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1- Marginotruncana sigali - Dicarinella
primitiva zone
Category: partial range zone
Author: Premoli Silva & Verga, 2004
Age: Late middle to late Turonian
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2- Dicarinella concavata Zone
Category: Interval Zone

Author: Sigal 1955
Age: latest Turonian to earliest Santonian
Defination: Interval Range Zone from the FO of
Dicarinella concavata to the FO of Dicarinella
asymetrica

03550 oml 3 eded ol sl Olylsass, glaas &

Archaeoglobigerina  blowi — o
Dicarinella Archaeoglobigerina  cretacea
Dicarinella Dicarinella imbricata .concavata
Heterohelix Heterohelix globulosa primitiva
Laeviheterohelix (Heterohelix reussi ¢moreman
(Macroglobigerineloeides bollii (pulchra

Macroglobigeri- Macroglobigerineloeides caseyi

Marginotruncana qneloeides ultramicrus

Defination: partial range zone from the LO of
Helvetoglobotruncana helvetica to the FO of the

Dicarinella concavata
03550 oml o3 edcd Cosl sl Ollaass, laas S
Archaeo- (Archaeoglobigerina blowi L

Dicarinella imbricata globigerina cretacea
Heterohelix globulosa Dicarinella primitive
moremani

«Heterohelix reussi Heterohelix

Macroglobigeri- (Laeviheterohelix pulchra
«Macroglobigerineloeides caseyi neloeides bollii
Margino- (Macroglobigerineloeides ultramicrus

Marginotruncana {runcana schneegansi

(Marginotruncana  paraconcavata (marginata
Muricohedber- Muricohedbergella  delrioensis

(Marginotruncana renzi gella flandrini
s Whiteinella baltica (Marginotruncana sinuosa

5L e Whiteinella brittonensis
oS 03 503 idu 0955 £ 5 5 aiab o)

Helvetoglobotruncan helvetica 5 8 o o =T

Dicarinella «58 ;pa> Jdsl b S g dijla ol 5s



Holo whe Ligaumg domo (bl i YTV

Muricohed- (Muricohedbergella delrioensis «Marginotruncana paraconcavata .marginata
Whiteinella  baltica dergella  flandrini Marginotruncana  (Marginotruncana renzi
.Az..» Whiteinella brittonensis «Marginotruncana sinuosa «schneegansi
o
g
= © S
= & B2 © 8
© o -2 & B 5 m =
[} Qa © c S c U £ 3
% w n © 0’8'5 = c 8 o 2
= U w $.=T m%m . O:E 0 5]
=g 2 o g Scgs GTsE T DB =
c BG o o2l 205 S & o £ g
c £ © c c T = i O © 8 = O
£ 9w B8 0.0 0ml  oxsglE3Cn ot @ &8EE
s 2 E8270w ==0G6E228 caoc 0 3 ©
R Edu e c BT POoOSsEs vEC ec c 88
00 ESEESSSoDEEYXES SE £ QG £
ga.@%ﬂomSSugag’ﬁr—w»:uuu g 6 O o
D £ DD C €< 8 .a QL gc cc OO C ©
— XXO0 "X a3 FE 3370 T88L0 223238 g 2
ol 3 c = C | 0O 0 00 £ £800TgRI=28 88 0 = 5 =
e Slaol8 > Z|lccoTEcgg 000cc2o02TPTO OO =T 0O
El-lo| S |c|= 5] o | 000 coPPe ccoo0osc=08ecccE Dc ac
[CAES nl|o|l® = _L:—m-:h99-—-—-—U.!®mm£':mmme.:3.:
T o N|E [ B|(|C0c 8 552D ceEcs g 222 5 5§ £
29-12[el5] £ |E|2 8 S s8385853££EL L8888 8 9 6.
Alw| & mu_i E |l |- TS S35 6282 S 00
E n 4TSI
= 218l
c — 1TSI
HREE: 168TS
| S 164TS
2
=1E |5 160TS
. ] 156TS
s 22> 152TS
c|4® 148TS
© o | 144t
) 140TS
2 - - .| 136Ts
132TS :
- - - -] 12878
o c 124TS
== -] 120TS
wv
5l 116Ts
2 =
(S]] e
c
] c g
©
© I 2
ol Y| B
o [
Sl 3
~lo|°| o
u -
s =
E
c
o|Y <
3
— -
o 7t
[
el B L~
(]
o | =
-
c
O ©
cl0o
e
olv®
ok =
3152
—
o
. 1- Marginotruncana sigali - Dicarinella primitiva partial range zone
ol 2-Dicarinella concavata Interval Zone marly Shale Shale
—
3- Dicarinella asymetrica Total range zone E’ Limestone ﬁliﬁ marly Limestone

