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ABDE AZ | ABTALKH FORMATION ABDERAZ | ABTALKH  |FORMATION
1 2 3 4 56 78 9 10SAMPLE No. 123456 78 9 10[SAMPLE No.
* . . o« |Acuturris scotus ¢ * ¢ Acuturris scofus
¢+ ¢+« |Arkhangelskiella specillata * ‘e Arkhangelskiella specillata
. * * + |Aspidolithus parcus costrictus o+ e+ |Aspidolithus parcus costrictus
¢ LI Aspidoelithus parcus expansus . o Laspidoiith
L LI + |Aspidolithus parcus parcus 5P ! O{ US parcus expanslis
. . RN + +  |Braarudosphaera africana LI ’ ¢ + |Aspidolithus parcus parcus
e . . ¢ |Braarudosphaera bigelowii LI + + (Braarudosphaera africana
g g . Bukryaster hayi ¢ v ¢ +  [Braarudosphaera bigelowii
e e . e + |Calcicalathina alta i
+ L
¢ + 4 ¢ & » o+ o o+ (Calulites obscurus Bumasrer.hayf
e . ' + |calculites ovalis ' e ' + Cafc;cgfarhma alta
. v e e . o |Ceratolithoides aculeus ¢ 4 ¢ 0 4+ » o+ o+ (Calculites obscurus
+ + |Ceratolithoides arcuatus o+ N + |Calculites ovalis
¢ e Ceratolithoides sesquipedalis ) e + Ceratolithoides aculeus
+ 4 Cribrosphaerelia ehrenbergii . o+ Ceratolithoides arcuatus
v Cofiralifus biarcus ‘ o Cribrosphaerella ehrenbergii
- . . . e Eiffellithus eximius I -
. . . . v |Eifelithus gorkae IR ¢ + |Eiffellithus eximius
' . + +  |Eiffellithus turriseffeli ¢ 0 L Eiffellithus gorkae
+ ¢ Eprolithus moratus ¢ e ‘e + |Eiffellithus turriseffelii
. * Gan‘ner.la’go segmenrarum N P Garinera go segmentatum
LI . Glaukolithus diplogrammus . e s . Het inatus b .
. o o |Lithastrinus grili eleromarginalus pUgensls
¢ v . o |Lithraphidites carniolensis * ¢ * Lithastrinus grilli
¢ ¢ ¢+« s s« « + +|lycianorhabdus caysuxii ¢ e . Lithraphidites carniolensis
LA 4 LA + |Lucianorhabdus maleformis * 2+ ¢ ¢ ¢ ¢ ¢ ¢ ¢+ ¢ |lycianorhabdus Cayeuxu
Cr * v o Mororhabduilus beigicus Ve e e e e Lucianorhabdus maleformis
. LI + Microrhabdulus decoratus ) )
R . Vicula concava + + + ¢ Microrhabaulus belgicus
¢ ¢+ o s+ s o+ +|Miuladecussata ’ . Microrhabdulus decoratus
LI LI + Micula swastika . e + Micula concava
¢ + |Prediscosphaera spinosa ¢ 4 0 4 v v v o o+ |Miculadecussata
¢ LI * Quadrum gartneri . v e s . e o \Wicu tik
L L + + |Quadrum gothicus Iclla Swastiia ,
+ + |Reinhardtites anthophorus ' ‘o ‘e + |Quadrum gartneri
. . + |Reinhardtites levis ¢ e e + + (Quadrum gothicus
o * |Repagulum parvidentatum ' e + |Reinhardtites anthophorus
b ) Rereca.psa a”.gummfa L + |Reinharatites levis
+ LI Tranolithus orionatus .
¢ e * + |Uniplanarius sissinghii * ¢+ |Repagulum parvidentatum
s+« |Uniplanarius trifidus ¢ e ¢ Tranolithus orionatus
¢+ ¢ s &+ s s+ | Watznaveria bamesae ¢ * + ¢+ |Uniplanarius sissinghii
¢ v v e e e v o Walznaueria biporta ¢ ¢ ¢ o o o o v o |Watznaueria bamesae
LI * + |Zeugrhabdotus noeliae PO 17 ia bivort
* LI Zeugrhabdotus scutula alznaueria bip O a ‘
. o |Zeugrhabdotus spiralis ¢ ¢ Zeugrhabdotus sigmoides
Cacess| U sissinghi | U tifidus |BIOZONES C.aculeus | U.sissinghii  (BIOZONES
cc20 cc21 ceaz | VANNOFOSSIL ZONE CC20 CC21 NANNOFOSSL ZoNE
Sissingh (1977) Sissingh (1977)
