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Dicarinella asymetrica ygjcww y—
Dicarinella asymetrica zone
Category: Total Range Zone
Age: Early Santonian to Early Campanian
Author: Robaszynski & Caron, 1995
68 4 Sl Glguy (sl plas ol (Total range zone)sls 28" 055 o)
Sl ,le 095 opl ol en ‘_;Lm,f 3,03 ysa> 0T 4> Dicarinella asymetrica
Archaeoglobigerina bosquensis Pessagno 1967, A. cretacea (d'Orbigny
1840), A.tradinghousensis Pessagno 1967 , Contusotruncana fornicata
(Plummer 1931) , C. patelliformis  (Gandolfi 1955), Dicarinella
canaliculata (Reuss 1854), D. concavata (Brotzen 1934), D. hagni
(Scheibnerova 1962), Globigerinelloides alvarezi (Eternod olvera 1959),
G. bolli (Pessagno 1967), G. escheri Kaufmann 1865,G.impensus (Sliter
1977), G. prairiehillensis (Pessagno 1967), G. ultramicrus (Subbotina
1949) Globotruncana arca (Cushman 1926), G. bulloides Vogler 1941,
G. linneiana (d'Orbigny 1839), Globotruncanita elevata (Brotzen 1934),
Guembelietria cretacea Cushman 1933, Heterohelix globulosa (Ehrenberg
1840), H. carinata Cushman 1938, ,H.striata (Ehrenberg 1840), H. papula,
Laeviheterohelix pulchra (Brotzen 1936) ,Marginotruncana coronata (Bolli
1945), M. marginata (Reuss 1845), M .pseudolinneiana Pessagno 1967, M.
paraconcavata Porthault 1970, M. renzi (Gandolfi 1942), M. schneegansi
(Sigal 1952), M. sigali (Reichel 1950), M. undulata (Lehmann 1963)
Muricohedbergella flandrini (Porthault 1970), M. holmdelensis (Olsson
1964), M. simplex (Morrow 1934), Pseudoguembelina costellifera Masters
1976, Pseudotextularia nuttalli (Moorwijk 1937), Schackoina multispinata
(Cushman & Wickenden 1930) , Rugoglobigerina rugosa (Plummer
1926),Ventillabrella austiniana Cushman 1938.
fA
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L;.L.L.AJ? saeSaTeKon J1s o5 andllas 3550 by 50 S cpl o
marginotruncanids o5 8 _s1,a1 .3 0 515 0T oYU e 53 5 5T 45
sl 48 sl ol es 4 \Ventilabrella austiniana «,8 FOD,
O oebelS-ogsle Sl 5, 5 Cwwd Texanites hispanicus
45 FOD ol o 4 Dicarinella asymetrica 48 LOD uored 348 o
st 5S1 6,8 FO LUS s Globotruncanita elevata st Ol 5054,
i adlae 3,00 Sl 5, oYL s Echinocorys vulgaris-striata
ks 055y 45 LOD 3l Olg o S Sl (5)5Tab & Y s el
e 03 e ) D3l | s S Olse 4 35 Dicarinella concavata
foere 5338 oslizul ailate pl 53 lelS ST Jloj ool o 05 e
i olelis addlls 300 Sl 5 ol bl 45 slis 05, 48 FF 5 i VP
S
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Dicarinella asymetrica ¢yg ycws y—
Dicarinella asymetrica zone
Category: Total Range Zone
Age: Early Santonian to Early Campanian
Author: Robaszynski & Caron, 1995
Dicarinella 4,8 & ol Slgwy Sl plad Jols (glo 28 055 ol
S5 ,Le 05 opl ol en sladi S 5,05 5 sa> 0T 43 asymetrica
Archaeoglobigerina bosquensis Pessagno1967, A.cretacea (d,Orbigny)
1840, Contusotruncana fornicata (Plummer 1931) , C. patelliformis
(Gandolfi 1955), D. concavata (Brotzen 1934), D. sp., Globotruncana
arca (Cushman 1926), G.bulloides Vogler 1941, G.linneiana
(D'Orbigny 1839), Guembelitria cretacea Cushman 1933, Heterohelix
globulosa (Ehrenberg 1840), Laeviheterohelix pulchra (Brotzen1936) ,
Globigerinelloides alvarezi (Eternod olvera 1959), G. bolli (Pessagno
1967), G. escheri Kaufmann 1865, G. prairiehillensis (Pessagno 1970),
G. sp., Marginotruncana coronata (Bolli 1945), M. marginata (Reuss 1845),
M. pseudolinneiana Pessagno 1967, M. paraconcavata Porthault 1970, M.
renzi (Gandolfi 1942), M. schneegansi (Sigal 1952), M. sigali (Reichel 1950),
Muricohedbergella flandrini (Porthault 1970), M.holmdelensis (Olsson
1964), Pseudoguembelina costellifera Masters 1976, Pseudotextularia
nuttalli (Moorwijk 1937), Rugoglobigerina rugosa (Plummer 1926).
Ll i & sbeSaTeSn 53 bl gl Sl e by opl 5o
garls LS 5,8 e 15 adlle 3ype a5 S 55 5 ST
asld 3 9 5 opl s Globotruncanita elevata 5 Ventilabrella austiniana
Dicarinella asymetrica LOD s marginotruncanids @,Jf soal 5HIA
Je s sl esls Ol ze 4 Contusotruncana patelliformis 45 FOD
Echinocorys vulgaris- (i 281 458 FO 3 cpl )3 . o3lizal aalllas 3 4a
45 4 Texanites hispanicus _ziseT 4,5 LOS 5 5,0 YU S o Striata
S andls sy Glej e o) Cwend s Cladoceramus sp. (gl o
b e Olbl 53 e Wy et sl 5055, 48 ¥ (ylg 5o Aids
(5 JS8) s § b lalS - o sl
905 i 39 39 (bl — (gl Slo ) § g0 et 0—0
525 FBOT Wil Caad o 5l Jls 3 anlllas 5550 S5 50 e g 0l o
.;,f@ , 3 Dicarinella asymetrica Total Range Zone O 5 j&ww 5 4= cp YU

