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1-Introduction

Well No. 123 is one of the exploration wells located in the center of the subsurface anticline at the Marun Oil
Field. Gurpi Formation has 208 meters thick in this well. The primary lithology of the Gurpi Formation includes
shale and marl. One of the oldest stratigraphic and paleontological studies on the Gurpi Formation is (Wynd,
1965), which has introduced three biozones.

Other studies on the Gurpi Formation based on calcareous nannofossils in other parts of the Zagros sedimentary
basin can be found (Hadavi and Shokri, 2009) in southern Ilam, with Early Campanian-Danian age, (Senemari
and Bakhshandeh, 2013), with Late Santonian-Maastrichtian, Shahriyary et al. (2017) in the Samand anticline
(Lorestan Province), with Middle Campanian to Late Paleocene (Celandiane) age. Also, by recording a
discontinuity in the upper part of Danian, Fereydoonpour et al. (2018), in the Izeh region have introduced CC15
to CC25 biozones based on standard calcareous nannofossil zone of Sissingh (1977), that was proposed was
identified the age of Late Coniasian to Late Maastrichtian.

2- Material and methods

Subsurface samples of the Gurpi Formation were transferred to the laboratory and prepared by the smear slide
method (Bown and Young, 1998). In this method, a tiny volume of samples is sufficient. Next, the unweathered
surface of the sample is scraping into a glass slide. Next, the scraping sediment is diluted with distilled water
and spread on the lamella, and dried. This process is repeated several times, and in the last step, after the
sediment dries, the lamella is glued to the glass slide with epoxy glue and numbered.

Prepared smear-slides have been studied and imaged for calcareous nannofossil under the Olympus BX60 cross-
polarizer and transmitted light microscope. The calcareous nannofossil was carried out at a magnification of
1000x. At the performed slides, identification of the genera and species was done by Perch-Nielsen (1985) and
Bown (1998). In the present study, the biostratigraphic zonation is based on sissingh (1977, 1978), as refined by
Perch-Nielsen (1979, 1983, 1985) and compared to Burnett (1998). According to the standard patterns, the first
occurrence (FO) and last occurrence (LO) of calcareous nannofossil index species have been used for
biozonation.

3- Results and discussion

The biostratigraphic value of coccoliths is significant in Mesozoic and Cenozoic. Global expansion, good
relative abundance and diversity, high evolutionary speed and short-range have made them standard tools for
biostratigraphic studies. For example, Mesozoic biomarkers are found in Bown (1998) and Perch-Nielsen (Boli
etal., 1985).

In the studied sequence, a total of thirty-eight calcareous nannofossil species were identified belonging to
eighteen genera. The stratigraphic distribution of the identified species is shown in the Figure 3. Some of the
identified nannofossil species are illustrated.

The distribution of the Late Cretaceous calcareous nannoplankton in well No. 123 represent nine biozones. The
identified biozones in the exploratory well from the base upwards are as follows:
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CC17 (CALCULITES OBSCURUS ZONE), CC18 (ASPIDOLITHUS PARCUS ZONE), CC19
(CALCULITES OVALIS), CC20 (CERATOLITHOIDES ACULEUS), CC21 (QUADRUM SISSINGHII),
CC22 (QUADRUM TRIFIDUM), CC23 (TRANOLITHUS PHACELOSUS), CC24 (REINHARDTITES
LEVIS), CC25 (ARKHANGELSKIELLA CYMBIFORMIS ZONE)

Calcareous nannofossils are widespread in the Cretaceous and are abundant in oceanic and coastal waters
(Tappan, 1980). They were present from the poles to the tropics. Various paleoecological parameters affect the
diversity, abundance and morphology of calcareous nannofossils, which can be used to study the state of the
ancient environment. (Bolli et al., 1985). The abundance of most species is often affected by water stratification
(Winter, 1985; Verbeek, 1989; Brand, 1994; Winter and Siesser, 1994; Roth, 1994).

