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1. Introduction

ABSTRACT

A conformable passage between Sarvak and Surgah Formations in Lurestan sedimentary basin
reveals the potential of studying the Turonian—Coniacian boundary within Surgah Formation. Two
sections of the Surgah Formation at Posht-e-Jangal and Pasan anticlines situated on the southeast of
the Lurestan sedimentary basin have been studied on the basis calcareous nannofossils, and based
on the observed distribution of nannoflora, the presence of CC12 to CC16 nannofossil biozones is
documented which points to the latest Turonian to Coniacian age for the base of this Formation, while
the top boundary is estimated approximately at earliest Santonian. Due to the absence of Micula
staurophora, however, separation of CC13 and CC14 biozones is not possible and therefore, the
Turonian—Coniacian boundary is placed somewhere within the said undivided interval. The FO of
Calculites obscurus as the marker event for the top of CC16 biozone is not identified but on the basis
of suspected LO of Lithastrinus septenarius as the marker event of the top of UC11 and onset of

UC12, the record of early Santonian beds seems probable.

Reactivation of the basement faults and trusts in the time span of Late
Cenomanian to Early Turonian due to the change of tectonic regime
from passive to active, and the onset of the foreland phase of Zagros
(Alavi, 2004; Farzipour-Saein et al., 2009) causes the formation
of an extensive unconformity at the top of Sarvak Formation in

Khuzestan and Fars provinces, and it also leads to deposition of

bauxite bearing layers, breccia horizons and erosion of large intervals
of topmost Sarvak Formation. But in Lurestan province, due to the
dominance of a more stable basin conditions and the transfer of
sedimentary regime from carbonate to siliciclastic, a succession
of pyritic shale with limestone intercalations named Surgah Fm.

has been deposited. This conformable deposition between Sarvak
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Fm. (late Albian to Middle-late Turonian). and Surgah Fm., clearly
indicates that Surgah Fm. (Mohseni and Zeybaram Javanmard,
2020; Navidtalab et al., 2019; Kazemi et al., 2012; Alsharhan and
Nairn, 2003; James and Wynd, 1965) has the appropriate potential
for studying Turonian—Coniacian boundary interval. Many previous
studies on Surgah Fm. either based on planktonic foraminifera
or calcareous nannofossils point to Late Turonian to Coniacian-
early Santonian age) Kazemi et al., 2012; Vahidiniaet al., 2016;
Haddadi et al., 2020; Farhad, 2007; Akbari, 2006; Monjezi et al.,
2008; Raziani et al., 2016). Considering the fact that there is an
unconformity at the top of Sarvak Fm. in most parts of Zagros basin,
investigation and analysis of Surgah Fm. with rich nannofossil
assemblages in the present sections can reveal the prevailing

depositional conditions of the Zagros basin during this time span.

2. Research methodology

The studied sections (Posht-e-Jangal and Pasan) are located at
Mamulan village (Khoramabad — Pol-e-Dokhtar road) and Biyar
village (vicinity of Garab — Kuhdasht), respectively (Fig.1). These
sections are structurally situated on anticlines with the same
name in Lurestan structural zone where the various formations of
Bangestan Group demonstrate pelagic facies (Macleod, 1970; Takin
et al., 1970; Casciello et al., 2009). The uppermost parts of Sarvak
Fm. are exposed in both sections and Sarvak — Surgah boundary
does not show any iron staining and is conformable in contrast to
the type section of Surgah Fm. The boundary with the overlying
Ilam Fm. is conformable and Surgah Fm. gradually passes into Ilam
Fm. (Fig. 2).

Surgah Fm. in Posht-eJangal encompasses 63 meters of calcareous
shale, marl and limestone where a total of 53 samples have been
collected. In the Pasan section, the 70-meter-thick Surgah Fm.
consists of limestone and calcareous shale has yielded a total of
79 samples. Approximately 25 cm. pits were dug to avoid and
minimize contamination (Fig. 2). All the collected samples were
prepared using the gravity-settling technique of Bown and Young
(1998). The prepared samples have been studied under a Nikon
Optiphot II light microscope with 100X objective. Identification of
nannofossil assemblages was carried out based on the systematic
classification of Perch-Nielsen (1985) and Burnett et al. (1998),
while for specific designation of Prediscosphaera Blair and
Watkins (2008) is considered. The chronostratigraphic correlation
of biozone is inferred according to Gale et al. (2020) whereas
the biozonal scheme (CC) of Sissingh (1977) has been followed
in conjunction with the UC biozonation scheme of Burnett et al.
(1998).

3. Results
3.1. Biozonation and Age Determination
Five biozones (CC12, CC13, CC14, CC15 and CC16) of Sissingh

(1977) have been recorded based on the distribution of nannofossils
in the studied sections, and their equivalents in the UC scheme of
Burnett et al. (1998) have been marked.

