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yjlK  551.7.022.2.:551.763.3(567) OpnrHHajiHH Hay*rHH paji

nPHJIOr IiHOCTPATMrPAOHJM K PEAE 
y OBJIACTH KAOJIOCA (CH HPAK)

♦
P a jK e  PaflO H H H h

IIpHKa3aHa je  6MocrpaTHrpa(})nja Kpejie y oSjiacTH K aojioca (Hpa>iKH KypaHCTaH, CH H paK ) Ha 
0CH0By MHKpo(J)ayHe (npeTe*HO njiaHKTOHCKHX (fiopaMHHHcfiepa) h aMOHHTa. K p ean e  HacJiare OBe 
o6jiacrH  ("High Fold Zone" h  "Imbricated Zone") HajBehHM nnjejioM npHnanajy BaJiaMđo cJjopMaiiHjH 
(cji. 1) (BajieHHHC - TypoH), Koja ce oBjije o/iJiHKyje HeKHM cneuHc})HMHOCTHMa. YKa3aHO je  Ha noTpe6y 
npeHcnHTHBaita BajiaM6o cjjopMaHHje nouiTo cy cejiHMeHTH H>eHor BHiner jiHjena (npeM a HHTHpaHHM 
cjiopaMHHHcjjepHMa) MJial)H oa TypoHa. KaMnaH-MacTpHXTCKa ceKBeHiia y cepn jn  KpajbyuiTacTe 30He 
BpeMeHCKH je  eKBHBajieHT nnjejia Schiranish cfiopMaijHje, ohhocho so ib e r  nnjejia T a ite p o  cJiopMaHHje.

K .b v in t' p in i :  Kpena, MHKpocjiayHa, aMOHHTH, 6)HOCT[)aTHrpacj)Hja, K aojioc, HpamcH Kyp;iHcran, C H
HpaK.

y B o a

0 6 j ia c T  K a o jio ca  y cjeBeponcTOHHOM HpaKy (JH  ojj C yjiejM aim je) 6 iu ia  je , 
1979. rojpiHe, npejjMeT r e o jio niKo r  KapTHpaita y OKBHpy paj^OBa Ha "Kaolos Dam" 
npojeKTy. H 3 jypcKHX h Kpem inx ce^HMeHaTa oBe o6jiacTH MHKponajieoiiTO- 
jio ih k h  je  aHajiH3Hpan H3BjecTaH 6poj y3opaK a Koje cy  K O Jiere M. BecejiHHOBHh,
H. OHJinnoBHh h B. IlonoB H h caKynHJiH y pa3JiHHHTHM TaHKaMa npoM aT paita.
I IpeM/(a y30pK0BaH.e imje Bpiueno KOHTHHyHpaHO y CTpaTHrpacJjCKHM npoc{iHJin- 
Ma, jjo6njeiiH cy HHTepecaiiTiiH iiojiann Kojh y iio -niyH>yjy 6)H0crrpaTHi paf}jCK0 no- 
3iiaBaiLe Kpej(e OBe o6jiacTH.

I lo jia n ii o  Hajia3HMa jinjacKHX h j(orepcKHX (^opaMHHHcjiepa y  cepnjaM a  
Kap6oncKHx KJiacTHTa ca  pcacHaijHMa KpajLvnrracTe 30He noMeHyTH cy  paHHje. 
(PaflO H H H h, 1987). Y  oBoj 6HJbenmH npHKa3yjy ce  npeTe>Kiio MHKponajie- 
oHTOJioiHKe KapaKTepncTHKe KpejHinx cyKi;ecHja (6HocTpaTHrpacJ)Hja Ha 0CH0By 
iijiaiiKTOHCKHX 4)opaMHHHcj3epa r o p it e  Kpejje npeM a P r e m o l i - S i l v a  an d  S l i t e r ,

* KpaJba IleTpa 38,11000 Beorpajj.



1 9 9 4 ), y3 Koje ce  jjajy h noj^aijH M apK O B H h (1 9 7 9 ) o  aMOHHTCKoj cJ)ayHH flOH>e 
Kpejje h neHOMaHa.

rEOJIOMIKH IIPErJIEft

K ap rap aH a ođjiacT , npeM a KapTH (}}H3Horpa<j)CKHX irpoRim nnja H paK a  
(1 9 6 0 ), i i p n n a j ( a  j t i i je j io M  K p a jb v n r r a c T o j  30HH ( B e h n ,  h c to h h h  jiho o 6 j ia c T H )  h 
B e o M a  y 6 p a n o j  30HH (3anajjHH j;ho KapTHpaHeo6jiacTii).

Cji. 1. reorpat})CKa CK H ua HcnHTHBaHor TepeHa. 
Fig. 1. Location of the study area.

Y  3aiiaj(iniM  T e p e H H M a  ("H ig h  Fold  Z o n e "), H a y3BHiueH>y iie iiocpejjiio  jy>Kiio 

ojl Sayid S a d iq -a  h Ha npocTpaHOM rp e6eHy Kojh ce n p y > K a cjcBepoHCTO'iHO oj( 

Sayid S a d iq -a  j^o cejia Kanis Spiko, a  H a  HCTOKy jjo cejia Kela K u w a , OTKpHBeHa je 
BeoMa y 6pana cepnja Kpejinnx nejiauiKHX Kap6oHaTa (y obom TeKCTy: "cepnja 
Sayid S a d iq -a " ).y h c to h h o m  jjn je jiv  o 6 jiacTH , K a p a K Te p n ciTiTiiioM  no rrn iin Tiiio  HM6 pHKaTHoj 
C Tp y K Ty p n , p a cn p o cTp a ite H e  cy iu iH TK 0 B0 jjH0 - 6 acencKe (eyKCHHCKe), n e jianiKe h 
Kap6 o n a TH o -p o > K iia 'iK e  KJiacTHTnie cepnje  jypcK e h Kpej(iie cTapocTH. y  jypcK o j 
cvK n e cn jii ji0 K yM enT0 Baiin cy cejjHM eiiTH jnijaca (cpejiii,H  Jinjac) h  ju ija c -jio re p a  
(ro p ih n  jin ja c  h j jo re p ), a y  Kpejuioj cepnjn  cejjHM eiiTH jjo ite  Kpejje (B a jie n jin c - 
- a j i 6 ) ,  i^eHOMaHa h  ceHOHa.

y  Kpaji.vnrracT'oj 3o h h, jypcK H  h KpejuiH cejjHMeirrn oTKpHBeHH cy y  n o ja ce - 
BHMa (K p a jr.yu iTa cTH M  je^HHHi^aMa) npaBii,a jy r o 3aiiaj^-cjeBepoH crroK. M jjyh H  oj^



3ana/ia n p e M a  HCTOKy, t o  cy: (1 ) n o jac  M a zg o w ta -e  (M azgow ta Bir D airo), (2 )  
n ojac  Kaolosa, (3 ) nojac  R iyaw ra-e  (Tut A g a j-S ek  R iyaw ra-W adi Zar dai), (4 )  
n ojac  K aghrina-e (W adi Kaghrina -  ce jio  Zar dai) h (5 ) n o jac  D o la  Sura (D ola  
Su r-P en w in ).

B ecejiH H O B H h  (1 9 7 9 ) HajcTapnje ceflHMeirre ("dolomites o f  laminated 
texture, breccia badly stratified, marly micrites and interbedded marly claystones") 
npH nncyje flon>ojiHjacKoj CapKH 4)opMaHHjH Koja je , npeM a B u d a y -y  (19 8 0 , cTp. 
82) /(cnoHOBana y ycjioBHMa iu iH T K O B O jine  H ep n T C K e  c p e j jH i ie  "with frequent lago- 
onal and evaporitic episodes". AnaJiH3HpaHH y30pnH cpejpBOjrajacKe C T a p o c T H  

noTHny, Me^yTHM, H3 KJiacTH'ine -  npoKCHMajiHe GaceiicKe cep n je , Koja je  H 3- 

B jecH O  G iu ia  BpeMeHCKH eKBHBaneHT jeflHor (cp ejiib er ) jinjejia Sehkaniyan (JjopMa- 
H H je.

'l nncKa Caprejiy c j io p M a n n ja  (HajBHHiH J in j a c  -  6 a T O H H je H ), i i j ih t k o b o j j h o -  

- 6 a c e H C K a  j jn je j io M  eyK C H H CK a, K o ja  j e  B e o M a  p a c n p o c T p a i L e i i a  y K a o jio c  
o6jiacTH HMa OBjtje h jih  H 3 B je cH e  c iie n H ([)H 'i i io c T H  h j ih  je y  H H T aiL y  nocT ojaH .e  
n eH M eH O B aH e K a p 6 o H a T i io ~ K J ia c r i i ’iH e -p o > K iia 'iK C  c})opManiije, Koja, M o r y h e  j j a  

VKJhV'ivje h  noMeHyTe JinjacKe KJiacTHTe. BaJba HarjiacHTH jja cy  K ap6on arr a o -
—KJiacTHHHe cep n je  0 B 0 r  THna y XejieHHjjHMa h  JJ,HiiapHflHMa KapaKTepncTHHHe 
3a npoKCHMajme cepnje 6aceH a rana Il,yKajiH-ByHBa h  IlHHfloc, Kao h  6aceH a y 
MHTepHHJ^HMa.

