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Abstract

The biostratigraphy of the marly-limestone Pabdeh Formation has been studied in a section located in the Interior Fars (folded
Zagros). Five assemblage biozones of plankton foraminifera with Early Eocene to Late Eocene age were identified in the
studied section. Biozone 1 with a thickness of two meters has been identified at the base of the studied succession and includes
Morozovellavela scoensis and Morozovella conicotruncata species defining the Early Eocene age. Biozone 2 with a thickness
of 59 meters is the Early Eocene in age and is associated with the first occurrence of Morozovella aragonensis at the base and
the last occurrence of Chiloguembelina wilcoxensis at the top. Biozone 3 with a thickness of 66 meters is defined by the first
occurrence of Globigerinatheka kugleri at the base and the occurrence of Guembelitrioides nuttalli at the top and represents the
beginning of the part of the Middle Eocene. The presence of Orbulinoides beckmanni indicates the Middle Eocene for biozone
4 with a thickness 88 meters. Biozone 5 with a thickness of 163 meters indicates the Middle—Late Eocene for the top of studied
succession according to the first and last occurrence of Hantkenina alabamensis.
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Introduction

The Laramide orogeny event is one of the tectonic events
affecting the geology of Iran, which played a significant role
in the formation of independent Cenozoic sedimentary basins
of Iran (Aghanabati 2004). The subduction of Neotethys under
the Iranian Plate began in the Upper Jurassic—Lower
Cretaceous and was accompanied by the evolution of the
present-day tectonic structure of Zagros in the Upper
Paleocene—Lower Eocene (Heidari 2008). The Zagros
sedimentary basin has three sedimentary units: Khuzestan
Plain, folded Zagros or external Zagros, high Zagros or
internal Zagros (Darvishzadeh 1991). After the Late Cretaceous
movements, in the Early Paleogene, the whole Zagros was
covered by an progressive sea. In the coastal areas of this sea

the Sachun Formation, in shallow areas the Jahrom
Formation and in deep areas the Pabdeh Formation have
been deposited (Aghanabati 2004).

The Pabdeh Formation is limited to the shales layers of
the Gurpi Formation with the Maastrichtian age (in Fars and
Khuzestan) to the Paleocene age (in Lorestan) at the lower
boundary, and is limited to the limestones layers of the
Asmari Formation with Oligocene—Miocene age at the upper
boundary.

The studied section is located in the Tang-e-Chogan area
35 km of northeast of Kazeron in the Interior Fars Basin in
the folded Zagros. This section is on the axial line of the
Dashtak anticline in the geographical position 51° 36" 48/22"
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to 51° 36’ 58/09" East and 29° 47’ 28/52" to 29° 47’ 69/59"
North.

The lithology of the Pabdeh Formation in the Tang-e-
Chogan section with a thickness of 378 meters is composed
of marls, marly limestones, and medium to thick bedded
limestones.

In its lower boundary, there are gray shales of the Gurpi
Formation (Upper Cretaceous) with disconformities
(Moghaddasi et al. 2020) and the upper boundary is overlain by
the limestones of the Asmari Formation (Oligocene—
Miocene).

Considering the special position of the Pabdeh Formation
in the petroleum system of the Zagros Basin, it is important
to study this formation. For this reason, in this research, the
stratigraphy and biostratigraphy of this formation based on
plankton foraminifera have been investigated.