fa

(Reuss 1845), M. pseudolinneiana Pessagno 1967, M.paraconcavata
Porthault 1970, M.renzi (Gandolfi 1942), M.schneegansi (Sigal 1952), M.
sigali (Reichel 1950), M. sinuosa Porthault 1970, M. tarfayaensis (Lehmann
1963), Muricohedbergella simplex (Morrow 1934), M.planispira(Tappan,
1940), M. flandrini (Porthault 1970), M.holmdelensis (Olsson 1964),
Pseudoguembelina costellifera Masters1976, Pseudotextularia nuttalli
(Voorwijk 1937) , Rugoglobigerina rugosa (Plummer 1926), Ventillabrella
austiniana Cushman 1928,Whiteinella aumalensis (Sigal 1952), W. baltica
Douglas & Rankin 1969.
J=1s 5 5 5T Wil Jetls 5 lalS= s mle Sl e B ol oo
ol 48 i, ol s 2,8 o Ll Dicarinella asymetrica O35
6[.&45; LODs I 14 5 il 5 - g Globotruncanita elevata ja j o o
45 FOD ol s « Dicarinella asymetrica, Ventillabrella austiniana
oslamul 3y40 5,0 pnd sla esls Ol ge 4 Contusotruncana patelliformis
Dicarinella primitiva-Dicarinella L= JJK; Lgy opomed ujf Ol
Dicarinella o~ sl ¢3lu>! Jus ;I concavata-Dicarinella asymetrica
syse Sl 3L asb 5s Jg,:, s o5 bkt s 4«5 algeriana
o pnsr S 48 samn S| ar o 0l ot it ) 5325 515 s
LO 15 5 3 &5 il il olalS =05 55l 50 sV oo om0l &
$ 85 L0 5 Jool i €3> Ol 4 Cladoceramus sp. ol 5ol 455
RS Seaed )3 093 (G5 43l Ol 2 4 Echinocorys gr. scutata G oS
VF a0 Glae ) sld 010505 455 T4 el 53 ks S aalllan 3 g0 e e
(P S s o andllas 3y 50 Lo e b1 55 i
S5 i gt 39 RlelS— gl Sloj 590 cetd . ¥—0
Dicarinella asymetrica yg jeww y —
Dicarinella asymetrica zone
Category: Total Range Zone
Age: Early Santonian to Early Campanian
Author: Robaszynski & Caron, 1995
Dicarinella 4,8 o ol Slswy lmw plad Juls lo 8 055 (ol
Sl aobe 055 pl o en slawi S 5,05 i 0T 43 asymetrica
Archaeoglobigerina cretacea (d,Orbigny 1840), A.sp., A.tradinghousensis
Pessagno 1967, Contusotruncana fornicata (Plummer 1931)
C. patelliformis (Gandolfi 1955), Dicarinella canaliculata (Reuss 1845), D.
concavata (Brotzen 1934), D. hagni (Scheibnerova 1962), Globotruncana
arca (Cushman 1926), G. bulloides Vogler 1941, G. linneiana (d,Orbigny
1839), Globotruncanita elevata (Brotzen 1934), Heterohelix globulosa
(Ehrenberg 1840), H.carinata(Cushman 1938), Laeviheterohelix pulchra
(Brotzen 1936) , Globigerinelloides alvarezi (Eternod olvera 1959),
G. bolli (Pessagno 1967), G. escheri Kaufmann 1865, G. prairiehillensis
(Pessagno), G.sp., Muricohedbergella holmdelensis (Olsson 1960),
M. simplex (Morrow 1934), Marginotruncana coronata (Bolli 1945),
M. marginata (Reuss 1845), M.pseudolinneiana Pessagno 1967, M.
paraconcavata Porthault 1970, M.renzi (Gandolfi 1942), M.schneegansi
(Sigal 1952), M. sigali (Reichel 1950), Pseudoguembelina costellifera
Masters 1976, Pseudotextularia nuttalli (Voorwijk 1937), Rugoglobigerina