MiiKponajieoHTOJioiiiKii acncKT cepnje Sayid Sadiq

C ep n jy  Sayid S a d iq -a  HHHe KpenitaHH ca  po>KiiaHHMa h jih  6 e3  po»CHai;a, 
B e o M a  J ia n o p o B H T H  K p e 'i iL a i jH  h  Jianopnn; h c k o j ih k o  r p a j j i ip a n H X  c j io j e B a  MHKpo- 
6pe'ie-K ajiK apeiiH T a 3ana>Keiio j e  caM O  y  cpejjiLCM jjHjeJiy cT y6a. Ilp eM a p a cn o -  
j i o >k h b h m  iiojianiiM a (MHKpoiiajieoTOJioiiiKe aHaJiH3e, aM O H H TH ), cep n ja  Sayid  
Sadiq noKpHBa CTpaTHi pacJicKH HirrepBaJi BajieiijjHC -  jjo ii>h  ceHOH (caHTOH).

K pe'H taK e h  BeoMa JianopoBHTe K p e n i t a K e  cjeBep03anaj;H 0 o jj  K ela K uw a ca  
Hoplites (Kilianella) roubdianum d ’O r b ig n y  h  Spitoeeras (Spitoceras) c f. S. (5 .) 
simplicicostatum N ik o lo v ,  M apK O B H h (1979 ) iipH im cajia je  RajienjHicy. O b h  

cej^HMeHTH Kao h  K p c 'i i h a n i i  y o k o j i h h h  cejia  KaHHC CnHKO n o c e  pajH iojiapnjc, 
M a iL e  h j ih  B H rne v 'i c c T a j i e  j i o r n e  o 'i y B a n e  THHTHHHHe -  Tintinopsella carpathica 
(M u r g e a n u  & F i l ip e s c u )  h BeoMa pnjeTKe cJ>opaMHHHc|)epe Campanulina carpa- 
thica M iš ik  h  Spirillina app. (Ta6jia I, c j i . 1, 3 - 5 ) .  Y  jia jb C M  C T paT H ipa(J)C K O M  

cjinjej(y, y h c t h m  H S jja iin iiM a , naljeHH cy aMOHHTH K o jn , n p e M a  B . MapKOBHh, 
yKa3yjy Ha o rrpHB-6apeMCKy CTapocT; Pseudolhurmannia uhligi (M e r th ) , Crioceras 
sablieri A s te r ,  Aspinoceras dilatatum ( d ’O r b ig n y )  h  Neocomites neocomiensis 
d ’O r b ig n y  (K ela K uw a). CjiojeBH ca  aM OHHTH M a Hoce p a j^ H O J ia p n je  h  HCTe cJ)opa- 
MHHHC^epe -  CampanuJina carpathica h  Spirillina spp.

HaBHiue y CTy6y jaBJbajv ce  TaKo^e pajp iojiapnje, ajiH h njiaHKTOHCKH cfiopa- 
M iniH c})epn  K o jn  cy  y'iecT ajm  T eK  y aJi6cKHM h aji6-HeHOMancKHM ce/jHMeiiTHMa.

I'pajHipaHH cjioj M H K p o 6 p c 'i c - K a j iK a p e i iH T a ,  H3 JiOKaJiHTeTa JH  Ofl ce jia  Ser 
Avi Suleiman Agha, ca T p aH cn o p T O B aH H M  6 c iit o c k h m  c{)opaM H H H c})epH M a h  jiasn-



K J ia / ja n e o M  Salpingoporella dinarica R a d o ič ić  y M3TpiiKcy ('rafuia I, c j i . 6), H H je 
C T a p a jH  o / j  H a jB H iu e r  anra ( iia jB H U iH  a n T  -  H ajim >K H  a j i6 ) .

A ji6-n eiioM aiiC K a CTapocT KpenihaKa JH  o/j Ser A vi Suleim an A g h a -e  
jiO K V M eiiT O B an a  je  aMOHHTHMa Mortoniceras nanoides W ie d e m a n n , Ilammites 
(Hammiteš) virgulatus B r o g n ia r t  h Puzosia planulata S o w e r b y ,  Kao h 6oraTOM  
CKyiiHHOM njiaiiKTOHCKHX rjiopaMHHHf^epa y Kojoj npeoBJia^yjy o6 jih h h  Whiteinella 
r a n a , y3 Koje c e  Hajia3e Kpajn>e pnjeTKe p oT ajin on op e. MjienTH'iiia cKynHHa 
njiaiiKTOHCKHx cJ)opaMHHH(j)epa KOHCTaTOBana je  y  B H iueM  juijejiy H3flaiiKa 
cjeB ep o3an ajp io  ojj K ela K uw a (T a6jia I, cji. 11).

I (eiiOMaiiCKe CTapocTH cy  h  K p e 'iu > a n H  ca  Praeglobotruncana stephani (G a n -  
d o l f i )  h  Praeglobotruncana sp., jvacno o ji Kanis Spiko.

C a y3muiicH>a jy>Kiio o j(  Sayid S a d iq -a  iio'rn'iy j(B a y3opKa:
-  Kpe'in>aK neiiOMancKe C Tapocra ca  Whiteinella praehelvetica (T r u j i l lo ) ,  

Whiteinella spp., Hedbergella planispira (T a p p a n ) , Hadbergella (Asterohedbegella) sp. 
(n. sp. ?), Hedbergella spp., Praeglobotruncana stephani (G a n d o lf i ) ,  Rotaliopora sp., 
Dicarinella algeriana (C a r o n ) , Dicarinella gr. D. algeriana, Dicarinella ? h Heterohelix 
spp. (Ta6jia II, cji. 1 0 - 1 8 ) ,  h

-  K p e 'i ih a K  caH TO H C K e CTapocTH ca Dicarinella asymetrica (S ig a l ) ,  Dicarinella 
s p .  aff. D. concavata (B r o tz e n ) ,  Dicarinella s p .  aff. D. hagni (S c h le ib n e r o v a ) ,  
Dicarinella s p . ,  Marginotruncana coronata ( B o l l i ) ,  Marginotruncana s p .  gr. M. tarfa- 
yaensis (L e h m a n n ) , Marginotruncana s p . ,  Globotruncana linneiana ( d ’O r b ig n y ) ,  
Globotruncana s p . ,  Hadbergella s p p . ,  Globigerinelloides s p .  h  Heterohelix sp p . (Ta6jia  
III, cji. 1 -3 ) .

MiiKponajieoiiTOJiuiuKH acneKT Kpcj;iiHX lejiiiMCFia ia HMopiiKa i He 30He

Y  c e p n j a M a  HM6pHKaTiie 3 0 H e  K p e j i im  c e j jH M c irn i  H M ajy  b c j ih k o  p a cn p o -  
cTpaii>eu>e, o c o 6 h t o  y nojaceBHMa Riyawra h  Kaghrina. y  o b h m  TepeHHMa TaKotje 
cy KOHCTaTOBaHH Kpe'iii>ami ca THHTHHHHaMa -  Tintinnopsella carpathica, ca  
ciinpiiJiim aM a, cnHKyjiaMa cn o n rn ja  h ca pajinojiapnjaM a. M:i cejiHMeiiaTa Kojn 
H o c e  pajin ojiap n je h  c n H K y jie  c i i o n r H j a ,  B . MapKOBHh noMHH>e OTpHB-6apeMCKe 
aMOHHTe Mountoniceras mountonianum d ’O r b ig n y  H Acrioceras breistrofferi 
S a r k a r .

y  BHiueM jinjejiy  jio iroK pejiiie cyK necnje (anT, an 6) h OBjjje cy 'ie in h c  
3acTynjbenH  Kpc'iihaiiH ca  xaj(6epreJiaM a (Ta6jia I, cji. 10) y3 Koje ce Ha^y h 
;ipyi'H cj)opaMHiiHc()epii. y  Kpc'in>aKy HajBepoBaTimje jiou>oaji6cKe cT ap ocra , H3 
j io K a J iH T e T a  C H  ojj W adi Zar dai (n o ja c  Riyaw ra), y3 x e ji6 ep re jie  jaB J i> a jy  ce  h  

n jia H O M a jiH H e  -  Planomalina cheniourensis S ig a l  H Planomalina sp. (Ta6jia I, cji. 
7 -9 ).

