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Protector Plates in Abderaz Formation at four studied sections

Planktonic foraminifera species

Protector Plates

Planktonic foraminifera species

Protector Plates

Dicarinella canaliculata Spiral Porticus Archaeoglobigerina bosquensis Sheet like Tegillum

Di. Algeriana (Shorab,Type) Spiral Porticus A. blowi (Type) Sheet like Tegillum

Di. primitiva Spiral Porticus A. cretacea Sheet like Tegillum
Di.hagni Spiral Porticus Costellagerina pilula Lip
Di.imbricata Spiral Porticus C.bulbosa (Padeha) Lip

Di.elata

Spiral Porticus

Marginotruncana paraconcavata

Spiral Porticus

Di.concavata

Spiral Porticus

M. marginata

Spiral Porticus

Di.asymetrica

Spiral Porticus

M. cf. coronata

Spiral Porticus

Heterohelix globulosa Lip M. pseudolinneiana Spiral Porticus
H.moremani Lip M.renzi Spiral Porticus
H.reussi Lip M.sigali Spiral Porticus
Muricohedbergella delrioensis Simple lip M.sinuosa Spiral Porticus
M. simplex Simple lip M.undulata (Type) Spiral Porticus
M. flandrini (Padeha,Type) Simple lip M.schneegansi Spiral Porticus
M.planispira Simple lip M.tarfayaensis (Padeha) Spiral Porticus
M.praetrocoida (Abderaz village) Simple lip Pseudotextularia nuttalli lip
M.amabilis Simple lip Globotruncana cf arca Strap-shap Tegillum
M.holmdelensis Simple lip G.orientalis (Padeha) Roll-type Tegillum
M.monmothensis (Abderaz village) Simple lip G.bulloides Roll-type Tegillum
Macroglobigerinelloides ultramicra Lip G.hilli Roll-type Tegillum
M.bolli Lip G.linneiana Roll-type Tegillum
M.carseyi Lip Heterohelix sphenoides (Abderaz village) Lip
M. escheri Lip H. carinata Lip
M.prairiehillensis Lip H.papula (Shorab) Lip
M.alvarezi Lip Pseudoguembelina costellifera Lip
Globotruncanita elevata (Shorab,Type) Imbricate Porticus Guembelitria cretacea Lip
W.aumalensis (Padeha,Type) Tooth like Porticus Laeviheterohelix pulchra Lip
W.baltica Tooth like Porticus Schackoina multispinata Lip
W.brittonensis Tooth like Porticus Rugoglobigerina rugosa Sheet like Tegillum
W. paradubia Tooth like Porticus R. pennyi (Padeha) Sheet like Tegillum
W. praehelvetica Tooth like Porticus Praeglobotruncana delrioensis Tooth like Porticus
Helvetoglobotruncana helvetica Tooth like Porticus Pstephani (Type) Tooth like Porticus
Ventilaberella austiniana
Lip Pgibba (Type) Tooth like Porticus

(Padeha,Type,Shorab)

Contusotruncana fornicata

Spiral Porticus

Whiteinella archaeocretacea

Tooth like Porticus

C. patelliformis

Spiral Porticus

W.aprica

Tooth like Porticus

C.plicata

Spiral Porticus

W.inornata

Tooth like Porticus
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Plate 1

1- Muricohedbergella delrioensis, Scale bar 100um, Abderaz Formation at Type section, (Simple lip Porticus),

2- Muricohedbergella delrioensis, Scale bar 100um, Abderaz Formation at Abderaz village section, (Simple
lip), 3- Muricohedbergella delrioensis, Scale bar 100um, Abderaz Formation at Shorab section, (Simple lip),
4- Macroglobigerinelloides ultramicrus, Scale bar 50um, Abderaz Formation at Type section, (Lip), 5- Whiteinella
baltica, Scale bar 100um, Abderaz Formation at Padeha village section, (Tooth like Porticus), 6- Globotruncana arca,
Scale bar 200um, Abderaz Formation at Type section, (Strap type Tegillum), 7- Whiteinella brittonensis, Scale bar
100pm, Abderaz Formation at Type section,(Spiral Porticus), 8- Whiteinella baltica, Scale bar 50pm, Abderaz Formation
at Shorab section, (Simple lip), 9- Dicarinella asymetrica, Scale bar 100um, Abderaz Formation at Type section, (Spiral
Porticus), 10- Globotruncana bulloides, Scale bar 200um, Abderaz Formation at Abderaz village section, (Strap-Shape
Tegillum), 11- Globotruncana bulloides, Scale bar 200um, Abderaz Formation at Type section, (Sheet like Tegillum),
12- Whiteinella baltica, Scale bar 100pum, Abderaz Formation at Shorab section, (Tooth like Porticus).
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Plate 2

1- Heterohelix globulosa, Scale bar200pm, Abderaz Formation at Shorab section, (Lip), 2- Whiteinella archaeocretacea,
Scale bar 30um, Abderaz Formation at Abderaz village section, (Simple lip), 3- Whiteinella archaeocretacea, Scale bar
100pum, Abderaz Formation at Type section, (Simple lip), 4- Heterohelix moremani, Scale bar 10pum, Abderaz Formation
at Shorab section, (Lip), 5- Laeviheterohelix pulchra, Scale bar 10pm, Abderaz Formation at Padeha villge section, (Lip),
6- Ventilabrella austiniana, Scale bar 100um, Abderaz Formation at Padeha village section, (Lip), 7,8- Marginotruncana
marginata, Scale bar 100pum, Abderaz Formation at Type section, (Spiral Porticus), 9- Heterohelix moremani, Scale bar
20um, Abderaz Formation at Shorab section, (Lip), 10,11- Globotruncana hilli, Scale bar 30, 100pm, Abderaz Formation
at Shorab section, (broken strap-type Tegillum), 12- Pseudotextularia nuttalli, Scale bar 20um, Abderaz Formation at
Shorab section, (Lip), 13- Dicarinella asymetrica, Scale bar 100pum, Abderaz Formation at Type section, (Spiral Porticus),
14,15- Guembelitria cretacea, Scale bar 10um, Abderaz Formation at Abderaz village section, (Lip), 16- Dicarinella

canaliculata, Scale bar 100um, Abderaz Formation at Type section, (Spiral Porticus).
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Abstract

Apertural-protective structures of the planktonic foraminifera in the Abderaz Formation have been studied in order to determine seal level
changes in 4 stratigraphical sections including: Abderaz village, Muzduran pass, Padeha village and Shorb . Lithological study of the Abderaz
Formation shown that Shorab section (east of the kopeh-Dagh basin) with 374 meters and Padeha village section with 602 meters represent
minimum and maxiumum thickness, respectively. A total of 77 planktonic foraminifers species belonging to 19 genera, have been identified
in studied sections. Eight Apertural protected plates have been recognized in the umbilical side of the distinguished planktonic foraminifera.
Besides, 4 porticus structures (Simple lip, Tooth like-Porticus, Spiral Porticus, Imbricate Porticus) belonging to the morphotype 2 and 3, three
Tegillum structures (Roll-type Tegillum, Strap-Shape Tegillum, Sheet like-Tegillum) belonging to the morphotype 3, and one Lip structure
belonging to the morphotype 1, as well as their frequency have been recognized. Statistical analysis of protected structures of the umbilical
area have been demonstrated that unlike to the imbricate porticus and sheet like Tegillum, the lip and simple lip structures show the highest

frequency, indicating that the Abderaz Formation deposited in the relative shallow marine environment.

Keywords: Kopet-Dagh basin, Abderaz Formation, Planktonic foraminifers, Evolution, Protected Plates, Sea level changes.
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