Vo...... S as\;&\s—as})‘,s C)\e‘,wljjé \i)} “.)ich““")‘ﬂb'Jgé‘}gé‘j:““ﬁ\ffé}‘ﬁ‘z raut,_icdjw b.\:.’..d cb.\;-:éu. el cb.\;-:éu. ‘.\:J
. 3 - - 1 - I b Z - -
ISl — a8 Sl 53 b S mhae Ol iy (SIS Al sl

SE SN 01,1059, bl p Gl B )55 Ol pl 5o
Pt el iy (ol sdns ooy el it ¥

RAATARENCHRAPIRG YYAY/O/A (il g

0 S

. %

S0 l{)buTcla.wub::Ju"j‘_ng.:w [GSowy) B Bs J)lﬁ..AMJL@.: U’Q}" LO\W‘ QLL»:‘ LLSJ,SJA Q‘ﬁ‘ Aﬁbj;- ‘;YL MUJS ub}—.ﬂ) axllae U‘i‘Jb
050355 a5 5 o plondl lllae il 0k K25 Kol O3le 5 O3l ik 31 68 03 Calins e A (shils Slipy o) S IS s
b VL S Sl S SOO Ols0s e s S SO JICE Sl i V) Glete €55 Y0 Ll g e S5 ol s

ke e w5 510 s 5l pl & B B e Sl O35

Dicarinella concavata Interval : s o, 033 b ¢« Marginotruncana sigali - Dicarinella primitiva Partial Range : < oyl 055 2L
Globotruncanita elevata Partial range Zone : g ol 053 U ¢ Dicarinella asymetrica Total Range Zone: 4w ol 053 5L ¢ Zone

Radotruncana calcarata Interval Zone : i o )ls 035 5\ ¢« Globotruncana ventricosa Interval Zone e ooled 0555kt

eor w S LBl e e llS = Ol s 5 gl e Sl oSG SO Olila5 s Sl anlllas 5 ge adlate 53 GVL Al S lise,
osle Ol 3 ki e s e 0L ) Gl i mle B Sl (ian s 5 Gl diss s 4 Ges TSSO OLlslsss slacalish) s
(S O le = lalS e a5 5 lelS LBl s i Gees s 4 Gl Gl s )lss 5 Al el 4l Gee WYL

bl AalE ) (G5 5 4= (S Ges
sads O30,

S eSO U105, Achlg.wu,:; (VU lalS ¢ Sl oy 55 (655 e Ol pl LSS mal s

*(Corresponding author: E-Mail :Lida_ Bakhshandeh@yahoo.com) 01,5 « &1l «oliios 5 p ke 215 oSl sl 5T elKils )
O ¢ Olpl Xsles asly ol 13T oKzl Y

25 () plal Ml o230 Slalend ¥

O ¢ Olal ¢ S doly ol sl3T oKt



WAY Ol oY olad o o) (b foud 5 (5 Kaia sla a5 asldlas "

Biostratigraphy and sea level change in the Turonian -
Campanian deposits of the Central Iran Basins
( Bahar section)based on planktonic foraminifera

Abstract

In this study the Upper Cretaceous sediments in the Central Iran Basins , Esfehan province,the Bahar Section,for
the purpose of Biostratighraphy and sea level change studies were investigated. These sediments with about 89 m
thickness consist of Marl and limy marl . The investigated foraminifera led to identification of 30 species of
planktonic foraminifera that belong to 11 genera. Based on planktonic foraminifera the Upper Cretaceous deposits
were divided into 6 biozone which are cosmopolitan and respectively are:biozonel-Marginotruncana sigali -
Dicarinella primitiva Partial Range zone,Biozone2- Dicarinella concavata Interval Zone. Biozone3- Dicarinella
asymetrica Total Range Zone. Biozone4- Globotruncanita elevata Partial range zone . Biozone5- Globotruncana
ventricosa Interval Zone. Biozone6- Radotruncana calcarata Interval zone. The Upper Cretaceous sediments in the
study area on the basis of Planktonic Foraminifera are of the Late middle Turonian to the Late Campanian ages.
According to the Morphotype groups of planktonic foraminifera deeping the basin from the Middel Turonian to the
Middle Santonian is seen .However, in the late Santonian shallowing the basin and again in the Early Campanian
deeping the basin, in the Late Campanian and close to the Campanian-Maastrichtian boundary shallowing the basin
and a sea regression is observed.