K p e 'iu > a K  a j i6 - n e H O M a iiC K e  c T a p o c T H  c a  Bonetocardiella betica ( A z e m a ) ,  B. 
conoidea (B o n e t )  h  6 p o jH H M  Pithonella gr. ovalis (K a u fm a n n ) , K O H C TaTO B an j e  

caM O  y  c e p n j n  D ola  Sur n o jaca  ( T a 6 j i a  I, c j i . 1 2 -1 4 ) .
y  paciic)Ji0>KHB0M Marrepiijajiy neHOMaHCKe cTapocra cy:
-  Kap6oHaTHH KJiaCTHTH ca  JjeTpHTyCOM pVJIHCTa (pajJHOJIHTHJta, KanpHHH-



f l a ) ,  C^pai'M C H TH M a Opf)HTOJIHIIHJja H, B eO M a pHJCTKO, nO H eK H M  IIJIaHKTOHCKHM 

4>opaMHHHcJ)epoM ('rafijia II, c j i . 1 - 3 )  (nojaceBH: K aolos, Riyawra i D o la  Sur). Y  
ibHMa ce  KariKa/(a nal^v h  pvjlHCTH -  Eoradiolites liratus (C o n r a d ) , Eoradolites cf. E. 
franchi P a r o n a , Eoradiolites cf. E. metohijensis P e j o v ić  (K aolos; nojjaraK  
H e jo B H h ) ,  ii

-  nejianiKH K pe'iii.am i (y  nojaceBHMa Riyawra h D ola  Sur) ca  Maihe hjih BHine 
VTCCTajiHM njiaHKTOHCKHM cj)opaMHHHc[)cpHMa Rotaliopora cushmani (M o r r o w ) ,  
Rotaliopora spp., Praeglobotruncana stephani (G a n d o lf i ) ,  Whiteinella spp., Hedber- 
gella spp., Heterohelix spp. h Globigerinelloides sp. (T a6jia II, cji. 4 - 9 ) .

H h  j e j^ a n  oj^ an a jiH 3 H p aH H X  y 3 o p a K a  n e  noTHHe H3 cejjH M enaia TypoHCKe 
CTapOCTH.

KpCTII.aHII ca  CCHOHCKHM IIJIaHKTOHCKHM (j)O paM H IIH c{)epiIM a KOHCTaTOBaHH 
cy  na BHiue M jecra y n o ja c e B H M a  M azgow ta, Riyawra, Kaghrina h D ola  Sur. O h h  
pej(OBiK) n o c e  BeoMa 6oraT e h  pa3HOBpcHe CKyiiHHe njiaHKTOHCKHX cj)paMHHH- 
c})epa y KojHMa H 3B jecH O  HMa hobhx h y npecjennM a iiej^OBOJhHO no3iiaTHX B p c T a . 

I IcKe o j(  obh x CKyimiia j in je j io M  cy iipnKa'iaiic Ha Ta6jiaMa III—VI.y pacnojio>KHB()M MaTcpnjajiv HajcTapiijn ceHOHCKH cejtiiM eiiT je  nejianiKH  
Kpc’in.aK ca  po>KiianHMa (caHTOHCKe cTapocTH) y H3jiaiiKy y  W adi Kaghrina: ca  
Dicarinella asymetrica ( S ig a i ) ,  D. concavata ( B r o tz e n ) ,  D. primitiva ( D a lb ie z ) ,  
Dicarinella sp. (gr. D. primitiva), D. imbricata (M o r o n d ) , Marginotruncana renzi 
( G a n d o lf i ) ,  Marginotruncana cf. M. algeriana (C a r o n ) , Globotruncana linneiana 
( d ’O r b ig n y )  h Globotruncana spp. (rra6jia III, cji. 4 - 1 0 ) .  M s HCTor n o ja ca , MJM ojt 
cejia  Zar dai, KaMnaHCKe je  cT a p o cra  -  30Ha ca  Globotruncana ventricosa -  K peTi- 
H>aK KojH h och  CKynHHy: Globotruncana ventricosa W h it e ,  G. arca (C u s h m a n ) ,  
Globotruncana gr. arca -  fornicata, G. orientalis E1 N a g g a r ,  G. linneiana 
( d ’ O r b ig n y ) ,  Globotruncana cf. G. mariei B a n n e r  & B lo w ,  Marginotruncana 
sigali ( R e ic h e l ) ,  Marginotruncana sinuosa P o r th a u lt ,  Globotruncanella sp . (gr. G. 
petaloidea (G a n d o lf i ) ) ,  Globotruncanella sp., Archaeoglobigerina cf. A . blowi 
P e s s a g n o ,  Archaeoglobigerina sp., Hedbergella ("Clavihedbergella") sp. H 6pojHH 
xeTepoxejiHi;HjiH (Ta6jia III, cji. 1 1 -2 0 , Ta6jia IV , cji. 1 -3 ) .

BHiueM KaMiiaimjeny -  30Ha ca Radotruncana calcarata -  npHnHcan je Kpe1!- 
H>aK H3 JiOKaJiHTeTa cjeBeposaiiajiiio oj; Sek Riyawra (nojac Riyawra) ca Radotrun- 
cana calcarata (Cushm an), Globotruncanita stuartiformis (De L apparent), Globo- 
truncanital (aff. G. angulata (T ilev )), Globotruncana linneiana (d ’O rb ign y), G. 
bulloides V o g le r , G. arca (C ushm an), G. aegyptica ("duwi") N ak k ad y , Globo- 
truncana aff. gr. aegyptica (aff. fig. 2, Pl. 2, fig. 1, Pl. 3 -  R o b a szy n sk y , 1984), 
Globotruncana cf. G. convexa S a n d id g e , Globotruncana sp. (aff. G. orientalis E1 
N aggar), Globotruncana sp. (aff. Dicarinella primitiva (D a lb iez)), Marginotruncana 
marginata (R euss), Marginotruncana sp., Contusotruncana fornicata (Plum m er), 
Contusotruncana cf. C. patelliformis (G an d o lfi), Globotruncanella sp., Archaeoglo- 
bigerina cretacea (d ’O rbigny), Racamiguembelina cf. R. fructuosa (E gger) h 
Heterohelix spp. (T a6jia IV, cji 4-11).

B oraT a h BeoMa HiiTepecanTna cKynHHa, iiajBepoBaTHHje 30He ca  Globotrun- 
cana aegyptica, KOHCTaTOBaHa je  y  y3opK y Kpe'iii.aKa H3 W adi Zar dai (n o ja c



Riyawra). Ty ce, nopej( BpcTa Globotruncana aegyptica ("duwi') N akkady, Globo- 
truncana aff. aegyptica, G. ventricosa W h ite, G. linneiana (d ’O rbigny), Globo- 
truncana ef. G. rosetta (C arsey), Globotruncana cf. G. mariei Banner & B lo w , 
Globotruncana spp., Contusotruncana cf. C. fornicata (Plum m er), Contusotruncana 
sp. (aff. C. patelliformis (G an d olfi)), Contusotruncanal, Gansserina cf. G. gansseri 
(B o lli) , Ganserina sp., Globotruncanella cf. G. petaloidea (G an d olfi), Globotrun- 
canella sp. (n. sp.), Hajia3e h Marginotruncana marginata (R euss), Marginotruncana 
cf. M. coronata (B o lli) , Marginotruncana gr. pseudolinneiana-coronata, M. renzi 
(G an d o lfi) i IDicarinella primitiva (D a lb iez) ('ra6jia IV, cji. 12-19).

H3 npotJ)HJia C 3 ojj cejia Mazgowta-e (HajjMopcKa BHCHHa H3Mei)y 760-780  
m) noraHy y3opnn 2286, 2287 h 2288.

Y  y3opKy 2286, KaMnaHCKe CTapocra (?30Ha ca Gl. ventricosa -  30Ha ca R. 
calcarata) natjeiin cy Marginotruncana cf. M. renzi (G an d olfi), Marginotruncana 
marginata (R eu ss), M. sinuosa P orthau lt, Globotruncana linneiana (d ’O rb igny), 
G. bulloides V o g le r , G. rosetta (C arsey), G. orientalis E1 N aggar (vnecTaJia), 
Globotruncana aff. G. orientalis, Globotruncana cf. G. arca (C ushm an), Contu- 
stotruncana plummerae (G an d olfi), Contusoruncana cf. C. patelliformis (G an d olfi), 
Contusotruncana aff. C. piicata (W hite), Racamiguembelina cf. R. fructosa (E gger), 
Globotruncanita sp., Heterohelix moremanni (C ushm an), Heterohelix reussi 
(C ushm an) h Planoglobulina spp. (Ta6jia V, cji. 1-8).

