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1 McGhee, 1989 
2 Diachronous  
3 Mush Horizone  
4 Cephalopod bed  
5 Hashemi & Playford (1998) 
6 Boncheva et al. (2007) 
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7 Konigshof et al. (2021) 



 ... سردرل کا برش در پسین  دونین هاينهشته CAI اندیس و  ها ریزرخساره نگاري،چینهزیست 

1400 زمستانو  پائیز ، 22، شماره یازدهم پژوهشی زمین شناسی نفت ایران، سال  –نشریه علمی |4

 

 

 

a][b][

 

 



 ، علی بهرامی، حسین وزیري مقدم رامشینی، الهه ستاريمینا 

 1400 زمستانو  پائیز ، 22، شماره یازدهم سال  ران،ینفت ا  یشناس نیزم  یپژوهش –یعلم هینشر |5

 

 

 

SEMSEM

coating

SEMSEM

 

 

 
8 Coating  
9 Scanning Electronic Microscope  
10 Ji and Ziegler (1993) 
11 Spalletta et al. (2017) 
12 Hartenfels (2011) 
13 Dunham (1962) 
14 Embryand Klovan (1971) 
15 Flugle (2010) 



 ... سردرل کا برش در پسین  دونین هاينهشته CAI اندیس و  ها ریزرخساره نگاري،چینهزیست 

1400 زمستانو  پائیز ، 22، شماره یازدهم پژوهشی زمین شناسی نفت ایران، سال  –نشریه علمی |6

 

 

 

m

A 

B 

C

D

E

F

G

H

I

J 

K

L

 



 ، علی بهرامی، حسین وزیري مقدم رامشینی، الهه ستاريمینا 

 1400 زمستانو  پائیز ، 22، شماره یازدهم سال  ران،ینفت ا  یشناس نیزم  یپژوهش –یعلم هینشر |7

 

 

 

 A

 B D F 

 H  l 

KL 

 

Icriodus symmetricus, Icriodus alternathus helmsi, Icriodus alternathus alternathus, Icriodus 

cornutus,  Polygnathus tenellus, Polygnathus aequalis, Polygnathus praepolitus, 

Polygnathus webbi, Polygnathus politus, Polygnathus alatus, Polygnathus brevilaminus, 

Polygnathus aspelundi, Polygnathus krestovnikovi, Polygnathus semicostatus, Polygnathus 

nodocostatus nodocostatus, Polygnathus triphyllatus, Polygnathus padovanii, Polygnathus 



 ... سردرل کا برش در پسین  دونین هاينهشته CAI اندیس و  ها ریزرخساره نگاري،چینهزیست 

1400 زمستانو  پائیز ، 22، شماره یازدهم پژوهشی زمین شناسی نفت ایران، سال  –نشریه علمی |8

 

 

 

hassi, Pseudopolygnathus multistriatus, Pseudopolygnathus cf. primus, Bispathodus 

spinulicostatus, Bispathodus stabilis vulgaris, Ancyrodella lobata, Ancyrognathus 

triangularis, Palmatolepis subperlobata, Palmatolepis minuta minuta, Palmatolepis simpla. 

IcriodusPolygnathusBispathodus

AncyrodellaPalmatolepis 

older than lower rhenana Zone

Lower rhenana Zone

AF

Polygnathus 

tenellus Ji & Ziegler, 1993RC1

Lower rhenana – Lower triangularis Lower rhenana

Polygnathus aequalisRC7

transitans Lower rhenana

Icriodus symmetricusPolygnathus praepolitus

Upper rhenana Zone

FG

Icriodus 

alternatus alternatus Branson & Mehl, 1934a

Upper rhenana – Uppermost crepida Icriodus alternatus helmsi 

Sandberg & Dreesen, 1984Upper rhenana – 



 ، علی بهرامی، حسین وزیري مقدم رامشینی، الهه ستاريمینا 

 1400 زمستانو  پائیز ، 22، شماره یازدهم سال  ران،ینفت ا  یشناس نیزم  یپژوهش –یعلم هینشر |9