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CAMPANIAN AGE
ABDERAZ | ABTALKH FORMATION
1 2 3 4 5 6 7 8 9 10  [SAMPLE No.
0.00 0.00 1.00 0.00 0.00 1.00 0.00 2.00 0.00 0.00 [Acuturris scotus
0.00 0.00 0.00 0.00 0.00 3.00 0.00 5.00 4.00 0.00 |Arkhangelskiella specillata
0.00 0.00 0.00 5.00 0.00 7.00 0.00 9.00 4.00 0.00 |Aspidolithus parcus costrictus
0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 2.00 |[Aspidolithus parcus expansus
5.00 7.00 0.00 0.00 0.00 3.00 0.00 1.00 0.00 4.00 |Aspidolithus parcus parcus
1.00 0.00 2.00 2.00 0.00 0.00 0.00 0.00 2.00 3.00 |Braarudosphaera africana
0.00 2.00 0.00 2.00 1.00 0.00 0.00 3.00 2.00 0.00 |Braarudosphaera bigelowii
1.00 0.00 0.00 0.00 0.00 0.00 2.00 1.00 0.00 0.00 |Bukryaster hayi
3.00 1.00 0.00 0.00 1.00 4.00 0.00 0.00 2.00 0.00 |[Calcicalathina alta
20.00 19.00  18.00 2400 2200 1500 13.00 18.00 17.00  18.00 |Calculites obscurus
5.00 4.00 4.00 0.00 9.00 6.00 5.00 7.00 0.00 2.00 |Calculites ovalis
2.00 2.00 0.00 1.00 3.00 1.00 0.00 2.00 0.00 0.00 |Ceratolithoides aculeus
0.00 0.00 0.00 0.00 0.00 0.00 1.00 2.00 0.00 0.00 |[Ceratolithoides arcuatus
0.00 0.00 2.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00 |Cribrosphaerella ehrenbergii
2.00 4.00 0.00 2.00 5.00 0.00 0.00 1.00 0.00 3.00 |Eiffellithus eximius
4.00 3.00 0.00 1.00 0.00 2.00 3.00 2.00 0.00 0.00 |Eiffellithus gorkae
2.00 0.00 2.00 0.00 0.00 0.00 4.00 1.00 0.00 1.00 |Eiffellithus turriseffelii
0.00 0.00 2.00 0.00 1.00 2.00 0.00 0.00 0.00 0.00 |Gartnerago segmentatum
0.00 1.00 1.00 2.00 0.00 0.00 1.00 0.00 0.00 0.00 |Heteromarginatus bugensis
1.00 0.00 0.00 1.00 0.00 0.00 3.00 0.00 0.00 0.00 |[Lithastrinus grillii
2.00 0.00 1.00 2.00 0.00 0.00 4.00 0.00 0.00 0.00 |Lithraphidites carniolensis
47.00 4500 5200  46.00 49.00  38.00 3400 3500 33.00 29.00 |Lucianorhabdus cayeuxii
3.00 5.00 4.00 0.00 4.00 2.00 0.00 1.00 0.00 0.00 |Lucianorhabdus maleformis
1.00 0.00 0.00 1.00 0.00 3.00 0.00 0.00 3.00 0.00 |Microrhabdulus belgicus
0.00 0.00 0.00 2.00 1.00 0.00 0.00 1.00 0.00 0.00 |Microrhabdulus decoratus
1.00 1.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 [Micula concava
7.00 14.00 15.00 6.00 10.00 21.00 19.00 25.00 39.00 43.00 [Micula decussata
2.00 1.00 3.00 1.00 0.00 0.00 9.00 4.00 0.00 2.00 |Micula swastika
12.00 0.00 0.00 12.00 5.00 0.00 8.00 6.00 0.00 3.00 |Quadrum gartneri
3.00 0.00 3.00 8.00 11.00 4.00 0.00 0.00 7.00 6.00 |Quadrum gothicus
0.00 0.00 0.00 0.00 5.00 7.00 0.00 0.00 0.00 3.00 |Reinhardtites anthophorus
0.00 0.00 0.00 0.00 0.00 0.00 5.00 6.00 0.00 3.00 |Reinhardtites levis
0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00 2.00 3.00 |Repagulum parvidentatum
2.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 |Tranolithus orionatus
0.00 0.00 0.00 0.00 3.00 4.00 0.00 0.00 3.00 4.00 |Uniplanarius sissinghii
151.00 160.00 155.00 152.00 149.00 14200 140.00 133.00 131.00 129.00 |Watznaueria barnesae
23.00 3100 3300 3000 21.00 33.00 4200 2900 51.00 42.00 |Watzhaueria biporta
0.00 0.00 1.00 0.00 0.00 0.00 3.00 1.00 0.00 0.00 |Zeugrhabdotus sigmoides

