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Dicarinella bouldinensis (Pessagno 1967), Dicarinella takayanagii Hasegawa 1999,
b sl ¢l Marginotruncana desioi (Gandolfi 1955), Marginotruncana caronae Peryt 1980
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1- Helvetoglobotruncana helvetica Zone

Category: Total Range Zone

Author: Sigal (1955)

Age: Early-Middle Turonian

Definition: Interval of total range of Helvetoglobotruncana helvetica.
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Archaeoglobigerina blowi Pessagno 1967, A. cretacea (d‘Orbigny1840), Dicarinella algeriana (Caron 1966),

Di.canaliculata (Reuss 1854), Di. hagni (Scheibnerova 1962), Di. imbricata (Monrod 1950), Guembeliteria
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cretacea Cushman 1933, Heterohelix globolusa (Ehrenberg 1840), H. moremani (Cushman 1938),
Macroglobigerinelloides ultramicra (Subbotina 1949), Marginotruncana renzi (Gandolfi 1942), M. sinuosa
Porthault 1970, M. sigali (Reichel 1950), Muricohedbergella delrioensis (Carsey 1926), M. planispira (Tappan
1940), Praeglobotruncana delrioensis (Plummer 1931), P. stephani (Gandolfi 1942), Schackoina multispinata
Cushman and Wickenden 1930, Ventilaberella austiniana Cushman 1938, Whiteinella aprica (Loeblich and
Tappan 1961), W. baltica Douglas and Rankin 1969, W. praehelvetica Trujillo 1960, W. paradubia (Sigal 1952).

2) Marginotruncana sigali Zone

Category: Partial Range Zone

Author: Dalbiez (1955)

Age: Late Turonian

Definition:

Interval with Marginotruncana sigali from the first occurrence of Dicarinella primitiva

(Sigal) to first occurrence of Dicarinella concavata (Dalbiez).
68 ol ol b = 5 £5 ol Caw) e3sd=e I Marginotruncana sigali L ise gl o xS O
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Dicarinella canaliculata (Reuss 1854), Di. hagni (Scheibnerova 1962) Di. primitiva (Dalbiez 1955),
Heterohelix globolusa (Ehrenberg 1840), Macroglobigerinelloides sp., M. ultramicra (Subbotina 1949),
Marginotruncana marginata (Reuss 1845), M. praconcavata Porthault 1970, M. pseudolinneiana
Pessagno1967, M. renzi (Gandolfi 1942), M. sigali (Reichel 1950), M. schneegansi (Sigal 1952), M. undulata
(Lehmann), Muricohedbergella delrioensis (Carsey 1926), M. flandrini (Porthault 1970), M. planspira (Tappan
1940), Praeglobotruncana gibba Klaus 1960 ,P. stephani (Gandolfi 1942), Schackoina multispinata, Cushman
and Wickenden 1930, Ventilabrella austiniana (Cushman 1938), Whiteinella aprica (Loeblich and Tappan
1961), W. brittonensis (Loeblich and Tappan 1961), W. baltica Douglas and Rankin 1969, W. paradubia (Sigal
1952).

3- Dicarinella concavata Zone

Category: Interval Zone

Author: Sigal 1955

Age: Late Turonian to Late Coniacian

Definition:

This zone is defined as the interval from the first appearance of Dicarinella concavata to the first appearance