KpenibaK H3 T a'iK e npoMa-rpaiha 2287 h o c h  KaMnaH—MacTpHXTCKy cKynHHy 
30Ha ca Gansserina gansseri -  Kojy 'imie Marginotruncana angusticarinata (G andol- 
f i) , Marginotruncatuil, Globotruncana linneiana (d ’O rb igny), Globotruncana gr. lin- 
neiana ("tricarinata", "hilli'), G. bulloides V o g ler , G. arca (C ushm an), Globo- 
truncana gr. arca-fornicata, G. esnehensis N ak k ad y , G. orientalis E1 N aggar, G. 
rosetta (C arsey), G. ventricosa W h ite, G. aegyptica N akkady, Globotruncana sp. 
(n. sp.?), Globotruncana n. sp. "Iq-1", Globotuncana spp., Globotruncanita stuarti- 
formis (De L apparent), Contusotruncana fornicata (Plum m er), C. patelliformis 
(G an d o lfi), Contusotruncana cf. contusa (C ushm an), Contusotruncanal, Gansserina 
sp. (aff. G. wiedenmayeri, MopcjioTiin ca jjBa rpe6eHa?), Racemiguembelina fructosa 
(E gger), Globigerinelloides, Loeviheterohelix h  Heterohelix (Ta6jia V, cji. 9-20 , 
Ta6jia VI, cji. 1).

Tpehn y3opaK nsjiaiiKa C 3 oji M azgowta-e (2288), hoch CKynHHy Koja Haj- 
BepoBaTHHje ojiroisapa 30HH ca Contusotruncana contusa: Globotruncana linneiana 
(d ’O rb ign y), G. bulloides V o g le r , G. esnehensis N ak k ad y , G. arca (Cushm an), 
Gansserina cf. gansseri (B o li), Gansserina sp. (aff. G. wiedenmayeri (G an d olfi)), 
Contusotruncana fornicata (Plum m er), Contusotruncana patelliformis (G an d olfi), 
Contusotruncana cf. C. contusa (C ushm an), Contusotruncana sp., Racemiguembelina 
fructuosa, Globotruncanita elevata (B rotzen), Globotruncanal n sp. "Iq-2" i Hetero- 
helix spp. (Ta6jia VI, cji. 2, 5 -1 0 ,1 2 ).

H a Kpajy najua noMeHyTH h jiBiije iieno3iiaTe -  HOBe BpcTe Globotruncanal n. 
sp. "Iq—3" i Globotruncana n. sp. "Iq-4" y y3opKy 2289 H3 nojaca Dela Sura, ca 
Globotruncana linneiana (d ’O rb ign y), G. bulloides V o g le r , G. orientalis E1 
N aggar. Globotruncana cf. G. arca (C ushm an), G. elevata (B rotzen), Contuso-



truncana fornicata (Plum m er), C. contusa (Cushman), M arginotruncanal (aff. gr. 
coronata -  tarfayensis) , Racemiguembelina fructuosa (E gger), H eterohelix spp., 
apxeorjio6KrepHnaMa h pajinojiapHjaMa (Ta6jia VI, cji. 3 , 4 ,1 1 ,1 3 - 1 7 ) .

O  (|>op\iniui.j;iMa Kpc,(c oo .iacT ii K ao .io ca

AyTopn reojioniKe KapTe o6jiacTH K aoJioca ( V e ,s e l in o v ić  i d r . ,  1979) 
npmiHcajra cy jjoibOKpejuie cejjHMeHTe O Be o6jiacTH BaJiaM6o cjiopMaijHjH (BajieH- 
j(H c-T ypon). y HOBHjoj JiHTepaTypH (fiopMannja je  no/u ijejB cna Ha jjoibv h  ropibv 
BaJiaM 6o 4>opManHjy. ^ o ih a  BaJiaM6o (J)opMaitHja je  "elearly a marine, relatively 
deep water sedim ents, laeking typical neritie eom ponents and marked by pelagic  
faunas" (B u d a y , 1980, p. 125); ropita B ajiaM 6o (J)opMaHHja (ijeHOMaH h TypoH) je. 
“marine deep neritic-bathyal, with pelagie faunas” (B u d a y , 1980, p. 159).

T okom floibe Kpejte, oco6 hto y  j^o6a B ajieH jp c-6ap eM , na HHTaBOM iipocTO- 
py Kaojioc o6jiacrH jieiionoBaiiH cy (j)annjajnio HCTOBeTHH hjih BeoMa cjihhhh ce -  
jtHMeHTH. Hjhxobo npiiiiHCHBaiije BaJiaM 6o (j)opMannjH je  o iip a iijian o . C 'nem i- 
(})HHiiocT BaJiaM 6o (f)opM aniije Kaojioc p er iio n a  je  y  iipncycTBy Kap6oHaTHHx 
KJiacTHTa y  ajiG-nenoMancKOM j|njcjiy  cvKneciije. Y  Sayid Sadiq cepiijH  npeno3H a- 
th cy  y  KJiacTHTHMa (j)ociuiH Kojn iioth 'IV H3 iuiHTK0B0jjH0r Quamchuga jjoM ena 
(Kap6oHaTHa iuiaT(j)opMa). y  ccpnjaM a HM6pHKaTHe 30He GnoKJiacTTiTn ca  
pyj(HCTHMa, pvjiiicTHHM jicTpiiTTCOM h (j)pai’MeHTHMa 0p6HT0JiHHHjja yKa3yjy Ha 
pejiaTHBHy 6jiH3Hiiy iuiHTKOBOjjHor ap eajia  ca  (j)annjaMa THiia Mishrif.

y  cnncKy (J)opaMHHHcj)epa H3 TypoHCKor Jtnjejia ropH>e BajiaM6o (j)opMaii;Hje 
HaBejtene cy h BpcTe Koje m ijecy cTapnje ojt cenona. To 6 h Morjio jta 3iiaHH (1) jja 
BajiaM6o (j^opMamija yKJi>yiiyje h cejiHMeHTe cenoHCKe cTapocTH (3aKJby'iHO ca 
caHTOHOM?), oflHOCHO jja je rpanmi;a cj)opMaiuije noM jepena iiaBHme, hjih (2) jja 
6 h najBHmii jtno BaJiaM6o cj)opMaHiije (KaciiH Typ0H-?CaiiT0H) Morao jja npnnajja 
HeKoj ojt cj)opMannja paii0Typ0HCK0r-paH0KaMiiaHCK0r nojtuHKJiyca. y  noToiteM  
cjiy’iajy to 6 h Monia 6 hth KoMeTan (j)opManiija: "The typical Kometan facies is 
Lower (but not basal) Turonian at the base and, perhaps, Santonian at top." (B ellen  
et a l ., 1959, p. 157; B uday, 1980, p. 174).

O (j)opM annjaMa ropn.e Kpejjc He MO>Ke ce obom  npnjiHKOM apryMeHT0BaH0 
jjHCKyTOBaTH (iiej(ocT'aTaK jjeTajbHiix 6ii0CTpaTTirpa(t)CKHX nojia'raK a 3a c iy 6  ro p -  
n,e Kpejje y niijejiHHH; nejiocTaTaK iie n o cp e ju io r  TepeHCKor yiiiijia). IIpeM a aHa- 
JiH3HpaHOM M aTepiijajiy KaMnaH—MacrpHXTCKa ceK iienna HM6pHKaTHe 30He cacTO- 
jH ce oji nejiamKHX cejiiiM enaTa (30He: G. venticosa, R. calcarata, G. aegyptica, G. 
gansseri h C. contusa) Kojh BpeMeHCKH h (})aniijajiiio oju'()Bapajy (?jinjejioM) 
Shiranish cjiopMaitHjH, ojuiociio (jjoibeM) flHjeJiy Tanjero cj)opMaitHje ("pelagic marls, 
and rare marly lim estone with silt", j ôk ro p ih ii jjho (j)opMan;iije yKJbynyje 
"miogeosinelinal flyseh sediments", B uday, 1980).

B oraT e CKynHHe nJiaHKTOHCKHX (j)opaMHHH(j)epa y  cej(HMeiiTHMa ro p ib e  Kpe- 
jje o6jiacTH Kaojioca yKa3yjy jja cy  OBe cep n je  BeoMa noroflH e 3a jjeTajbHy 6 ho- 
CTpaTnrpa(j)CKy CTyjinjy h KopeJiannjy ca  KJiacii’iiiHM iipo(j)iuioM  y  o6jiacTH  
Gubbio y  AneHHHHMa (Prem oli S ilv a  & S liter , 1994).
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A CONTRIBUTION TO TIIE CRETACEOUS BIOSTRATIGRAPHY 
OF KAOLOS AREA, NE IRAQ

by
*

R ajka R adoičić

Paleontological analytical results (prevailing planktonic foraminifera, amonites) are presented for 
Cretaceous sediments of Kaolos area (Iraqi Kurdistan, NE Iraq). Cretaceous deposits in the area (high 
Folded Zone and Imbricated Zone) mainly belong to the Balambo Foimation sens lato (Valan- 
ginian-Turonian), which have here some specific properties. The necessity is indicated for reconsidera- 
tion of Balambo Formation because sediments in its upper part (based on the given foraminiferal 
content) are younger than Turonian. Campanian-Maastrichtian sequence in series of the Imbricated Zone 
are age equivalent with a part of Schiranish Formation, respectively with lower part of Tanjero Forma- 
tion.

