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Plate 1

Fig.1- Globivalvulina vonderschmiti Reichel (1945), X50, Member 5
of Abadeh Fm., Esfeh sec., sample no.81.P.G.318 , Late
Permian (Early Djulfian).
Fig.2- Verbeekina sp., X60, Member 3 of Surmagh Fm., Esfeh sec.,
sample no. 81.P.G.277¢c , Late Permian (Early Djulfian).
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
(Early Djulfian).
Fig.4- Yangchienia iniqua Lee (1934), X60, Member 3 of Surmagh
Fm., Esfehsec.,sampleno.81.P.G.276, Late Permian (Early Djulfian).
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.277¢, Late Permian
(Early Djulfian).

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
sec., sample no. 81.P.G.277c, Late Permian (Early Djulfian).

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

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

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

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

Fig.6- Pachyphloia iranica Bozorgnia (1973), X75, Member 3 of
Surmagh Fm., Esfeh sec., sample n0.81.P.G.280, Late Permian
(Early Djulfian).

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

Fig.8- Reichelina cf. pulchra Miklukho-Maklay (1954), X110,
Member 3 of Surmagh Fm., Esfeh sec., sample n0.81.P.G.288,
Late Permian (Early Djulfian).

Fig.9- Lasiodiscus tenuis Reichel (1945), X75, Member 2 of Surmagh

Fm., Esfeh sec., sample no.81.P.G.262, Late Permian (Late

Djulfian).
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Plate 3
Fig.la,1b- Baisalina pulchra Reitlinger (1965). X40, Member 4 of Abadeh
Fm., Esfehssec., sample no.81.P.G.305, Late Permian (Early Djulfian).
Fig.2- Glomospira sp., X60, Member 4 of Abadeh Fm., Esfeh sec., sample
n0.81.P.G.305, Late Permian (Early Djulfian).
Fig.3- Discospirellaplana Okimura & Ishii (1981), X70, Member 5 of Abadeh
Fm., Esfehsec., sampleno.81.P.G.325, Late Permian (Early Djulfian).
Fig.4- Discospirella minima Okimura & Ishii (1981), X70, Member 5 of
Abadeh Fm., Esfeh sec., sample no.81.P.G.320, Late Permian (Early Djulfian).
Fig.5- Hemigordius sp., X70, Member 5 of Abadeh Fm., Esfeh sec.,
sample n0.81.P.G.325, Late Permian (Early Djulfian).
Fig.6a- Ichtyoloria latilimbata Civrieux & Dessauvagie (1965), X90,
Member 5 of Abadeh Fm., Esfeh sec., sample no.81.P.G.325, Late
Permian(Early Djulfian).
Fig.6b- Ichtyolaria latilimbata Civrieux & Dessavagie (1965), X90,
Member 4 of Abadeh Fm., Esfeh sec., sample no.81.P.G.313, Late
Permian (Early Djulfian).
Fig.7- Paraglobivalvulina cf. mira Reitlinger (1965), X40, Member 3 of
Surmagh Fm., Esfeh sec., sample no.81.P.G.282, Late Permian
(Early Djulfian).
Fig.8a- Pachyphloia iranica Bozorgnia (1973), X60, Member 4 of Abadeh
Fm., Esfeh sec., sample no.81.P.G.315, Late Permian (Early Djulfian).
Fig.8b- Pachyphloia iranica Bozorgnia (1973), X60, Member 3 of
Surmagh Fm., Esfeh sec., sample no.81.P.G.282, Late Permian
(Early Djulfian).
Fig 9- Reichelina sp., X40, Member 3 of Surmagh Fm., Esfeh sec., sample
n0.81.P.G.277¢, Late Permian (Early Djulfian).
Fig.10-Ichthyolariact. primitivaCivriex & Dessauvagie (1965), X100, Member5
ofAbadeh Fm., Esfehsec., sampleno.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)

\\%




(63550 Ul ) Lid s j9ls Jlouis 0wl Ui 43 gwli g5 =00y jJ0 i)

S
J},;;f @L..i&:aj QLAJ‘LAI Lw)c)l.ﬁ Lﬁwb; e QYLS.a A8 gams cabb.T 4:?\.' BENS 2Bt C)L}.ﬂ) w\g.w—“"\/' [ LL;'L-FL:
et YFe (YY ol c;.;l:f KLY CJJa U}.if s.ul.'..ir ) Objle ol yLle! LO‘IL‘ 03 e V—:m-:-nﬂ cb‘f_‘ u’_wl.‘...i'&_.aj—\\"Vf L.CLJ‘JT};ﬁ{

References

Abich, O. w. & Won. H., 1878- Geologische Forschungen in den kaukasischen Landern.Theill, Eine,Bergkalkfauna aus der Araxes-Enge bei
Djoulfa in Armenien:A:Holder,wein.

Arakelian, R. A., 1964- Geologia Armianskoi SSR,V.2,Stratigrafia:Erivan,INST.Geol.Nauk, Akad.Nauk Armianskoi SSR

Asserto, R., 1963- The Paleozoic Formations in central Elburz(Iran)preliminary note: Riv.Ital. Paleont.Stratiger.V.69.N.4,PP.503-543.

Bando, Y., 1979- Upper Permian and Lower Triassic Ammonoids from Abadeh,Central Iran, Mem.fac.Educ.,kagawa Univ., 1[,Vol.29, N.2,
PP. 103.138.

