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Abstract

The study area is located between 60° 30 [to 60°45 [IN-S and 34 °15 [to 34°
30 LE —W in northeastern town of Sangan and 40 km southeatst of Khaf city,
Khorasan Razavi. It is part of central string in Taybad and Late Eocene to Oligocene
IN age and it is part of Central Iran. It IS @ hornbelande biotie granit with different

textures. Based on Streekeisen it Consists of two main units, hornblende biotite monzogranite and

hornblende biotite synogranit and two smaller units, granite porphyri and microgranit (as dykes).
Mineralogy and petrographic studies shows that the major textures in these rocks are hypidiomorph

granular, porphyritic, granophyric and perthitic. The main minerals are orthoclase (perthitic),
plagioclas , brown biotite and green hornblene. Accessory minerals are zircon, apatite and magnetite.

Secondary minerals are iron oxides and hydroxides and kaolin. Plagioc lase changes from the center
towards the periphery by sericite and also have Zoning. Orthoclase IS altered t0 Clay and kaolin.
Based on field and smicroscopic studies the magmatic enclaves are felsic microgranular. They are
small In size, maximum size 30 cm indiameter . They are oval shaped With sharp boundaries set by
their host rocks. The groundmass mineralogy is the same as phenocrysts. These rocks
are high-potassium, calc-alkaline and metaluminous to peraluminous. The spider diagram shows
an increase in incompatible elements such as K, Th, Rb, La and negative anomalies for elements Ti,
Nb, Sr, Ba which shows the melt material orginated from the Crustal materials. Microprobe Analyses
results shows that Amphibole minerals are of calcic type and they change from iron-bearing
to magnesium-beal’ing hornblende and to actinolite, indicating a relatively high oxygen fugacities
crystallization. Based on Al value in hornblende the pressure in this granitoids is about 2.71to 2.91
kilobars and temperature changes from 723° to 728 °. The pressure - depth of granitoid rocks in the
study area is determined approximately t0 e 10 to 20 kilometers deep. The tectenomagmatic
diagram shows that , amphibole composition is related to amphibole subduction zones (S-Amph).
Biotite composition in ASPE diagram with Al>1.742, >0.248 Fe/(Fe+Mg) is located in
the range of biotite composition towards the Annite. Based on the amounts of TiO,, MgO, FeO and
MnO oxides this biotite seems to be formed from a primary magma. The biotite magmatic i
studied granitoids are in the range of C (calc-alkaline) indicating orogeny related to subduction
zone of | type granite. Plagioclase composition Changes between ANiz0o 10 ANg7 74 and
Absys;10  Abg, 1, from Andesine to Oligoclase. Based on 10000*Ga / Al versus major
elements and trace elements for I, S and A granite, also according to Chappelle
& White diagram, and Na,O vs K,O diagram the granitoid rocks are also I-type, Syn-
Collision and Post-Orogenic. Studied sample position on the Nb vs Y diagrams shows the
tectonic setting as VAG. Also based on Y-Z and Zr / Al,O3 - TiO, / AlL,O5 seperating
the two main arc related granitoids, partial melting of andesite and andesite
basaltic calc-alkaline are appropriate Source for potassium granit.
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S W (Villaseca etal., 1998) qoogl ool cyns jolate as b 9515 s loges (VO-F S
0 ..o (Harker,1909) SiO2  Llie ;5 ol yolic jloolitnl b lSle &Ygo0 Ky, Crumend Jloges (V5= F ISS
7......(Harker,1909) MgO  Lilis ;o Lol jolic jloolarnl L oledle &Y g5 Gig, s Hloges (VV-F S
R e (Harker,1909) SiO2 Julio o o8 polic jloolatnl b oleSle &V g wig) crns Jloges (VA-F S
V220 SiO2  lis o alauly yolie ol pess loges (VA-F JS3
LI U (Sun & McDonough, 1989) agl aiieS b s ool Hluid a0 SeSie loges (Y- F JSo
L1 U (Thompson, 1982) _u,0sS sla Cojgiite s G 00l Hlowid 4 55uSGe jloges (Y)-F JSo
LI SO (pearce, 1983) MORB 4 s oo jlouin a0 59Sie jloges (YY-F JSo
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LI gE— (Coltorti,2007) asllas 5,50 slaSins ;0 39290 slo Jgiol LS logigST jlogas (YV-F JSi
VY B (Speer, 1984)  axlllas 5,90 slo Sows slalKe ooloosds oS 5 (YA-F S
VAN s (Nachit et, at 2005) s e 40 glgl (sai0s, (YA-F IS
VYA ... Nachit & Razafimahefa (1986) cosge obowds oS5 ololp (oleSlo (g cyns (Yo-F IS
LA P Abdel-Rahman (1994) ¢ g0 abaowd oS 5 (wlalp oleSle (g pw pwns (o g I T-F S
L anlllas 3550 dilaio sla M9 S 5 logas (YY-F S
VY Yo (Krolletal., 1993) jLvals slagls oo Jobs slos s sl AN-AD-OT Jloges (YY-F S
LI OSSOSO DS 550 50 39390 KO plyy j0 AN &l s Jloges (YF-F IS