of Dicarinella asymetrica (Caron, 1985).
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Archeoglobigerina bosquensis Pessagno 1967, A. cretacea (d ‘Orbigny 1840), Dicarinella canaliculata (Reuss
1854), Di. concavata (Brotzen 1934), Di. hagni (Scheibnerova 1962), Di. primitiva (Dalbiez 1955),
Macroglobigerinelloides caseyi (Bolli, Loeblich and Tappan 1957), Guembelitera cretacea Cushman 1933,
Muricohedbergella delrioensis (Carsey 1926), M. flandrini (Porthault 1970), M. planispira (Tappan 1940), M.
simplex (Morrow 1934) ,Heterohelix globolusa (Ehrenberg 1840), Marginotruncana marginata (Reuss 1845),
M. paraconcavata Porthault 1970, M. renzi (Gandolfi 1942), M. sigali (Reichel 1950), M. schneegansi (Sigal
1952), M. sinuosa porthault 1970, Praeglobotruncana gibba Klaus 1960, P. stephani (Gandolfi 1942) ,
Ventilabrella austiniana Cushman 1938, Whiteinella archeocretacea Pessagno 1967, W. baltica Douglas &
Rankin 1969, W. brittonensis (Loeblich and Tappan 1961), W. aumalensis (Sigal 1952), W. paradubia (Sigal
1952).
4- Dicarinella asymetrica Zone
Category: Total Range Zone
Author: Postuma 1971
Age: Early Santonian — Late Santonian
Definition: This zone is defined by the total range of the index species, Dicarinella asymetrica
Culies 3 4ie i a5 Dicarinella asymetrica 58 ;o> o 516 a5l olal 5o glo xS O35 0!
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Archaeoglobigerina bosquensis Pessagno 1967, A. cretacea (d’Orbigny 1840), Contusotruncana fornicata
(Plummer 1931), C. pateliformis (Gandolfi 1955), Di. canaliculata (Reuss 1854), Di. concavata (Brotzen 1934),
Macroglobigerinelloides alvarezi (Eternod olvera 1959), M. bolli (Pessagno 1967), M. escheri Kaufmann 1865,
M. prarihellensis (Pessagno 1967), Globotruncana arca (Cushman 1926), G. bulloides Vogler 1941, G.
linneiana (d'Orbigny 1839), Globotruncanita elevata (Brotzen 1934), Guembelietria cretacea, Cushman 1933
Muricohedbergella flandrini (Porthault 1970), M. holmdelensis (Olsson 1964), M. simplex (Morrow 1934),
Heterohelix globulosa (Ehrenberg 1840), H. carinata Cushman 1935, 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. schneegnasi (Sigal 1952), M. sigali (Reichel

1950), Pseudoguembelina costelifera Masters 1976, Pseudotextularia nuttalli (Voorwijk 1937), Schackoina
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multispinata, Cushman 1938, Rugoglobigerina rugosa (Plummer 1926 ),Ventilabrella austiniana Cushman
1938.
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Planktonic foraminiferal species in Abderaz Formation at Qalezo section
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Disconformity

1= Helvetoglobotruncana helvetica Total Range Zone 3= Dicarinella concavata Interval Zone
2= Marginotruncana sigali Partial Range Zone 4= Dicarinella asymetrica Total Range Zone
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4S s, 455~ <5 3l Marginotruncana coronae, Marginotruncana desioi, Dicarinella bouldinensis

k;a.w\ ol &‘)‘Jf i\b

Plate 1: A1, A2, A3: Dicarinella cf. concavata, Sample number 42, B1, B2, B3: Dicarinella cf. hagni, Sample

number 2, C1, C2, C3: Dicarinella takayanagii, Sample number 5, D1, D2, D3: Whiteinella baltica, Sample
number 1, Scale bar represent 100pm.
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Plate 2: Al, A2, A3: Marginotruncana coronata, Sample number 12, B1, B2, B3: Marginotruncana coronae,
Sample number 5, C1, C2, C3: Whiteinella cf. paradubia, Sample number 42, D1, D2, D3: Archaeoglobigerina
cretacea, Sample number 14, Scale bar represent 100um.

Plate 3: Al, A2, A3: Marginotruncana marginata, Sample number 33, B1, B2, B3: Dicarinella cf.
imbricata, Sample number 18, C1, C2, C3: Marginotruncana pseudolinneiana, Sample number 25,
D1, D2, D3: Marginotruncana desioi, Sample number 29, Scale bar represent: 100um.
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Plate 4: Al, A2, A3: Dicarinella bouldinensis, Sample number 2, B1, B2, B3: Contusotruncana
fornicata, Sample number 60, C1, C2, C3: Marginotruncana cf. renzi, Sample number 20, D1, D2,
D3: Dicarinella canaliculata, Sample number 50, Scale bar represent: 100um.

