
Verbeekina verbeeki , Sumatrina annae , Fusulinidae

Afghanella schencki , Yangchienia iniqua , Eoparafusulina shengi
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Orbitoline

.(Taraz, 1974)

Orbitoline

Verbeekina verbeeki, Sumatrina annae, Afghanella schencki, Neoendothyra

reicheli, N.broennimanni, Eoparafusulina shengi, Yangchienia iniqua,

Codonofusiella sp., Chusenella sp.

Guadalupian

Dagmarita

chanakchiensis, Frondina permica, Ichthyolaria nessenensis, Pachyphloia

iranica, Paraglobivalvulina mira, Cryptoseptida anatoliensis, Reichelina

cf. Pulchra, Lasiodiscus tenuis, Agathammina subfusiformis, Hemigordius

ovatus, Codonofusiella sp

Guadalupian Taraz (1974)

(Gnishik) staffella

(Khachik)

Discospirella minima,

D. plana, Frondina permica, Dagmarita chanakchiensis, Pachyphloia

iranica, Paraglobivalvulina mira, Agathammina pusilla, Baisalina pulchra,

Sphaerulina excessa, S. sphaerica, Mizzia velebitana, Hemigordius sp



Araxilevis intermedius(Abich), Orthotetina eusarkos(Abich),

Orthotetina peregrine (Abich)

Dorashamian

Phisonites (Teichert et al.,1973)

Paratirolites

Dorashamian

Mass extinction

Dorashamian

H. parvus Claria bed Vermicular lst

Scythian Isarcicella isarcica Hindeodus typicalis,

Dorashamian

(Shahreza f.)

(Trough)

Dorashamian

(Mass Extinction)

Fusulinidae





Plate 1

Fig.1- Globivalvulina vonderschmiti Reichel (1945), X50, Member 5
of Abadeh Fm.,  Esfeh sec., sample no.81.P.G.318 , Late 

Fig.2- Verbeekina sp., X60, Member 3 of Surmagh Fm., Esfeh sec., 

Fig.3a- Neoendothyra reicheli Reitlinger (1965), X60, Member 2 of 
Surmagh Fm.,  Esfeh sec., sample no.81.P.G.235, Late Permian 
(Late Guadalupian).

Fig.3b- Neoendothyra reicheli Reitlinger (1965), X60, Member 3 of 
Surmagh Fm., Esfeh sec., sample no.81.P.G.277c, Late Permian 

Fig.4- Yangchienia iniqua Lee (1934), X60, Member 3 of Surmagh

Fig.5- Neoendothyra bronnimani Bozorgnia (1973), X70, Member 2 
of surmagh Fm., Esfeh sec., sample no.81.P.G.273, Late Permian 
(Late Guadalupian).

Fig.6- Afghanella schencki Thompson (1946), X20, Member 3 of
 Surmagh Fm., Esfeh sec., sample no.81.P.G.277c, Late Permian 

Fig.7- Pachyphloia pedicula Lange (1925), X50, Member 2 of
 Surmagh Fm., Esfeh sec., sample no.81.P.G.259, Late Permian 
(Late Guadalupian).

Plate 2

Fig.1- Codonofusiella sp., X50, Member 3 of Surmagh Fm., Esfeh 

Fig.2: Hemigordius ovatus Grozdilova (1956), X50, Member 3 of 
Surmagh Fm. Esfeh sec., sample no.81.P.G.280, Late Permian 

Fig.3- Frondina permica Civrieux & Dessauvagie (1965), X100, 
Member 3 of  Surmagh Fm.,Esfeh sec., sample no.81.P.G.281, 

Fig.4- Paraglobivalvulina mira Reitlinger (1965), X30, Member 3 of 
Surmagh Fm., Esfeh sec., sample no.81.P.G.276, Late Permian 

 Fig.5- Dagmarita chanakchiensis Reitlinger (1965), X100, Member 3
of Surmagh Fm.,Esfeh sec., sample no.81.P.G.280, Late Permian 

Fig.6- Pachyphloia iranica Bozorgnia (1973), X75, Member 3 of 
Surmagh Fm., Esfeh  sec., sample no.81.P.G.280, Late Permian 

Fig.7- Agathammina subfusiformis Okimura & Ishii (1981), X50,
Member 3 of Surmagh Fm., Esfeh sec., sample no.81.P.G.278, 

Fig.8- Reichelina cf. pulchra Miklukho-Maklay (1954), X110, 
Member 3 of Surmagh Fm., Esfeh sec., sample no.81.P.G.288, 