S8 ) g 3l 503 (B30 50 G sBlen - i g8 s Ha sl GG GRS 1 K



YYY oMl Cgiz 098 S a3l o8 ygm il 651 by 30 59led 100359, Al » wigiiliv — (g 95 (ol gy 4 0

P SOl bl o g oad ey 5L 201 5
Sgnd o 5308y il 4S5 uus 8 ot it odd
e sl Sl Baos sl sl o AT
5 oelS - 8 Sl s ol edd i oty
Dicarinella o555 =15 55 gl uliS

(F JSK8) cwl 4 £ 415 concavata Zone

ol P92 4 S

S ) Sliyy oS (555 o plandl Sl
(2T Gas 5 (Gl a8 8 51,5 01505055, slaam
23U 10555 Gl |y (sadin (s ) Slros s
.(Be, 1960 Bandy, 1956) <l 4l 5T

S Culos 1S o il 4SS ) 4 (1960) Phleger
B bl s Sl s 534S GO smlis) 5l
Bl 5 Sl Camar 0l 4 b o Lol S mn ni S
23bs OLy1305 55 J a4 bl )16 ST 0w suaY b
S dlad § )5 eslil 3 4o (1960) Be Silalllas s 57
O Ols )3 48T i () 55 digy 03 9lome 4y (3dae
sGloborotalia tumida Ll glas 8 ¢ ye Glalonar
13 & 3-8 e o> 50 4 Sphaeroidinella dehiscens
o)l 5 Laas S Shgl 5 an by o O geailins b ool LS
Glaome L bLoI 53 b b b ool il 0T Comax
W i ) 48T Y s sl ()5 slawig S
Ol 53 (65— d—gy 3l 5wl (1960) Be p—oeen
(3,5 My adnd o)l 3 L 45 (6304a5 (3l (slaas gooms
e Lol s 87 (sl b odbinss ol ol 2l
L (S50 eV ees LYo sods Glasl Shsa
< .(Be & Ericson, 1963 Be, 1960) &l ;i
b Gl a5 (PIB)g5caS 4 55 01s0j 5,
GlaT 53 5 5l ity YL JLsbasg 53 5) Sl e
aS Sl am g Aol Lel el Ol e ol 31 i 5 Geas

s F 55 e ol Ko Sl (S

oS 33 503 (b 055l g5 5 005 L
55! U Dicarinella concavata «5 8, sa> ol
& «o—. Dicarinella asymetrica +5 8 2>
&w‘_;bb‘afgwlj:.a\\\' @B;.pém'du:)[ df)'b' (S 55
el iy G sl Al g 55 55 Sl
S el iS5 ST s 5 ) e
(F USKE) 0 15 095 b cpl ol 5 0eB o
3- Dicarinella asymetrica zone
Category: Total Range Zone
Author: Postuma, 1971
Age: Early Santonian to earliest Campanian

Definition: Total range zone of Dicarinella
asymetrica
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Plate 1

Platel: Figs la-c) Dicarinella concavata (Brotzen 1934); Figs 2a-c) Dicarinella primitiva (Dalbiez, 1955); Figs 3a-c)
Contusotruncana fornicata (Plummer 1931) and Figs 4a-c) Dicarinella asymetrica (Sigal 1952)
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Plate 2: Figs la-c) Muricohedbergella delrioensis (Carsey, 1926); Figs 2a-c) Marginotruncana renzi (Gandolfi, 1942); Figs 3a-c)
Whiteinella baltica (Douglas & Rankin, 1969); Fig 4) Dorothia conula (Cushman, 1964); Fig 5) Bolivinita costifera (Cushman,
1960) and Fig 6) Heterohelix reussi (Cushman, 1938)
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Introduction

Sediments of Turonian to Santonian age are located in Surgah formation and characterized by Shale and marly
Shale. Surgah formation as one of the formations of Bangestan group against other formations this group has
limited expansion so that it only outcrops in Lurestan subbasin. During the Cretaceous time, two warming
cycles occurred, the first cycle is observed in the Lower cretaceous (Albian) and second cycle is observed in the
Upper Cretaceous (Turonian-Santonian). (Lowenstam & Epstein, 1954; Bowen, 1961). Therefore, in this study
has been attempted to investigate the influencing factors on the planktonic foraminifera ecology during the
seconded cycle Turonian-Santonian.