Discussion of Results & Conclusions

The biostratigraphy of the Pabdeh Formation in the studied
section is according to the biozonation of planktonic
foraminifera by Toumarkine and Luterbacher (1985), Bolli et
al. (1985), Berggren and Pearson (2005), Wade et al. (2011),
and Bown et al. (2020). Five assemblage biozones of
plankton foraminifera with the Early Eocene to Late Eocene
age were identified in the studied section. Biozone 1 with a
thickness of two meters has been identified at the base of the
studied succession and includes Morozovella velascoensis
and Morozovella conicotruncata species defining the Early
Eocene age. Biozone 2 with a thickness of 59 meters is Early
Eocene in age and is associated with the first occurrence of
Morozovella aragonensis at the base and the last occurrence
of Chiloguembelina wilcoxensis at the top and is consistent to
the base of the biozone E5 of Berggren and Pearson (2005),
Wade et al. (2011). Assemblage biozone 2 includes
Morozovellaaequa, Morozovella formosa, Morozovella
gracilis,  Chiloguembelina  wilcoxensis, = Morozovella
aragonensis, Morozovella  caucasica, Morozovella
subbotinae, Alicantinasp., Subbotinasp.,  Subbotinacf.
eocanea, Pseudohastigerinamicra, Planorotalite
pseudoscitula,  Clavigerinella  akersi,  Parasubbotina
pseudowilsoni, Hantkenina sp. Biozone 3 with a thickness 66
meters includes assemblage of Guembelitrioides nuttalli,
Globigerina sp., Hantkenina sp., Uvigerina havanensis,
Hantkenina mexicana, Globigerinatheka kugleri, Acarinina
bullbrooki, Morozovella cf. aragonensis, Planorotalites
pseudoscitula, Globorotalia renzi, Globorotalia sp.
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,Hantkenina longispina, Morozovelloides cf. crassatus,
Hantkenina alabamensis, Pseudohastigerina cf. micra,
Turborotalia cerroazulensis, Globigerina velascoensis,
Subbotina eocaena. It is defined by the first occurrence of
Globigerinatheka kugleri at the base and the occurrence of
Guembelitrioides nuttalli at the top and represents the
beginning of the part of the Middle Eocene and is in
accordance of the base of the biozone E8 of Wade et al.
(2011). Biozone 4 with a thickness 88 meters includes
Globigerina sp., Hantkenina sp., Hantkenina mexicana,
Acarinina bullbrooki, Hantkenina longispina, Hantkenina
alabamensis, Turborotalia cerroazulensis, Subbotina
eocaena, Orbulinoides beckmanni, Pseudohastegina cf.
micra, Globigerina pseudoeocaena, Pseudohastegrina micra,
Hantkenina aff. Dumblei. According to biozone P13 of
Berggren and Van Couvering (1974) and Berggren and
Pearson (2005) and biozone E12 of Wade et al. (2011) the
presence of Orbulinoides beckmanni indicates the Middle
Eocene for biozone 4. Biozone 5 indicates the Middle—Late
Eocene for the top of the studied section according to the first
and last occurrence of Hantkenina alabamensis. Biozone 5
with a thickness of 163 meters Globigerina sp., Hantkenina
sp., Hantkenina mexicana, Acarinina bullbrooki, Hantkenina
longispina, Hantkenina  alabamensis, Turborotalia
cerroazulensis, Globigerina pseudoeocaena, Globigerina sp.,
Planorotalites pseudoscitula

The biostratigraphy of the Pabdeh Formation in the Tang-
e-Chogan section indicates five assemblage biozones of
plankton foraminifera with the Early Eocene to Late Eocene
age. These biozones include 21 genera and 24 species of the
following planktonic and benthic foraminifera:
Acarinina bullbrooki, Alicantina sp., Chiloguembelina
wilcoxensis, Clavigerinella akersi, Globorotalia renzi,
Globigerina pseudoeocaena, Globigerina sp.,
Globigerinatheka  kugleri,  Guembelitrioides  nuttalli,
Hantkenina alabamensis, Hantkenina longispina, Hantkenina
mexicana, Hantkenina sp., Kathina sp., Lenticulina sp.,
Morozovella aequa, Morozovella aragonensis, Morozovella
caucasica, Morozovella conicotruncata, Morozovella
formosa, Morozovella gracilis, Morozovella subbotinae,
Morozovellavela scoensis, Morozovelloides cf. crassatus,
Orbulinoides beckmanni, Parasubbotina pseudowilsoni,
Planorotalites pseudoscitula, Pseudohastegrina micra,
Streptochilus sp., Subbotina eocaena, Subbotina sp.,
Turborotalia cerroazulensis, Uvigerina havanensis.
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Guembelitrioides nuttalli, Globigerina sp., Hantkenina

sp., Uvigerina havanensis, Hantkenina
mexicana,Globigerinatheka kugleri, Acarinina

bullbrooki, Morozovella cf. aragonensis,
Planorotalites pseudoscitula, Globorotalia renzi,
Globorotalia sp., Hantkenina longispina,
Morozovelloides cf. crassatus, Hantkenina

alabamensis, Pseudohastigerina cf. micra,
Turborotalia cerroazulensis, Globigerina
velascoensis,, Subbotina eocaena,