Key words

Biostratigraphy, Central Iran, Late middle Turonian , Late Campanian, sea level change, Planktonic Foraminifera.
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LITHOLOGICAL FIELD DESCRIPTION

SERIES

COLUMN

ERATHEM )
SYSTEM
ROCK. UNITS

THICKNESS:
(m)
SAMPLE No.

Deetritic limestone | FORMATIONS

0.4 Marlv limestone @ grav . thin bedded

marls
-

F] priEpy

2 i i i

T } i

7 |2d0 EiE ! X Marly limestone @ gray , ovediun bedded , Fossililfemais , wilh
il [y i U Inoeeromous bearing

d.2 feio 5 T T Marly limestone : gray . medium go thin bedded . fossiliferous
&3 el ey Marlv limestone © aray . medinm to thin bedded
33 P o Mary limestone @ grav . medium . )
b4 I ™o Marlv limestone @ oray | medium bedded | fossiliferous. with Inoceromous bearing
R

un |

CRETACEOUS
LATE CRETACEQUS

SANTONIA .\-l(‘. A M P AN 1T A N maestmennay| STAGES

Echinld
=

ora )
Limestone : erv . medium 1o thin bed
Marly limestone = grav . medivm 10 thin bedded

Limestone @ grav . medim to thick bedded 50m

MES OZOIC

=

14 |10

limestone

} Limnestons @ grav, medium badded 40

| Limestone ; erav . medium to thick bedded 30
20

10

Limestone : dark oray . medinm to thin bedded Om
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Dicarinella concavata <5 55 L ool e
Dicarinella 55 ;55 b Ol oYL 5, 5 (Brotzen)

c sl oS a5l asymetrica (Sigal)

o yoa Marginotruncanids abew 5 O35 ol Jond CLQ;;-\
v Sl 0l b 120> 5L 3 Whiteinellids
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Dicarinella  concavata  (Brotzen), Dicarinella
primitiva (Dalbiez), Dicarinella imbricata (Mornod),
Heterohelix sp., Muricohedbergella sp.,
Marginotruncana coronata (Bolli), Marginotruncana
schneegansi (Sigal), Marginotruncana
pseudolinneiana Pessagno, Marginotruncana sigali
(Reichel), Marginotruncana  renzi  (Gandolfi),
Whiteinella baltica Douglas & Rankin

Dicarinella concavata (Brotzen) « S ;4¢b 4 4> 5 L
Dicarinella &S ,5b 5y eolS glanl s
et amalr 5 i oSl s asymetrica (Sigal)
MLl =y 58 ) 085 ) e e

Yo 033

Dicarinella asymetrica Total Range Zone
Lol G bdaer Ot Slae V) e 055 2
clesls ol s 4 Y s 5 085 )

Dicarinella asymetrica (Sigal) 45 ;5b b 2ol 5
Dicarinella asymetrica 5 5\ &l L o L e

c el el sl (Sigal)
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Helvetoglobotruncana «,S 5\ &l L Ol o pj 5,
e s S maos gl sesls helvetica (Bolli)
Dicarinella concavata (Brotzen) ,s¢b L Ol L
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Dicarinella  canaliculata  (Reuss), Dicarinella

imbricata (Mornod), Dicarinella algeriana (Caron),
Dicarinella hagni (Scheibnerova), Heterohelix sp.,

Marginotruncana renzi (Gandolfi),
Muricohedbergella sp., Marginotruncana marianosi
(Douglas), Marginotruncana  pseudolinneiana

(Pessagno), Marginotruncana coronata (Bolli),
Whiteinella paradubia (Sigal)

Helvetoglobotruncana S 5\ &l « a5 L
osb s Sbe peos il s helvetica (Bolli)
skl el Dicarinella concavata (Brotzen) « S
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1- Marginotruncana sigali Partial Range Zone
Age : Late Turonian
2- Dicarinella primitiva Interval Zone
Age : Late Turonian- Early Coniacian
Y o5 005

Dicarinella concavata Interval Zone
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(Plummer), Macroglobigerinelloides sp.,
Globotruncanita elevata (Brotzen), Globotruncana
arca (Cushman), Globotruncana lapparenti Brotzen,
Globotruncana bulloides Volger, Globotruncana
linneiana (d' Orbigny), Marginotruncana coronata
(Bolli), Globotruncanita stuartiformis (Dalbiez)

