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)Afshar-Harb 1979.( 

        )Kalantari 

1969 (      )Raisossadat &Moussavi-

Harami 1993 (        .
         )Immel et al.

1997 (   :Anahamulina nicortsmindensis,
Colchidites securiformis, C. ratshensis, C. tenuicostatus, C.
tinae, C. sp. ex. gr. colchicus, Deshayesites latilobatus,

Imerites favrei, Hemihoplites sp . Prodeshayesites 

tenuicostatus     
..

 )1381(,)Raisossadat (2002   
            

          . 
      

Aconeceras (Aconeceras) haugi, Ancyloceras cf. mantelli,
Argvethites sp., Australiceras sp., Barremites cf. difficilis,
Cheloniceras (Cheloniceras) spp., Deshayesites cf. 
consobrinoides, D. cf. dechyi, D. deshayesi, 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, Heteroceras 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 
multicostatum, Turkmeniceras cf. tumidum 

  Cymatoceratidae     
 Martelites cf. tenuicostatus, M. cf. tinae, M. securiformis ,

              .
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  .         
           

      )Afshar-Harb 1979 .( 
              

   .
       )Kalantari 

1969 (      )Raisossadat & 

Moussavi-Harami 1993 (       
  .        )Immel 

et al. 1997 (   :Beudanticeras sp. ex gr.
newtoni, Cheloniceras (Epichelonicas) subnodosocostatum, C.
(E.) waageni, C. (E.) cf. tzankovi, Douvilleiceras aff. 
mammillatum, D. sp. ex gr. monile, Hypacanthoplites 
shepherdi, H. uhligi, Leymeriella (L.) tardefurcata, L.
(Neoleymeriella) regularis, Parahoplites sp. ex. gr.

melchioris Uhligella sp .         
  .

 )1382 (,)Raisossadat (2002   
              

    .
Aconeceras (Aconeceras) haugi, Acanthohoplites cf. 
aschiltaensis, Acanthohoplites cf. bigoureti, Acanthohoplites 
sp. 1, Acanthohoplites sp. 2, Acanthohoplites spp., 
Australiceras sp., C. (Cheloniceras) spp., C. (Epicheloniceras) 
sp., Colombiceras sp., Deshayesites cf. consobrinoides,
Deshayesites deshayesi, Deshayesites cf. multicostatus,
Deshayesites cf. planus, Deshayesites sp. nov., Deshayesites 
sp. 3, Deshayesites spp., Dufrenoyia sp., Hypacanthoplites 
uhligi, Hypacanthoplites cf. elegans, Hypacanthoplites cf. 
clavatus, Hypacanthoplites cf. subrectangulatus,
Hypacanthoplites cf. anglicus, Hypacanthoplites sp., 
Melchiorites aff. Melchioris, Parahoplites cf. campichii,
Parahoplites cf. maximus, Pedioceras cf. anthulai,

Pseudosaynella sp., Tonohamites sp. 
Cymatoceratidae  .
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Hypacanthoplites jacobi

Douvilleiceras mammillatum Douvilleiceras spp.

Leymeriella tardefurcata Leymeriella tardefurcata

Imerites giraudi

Colchidites 
Martelites  ratshensis(= )

Martelites  
securiformis Mar telites  secu riformis

Heteroceras spp.

Deshayesites tuarkyricus
Deshayesites weissi
Deshayesites deshayesi
Dufrenoyia furcata

Parahoplites spp.Parahoplites melchioris
 Cheloniceras Epicheloniceras
subnodosocostatum

( )
Parahoplites melchioris Colombiceras tobleri

Hypacanthoplites uhligi 

Acanthohoplites nolani Acanthohoplites spp.Acanthohoplites prodromus

Martelites sarasini

Pseudocrioceras waagenoides

Imerites giraudi

I.giraudi

Gerhardtia sartousiana
Toxancyloceras vandenheckeii

 Reboulet et al., 2009
(Mediterranean region)

Turkmeniceras  turkmen icum Turkmeniceras  multicostatum

Dufrenoyia furcata Dufrenoyia sp.
Deshayesites deshayesi Deshayesites deshayesi
Deshayesites weissi Deshayesites weissi

 Deshayesites tuarkyricus Deshayesites oglanlensis

Tovbina, 1963; Bogdanova 
and Tovbina, 1994 

(Turkmenistan-Kopet dag)

