystele patula orientalis C o ssm an n  e t P e y ro t X
18 Narona (Calcarata) calcarata B ro c c h i X
19 Ancilla glandiformis L am arck X
20 Turitella erronea C o ssm an n X
21 Nassa schonni (H o e rn e s ) X X
22 Clithon pictus (F e ru ssa c ) X X
23 Potamides bidentatus (D e fra n c e ) X
24 Potarnides sp. X X
25 Ceripthiopsis sp. X
26 Hydrobia sp. X
27 Ammonia ex gr. beccarii L in n e X X
28 Xestoleberis glaberescense (R euss) X
29 Hemicyprideis dacica H e ja s X
30 Bythociparis ? sp. X
31 Loxoconcha sp. X

H a 0C H 0B y napaMeTapa rp aH y jio M eT p H jcK e  aH ajiH 3e M o ry  c e  v o ’i i i t h  c j i h t h o c t i i  h 
p a 3 J i i iK e  H 3M e^y c jio je B a  1 , 2 ,  3 ,  4  y  M H H ep ajiHOM c ac T a B y , H aH H H y h  j iy * H H ii  T p a H c n o p rr a  

M a 'i e p n j a j i a ,  Kao h  H>eroBoj co p T iip a H O C T H . M a K C H M ajiH a  BCJiHTn in a  3 p H a  je  T pancnop- 
T O B aH a k o ji c b iix  c jio je B a  y iin c |)o p M iio M  cy cn eH 3 H jo M , c th m  i h t o  c jio je B H  1 h  3  y K a 3 y jy  n a  

Kpahn T p a H c n o p T  M a T e p i i ja J ia ,  a  n p e M a  C T e n e H y  co p T H p aH O C T H  c jio jeB H  2  h  4  H M ajy  j io 6 -  
p y  h  B p j io  j io 6 p y  co p T H p aH O C T . Ko/i c b h x  c jio je B a  n p e o B J i a ^ y j y  K p y n H H ja  3pH a y  o j ih o c v  
n a  M e n n ja H y . Y  cJio jeB H M a, n p e M a  aH ajiH 3H , i r a je  n o jia 3 H Jio  j jo  n p o M e H e  y  TOKy cej^HMeH- 
T a n n je  h h t h  j e  6 h j io  n p H H o ca  M a T e p n ja j i a  j ip v n iM  areH CH M a. M H H epajiH H  cacT aB  j e  K Ba-



JiHTaTHBHo h c th .  Caflp*aj jih m o h h th  y c jio jy  5 y K a 3 y je  H a H e u i r o  n o B e h a n e  okch.'imiui- 
ohc vcjiobc c p e j in n e  'ra jio> i< cii.a  y  njiH TK oj M opcK oj c p e jiii i ii i .

FpaHyjioMeTpHjcKa anajiiria je yKa3aJia Ha HCTe ycjiOBe cpejunie, Ha Koje je yKa3ajia 
n r|iociiJiHa <t>ayHa.

( )jijihkc cjiavne n cejjHMeiia-ra oMoryhHJie cy ncnHTHBaibe KapaKTepa opiiKTone- 
H03e. 0pHKT0ii,eH03a je ayrroxT0H0r KapaKTepa y cjiojeBHMa 1 h 3, jiok je y cjiojeBHMa 2 
h 4 jiouiJio j(o Kpaher TpaHcnopTa MaTepnjajia.
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PALEOECOLOGICAL AND M INERALOGICAL METHODS  
IN LIVING CONDITIONS RECONSTRUCTION IN BADENIAN AGE 

AT GOLUBAC (EASTERN SERBIA)

by

G ord an a  Jovanović*  and Z o rica  T o m ić”

A reconstruction of living conditions in Badenian sediments at the village of Golubac has been at- 
tempted by a concurrent use of paleoecological and mineralogical methods.

Key vvords: Golubac, Badenian, paleoecology, taphonomy, granulometric analysis.

INTRODUCTION

The paper offers a survey of a proftle of Badenian sediments at the playing field at 
Golubac and paleoecological and taphonomical analysis of the fauna collected from these 
sediments. Concurrently vvith the aforesaid analysis, a mineralogical (granulometric) analy- 
sis of fossiliferous layers (1, 2, 3, 4) has been performed. From the results obtained, the 
mineral composition. transport agent and distance, as well as the origin of material have 
been inferred. The layers vvhere no fossil materials had been found (layers 5 and 6) have 
not been analysed mineralogically. The material is kept in the Natural History Museum 
repositorv.