C. aculeus

U. sissinghii

BIOZONES

CcC20

cc21

NANNOFOSSIL ZONE
Sissingh (1977)
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CAMPANIAN AGE
ABDE AZ | ABTALKH FORMATION
1 2 3 4 5 6 7 8 9 10 |SAMPLE No.
1.00 0.00 0.00 0.67 0.00 0.67 0.00 1.00 0.67 0.00 |Acuturris scotus
0.00 0.00 0.00 0.00 0.00 1.67 1.33 1.00 1.33 1.67 |Arkhangelskiella specillata
0.00 0.00 0.00 2.33 0.00 0.00 0.00 1.67 3.00 1.33 |Aspidolithus parcus costrictus
0.00 0.00 0.00 0.67 0.00 0.00 0.67 1.00 0.00 0.00 |Aspidolithus parcus expansus
2.33 2.00 0.00 1.33 2.00 1.00 0.00 0.00 0.33 1.00 |Aspidolithus parcus parcus
0.67 0.00 0.67 0.00 1.00 0.67 0.00 0.67 0.67 0.00 |Braarudosphaera africana
1.00 1.00 0.00 0.00 0.67 0.00 0.67 0.00 0.33 0.00 |Braarudosphaera bigelowii
0.00 1.00 0.00 0.33 0.00 0.00 0.00 0.67 0.00 0.00 |Bukryaster hayi
0.00 0.00 1.33 0.67 0.67 0.00 1.00 1.00 0.00 0.67 |Calcicalathina alta
5.33 5.00 6.00 3.33 2.67 3.67 3.00 3.00 2.33 2.00 |Calculites obscurus
3.00 1.00 0.67 0.00 0.00 1.33 0.00 0.33 0.00 1.00 |Calculites ovalis
1.33 0.00 1.00 0.33 1.00 0.00 0.67 0.00 0.33 0.00 |Ceratolithoides aculeus
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.33 |Cerafolithoides arcuatus
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.33 0.00 |Ceratolithoides sesquipedalis
0.00 0.33 0.00 0.00 0.00 0.67 0.00 0.00 0.00 0.00 |Cribrosphaerella ehrenbergii
0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.67 0.00 0.67 |Cylidralithus biarcus
1.33 0.00 1.67 1.00 0.00 0.00 1.00 1.67 0.00 0.00 |Eiffellithus eximius
0.00 1.67 0.00 2.00 0.00 0.67 1.33 0.00 0.00 1.00 |Eiffellithus gorkae
0.00 1.00 0.00 0.00 1.00 0.00 0.00 1.33 1.00 0.00 |Eiffellithus turriseffelii
0.00 0.00 0.67 0.00 0.33 0.00 0.00 0.00 0.00 0.00 |Eprolithus moratus
0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.33 0.00 |Gartnerago segmentatum
0.00 0.00 0.33 0.67 0.67 0.00 0.33 0.00 0.00 0.00 |Glaukolithus diplogrammus
0.00 0.00 0.00 0.33 0.00 0.00 1.00 0.00 0.33 0.33 |Lithastrinus grillii
0.67 1.33 1.00 0.00 0.00 0.33 0.00 0.00 0.67 0.00 |Lithraphidites carniolensis
11.67 14.33 15.67 13.67 18.00 15.67 13.33 11.67 12.33 11.67 |Lucianorhabdus cayeuxii
1.33 2.00 1.00 0.00 0.00 1.33 0.33 1.67 0.00 0.67 |Lucianorhabdus maleformis
1.33 1.00 0.33 0.00 0.00 0.00 0.33 0.00 1.00 0.33 |Microrhabdulus belgicus
2.33 0.00 0.00 1.33 1.00 0.67 0.00 0.00 1.00 0.00 |Microrhabdulus decoratus
0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.33 0.00 0.00 |Micula concava
3.33 6.00 6.33 8.00 12.00 9.33 10.00 9.67 11.00 14.00 |Micula decussata
0.00 1.67 1.33 0.67 0.00 3.67 1.00 0.00 1.00 0.00 |Micula swastika
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.33 |Prediscosphaera spinosa
4.33 0.00 5.00 3.33 0.00 0.00 0.00 0.00 2.67 0.00 |Quadrum gartneri
0.00 2.00 1.00 0.00 0.00 2.33 2.00 0.00 4.00 2.67 |Quadrum gothicus
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.67 1.33 |Reinhardtites anthophorus
0.00 0.00 0.00 0.00 0.00 1.00 0.00 1.67 0.00 0.67 |Reinhardtites levis
0.00 0.00 0.00 0.00 1.33 0.67 0.67 0.00 0.00 1.00 |Repagulum parvidentatum
0.00 0.00 0.00 0.00 0.00 0.33 0.67 0.00 0.00 0.33 |Retecapsa angustiforata
0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00 0.67 0.00 |Srtaurolithites ellepticus
0.00 0.00 0.67 0.00 0.00 0.00 0.33 0.67 0.00 0.00 |Tranolithus orionatus
0.00 0.00 1.33 2.00 1.00 0.00 0.00 1.67 0.00 1.00 |Uniplanarius sissinghii
0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.33 1.33 |Uniplanarius trifidus
53.67 53.00 49.00 4567 45.00 46.67 47.00 46.33 44.33 43.67 |Watznaueria barnesae
5.33 5.67 467 10.33 11.00 6.67 12.00 8.67 7.33 10.67 |Watznaueria biporta
0.00 0.00 0.00 1.00 0.67 0.00 0.00 0.67 0.00 0.33 |Zeugrhabdotus noeliae
0.00 0.00 0.00 0.33 0.00 0.00 0.33 0.67 0.00 0.00 |Zeugrhabdotus scutula
0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.33 0.00 |Zeugrhabdotus spiralis
C. aculeus U. sissinghii U. trifidus BIOZONES
NANNOFOSSIL ZONE
cc20 cc21 cc22 Sissingh (1977)
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ovalis, Ceratolithoides aculeus, Ceratolithoides
Eiffellithus Eiffellithus
turriseffelii, Micula decussate,Quadrum gothicus,