@\J‘)J\.‘é 9 ,i«md:.“

oKy (gl sleul) Francies Robaszynski sy, BT Ol 5l 15 555 S5 5 Sla,d Col e dlis 08 s 5
wopn el Cpizmen Al pDlel fed s Ko gla sl plulid b ol 51 (SK3L (SEST L 0 aSKisls i 5
SIOLL Lol ok sl EVATY ojled 0 dgdon s b ol 8ls ( a1 050 cob Joe Sleisn ool bl sla
ol S et s ol 50l S ST sl oK ake ip pae Shaes ol 4l S5 BT Ol S
338 o GIs, 5 S5 sle e S5 5 g al Al e S5 OLBT alis Olsls ) mman o ls 5 G108 5 St

@l;.o
WYLOLg ol Ayl b8 aal OLL ’(a; oS 3,5 )8 Lo o bl wile 5151zl b S ATAY 0 Slwn)l il [']
i

wb g 5 B ShAT Wl sl 5 el S s Aol 23 sl 5 s GBS 2 (I i 3 WYY Sl it [Y]
o £0 0 gt g3 b ol (6553 sl OLL 01l G b ofls &S

— o) Sl L3l SO gla il b Slas sauSlislows glalitle (gobol andllas ) YFAV oL sl o Gliasl ks [*]
B IYe aoio MY ojlad (o 5 o Sl QA 50l e ke aalihaas (0101 518 Jlad) 13 4 gy 452 G0 3 (S (sl
Yt

Lol lid ) el 0L s el 3 sl (s BT 8 Cpan) Closd i 53 ST ke LSSl b AWM o sl [¢]
i V18 dgde sd b oKLl

ST a5l Gl Sl gla to 5 wslnl a5l GB35 Cand as Ol ik )y AYAY o iyl ks o b (55 o0 L2315 [0]
ATV ole QLT p g 5 053 0l (il s ol Sialed (ool O1al B8 Jlad (f15 4 sy ad s Grd Dlosoze 63,8 (B0 3
Ol o &S0

0> s 5l g 3o 03 sdomn (S5 S1AL 5 SIS W a3 TR e )3 (53 gemme i plie S35 p b s oo DS [1]
(753 4l OLL s 48 ad s G0

2 (5o B8 Jlad Vi ol i o 3 ST X5k L Ay s TR0 LG5 e a oz e s g Blo g pesly (Bl V]
Olimes sl osled 10 ol ooled o33 5 o Jlw Olgiol o83 il gy 5 OIS i gla (i s O 2SO gla il 5 (lis
A8V s 10

oKEils ) el S ol OLL Ol gyl 5 aggol olal b Sl o ST sl 311 al b AT g G slas [A]
min V£ dgdie by el S5

b3 sl Sl sl LT LSl gy Jame 5 (6K i a3 WYV g (g 5le ol 315 el cp b st ol bsls [4]
(S 5Ss aal 0L Cl;a.Sw? G 53 basly by 5 G 0,8) 600 OIS sl i 53 OlLls O35

b UL Ol g S5 5 e gol bl (55 anls glaw s, R OREY S P IR TE AN TR S JC VPR LR T s S ]
o VEY g Al oDl 13T oS0 i) ulid,ls

S s b S e Ol Ll Sl o oo ST Al 4y s s Ges ATV Sl add e LS g Jobsas W]
0l 3 ol Kls AYAY ol OUT pyon 5 p53 01l (gilid gy ozl Siulos rnsler OLnl G5 Jlact (s

ST oKl ol psle oo 1§13 S 4 3, bl L3 SLAT 5l e (285 AYVA L Gl s g UST e 1 s [VY]
YYAO 5 YYYO Slomis OTVA Olisli 5 5ler YT 5T oled o Il c0lg5 oDl

[13] ABDEL-KIREEM, M. R., SAMIR, A. M., IBRAHIM, M. I. A. 1995, Upper Cretaceous planktonic
foraminiferal zonation and correlation in the northern part of Western Desert, Egypt. Neues Jahrbuch fiir
Geologie und Paladntologie, Monatshefte, 198 (3) 329-361.