 

 

 

Middle crepida Ancyrodella lobata 

Branson & Mehle, 1934RC9

Early hassi Zone Late rhenana Zone

linguiformis Zone

G

Ancyrodella lobata

RC9Polygnathus webbi Stauffer, 1938

Polygnathus politus Ovnatanova, 1969Polygnathus alatus Huddle, 1934 RC10

linguiformis

Polygnathus krestovnikoviPolygnathus aspelundi

Icriodus alternatus alternatusIcriodud alternatus helmsi

 :

Palmatolepis triangularis

P. aequalis, P. evidens, P. krestovnikovi, P. webbi, P. procerus, P. politus, P. planarius, P. 

ashourii, P. imparilis, Pal. gigas gigas, Pal. hassi, I. alternatus  alternatus,

Palmatolepis tenuipunctata, 

Palmatolepis crepida, Pal. triangularis P. tenellus P. brevilaminus P. tichonovitchi, I. 

alternatus alternates, I. alternatus mawsonae

Lower to Middle triangularis zones

subperlobata

Palmatolepis subperlobata Branson & Mehl, 1934RC11



 ... سردرل کا برش در پسین  دونین هاينهشته CAI اندیس و  ها ریزرخساره نگاري،چینهزیست 

1400 زمستانو  پائیز، 22، شماره یازدهمپژوهشی زمین شناسی نفت ایران، سال  –نشریه علمی |10

 

 

 

 Lower  – triangularisLower 

marginifera Pa. 

subperlobata – Pa. marg. Marginifera

Palmatolepis minuta minuta Branson & Mehl, 1934a

Upper triangularis to Lower crepida zones

H

Palmatolepis minuta minuta Branson & Mehl, 1934a

RC13Upper 

triangularis – Upper trachyteraIcriodus 

alternatus helmsi Sandberg & Dreesen, 1984RC14

Icriodus alternatus alternatus Polygnathus brevilaminus

Middle to Uppermost crepida zones 

HIIcriodus

alternatus helmsi Sandberg & Dreesen, 1984RC14

Upper rhenana – Middle crepida

Icriodus alternatus alternatus Branson & Mehl, 1934aRC15

Upper rhenana – Uppermost crepida 

Polygnathus semicostatusIcriodus cornutus

Palmatolepis minuta minuta

Lower rhomboidea to Uppermost trachytera zones 

IJK

Icriodus cornutus Sannemann, 1955bPalmatolepis minuta minuta 

 
16 Ji (1989) 
17 Klapper (2007) 

 



 ، علی بهرامی، حسین وزیري مقدم رامشینی، الهه ستاريمینا 

 1400 زمستانو  پائیز، 22، شماره یازدهمسال  ران،ینفت ا یشناس  نیزم یپژوهش –یعلم هینشر |11

 

 

 

Branson & Mehl, 1934aRC20almatolepis minuta minuta Branson 

& Mehl, 1934a Upper triangularis – Upper 

trachyteraIcriodus cornutus Sannemann, 1955b 

Middle triangularis– ?Upper trachytera 

Polygnathus padovanii Perri & Spalletta, 1990

Polygnathus triphyllatus Helms, 1961

postera Zone 

K

L

 Polygnathus semicostatus Branson & Mehl, 1934aPolygnathus nodocostatus 

nodocostus Branson & Mehl, 1934aBispathodus stabilis vulgaris (Dzik, 2006) [M1]

RC21RC22

Lower expansa Zone 

L

Polygnathus hassi Helms, 1961RC23

Lower expansa – Middle expansa

Bispathodus spinulicostatus (Branson, 1934)

Bispathodus stabilis vulgaris (Dzik, 

Pseudopolygnathus cf. primus Branson & Mehl, 1934

1947Mehl & Thomas,  Pseudopolygnathus multistriatus 

Middle to Upper expansa Zone 

L

Bispathodus spinulicostatus (Branson, 1934)RC25

Middle expansa

Polygnathus semicostatus Branson & Mehl, 1934a



 ... سردرل کا برش در پسین  دونین هاينهشته CAI اندیس و  ها ریزرخساره نگاري،چینهزیست 

