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Cuneolina cf. hensoni, Gavalinella baremina,
Nautiloculina  oolitica, Pesudocyclamina  cf.
hedbergi, Pesudocyclamina litus, Textularia foeda,
Trocholina alpine.
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Acicularia sp., Chofattella decipiens,
Nautiloculina sp., Orbitolina aff. Lenticularis,
Orbitolina sp., Orbitopsella sp., Pesudo cyclamina

sp.
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Oligo5e BB 55 ez = OIS 15 slaaisle 50 (ST slekendsil S5l 11 Jgor

EARLY APTIAN PERIOD
TIRGAN | SARCHESHMEH FORMATION
1 2 3 4 5 6 7 8 9 10 |SAMPLENo.
TAXA
0.00 0.00 0.00 0.12 0.33 0.00 0.66 0.00 0.00 0.33  [Braarudosphaera africana
2.00 133 2.66 2.30 2.66 1.50 3.56 255 3.66 5.00 [Calcicalathina alta
6.66 6.00 5.33 6.66 10.00 9.35 10.00 10.66 7.00 8.33  [Cycloglosphaera margerelii
0.00 0.33 0.00 0.23 0.00 0.00 0.33 0.00 0.33 0.00 [Diazmatolithus lehmanii
0.00 0.00 0.33 1.00 0.00 0.00 0.33 0.00 0.00 0.00 |[Discorhabdus striatus
0.33 0.66 0.33 0.66 0.23 0.59 0.69 0.33 0.33 0.66 |Eprolithus floralis
0.66 0.00 0.00 0.33 0.00 0.00 0.00 0.33 0.66 0.00 [Hayesites irregularis
3.37 2.00 1.66 133 133 2.33 4.00 3.00 4.69 3.00 [Lithraphidites bollii
4.66 3.33 2.66 2.10 133 1.00 1.66 1.66 2.00 1.00  [Nannoconus abundans
10.00 10.66 11.66 11.33 11.00 5.00 4.30 6.00 7.00 5.00 [Nannoconus circularis
2.66 133 1.00 0.66 0.56 0.00 0.66 0.00 0.00 0.75 [Nannoconus sp.
0.00 0.66 0.33 0.33 0.00 0.00 0.00 0.00 0.33 0.00 [Nannoconus vocontiensis
0.00 2.54 2.00 2.66 1.45 1.00 0.00 0.00 0.66 0.66 [Rhagodiscus angustus
2.00 2.00 1.34 2.00 0.00 0.00 0.00 1.00 1.00 1.33  [Rhagodiscus pseudoangustus
0.00 0.66 0.00 133 1.78 1.66 1.66 0.66 0.00 0.00  [Rucinolithus terebrodentarius
0.00 0.24 0.00 0.31 0.00 0.00 0.00 0.00 0.00 0.00  [Rucinolithus wisei
8.00 9.00 9.48 12.66 13.99 12.33 12.00 12.00 11.35 13.00 |Tetralithus cassianus
5.00 4.00 7.46 5.00 5.67 7.00 6.00 5.00 6.00 5.66 [Tetralithus pseudotrifidus
0.00 0.26 0.66 0.00 0.00 0.66 0.00 0.33 0.00 0.00 [Zeugrhabdatus embergeri
21.00 22.00 20.66 19.33 18.00  20.50 19.15 19.00 18.66 18.00 |Watznaueria barnesae
33.66 33.00 32.44 29.66 3300 37.00 35.00 37.48 36.33 37.28 |Watznaueria biporta
E floralis NANNOFOSSIL EVENT
NANNOFOSSIL ZONE
CC7 after Sissingh (1977) - CC &
Burnrtt (1998) - UC