Bozorgnia, F., 1973- Paleozoic Forminiferal Biostratigraphy of Central and East Alborz mountains,N. I. O. C. Geological Labratories,
Publication No4.

Dickins, J. M., 1983- Permian to Triassic changes in life, Mem.Australas Paleontols 1. PP.297-303, Translated by monibi,s.

Fantini Sestini, N. & Glaus, M., 1966- Brachiopods from the upper Permian Nessen Formation (North Iran): Riv. ital. Paleont. Stratiger.
V.72, N.4, P.887-923.

Flugel, H., 1964- Die Entwicklung des vorderasiatischen Palaozoikums:Geotekt.Forsch.,v.18, N.1-2,PP.1-68

Frech, F., 1900b- Isolirte vorkommen von Aquivalenter der Djolfa-Kalke (untere Neodays) in Nordostlichen Persien (Ostlicher Alburs), in,
Ferech, F. and Arthaber, G. von,uber das Palazocium in Hocharmenien und Persien:Beitr.Paleont.Geol.Ost.-Ung.,V.12,N.4, PP.307- 308

Glaus, M., 1964- Trias und oberperm im Zentralen Elburs (Persien):Eclog.geol.Helv.,V.57, N.2, PP.497-508.

Ishii, K., Okimura, Y. & Ichikawa, K., 1985- Notes on Tethys Biogeography with Reference to Middle Permian Fusulinaceans. In; Thethys,
paleogeography and Paleobiogeography From Paleozoic to Mezozoic, Edited by k.Nakazawa and J.M.Dickins,PP.139-155,Tokai Univ.
press, Tokyo, Translated by Monibi,s.

Lys, M., Stampfli, G. & Jenny, J., 1978- Biostratigraphie du carbonifere et du Permian de LElbour oriental (Iran du NE).,note de lab de
paleont de Cuniv.de Geneve,N.10.

Nakazawa, K., 1985- The Permian and Triassic system in:The Tethys Paleogeography and Paleobiogeography from Paleozoic to Mezozoic
Edited by Nakazawa and J.M. Dickinis PP.93-111.Tokai university press.Tokyo.Translated by Monibi,s.

Nakamura, K., Shimizu, D. & Zhuo-ting, L., 1985- Permian paleobigeography of Brachiopids based on the faunal provinces,PP.185-197.
Tokai university press.Tokyo.

Okimura, Y., Ishii, K. & A.Ross, ch., 1985- Biostratigeraphical Significance and Faunal Provinces of Tethyan Late Permian smaller
Foraminifera. PP.115-133. Tokai university Press, Tokyo.

Partoazar, H.,2000- Permian-Triassic boundary Conodonts from Jolfa-Abadeh Belt along N.W. And Centeral Iran.Geological Survey of Iran,P. 25.

Partoazar, H. & Zhu, Z., 1999- The Carboniferous and Permian Fusulinids. Geological Survey of Iran.

Ruzhentsev, V. E. & Sarycheva, T. G., (ed), 1955- Razvitismena morskikh organismov na Rubezhe Paleozoja i mesozoja:Trudy paleont.
Inst., V. 108.

Stepanov, D. L., 1942- Revision of the Permo-Triassic Sequence at Djulfa,Armenia(abs):Geol. Soc. Am.Bull.,V.53, N.12, Pt.2, P.1823.

Sweet, W. & Mei, S., 1999- The Permian Lopingian and Basal Triassic Sequence in Northwest Iran.in:Permophiles by Spinosa, C.,Permian
Research Institute.,Newsletter of the Subcommision on Permian Stratigraphy,N.33,PP.14-18.

Taraz, H., 1974- Geology of the Surmaq-Deh Bid area, Abadeh Region, Central Iran, Geological Survey of Iran, Report N.37.

Teichert, C., Kummel, B. & Sweet, W., 1973- Permian Triassic strata, kuh-e-Ali Bashi, Northwestern Iran, Boll. Mus. Comp. Zool., V.145,
N.8, PP.359-472.

Ueno, K. & Sakagami, S., 1993- Middle Permian foraminifers from ban Nam Suai the sa-at,changwat Loei,Northeast ailand,Paleontological
society of Japan.N.172. PP.278-285



Scientific Quarterly Journal, GEOSCIENCES, Vol 19, No 75,Spring 2010

Ore Facies of Khanjar Pb— Ag (Zn) Carbonate— Hosted Deposit ,Upper
Cretaceous Sequence in Central Iran, South Damghan, Iran
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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
types: 1) Lenses of ore bodies congruent with bedding, 2) Ores as open space filling or with brecciate fabric due to faulting. Both types occur in limestone unit
(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
sedimentary facies, ore textures and structures, depositional environment (Lagoonal), paragenetic sequence of minerals and fluid inclusion data, all suggest that

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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The Study of Permian-Triassic Boundary in Esfeh Section N.E. Shahreza
(Central Iran)

M.R. Partoazar'
! Geological Survey of Iran, Tehran, Iran

Received: 2008 April 12 Accepted: 2008 November 15

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
from Guadalupian to Early Julfian and also the lithoiogical alterations to exist in deposits of the Hambast Formation equivalent to Esfeh section, the Shahreza

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