The identified biozones are listed below:

-Lucianorhabdus maleformis Zone (CC12) Originally defined
from the FO of L. maleformis to the FO of Marthasterites furcatus
(Perch-Nielsen, 1985), this zone pointed to late Turonian to earliest
Coniacian, but presently is considered late Turonian in age (Gale et
al. 2020). This biozone covers the first four meters of Pasan section
and the basal 19 meters of the Posht-e-Jangalarea. Since the FO
of L. maleformis is not observed, UC biozonation of Burnett et al.
(1998) could be applied more appropriately. The FO of Eiffellithus
eximius marks the onset of UC8 and in absence of L. maleformis
constitutes a better proxy to distinguish late Turonian strata (Perch-
Nielsen, 1985; Lees, 2002; Schueth and Lees, 2019).

- Marthasterites furcatus (CC13) — Micula staurophora (CC14):
In both sections, FO of M. furcatu smarks the onset of CC13
biozone (4 meters from the base of Pasan section and 19 meters
from the base of Posht-e-Jangal section). Neither in the Pasan nor in
the Posht-e-Jangal, CC13 biozone cannot be separated from CC14.
In fact, no M. staurophora is observed in Pasan, while the FO of
said species coincides with that of Reinhardtites anthophorus in
Posht-e-Jangal at 28 meters from the base. The upper boundary of
these two merged biozones (i.e. top of CC14 biozone) occurs at 11.5
and 28 meters from the base of Pasan and Posht-e-Jangal sections,
respectively. According to Perch-Nielsen (1985), CC13 biozone
corresponds to early Coniacian while CC14 is of late Coniacian to
earliest Santonian age. However, Gale et al. (2020) have revised the
ages as the latest Turonian-earliest Coniacian and early Coniacian,
respectively. The rare species Lapideacassis tricornus and the
largest form of Prediscosphaera i.e. P. desidegrandis (Blair and

Watkins, 2008) are reported for the first time in this interval.

-Reinhardtites anthophorus Zone (CC15): This biozone is defined
from FO of R. anthophorus to FO of Lucianorhabdus cayeuxii
and can be observed in both Pasan (11.5 to 43 meters) and Posht-
e-Jangal (28 to 64 meters) sections. R. anthophorus very much
resembles Zeugrhabdotus scutula and their distinction requires
careful observation. Perch-Nielsen (1985) proposed late early
Santonian age for this biozone while recently it is believed to be
early Coniacian-early late Coniacian. FO of Lithastrinus grillii is
the main event which helps distinguish UC10 from UC11 biozones

of Burnett et al. (1998) and is only observed in the Pasan section.

-Lucianorhabdus cayeuxii (CC16) : This biozone defined from FO
of L. cayeuxii to FO of Calculites obscurus is partly documented

due to the absence of C. obscurus. (from 65 meters to the end of
2
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Posht-e-jangal section, and from 43 meters to the end of the Pasan
section) (figs. 3 and 4). Gale et al. (2020) and Lamolda et al. (2014)
have marked the Coniacian-Santonian boundary, but Perch-Nielsen

(1985) assigned it to the late Santonian.

4. Discussion

The two chronostratigraphic boundaries, namely, Turonian-
Coniacian and Coniacian-Santonian, discussed herein, are marked
by inoceramid forms. Since no inoceramids were observed in
the studied sections, comparative nannofossil events have been
utilized. The Turonian — Coniacian boundary has been ratified
after about 35 years of investigations at the Salzgittar-Salder
Quarry section in Germany based on inoceramid Cremniceramus
deformis erectus within the CC13 or UC9 standard nannofossil
biozones and planktonic foraminifera Dicarinella concavata
biozone (Walaszczyk, 2022; Jarvis et al., 2021; Gale et al., 2020;
Lees, 2008). As it is mentioned in section 4, CC13 and CC14
biozones are merged in the current study, and marking the exact
position of Turonian — Coniacian boundary is not possible unless
complementary studies on carbon and oxygen isotope are carried
out. Similarly, the Coniacian — Santonian boundary is situated
within CC16 / UCllc nannofossil biozones (Gale et al., 2020;

Lamolda et al., 2014) and since the present study the CC16 biozone
is uncertain, the Coniacian — Santonian boundary is also doubtful.
However, taking into account the LO of Lithastrinus septenarius
which is recorded within the higher levels of UCllc biozone
(defined as the interval between the FO of L. cayeuxii and the LO of
L. septenarius), the occurrence of Coniacian — Santonian boundary
within the succession of Surgah Formation is probable, considering
the results of biostratigraphic studies of Surgah succession in
Sarkan and Maleh-kuh boreholes in the vicinity of Posht-e-Jangal
section (based on planktonic foraminifera) which have documented

the Coniacian — Santonian passage (Haddadi et al., 2020).

5. Conclusion

To sum up, the two studied sections have the appropriate potential
for critically studying of the Turonian — Coniacian boundary and
probably the Coniacian — Santonian boundary. The succession
covering the Turonian — Coniacian interval has been documented in
both sections whereas the occurrence of the Coniacian — Santonian
boundary is doubted. Nonetheless, studies on Surgah Formation
using other fossil groups have indicated the record of Coniacian
— Santonian boundary elsewhere. Therefore, an integrated

biostratigraphic study on Surgah Formation is proposed.
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