Globotruncanita elevata (Brotzen) &5 sl olul
Rl o e O35 onld ek plald b el
sl 0l e el GlslST e300

0 ) 095

Globotruncana ventricosa Interval Zone

(Delbiez,1955)
Lole Pr ombdar Qg 5l 20 YAO (s 5 055 0ol
c el ol ol s b s 3 05 3 e
Globotruncana ,s¢b sl o Slo dholb )3 icis 5
Radotruncana calcarata , b )5 U ventricosa

RGO

S9SN Cp e (e 033 Gl S e amal 3

5l e Lehond
Archaeoglobigerina cretacea (d'Orbigny),
Archaeoglobigerina blowi Pessagno,

Contusotruncana fornicata (Plummer), Heterohelix
sp., Macroglobigerinelloides sp., Globotruncana
lapparenti Brotzen, Globotruncana bulloides Volger,
Globotruncana linneiana (d'Orbigny),
Globotruncanita stuartiformis (Dalbiez),
Globotruncana arca (Cushman), Globotruncanita
elevata (Brotzen), Globotruncana ventricosa (White),
Pseudotextularia sp.

A2 e Sl PlelS ShL Cend a5 055 0nl e

N ) 095

Radotruncana calcarata Taxon —Range Zone
(Herm,1962)

Oezmas . Sl Whiteinella | 5¢b JJ&-T Jels 055 cpl
Dicarinella ol 51 ,&) b Gdae 055 ol (oYL 5,

RGO

5 e 3 055 () S e sl o 0

5l e Lehond
Archaeoglobigerina  cretacea (d"  Orbigny),
Dicarinella  primitiva  (Dalbiez),  Dicarinella
imbricata (Mornod), Heterohelix sp.,
Muricohedbergella sp., Macroglobigerinelloides sp.,
Marginotruncana coronata (Bolli), Marginotruncana
schneegansi (Sigal), Marginotruncana
pseudolinneiana Pessagno, Marginotruncana sigali

(Reichel), Marginotruncana  renzi  (Gandolfi),
Whiteinella inornata (Bolli), Lenticulina sp.

M'; )}& 3 ol k;_"L,:LMI: L;L:...J wl:— J"L“"f’
O s O orlus Dicarinella asymetrica (Sigal)
Cortm GRS sl m ot Pl e O 0

Cz.u-" ol U'.‘.'.".”T
£ 3 095

Globotruncanita elevata Partial Range Zone
e p by Ot Sl 2 VW0 (a3 055 0
c el ol polal st Y s 05 3 e
5 4 Globotruncanita elevata o> Sl ol s
5> 3 Dicarinella asymetrica (Sigal) 2l &) 51 ool
sl 3V YU 5, s Dicarinella elod 21l Sl

. L gs o saie Globotruncana ventricosa (White)

033 o sl S y> Marginotruncana | yb JJA
. Cz.u-" ol C,..J

S50 e (e O35 Gl S e amel 3
Dol sle Lo

Archaeoglobigerina  cretacea  (d'"  Orbigny),
Archaeoglobigerina sp., Contusotruncana fornicata
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linneiana (d" Orbigny), Globotruncana arca

(Cushman), Globotruncana lapparenti Brotzen,
Globotruncanita stuartiformis (Dalbiez),
Globotruncanita elevata (Brotzen), Globotruncanita
stuarti (de Lapparent), Pseudotextularia sp.,

Sl dslee pow sess 055 o) addlle 3550 B s

0 e Ll
D Qs SbanSt slap sl A1 Oligosteginia g5

Calcisphaerula innominata lata Adams, Pithonella
ovalis (Kaufmann, 1851), Calcisphaerula innominata

Lig & gl w)p 52 .ol (Kaufmann, 1865)
L oobdaSt ol dxly e ol Jas 4 081K
elS = Gl s edd Sl sl S 4 ax g

23,5 o lein e

YY

L sle Sop bl a0l e YW s 095 o0l

el osls olaisl s a4 0 s 5 055 3 e
Lol 03 » <=La ‘_;L..VSL? ))&Lflsg{j.lm ;:uu,.x_?

sl Jg-\:nﬂ SJL, Cb.ia BER W 03 <=Lq ‘_;LM.SU RS
S il ol i gkt OT s plabid |5
s 5 ke Jsm ) A2L 038 5 0T sl Oloo

