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1-Introduction

Zagros is an asymmetric set of mountain ranges that was created due to the Late Cretaceous compressional
phase in the northwest to southeast direction of Iran. Based on this, the Zagros basin is divided into several
geological and structural units including Lorestan zone, Izeh zone, Dezful depression and Fars zone
(Motiei, 1995). The main Zagros fault at the northeastern limit of the Zagros High is like a suture between
the plates of Central Iran and the passive margin of the Arabian continent (Berberian, 1995). The
southeastern border of the studied area in the Izeh zone coincides with the Kazerun fault. The Kazerun fault
is located along the line that is the continuation of the Qatar peninsula towards Iran. In fact, it is a north-
south trending fault that cuts the Zagros trend (Sherkati and Letouzey, 2004). James and Wynd introduced
the Bangestan group in 1965, which includes the formations of Kazhdumi, Sarvak, Surgah, and Ilam.
Kazhdumi Formation in Fars, Dezful Embayment has expanded and gradually turned into carbonate series
in northeastern Lorestan. The age of this formation Albian is reported. The most important topics of
biostratigraphy have been presented by Wynd (1965) in the Zagros basin. According to Wynd (1965), the
Kazhdumi Formation corresponds to biozones 17-19 and 26 based on microscopic fossil assemblages,
which attribute the age of formation to the Aptian-Albian stage. After that, Sissingh (1977) introduced a
new zonation for nannostratigraphic units of the Cretaceous system. In the present research, in the region
located in the southeast of Izeh, the Kazhdumi Formation with rock stratigraphic changes is one of the most
important sedimentary sequences that have been studied based on calcareous nanofossils. The interpretation
of rock stratigraphic changes of the Kazhdumi Formation is generally faced with many ambiguities because
the studied section is distinguished from each other by several lithologies, including shallow carbonate and
open and deep marine facies in the southwest section of Yasouj. In this regard, the activity of the Kazerun
fault in Fars province cannot be considered ineffective (Afghah and Fadaei, 2015). Zoning investigation of
Kazhdumi Formation has confirmed the rapid changes that occurred due to fault activity during
sedimentation, which of course can be further evaluated. Therefore, it is significant to determine the
collections of calcareous nannofossils in the vertical distribution pattern to detect the changes in Albian
sequence sedimentation. Therefore, the study of calcareous nannofossils is not only a useful tool for
biostratigraphy, but also an indicator of rock stratigraphic changes. The studied section is located in the
southwest of Yasouj and in the southeast of Izeh zone. Access to the studied section is through the road
from Shiraz (Nur Abad) to Yasouj. The studied section is affected by the Kazerun fault, which extends
from Qatar to Yasuj (Sherkati and Letouzey, 2004). Kazhdumi Formation in the studied section consists of
carbonate deposits, clay carbonates, and marl. The lower limit of the Kazhdumi Formation is defined by
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Darian Formation with red layers including iron oxide noodles with discontinuity. The presence of a red
horizon layer may indicate pyrogenic movements at the boundary of Kazhdumi -Darian formations or
evidence of activity in the crustal plates of the region (Sherkati and Letouzey, 2004). The upper boundary
of the Kazhdumi Formation is gradual and continuous with the Sarvak Limestone Formation.

2-Material and methods

In this study, the Kazhdumi Formation with a thickness of about 60 meters is composed of thin to medium
layers of limestone, marl limestone, as well as marl and mudstone interlayered. In this study, accurate
sampling was done at one meter intervals. These samples were prepared using standard slide smear method
(Bown and Young, 1998). All slides were studied by Olympus microscope at 1000x magnification. In order
to investigate nannofossils, the prepared samples were studied under PPL and XPL lights.

3-Results and discussions

The investigation of calcareous nannofossils was carried out in the rock sequence of the studied section
with a thickness of about 60 meters. Calcareous nannofossils are obtained for Albian stage in the southeast
of 1zeh zone. In this study, the preservation of hannofossils is generally good to moderate and their overall
abundance varies from low to moderate. This study includes recording a combination of a series of deep
and shallow rock units with biozones, which include the following from bottom to top: Marly limestone for
the earliest part of the beginning of the Albian to the lower Albian/lower part of the subzone CC8a;
Limestone for the early Albian/ lack of calcareous nannofossils; Alternation of interlayered marl and
limestone for early Albian to late Albian/ subzone CC8b; Marly limestone for the late Albian/ lower part
of subzone CC9a; and thin-bedded limestone for the late Late Albian/upper part of subzone CC9a. The
results show that the occurrence of bioevents and facies changes may have been controlled by the activity
of the Kazerun fault, which ultimately depends on the associated environmental changes.