aculeus, gorkae,

Watznaueria barnesae, Watznaueria biporta.
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Plate 1
All Figures light micrographs magnified X2500

Watznaueria biporta Watznaueria biporta Watznaueria barnesae
Image # Abderaz 4 (M) Image # Abderaz 4 (M) Image # Abtalkh 7 (K)

Watznaueria barnesae Watznaueria barnesae Eiffellithus turriseffelii
Image # Abtalkh7 (K) Image # Abderaz3 (M) Image # Abtalkh8 (K)

Eiffellithus gorkae Eiffellithus gorkae Eiffellithus eximius
Image # Abderaz 2 (K) Image # Abtalkh7 (M) Image # Abderaz 4 (M)

Braarudosphaera. bigelowii Braarudosphaera africana  Braarudosphaera africana
Image # Abderaz 2 (K) Image # Abderaz 1 (M) Image # Abtalkh9 (K)
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Plate 2
All Figures light micrographs magnified X2500

Lucianorhabdus cayeuxii ~ Lucianorhabdus cayeuxii ~ Lucianorhabdus cayeuxii
Image # Abderaz2 (K) Image # Abtalkh5 (M) Image # Abtalkh9 (M)

Lucianorhabdus maleformis Lucianorhabdus maleformis Uniplanarius trifidus
Image # Abderaz2 (M) Image # Abtalkh7 (K) Image # Abtalkh9 (K)

Acuturris scotus Lithraphidites carniolensis Calculites obscurus
Image # Abtalkh6 (K) ~ Image # Abderaz3 (M) Image # Abtalkh 10 (M)

Calculites obscurus Calculites ovalis Calculites ovalis
Image # Abtalkh10 (M) Image # Abderaz 2 (K) Image # Abderaz 2 (K)
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Plate 3
All Figures light micrographs magnified X2500

Micula. swastica Micula decussata Micula decussata
Image # Abtalkh6 (K) Image # Abderaz4 (M) Image # Abtalkh9 (K)