Key words: Cretaceous, Microfauna, Ammonites, Biostratigraphy, Kaolos, Iraqi Kurdistan, NE Iraq.

INTRODUCTION

The geology of Kaolos area (Iraqi Kurdistan, SE of the Suleimaniya) was 
mapped in 1979 under the Kaolos Dam Project. Samples were paleontologically ana- 
lysed from Jurassic and Cretaceous sediments that my colleagues M. Veselinović, I. 
Filipović and V. Popović colected from certain observation points. Although sampling 
was not continous through stratigraphic sections, the acquired data fill the gaps in the 
knowledge of Cretaceous formations in the area.

The information about Liassic and Dogger foraminiferas in carbonate-clastic 
cherty series of the Imbricated Zone (eastem Kaolos, Avroman ranges spurs) is given 
earlier (R adoičić , 1987). This note, besides the micropaleontological aspect of Creta- 
ceous sediments, will give an information provided'by M arkov ić  (1979) on Early 
Cretaceos and Cenomanian ammonitic fauna.

Kralja Petra 38, 11000 Belgrade.



GEOLOGICAL SETTING

The mapped area, according to Map of the physiographic provinces of Iraq 
(1960), belongs partly (westem part) to High Folded Zone, and partly (eastern part) 
to Imbricated Zone.

A highly folded series of Cretaceous pelagic carbonates rocks is outcropping in 
the westem part on a hill S of Sayid Sadiq and on a large ridge extending NE of 
Sayid Sadiq to the village Kanis Spiko and eastward to Kela Kuwa (in this text: 
Sayid Sadiq series).

In the eastem part of the area, typical for the imbricate structure, shal- 
low-basinal (euxinic), pelagic and carbonate-clastic cherty Jurassic and Cretaceous 
series are developed. Jurassic and Cretaceous sediments of the Imbricated Zone are 
exposed in belts extending SW-NE. From west to east, these are: (1) Mazgowta belt 
(Mazgowta -  Bir Dairo), (2) Kaolos belt, (3) Riyawra belt (Tut Agaj-Sek Riyawra- 
-W adi Zar dai), (4) Kaghrina belt (Wadi Kaghrina -  village Zar dai) and (5) Dola 
Sur belt (Dola Sur -  Penjwin).

V ese lin o v ić  (1979) ascribes the oldest sediments ("dolomites of laminated tex- 
ture, breccias badly stratified, marly micrites and interbedded marly claystones") to the 
Sarki Formation, which was deposited, according to B uday (1980), in shallow neritic 
environment "with frequent lagoonal and evaporitic episodes." The analysed samples 
of the Middle Liassic age (R ado ič ić , 1987), however, are from a clastic cherty se- 
ries, probably unnamed formation which is age equivalent to a part (upper?) of the 
Sarki Formation, respectively to part (middle) of the Sehkaniyan Formation.

The Dogger Sargelu Formation (Latest Liassic -  Bathonian), shallow-basinal 
partly euxinic, much widespread in Kaolos area, is either specific here or it is an un- 
named formation that includes the mentioned Liassic clastics. (Clastic carbon- 
ate-cherty series of this type in the Dinarides and the Hellenides characterize proxi- 
mal successions of Cukali-Budva and Pindos type basins of some basins in the Inner 
Dinarides).

Micropalcontological aspect Sayid Sadiq series

The Sayid Sadiq series consists of limestones with or without chert, marly lime- 
stones and marls; few graded clastic interbeds are noted only in the middle. The 
available data (micropaleontological analyses, ammonites) suggest a time interval from 
Valanginian to the Santonian.

Limestones and marly limestones from Kela Kuwa containing Hoplites 
(Kilianella) roubdianum d ’O rb igny  i Spitoceras (Spitoceras) cf. S. (S.) simplicosta- 
tum N ik o lo v , are ascribed by V. Marković to the Valanginian. Like limestones in 
Kanis Spiko area, this limestones bear more or less frequent poorly preserved tintin- 
nids -  Tintinopsella carpathica (M urgeanu & F ilip escu ) -  and, very few, fo- 
raminifers Campanulina carpathica M išik  i Spirillina spp. (P1 I, figs. 1, 3-5). The 
succession in te same outcrop includes ammonites which, according to V. Marković,



suggest Hauterivian-Barremian age: Pseudothurmannia uhligi (M erth), Crioceras sa- 
blieri A ster, Aspinoceras dilatatum (d ’O rb igny) i Neocomites neocomiensis 
d ’O rb igny  (Kela Kuwa). Beds containing ammonites bear radiolarians and same 
foraminifers -  Campanulina carpathica and Spirillina spp..

Further upward, radiolarians also occur, and planktonic foraminifers which are 
frequent only in Albian and Albian-Cenomanian sediments.

The graded microbreccia-calcarenite bed at locality SE from Ser Avi Suleiman 
Agha, with Salpingoporella dinarica R ado ičić  bioclast in the microbreccia matrix, is 
not older than latest Aptian (latest Aptian-earliest Albian) (Pl. I, fig. 6).

Alb-Cenomanian age of limestones SE of Ser Avi Suleiman Agha is evinced by 
ammonites Mortoniceras nanoides W iedem ann , Hammites (Hammiteš) virgulatus 
B ro g n ia rt and Puzosia planulata S ow erby , and a rich assemblage of foraminifers 
of Whiteinella type besides scarse rotalioporae. An identical foraminiferal assemblage 
was found NW of Kela Kuwa (Pl. I, fig. 11).

Cenomanian age of limestones S of Kanis Spiko is evinced by planktonic 
Praeglobotruncana stephani (G andolfi) and Praeglobotruncana sp..

Two specimen (411, 414) derive from a hill south of Sayid Sadiq:
Cenomanian limestone with Whiteinella praehelvetica (T ru jillo ), Whiteinella 

spp., Hedbergella planispira (Tappan), Hedbergella (Asterohedbergella) sp. (n. sp. ?), 
Hedbergella spp., Praeglobotruncana stephani (G andolfi), Rotaliopora sp., Dicarinella 
algeriana (Caron), Dicarinella gr. D. algeriana, Dicarinellal and Heterohelix spp. (Pl. 
II, figs. 10-18), and

-  the limestone of the Santonian age -  Dicarinella asymetrica (S igal), Di- 
carinella aff. D. concavata (B rotzen), Dicarinella sp. (aff. D. hagni 
(S ch leibnerova)), Dicarinella sp., Marginotruncana coronata (B olli), Marginotrun- 
cana sp., gr. M. tarfayaensis (Lehm ann), Marginotruncana sp., Globotruncana linne- 
iana (d ’O rb igny), Globotruncana sp., Hedbergella spp., Globigerinelloides sp. and 
Heterohelix spp. (Pl. III, figs. 1-3).

Micropaleontological aspect of Cretaceous sediments in Imbricated Zone

Cretaceous sediments in series of the Imbricated Zone have a large extent, espe- 
cially in belts Riyawra and Kaghrina. Beds with tintinnids -  Tintinnopsella carpathica, 
with Spirillinae, sponge spicules and radiolarians also were recognized in there ter- 
rains. From sediments of Riyawra belt, which contain radiolarians and sponge spi- 
cules, V. Marković mentions Hautervain-Barremian ammonites Mountoniceras moun- 
tonianum d ’O rbigny  i Acrioceras breistrofferi S arkar.

The Apt-Albian part of the succession here also includes frequent limestones 
with hedbergallae, and occasional other foraminifers. Limestone at locality NE of 
Wadi Zar dai (Riyawra belt), quite possibly of Early Albian age, contains sparse hed- 
bergellae and planomalinae -  Planomalina cheniourensis Sigal i Planomalina sp. (Pl.
I, figs. 7-9).

Limestone of Albian-Cenomanian age with Bonetocardiella betica (A zem a), B. 
conoidea (Bonet) and frequent Pithonella gr. ovalis (K aufm ann), is identified only



in the Dola Sur series (Pl. I, figs. 12-14).
The available samples of the Cenomanian age include:
-Carbonate clastics -  skeletal rudist calcarenite and microbreccias with Orbitoli- 

na fragment and, very few, planktonics (belts: Kaolos, Riyawra and Dola Sur; Pl. II, 
figs. 1-3). In this sediments of the Kaolos belt were found rudists Eoradiolites liratus 
(C onrad), Eoradolites cf. E. franchi P aro n a , Eoradiolites cf. E. metohijensis 
P ejo v ić  (data: D. Pejović).