A SURVEY OF PREVIOUS INVESTIGATIONS

The Badenian fauna of Golubac and its neighbourhood has been investigated by a number 
of authors. The results of these studies were cliiefly lists of numerous and diverse fauna.

The first data on the Badenian fauna of Golubac can be found in I la la v č  (1887) 
and Ž u jo v ić  (1893. in M ik in č ić . 1932). P av lo v ić  (1903. 1922) published a survey of 
a markedly varied fauna (bivalves. gastropods, scaphopods, echinids, anthozoas. reef teeth) 
for the sit.es ol' Vojilovo and Melove.

Natural History Museum, Njegoševa 51, Belgrađe.



M ik in č ić  (1932) described Badenian sediments of the neighbourhood of Golubac. 
ln adđition to the list of the fauna collected and determined. he presented a survey of two 
profiles (the profile at Sladinci and the proftle on the road to Barič). S p a jić  (1974) of- 
fered a stratigraphic survey of Braničevo Miocene accompanied by a tabular representa- 
lion of Badenian fauna distribution. lle  described three profiles (Žuto Brdo-alongside the 
road 1. alongside the road II. and a profile on the left bank of the Turmanska Reka river 
at Vojilovo). M itro v ić -P e tro v ić  and A n d je lk o v ić  (1988) noted the general paleo- 
ecological features of Badenian sediments of the Bay of Braničevo. The sediments and 
fauna characteristics. in the opinion of the authors, indicated shallow water, high tempera- 
ture. and normal salinity.

E rem ija  and P a v lo v ić  (1988) in The Paleogeographic Characteristic of the Velika 
Morava Basin Marine Regions presented only the general features of the Bay of Brani- 
čevo in Ihe Velika Morava basin. According to the authors, sedimentation in the vvestem 
parl of the basin began in the Lower Badenian and coincided vvith the sinking of the 
sea-floor. vvhile the eastem part was submerged only in the Upper Badenian (the zone 
with Ammonia beccari and Elphidium crispum). Jo v an o v ić  (1992) made a palcoecolo- 
gical and taphonomic analysis of a fossiliferous layer from Badenian sediments of Zuti 
Breg at Golubac in Eastem Serbia.

GEOLOGICAL PROFILE AT THE PLAYING FIELI) AT GOLUBAC

The proftle enlilled "Melove" is contiguous with the football playground at Golubac. 
During the construction works ol' 1992, the profile partly fell in. At a distance of 20 m lirom 
the profile. on Ihe very road Belgrade-Golubac, a smaller proftle has been discovered (Fig. 2).

The profile begins vvith a layer of loam with a well-preserved fauna of molluscs, fora- 
minifers, and ostracods Chiiton pictus (F eru ssac) (50 specimens^. Miltha (Megaxinus) in- 
crassata (D ub). (3 specimens), Nassa schonii (H oernes et A u in g er) (5 specimens), Po- 
tamides sp. (60 specimens), Cerithiopsis sp. (8 specimens), Hydrobia sp. (2 specimens), Am- 
monia ex gr. beccarii L in n e , Xestoleberis glaberescense (R euss) (2 specimens), Bythocyp- 
ris ? sp. (3 specimens). Loxoconcha sp. (1 specimen), Hemycipiideis dacica (1 specimen)

The profile 2 (Fig 1) is comprised of sands grey in colour, slightlv limonitized, vvith 
sparse mollusc fauna: Miltha sp. (1 specimen), Potamides bidentatus (D efran ce) (2 spe- 
cimens), Chilton pictus (F e ru ssac ) (1 specimen), Nassa schonii (H oernes) (2 speci- 
mens). Potamides sp. (10 specimens). The fauna is generally well-preserved, except for 
the specimens of the species Potamides bidentatus (D efrance).

The layer 3 contains ftne-grained sands of pale yellow colour, with a rich fauna of 
molluscs and foraminifers: Anomia costata B ro cc . (2 well-preserved specimens), Ostraea 
digitalina du B o is (3 vvell-preserved specimens), Ostraea sp. (6 well-preserved speci- 
mens), Pecten (Flabellipecten) besseri A n đ rze jo w sk i (4 well-preserved specimens), 
Mitha (Megaxinus) incrassata (du B o is) (3 partly damaged specimens), Glycimeris pilo- 
sus L inne (2 damaged specimens), Glycimeris obtusatus (P a rtsch i) (2 well-preserved 
specimens), Corbula (Variocorbula) carinata D u ja rd in i (11 well-preserved and 3 slightly 
damaged specimens), Aloidis gibba (O liv i) (16 well-preserved specimens), Cardium sp.