Orbulinoides s3> 5 blodas s 055 ol IF 8950
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RAD
AGE | AGE | PLANKTIC FORAMINIFERA ZONAL DATUM MARKER
38 . . L Turborotalia cerroazulensis. s. |
Turborotalia cerroazulensis. s. |
L L Globigerinatheka semiinvoluta
Globigerinatheka semiinvoluta
41 — L Globigerinatheka s. subconglobata
Truncorotaloides rohri
L Orbulinoides beckmanii
Orbulinoides beckmanii
% F Orbulinoides beckmanii
= M Morozovella lehneri
Q L Morozovella aragonensis
8 Globigerinatheka s. subconglobata
F Globigerinatheka mexicana mexicana
Hantkenina nuttalli
50.3— — F Hantkenina
Acarinina pentacamerata
s F Turborotalia cerrazulensis fromosa
Morozovella aragonensis
F Acarinina pentacamerata
E| Morozovella formosa formosa
N F Morozovella aragonensis
Morozovella subbutinae
. L Morozovella edgari
Morozovella edgari
54.9 L Morozovella velascoensis
Morozovella velascoensis
L Planorotalites pseudomenardii
Planorotalites pseudomenardii
= F Planorotalites pseudomenardii
Z | Planorotalites pusilla pusilla
Q
61.5— O F Planorotalites pusilla pusilla
&= | Morozovella angulata
j F Morozovella angulata
& |Morozovella uncinata
F Morozovella uncinata
Morozovella trinidadensis
F Morozovella trinidadensis
Morozovella pseudobulloides
F Morozovella pseudobulloides
Globigerina eugubina
66.7 F Globigerina eugubina/L.Globotruncana

(Toumarkine and Luterbacher 1985) o 8l L5 oo sl 51 O sSM O1,058595 s4u04) -V Jsd

F= First, L= Latest
Table 1- Paleocene-Eocene Planktonic foraminifera biozonation (Toumarkine and
Luterbacher 1985), F= First, L= Latest
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PLANKTONIC FORAMINIFERA wi
Berggren et al. Berggren and Pearson
(1995) (this work)
p7 M. :\famm@f E5 M. aragonensis / L
i M. subbotinae CRZ| < | >
|7
M formosa s M ensiformis O {
Psb M. sragonensis 152 E'4 M fDrmDS& LOZ 8 LIJ
P6a M- 1 R / E3 [M marginodentata PRZ
E2 P wicrsanss M mlﬁﬁwgﬁl
P5 |m. velascoensis |z I'E1 ],"* shalsensi LDZ
P5 M. velascoensis PRZ
Pdc | gficsopadoenssz | PAC | a1 pucismenes trsz
P4b Ag. subsphaernca
Ac_soidadoensis ISZ w
GI. pseudomenardii | P4D | Ac. sug;;g?;‘enca % '5
P4da Ac. subsphaerica L
CRSZ G, psewdomeanardii -
JP4a || P variolaria CRSZ (&)
I. albean u
P3b |g/ pseudomenardiisz| P3D | 1. albeari LOSZ 8
M. angulala -
P3a " bar 152 P3a | ! pusilla PRSZ EI
fpz E yncmale- . arouiais 1P2 F ncnale LOSE n_
G{. compressa - Gl. compressa - 11
P1c | P inconstans ISZ | P1¢ | P inconstans LOSZ E
P1b | S triloculinoides - P1b S. triloculinoides w
Gl. compressa I1SZ LOSZ
P1a P euguting - 5. mecwinoies 152 P"I a P pssudobuloidss PREZ
| | I )
Po P eugubina TRZ | P B eugubina TRZ ol
& PO & G cretacea PRZ| & PO & G. cretacea PRZ %
s
L
o
@]

i e 851 S g0 510 KON O1,150 59, (S ) (=209 =Y Jd
(Berggren and Pearson 2005)

Table 2- Paleocene-Late Eocene Planktonic foraminifera
biozonation (Berggren and Pearson 2005)
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|‘Paragloborota|ia’ kugleri (21.81)

Globoquadrina dehiscens (23.20)

‘Paragloborotalia’ kugleri (23.73)

I‘Paraglol;worotalia‘ pseudokugleri (25.9)

|Paragloborotalia opima (27.5)

| Chiloguembelina cubensis (28.4)

Globigerina angulisuturalis (29.4)

|Turborotalia ampliapertura (30.3)

|Pseudohastigerina naguewichiensis (32.0)

Hantkenina alabamensis (33.7)

Globigerinatheka index (34.3)

|Globigerinatheka semiinvoluta (35.8)