1400 زمستانو  پائیز، 22، شماره یازدهمپژوهشی زمین شناسی نفت ایران، سال  –نشریه علمی |12

 

 

 

Ji & Ziegler, 1993Middle crepida – 

Upper expansa

older than Lower rhenana, Lower rhenana, Upper rhenana, linguiformis

Lower to Middle triangularis, Upper triangularis to Lower crepida, Middle 

to Uppermost crepida, Lower rhomboidea to Upper trachytera, Postera, Lower expansa, 

Middle to Upper expansa

.



 ، علی بهرامی، حسین وزیري مقدم رامشینی، الهه ستاريمینا 

 1400 زمستانو  پائیز، 22، شماره یازدهمسال  ران،ینفت ا یشناس  نیزم یپژوهش –یعلم هینشر |13

 

 

 

 

Plate 1: Figs. 1-4- Polygnathus nodocostatus nodocostatus 

Branson & Mehl, 1934; 1-Upper view of IUMC 400, sample 

RC19; 2- Upper view of IUMC 401, sample RC20;3- Upper 

view of IUMC 402, sample RC21;4- Upper view of IUMC 403, 

sample RC22. Figs. 5, 16, 21- Polygnathus brevilaminus Branson 

& Mehl, 1934; Upper view of IUMC 404, sample RC9. Fig. 6- 

Polignathus tenellus Ji & Ziegler, 1993; Upper Lateral view 

of IUMC 405, sample RC2. Figs. 7-9- Polygnathus 

semicostatus Branson & Mehl, 1934; 7-Upper view of IUMC 

hassi Helms, 1961; Upper Lateral view of IUMC 409, sample 

Ovnatanova,  nikoviolygnathus krestovP -11. Fig. 23RC

Polygnathus politus Ovanatanova, 1969; Upper view of IUMC 

Upper  ;1996Alekseev, Barskove and Reimers, Kononove, 

view of IUMC 412, sample RC7. Fig. 14-Polygnathus alatus 

Huddle, 1934; Upper view of IUMC 413, sample RC8. Figs. 

Upper view of IUMC 414, sample RC9, 18-Upper view of IUMC 415, sample RC10. Figs. 17, 22, 23- Polygnathus 

padovanii Perri & Spaletta 1990; 17-Upper view of IUMC 416, sample RC17; 22-Upper view of IUMC 417, sample 

RC17; 23-Upper view of IUMC 418, sample RC17. Fig. 19-Polygnathus sp. A Upper view of IUMC 418, sample 

RC9. Fig. 20- Polygnathus aequalis Klapper & Lane, 1985; Upper view of IUMC 419, sample RC7.  

 
 

Plate 2: Figs. 1, 2- Polygnathus webbi Stauffer, 1934; Upper 

view of IUMC 420, sample RC6; Upper view of IUMC 421, 

sample RC10. Fig. 3- Polygnathus sp. B; Upper view of IUMC 

Upper view of IUMC 423, sample RC17. Fig. 5- Polygnathus 

padovanii Perri & Spaletta 1990; Upper view of IUMC 424, 

sample RC17. Fig. 6- Polygnathus politus Ovanatanova, 1969; 

Upper view of IUMC 425, sample RC10. Fig. 7- Palmatolepis 

subperlobata Branson and Mehl, 1934 Morphotype 1; Upper 

Palmatolepis  -8Fig.  .11, sample RC426view of IUMC 

, 427Upper view of IUMC  ;1990Ziegler and Sadberg,  simpla

sample RC9. Figs. 9-19- Palmatolepis minuta minuta Branson & 

Mehl, 1934; 9-Upper view of IUMC 428, sample RC13; 10-

Upper view of IUMC 429, sample RC14;11-Upper view of 

IUMC  430, sample RC16; 12-Upper view of IUMC 431, sample 

RC20; 13-Upper view of IUMC 432, sample RC13; 14-Upper 

view of IUMC 433, sample RC16; 15-Upper view of IUMC 434, 

sample RC16; 16-Upper view of IUMC 435, sample RC20; 17-

Upper view of IUMC 436, sample RC20; 18-Upper view of 

IUMC 436, sample RC13; 19-Upper view of IUMC 436, sample 

RC14. Fig 20- Bispathodus spinulicostatus (Branson, 1934) 

