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Petrology and contact metamorphism of Salafchegan quartz
diorite intrusion
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Abstract
The circular Salafchegan quartz diorite intrusion (Aleh Mountain) has intruded into the sandy limestone and
sandstone of the Upper Red Formation of Upper Miocene age. It is a concordant pluton and has slightly meta-
morphosed country rocks. This body is composed of quartz diorite and could be divided into a layered structures
outer part and a massively outcropped central part. These rocks show geochemical calc-alkaline affinity. They
could be classified as meta-aluminous, similar to I type granitoids. These rocks are enriched in LILE (Large Ion
Lithophile Elements) and LREE (Light Rare Earth Elements) but depleted in HREE (High Rare Earth
Elements). In addition, they show negative anomalies of Nb and Ti, with a high Al content. Based on petrographic
studies and geochemical analysis, it could be suggested that the parent magma of these rocks was related to a sub-
duction zone and has emplaced in a magmatic arc. The contact aureole of the intrusion is indicated by the exis-
tence of minerals such as garnet, epidote, wollastonite and scapolite. The mineral assemblage in the contact aure-
ole is demonstrated that albite-epidote-hornfels facies grade of metamorphism took place to  the hornblende
hornfels facies.
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
















































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


























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
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
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















)EER(
)9891 hguonoDcM & nuS(


)9891 hguonoDcM & nuS(


)4891 .la te ecraeP(

)GAV(


)9891 ilocciP & rainaM (







)9791 relkniW(













































Y,bY,bN

)EERL(

)EERH(iT-bN










ipE


raG



oWipEzQ

siP|


acSlaC




























Best, M. G. & Christiansen, E. H., 2001, "Igneous
Petrology", Black Well Science, Inc. 458 p.

Brewer, T. S., Daly, J. S. & Ahal, K., 1998, "Contrasting
magmatic areas in the Palaeoproterozoic of the south-
western Baltic Shield", Precambrian Research, Vol. 92:
297-317.

Bogoch, R., Avigad, D. & Weissbrod, T., 2002,
"Geochemistry of the quartz diorite-granite association,
Roded area, southern Israel", Journal of African Earth
Sciences, Vol. 35: 51-60.

De la Roche, H., Leterrier, J., Grande, P. & Marshal, M.,
1980, "A classification of volcanic and plutonic rocks using
R1?R2 diagram and major elements analysis, its and current
nomenclature", Chemical Geology, Vol. 29: 183 - 210

Ewart, A., 1982, "The mineralogy and petrology of
Tertiary-recent orogenic volcanic rocks with special refer-
ence to the andesite-basalt compositional range", in: Thorpe,
R.S. (Ed.), "Andesite: Orogenic Andesite and Related
Rocks", John Wiley and Sons, New York, 25-87.

Gioncada, A., Mazzuoli, R., Bisson, M. & Pareschi, M.
T., 2003, "Petrology of volcanic products younger than 42
Ka on the Lipari-Volcano complex (Aeolian Islands, Italy):
an example of volcanism controlled by tectonics", J.
Volcanol. Geotherm. Res., Vol. 122: 191-220.

Kampunzu, A. B., Tombale, A. R., Zhai, M., Bagai, Z.,
Majaule, T. & Modisi, M. P., 2003, "Major and trace ele-
ment geochemistry of plutonic rocks from Francistown,
NE Botswana: evidence for a Neoarchaean continental
active margin in the Zimbabwe canton", Lithos, Vol. 71
(2): 431-460.

Machado, A., Lima, E. F., Chemale, F. Jr., Morata D.,
Oteiza, O., Almeida, D. P .M., Figueiredo, A. M. G.,
Alexandre, F. M. & Urrutia, J. L., 2005, "Geochemistry
constraints of Mesozoic-Cenozoic calc-alkaline magma-
tism in the South Shetland arc, Antarctica", Journal of
South American Earth Sciences, Vol. 18: 407-425.

MacDonald, R., Hawakesworth, C. J. & Heath, E.,
2000, "The Lesser Antilles volcanic chain: a study of arc
magmatism", Earth Science Reviews, Vol. 49: 1-76.

Maniar, P. D. & Piccoli, M., 1989, "Tectonic discrimina-
tion of granitoids", Geological Society of 
American Bulletin, Vol. 101: 635 - 642

Nogole Sadate, M. A. A., 1978, "Les zones de decroche-
ments et les virgations structurales en Iran. Consequences
des resultats de l'analyse struturale de la region de Qom",
Thesis univ. scientifique et edicale de Grenoble; 201p.

Parada, M. A., Nystrom, J. O. & Levi, B., 1999,
"Multiple sources for the Coastal Batholith of central Chile
(31-34 S): geochemical and Sr-Nd isotopic evidence and
tectonic implication", Lithos, Vol. 46: 505-521.

Pearce, J. A., Harris, N. B. W. & Tindle, A. G., 1984,
"Trace element discrimination diagrams for the tectonic
interpretation of grantitic rocks", Journal of Petrology, Vol.
25: 956 - 983.

Poma, S., Quenardelle, S., Litvak, V., Maisonnave, E.
B. & Koukharsky, M., 2004, "The Sierra de Macon,
Plutonic expression of the Ordovician magmatic arc, Salta
Province Argentina", Journal of South American Earth
Sciences, Vol. 16: 587-597.

Rollinson, H. R., 1993, "Using geochemical data: evolu-
tion, presentation, interpretation", Longman Scientific and
Technical, 252 p.

Shaw, A., Downes, H. & Thirwall, M. F., 1993, "The
quartz-diorites of Limousin: elemental and isotopic evi-
dence for Devono-Carboniferous subduction in the
Hercynian belt of the French Massif Central", Chemical
Geology, Vol. 107: 1-18.

Shelly, D., 1993, "Igneous and metamorphic rocks under
the microscope", Chapman and Hall, 630 p.

Sun, S. S. & McDonough, W. F., 1989, "Chemical and
isotopic systematics of oceanic basalts: implications for
mantle composition and processes", In: Saunders, A.D.,
Norrey, M.J. (Eds.),"Magmatism in the Ocean Basins",
Geol. Soc. London, Spec. Publ., Vol. 42: 313-345.

Wilson, M., 1989, "Igneous petrogenetic", Chapman &
Hall, 466 p.

Winkler, H. G. F., 1979, "Petrogenesis of metamorphic
rocks", Springer Verlag, New York, Inc. 384 p.


