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Clavihedbergella simplex, Muricohedbergella delrioensis, Whiteinella baltica, Praeglobotruncana delrioensis,
Muricohedbergella planispira, Planoheterohelix moremani, Thalmanninella appenninica,
Helvetoglobotruncana praehelvetica, Rotalipora cushmani, Thalmanninella greenhornensis, Whiteinella
aprica.

3-2- Dicarinella algeriana Interval Subzone
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Clavihedbergella simplex, Muricohedbergella delrioensis, Whiteinella baltica, Praeglobotruncana delrioensis,
Muricohedbergella  planispira, Planoheterohelix moremani, Thalmanninella appenninica,
Helvetoglobotruncana praehelvetica, Rotalipora cushmani, Whiteinella paradubia, Thalmanninella
greenhornensis, Whiteinella aprica, Dicarinella algeriana, Planoheterohelix globulosa, Whiteinella
archaeocretacea, Thalmanninella micheli, Whiteinella inornata.

4- Whiteinella archaeocretacea Partial range Zone
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Clavihedbergella simplex, Muricohedbergella delrioensis, Whiteinella baltica, Praeglobotruncana delrioensis,

Muricohedbergella planispira, Planoheterohelix moremani, Rotalipora cushmani, Dicarinella algeriana,
Planoheterohelix globulosa, Whiteinella archaeocretacea, W. inornate, Helvetoglobotruncana praehelvetica.

5- Helvetoglobotruncana helvetica Total range Zone
e S 5 s6b .ol ol e Helvetoglobotruncana helvetica < 8 51 ,&) 5 555 b 055w o)
ssbilen ol S5 OLls0ss, CiS 3l SLES w3 O3 ol 8l o G| 055 Sy opl 4> Marginotruncana
M. sigali 5 M. renzi M. schneegansi M. marianosi M. pseudolinneiana Marginotruncana coronata b «S
53 Sy L5l oletl e V08 055 ) LSS o 5T 4 gt S sk Heterohelicids .3 35 o o313 OLLS
Olp3055s il e ool SalKin 5 V05 Sl Jools 5 e ols olamtl st 0 1) anlllas 5550 5

SIS slke O3 ol 53 ol e S5 eSO

VErE Ol 5 oler Y ol ceas 5l Jl Ol ) G plid ey a s — ke 423 [T



S5 J st OBLLr Gl o 33 Ble aSCn ( ouliS 1 (3150 ot

Muricohedbergella delrioensis, Whiteinella baltica, Muricohedbergella planispira, Praeglobotruncana
delrioensis, Muricohedbergella planispira, Planoheterohelix moremani, Marginotruncana schneegansi,
Helvetoglobotruncana praehelvetica, Whiteinella paradubia, W. aprica, Dicarinella algeriana,
Planoheterohelix globulosa, Marginotruncana renzi, Whiteinella archaeocretacea, Marginotruncana
coronata, Archaeoglobigerina cretacea, Marginotruncana marginata, Whiteinella brittonensis,
Marginotruncana sinuosa, M. tarfayaensis, M. paraconcavata, Helvetoglobotruncana praehelvetica.

6- Marginotruncana sigali - Dicarinella primitiva zone
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Whiteinella  baltica, Muricohedbergella planispira, Planoheterohelix ~moremani, Marginotruncana
schneegansi, Whiteinella paradubia, W. aprica, Dicarinella algeriana, Planoheterohelix globulosa,
Marginotruncana renzi, Whiteinella archaeocretacea, Marginotruncana coronata, Archaeoglobigerina
cretacea, Marginotruncana marginata, Whiteinella brittonensis, Marginotruncana sinuosa, M. tarfayaensis, M.
paraconcavata, Helvetoglobotruncana praehelvetica, Muricohedbergella flandrini, Planoheterohelix papula,
Marginotruncana sigali, M. pseudolinneiana, Dicarinella hagni, Dicarinella primitiva.

7- Dicarinella concavata Interval Zone
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Whiteinella baltica, Muricohedbergella planispira, Planoheterohelix moreman, Marginotruncana schneegansi,
Whiteinella paradubia, W. aprica, Dicarinella algeriana, Planoheterohelix globulosa, Marginotruncana renzi,
Whiteinella archaeocretacea, Marginotruncana coronata, Archaeoglobigerina cretacea, Marginotruncana
marginata, Whiteinella brittonensis, Marginotruncana sinuosa, M. tarfayaensis, M. paraconcavata,
Planoheterohelix papula, Marginotruncana sigali, M. pseudolinneiana, Dicarinella hagni, D. concavata,
Globotruncana lapparenti, Muricohedbergella holmdelensis, Contusotruncana fornicata, Dicarinella
primitiva, Heterohelix reussi, H. punctulata.