(4 partly damaged specimens), Anadara diluvii L am arck  (11 well-preserved specimens 
and 4 partly damaged specimens), Nuculana (Sacella) fragilis (C h em n itz i)  (1 well-pre-» 
served specimen), Nucula (Nucuia) nitidosa W in n ck w o rth  (1 partly damaged specimen), 
Arcopsis (Arcopsis) lactea (L inne) (2 well-preserved specimens), Conus fuscocingulatus 
B rong  (1 well-preserved specimen), OxysteIe patula orientalis C o ssm an n  et P ey ro t 
(4 well-preserved specimens), Narona (Calcarata) calcarata (B ro cch i) (1 damaged speci- 
men) Ancilla glandiformis L am arck  (3 well-preserved and 3 damaged specimens). Turi- 
tella erronea C o ssm an n  (10 well-preserved specimens), and of foraminifers Ammonia 
ex gr. beccarii L in n e .

The layer 4 consists of limonitized sands and sandstones tawny in colour with scant 
mollusc fragments (indeterminable).

The layer 5 is comprised of conglomerates, the size of whose clasts measures as 
much as 10 cm. No fossil material has been found.

Overlying the conglomerate are Quatemary sediments (layer 6). The total thickness 
of Badenian sediments in this proflle is about 2 m.

PALEOECOLOGICAL ANI) TAPHONOMICAL ANALYSIS

The layers in the profile differ both in lithological features and in the characteristics 
of fauna collected. hence paleoecological and taphonomical analysis will be given separa- 
tely for each layer.

For the fossiliferous layers (1, 2. 3. 4) a granulometric analysis has also been perfomied. 
and served as a basis for determining the percental content of ceitain fractions (sand. silt, and 
clay), the mean grain size, the coefficient of sorting. and the coefflcient of asymmetry.

Paleoecological and Taphonomic Characteristics of the Fauna

Layer 1. The fauna from this layer, with regard to its systematic composition. be- 
longs to the subclasses of foraminifers (Ammonia) and ostracods (Xestoleberis, Bytho- 
cypris, Loxoconcha, Hemicyprides) and to the classes of bivalves (Miltha) and gastropođs 
(Nassa, Chlithon, Potamides, Cerithiopsis, Hydrobia).

In view of the substrate it inhabits, the fauna chiefly belongs to epifauna. morc spe- 
cifically to vagile benthos, although certain hydrobia representatives may burrow in the 
substrate even up to 1 cm.

In respect of the eating habits, the most numerous are herbivores (Cerithium. Pota- 
midcs, Hydrobia). followed by the filter-feeders (Miltha), and camivores (Nassa).

As regards the basic environment characteristics (temperature, salinity, depth. water 
movements). the total fossil material indicates a shallow and comparatively undisturbed 
environment with vacillating salinity and temperature.

The occurrence of fauna tolerant to variations in salinity and temperature while the layer 1 was 
being fomied suggests the existence of a smaller river emptying at that site into the Badenian Sea.

The layer 1 may be described as being exceedingly fossiliferous. Over a hundred 
specimcns have been collected in an area of only 1/2 m2 . The fauna is well preserved



and only minor. mechanical damages (low-degree abrasions) have been noted. Merely the 
spines and granules ol' several cerites have been damaged. The existing fissures occurred 
mainly after the fossilisation. Some very soft tests of the species Miltha (Megaxinus) ink- 
rassata D esh ay es i have been found vvith their valves closed and vvith vvell-preserved 
hinge. Neither sorting nor any orientation of the material indicating a long transport have 
been observed. Granulometric analysis of the layer also suggests very poor material sorl- 
ing (the coefficient of sorting So=2.18 and the coeflicient of asymmetry Sk=0.61).

Layer 2. The fauna from this layer resembles the fauna of the layer 1 in the sys- 
tematic and ecological composition, but is very damaged. The fauna characteristics con- 
tinue to point to the presence of a river at that site vvhile the layer 2 vvas being created. 
Hovvever. the damages observed may imply that the material undervvent a brief transporl. 
The damages fall into tvvo groups: a) abrasions (test erosion) -  abrasion of the first de- 
gree in eertain specimens of the species Potamides bidentatus D e fran c e , Potamides sp. 
where granulas have been vvom off; b) fissures -  apices and apertures in certain gastro- 
pod specimens have been partly damaged, while in the genus Miltha sp. only a fragment 
of Ihe valve remains. The smaller forms with somewhat Ihicker test have been generallv 
well preserved (Nassa schonii (H oernes), Chilton pietus (F erussac)).