This Study
(Iran- Kopet Dagh)St

ag
e

Su
bs

ta
ge

Douvilleiceras mammillatum

Leymeriella tardefurcata

Kotetshivili et al., 2000
 (Caucasus)

Imerites giraudi

Colchidites Martelites
 securiformis

(= )

Dufrenoyia furcata

D. weissi- Procheloniceras  
albrechti-austriae

Deshayesites deshayesi

C. (Epicheloniceras
subnodosocostatum

) C. Epicheloniceras
subnodosocostatum

( ) C. (Epicheloniceras)
subnodosocostatum

Acanthohoplites nolani
Acanthohoplites nolani

Hypacanthoplites jacobi Hypacanthoplites jacobi

Hemihoplites feraudianus
Heinzia sartousiana
Ancyloceras vandenheckeii
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feraudianus, merites graudi, Martelites sarasinin,
Pseudocrioceras waagenoides  

)Hoedemaeker & Rawson 2000 (   2003 
)Hoedemaeker et al., 2003(  2006  

Martelites sarasini, Imerites giraudi, Hemihoplites 
feraudianus, Gerhardtia sartousiana, Toxancyloceras 

vandenheckii, Holcodiscus uhligi   
2009Imerites giraudi, Gerhardtia sartousiana,

Toxancyloceras vandenheckii  .
          

        .
Heteroceras spp. Zone :      .

   Heteroceras  )3.( 
   Barremites cf. difficilis, Argvethites sp., 

Imerites favrei, Imerites sparcicostatus & Hemihoplites sp . 
 )2.(        

         .    
  Imerites favrei-Heteroceras astieri (Kakabadze, 1983, 

1989(, Imerites giraudi    
)Reboulet et al. 2009.( 

Martelites securiformis Zone :      .
   Martelites securiformis  

         .    
M. securiformis  )Druschitz & Gorbatschik, 

1979; Kakabadze, 1975; Kotetishvili et al. 2000 (  
Colchidites sarasini  Pseudocrioceras waagenoides 

  .
 Martelites securiformis    Martelites 

securiformis Turkmeniceras multicostatum    .
 Martelites securiformis  Martelites  

     Turkmeniceras    .
  Toxoceratoides sp., Heteroceras cf. colchicus,

Argvethites sp. and Paraimerites sp.)3.( 
Turkmeniceras multicostatum   Turkmeniceras 

          Martelites 
 .  Barremites cf. difficilis,

Turkmeniceras multicostatum, T. cf. tumidum   . 
       T. turkmenicum (Bogdanova & 

Tovbina, 1994 ( Pseudocrioceras waagenoides 

 )2.(
 Aptian 

  Lower Aptian 
Deshayesites oglanlensis Zone :      .

    Deshayesites oglanlensis   
         )3.( 

      Deshayesites dechyi, D. cf. 
euglyphus, D. luppovi, D. cf. weissiformis, D. tenuicostatus, D.
cf. tuarkyricus, D. sp. 1 Pedioceras sp. and Ancyloceras cf. 

mantelli )3.(   D. tuarkyricus 
)Hoedemaeker & Rawson, 2000(.   Deshayesites 

oglanlensis  )Delanoy, 1995; Ropolo et al., 1999 (
,)Aguado et al., 1997 ( ,)Avram, 1999 (  
)Raisossadat 2002 (   . 
)Raisossadat 2002 (   Deshayesites oglanlensis 

D. tuarkyricus         
   IUGS      

           
)Hoedemaeker et al. 2003 . (   

 )García-Mondéjar et al. 2009(
Deshayesites weissi Zone :       

   Deshayesites weissi    .  
   Deshayesites weissi 

Deshayesites planus    .   .
(Deshayesites dechyi, D. cf. involutus, D. cf. planus, D.

sp. 2, D. spp., Phylloceras sp., Phyllopachyceras sp. and 
Cymatoceratidae autiloidea ( )3.(   

            
 .

 D. weissi       
    D. planus   

    .       
weissi Schloenbach   
   planus     
       )Reboulet et al.