Coccoliths are small, calcite structures that are therefore prone to dissolution. If the coccolith size decreases due
to dissolution, we also see a decrease in the diversity of calcareous nannofossil assemblages and a decrease in
the abundance of dissolution-prone species (Mdller et al., 2020). Another case in point is the determination of
the paleoenvironment using parameters such as the relationship between the of the coccolith and the
coccosphore size (Young and Ziveri, 2000; Sucheras-Marx et al., 2014) and biometrics (length and width of the
cocoon) (Young, 1990; Bornemann et al, 2003; Bornemann and Mutterlose, 2006; Linnert et al., 2014; Libke et
al., 2015, Lubke and Mutterlose, 2016). Some paleoenvironmental parameters of the Gurpi Formation have been
studied using the diversity and abundance of nannofossil in the Marun Oil Field.

4- Conclusion

In the present study, eighteen genera and thirty-eight calcareous nannofossil species were identified from the
Gurpi Formation in Well No0.123 from the Marun oil field. Based on the distribution of identified calcareous
nannofossils, nine biozones were identified and introduced. The nannozones are introduced from CC17-CC25
based on global standard biozonation (Sissingh, 1977), comparable to the UC12-UC20 zones of Burnett (1998,
1998). Indicative species in this sequence represent the Late Santonian-Late Maastrichtian age for the Gurpi
Formation. Based on the distribution, density and diversity of the paleoenvironmental index taxa, including
Watznaueria barnesiae, Micula decussata, Lucianorhabdus cayeuxii, Microrhabdulus decuratus and Micula
murus, fertility, water temperature and conservation rate were studied. The frequency of cold-water species such
as Microrhabdulus decorates and Lucianorhabdus cayeuxii is very low, and below 3% has been recorded. In the
studied sequence, the diversity and abundance of some species such as Watznaueria barnesiae, Micula
decussata, and Micula murus indicate the warming process on the late Maastrichtian increase in Micula
decussata indicates a stressful environment in this area. Due to the low-fertility taxa result and the absence of
high-fertility taxa such as Biscutum Constans and Zeugrhabdatus erctus, the studied sequence is considered
low-fertility in some parts, including the beginning of the formation and then CC19, CC22 and CC25 fertility
zones. Finally, it proposes the distribution of the calcareous nannofossil taxa indicating the low to medium
latitude for the Gurpi Formation
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Platel- All figures under ordinary light microscope with X1000 magnification: 1-Watznaueria barnesiae (Black, 1959)
and Perch- Nielsen (1968); 2-Braarudosphaera bigelowii (Gram and Braarud, 1935) and Deflandre (1947); 3-Micula
sp.; 4, 9-Quadrum gothicum Deflandre (1959); 5-Micula praemurus (Bukry, 1973) and Stradner and Steinmetz (1984);
6-Arkhangelskiella cymbiformis Vekshina (1959); 7-Calculites ovalis (Stradner, 1963), Prins and Sissingh (1977); 8-
Aspidolithus parcus expansus (Wise and Watkins, 1983); 10-Ceratolithoides kamptneri Bramlette & Martini, 1943; 11-
Microrhabdulus belgicus Hay and Towe (1963); 12-Micula swastika Stradner and Steinmetz (1984); 13-Quadrum
trifidum Stradner (1961), Prins and Perch-Nielsen (1977); 14- Calculites obscurus (Deflandre, 1959) Prins and Sissingh
in (1977); 15- Ceratolithoides self-trailiae Burnett sp. (1998a); 16- Quadrum sissinghii Perch-Nielsen (1986); 17-
Ceratolithuides aculeus (Stradner, 1961), Prins and Sissingh (1997); 18- Ceratolithoides verbeekii Perch — Nielsen
(1979a); 19- Bukryaster hayai Bukry (1969), Prinse and Sissingh (1997); 20- Eiffellithus eximius (Stover, 1966) and
(Perch-Nielsen, 1968).

oo glulids sladisS 1 yiage 005 oo 3 50 1, TF o lasds diges (REINHARDTITES LEVIS) CC24
(¥ JS) aibas ) S lse ol g5e0k o2l ol et Tranolithus - wss jso o231 03 ol (g5l 0!