An analysis of the sediment from this layer has established Ihal the material is vvell 
sorted. The coefficient of sorting So=1.73 and the coefficient of asymmetry Sk=0,61 de- 
note that material had been transported by uniform suspension (P asseg a . 1964).

Layer 3. With respect to its systematic composition. the fauna discovered in this 
laver may be classed into three groups: a) Bivalvia: Annomia, Ostraea, Pecten. Miltha. 
Glycimeris. Corbula. Aloidis, Cardium, Anadara, Nuculana, Arcopsis; b) Gastropoda: Tur- 
ritella. Conus. Oxystele, Narona, Ancilla-, c) Foraminifera: Borelis, Ammonia.

Records of corals and sharks for this site can be found in lilerature (M ik in č ić , 
1932). ln view of the substrate it inhabits, the fauna is classified as follows:

a) epifauna
b) vagile benthos ( most bivalves, gastropods. certain foraminifers)
c) sessile benthos (Ostraea, Ammonia. corals)
d) endofauna (certain Natica and Anadara species)
e) nekton (certain pectens. sharks)
ln vievv ol' the eating habits, the filter-feeders (most shells) are prevalent. The detritivore 

representatives (Turritella) and carnivores (Conus, Nassa, Poiiniceš) are also numerous.
As regards salinity, Ihc launa is comprised chiefiy of stenohaline organisms (Conus. 

Anadara. Turritella). The remains ol' sharks and corals further confirm that salinity corre- 
spondeđ to that of a normal sea vvater (30-40 %o). The presence of numerous organisms 
vvhich inhabit vvarm vvaters. such as molluscs (Conus, Turritella. Polinices, Glycimeris) 
and colonial corals indicale that vvhile this layer was being formed the vvater temperature 
was similar lo that of Iropical lo subtropical seas (greater than 20°C). Regarding the 
sea-water depth. there occurred mainly the forms (Anadara. Conus, Polynices, Turritella. 
Nucu/ana) vvhich irihabit both shallow and deep vvaters (from 10 to 100 m). Furthermore, 
a profuse fauna of pectens. ostraeas, the inhabitants of shallovv waters has been observed.



from which the conclusion can be drawn that the water depth did not exceed 40-50 m. 
The rich and varied fauna also implies a very favourable hydrodynamic and gas regime, 
which requires water abounding in oxygen.

A granulometric analysis of the sediments from the layer 3 indicates a very poor 
sorting of the material. The coefficient of sorting is So=2,0; the coefficient of asymmetry 
Sk=0.64, vvhich denotes that material underwent only a brief transportation.

From the examination of fauna and sediment features it can be concluded that the 
oryctocenosis studied is autochthonous in character.

Layer 4. Of the fossil material, only unidentifiable mollusc fragments have been 
found in the layer 4. The damages may be classified as:

a) fragmentariness (shell fissures)
b) abrasion (erosion of previously broken tests)
A granulometric analysis of sediments has shown that the material is very vvell sor- 

ted. i.e. that it underwent a long transportation.
fh e  coefficient of sorting is So=l,27, the coefficient of asymmetry Sk=0.88.
The degree and the type of damage of fossil remains, as well as the sediment ana- 

lysis. suggest a long history of material transport.

Granulometric Analvsis

Layer 1. According to the granulometric analysis, the layer 1 contains 11,05 percent 
of the fraction with the grain sizes exceeding 0,1 mm and 31,15 percent of the fraction 
vvith the grain sizes ranging from 0,1 to 0,06 mm. which form the sand fraction whose 
total content is 42,21 percent. The silt fraction represents 45,72 percent. while the clay
fraction comprises 12.06 percent of the material. Inferring from sand, silt and clay con-
tents, the layer 1 belongs to clayey-sandy silt (K on ta , 1969).

The granulometric analysis curve (Fig. 2) shows the mean grain size as 0,050 mm, the coef- 
ficient of soiting So=2,18, and the coeflicient of asymmetry Sk=0,61. The coefficients denote tliat the 
miiterial is vety poorly soited (M iille r, 1964), which in tum indicates a brief material transpoit and 
negative skevvness, i.e. that grains larger than 0,05 mm are prevalent in the sample.