4-Conclusion

The current research was conducted with the aim of investigating environmental changes based on
calcareous nannofossils. For this purpose, a section of the Kazhdumi Formation was sampled southwest of
Yasouj. As a result of the study of 60 smear slides, 42 species belonging to 21 genera of calcareous
nannofossils with moderate to good preservation were identified from marine deposits. According to the
recorded nannofossils, the age of Albian for Kazhdumi Formation in the studied section was determined.
In addition, this study led to the establishment and differentiation of the following bio-zones:
Prediscosphaera columnata Zone and Eiffelithus turriseiffelii Zone. Also, the evaluation of facies in the
present study shows rapid sea-level changes. On the other hand, it seems that the activity of the Kazerun
fault has caused changes in the sedimentary conditions and the creation of different facies during the Albian
stage. Therefore, fossil data together with lithostratigraphic studies indicate sedimentary changes from a
shallow carbonate system to deep marine sediments.
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Fig. 2. Distribution of calcareous nannofossils in the studied section
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Fig. 3. Comparison of the total abundance of calcareous nannofossils and the percentage of allochems in the Kazhdumi
Formation in the study section.
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Fig. 5. The magnification of all figures is 1000 x. Scale bar is 5. (a) Eiffellithus turriseiffelii (Deflandre in Deflandre
and Fert, 1954) Reinhardt, 1965, (XPL); Sample Ash-41, (b) Rhagodiscus angustus (Stradner, 1963) Reinhardt, 1971,
(XPL); Sample Ash-60, (c) Watznaueria barnesiae (Black in Black and Barnes, 1959) Perch-Nielsen, 1968, (XPL);
Sample Ash-21, (d) Watznaueria biporta Bukry, 1969, (XPL); Sample Ash-24, (e) Rhagodiscus asper (Stradner, 1963)
Reinhardt, 1967, (XPL); Sample Ash-45, (f) Staurolithites gausorhethium (Hill, 1976) Varol and Girgis, 1994, (XPL);
Sample Ash-27, (g) Retecapsa angustiforata Black, 1971, (XPL); Sample Ash-7, (h) Eiffellithus monechiae Crux, 1991,
(XPL); Sample Ash-21, (i) Biscutum constans (Gorka, 1957) Black in Black and Barnes, 1959, (XPL); Sample Ash-24,
(j) Eiffellithus parvus Watkins and Bergen, 2003, (XPL); Sample Ash-44, (k) Prediscosphaera cretacea (Arkhangelsky,
1912) Gartner, 1968, (XPL); Sample Ash-54, (I) Retecapsa ficula (Stover, 1966) Burnett, 1997, (XPL); Sample Ash-55,
(m) Eprolithus floralis (Stradner, 1962) Stover, 1966, (XPL); Sample Ash-44, (n) Zeugrhabdotus erectus (Deflandre in
Fig. Fig. 5 caption continued.
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Deflandre and Fert, 1954) Reinhardt, 1965, (XPL); Sample Ash-33, (0) Zeugrhabdotus embergeri (Noél, 1958) Perch-
Nielsen, 1984, (XPL); Sample Ash-61, (p) Calculites anfractus (Jakubowski, 1986) Varol and Jakubowski, 1989, (XPL);
Sample Ash-57, (q) Prediscosphaera columnata (Stover, 1966) Perch-Nielsen, 1984, (XPL); Sample Ash-45, (r)
Watznaueria fossacincta (Black, 1971) Bown in Bown and Cooper, 1989, (XPL); Sample Ash-54, (s) Hayesites albiensis
Manivit, 1971, (XPL); Sample Ash-42, (t) Discorhabdus ignotus (Go6rka, 1957) Perch-Nielsen, 1968, (XPL); Sample
Ash-55, (u) Zeugrhabdotus xenotus (Stover, 1966) Burnett in Gale et al., 1996, (XPL); Sample Ash-35, (v) Retecapsa
octofenestrata (Bralower in Bralower et al., 1989) Bown in Bown and Cooper, 1998, (XPL); Sample Ash-37, (w)
Zeugrhabdotus diplogrammus (Deflandre in Deflandre and Fert, 1954) Burnett in Gale et al., 1996, (XPL); Sample Ash-
40, (x) Tranolithus orionatus (Reinhardt. 1966a) Reinhardt. 1966b, (XPL); Sample Ash-20, (y) Zeugrhabdotus
bicrescenticus (Stover, 1966) Burnett in Gale et al., 1996, (XPL); Sample Ash-43, (z) Manivitella pemmatoidea
(Deflandre in Manivit, 1965) Thierstein, 1971, (XPL); Sample Ash-53, (aa) Eiffellithus gorkae Reinhardt, 1965, (XPL);
Sample Ash-49, (bb) Cyclagelosphaera margerelii Noél, 1965, (XPL); Sample Ash-45, cc) Helenea chiastia Worsley,
1971, (XPL); Sample Ash-22, and (dd) Axopodorhabdus albianus (Black, 1967) Wind and Wise 1983, (XPL); Sample
Ash-24.
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