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Sample SS-2 SS-6 SS-4 SS-9 SS-10 SS-2 SS-3 SS-5 SS-8 SS-15

Wt%

SiO, 76.99 70.69 76.10 75.99 70.10 74.24 75.44 74.55 76.92 72.60
AlLO; 12.29 13.66 12.99 13.17 14.78 13.90 13.51 13.79 13.03 14.11
Fe,0; 2.26 3.92 2.71 2.26 4.44 2.40 1.80 2.22 0.65 2.60

CaO 1.56 2.56 1.51 1.22 2.51 1.64 1.36 1.45 0.38 1.78
MgO 0.14 0.65 0.24 0.14 0.82 0.16 0.11 0.16 0.10 0.20

K,O 2.98 2.94 1.02 1.23 2.94 4.27 4.15 3.94 5.26 4.31
Na,O 2.61 2.30 3.16 3.96 2.40 2.40 2.58 2.63 2.84 2.44
P,0Os 0.07 0.14 0.09 0.08 0.16 <.1 0.11 0.09 0.16 0.09
TiO, 0.14 0.34 0.17 0.14 0.37 0.15 0.10 0.12 - 0.19

SO; <.1 0.55 0.21 <.1 <.1 <.1 <.1 <.1 <.1 <.1
710, <1 <1 <1 <.1 <.1

SrO <.1 <.1 0.06 <.1 <.1

Cl <.1 0.07 <.1 - <.1

MnO - - <1 <1 0.10
L.O.I* 0.69 1.83 1.45 1.50 1.13 0.53 0.62 0.83 0.47 1.43

total 99.71 99.65 99.68 99.69 99.75 99.70 99.78 99.78 99.80 99.76

ppm

Ag 0.10 0.07 0.06 0.06 0.05 <0.1 <0.1 <0.1 <0.1 <0.1
As 3.95 4.01 8.54 18.02 19.91 3.47 2.30 <1 4.04 <1
B 9.82 18.42 17.64 22.26 18.83 7.18 6.00 6.81 2.37 6.36
Ba 552.86  306.71  483.93 199.24  464.30 660.06 67254 911.50 304.78  645.64
Be 2.34 2.03 2.30 2.14 2.44 2.27 2.90 2.54 1.76 2.39
Bi 0.95 1.78 0.80 1.29 0.91 0.67 0.77 <0.5 1.40 1.40
Cd 0.77 0.73 1.14 0.72 1.20 0.06 <0.1 <0.1 <0.1 <0.1
Ce 71.36 39.04 65.69 21.58 61.94 63.13 72.38 77.54 12.95 65.02
Co 1.81 3.92 6.05 1.15 7.09 8.36 9.49 9.33 9.75 9.09
Cr 104.34 97.96 78.16 95.77 78.43 61.81 80.12 88.24 261.61 41.58
Cs 5.24 6.09 13.05 6.85 18.52 5.04 5.10 5.12 4.41 5.04
Cu 5.71 5.96 11.26 7.01 10.29 11.54 12.45 15.24 17.26 10.64
Dy 2.41 2.46 3.15 1.28 4.01 3.43 3.64 4.48 1.27 3.84
Er 2.21 0.74 2.90 1.54 3.26 0.59 0.66 1.22 0.62 1.15
Eu 1.09 0.66 1.07 0.49 0.86 1.13 1.68 1.27 1.06 1.52
Ga 11.51 11.65 13.25 10.85 13.21 20.55 23.99 20.03 19.32 19.40
Ge 1.14 0.97 0.77 1.53 0.15 0.71 1.18 1.31 0.55 0.99
Hf 5.14 4.04 6.80 0.66 8.44 7.80 9.84 5.21 6.37 7.20
Hg <0.05 0.12 <0.05 0.24 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Ho <0.1 1.57 0.98 1.03 1.74 0.73 0.78 0.72 0.92 0.77
La 38.26 18.08 34.37 9.99 32.27 33.85 40.62 48.96 1.83 41.18
Li 58.97 16.10 76.06 16.45 88.32 58.54 59.27 34.49 8.75 58.23
Lu 0.12 0.11 0.19 0.09 0.19 0.19 0.17 0.19 0.06 0.20
Mn 421.13  261.26  557.41 296.41 604.16  405.71  435.51  426.27 59.45 456.40
Mo 1.59 0.94 3.42 2.27 1.33 0.35 0.44 0.69 1.57 1.55