Pelagic limestones (belts: Riyawra and Dola Sur) with more or less frequent 
planktonie foraminifers Rotaliopora cushmani (M orrow ), Rotaliopora spp., Praeglobo- 
truncana stephani (G andolfi), Whiteinella spp., Hedbergella spp., Heterohelix spp. i 
Globigerinelloides sp. (Pl. II, figs. 4-9).

None of the analysed samples originated from sediments of Turonian age.
Senonian limestones have a large extent in the belts: Mazgowta, Riyawri, Kagh- 

rina and Dola Sur, always containing abundant assemblages of planktonic foraminifers 
which include species little known in sections and certainly some new species. Some 
of the assemblages are partly illustrated on plates III-IV.

The oldest senonian sediment Santonian in the available material is limestone 
outcropping in Wadi Kaghrina with Dicarinella asymetrica (S igal), D. concavata 
(B ro tzen), D. primitiva (D alb iez), Dicarinella sp. (gr. D. primitiva), D. imbricata 
(M orond), Marginotruncana renzi (G andolfi), Marginotruncana cf. M. algeriana 
(C aron), Globotruncana linneiana (d ’O rb igny) and Globotruncana spp. (Pl. III, figs.
4-10).

From the same belt, ESE of the village Zar dai, is Campanian limestone which 
bears an assemblage of the Globotruncana ventricosa W hite, G. arca (C ushm an), 
Globotruncana gr. arca -  fornicata, G. orientalis E1 N ag g ar, G. linneiana 
(d ’O rb ig n y ), Globotruncana cf. G. rnarici B anncr & B low , Marginotruncana si- 
gali (R eichel), M. sinuosa P o rth au lt, Globotruncanella sp. (gr. G. petaloidea 
(G andolfi)), Globotruncanella sp., Archaeoglobigerina cf. A. blowi P essag n o , Ar- 
chaeoglobigerina sp., Hedbergella ("clavihedbergella') sp. and Heterohelicidae (Pl. III, 
flgs. 11-16, Pl. IV, figs. 1-3).

Late Campanian age -  Radotruncana calcarata Zone -  is a sample from the lo- 
cality NW of the Sek Riyawra (Riyawra belt) with Radotruncana calcarata 
(C ushm an), Globotruncanita stuartiformis (De L apparen t), Globotruncanital (aff. 
G. angulata (T ilev)), Globotruncana linneiana (d ’O rb igny), G. bulloides V o g ler, 
G. arca (C ushm an), G. aegyptica ("duwi") N akkady , Globotruncana aff. gr. aegyp- 
tica (aff. fig. 2, Pl. 2, fig. 1, Pl. 3 -  R obaszynsky  et a l., 1984), Globotruncana cf. 
G. convexa S an d id g e , Globotruncana sp. (aff. G. orientalis E1 N aggar), Globo- 
truncana sp. (aff. Dicarinella primitiva (D albiez)), Marginotruncana marginata 
(R euss), Marginotruncana sp., Contusotruncana fornicata (Plum m er), Contusotrun- 
cana cf. C. patelliformis (G andolfi), Globotruncanella sp., Archaeoglobigerina creta- 
cea (d ’O rb ig n y ), Racamiguembelina cf. R. fructuosa (Egger) and Heterohelix spp. 
(Pl. IV, figs. 4-11).

A peculiar assemblage was found in limestone from the Wadi Zar dai (Riyawra 
belt) ascribed quite likely to Globotruncana aegyptica Zone, where Globotruncana



aegyptica ("duwi") N akkady , Globotruncana aff. aegyptica, G. ventricosa W hite , G. 
linneiana (d ’O rb igny), Globotruncana cf. G. rosetta (C arsey), Globotruncana cf. G. 
mariei B anner & B low , Globotruncana spp., Contusotruncana cf. C. gomicata 
(P lum m er), Contusotruncana sp. (aff. C. patalliformis (G andolfi)), Contusotrun- 
canal, Gansserina cf. G. gansseri (B olli), Gansserina sp., Globotruncanella cf. G. 
petaloidea (G andolfi), Globotruncanella sp. (n. sp.), are associated with frequent 
marginotruncanae -  Marginotruncana marginata (R euss), Marginotruncana cf. M. 
coronata (B olli), Marginotruncana gr. pseudolinneiana-coronata, M. renzi (G ando lfi)
i IDicarinella primitiva (D albiez) (Pl. IV, figs. 12-19).

Three samples, 2286, 2287 and 2288, derived from the section NW of the vil- 
lage Mazgowta (Mazgowta belt):

In the sample 2286, of the Campanian age (? G. ventricosa Zone -  R. calcarata 
Zone) are found Marginotruncana cf. M. renzi (G andolfi), M. marginata (R euss), 
M. sinuosa P o rth au lt, Globotruncana linneiana (d ’O rb igny), G. bulloides V o g ler, 
G. rosetta (C arsey), G. orientalis E1 N aggar, Globotruncana aff. G. orientalis, Glo- 
botruncana cf. G. arca (C ushm an), Contusotruncana plummerae (G andolfi), Contu- 
sotruncana cf. C. patelliformis (G andolfi), Contusotruncana aff. C. plicata (W hite), 
Recamiguembelina cf. R. fructosa (Egger), Globotruncanita sp., Heterohelix more- 
manni (C ushm an), H. reussi (C ushm an) and Planoglobuiina spp. (Pl. V, figs. 1-8, 
Pl. VI, fig. 1).

Limestone from observation point 2287 bears Campanian-Maastrichtian assem- 
blage -  Gansserina gansseri Zone -  with Marginotruncana angusticarinata 
(G andolfi), Marginotruncanal, Globotruncana linneiana (d ’O rb ig n y ), Globotrun- 
cana gr. 1inneiana ("tricarinata", "hiJf’), G. bulloides V o g ler, G. arca (C ushm an), 
Globotruncana gr. arca-fornicata, G. esnehensis N ak k ad y , G. oricntalis L1 N ag g ar, 
G. rosetta (C arsey), G. ventricosa W hite, G. aegyptica N ak k ad y , Globotruncana 
sp. (n. sp.?), Globotruncana n. sp. "Iq—1", Globotruneana spp., G. stratiformis (De 
L ap p aren t), Contusotruncana fornicata (P lum m er), C. patelliformis (G ando lfi), 
Contusotruncana cf. contusa (C ushm an), Contusotruncanal, Gansserina sp. (aff. G. 
wiedenmayeri, morfotip sa dva grebena?), Racemiguembelina fructosa (E gger), Glo- 
bigerinelloides, Loeviheterohelix and Heterohelix (Pl. V, figs. 9-20, Pl. VI, fig. 1).

Third sample from Mazgowta section (2288) bears assemblage which quite likely 
correspond to Gansserina gansseri Zone: Globotruncana linneiana (d ’O rb ig n y ), G. 
bulloides V o g ler, G. esnehesis N akkady , G. arca (C ushm an), Gansserina cf. gans- 
seri (Boli), Gansserina sp. (aff. G. wiedenmayeri (G andolfi)), Contusotruncana for- 
nicata (P lum m er), C. patellifoimis (G andolfi), Contusotruncana cf. C. contusa 
(C ushm an), Contusotruncana sp., Racemiguembelina fructosa, Globotruncanita eJe- 
vata (B rotzen), Globolruncanal n sp. "Iq-2" and Heterohelix spp. (Pl. VI, figs. 2,
5-10, 12).

Finally, the mention should be made of two new species -  Globotruncanal n. 
sp. "Iq—3" and Globotruncana n. sp. "Iq-4" -  in the sample 2389 from Dola Sur 
belt, associated with Globotruncana linneiana (d ’O rb igny), G. bulloides V o g le r , G. 
orientalis E1 N ag g ar, Globotruncana cf. G. arca (C ushm an), Globotruncanita ele- 
vata (B rotzen), Contusotruncana fomicata (Plum m er), C. contusa (C ushm an),



Marginotruncanal (aff. gr. coronata -  tarfayensis), Racemiguembelina fructosa 
(E gger), Heterohelix spp., Archaeoglobigerinae and radiolarians (Pl. VI, figs. 3, 4, 

' 11, 13-17).

On Cretaceous formations of Kaolos area

The authors of the geological map (V eselinov ić  et al., 1979) included into 
the Balambo Formation (Valanginian-Turonian) Cretaceous sediments of the study 
area. In the latest reference literature, Balambo Formation is divided into Lower and 
Upper Balambo Formation. Lower Balambo Formation is "clearly a marine, relatively 
deep water sediments, lacking typical neritic components and marked by pelagic fau- 
nas" (Bu<lay, 1980). Upper Balambo Formation (Cenonanian and Turonian) is 
"marine deep neritic-bathyal, with pelagic faunas" (Buday ,1980).