2009.( 
Deshayesites deshayesi Zone :      

 .   Deshayesites deshayesi    .
  Deshayesites cf. involutus, D. cf.  
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 2-           

Stage

Substage

Standard biozonation (Reboulet et 
al. 2009) 

Proposed 
biozonation Assemblage fauna, Recorded in this study, Recorded by Immel et al., 1997, Recorded in both studies 

B
A

R
R

EM
IA

N

U
pperB

arrem
ian

Im
eritesgiraudi

Pseudocrioceras 
waagenoides 

M
artelitessecuriform

is

Turkm
enicerasm

ulticostatum

Turkmeniceras multicostatum, T. cf. tumidum, Martelites securiformis, M. cf. tinae, M. cf. tenuicostatus, M. sp. 1, Barremites cf. difficilis, 
and Imerites sparcicostatus 

Martelites sarasini  

M
artelitessecuriform

is

Martelites securiformis, M. ratshensis, M. tinae, M. tenuicostatus, M. cf. tinae, M. cf. tenuicostatus, M. sp. 1, M. sp. 2, Paraimerites sp., 
Heteroceras cf. colchicus, Argvethites sp., Toxoceratoides sp. and Barremites cf. difficilis 

Imerites giraudi Heteroceras spp. Heteroceras cf. colchicus, H. sp., Argvethites sp., Imerites favrei, I. sparcicostatus and Hemihoplites sp. 

Gerhardtia sartousiana 
 

Toxancyloceras vandenheckii 

L
.B

arrem
ian

Paraspiticeras percevali 

consobrinoides, D. cf. multicostatus, D. sp. nov., D. spp., 
Eogaudryceras (E.) sp., Aconeceras haugi, Pseudosaynella 
sp., Pedioceras cf. anthulai, Melchiorites aff. melchioris,
Australiceras sp., C. (Cheloniceras) spp. and Cymatoceratidae 

)3.(        
           

 .          
Pedioceras Deshayesites        

      weissi deshayesi  
 .

Dufrenoyia sp. Zone :   total range zone .
   Dufrenoyia sp .   .  

            
           

 )3.(   Eogaudryceras 

(Eotetragonites) sp.     .
 Middle Aptian 

Cheloniceras (Epicheloniceras) subnodosocostatum Zone:
     .   Cheloniceras 

(Epicheloniceras) subnodosocostatum    .
     Cheloniceras (E.) sp. C. (E.) 

waageni, C. (E.) tzankovi, C. (E.) subnodosocostatum and C.

(E.) cf. aphanasievi   )4.(    
           .

Cheloniceras (Epicheloniceras) subnodosocostatum Zone :
          

 )4.()Casey 1961(    
Cheloniceras (E.) martinioides    .Atrops and 

Dutour )Reboulet et al. 2009( 
subnodosocostatum Epicheloniceras 

Epicheloniceras martini   E.

subnodosocostatum   Epicheloniceras gracile 
 .Epicheloniceras martinoides    

 Epicheloniceras martini .
Parahoplites spp. Zone :      . 

 Parahoplites    .  
Parahoplites cf. maximus, Parahoplites cf. campichii,

Parahoplites sp .  .   Colombiceras 

sp . .   Parahoplites melchioris  
Colombiceras tobleri     )4.(

 Upper Aptian 
Acanthohoplites spp. Zone :    .
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Stage

Substage

Standard biozonation 
(Reboulet et al., 2006, 

2009) 

Proposed 

biozonation 
Assemblage fauna Recorded in this study Recorded by Immel et al., 1997 Recorded in both studies

A
PTIA

N

Low
erA

ptian

D
ufrenoyia

furcata

D
ufrenoyia

sp.

Dufrenoyia sp., and Eogaudryceras (Eotetragonites) sp.

D
eshayesites

deshayesi

D
eshayesites

deshayesi

Deshayesites cf. consobrinoides, D. deshayesi, D. cf. involutus, D. luppovi, D. cf. multicostatus, D. cf. planus, D. sp. nov., D. spp., D. sp. 3,

Aconeceras haugi, Australiceras sp., Cheloniceras spp., Eogaudryceras (Eogaudryceras) sp., Melchiorites aff. melchioris, Pedioceras cf. 

anthulai, Pseudosaynella sp., Tonohamites sp., Toxoceratoides sp. and Cymatoceratidae.