Morozovelloides crassatus (38.0)

Orbulinoides beckmanni (40.0)

Orbulinoides beckmanni (40.5)

Guembilitrioides nuttalli (~42.3)

Morozovella aragonensis (43.6)

Planktonic Foraminifera Zone
EPQLH [BKSA95 & BROS) Wade et al. (this study)
M2 T
L M2 | G. binaiensis PRZ
=
L >
8 | mib | M G. dehiscens/
O3 P’ kugleri CRSZ
= M1a M1a ‘P’. kugleri LOSZ
07 |'P’. pseudokugleriLOZ
06
Lu
< . :
- 06 | G. ciperoensis PRZ
L
Z
w 5 05 P. opima HOZ
8 B &4 G. angulisuturalis
0) /C. cubensis CRZ
| 03 03 D. sellii PRZ
© 1>
d oz 02 T. ampliapertura
= HOZ
o1 o1 | P naguewichiensis
HOZ
E16 E16 | H. alabamensis HOZ
E E15 E15 G. index HOZ
<
_
E14 E14 | G. semiinvoluta HOZ
L
prd E13 E13 | M. crassatus HOZ
L
Q .
(@) E12 E12_| O. beckmanni TRZ
L
ENM EM M. lehneri PRZ
L
-
8 E10 | E10 | A.topilensis PRZ
= G. kugleri/
E9 Es M. aragonensis CRZ
E8 G. nuttalliLOZ

Globigerinatheka kugleri (~44.4)

Wade et al. (2011) s gmo— oy 3L 3 25N 01405055, (e ) D3l SIS PRPS

Table 3a- Primary planktonic foraminiferal bioevents for the Paleocene-
Miocene (Wade et al. 2011) BKSA95=Berggren et al. (1995); Bp05=Berggren
and Pearson (2005), A=Atlantic, IP=Indo-Pacific

d https://doi.org/10.22108/jssr.2023.134029.1234

@ https://dorl.net/dor/20.1001.1.20087888.1402.39.1.4.4


https://doi.org/10.22108/jssr.2023.134029.1234
https://doi.org/10.22108/jssr.2023.134029.1234
https://dorl.net/dor/20.1001.1.20087888.1402.39.1.4.4
https://dorl.net/dor/20.1001.1.20087888.1402.39.1.4.4

a4

OSes 5 s Kms J 1,85

S e Ab s s eyl O K55 s 0O OLs0sss bl el 3le (ke c

d

Orbulinoides beckmanni (40.5)

Guembilitrioides nuttalli (~42.3)

Morozovella aragonensis (43.6)

Globigerinatheka kugleri (~44.4)

IGuembiIitrioides nuttalli (46.4)

Turborotalia frontosa (49.0)

IAcarinina cuneicamerata (50.4)

< IMorozoveIIa subbotinae (50.8)

I'\‘lfsrozovella aragonensis (52.3)

AJMnrozoveIIa formosa (54.0)

| Morozovella velascoensis (54.5)

Pseudohastigerina wilcoxensis (55.4)
Acarinina sibaiyaensis (55.5)

Globanomalina pseudomenardii (55.9)
Acarinina soldadoensis (56.5)

Parasubbotina variospira (59.2)

Globanomalina pseudomenardii (59.4)
Igorina albeari (60.0)

| Morozovella angulata (61.0)

Praemurica uncinata (61.4)

IGlobanomalinal compressa (62.9)

Planktonic Foraminifera Zone
EPOCH [BKSAS & BPOS| Wade et al. (this study)
E12 E12 | O. beckmanni TRZ
EM EN M. lehneri PRZ
L
o
8 E10 E10 | A. topilensis PRZ
= Eo G. kugleri
M. aragonensis CRZ
E9
E8 G. nuttalli LOZ
E8
w E7b T. frontosa LOSZ
= .
L
3
A. cuneicamerata
E7 E7a
Ll LOSZ
E6 E6 A. pentacamerata PRZ
5. s - M.aragqnens:s/
2 M. subbotinae CRZ
Y
h
E4 E4 M. formosa LOZ
E3 E3  [M. marginodentata PRZ
P, wilcoxensis/
5 E2 1 E2 M. velascoensis CRZ
| | | A. sibaiyaensis LOZ
PS5 PS5 | M. velascoensis PRZ
A. soldadoensi:
l’J_J Pac P4c G. pseudomenardii CRSZ
<
s |
A. subsphaerica
P4b P4b
w PRSZ
LIJ 5' G. pseudomenardii
Z a P4a P4a | /P, variospira CRSZ
8 = P3b P3b I. albeari LOSZ
8 Psa | Psa | I pusillaPRSZ
2I P2 P2 P, uncinata LOZ
o Pic | Ple G. compressa
5 LOSZ
<
w P1b P1b S. triloculinoides
LOSZ
Pla Pla P, pseudobulloides PRSZ
Pa& PO Pa& PO