Materials and methods

In this study, 168 samples were systematically collected during a Surgah formation. The samples include
Shales and marly Shales. About 1 kg of each sample wase processed. The samples were dried, soaked in
hydrogen peroxide (%10) for 12 hours. The mixture was washed over three sieves of 70, 100 and 120pum mesh
to remove the clay fraction. This procedure was repeated several times when necessary. The residue was dried
at 40° C. then, Foraminifera were identified and counted. At least 300 foraminifera were counted in each
sample. The general taxonomy followes Robaszynski and Caron (1979), Caron (1985), Premoli Silva & Sliter
(1999), Robaszynski et al. (2000), Premoli Silva & Verga (2007). Paleoecological indicators were obtained
using the results of the counting process.

Discussion

A type section of Surgah Formation in llam Kabir-Kuh anticiline in order to Paleoecology of Turonian -
Santonian was selected, sampled and precisely studied for stratigraphy and paleontology. This sequence with a
thickness of 168 m is composed of shale and marlyshales with interla of marlylimestone. Lower and upper
boundaries of the Surgah Formation with Sarvak and llam limestone Formations are conformable with sharp
lithological boundary respectively. Three biostratigraphic zones are proposed for the Turoniane - Coniacian
interval in Surgah formation:

1- Marginotruncana sigali - Dicarinella primitiva partial range Zone (latest middle (?) - late Turonian).
Because the usual index species for this interval, Helvetoglobotruncana helvetica, has not been found at Surgah
formation, therefore the base of this zone is not exposed in the this formation, then age of this zone is latest
Middle (?) - late Turonian.

2- Dicarinella concavata Interval Zone (latest Turonian - earliest Santonian).

3- Dicarinella asymetrica Total Range Zone (Early Santonian - Campanian).

Because Dicarinell asymetrica has been found all over Surgah formation, the top of this zone is not exposed in
the Surgah Formation, then age of this zone is latest Early Santonian. On this basis, generally the age of the
Surgah formation latest Middle Turonian - latest Early Santonian is determined. The ratio between planktonic
and benthonic foraminifera (P/B) is one of the most reliable proxies to estimate palaeo-water depths. It has been
known for a long time that the percentage of planktonic foraminifera in modern sediments increases with water
depth (e.g., Boltovskoy & Wright, 1976; van der Zwaan et al., 1999). Van der Zwaan et al. (1990) described
the regression curves with a mathematical formula, which can be used to estimate the water depth. Planktonic
foraminifera are divided into five groups according to morphology and lifestyle (Hart & Bailey (1979);
Coccioni & Luciani (2005); Reolid et al. (2015):
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1- Strongly keeled trocospiral: these forms are k- strategic and develop in conditions of reduced nutrients
(oligotrophic - mesotrophic), increased oxygen and deep waters. Like geniuses: Dicarinella and
Marginotruncana.

2- Weakly keeled trocospiral: these forms are k/r strategic and develop in conditions of oligotrop....
mesotrophic and increased oxygen. Like genus: Archaeoglobigerina.

3- Unkeeled trocospiral: these forms are r- strategic and develop in conditions of increased nutrients
(mesotrophic - euotrophic), reduced oxygen and surface waters. Like geniuses: Whiteinella and Hedbergella.
4- Planispiral: these forms are r-strategic (opportunist) and develop in conditions of eutrophic, increased
oxygen and surface to medium waters. Like genus: Macroglobigerinelloides.

5- Biserial: these forms are r-strategic (opportunist) and develop in conditions of rincreased nutrients
(eutrophic), poorly oxygenated and surface to intermediate waters. Like genus: Heterohelix.

Conclusion

Sediments of Turonian-Santonian age are located in Surgah formation and characterized by Shale and marly
Shale with 168 m thickness. Lower and upper boundaries of the Surgah Formation with Sarvak and Ilam
limestone Formations are conformable with sharp lithological boundary respectively. Generally for the
Turonian to Santonian in the Surgah Formation deep open marine (upper bathyal) with an average depth of 662
m was determined. At the base of the Surgah Formation, Late Turonian, the frequency of deep forms (Hs) and
percentage of planktonic foraminifera (%P) increased therfore suggests sea-level rise, also killed-forms and K-
strategies increasment suggests a lack of nutrients and Oligotrophic condition, whereas decrease of non-Kkilled
forms indicates increasment of water salinity in this biozone. In the middle of the Surgah Formation. late
Turonian-Coniacian to earliest Santonian, the percentage decrease of planktonic foraminifera (%P) and shallow
forms (Hi) increasment is indicated sea level gradually falling also none-keeling forms and r-strategies
increasment offers abundance of nutrients , Euotrophic conditions, and relative decrease of water salinity. On
top of the Surgah Formation, Early Santonian fluctuations in environmental conditions are observed.

Keywords: Surgah; Planktonic foraminifera; Benthonic; Turonian; Santonian; Oligotrophic; Eutrophic.
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