
 4.3 4.1

4.1 Polygnathus semicostatus Pelekysgnathus sp., Icriodus costatus

4.3 Spathognathodus crassidentathus Polygnathus spicatus, Clydagnathus gilwernensis, Polygnathus thomassi

Lower-Middle costatus zone

Siphonodella presulcata Siphonodella presulcata zone
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Icriodus 4.1

Pelekisgnathus



 Polygnathus communis communis,

Pelekisgnathus sp.  Icriodus costatus, Po. semicostatus

 Lower-middle)

(costatus zone

4.3

Bispathodus aculeatus anteposicornis, Bis. aculeatus plumulus, Bis. 

cf. costatus, Bis. stabilis, Bis. spinulicostatus Bis. spp., Branmehla sp., 

Clydagnathus gilwernensis, Cly. cavusformis, Euprioniodina alternata , 

Ozarkodina sp. eoprioniodus con uence, polygnathus inornathus, po. 

communis carinus, Po. communis communis, Po. spicatus Po. thomasi , 

Polygnathus sp., Spathognathodus crassidentatus , Spathognathodus spp.  

Po. spicatus , Po. thomasi

eop. con uence sulcata zone Spa. crassidentatus

Cly. gilwernensis Eup. alternata

Bis. cf. costatus

sulcata zone

duplicata zone

11 9.5

 ,Apatognathus varians, Bispathodus aculeatus plumulus

 Bis. stabilis, Bispathodus spp., Clydagnathus cavusformis Clydagnathus sp.,

 Hibbardella micra, Hindeodus cristulus , Ozarkodina macra , polygnathus

communis communis, Po. inornatus, Po. thomasi,  Polygnathus spp.,  

Pseudopolygnathus dentilineatus,  Spathognathodus caningensis.

early duplicata zone Ps. dentilineatus

Bis. aculeatus plumulus isostaticha-u. crenulata

upper duplicata zone (costatus zone)

duplicata zone

sandbergi-L.crenulata zone

20.1 18.1,17.1

Angulodus sp., Bispathodus stabilis, Clydagnathus cavusformis, Hibbardella 

micra, eoprioniodus con uence, eoprioniodus sp., Ozarkodina sp., 

Polygnathus inornatus, Po. communis communis, Po. lacinatus, Po. 

parapetus, Po. sp. (A) , Po. spp. 

 sandbergi zone Po. parapetus

Po. inornatus Cly. cavusformis typicus zone

L. crenulata zone Po. communis communis

sandbergi-L.crenulata zone

typicus zone

22.1

Gnathodus typicus, Hindeodella subtilis, Hin. sp., Hindeodus cristulus, 

Ozarkodina sp., Polygnathus bischof , Po. inornatus, Polygnathus sp.,  

Spathognathodus  sp. 

 isostaticha-u. crenulata Po. bischof  

typicus zone Po. inornatus anchoralis-latus zone

Gn. typicus

(typicus zone-anchoralis-latus zone)

typicus zone

anchoralis-latus zone

Euprioniodina alternata, Gnathodus pseudosemiglaber, Gn. typicus, 

Hibbardella parva, Hindeodella ibergensis, Hin. subtilis, Hin. sp., 

Mestognathus neddensis, Neoprioniodus sp., Neoprioniodus con uence, 

Ozarkodina macra, Synprioniodina microdentata

anchoralis-latus zone Gn. pseudosemiglaber

Gn. typicus Gn. bilineatus zone

anchoralis-latus zone

anchoralis-latus zone

texanus-A. scalenus zone

Gnathodus pseudosemiglaber, Hindeodella hibbardi, Hin. ibergensis, Hin. 

subtilis, Hin. sp., Ligonodina roundi, Lochriea commotatus,  Mestognathus 

beckmanni,  Mes. neddensis, Synprioniodina microdentata

Gn. pseudosemiglaber

 Lochriea Gn. bilineatus zone anchoralis-latus zone

 Mes. texanus zone commotatus

Gn. bilineatus zone texanus zone beckmanni

 texanus-A.

scalenus zone

Gn. bilineatus zone

Gnathodus bilineatus, Gn. cf. girtyi collinsoni, Gn. girtyi girtyi, Gn. girtyi 

soniae, Lonchodina sp., Ozarkodina sp., Mestognathus cf. beckmanni 

Gn. girtyi Gn. bilineatus

muricatus zone Gn. bilineatus zone

 Gn. bilineatus Mestognathus cf. beckmanni

zone

Gn. bilineatus zone



(sulcata zone)

(bilineatus zone)

(disconformity)