rugosa (Plummer 1926), Ventillabrella austiniana Cushman 1938.
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Dicarinella asymetrica yg jcww y —
Dicarinella asymetrica zone
Category: Total Range Zone
Age: Early Santonian to Early Campanian
Author: Robaszynski & Caron, 1995
Dicarinella 4,8 & ol Slswy sl ol Jals lo 28 055 0l
S aobe 055 pl o ed slai S 5,05 5 i 0T 53 asymetrica
Archaeoglobigerina blowi Pessagno 1967, A.bosquensis Pessagno
1967, A.cretacea (d, Orbigny 1840), A.tradinghousensis Pessagno 1967,
Contusotruncana fornicata (Plummer 1931), C.patelliformis (Gandolfi
1955) , Costellagerina pilula (Belford 1960), Dicarinella canaliculata
(Reuss1854), D.hagni (Scheibnerova 1962), D.sp., Globigerinelloides
bolli (Pessagno 1967), G.prairiehillensis (Pessagno 1967), G. ultramicrus
(Subbotina 1949), G.subcarinatus (Broennimann 1952), G.messinae
(Broennimann 1952), G. multispinus (Lalicker 1948), G. sp., Globotruncana
arca (Cushman 1926) ,G.linneiana ( d, Orbigny 1839), G.lapparenti
Brotzen 1936, G. bulloides Vogler 1941, G.sp., Globotruncanita elevata
(Brotzen 1934) , G. stuartiformis (Dalbiez 1955) , Heterohelix carinata
(Cushmann1938), H. globulosa (Ehrenberg 1840), H. papula, H. striata
(Ehrenberg 1840), Laeviheterohelix dentata Nederbragt 1990 , L. pulchra
(Brotzen 1936), L. flabiliformis Nederbragt 1990, Marginotruncana
marginata (Reuss 1845), M. coronata ( Bolli 1945), M.sigali (Reichel 1950),
M.schneegansi (Sigal 1952), M.sinuosa Porthault 1970, Muricohedbergella
flandrini  (Porthault 1970), M. monmouthensis (Olsson 1960), M.
planispira (Tappan 1940), Pseudoguembelina costellifera Masters 1976,
Pseudotextularia nuttalli (Voorwijk 1937), Rugoglobigerina rugosa
(Plummer 1926), R.sp., Schackoina multispinata (Cushman & Wickenden
1930), Ventillabrella austiniana Cushman 1938, Whiteinella sp.
op A1 Premoli-silva & Sliter (1994), Petrizzo (2000) _ulul s o) sl
el - ssle Sl 5 ,e marginotruncanids s”bf PlA L e
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SELOD g5 55 K5 b 50 6 e 53 08 gn 0 S5 3l s S50
w0 B g 53 b O e op ) Ceead s Cladoceramus sp. (gl g sy
4oy opl 3l g Wb o5 A ik Uppermost Santonian s> marginotruncanids
i Wl 03 58 ealinal T 51 015 ol e (i 31> &K Ol 520
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b anlon 3550 la 53 bl i sl 5 m 5l 010505 (i) 3l
Olge 4 FEOT 5 5LAT L5l 55 o 5o o 03l Jaled 5 amlie a1
Pl s gl Sl e s 508 ke oG &y 50 4 5 Datum Level oSG
el b 0 el 3 el o a3l 2l & e bt S Dy g &
e ol Sy 5 G Gae op y (3K 5 Slej sl e allan 5 e
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1: Dicarinella concavata, sample number: 118, Qarehso section, 2: Marginotruncana cf sinuosa, sample number: 41, Shorab
section, 3: Dicarinella sp., sample number: 30, Type section, 4: Dicarinella concavata, sample number: 116, Qarehso section,

