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Abstract

To investigate the Upper Cretaceous deposits in the Central Alborz Basin, a 100-meter thick stratigraphic section was chosen in the
southwest of Dareh Zar village in the east of Tehran. In this study, a total of 75 species, belonging to 44 dinocyst genera, and 10
species from seven spore genera were identified. Consequently, two biozones—Dinogymnium acuminatum and Carpatella
cornuta—have been determined. The association of the Dinogymnium acuminatum biozone with index planktonic foraminifers such
as Contusotruncana contusa, Globotruncana arca, and Globotruncana ventricosa at the base of the studied section confirms the
Late Cretaceous age. Furthermore, the presence and abundance of the Carpatella cornuta biozone in sample 44 indicate the
beginning of the Paleocene. The presence of this biozone with typical dinocysts such as Damassadinium californicum,
Thalassiphora delicate, and Tectatodinium sp. suggests the upper Paleocene age range for the end of the stratigraphic section. The
presented biozones based on dinocysts are consistent with those in eastern Europe and northwestern Tethys, indicating a marine

connection between these regions in the Late Cretaceous.
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Introduction

Cretaceous strata in the Alborz region have long fascinated
paleontologists, prompting investigations by European
geologists who have documented their findings in geological
maps. To further explore the Upper Cretaceous strata of the
Alborz basin, address existing uncertainties, and precisely
map the Cretaceous outcrops and their stratigraphy, a specific
stratigraphic section was chosen in the southwest of Dareh
Zar village, located in the central Alborz basin. Notably, this
area had not been previously studied for palynomorphs.
Therefore, efforts were made to conduct palynostratigraphic
studies and age determination of these deposits by examining
marine palynomorphs noted for their significant diversity and
abundance in the selected section.

Material & Methods

The section under examination is located to the southwest of
Dere Zar village, which is situated 80 km from Tehran and 13
km south of Mehrabad city. The geographical coordinates of
the area being studied are 35°36'52.1"N and 51°53'31.5"E
(Fig 1). This stratigarphic section, with a thickness of
approximately 100 meters, consists of grey to olive green
marls with interspersed layers of cream-colored argillaceous
limestones. These layers are discontinuously overlaying the
limestones of the K2 unit. Towards the end of the section, the
red polymictic conglomerate of the Fajan Formation,
indicating a mix of origins, was observed. For
palynostratigraphic study in this section, 89 samples were
collected from various parts of the succesion, and
palynological slides were prepared using the Travers method
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(Travers 2007). These prepared slides were then examined
under an optical microscope using 40x and 60x magnification
lenses.

Discussion of Results & Conclusions

The study section contains a variety of palynoflora, including
dinocysts, spores, pollen, acritarchs, scolecodonts, and
foraminifera test lining. A total of about 75 species of 44
dinocyst genera and 10 species of seven spore genera were
identified. Upon examination of the slides from this section,
it was observed that dinocysts exhibit relatively higher
diversity, abundance, and preservation compared to other
palynomorphic groups. Consequently, the palynostratigraphic
analysis in this section was primarily based on dinocysts. To
determine the exact age, charts from Williams et al. (2004),
Williams (1978), and Williams and Bujak (1985) were
utilized.

Dinogymnium acuminatum Interval zone

The Dinogymnium acuminatum Interval zone is delineated
from the first occurrence of Dinogymnium acuminatum to the
initial appearance of the indicator species Carpatella cornuta.
This particular species is recognized as one of the most
significant Late Cretaceous dinoflagellate species found in
marine sediments globally, a distinction introduced by
William et al. in 2004. Powell (1992a) classified this species
as a Late Cretaceous (early Maastrichtian) dinocyst.
Furthermore, various researchers have positioned the genus
within the middle Maastrichtian age range (Wilson 1971;
Schrank 1987; Marcheinecke 1992; Schigler & Wilson 1993;
Williams et al. 2004). This biozone has also been identified as a
local biozone in the Zagros region, specifically in Ilam
(Rabani et al. 2009) and Khuzestan (Zarei 2005). Associated
dinocysts include:

Spiniferites ramosus, Conifera tabulasa, Hystrichodinium
pucherum, Trithyrodinium castanea, Odontochitina costat,
Odotochitina spp., Trithyrodinium suspectum, spiniferites
echinodinum, Phelodinium tricupsus, senegalium bicavatum,
Deflandera galeata, Trithyrodinium evittii,
Cannosphaeropsis utinensis, Fibrocysta ovalis,
Hystrichokolpoma bulbosum, Xenasus ceratiopsis

Carpatella cornuta Taxon range zone

The Carpatella cornuta Taxon range zone encompasses the
occurrence range of Carpatella cornuta, signifying the
Paleocene age range. This biozone has been documented in
the Gurpi Formation located in the northeast of Khuzestan,
with a Late Paleocene age (Zarei 2005), and in the Gurpi
Formation in the southeast of llam, spanning from the early
Danian to the early Selandian (Rabani et al. 2009). The

appearance of this species in New Zealand has been assigned
to the Early Paleocene (Willumsen 2006), in Morocco (Mancini
et al. 1996) and Georgia (Frith 1987), it has been documented in
the Early Paleocene. The Lower Paleocene and its last
appearance have been correlated with the Lower Paleocene-
Upper Paleocene (Danian) boundary. However, in the
northern hemisphere, the appearance of this species at mid-
latitudes is considered Danian, with its last occurrence in the
Selandian (Williams et al. 2004). The presence and abundance
of Carpatella cornuta in sample 44 of the studied section
indicate the onset of the Paleocene. Associated fossils in this
zone include:

Cannosphaeropsis  utinensis,  Spiniferites  ramosus,
Manumella seelandica, Araucariacites australis,
Dinogodinium sp, Manumella drugii, Sentusidinium sp.,
Dinogymnium wetzelli, Kleithriasphaeridium sp,
Operculidinium sp., Phelodinium magnificum, Carpatella
cornuta, Hystrichosphaeridium sp., Impagidium sp.,
Achomosphaera sp., Deflandrea magnifica, Coronifera
oceanica.

The presence of typical dinocysts such as
Damassadinium californicum, Talassiphora delicate, and
Tectatodinium spp. in this biozone suggests a Late Paleocene
age range. However, due to the poor preservation of
palynomorphs in the final 37 meters of the studied section,
it's challenging to precisely determine the age of these
sections. To address this issue and refine age determination,
planktonic foraminifers present in the sediments were
analyzed. Studies have revealed the appearance of key
foraminifers such as  Contusotruncana  fornicata,
Globotruncana arca, Globotruncana ventricosa, and
Hedbergella spp. at the base of the studied section,
confirming a Late Cretaceous age (Postuma 1971).

To sum up, the study of dinocysts has led to the
identification of two distinct biozones, Dinogymnium
acuminatum and Carpatella cornuta. Consequently, the age
of the studied unit in the Dere Zar Valley section is estimated
to span from the Maestrichtian to the end of the
Danian/Titanian, with the Cretaceous—Paleocene boundary
positioned within the gray marls of sample No. 44. These
biozones, as determined in the studied section, align with
those established from the Late Cretaceous and Paleocene
epochs in various regions of Iran and globally. Notably, the
proposed biozones in the central Alborz basin demonstrate
the highest compatibility with biozones observed in eastern
Europe and Australia. Furthermore, a comparison of the
diversity, abundance, and characteristics of biozones across
different parts of Iran reveals a significant similarity between
the studied region and samples from the Zagros area.
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Fig 5- Index plankton foraminifers in the studied section
1- Contusotruncana fornicata Cushman, 1928, Axial section, x100; 2--Globotruncana arca Cushman 1928,
Axial section, x100; 3- Hedbergella sp., Axial section, x100; 4- Globotruncana lapparenti White 1928, Axial
section, x100 Fig 5: Index plankton foraminifers in the studied section, 1- Contusotruncana fornicata
Cushman 1928, Axial section, x100; 2--Globotruncana arca Cushman 1928, Axial section, x100; 3-
Hedbergella sp., Axial section, x100; 4- Globotruncana lapparenti White 1928, Axial section, x100
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Plate 1

Plate 1: Palynomorphs from the studied section. scale bar for all samples is 50 pum.1-
Dinogumnium acuminatum Evitt et al. 1967; 2-spiniferites ramosus granosus (Ehrenberg
1838); 3- Glaphyrocysta perforata Hultberg and Malmgren 1985; 4 - Carpatella corunata
Griagorovich 1969 ; 5- Trithyrodinium suspectum (Manum and Cookson 1964) Davey
1969b; 6- Cannosphaeropsis sp. ; 7- Hystrichosphaeridium tubiferum (Ehrenberg 1838)
Deflandre 1937b; 8- Odontochitina operculata (Wetzel 1933) Deflandre and Cookson
1955; 9- Odontochitina porifera; Deflandre and Cookson 1955; 10-Isabelidinium
pellucidum; Lentin and Williams 1977; 11- Damassadinium californicum (Drugg)
Fensome F. Taylor G. (Wharton & G.L.Williams 2002); 12- Xenascus ceratioides
(Deflandre 1937b) Lentin and Williams 1973.
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Plate 2

Plate 2 - Palynomorphs from the studied section. scale bar for all samples is 50 um. 1- Dinogymnium
sibricum (Vozzhennikova 1967) Lentin and Williams 1973; 2- Chatangella robusta Lentin and Williams
1977; 3- Achomosphaera neptunii (Eisenack 1958a) Davey and Williams, 1966a. ;4- Manumiella drugii
stover 1974; 5- Andalusiella mauthei Riegel, 1974; 6- Manumiella rotunda stover 1974; 7- Dinogymnium
witzeli Evit et al. 1967; 8- Manumiella seelandica (Lange 1967) Bujak and Davies 1983; 9-
pervosphaeridium pseudhystrichodinium Lentin and Williams 1973; 10- Cicatricosisporites sp. Potonié &
Gelletich, 1970 ; 11- Chasmatosporites major Nilsson 1958; proximal focus; 12- Araucariacites australis
Cookson 1947.
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