Mineralogical analysis by means of microscopic examination (Tab. 2) has shovvn that 
the most abundant minerals are the following: quartz 61,60 %, feldspar 19.55 %, kaolinite
11.92 %. montmorillonite 2.11 %, muscovite 1,10 %, chlorite 1,03 %, limonite 0,78 %, 
and accessory minerals 0,60 %. Of the accessory minerals, there occur homblende, zircon. 
sphene, gamet, a few metallic minerals.

Quartz, the most prevalent mineral. occurs in subangular grains, with intense polari- 
sation colours. vvhile the quartz which darkens vertically is also present. Certain quartz 
grains contain inclusions of zircon and metallic mineral. Around 30 percent of quartz
grains is limonitized and corroded. Feldspar. being less resistant than quartz. occurs in
more rounded and altered grains. Along the fissility lines. the metamorphosis of feldspar 
into kaolinite is clearly seen, which is established by a mineralogical analysis of a frac- 
tion of silt and clay containing kaolinite, montmorillonite, mixed layers formed of kaolini- 
te and montmorillonite, chlorite, muscovite, and quartz.



Layer 2. A granulometric analysis has shown that the layer 2 (Tab. 1) contains 
41.36 percent ol' the fraction vvith the grain sizes over 0.1 mm and 28,27 percent of the 
fraction vvith the grain sizes ranging from 0,1 to 0,06 mni, vvhich form the sand fraction 
comprising 69.83 percent of the layer 2. The silt fraction forms 24.08 percent, and the 
clay fraction 6.25 percent of the malerial. From sand, silt, and clay contents the layer 2 
may be describeđ as clayey-silty sand (K onta , 1969). The granulometric analysis curve 
(Fig 3) indicates the mean grain size of 0,09 mm and clearly shows a unimodal frag- 
m ent- size distribution. The coefficient of sorting is So=l,73, and the coefficient of 
asymmetry Sk=0.61. The coefficients indicate that the material is well sorted (M iille r. 
1964) and that the grains greater than 0,09 mm prevail. According to CM diagram 
(P asseg a . 1964) the material of the layer 2 is one transported by uniform suspension.

A mineralogical analysis by means of microscopic examination (Tab. 2) has shovvn tliat the 
most prevalent minerals in the layer 2 are the following: quartz 80,31 %, feldspar 8,77 %, kaolinite
6.17 %. mica 1.38. limonite 0.79 %, accessoiy minerals 0,74 %, montmorillonite 0.61 %, chlorite 
0.58 %. glauconite 0,53 %, iind carbonate 0,17 %. Of the accessoiy minerals. there occur gamet.. 
lounnalinc. homblende. zircon. and in the fraction bellow 0,(X)5 mm kaolinite and montmorillonite in 
addition to their individual occurrence, lomi mixed layers altemating one vvitli another.

Quartz. the most abundant mineral, occurs in grains subangular to subrounded. Partly cor- 
roded and limonitized grains are also present, and so are the grains with intense polarisation 
colours and the transparent ones vvith zircon inclusions. Feldspar. the second most abundant 
mineral. occurs in little preserved Ibnns. Some grains are altered: kaolinized and limonitized.

The layer 2 differs from the layer 1 in the content of sand, silt. and, clay fractions. 
but the differences in mineral composition are negligible. The material sorting and the 
clay content in the layer 2 are the only more significant dissimilarities.

Layer 3. The analysis has established that the layer 3 (Tab. 1) consists of 8,55 per- 
cent lragments vvith the grains sizes above 0,1 mm and 34,75 percent fragments vvith the 
grain sizes ranging from 0,1 mm to 0,06 mm, vvhich constitute the sand fraction repre- 
senting 43,31 percent of the layer. The silt and clay fractions represent 47,59 and 9,09 
percent of the material respectively.

From the sand. silt. and clay fractions content, it can be inferred that the layer 3 
belongs to clayey-sandy silt (Tab. 3).

According to the curve of the granulometric analysis (Fig. 4) the mean grain size 
measures 0.05 mm and the coefficient of sorting So=2,0 which indicates poor sorting 
(M iille r. 1964). This in tum points to a brief history of material transport. The coeflicient of 
asymmetry Sk=0,64 confirms that coarser grains prevail over the medium-sized grains.