https://doi.org/10.22108/jssr.2023.134029.1234

ISubbotina triloculinoides (64.3)
| Top Parvularugoglobigerina eugubina (64.8)

=]Base Parvularugoglobigerina eugubina (64.97)
Globotruncana (65.0)

Y JJ.\? aslsl -h.;“J‘gJ..?

Table 3b- (continued)

@ https://dorl.net/dor/20.1001.1.20087888.1402.39.1.4.4


https://doi.org/10.22108/jssr.2023.134029.1234
https://doi.org/10.22108/jssr.2023.134029.1234
https://dorl.net/dor/20.1001.1.20087888.1402.39.1.4.4
https://dorl.net/dor/20.1001.1.20087888.1402.39.1.4.4

FA

=

Hppmu saploryraquian) C—
DuNdsISUO] "Jye puIUIYIUDE] L w7z w
12]qunp “jye vupuRy U I .
“ds supnpoodong e
puavs0dopnasd vurasiqorn
DAt 3> DuLS2isvYOPNaSY .
HDWY22q Sap1oung.iQ)
DUIDI0d PULOGINS [ —— ’

ds jjasozoiop °

vurdsiSuoy vuruay vy
~ds vyypiosoqojny o

1y00IqING urawop

L5y vyoypvuLaNIqo)D PP
DUDIIXIU DUIUIYIUD ]
ds punyy .

? 1 qan -|e = = .
SIS *§D pljs0z0d0 Y
pnbap y> vjjasoz0I0 )\
SHIODAT *Jye D]JA02010 ]
...:.:.!:u.a.\ puriasiag |
“ds

YIuvy

IS12YD DJI2ULIIFIAD])
opnpasopnasd sapvjoioun)q .
DA DULIISYSDYOPNISY - .
DuaI02 3> DUBOGGNS .

“ds unoqqng' | @
“ds puyuvony

smypsspao')d sapioy)
DASPINDI V]]2A02040 ]y
SISU05DD D]J2A02040

‘ou ojdweg
suozoig
uonewoy | wewsy q 9 p q e d 1dangy
yoodaqng  auadesio 231 e1]1 _ 1T P P I' N _ £ [ BERL NG |
e E) u 3 3 0 q
pouag 9 u 9 3 0 d | [ d

\f"‘)Lg.gLdj‘e)uﬁ'&\.ie)ucv@)wdbcwmgy)jé)&iwéh b _554

-e Chogan section

s

0

Fig 5- Biostratigraphical foraminifera column of the Pabdeh Formation at Tang

"nﬁﬂ

o

.

.

J

%w

/0

.

SEPNUP
@ https://dorl.net/dor/20.1001.1.20087888.1402.39.1.4.4

o

.

O g K5 B o el sl Oyl

https://doi.org/10.22108/jssr.2023.134029.1234

d


https://doi.org/10.22108/jssr.2023.134029.1234
https://doi.org/10.22108/jssr.2023.134029.1234
https://dorl.net/dor/20.1001.1.20087888.1402.39.1.4.4
https://dorl.net/dor/20.1001.1.20087888.1402.39.1.4.4