WWAA Glines 5 550 DA o5l o Sl Ol G ol (ay (b sy — oade 23 [V



[14] BE, A, W.H, 1977, An econlogical, zoogeographical and taxonomic review of recent planktonic
foraminifera. In: Ramsay, A.T.S. (Editor) Oceanic micropalaeontology, I, 1-100

[15] BOLLI H.M., 1957. The genera Praeglobotruncana, Globotruncana, Rotalipora Abathomphalus in the
Upper Cretaceous of Trinidad, B.W.1.U.S. Natural History Museum Bulletin, 215, 51-60

[16] BOLLI, H, M.1966. Zonation of Cretaceous to Pliocene marine sediments based on planktonic
foraminifera. Boletin Informativo Asociacion Venezolana de Geologia, Minerfa y Petroleo 9, 3-32.

[17] CARON, M. 1985. Cretaceous planktic foraminifera. In. Bolli, H.M., Saunders, J.B., Perch Nielsen, K.
(Eds), Plankton stratigraphy. cambridge university press, 17-86.

[18] COCCIONI. R and PREMOLI-SILVA. 1, 2015, Revised Upper Albian—Maastrichtian
planktonicforaminiferal biostratigraphy and magneto -stratigraphy of the classical Tethyan Gubbiosection
(Italy). Newsletters on Stratigraphy, 48/1, 47-90

[19] DIMITROVA, E, VALCHEYV, B. 2007, Attempt for Upper Cretaceous planktic foraminiferal zonation of
the Srednogoria and Eastern Balkan Zones (Bulgaria). Geologica Balcanica, 36(1-2), 55-63.

[20] GEORGESCU D 2017, Upper Cretaceous planktic foraminiferal biostratigraphy, Studia UBB Geologia,
61 (1-2), 5-20.

[21] KALANTARI, A., 1969, Foraminifera from the middle-Jurassic-Cretaceous of Kopet-Dagh region (N.E.

Iran). Tehran NIOC. Geol. Laboratories, Publication No.3. Ph.D. thesis, London University.

[22] KELLER, G., 1999, The Cretaceous-Tertiary Mass extinction in planktonic foraminifera: Biotic constrains
for catastrophe theories, in: Macleod, N., and G. Keller, Cretaceous-Tertiary mass extions: Biotic and
environmental changes, 49-83.

[23] KRUMBEIN, W. C., and SLOSS, L. L., 1963, Stratigraphy and sedimentation: 2" ed., San Francisco, W.
H. Freeman & Co., 660 p.

[24] LOEBLICH, A. R. Jr and TAPPAN, E. 1988, Foraminiferal genera and their classification, 970 p. (Van

Nostrand Reinhold Company, New York).

[25] PERYT, D., LAMOLDA, M.A., 2002, Benthic foraminifers from the Coniacian- Santonian boundary
interval at Olazagutia, Spain. In: Lamolda, M.A. (Comp.), Meeting on the Coniacian-Santonian Boundary,
Bilbao, September14-16, 2002. Abstracts and Field Guide Book, 19.

[26] PREMOLI SILVA, 1. and VERGA, D. 2004, Practical Manual of Cretaceous Planktonic Foraminifera. In:
Verga, D. and Rettori, R., (Eds.): International school on Planktonic Foraminifera., Universities of Perugia
and Milano, Tipografia Pontefelcino, Perugia 283 p.

[27] ROBASZYNSKI, F., CARON, M., 1979, Atlas de foraminife'rs planctoniques du Cre"tace” moyen (Mer
Boreale et Tethys), premie’re partie. Cahiers de Micropaleontologie 1 (1-185 p.).

[28] ROBASZYNSKI, F., CARON, M., GONZALEZ DONOSO, J.M., WONDERS, A.A.H., 1984, Atlas of
Late Cretaceous Globotruncanids. Revue de Micropale ontologie 26, 145-305.

[29] ROBASZYNSKI, F., and CARON, M, 1995, Foraminifers planktonique du cretace: Bulletine Society

Geological of France, t.166, 681-698.

[30] SHAFIEE, A. M., VAHIDINIA M., YOUSSEF A.M., 2011, Biostratigraphy and foraminiferal bioevents
of the Abderaz formation (middle turonian-lowercampanian) in Kopeh-Dagh sedimentary basin,
Northeastern Iran. Egyptian Journal of Paleontology, 11, 1-16.