Plate1

Fig.1 - Gnathodus girtyi girtyi (Hass, 1953), Sample 46, X100
Fig.2 - Gnathodus bilineatus (Roundy, 1926), Sample 46, X60
Figs.3,4 - Gnathodus typicus (Cooper, 1939), Samples 22.1,24,25, X140,120
Figs.5,6 - Gnathodus pseudosemiglaber (Thompson&Fellows,1970), Samples 24,32,35, X60
Fig.7 - Pseudopolygnathus dentilineatus (Branson & Mehl, 1934), Sample 5, X50
Figs.8,9 - Polygnathus inornathus (Branson, 1934), Samples 4.3,9,11,20.1,22.1, X80
Figs.10,11 - Polygnathus communis communis (Branson & Mehl, 1934), Samples 4.3,5,11,17.1,20.1, X80
Fig.12 - Polygnathus thomasi (Druce, 1969), Samples 4.3,5, X50
Fig.13 - Polygnathus bischof  (Rhodes; Austin & Druce, 1969), Sample 22.1, X60
Fig.14 - Polygnathus spicathus (E.R.Branson, 1934), Sample 4.3, X70
Fig.15 - Bispathodus cf. costatus (E.R.Branson, 1934), Sample 4.3, X80
Fig.16 - Bispathodus aculeatus plumulus (Rhodes; Austin & Druce, 1969), Samples 4.3,5, X60
Fig.17 - Clydagnathus gilwernensis (Rhodes; Austin & Druce, 1969), Sample 4.3, X50
Fig.18 - Clydagnathus cavusformis (Rhodes; Austin & Druce, 1969), Samples 4.3,5,11,20.1, X50
Fig.19 - Hindeodus cristulus (Youngquist & Miller, 1949), Samples 5,22.1, X60
Figs.20,21 - Mestognathodus neddensis (Rhodes; Austin & Druce, 1969), Samples 24,25,29,33, X100
Figs.22,23 - Bispathodus stabilis (Branson & Mehl, 1934), Samples 4.3,5,17.1, X80
Fig.24 - Spathognathodus crassidentatus (Branson & Mehl, 1934), Sample 4.3, X60
Fig.25 - Spathognathodus canningensis (Nicol & Druce, 1979), Sample 5, X60
Fig.26 - Bispathodus aculeatus anteposicornis (Scott, 1961), Sample 4.3, X60
Fig.27 - Bispathodus spinulicostatus (E.R.Branson, 1934), Samples 4.3,5, X60
Fig.28 - Polygnathus parapetus (Rhodes; Austin & Druce, 1969), Samples 17.1,18, X60
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Abstract

The studied section (Kiyasar)is situated in Central Alborz,75 Km. southeast of Sari. The thickness of Carboniferous sequences (Mobarak Formation) is 385 meter and consists 

of thin-bedded limestone at the base and various thickness of limestone (mostly with medium thickness) with intercalations of shales at the top. Because of lithological similarity 

attributed to Khoshyeilagh Formation. This boundary is located in the interval of samples 4.1(late Devonian) and 4.3(lower Carboniferous) which the distance between them is 

4m.(thin to medium-bedded limestones).The limit of boundary is distinct with extinction of Genera and Species for example Icriodus costatus, Pelekysgnathus sp. and Polygnathus 

semicostatus in the late of Devonian(sample4.1)and appearance of species for example Polygnathus spicatus, Spa. crassidentathus, Po. thomasi and Cly. gilwernensis in early 

Carboniferous (sample4.3). in summery, limestone rocks in alternation with shale of upper Famenian is attributed to lower-middle costatus zone form lower part of Carboniferous 

rocks in the region. The top of Mobarak Formation is overlaid by alternations of sandstone, shales and limestone (in the middle part), belong of Dorud Formation (lower 

distinguished following 7 conodont zones: 1) sulcata zone  2) duplicata zone  3) sandbergi-L. crenulata zone   4) typicus zone  5) anchoralis-latus zone   6) texanus- A. scalenus 

zone 7) Gn. bilineatus
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Abstract

the Upper Triassic– Lower Jurassic formation. The coal-bearing sediments in this area are called Shemshak Formation (Upper Triassic –Lower Jurassic). This 

Formation consists mainly of sandstone, shale, calcareous sandstone, argillite and siltstone. Several coal seams with different thickness are interbeded with these 

sediments. The Shemshak Formation is underlain by the Upper Middle Triassic (thick bedded to massive dolomitic limestone) oolitic limestone (Elika Formation). 

It is also overlain in western section by the Upper Permian cherty limestone (Nesen Formation). The present paper deals with maceral, mineral and geochemical 

composition of these coals. Petrographical studies showed that the main macerals of these coals are vitrinite to semivitrinite, fusinite and exinite. The minerals of 

these coals are mainly clays like argillite, carbonates like calcite and sulphides like pyrite.Seven samples were analyzed from ash of coal seam in the Lavij area. 

The samples were analyzed by XRF and ICP-OES for major and minor elements. The data processing showed K, Si, Al, Ti indicating presence of quartz and clay 

presence of clay minerals. The coal contained in low ash (17%) and low moisture (1.4%) and high volatile matter (32%) as compared to other coals in central Alborz.
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