54

UL 5 6 K S 1,05 S e Ab s s eyl O K55 s 0O OLs0sss bl el 3le (ke c

7 9 10

0.53 mm 047 mm 058 o 0.46

Plate 1- Fig 1- Uvigerina sp., Lateral view, Sample no. P10, Pabdeh
Formation, Tang- e- Chogan section. Figs 2- 3, 7: Chiloguembelina sp., 2:
Lateral view, Sample no. P4, 3, 7: Lateral view, Sample no. P5- 1. Figs 4-5:
Chiloguembelina wilcoxensis (CUSHMAN and PONTON), 4: Lateral view,
Sample no. P5- 1, 5: Lateral view, Sample no. P10, Pabdeh Formation,
Tang- e- Chogan section. Fig 6: Uvigerina havanensis CUSHMAN and
BERMUDEZ, Lateral view, Sample no. P38. section. Fig 8: Neogallitellia
sp., Lateral view, Sample no. Pd34, Pabdeh Formation, Dehli section. Fig 9:
Streptochilus sp., Lateral view, Sample no. Pd42, Pabdeh Formation, Dehli
section. Fig 10: Orbulinoides beckmanni (SAITO), Sample no. P41, Pabdeh
Formation, Tang- e- Chogan section.
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Plate 2- Fig 1- Parasubbotina pseudowilsoni OLSSON AND
PEARSON, Spiral view, Sample no. P10, Pabdeh Formation,
Tang- e- Chogan section. Figs 2-3- 4: Alicantina sp., 2: Umbilical
view, Sample no. P10_ 3: Lateral view, Sample no. P5- 1_ 4:
Umbilical view, Sample no. P5- 1, Pabdeh Formation, Tang- e-
Chogan section. Figs 5, 10: Subbotina sp., 5: Lateral view,
Sample no. P31, Fig. 7: Lenticulina sp., Sample no. P5- 1_ 10:
Lateral view, Sample no. P5- 1, Pabdeh Formation, Tang- e-
Chogan section. Figs 6, 11- 12: Parasubbotina sp., 6, 11: Spiral
view, Sample no. P40_ 12: Lateral view, Sample no. P40, Pabdeh
Formation, Tang- e- Chogan section. Fig 8, 9: Subbotina eocaena
(GUEMBEL), 8: Spiral view, Sample no. P5- 1_ 9: Umbilical
view, Sample no. P5- 1, Pabdeh Formation, Tang- e- Chogan
section.
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Plate 3- Figs 1-6- Lenticulina sp. LAMARCK 1, 2, 3: Spiral view, Sample no.
P10_4: Spiral view, Sample no. P10_ 5: Apertural view, Sample no. P10_ 6:
Lateral view, Sample no. P10, Pabdeh Formation, Tang- e- Chogan section. Fig 7,
8: Pseudohastigerina micra (COLE), 7: Umbilical view, Sample no. P5- 1 8:
Lateral view, ample no. P5- 1, Pabdeh Formation, Tang- e- Chogan section. Fig 9:
Pseudohastigerina cf. micra (COLE), Lateral view, Sample no. P38, Pabdeh
Formation, Tang- e- Chogan section.
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Plate 4- Fig 1- Guembelitrioides nuttalli (HAMILTON), Spiral view, Sample no. P41,
Pabdeh Formation, Tang- e- Chogan Fig 2 :Globigerina sp., 1: Spiral view, Sample
no. P41, Pabdeh Formation, Tang- e- Chogan section., 2: Umbilical view, Sample no.
P41, Pabdeh Formation, Tang- e- Chogan section. Fig 3: Hantkenina alabamensis
CUSHMAN, Spiral view, Sample no. P84, Pabdeh Formation, Tang- e- Chogan
section. Figs 4- 6: Lenticulina sp. LAMARCK, 4: Umbilical view, Sample no. Pd8_ 5:
Spiral view, Sample no. Pd8_ 6: Spiral view, Sample no. Pd33_ 7: Spiral view,
Sample no. Pd46, Pabdeh Formation, Dehli section.
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Plate 5- Fig 1- Hantkenina aff. dumblei, Axial section, Sample no. P55,
Pabdeh Formation, Tang- e- Chogan sectionFig 2: Acarinina bullbrooki
(BOLLLI), Sagittal section, Sample no. P18a, Pabdeh Formation, Tang-
e- Chogan section, Fig 3: Orbulinoides beckmanni, (SAITO), Axial
section, Sample no. P58, Pabdeh Formation, Tang- e- Chogan section,
Fig 4: Turborotalia cerroazulensis (Cole),, Oblique section, Sample
no. P39a, Pabdeh Formation, Tang- e- Chogan section, Fig 5:
Globigerinatheka kugleri (BOLLI, LOEBLICH AND TAPPAN) Axial
section, Sample no. P18a, Pabdeh Formation, Tang- e- Chogan section,
Fig 6: Subbotina cf. eocaena Oblique section, Sample no. P44, Pabdeh