8- Dicarinella asymetrica Total range Zone
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Whiteinella baltica, Planoheterohelix moremani, Marginotruncana schneegansi, Whiteinella paradubia,
Dicarinella algeriana, Planoheterohelix globulosa, Marginotruncana renzi, M. coronata, Archaeoglobigerina
cretacea, Marginotruncana marginata, Whiteinella brittonensis, Marginotruncana sinuosa, M. tarfayaensis,
Planoheterohelix  papula, Marginotruncana  sigali, Globotruncana linneiana, Marginotruncana
pseudolinneiana,  Globotruncana  bulloides,  Dicarinella  concavata, Globotruncana lapparenti,
Muricohedbergella holmdelensis, Contusotruncana fornicata, Heterohelix reussi, Ventilabrella eggeri,
Heterohelix punctulata, Dicarinella asymetrica, Archaeoglobigerina bosquensis.

9- Globotruncanita elevata Partial range Zone
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Whiteinella baltica, Planoheterohelix moreman, Planoheterohelix globulosa, Archaeoglobigerina cretacea,
Planoheterohelix papula, Globotruncana falsostuarti, Marginotruncana pseudolinneiana, Globotruncana hilli,
Globotruncana bulloides, Globotruncana lapparenti, Contusotruncana patelliformis, Muricohedbergella
holmdelensis, Contusotruncana fornicata, Globotruncana arca, Murichohedbergella monmouthensis,
Heterohelix reussi, Ventilabrella eggeri, Heterohelix punctulata, Archaeoglobigerina bosquensis,
Globotruncanita elevata, Ventilabrella riograndensis, Macroglobigerinelloides ultramicrus.

10- Globotruncana ventricosa Interval Zone
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Planoheterohelix moremani, Planoheterohelix globulosa, Archaeoglobigerina cretacea, Planoheterohelix
papula, Globotruncana rosetta, G. hilli, G. bulloides, G. lapparenti, Contusotruncana patelliformis,
Muricohedbergella holmdelensis, Contusotruncana fornicata, Globotruncana arca, Murichohedbergella
monmouthensis, Heterohelix reussi, Ventilabrella eggeri, Heterohelix punctulata, Ventilabrella riograndensis,

Macroglobigerinelloides  ultramicrus, Globotruncana  ventricose, Contusotruncana  plummerae,
Globotruncanita stuartiformis.

11- Radotruncana calcarata Total range Zone
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Planoheterohelix moremani, Planoheterohelix globulosa, Archaeoglobigerina cretacea, Planoheterohelix
papula, Globotruncana falsostuarti, G. rosetta, G. hilli, G. bulloides, G. lapparenti, Contusotruncana
patelliformis, Muricohedbergella holmdelensis, Contusotruncana fornicata, Globotruncana arca,

Murichohedbergella monmouthensis, Heterohelix reussi, Globotruncana ventricose, Contusotruncana
plummerae, Radotruncana calcarata, Globotruncanita stuartiformis

12- Globotruncanella havanensis Partial range Zone
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Planoheterohelix moreman, Planoheterohelix globulosa, Archaeoglobigerina cretacea, Planoheterohelix
papula, Globotruncana rosetta, G. bulloides, G. lapparenti, Contusotruncana patelliformis, Muricohedbergella
holmdelensis, Contusotruncana fornicata, Globotruncana arca, G. ventricose, Contusotruncana plummerae,

Radotruncana calcarata, Globotruncanita stuartiformis, Globotruncanella havanensis, Pseudotextularia
nuttalli, Globotruncana mariei.

13- Globotruncana aegyptiaca Interval Zone
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Planoheterohelix moremani, Planoheterohelix globulosa, Archaeoglobigerina cretacea, Globotruncana
falsostuarti, G. rosetta, G. linneiana, G. hilli, G. bulloides, G. lapparenti, Contusotruncana patelliformis,
Muricohedbergella holmdelensis, Contusotruncana fornicata, Globotruncana arca, Globotruncanita conica,
Globotruncana ventricose, Contusotruncana plummerae, Radotruncana calcarata, Globotruncanita
stuartiformis, Globotruncanella  havanensis, Globotruncanita pettersi, Globotruncana aegyptiaca,
Pseudotextularia nuttalli, Globotruncana mariei, Gansserina gansseri, Heterohelix striata.