Mineralogical analysis ('l’ab. 3) shows that quartz fomis 62,64 %, feldspar 22,07 %. kao- 
linite 9,34 %, mica, more precisely muscovite 1,38 %, limonite 1,38 %, montmorillonite 1.19 
%, glauconite 0.46 %, and accessor}' minerals 0,53 %.

The material of the layer 3 resembles that of the layer 1 in mineral content.
I.aver 4. According to the granulometric analysis (Tab. 1) the layer 4 comprises 

76.41 percent of the fraction vvith the grain sizes greater than 0.1 mm and 8,71 percent ol' 
the fraction vvith the grain sizes ranging from 0.1 mm to 0,06 mm, vvhich constitute the



sand fraction whose total content is 85,12 percent of the layer 3. The silt fraction and the 
clay fraction form respectively 11,28 and 3,58 percent of the layer 4. With regard to the 
aforesaid fraction content, the material may be described as clayey-silty sand.

The curve of the granulometric analysis (Fig. 5) shows the mean grain size as 0,150 mm, 
and the coefficient of sorting So= 1,27 indicating that the material borders on being well to 
well sorted (M iille r, 1964). The coefficient of asymmetry Sk=0,88 points to a prevalence 
of eoarser grains over the medium-sized grains. According to CM diagram (P assega , 
1964) the material had been transported by means of uniform suspension.

A mineralogical analysis by means of microscopic examination (Tab. 4) has shown 
(hat the layer 4 contains: quartz 84.83 %, feldspar 7,03 %, kaolinite 3,02 %, limonite
2,17 %, mica 1,20 %, accessory minerals 0,74 % chlorite 0,46 %, glauconite 0,20 %, 
montmorillonite 0,16 %, and carbonate in traces.

The most prevalent mineral is quartz, some of whose grains are corroded, while 
most are limonitized. Quartz grains are subangular, while feldspar grains are more 
rounded and altered than in the previous layers.

CONCLUSION

The profile at the playing field differs noticeably from other, previously investigated 
profiles in fauna and sediment characteristics. It shows a rapid succession of sediments 
which form six different layers. The lowest layer (layer 1) resembles the profile at Žuti 
Breg (Jo v a n o v ić , 1992) in the systematic and paleoecological features of its fauna. 
which suggest that lhey had been formed under similar conditions (river mouths). The 
fauna recorded is tolerant to salinity and temperature variations.

The layer 2, unlike layer 1 contains no microfauna of foraminifers and ostracods. 
The mollusc fauna is represented by the forms eapable of living in an environment of 
variable salinity and temperalure, from vvhich a presence of a river mouth during the for- 
mation of this layer can be inferred. Good material sorting and damages of fossil remains 
indicate a brief sediment transport. This probably accounts for the absence of microfauna. 
When the layer 2 had been formed, a sea inhabited by a typical marine fauna tropical and 
subtropical in character surged in. The layer 3 was being fomied at that time. The fossil
material is well-preserved, and the sediment sorting poor.

While (he layer 4 was being created, the level of the sea fell and there occurred 
material movement along the shoreline, which is validated by the increased coeflicient of 
sediment sorting and very poorly preserved fauna. A markedly shallovv environment is 
also indicated by the increased limonite percent. The profde ends in unconsolidated to 
semi-consolidated conglomerates containing no fauna (layer 5) overlain by Quatemary 
sediments (layer 6). From an analysis and comparison of the profde at the playing field 
with that at Zuti Breg it may be inferred that the shoreline in that area was changeable
which effected a rapid succession of different layers.

Granulometric analysis parameters aid in distinguishing similarities and dissimilarities 
betvveen the layers 1, 2, 3. 4 in mineral composition, agent and distance of material 
transport. and sorting. In all \ayers, tlie  maxirmim-sized grains \verc tiansported by uni-



form suspension. Hovvever, the layers 1 and 3 indicate a brief material transport. and in 
respect of the degree of sorting the layers 2 and 4 are well and very well sorted. In all 
layers the coarser grains are prevalent over the median grains. The analysis has shown no 
alterations in the layers during sedimentation. nor any material accumulation through other 
agents. Mineral composition is qualitatively the same. The limonite content in the layer 5 
implies somewhat more conspicuous oxidative conditions of depositional setting in a shai- 
low marine environment.

Granulometric analysis and fossil fauna have pointed to the same environment conditions.
The features of fauna and sediment have permitted the character of oryctocenosis to 

be investigated. Oryctocenosis is autochthonous in character in the layers 1 and 3, while 
in the layers 2 and 4 there occurred a brief material transportation.
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