Formation, Tang- e- Chogan section, Fig 7: Hantkenina mexicana
CUSHMAN, Oblique section, Sample no. P35, Pabdeh Formation,
Tang- e- Chogan section,Fig 8: Hantkenina longispina CUSHMAN,
Oblique section, Sample no. P34, Pabdeh Formation, Tang- e- Chogan
section, Fig 9: Hantkenina sp., Sagittal section, Sample no. P51, Pabdeh
Formation, Tang- e- Chogan section. Fig 10: Hantkenina alabamensis
CUSHMAN, Axial section, Sample no. P64, Pabdeh Formation, Tang-
e- Chogan section. Fig 11: Morzovella velascoensis (CUSHMAN), Axial
section, Sample no. P3, Pabdeh Formation, Tang- e- Chogan
section.Figs 12, 13: Subbotina eocaena (GUEMBEL), 10: Axial section,
Sample no. P44 11: Spiral section, Sample no. P45a, Pabdeh
Formation, Tang- e- Chogan section, Fig 14: Globigerina pseudoeocaena
SUBBOTINA, Sagittal section, Sample no. P44, Pabdeh Formation,
Tang- e- Chogan section, Fig 15: Globigerina sp., Axial section, Sample
no. P8, Pabdeh Formation, Tang- e- Chogan section, Fig 16:
Morozovella aequa (CUSHMAN and RENZ), Axial section, Sample no.
P13, Pabdeh Formation, Tang- e- Chogan section, Fig 17: Morozovella
aff. gracilis, Axial section, Sample no. P13, Pabdeh Formation, Tang-
e- Chogan section. Fig 18: Morozovella aragonensis, (NUTTALL), Axial
section, Sample no. P18a, Pabdeh Formation, Tang- e- Chogan section.
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Plate 6- Fig 1- Morozovella cf. gracilis, Axial section,
Sample no. P13, Pabdeh Formation, Tang- e- Chogan
section, Fig 2: Morozovella cf. aequa, Axial section,
Sample no. P13, Pabdeh Formation, Tang- e- Chogan
section, Fig 3: Morozovella cf. aragonensis, Axial section,
Sample no. P18a, Pabdeh Formation, Tang- e- Chogan
section, Fig 4: Morozovella cf. subbotinae , Axial section,
Sample no. P13, Pabdeh Formation, Tang- e- Chogan
section, Fig 5: Morozovella sp., Axial section, Sample no.
P37, Pabdeh Formation, Tang- e- Chogan section, Fig 6:
Morozovelloides cf. crassatus,, Axial section, Sample no.
P37, Pabdeh Formation, Tang- e- Chogan section, Fig. 7:
Planorotalites sp., Sagittal section, Sample no. P8  14:
Oblique section, Sample no. P3, Pabdeh Formation,
Tang- e- Chogan section,Fig 8: Morozovella subbotinae
(Morozova), Axial section, Sample no. P9, Pabdeh
Formation, Tang- e- Chogan section, Fig 9: Morozovella
formosa (BOLLI), Axial section, Sample no. P3, Pabdeh
Formation, Tang- e- Chogan section, Fig 10: Morozovella
gracilis BOLLI, Axial section, Sample no. P3, Pabdeh
Formation, Tang- e- Chogan section, Fig 11:
Planorotalites pseudoscitula (GLAESSNER), Sagittal
section, Sample no. P18a, Pabdeh Formation, Tang- e-
Chogan section, Fig 12: Globorotalia renzi BOLLI, Axial
section, Sample no. P18a, Pabdeh Formation, Tang- e-
Chogan section.
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Acarinina bullbrooki, Alicantina sp., Chiloguembelina
wilcoxensis, Clavigerinella akersi, Globorotalia renzi,
Globigerina  pseudoeocaena,  Globigerina  sp.,
Globigerinatheka kugleri, Guembelitrioides nuttalli,
Hantkenina alabamensis, Hantkenina longispina,
Hantkenina mexicana, Hantkenina sp., Kathina sp.,
Lenticulina sp., Morozovella aequa, Morozovella
aragonensis, Morozovella caucasica, Morozovella
conicotruncata, Morozovella formosa, Morozovella
gracilis, Morozovella  subbotinae, Morozovella
velascoensis, Morozovelloides  cf. crassatus,
Orbulinoides beckmanni, Parasubbotina
pseudowilsoni, Planorotalites pseudoscitula,
Pseudohastegrina micra, Streptochilus sp., Subbotina
eocaena, Subbotina sp., Turborotalia cerroazulensis,
Uvigerina havanensis.
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