D
eshayes

ites

weissi

D
eshayes

ites

weissi

Deshayesites dechyi, D. cf. euglyphus, D. cf. involutus, D. luppovi, D. latilobatus, D. cf. planus, D. weissi, and D. sp. 3, Phylloceras sp., 

Phyllopachyceras sp. and Anahamulina nicortsmindensis 

D
eshayesites

tuarkyricus

D
eshayesites

oglanlensis

Deshayesites dechyi, D. cf. euglyphus, D. luppovi, D. oglanlensis, D. cf. planus, D. cf. weissiformis, D. cf. tuarkyricus, D. sp. 1, D. sp. 2,

Ancyloceras cf. mantelli, Pedioceras sp. and Prodeshayesites (=Deshayesites) tenuicostatus 

4-             

Stage

Substage

Standard biozonation (Reboulet et al., 

2006, 2009) 

Proposed 

biozonation 
Assemblage fauna Recorded in this study Recorded by Immel et al., 1997 Recorded in both studies 

A
PTIA



U
pperA

ptian

H
ypacanthoplites

jacobi

H
ypacanthoplites

uhligi

Hypacanthoplites uhligi, H. cf. anglicus, H. cf. clavatus, H. cf. elegans, H. shepherdi, H. cf. subrectangulatus , H. sp. and 

Acanthohoplites spp.
Acanthohoplites

nolani

Acanthohoplites

spp. Acanthohoplites cf. aschiltaensis, A. cf. bigoureti, A. spp., A. sp. 1 and A. sp. 2 

M
iddle

A
ptian

Parahoplites

m
elchioris

Parahoplitesspp.

Parahoplites sp. ex gr. P. melchioris, P. cf. maximus, P. cf. campichii, Colombiceras sp. and C. (Epicheloniceras) sp. 

Cheloniceras(Epicheloniceras)

m
artini

Cheloniceras(Epicheloniceras)

subnodosocostatum

C. (Epicheloniceras) sp., C. (E.) cf. aphanasievi, C. (E.) subnodosocostatum, C. (E.) waageni and C. (E.) tzankovi,

  Acanthohoplites    . 
 Acanthohoplites cf. aschiltaensis, Acanthohoplites cf. 

bigoureti, Acanthohoplites spp., Acanthohoplites sp. 1 and 

Acanthohoplites sp. 2. )3.(   
            

      .    
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5-          .

Stage

Substage

Standard biozonation (Reboulet et al., 2006, 2009) Proposed biozonation Assemblage fauna Recorded in this study Recorded by Immel et al., 1997 Recorded in both studies 

A
LBIA



Low
erA

lbian

Douvilleiceras mammillatum Douvilleiceras sp. Beudanticeras sp. ex gr. B. newtoni, Uhligella sp., Douvilleiceras aff. mammillatum and D. sp. ex gr. D. monile.

Leymeriella tardefurcata Leymeriella tardefurcata Leymeriella (L.) tardefurcata, L. (eoleymeriella) regularis.

Acanthohoplites nolani     )4.(
Hypacanthoplites uhligi Zone :      .

   Hypacanthoplites uhligi    .
        Hypacanthoplites. cf. 

anglicus, H. cf. clavatus, H. cf. elegans, H. cf. 
subrectangulatus and Acanthohoplites spp ..    

           
       .     

Hypacanthoplites jacobi    )4.(
 Albian 
 Lower Albian 

      Leymeriella (L.) tardefurcata,
L. (N.) regularis, Douvilleiceras aff. mammillatum, D. sp. ex 

gr. monile, Beudanticeras newtoni and Uhligella sp .  
 )Immel et al. 1997 (   . 

         ,
    )  (   .  

    Leymeriella tardefurcata Douvilleiceras 

spp.   .      
        

           
  .   Leymeriella tardefurcata 

             
 .Douvilleiceras spp .      

Douvilleiceras mammillatum  )5.( 
  Leymeriella      
       

  .

  
           

             
    .     

             
      .   12 

           
 . Heteroceras spp . Martelites securiformis 

    , Deshayesites oglanlensis , 

Deshayesites weissi, Deshayesites deshayesi Dufrenoyia sp .
   , Parahoplites spp . Epicheloniceras 

subnodosocostatum    , Acanthohoplites 

spp.Hypacanthoplites uhligi      
Leymeriella tardefurcata Douvilleiceras sp .  

   .         
          

         .

  
             

       .  
         .

          
  UCL    .

:
   .1348:     .   .37:93-
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    285 .
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    .7:73-58.
  ..1381:                  

    30-28 .14-13.
  ..1382:                 

    .409 -401.
  ..1374:           -  .  

     .43-41.
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   .  19     .79-73.
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