Braarudosphaera  bigelowii, ~Microrhabdulus Reinhardtites levis «s5 ;52> 2,51 b phacelosus

decorates, Micula concave, M. decussata, Perch-Nielsen Lg sus msas «Sissingh 1977)

Watznaueria barnesiae 15 Oty oyt yiole Lanlsl y3ssl oal oo 3l e (VAAD)

5 UCL8 L 95900 ol (Burnett, 1998) sois o ais 5 s

CC25
RKHANGELSKIELLACYMBIFORMIS ) 99 oo o s (T S0 0330 BUMeM suos;
(ZONE e YAY BAVY,0 cubrs 5l gyl ol ol calle NC21
b Reinhardtites levis wss joa> 0,51 51 Gl ol ,»» Tranolithus phacelosus w55 jpa> 51 51
Perch-) Nephrolithus freaquens wss ,sa> sl ,» Reinhardtites levis wss 5o o 51 5 YY o)les aiges

\ta}¥



Y O)Lou:) AR 0)90 ARER ).:.)L:

N

oyt SO od ey T,

ek 098 oo oolizul Nephrolithus frequens wys el
&5 pas ol 3l ogy ool «0AVE) Martini L
& ek ool b Uniplanarius  trifidus

asle  ol8l syls aslsl  Lithraphidites quadratus
wg 4 Ailg 0 CC25 155 a5 00,5 Lo (VAAY) Doeven
sl o Arkhangelskiella cymbiformis «s8 jsa> sl
JB oes s Lithraphidites quadratus «ss s>
Lithraphidites quadratus &5 ,sa> (gl a5 col 53
455 ol Ll el ol @A Glagte ¢l 95 L ld
ol e YU oldl i slabye o

Ly (Martini, 1976 Lwg oas moai 3 Nielsen, 1972
sogy b ooinl (rl o)l cdllae ey et yiele
S ol calle (ROth, 1973) NC23 3 NC22 [NC21
5 Calculites obscurus s ,pa> poc b 95 cnl oo
o9 & L ear @yl it e 09l o0 aie
Perch- .slesls s Arkhangelskiella cymbiformis
§5  yea> ool 5l L oy ol (0avy)  Nielsen
Micula &5 ,sa> sl b Reinhardtites anthophorus
-4 sl 00,5 i, Nephrolithus frequens L 5 murus
omb @ slagsse o (Vb 50 s sl S5k
5V oldlas slas,e o 9 Micula MUrUS «g8 gels

5 B -
iz § § 43 §
Zlal 2| | 2 5 3% 2
S g3 S §E %
Sl 2| [Fe2 R
b E |B|855[g|55 5 S8
a4l w | S[0|82E A s Tk
IR PG A E S
>Rl E O |E|mEs|<]E 253
n|A|l wn | 21 R S &S
Pabdeh
= o 251
2| |
-
) o
=) L 3 261
R 1904
17 25
g — e 241
1804 & by
= |E g
R 2]
1704
21
I
1604 o
x S| b
D 1504 19=
1721
o2 L — |
o 140+
17
==
@) = 1304 &
U < ’E | 3 1
< E g m 120 O
= 15l
F 6 E m |
< — 14
= &0 - =
= U 1004 e
& 13
7 ol o]
% ad | 12=1
®) a 11
K0- 8
— 1 Oeed
704 3 o
E N
50 -
®
w0 O 6=
S
s
30
pu
= 20
o~ .
= of 5
gL S 2
= o ;
= -
7)) ILAM

Ogabe (S5 Ghiwe AYY o jles ol ,0 sad slulis Sl sl Joudgl slaaigS b xus -Y o
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