Morphotyp 1;Upper view of IUMC 437, sample RC25. 
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Plate 3: Figs. 1, 4- Icriodus alternatus helmsi Sandberg & 

Dreesen, 1984; 1-Upper view of IUMC 439, sample RC12; 4-

Upper view of IUMC 442, sample RC13. Figs. 2, 3, 5, 6- 

Icriodus alternatus alternatus Branson & Mehl, 1934; Upper 

view of IUMC 443, sample RC12; Upper view of IUMC 440, 

sample RC16; Upper view of IUMC 444, sample RC13; 

Upper view of IUMC 440, sample RC9. Fig. 7- Icriodus 

symmetricus Branson & Mehl, 1934; Upper view of IUMC 

Mehl, 1934; Upper view of IUMC 447, sample RC9; Upper 

view of IUMC 448, sample RC10; Upper view of IUMC 449, 

sample RC10. Figs 11-13- Ancyrognathus triangularis 

Youngquist, 1945; Upper view of IUMC 450, sample RC9; 

Upper view of IUMC 451, sample RC10; Upper view of 

Bispathodus stabilis  -14. Fig. 10, sample RC452IUMC 

. 23, sample RC453; Upper view of IUMC 0620Dzik  vulgaris

Fig. 15- Icriodus cornutus Sannemann, 1955; Upper view of 

IUMC 454, sample RC20. Fig. 16- Bispathodus sp; Upper 

view of IUMC 455, sample RC25. Fig. 17- Bispathodus stabilis 

vulgaris Dzik 2006; Upper view of IUMC 456, sample RC24. 

Mehl &  Pseudopolygnathus multistriatus -20-18Figs. 

; Upper view of IUMC 23, sample RC458; Upper view of IUMC 23, sample RC457Upper view of IUMC 1947Thomas, 

RC23.           
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older than lower rhenana Zone - Lower rhenana Zone - Upper rhenana Zone, linguiformis Zone - Lower to 

Middle triangularis zones - Upper triangularis to Lower crepida zones - Middle to Uppermost crepida - Lower 

rhomboidea to Uppermost trachytera - postera Zone - Lower expansa Zone - Middle to Upper expansa Zone. 
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Abstract 

Kale-Sardar section is located at the vicinity of Niaz village, 15 kilometers east of Tabas 

town. This section consists of 80 m thick and from Late Devonian deposits as known as 

Shishtu formation that upper part of this section has cut by a fault by Frasnian’s deposits. The 

entire studied thickness is subdivided into 12 lithostratigraphic units and in order to study of 

26 samples systematically were collected, 105 conodont elements, 27 species and subspecies 

belonging to 7 genera were recognized, that due to these revealed conodont elements, Shishtu 

formation’s age in the studied section spans from Eifelian to late Frasnian. The Frasnian-

Famennian bio event in studied section is located between two intervals linguiformis Zone 

and Lower to Middle triangularis zones, which is located at the top of the dark Frasnian 

shales and at the base of the thin limestones of the Famennian layer. The microfacies 

determined in studied section according to study of 62 thin section are subdivided into 

siliciclastic-carbonate and carbonate facies, which were deposited from the shore to the deep 

part of the marine environment. Gradual changes in facies within stratigraphical sequence, 

sedimentological hiatus due to sudden change in sedimentary environment’s slope, absence 

of reef facies (related to Wilson’s 5th facies zone) and presence of discontinuous bioclastic 

barrier (existence of semi-enclosed lagoon), convey that studied sediments were deposited in 

a homoclinal carbonate ramp. 

Keyword: Conodonts, Kale-Sardar section, Shishtu Formation, Late Devonian, Frasnian-

Famennian boundary. 
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