P390 96590900 1 py Juad

VYA ...... (Whalen et al. 1987) Lol ,olic 43 cons 10000*GA/Al ol o sl 5 iS5 g (V-0 IS5

Ve (Whalenetal,,1987) s> 5 olwS 45 caws 10000*Ga/Al Ll ls cosl 37 S5 loges (V-0 IS

L1 P VOO SSSSSSSSOOOOY Chappelle & White (1983) L cuil 5 s jloges (Y-0 S
YYY ( Chappell & White , 2001) S 51 sla el § SSa5 sl KO bolio ;0 Na2O loges (F-0 IS
VXY et Takahishiet al., 1980 S, I g5 slo ol 5 imlas Jloges (-0 S

(1982) .5 5 Kleins slaslyriog SOz flas ,0 ZN loges v« SI02 lie ,0 ZF jlsgesecdd] (520 S
1120 90O (1990) ., 5en 3 Newberry

\¥a .. (Maniar and Piccoli, 1989)  _Ldl jolie &l s sl jloges 1o laadgnsl 37 Soigss ples (V-0 S
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LI 0 OO TST (Barbaring,1999) lausgis 15 Lice Jloges (-0 S
s Pearce . oleeS yolie 3l soliiul b baagdgisl 8§  SeiSs sl Lase ples loges e « () <=0 JS
15 1 SO0 OOP OO0 OO OO OO OSSPSR (1984) .1 \Son

L 1 OO0 OOO OO OT OO OO OO PO OO PSP O TP OO P T PPTOTOORON Muller & Groves(1996)

Patino — Douce sl ,loges Lol polic 5l oolinwl b anlllas 3550 (slo diges Licie K i G (V-0 S

L300SO (Y- V) ol %08 gMarcello 51 .l (1999)
Jaloer Cow b

Pl 9% 1 pgw b

Y N OAAA 9l g ol Dledlbl wlalp ) cody alisee glgl Slasie (V=Y Jgox
2 S Ll (ool Koo Sloolazs ] g conle 1 lagISHl calisea glgl (Y=Y Jgo

ongiy 1 el Juad

el 1 AWE) ey 5 sos 9 (XRF) g, 4y bl ol 50T s (V-F Jooz

Y ettt eeene ettt ettt ettt b bttt b bttt ebete At s e b et e A e et et ebebeas bbb ete e st et etese st etetsan s etens asJlao &)3A aglaio GLQd..’jA.»
Y bbb axdlao é)ﬁ.o aslaio 6[@4.)9.0..’ LSLQ Ls;lf P)j" ML’?:A (Y —fJB»

590 dibhie sladiges ke 3 (PPM) s 5ot s (XRF) g, 40 03 jolie 5Tl (Y- F Jgu

VY e anlllas
L S Uil lozsle Jgo b drlone 5 g e Sale 50UT s (F-F Jsor
L Jseial sl SIS o Lid gl (O-F g
T anllas 350 Sl Jpmbal sl IS oomilos gl (5-F Jgor

18



N Y e l» Cadgw LSJLQ_A}LMJ Jy’).e 4....»l:>m5 g.’j).oj)im ).JL:T cJLu (v—ij..\}

\Y\ ............................................................. LQ)W}:))L’ LS"L“‘}L‘“ J}A)B ML?M 9 u”;”i,u }JL’" GJL..’ (A—\CJB»

P39 9 55l9 00 1 iy Juad

VYO o (Chappell, 1983; Clarke , 1992 ; Whalen,1985) ;5 wluly leosgus! 5 gonaids (V-0 Jgo
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