Fig.9- Lasiodiscus tenuis Reichel (1945), X75, Member 2 of Surmagh
 Fm., Esfeh sec., sample no.81.P.G.262, Late Permian (Late



Plate 3
Fig.1a,1b- Baisalina pulchra Reitlinger (1965). X40, Member 4 of Abadeh 

Fig.2- Glomospira sp., X60, Member 4 of Abadeh Fm., Esfeh sec., sample

Fig.3-Discospirella plana Okimura & Ishii (1981), X70, Member 5 of Abadeh

Fig.4- Discospirella minima Okimura & Ishii (1981), X70, Member 5 of 

Fig.5- Hemigordius sp., X70, Member 5 of Abadeh Fm., Esfeh sec., 

Fig.6a- Ichtyoloria latilimbata Civrieux & Dessauvagie (1965), X90,
 Member 5 of  Abadeh Fm., Esfeh sec., sample no.81.P.G.325, Late 

 Fig.6b- Ichtyolaria latilimbata Civrieux & Dessavagie (1965), X90,
 Member 4 of  Abadeh Fm., Esfeh sec., sample no.81.P.G.313, Late 

Fig.7- Paraglobivalvulina cf. mira Reitlinger (1965), X40, Member 3 of 
Surmagh Fm., Esfeh sec., sample no.81.P.G.282, Late Permian 

Fig.8a- Pachyphloia iranica Bozorgnia (1973), X60, Member 4 of Abadeh 

Fig.8b- Pachyphloia iranica Bozorgnia (1973), X60, Member 3 of 
Surmagh Fm., Esfeh sec., sample no.81.P.G.282, Late Permian 

Fig 9- Reichelina sp., X40, Member 3 of Surmagh Fm., Esfeh sec., sample 

Fig.10-Ichthyolaria cf. primitiva Civriex & Dessauvagie (1965), X100, Member 5
 of Abadeh Fm., Esfeh sec., sample no.81.P.G.325, Late Permian (Early Djulfian).   

Plate 4

Fig.1- Isarcicella isarcica Huckriede (1958), Early Triassic 

(Griesbachian)

Fig.2-4- Hindeodus parvus Kozur & Pjatakova (1975), Early Triassic

(Griesbachian)

Fig.5- Hindeodus typicalis Sweet (1970), Early Triassic (Griesbachian)                  

Fig.6-11- Clarkina changxingensis Wang & Wang (1981), Late 

Permian (Dorashamian)
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Abstract

The Khanjar Pb– Ag (Zn) deposit is one of the stratabound deposits of Cretaceous age in Central Iran. The ore bodies may be grouped into two main geometric 

(k2b).Three ore bearing facies have been distinguished in the Khanjar area: 1) Siliceous limestone facies; galena, sphalerite and pyrite are the main ore minerals. 

Minor amounts of chalcopyrite are also visible. 2) Mullusca, Echinoderm wackstone facies with galena and sphalerite. 3) Rudist limestone facies with large 

amount of galena. As with other stratabound and stratiform Pb- Zn deposits, the main ore minerals are simple and few in number. In addition, galena, sphalerite 

and pyrite, some tetrahedrite, barite and minor amounts of copper minerals are observed. Pyrite often with framboidal texture and sphalerite with spheroidal 

texture form always part of paragenesis. Fluid inclusion investigations on saddle dolomite located in fractures with galena and sphalerite demonstrated the 

homogenization temperature of 145-230 centigrade and salinity of 17.5-23% NaCl equivalent.Geometry of ore bodies, occurrence of ore horizons in certain 

Khanjar Pb- Ag(Zn) deposit is an MVT deposit.

Key words: Pb– Ag (Zn) deposit, Upper cretaceous carbonate units, Ore facies, MVT,  Khanjar(Reshm), South Damghan
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Abstract

The stratigraphic section of Esfeh is located at 15 km north-east of Shahreza and 65 km south of Esfahan. The aim of this study is to consider the lithostratigraphy, 

biostratigraphy and how to settle the Permian-Triassic boundary, also the geochronology of them. The biostratigraphic study of this section indicates the 

existence of index Fusulinidae with the high quality of other places. for instance:Verbeekina verbeeki , Sumatrina annae , Afghanella schenki , Yangchienia 

iniqua , Eoparafusulina Shengi. In this study the geochronological change of member 3 of the Surmagh Formation with attention to index fossils attributed 

formation propose is necessary. 

Keywords: Esfeh Section, Permian-Triassic Boundary, Member 3 of Surmagh Formation, Shahreza formation.
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