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Introduction

Oceanic Anoxic Events (OAESs) are regarded as exciting and conspicuous climatic changes among geologists. Several positive and
negative excursions in C-isotope of carbonates and organic matter represent these marine events (Keller et al. 2008; Lini et al. 1992;
Menegatti et al. 1998; Rais et al. 2007). The most prominent OAE throughout the Cretaceous is OAE2 or Bonarelli event that has
been documented in sections worldwide (Jarvis et al. 2006; Jenkyns 2010; Schlanger et al. 1987; Scholle and Arthur 1980; Tsikos et
al. 2004). This is also known as the Cenomanian — Turonian Boundary Event (CTBE). “Black Shales™ associated with this event are
considered to be responsible for some of hydrocarbon source rocks around the world (Arthur and Schlanger 1979). Black shales and
isotopic excursions of OAE2 has been known from many basins in the Pre-Atlantic and northern Neo-Tethys, and on-land seas
(Blattler et al. 2011; Du Vivier et al. 2015; Forster et al. 2007; Hong and Lee 2012; Jarvis et al. 2011; Meyer and Kump 2008).

Through this research, we try to detect the stratigraphic interval of OAE2 based on planktonic foraminifers. Then, C-isotope
stratigraphy was applied to increase the precision of the stratigraphic interval. An interval of 300 m was sampled in Kermanshah

through the Zagros, and investigated for bio- and chemostratigraphy.

Materials and Methods

To investigate the Cenomanian — Turonian interval, 60
samples were collected along the Holul section with about 3
m spacing. All the collected samples were thin sectioned.
Planktonic foraminifers were examined and photographed
via polarizing microscope. Regarding hard lithology of the
samples in the Holul section, isolation of foraminifers was
impossible. Therefore, biostratigraphy of the planktonic
foraminifers was implemented based on thin-section study.
Primary age determination conforms the biostratigraphic
scheme presented by Wynd (1965). Complementary studies
across the CTB were carried out according to biozonation of
planktonic foraminifers by Premoli Silva and Verga (2004).
13 samples were drilled by tungsten-carbide bits to provide
powders. Nearly 200 micrograms of each sample was
reacted with H;PO, in 68 — 70°C in Finnigan TC/EA
carbonate device in connection with Delta V Advantage
Isotope Ratio of Leibniz University Hannover to analyze
samples for C- and O-isotopes. NBS 18 and 19 were run
with samples. The precision was 0.03%o for **C and 0.06%
for 8'20. Values are reported in per mil (%o) PDB.

Discussion of Results and Conclusions

Micropalaeontological study based on planktonic
foraminifera in the Cenomanian — Turonian succession of the
Holul section, located in the Lurestan geological province
(west of the Kermanshah City), resulted in distinction of
Rotalipora cushmani, Whiteinella archaeocretacea and
Helvetoglobotruncana helvetica biozones. Whiteinella
archaeocretacea hiozone globally defines the Cenomanian -
Turonian transition. Detection of this biozone in the Holul
section could be a clue for continuous sedimentation of the
Cenomanian - Turonian transition in the studied stratigraphic
section. Elongated chambers planktonic foraminifera such as
Muricohedbergella simplex are relatively common during
time span of Whiteinella archaeocretacea biozone in the
Holul stratigraphic section.

To evaluate meteoric diagenesis, cross plot of stable
sotopic values was used. For meteoric diagenesis, the
“inverted J or L“pattern is expected (Lohmann, 1988),
however, this pattern is not visible in our data that prove the
absence of meteoric diagenesis. This plot shows negative
correlation (0.66) between C- and O-iotopic values which
could not be easily ascribed to diagenesis. In meteoric
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diagenesis under warm and humid conditions, C- and O-
isotopic values decrease simultaneously with increasing
diagenetic intensity. In burial diagenesis, due to increasing
temperatures, 5'%0 decreases while §*3C remains unchanged
or changes slightly. Therefore, negative correlation could be
ascribed to changes in sea level, salinity, climate, and
temperature (Keller et al. 2004). Especially, climate changes
during OAE2 led to decrease in 80 by increasing
temperatures and burial of organic matters (Jarvis et al. 2006;
Jarvis et al. 2011).