[31] SHAFIEE, A.M., VAHIDINIA M., SADEGHI A, 2015, Planktic foraminiferal paleobathymetry of the
Santonian-Campanian boundary in Eastern Kopeh-Dagh Basin, Northeastern Iran. Scientific Quarterly
Journal, Geosciences, 24, 05-11.

[32] SHAFIEE A.M., VAHIDINIA M., YOUSSEF A. 2020, The occurrence of Neoflabellina bioevents across
the Coniacian/Santonian boundary in the Abderaz Formation, Kopeh-Dagh Basin, Iran. Stratigraphy (In
press).

[33] VAHIDINIA M., YOUSSEF A.M., SHAFIEE A.M., SADEGHI A., DOCHEV D., 2014, Integrated
biostratigraphy and stage boundaries of the Abderaz Formation, east of the Kopeh-Dagh sedimentary basin,
NE Iran. Journal of African Earth Sciences, 90, 87-104

[34] VAHIDINIA M., SHAFIEE A.M., 2017, Biostratigraphy of the Abderaz Formation Based on
Heterohelicids, at Six Stratigraphical Sections in East and Center of the Kopeh-Dagh Sedimentary Basin,
Northeastern of Iran. International Journal of Geosciences, 8, 623-645.

[35] VAN DER ZWAAN, G.J., JORISSEN, F.J., and DE STIGTER, H.C., 1990, The depth-dependency of

planktonic/benthic foraminiferal rations; constraints and applications; Marine Geology 95, 1-16.

WWAA Gl 5 554 A o5l (s Sl Ol G il ny hms iy — oade 4,23 VT



| of P""uf%
0 —

lra.-,,"‘a

P
SPG!, &
[ \ A
YT
o . ‘af
VY=0V (oA YA s 5 53l A o)lod (g Il Ol G ol a3y = pale 4
No. 18, Autumn & Winter 2019, pp. 57-73 Iranian Joural of Petrolum Geology

Biostratigraphy, Paleobathymetry, and new planktonic
foraminiferal species of the Abderaz Formation at Qalezo
section, west of the Kopeh-Dagh sedimentary basin

Meysam Shafiee Ardestani !, Mohamad Vahidinia ?*, Fatemeh Farazi Far?
1- Post-Doc of Paleontology and Stratigraphy, Ferdowsi University of Mashhad, Mashhad, Iran
2- Faculty of sciences, Department of Geology, Ferdowsi University of Mashhad, Mashhad, Iran

*Vahidinia@ferdowsi.um.ac.ir

Received: May 2020, Accepted: September 2020

Abstract

In this study, the Abderaz Formation at Qalezo section in the west of the Kopeh-Dagh sedimentary
basin has been studied. It consists mainly of massive limestone, Marl, and chalky limestone units in
the mentioned section. The Abderaz Formation in the Qalezo section, paraconformably overlies the
lower unites, and its upper contact is covered conformably by Abtalkh Formation. The thickness of
the Abderaz Formation is 216 meters, a total of 55 planktonic foraminifera species belong to 15 genera
have been identified in this research. which resulted in the recognization of 4 biozones. The latest
Early Turonian-Late Santonian ages were detected. In this study, four planktonic foraminiferal species
including Dicarinella bouldinensis (Pessagno 1967), Dicarinella takayanagii Hasegawa 1999,
Marginotruncana desioi (Gandolfi 1955), and Marginotruncana caronae Peryt 1980, have been
introduced, for the first time, from Iran. Besides, planktonic foraminifera morphotypes were studied
for sea-level changes. In Lower-Middle Turonian, the high frequency of the M1 group and the low
frequency of the M3 group displayed a fall seal level at this time. In Late Turonian frequencies of the
M3 group with accompany of %P was shown a rise sea level. In the Coniacian and Santonian stages,
the M1 group was dominant and the M3 group showed low frequency and all of the mentioned
evidence were demonstrates fall sea level. Also, the depth average of the studied section based on
Depth = g (358718 + (003534 x%P)) has heen estimated as 146 meters which were shown these sediments
deposited in the Outer Neritic environment.

Key Words: Kopeh-Dagh sedimentary basin, Abderaz Formation, Planktonic foraminifera,

Biostratigraphy, Paleodepth