5: Dicarinella cf concavata, sample number: 70, Qarehso section, 6: Contusotruncana cf fornicata, sample number: 99, type

section.Scale bar represent 0.2mm.

A: Neoflabellina sp. Hiltermann, 1952, Side view, , (Type
section),B: Neoflabellina gibbera (\Wedekind, 1940), Side
view, Earliest Santonian, (Type section), C: Neoflabellina
sp., Side view, , (Type section), D: Neoflabellina
praecursor Side view, , (Shorab section).E: Neoflabellina
gibbera (Wedekind, 1940), Side view, Earliest Santonian,
(Type section).F: Neoflabellina sp., Side view, , sample
number 6, (Type section).G: Frondicularia sp. (Reuss),
Side view, Turonian, sample number 34, (Padeha section).
H: Frondicularia sp. (Reuss), Side view, Turonian, sample

number 34, (Padeha section).Scale bar represents 100um.
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Abstract

In this research, we documented a paleontological study on the basis of planktic foraminifera, in five stratigraphic sections (Type, Padeha
village, Shorab, Abderaz village and Qarehso) across the Santonian-Campanian transitional boundary in the eastern Kopeh-Dagh sedimentary
basin. In all sections, no M. testudinarius Schlotheim (cosmopolitan species) was identified, which its last occurrence datum (LOD) is widely
used to define the base of the Campanian stage. Several planktic foraminiferal biohorizons close to the Santonian/Campanian boundary were
recorded, including the LOD’s of Ventilabrella austiniana Cushman, Dicarinella concavata (Brotzen) and Dicarinella asymetrica (Sigal), and
the first occurrence datum (FOD) of Contusotruncana patelliformis (Gandolfi). The Santonian/Campanian boundary was placed in the upper
part of the Dicarinella asymetrica Total Range Zone at the top of the Abderaz Formation in the type section and other sections in Shorab,
Abderaz village, Padeha village, and at the base of the Abtalkh Formation in the Qarehso section. The acquired bio-models for the study
sections are quite comparable with that of Gale et al, 2008 in WDS section, North Texas. On the basis of quantitative analysis of the planktic and
benthic foraminiferal assemblages, the sparse presence of keeled planktic foraminifera and planktic foraminifera (%P) indicates that a shallow
marine condition was prevailing just above the Santonian/Campanian boundary in the type section, Shorab, Abderaz and Padeha village
sections. In addition, the abundance of such foraminifera (keeled planktic foraminifera and planktic foraminifera) reflects deeper water depths
in the Qarehso section at the same time. Besides, estimation of the planktic to benthic ratio, which is based on the Van der Zwaan equilibrium,
confirms that in the base of Campanian at one of the study sections (Qarehso section) the water depth was 160 m.

Keywords: Kopeh-Dagh, Abderaz Formation, Abtalkh Formation, Planktonic foraminifera, Santonian/Campanian boundary, Bio-horizone,
Bio-events model
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