Micula decussata Micula decussata Quadrum garneri
Image # Abderaz3 (M) Image # Abtalkh8 (K) Image # Abderazl (M)

Quadrum gothicus Uniplanarius sissinghii ~ Uniplanarius sissinghii
Image # Abderaz2 (K) Image # Abderaz3 (K) Image # Abtalkh6 (M)

Microrhabdulus belgicus ~ Microrhabdulus decoratus  Cylidralithus biarcus
Image # Abtalkh9 (K) Image # Abderaz 4 (M) Image # Abtalkh7 (K)
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Plate 4
All Figures light micrographs magnified X2500

Zeugrhabdotus sigmoides ~ Zeugrhabdotus sigmoides ~ Gartnerago segmentatum
Image # Abtalkh7 (M) Image # Abtalkh7 (M) Image # Abderaz3 (M)

Zeugrhabdotus spiralis Zeugrhabdotus spiralis Zeugrhabdotus noeliae
Image # Abtalkh9 (K) Image # Abtalkh 9 (K) Image # Abtalkh8 (K)

Zeugrhabdotus scutula Reinhardtites anthophorus  Reinhardtites levis
Image # Abtalkh7 (K) Image # Abtalkh9 (K) Image # Abtalkh10 (M)

Cribrosphaerella ehrenbergii Cribrosphaerella ehrenbergii Reinhardtites levis
Image # Abtalkh8 (M) Image # Abtalkh8 (M) Image # Abtalkh6 (K)
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Plate 5
All Figures light micrographs magnified X2500

-

Aspidolithus parcus expansus Aspidolithus parcus parcus — Aspidolithus parcus constrictus
Image # Abtalkh7 (M) Image # Abderazl (K) Image # Abtalkh6 (M)

Ceratolithoides sesquipedalis  Ceratolithoides aculeus Ceratolithoides aculeus
Image # Abtalkh8 (K) Image # Abtalkh7 (K) Image # Abderazl (M)

Ceratolithoides arcuatus Bukryaster hayi Bukryaster hayi
Image # Abtalkh7 (M) Image # Abtalkh8 (K) Image # Abtalkh8 (K)

Bukryaster hayi Prediscosphaera spinosa Prediscosphaera spinosa
Image # Abderazl (M) Image # Abtalkh10 (K) Image # Abtalkh10 (K)
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Plate 6
All Figures light micrographs magnified X2500

Eprolithus moratus Eprolithus moratus Lithastrinus grillii
Image # Abderaz3(K) Image # Abderaz3 (K) Image # Abderaz4 (M)

Arkhangelskiella specillata  Calcicalathina alta Repagulum parvidentatum
Image # Abtalkh8 (K) Image # Abderaz3 (K) Image # Abtalkh9 (M)

Tranolithus orionatus Staurolithites ellipticus Retecapsa angustiforata
Image # Abderaz3 (M) Image # Abtalkh6 (K) Image # Abtalkh7 (K)

Glaukolithus diplogrammus Glaukolithus diplogrammus Heteromarginatus bugensis
Image # Abtalkh7 (K) Image # Abtalkh7 (K) Image # Abderaz2 (M)
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Abstract

In the present study, two sections (Mozduran and Kalat sections), at the boundary between Abderaz
and Abtalkh formations has been chosen and studied. After preparation, with smear-slide method,
samples were photographed and counted. Taxonomical studies of calcareous nannofossils in this
studied led to identification of 24 genera and 38 species in Mozduran section and 29 genera and 47
species in Kalat section. Based on identified nannofossils, 2 biozones (CC20- CC21) of Sissingh
(1997) for the Mozduran section and 3 biozones (CC20- CC21- CC22) of Sissingh (1997) for the
Kalat section have been suggested. According to these biozones, age of the studied sections in the
Mozduran is Late Early Campanian - Early Late Campanian and in the Kalat is Late Early
Campanian - Late Late Campanian. Follow these results and continuously of CC21 in the boundary,
age of the boundary between Abderaz and Abtalkh formation in both sections is Early Late
Campanian. On the basis of paleoecological interpretation, Abderaz and Abtalkh Formations in two
sections were deposited in shallow marine environment in relatively low latitude and it is deepening
from Abderaz toward Abtalkh Formations. Based on species of nannofossils that were identified,
warm temperature and low productivity for this basin were suggested too.

Keywords: Paleaoecology, Abderaz, Abtalkh, Mozduran, Kalat.