2y smm b e s dS 10 55 0l ) i o
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L5 g 5 A 5> s Praturlonella dalmatica
Praturlonella 458 3525 5 ol Jslre o 08 L5
Gl ol slgiis T dslas e oYU 23w jonerae
5,4 ,5.(Taherpour Khalil abad et al., 2010)
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EARLY APTIAN PERIOD
TIRGAN [SARCHESHMEH FORMATION
1 2 3 4 5 6 7 8 9 SAMPLE No.
TAXA
0.00 0.00 0.66 0.00 0.33 0.00 0.69 0.99 0.00 |Braarudosphaera africana
9.00 7.33 9.66 11.00 9.66 11.33 13.00 11.33 9.33 |Calcicalathina alta
7.66 7.01 6.33 7.68 9.35 8.00 9.25 9.00 8.33 |Cycloglosphaera margerelii
0.00 1.66 0.33 0.23 0.00 0.00 0.00 0.00 0.29 |Diazmatolithus lehmanii
0.00 0.00 0.33 0.00 0.00 0.33 0.00 0.00 0.00 |Hayesites albiensis
0.33 0.66 0.33 0.00 0.33 1.00 0.66 0.33 0.69 |Eprolithus floralis
0.00 0.00 0.33 0.00 0.00 0.33 0.00 0.00 0.00 |Hayesites sp.
0.00 0.33 0.31 0.00 0.00 0.00 0.35 0.00 0.00 |Hayesites irregularis
3.36 2.70 1.66 3.33 1.33 3.00 4.33 5.00 7.00 |Lithraphidites bollii
4.00 3.33 2.66 3.00 1.33 1.33 2.00 1.50 1.33 |Nannoconus abundans
10.00 10.66 11.66 11.33 11.00 9.00 7.37 8.50 8.33 |Nannoconus circularis
2.66 1.33 0.00 0.66 0.56 0.33 0.33 0.00 0.00 |Nannoconus elongatus
0.00 0.00 0.66 0.00 0.33 0.00 0.15 0.33 0.00 |Nannoconus vocontiensis
0.33 0.33 0.00 0.00 0.00 0.00 0.00 0.25 0.00 |Nannoconus wassallii
0.00 2.66 2.00 2.66 1.45 1.00 0.66 0.00 0.66 |Rhagodiscus angustus
0.00 0.00 0.33 0.66 0.00 0.00 0.00 0.00 1.00 |Rhagodiscus pseudoangustus
0.00 0.66 0.00 1.33 2.00 2.00 0.00 0.00 0.00 |Rucinolithus terebrodentarius
0.00 0.66 1.33 0.00 0.00 1.00 1.33 0.00 1.00 |Hagius circumradiatus
9.66 8.00 6.00 4.66 6.33 7.00 5.65 5.00 6.00 |Tetralithus cassianus
4.00 3.35 4.00 4.00 4.67 3.33 2.00 2.36 3.33 |Tetralithus pseudotrifidus
0.00 0.00 0.64 0.49 0.33 0.33 0.00 0.00 0.00 |Radiolithus hollandicus
26.00 24.33 22.00 21.31 20.33 21.33 19.37 19.00 18.33 |Watznaueria barnesae
23.00 25.00 28.78 27.66 30.67 29.69 32.86 36.41 34.38 |Watznaueria biporta
E.floralis NANNOFOSSIL EVENT
NANNOFOSSIL ZONE
CccC7 after Sissingh (1977) -CC &
Burnrtt (1998) - UC

Aconeceras (Aconeceras) haugi, Ancyloceras cf.
Mantelli, Argvethites sp., Australiceras sp.,
Barremites cf. Difficilis, Cheloniceras (Cheloni-
ceras) spp., Deshayesites cf. Consobrinoides, D.
cf. dechyi, D. cf. Euglyphus, D. cf. Involutus, D.
luppovi, D. cf. Multicostatus, D. oglanlensis, D. cf.
planus, D. cf. Tuarkyricus, D. weissi, D. cf.
Weissiformis, D. sp. 1, D. sp. 2, D. spp,
Dufrenoyia sp., Eogaudryceras (Eogaudryceras)
sp., Eogaudryceras (Eotetragonites) sp., Hetero-
ceras cf. Colchicus, H. spp.,, Imerites
sparcicostatus, Martelites cf. Tenuicostatus, M. cf.
Tinae, M. securiformis, M. sp. 1, M. sp. 2,
Paraimerites sp., Pedioceras cf. anthulai,
Pedioceras sp., Phylloceras sp., Phyllopachyceras
sp., Toxoceratoides sp., Turkmeniceras cf.
Tumidum, Turkmeniceras multicostatum.

O 5 Wil (g5 2 0k planil gl o gy Solalllae
S 50 (1385) of,Lan u—i\—i)T Olallas 4 Ol 5 0
(1388) ol,San 5 L5 ((1387) 0l,San 50515
35 0,151 (1389) 01 )Ken 5 22e 5k

O N30555 o) K 35y sl s S 3y )3
Orbito- 5 Orbitolina discoidea Orbitolina conica
Sl otz il T dedar jw L3l o lina kurdica
.(Kalantari, 1969)
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THIERSTEIN SISSINGH (1977) PERCH-NIELSEN( 1979a, 1983)
AGE COSMOP TROP BOR. | Euro isi i
. . . pe. Tunisia CC | cosmopolitan
| \E.turriseiffelii E.turriseiffelii /|\ 9 | A Eturriseiffelii
ALBIAN __/N\P.albianus |__NT.phacelosus
P.columnata /]\ 8
|__/NP.cretacea
___I N p.columnata
APTIAN "B, africana
C.litterarius 7 —/T\C.mexicana, M.obtusus
|\ E.antiquus
__/\ R.angustus,E.floralis /N E.floralis, R.angustus
N\ Clitter. __/\ R.irregularis /I\ A ¢ .platyrhe., R.frregufaris
~ I/ N.colomii M.hoschulzii
BARREMIAN ~ \/C.oblongata C. oblongata | \/ C.oblongata
L.bollii 5 |\ Lbollii
s colligata — | C.cuvillieri, Scolligata
-\ C.euvillieri |_/\ L.bollii
HAUTERVIAN __A\ L. bollii 4 | A E.antiquus
C.loriei N | A Cloriei, C.striatus
~ \/ D.rectus |/ M.speetonensis
___AD.rectus C.oblongata 3| \/ D.rectus
VALANGINIAN /N M.speetonensis, T.verenae
|_/\ D.rectus
__/\C.oblongata Mo a C.oblongata
C.crenulatus 2 |- S.colligata
|_/\ C.angustiforatus — - s.crenulata
"V P.beckmannii
BERRIASIAN 1 |\ C.cuvillieri, M.obtusus,
P.senaria
N.colomii N.steinmannii /N L.carniolensis, R.laffittei,
_A N.steinmannii
TITHONIAN L.carniolensis