Sediments deposited all over the Kaolos area during the Lower Cretaceous were 
uniform or very similar. Their assignement to the Balambo Formation is justified. A 
specific feature of Balambo Formation in this region is the presence carbonate clastics 
in the (?Aptian) Albian-Cenomanian part of the succession. Shallow-water biota in 
the ?Aptian—Albian clastics of the Sayid Sadiq series derived from the Qamchuga 
domain (carbonate platform, probably situated westward of the basin area). Bioclastic 
beds with rudists and rudist debris in series of the Imbricate Zone suggest a relatively 
near shallow-water area with Mishrif type facies.

The list of foraminifers from "Turonian" part of the Upper Balambo Formation 
includes species not older than the Senonian. This may imply (a) that Balambo For- 
mation includes Senonian sediments (ending with Santonian) i.e. that their upper 
boundary should be placed more upward, or (b) that a part of Balambo Formation 
might belong to one of the Turonian-Campanian subcycle formations. It the given 
case, it could be the Kometan Formation: "The typical Kometan facies is Lower (but 
not basal) Turonian at the base and, perhaps, Santonian at top." (B ellen et a l., 
1959, p. 157; B uday , 1980, p. 174). Redefinition of the Balambo Formation and a 
detailed stratigraphic study are necessary.

An argumented discussion of Upper Cretaceous formations is not presently given 
(for lacking biostratigraphic data on the entire Upper Cretaceous column; for lacking 
a direct terrain inspection). The Campanian-Maastrichtian sequence of the Imbricated 
Zone, based on the analysed material, consists of pelagic limestones (zones: G. ventri- 
cosa, R. calcarata, G. aegyptica, G. gansseri and C. contusa) which are correlative in 
facies and age with lower part of the Tanjero Formation ("pelagic marls, and rare 
marly limestones with silt" while the upper part of Tanjero Formation includes 
"miogeosinclinal flysch sediments", B u d a y , 1980).

Abundant planktonic foraminiferal assemblages in Upper Cretaceous sediments of 
Kaolos area render these series very suitable for a detail biostratigrahic study and 
correlation with the classical Tethyan section of Gubio area in the Apennines 
(P rem oli S ilv a  & S lite r , 1994).
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TAEJIA I PLATE

Cji. (Fig.) 1. SpiriUma cf. S. infima S tr ick lan d , xl20, y3opaK (sample) 2758, Kela 
Kuwa, Sayid Sadiq cepnja, BaneHHHC (Kela Kuwa, Sayid Sadiq series, 
Valanginian).

C ji. (Fig.) 2. SpiiiUina sp., xl20, y3opaK (sample) 534, W. Kaghrina -  W. Jonan, 
BajieHjtHC (W. Kaghrina -  W. Jonan, Valanginian).

Cji. (Fig.) 3. SpiiiUina sp., xl00, y3opaK (sample) 2758, Kela Kuwa, Sayid Sadiq, 
naiien;iHC (Kela Kuwa, Sayid Sadiq series, Valengien).

Cji. (Fig.) 4. Tintinnopsella carpathica (M urgeanu & F ilip e scu ) x cca 250, y3opaK 
(sample) 458a, Kanis Spiko, Sayis Sadiq cepnja, BajieHHHC (Kanis Spiko, Sayis 
Sadiq series, Valengien).

Cji. (Fig.) 5. Campanulina caipathica M išik , y3opaK (sample) 2946, C ofl Sayid 
S ad iq -a , hcokom(N from  Sayid Sadiq, Neocomian).

Cji. (Fig.) 6. Salpingoporella dinarica R ad o ič ić , x80, y3opaK (sample) 2773, JH  OH 
cejia Ser Avi Suleiman Agha, najBMiiin anT hjih  najnH>KH a:i6 (6HOKJiacT y 
MaTpHKcy MHKpo6pc>ie) (SE of the village Ser Avi Suleiman Agha, latest 
Aptian-earhest Albian (bioclast in the microbreccia matrix)).

Cji. (Figs.) 7 - 9  K pciihaK  ca njiaHOMajiHHaMa h  xea6eprejiaM a, (Limestone with 
Planomalinae and Hedbergellae) y3opaK (sample) 218, S1 od Wadi Zar dai (nojac 
Riyawra), hoh>h  aji6 (NE of the Wadi Zar dai (Riyawra belt), Lower Albian):

Cji. (Fig.) 7. -  Planomalina sp., x75
Cji. (Fig.) 8. -  Planomalina cheniourensis S ig a l, x75
Cji. (Fig.) 9. -  Hedbergella sp., x75
Cji. (Fig.) 10. Hedbergella sp. h  cnHKyjie cnoHrHja (Hedbergella sp. and sponge 

spicules), x90, y3opaK (sample) 91-4, W. Kaghrina (nojac Kaghrina), 
6apeM -anT  (Wadi Kaghrina (W. Kaghrina belt) Barremian-Aptian).

Cji. (Fig.) 11. Whiteinella sp., Hedbergella sp. h  Heterohelix sp. (Whiteinella sp., 
Hedbergella sp. and Heterohelix sp.), x90, y3opaK (sample) 2954, Kela Kuwa, 
Sayid Sadiq cepnja, ijeHOMaH (Kela Kuwa, Sayid Sadiq series, Cenomanian).

Cji. (Figs.) 12-14 Bonetocardiella betica (A zem a), Cji. (Fig.) 12.; Bonetocardiella 
conoidea (B onet), Cji. (Figs.) 13-14, x cca 250, y3opaK (sample) 3128, Dola 
Sui-Penjwin (Dola Sui riojac), aji6-qeHOMan (Dola Sui-Penjwin (Dola Sui belt), 
Alb- Cenomanian).



TABJIA II PLATE

UcHOMaHCKH (py,|HcieH) Ka.iKapcHUT, >iopaK  266, CH o,| ccjia Sek Kiya\vra (Hojac Riyawra) 
(Cenomanian skeletal (rudistid) calcarenite, sample 266, NE of thc village Sek Riyawra (Riyawra 
belt):

Cji. (Fig.) 1. <I>parMeHT 0p6HT0JiHHHjta (Orbitolinid bioclast), x25 
Cji. (Fig.) 2. <t>parMeHT paanojiHTec (Radiolites fragment), x25 
C ji. (Fig.) 3. Praeglobotnincana stephani (G ando lfi) xl00 

UcHOMancKH KpciH>aK. y iopaK  353, Iwala (nojac Riyawra) (Ccnomanian limestone, sample 353, 
Iwala (Riyawra belt)):

Cji. (Fig.) 4. Praeglobotmncana stephani (G ando lfi), x75 
Cji. (Fig.) 5. Rotaliopora sp. (aff. R. balemaensis (G andolfi)), x75 

IIcHOMancKii k|>ciH.iiK. y3opaK 3238, Dola Sur - Penjwin (nojac Dola Sur) (Cenomanian limestone, 
sample 3238, Dola Sur - Penjwin (Dola Sur belt)):

Cji. (Fig.) 6. Praeglobotruncana stephani (G andolfi), x75 
Cji. (Fig.) 7. Rotaliopora cushmani (M orrow ), x75 
Cji. (Fig.) 8. Rotaliopora sp., x75 
Cji. (Fig.) 9. Whiteinella sp., x75 

IlcHOMaH jy*Hi> 0,1 Sayid sadiq-a, viopaK  411 (y aconHjamijH: IVhiteineUa praehelvetica)
(Ccnomanian S of the Sayid Sadiq, sample 411 (in thc association: WhiteineIIa prachefvetica):

Cji. (Fig.) 10. Praeglobotruncana stephani-gibba (npeJia3HH o6jihk) (Praeglobotruncana 
stephani transitional foim to P. gibba K laus), x75 

Cji. (Fig.) 11. Genus? (Dicarineila'?), x80 
Cji. (Fig.) 12. Hedbergella pianispira (T appan), x80 
Cji. (Figs.) 13., 14. Hedbergelia (Asterohedbergella) sp. (sp. nov.?), x75 
Cji. (Fig.) 15. Hedbergeila? Whiteinelia?, x80 
Cji. (Fig.) 16. Hedbergeiia pianispira (T appan), x75 
Cji. (Fig.) 17. Rotaliopora sp., x80 
Cji. (Fig.) 18. Dicarinella cf. algeriana (C aion), x80



TAEJIA III PLATE

, Iv > k h o  (i.i Sayid Sadiq a ,  j i o p a K  411, i o * a  ca Dicarinclla asvmetricn (South of Sayid Sadiq, saniplc 
414, Dicarinella asymetrica Zone):