Results of the C-isotope analysis in the studied section
indicates an increasing - decreasing trend from the top of
Rotalipora cushmani to the base of Helvetoglobotruncana
helvetica biozones including two positive shifts before and
after Whiteinella archaeocretacea biozone that can be
correlated with carbon isotope peaks of OAE2 in the Neo-
Tethys Basin. This proves the accuracy of the biostratigraphic
studies.

This research suggests a detailed study in the studied area
for further clarification of OAE2 and associated
biostratigraphic and geochemical variations.

Keywords: Biostratigraphy, Planktonic foraminifera, Carbon
isotope, Cenomanian/Turonian transition, OAE.
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Macroglobigerinelloides bentonensis,

Muricohedbergella  planispira,  Muricohedbergella
simplex,, Heterohelix moremani,
Macroglobigerinelloides "caseyi", Rotalipora

montsalvensis, Rotalipora cushmani, Whiteinella aprica,
Rotalipora greenhornensis, Preaglobutruncana gibba,
Whiteinella paradubia, Heterohelix reussi, Whiteinella
baltica.
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Plate 1- A, Helvetoglobotruncana helvetica (Bolli 1945); B, Heterohelix moremani (Cushman 1938); C, Heterohelix
reussi (Cushman 1938), D, E, Macroglobigerinelloides bentonensis (Morrow 1934); F, G, Macroglobigerinelloides
“caseyi” (Bolli, Loeblich, and Tappan 1957); H, Macroglobigerinelloides ultramicrus (Subbotina 1949); I,
Marginotruncana sigali (Reichel 1950); J, Muricohedbergella delrioensis (Carsey 1926); K, Muricohedbergella
planispira (Tappan 1940); L, Muricohedbergella simplex (Morrow 1934). A, B: sample 235; C: sample 230; D:
sample 229; E, F: sample 225; G, J: sample 224; H, I: sample 239; K: sample 226; L: sample 231.
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Plate 2- A, Muricohedbergella simplex (Morrow 1934); B, Praeglobotruncana gibba Klaus 1960; C, Rotalipora
cushmani (Morrow 1934); D, Rotalipora greenhornensis (Morrow 1934); E, Rotalipora montsalvensis (Mornod
1949); F, Whiteinella aprica (Loeblich and Tappan 1961); G, Whiteinella archaeocretacea Pessagno 1967; H,
Whiteinella aumallensis (Sigal 1952); I, Whiteinella baltica Douglas and Rankin 1969; J, Whiteinella inornata
(Bolli 1957); K, Whiteinella paradubia (Sigal 1952); L, Whiteinella praehelvetica (Trujillo 1960). A: sample 233; B-
E, K: sample 227; F, J: sample 230; G: sample 238; H: sample 237; I: sample 229; K: sample 235.
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Whiteinella aumallensis, Marginotruncana sigali,
Helvetoglobotruncana helvetica,
Macroglobigerinelloides  ultramicrus,  Heterohelix
moremani, Macroglobigerinelloides "caseyi",
Heterohelix reussi, Whiteinella baltica, Whiteinella
inornata, Whiteinella archaeocretacea, Whiteinella
praehelvetica.
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Macroglobigerinelloides bentonensis,
Muricohedbergella planispira, Macroglobigerinelloides
ultramicrus, Muricohedbergella simplex,
Muricohedbergella delrioensis, Heterohelix moremani,
Macroglobigerinelloides "caseyi", Whiteinella aprica,
Heterohelix reussi, Whiteinella baltica, Whiteinella
inornata, Whiteinella archaeocretacea, Whiteinella
praehelvetica.
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