14- Gansserina gansseri Interval Zone
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Archaeoglobigerina cretacea, Globotruncana rosetta, G. hilli, G. bulloides, G. lapparenti, Contusotruncana
patelliformis, Muricohedbergella holmdelensis, Contusotruncana fornicata, Globotruncana arca,
Globotruncanita conica, Globotruncana ventricose, Contusotruncana plummerae, Radotruncana calcarata,
Globotruncanita stuartiformis, Globotruncanella havanensis, Globotruncanita pettersi, Globotruncana
aegyptiaca, Pseudotextularia nuttalli, Globotruncana mariei, Gansserina gansseri, Heterohelix striata,
Rugogelobigerina rugosa, Globotruncanita stuarti.

15- Contusotruncana contusa Interval Zone
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Globotruncana rosetta, G. linneiana, G. hilli, G. bulloides, G. lapparenti, Contusotruncana patelliformis, C.
fornicata, Globotruncana arca, Globotruncanita conica, Globotruncanita pettersi, Pseudotextularia nuttalli,

Globotruncana mariei, Gansserina gansseri, Heterohelix striata, Contusotruncana contusa, Rugogelobigerina
rugosa, Globotruncanita stuarti, Abathomphalus mayaroensis, Contusotruncana walfischensis.

16- Abathomphalus mayaroensis Interval Zone
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Abathomphulus intermedius, Abathomphulus cf. mayaroensis, Pseudoguembelina hariaensis.
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I 1- Thalmanninella globotruncanoides Zone 5- Hehstogloborrincana helvetica Zone 11- Radotruncana calcarata Zone
o = 2- Thalmanninella reicheli Zone 6- Marginotrincana sigali-Dicarinella primitiva Zone 12- Globotruncanella havanensis Zone
Limestone Shale 3- Rotalipara cushmani Zone 7- Dicarinella concavata Zone 13- Globommeana asgyprica Zone
3A- Rotalipora greenhomencis Zone 8- Dicarinella asymetrica Zone 14- Gansserina gansseri Zone
=T = 3B- Dicarinelia algeriana Zone 9- Globomruncanita elevata Zone 15 G Racemiguembelina Zone
Nodular 4 Whiteinella archaeocretacea Zone 10- Globorrincana ventricosa Zone 16-Abarhomphalus mayaroensis Zone