(1983 51979 Perch-Nielsen 1976 Thierstein 11977 Sissingh) <al sleluws 56 (sliae ps G 4l Sy s 050 Jslos 4 USs

ool e e i3l Lol S 45 gz bl »
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03 303 e by a1 15 OT v 503 87 glulid 1o 48
(1373 (o Ledl) ol

Hypacanthoplites sp., Deshayesites deshayesi

(ORB), Deshayesites sp.
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Braarudosphaera africana, Calcicalathina alta,

Cyclogelosphaera  margerelii, Diazmatolithus
lehmanii, Discorhabdus striatus, Eprolithus
floralis, Hagius circumradiatus, Hayesites

albiensis, Hayesites irregularis, Lithraphidites
bollii, Micrantolithus sp., Nannoconus abundans,
Nannoconus circularis, Nannoconus elongates,
Nannoconus quadriangulus, Nannoconus sp.,

Nannoconus vocontiensis, Nannoconus wassallii,

Radiolithus hollandicus, Rhagodiscus
pseudoangustus, Rhagodiscus angustus,
Rucinolithus ~ wisei,  Tetralithus  cassianus,

Tetralithus pseudotrifidus, Watznaueria barnesiae,

Watznaueria biporta, Zeugrhabdotus embergeri.
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Plate 1

All figures light micrographs magnified X 2500

Braarudosphaera africana Calcicalathina alta Rucinolithus wisei

Image #70ozduran sec. Image #4Taherabad sec. Image #2 Mozduran sec.

Tetralithus pseudotrifidus Cyvcloglosphaera margerelii Hayesites irregularis

Image #9 Taherabad sec. Image #5 Mozduran sec. Image #3 Taherabad sec.

T hia,
¥ o

Diazmatolithus lehmanii Corolithion sp Rucinolithus terebrodentarius

Image #9 Mozduran sec. Image #7Mozduran sec. Image #6 Taherabad sec.

14

Nannoconus abundans Havesites irregularis Nanmoconus cireularis

Image #2 Taherabad sec. Image #6 Taherabad sec. Image #1 Mozduran sec.




207 . olT a5 ly9 50 iyt 93 55 dmiiy oo = IS 1 53 535 (539995150 9 (31,5 yiwlgil

Plate 2

All figures light micrographs magnified X 2500

Eprolithus flovalis Eprolithus floralis Eprolithus floralis

Image #4 Mozduran sec. Image #4 Mozduran sec. Image #3 Taherabad sec.

Eprolithus floralis Calcicalathina alta Braarudosphaera sp

Image #8 Mozduran sec. Image #7 Mozduran sec. Image #6 Taherabad sec.

Nannoconus sp Nannoconus circularis Cvclaglosphaera margerelii

Image #2 Mozduran sec. Image #5Taherabad sec. Image #9 Taherabad sec.

Watznaueria biporta Watznaueria biporta Lithraphidires bollii

Image #10 Mozduran sec. Image #10 Mozduran sec. Image #3Taherabad sec.
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Plate 3

All figures light micrographs magnified X 2500

o1

Havesites albiensis Watznaueria biporta

Radiolithus hollandicus

Image #6 Taherabad sec. Image #3 Mozduran sec. Image #5 Taherabad sec.

Namnoconus wassallii Nannoconies vocontiensis Tetralithus cassiamus

Image #8 Taherabad sec. Image #4hozduran sec. Image %2 Taherabad sec.

Discorhabdus striatus Rhagodiscus psendoangustus Rhagodiscus angusis

Image #4 Mozduran sec. Image £#9 Taherabad sec. Image #6 Mozduran sec.

Zeugrhabdatus embergeri Lithraphidites bollii Hagius circumradiatus

Image #3 Mozduran sec. Image #2 Mozduran sec. Image #2 Taherabad sec.
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Abstract

In this study, calcareous nannofossils at the boundary between Tirgan and Sarcheshmeh Formations
at Taherabad and Mozduran sections have been studied. These sections are located in the eastern
Kopet-Dagh Basin. 22 Nannoplankton species of 14 genera in Taherabad section and 20 species of
14 genera in Mozduran section were identified. According to the first occurrence of index species
and fossil assemblages of calcareous nannofossil biozone (CC7) of Sissingh (1977), the age of
Early Aptian for this boundary in two sections have been recognized. Based on identified
calcareous nannofossil and palaeoecological data, boundary of Tirgan-Sarcheshmeh Formations
were deposited in relatively shallow marine environment and low-middle latitude.

Keywords: Kopet-Dagh, Sarcheshmeh Formation, Tirgan Formation, Taherabad section,
Mozduran section.