_(Y..fr

"5 Cp e 3 085 (ol G e amalr o o
5125 ke Lebhond
Contusotruncana fornicata (Plummer), Heterohelix

sp., Macroglobigerinelloides sp., Muricohedbergella
sp., Globotruncana bulloides Volger,Globotruncana
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Premoli
Wonders - Robaszynski & Silva & s
This
Age (1980) Caron (1985) Sliter (1989) Caron (1995) Verga study
(2004)
My Tethys Tethys Tethys Tethys Tethys | Baharestan
Rocalcarata R.caluunia Rcalcarata R.calcarata Rcalearats | R.ealearata
G.ventricoss G.venltritosa G ventricosa G.ventricosa . ventricosa| Gventricosa
Campanian G. elevara | G elevata
B3/5£0/5M.a G. elevaia " icarinella | Dicorinella |
Santonian " — agymetrica asymeirica | asymeirica |
carinate asymelrica asymetrica
Dicarinella
Dy . "
RE/RSM 2 D i
Coniacian Dicarinella concavala | concavaia
rimitiva
Dicarineila
Foa0i5M.a primitive
M. sigali Marginotrencana
Dicarinella
i Marginorey | primiviva
sogloborr sigali Marginotrumeana neana
"M:ww Helvetoglobotrume y i _"9‘?"'
Middel helvetica ana helvetica Dicarinella otr
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Turonian
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delrioensis

simplex

flandrini

holmedelensis

Hedbergella

delrioensis

stephani

gibba

Praeglobotruncana

baltica

paradubia

Whiteinella

inormata

praehelvetica

helvetica

Helvetoglobotruncana

reussi

globulosa

— — B L]

Heterohelix

imbricata

hagni

primitiva

concavata
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Dicarinella
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renzi

schneegansi
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marginata

sinuosa

pseudalinneiana
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arca

lapparenti

bulloides

linneiana

ventricosa

Globotruncana

Sl——_ 5 tUartiformis

elevata
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Morphotype(3)
Globotruncana, Globotruncanita, Marginotruncana

Dicarinella, Globigerinelloides, Whiteinella,
Pseudotextularia, Gumbelitria, Laeviheterohelix
Hedbergella, Heterohelix

,G.linneiana, G.bulloides L5 ¢y ¢ 55 Sla iU, 50
e G.arca, G.stuartiformis, G.lapparenti, G.elevata
—0SelS S e Seds Pl sl s s
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Dicarinella sp., Globotruncana sp.,
Marginotruncana sp. Heterohelix sp. Hedbergella
sp.,Whiteinella  sp.,  Archaeoglobigerina  sp.,

Boreal ¢ S s\l a4 Glxe Globigerinelloides sp.,

L5 » Tethyan
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M. renzi, M. coronata, M. psedulinneiana, D. hagni,
H. Helvetica, D.canaliculata, M. schneegansi, M.

CLss e alb sigali

Sk ses 4 Sl opgnl 0oy B VL s, 8 lsl
3,5 W Olg e 3
D. primitiva, D.imbricata, D.cancavata, M.

renzi, M. coronata, M. psedulinneiana, M.
marginata, G. lapparenti, G. linneiana, M.

e>ls & schneegansi, G. arca D. asymetrica
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Plate 1

Vsht. 1.Dicarinella primitiva (Dalbiez), Early Santonian 2. Marginotruncana sigali (Reichel), Early Santonian 3.

Dicarinella concavata (Brotzen), Early Santonian 4. Dicarinella asymetrica (Sigal), Santonian 5. Globotruncanita
elevata (Brotzen), Early Campanian 6. Globotruncana ventricosa White, Campanian 7. Radotruncana calcarata
(Cushman), Late Campanian 8. Globotruncanita stuarti (de Lapparent), Campanian
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Plate 2

Y L. 1.Globotruncana arca (Cushman), Late Campanian 2. Globotruncana bulloides Vogler, Santonian 3.

Contusotruncana fornicata (Plummer), Santonian- Campanian 4. Marginotruncana renzi (Gandolfi), Santonian 5.
Globotruncana linneiana (d'Orbigny), Campanian6. Marginotruncana schneegansi (Sigal), Campanian 7.
Dicarinella imbricata (Mornod), Santonian8. Globotruncana lapparenti Brotzen, Campanian
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