Cji. (Figs.) 1-2 DicarineUa asymetrica (S igal), x75 
C j i .  (Fig.) 3. Globotruncana Unneiana (d ’O rb igny), x75 

VVadi Kaghrina, v io p a K  82 4, 30Ha ca DicarineUa asymetrica (Wadi Kaghrina, sample 82-4, 
DicarineUa asvmetrica Zone):

Cji. (Fig.) 4. DicarineUa asymethca (S igal), x75 
Cji. (Figs.) 5 -6  DicarineUa concavata (B ro tzen), x75 
Cji. (Fig.) 7. DicarineUa sp. (gr. D. piimitiva (D albiez)), x75 
Cji. (Fig.) 8. DicarineUa primitiva (D alb iez), x75 
Cji. (Fig.) 9. DicarineUa imbricata (M ornod), x75 
Cji. (Fig.) 10. DicahneUa?, x75 

M.IM 0;i cc.ia Zar dai (nojac Kaghrina), v  i o p a K  2321, lona ca Globotruncana ventricosa (ESE of the 
villagc Zar dai (Kaghrina belt), sample 2321, Globotruncana ventricosa Zone):

Cji. (Figs.) 11-12 Marginotruncana sigaU (R eichel), x80 
Cji. (Fig.) 13. Globotruncana ventiicosa W h ite , x75 
Cji. (Fig.) 14. GlobotruncaneUa sp., x75
Cji. (Fig.) 15. GlobotruncaneUa sp. (gr. petaloidea (G andolfi)), x75
Cji. (Fig.) 16. HedbergeUa (“ClavihedbergeUa”)  sp., x75
Cji. (Fig.) 17. Globotruncana cf. G. mariei B anner & B low , x75
Cji. (Fig.) 18. Archaeoglobigerina cf. Ar. blowi P essag n o , x75
Cji. (Fig.) 19. Archaeoglobigerina sp., x75
Cji. (Fig.) 20. Globotruncana orientalis E1 N ag g ar, x80



TABJIA IV PLATE

(HacTOBaK ca r a o . i e  III, y 3 o p a K  2321, 3 0 1a  c a  Globotruncana ventricosa) ( c o n t .  from Pl. III: s a m p le  

2321, Globotruncana ventricosa Zone):
Cn. (Fig.) 1. Marginotruncana sinuosa P o rth a u lt, x80 
Cji. (Fig.) 2. Dicarinellal (gr. D. primitiva) -  Globotruncanal, x80 
Cji. (Fig.) 3. Globotruncana gr. arca-fomicata ("leupoldi”), x75 

C3 on Sek Riyawra (nojac Riyawra), y <opaK  2036, 3o a a  ca Radotruncana calcarata: (NW of the 
Sek Riyawra (Riyawra belt), sample 2036, Radotruncana caJcarata Zone:)

Cji. (Figs.) 4 -5  Radotruncana calcarata (C ushm an), cji. 4 -  x80, cji. 5 -  x75.
Cji. (Fig.) 6. Globotruncana stuartiformis (D alb iez), x75 
Cji. (Fig.) 7. Archaeoglobigerina cretacea (d ’O rbigny), x75 
Cji. (Fig.) 8. Globotruncana bulloiđes V o g ler, x75 
Cji. (Fig.) 9. Globotruncana aegyptica (“duwi”) N akkady , x75 
Cji. (Fig.) 10. Globotruncana fomicata (P lum m er), x75 
Cji. (Fig.) 11. Globotruncana aff. gr. G. aegyptica N akkady , x75 

Wadi Zar dai (nojac Riyawra), j iopaK 2340, ?ioia ca Globotruncana aegyptica: (Wadi Zar dai 
(Riyawra belt), sample 2340, ? Globotruncana acgvptica Zone:)

Cji. (Fig.) 12. (?) Dicarinella primitiva (D alb iez), x70
Cji. (Fig.) 13. Marginotruncana gr. pseudolinneiana-coronata, x70
Cji. (Fig.) 14. Globotruncana aff. gr. G. aegyptica N akkady , x75 (=sl. 11)
Cji. (Fig.) 15. Globotruncana aegyptica (“duwi”) N akkady , x75 
Cji. (Fig.) 16. Gansserina sp., x70 (partly damaged)
Cji. (Fig.) 17. Genus?, x70
Cji. (Fig.) 18. Globotmncanellal, x70
Cji. (Fig.) 19. Globotmncanal (aff. gr. G. aegyptica), x75



TAEJIA V PLATE

C3 o,i ce.ia Mazgowta (nojac Mazgovvta), v topan 2286, ?3oaa ca Globotruncana ventricosa -ioaa ca 
Radotruncana calcarata: (NW of thc Mazgowta (Mazgowta belt), sample 2286, ? Globotruncana 
ventricosa Zone - Radotruncana calcarata Zone:)

Cji. (Figs) 1-2 Globotruncana aff. G. orientalis E1 N ag g ar, x75 
Cji. (Figs) 3-5 Globotruncana orientalis E1 N aggar, x75 
Cji. (Fig.) 6. Contusotruncana plummerae (G andolfi), x75 
Cji. (Fig.) 7. Contusotruncana aff. C. plicata (W hite), x75 
Cji. (Fig.) 8. Globotruncana aica (C ushm an), x75 

C3 o,i cejia Mazgowta (nojac Mazgowta), y3opaK 2287, 3oaa ca Gansserina gansserr. (NW of the 
Mazgowta (Mazgowta belt), sample 2287, Gansserina gansseri Zone:)

Cji. (Fig.) 9. Globotruncana ventricosa W h ite , x75
Cji. (Fig.) 10. Globigeiinelloides sp., x75
Cji. (Fig.) 11. Globotruncana bulloides V o g 1 e r , x75
Cji. (Fig.) 12. Contusotnincana patelliformis (G ando lfi), x75
Cji. (Fig.) 13. Globotruncana sp. (aff. M. paraconcavata), x75
Cji. (Fig.) 14. Contusotruncana'!, x75
Cji. (Fig.) 15. Gansserina sp. (aff. G. wiedenmayeri -  Mopt}x>Tnn ca jma rp e6 eH a  

(morphotype with two keels?)), x75 
Cji. (Fig.) 16. Globotmncana esnehensis N ak k ad y , x75 
Cji. (Fig.) 17. Contusotruncana cf. contusa (C ushm an), x70 
Cji. (Fig.) 18. Globotmncana orientalis E1 N ag g ar, x75 
Cji. (Fig.) 19. Globotmncanal, x70
Cji. (Fig.) 20. Maiginotmncana angusticarinata (G andolfi), Globotruncana cf. 

ventricosa W hite , x75

TAEJIA VI PLATE

■acTaBaKca ia o .i t  V, viopaK  2287: (cont. from  Pl. V, sam ple 2287:)
Cji. 1. Globotmncma! n. sp. “Iq-1”, x90 

C3 o;i cejia Mazgowta (nojac Mazgowta), viopan 2288, ?io«a ca Contusotruncana contusa: (NW of 
the village Mazgovvta (Mazgowta belt), sample 2287, ? Contusotruncana contusa Zone:)

Cji. (Fig.) 2. GlobotmncanćP. n. sp. “Iq-2”, x90 
Cji. (Figs) 5-7 Contusotmncana fomicata (P lum m er), x75

• Cji. (Fig.) 8. Contusotmncana aff. C. contusa (C ushm an), x75 (nocJbeaiiH  3aBojaK 
ouiT eheH  (last whorl damaged)) x75 

Cji. (Fig.) 9. Gansserina sp. (aff. G. wiedenmayeri (G andolfi)), x70x75 
Cji. (Fig.) 10. Globotmncana esnehensis N ak k ad y , x75 
Cji. (Fig.) 12. Contusotmncana sp., x70 

Dola Sur - Pcnjwin (no jac  Dola Sur), v iopaK 2389, 3oaa ca Contusotruncana contusa: (Dola Sur - 
Penjwin (Dola Sur belt), sample 2389, Contusotruncana contusa Zone:)

Cji. (Fig.) 3 Globotruncana n. sp. “Iq-3”, x-90 
Cji. (Fig.) 4 Globotruncana n. sp.? “Iq-4”, x90 
Cji. (Fig.) 11 Contusotruncana contusa (C ushm an), x70 
Cji. (Fig.) 13 Globotmncana orientalis E1 Naggar, x70 
Cji. (Fig.) 14 Globotmncanella‘1, x70
Cji. (Fig.) 15 Marginotmncanal -  Kpyima (|iopMa aff. gr. coronata-tarfayensis, x70 
Cji. (Fig.) 16 Globotmncanita elevata (B ro tzen), x70 
Cji. (Fig.) 17 Contusotmncana fomicata (P lum m er), x75