limestone limestone
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P. = Paleocene, Pa. = Paleogene, Pb. = Pabdeh, Lo. M. = Lopha Member, M. = Member, Santon. =
Santonian
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1.Muricohedbergella delrioensis (Carsey, 1926), Axial Section, Sample 116; 2. Rotalipora cushmani (Morrow,
1934), Axial Section, Sample 272; 3. Whiteinella paradubia (Sigal, 1952), Axial Section, Sample 452; 4.
Thalmanninella greenhornensis (Morrow, 1934), Axial Section, Sample 317; 5. Globotruncana lapparenti
Brotzen, 1936, Axial Section, Sample 409; 6. Dicarinella asymetrica (Sigal, 1952), Axial Section, Sample 438;
7. Dicarinella concavata (Brotzen, 1934), Axial Section, Sampel 415; 8. Contusotruncana fornicata (Plummer,
1931), Axial Section, Sample 400; 9. Globotruncana hilli Pessagno, 1967, Axial Section, Sample 396; 10.
Contusotruncana patelliformis (Gandolfi, 1955), Axial Section, Sample 495; 11. Dicarinella primitiva
(Dalbiez, 1955), Axial Section, Sample 400; 12. Globotruncana ventricosa (White, 1928), Axial Section,
Sample 583; 13. Globotruncanita stuarti (de Lapparent, 1918), Axial Section, Sample 601; 14. Globotruncanita
elevata (Brotzen, 1934), Axial Section, Sample 499; 15. Globotruncanella havanensis (Voorwijk, 1937), Axial
Section, Sample 59916, 17, 18. Whiteinella paradubia (Sigal, 1952), Axial Section, Sample 317.
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1. Thalmanninella reicheli (Mornod, 1950), Axial Section, Sample 148; 2. Muricohedbergella delrioensis
(Carsey, 1926), Axial Section, Sample 106; 3. Whiteinella inornata (Bolli, 1957), Axial Section, Sample 116;
4. Archaeoglobigerina cretacea (d’Orbigny), 1840, Axial Section, Sample 402; 5. Helvetoglobotruncana
praehelvetica (Trujillo, 1960), Axial Section, Sample 286; 6. Marginotruncana sigali (Reichel, 1950), Axial
Section, Sample 417; 7. Marginotruncana schneegansi (Sigal, 1952), Axial Section, Sample 415; 8.
Globotruncana arca (Cushman, 1926), Axial Section, Sample 404; 9. Globotruncana bulloides Volger, 1941,
Axial Section, Sample 484; 10. Contusotruncana plummerae (Gandolfi, 1955), Axial Section, Sample 577;
11. Contusotruncana walfischensis (Todd, 1970), Axial Section, Sample 601; 12. Globotruncanita stuarti
(de Lapparent, 1918), Axial Section, Sample 601; 13. Murichohedbergella monmouthensis (Olsson, 1960),
Axial Section, Sample 417;14. Muricohedbergella holmdelensis (Olsson, 1964), Axial Section, Sample 396;
15. Globotruncanita conica (White, 1928), Axial Section, Sample 462.
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1a, 1b, 1¢c. Contusotruncana contusa (Cushman, 1926), Sample 525; 2a, 2b, 2¢. Contusotruncana fornicata
(Plummer, 1931), Samples 540; 3a, 3b, 3c. Gansserina gansseri (Bolli, 1951), Sample 540; 4a, 4b, 4c.
Marginotruncana tarfayaensis (Lehmann, 1963), Sample 403; 5a, 5b, 5c. Muricohedbergella flandrini
(Porthault, in Donze et al., 1970), Sample 362; 6a, 6b, 6¢c. Murichohedbergella planispira (Tappan, 1940),
Sample 349; 7a, 7b. Planoheterohelix moremani (Cushman,1938), Samples 370.
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1a, 1b, 1c. Globotruncana arca (Cushman, 1926), Sample 525; 2a, 2b, 2¢. Contusotruncana plummerae
(Gandolfi, 1955), Samples 546; 3a, 3b, 3c. Globotruncanita stuarti (de Lapparent, 1918), Sample 533; 4a,
4b, 4c¢. Globotruncanita stuartiformis (Dalbiez, 1955), Sample 540; Sa, Sb, S5c. Marginotruncana marginata
(Reuss, 1845), Sample 380;6. Pseudotextularia nuttalli (Voorwijk, 1937), Sample 525.
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Abstract

In this study, the biostratigraphy of Upper Cretaceous strata in the Pakal-e Garab section—with a
thickness of 708 meters—Ilocated in the northeastern part of the Kabirkuh anticline,
southwestern Iran, is investigated. This stratigraphic succession includes the Sarvak, Surgah,
Ilam, and Gurpi formations, as well as the basal part of the Pabdeh Formation. To conduct a
detailed biostratigraphic analysis and assess the diversity and distribution of planktonic
foraminiferal fauna in the Upper Cretaceous deposits, the 708-meter-thick Pakal-e Garab
section was studied. The investigation led to the identification of 27 genera and 76 species of
planktonic foraminifera. Based on the recognized microfossils, 16 biozones and 2 sub-
biozones were identified. According to these biozones, the age of the Sarvak Formation is
assigned to the early Cenomanian to middle Turonian, the Surgah Formation to the Late mid
Turonian to earliest Santonian, the Ilam Formation to the early Santonian to early—middle
Campanian, and the Gurpi Formation to the middle Campanian to late Maastrichtian. At the
base of the Pabdeh Formation, a 5-meter-thick purple shale containing diagnostic Paleocene
fauna was identified, suggesting a Danian age for this part of the section. This study also
presents evidence for the impact of the end-Cretaceous mass extinction at the K/Pg boundary
on the planktonic foraminiferal communities in the Pakal-e Garab section. This event is
reflected in reduced diversity and significant changes in the faunal assemblages.

Keywords: Biostratigraphy, Upper Cretaceous , planktonic foraminifera, Kabirkuh
Anticline, southeastern Ilam, Zagros
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