Y Jgus aalsl
Sample SS-2 SS-6 SS-4 SS-9 SS-10 SS-2 SS-3 SS-5 SS-8 SS-15
Wt%

Nb 21.23 20.92 19.13 19.86 20.25 20.69 22.94 27.18 15.97 22.74
Nd 34.20 18.53 29.22 10.91 25.94 24.24 20.38 24.95 2.04 27.51
Ni 2.29 6.46 10.30 2.49 12.78 <0.5 3.09 <0.5 13.41 <0.5
P 148.15 23324  426.25 260.32 432.57 146.73  190.16  149.23 29478 143.46
Pb 6.55 12.25 12.87 14.39 3.78 28.23 35.27 29.59 37.18 23.73
Pr 3.32 2.31 3.84 3.71 4.50 4.05 3.63 3.79 2.58 4.56
Rb 282.05 179.59  285.86 175.28 280.92 167.53 17434  158.89 223.31 192.73
S 114.92 186.61 234.90 81.58 48.22 <1 3991 70.46 35.18 19.00
Sb 0.46 0.76 0.56 0.35 0.49 0.35 0.25 0.22 0.10 0.26
Sc 6.50 4.25 8.65 2.56 9.60 5.60 7.06 8.03 0.82 6.69
Se 0.09 0.13 0.18 0.10 0.18 0.07 0.12 0.12 0.14 0.09
Sm 4.28 3.17 4.02 2.23 4.09 5.88 8.75 10.36 <0.1 8.82
Sn 1.52 1.32 2.10 1.21 2.31 1.66 1.56 1.76 0.47 1.74
Sr 197.53 293.99 182.38  129.65 180.62 189.10 210.66  251.10 38.69 214.84
Ta 1.09 0.47 1.12 0.35 1.02 2.51 2.79 1.67 1.81 1.64
Tb 0.24 0.12 0.40 0.21 0.55 0.81 0.47 0.74 0.96 0.47
Te 0.19 0.18 0.28 0.13 0.33 <0.03 <0.03 <0.03 <0.03 <0.03
Th 3.51 2.71 4.32 2.04 4.39 11.24 13.74 16.18 6.85 12.76
Tl 2.30 2.38 4.38 2.53 3.21 0.71 0.94 0.53 0.58 0.55
Tm 0.12 0.26 0.91 <0.1 0.90 0.18 0.18 0.20 0.05 0.20
Ti 685.47 662.71  1418.94 604.56  1838.07 1120.06 1046.31 1231.09 83.99 1102.36
U 2.01 1.84 2.99 1.64 3.46 1.96 1.58 1.52 <1 1.96

A" 10.53 15.43 42.97 9.55 45.47 12.72 13.27 14.91 6.75 9.43
Y 11.30 12.94 15.08 6.43 22.78 10.07 13.19 23.87 4.23 11.25
Yb 1.16 1.62 2.04 0.96 2.76 0.78 1.09 1.83 0.63 0.77
Zn 37.78 31.21 91.78 18.52 45.86 35.60 33.99 33.23 11.19 35.56
Zr 43.85 41.24 97.48 38.82 128.04 48.73 59.13 54.05 68.71 55.55

[4] 055 oL 5 [¥] 095 i oudiginl 5 SIS oo Slallan 51 Joolo> s Y oo
095 oLl (glo diges 09 duiw glo digas

oy a4 Cend GmeglS aely Glapsdsy | 038 (SIS iR A s Seldd V9l See slapgis
Sl 5l Gose 50 9 i 58] 5 Sadypl Sl Same | TSl (Boe 50 5 i 35,) 5 S sl oS syl S Slewals S g

A 10595 0 (5 56
B OYVIES 5l ogSantn Sads Yol $9.S0 slopssgp o
30 9 2o,y FYAY L ol ke job 4y 9 conl yuiie OYIYY

A 595 5 (6 56
@y e YUF B YD 51 o ol Sdlo slapgisys )
aly sly g ey FYIV Ll 0 She e
A 5eSle jsb 4 g it FUP B YVP I (2 009305
VEIA L ol o1 ol gt axly (gl g 0o o F4/VO L
a3l o 9oy YEIAY b ol s (Sile jsb 4y s FVA L

FEIVY B VIOY 1 ogSanin (sadigidl 5 o095 (25 (i S5l e (S il

A3l (o0 2o, YAFY Ll ke job 4y g piie

s> B L g sl ge 5l Vsl Se Glapsisn o
Slcail 3 0 a5 caul Sig0 50 cnl g S, o0 s IS
AV JS) aibse cod g o081 £45 51 0gS i

axly 33 5 cn il pled (gm0l S axly 5 bapgiisy 5o

(F J55) ablyon 03l B S5SN8 g L9 oS 5

A>lg 40 g oy £ oogas jo il See axly o
e K g0z o0 VY hugle job 4y gl

s

SewlF 0 5 aoye Ve B VY Sld slepgigy o
R RS A R R e

Coigm S Jloge Hlade

axly yo FFAA L YN slTen axly o
3 Sdle slapssgy o 9 YEIFY L YOIV o je090,8
S oo 35 (39 Sy YEIVE B YOINA

Sedd slopguis ;0 9 YOIVA L YY/FA sgu o lacodl 5 50
Ya/00 [ Yo/ Y Sgu> 59

b Coign pudew lade

Caiga)t [FY B2 /V0 058 0 Sl slopauign o

e b 108 0 s Seds Vil S Sie slopssisn o




Y

2 3szye Sleesssy Sl Gl A5 mipe
oly o dV] el pgeye S slecKin
G jlooal Cudgn) ¥ L IV oS [0 )50l
VY 058 3 (Gl g a2y 53 53 sete Cusm

a,fsg S8 Gls Qazfl CuSge) (IYF L

2 Sszse slresdsn gl ;0 AT b e Cudan)
055 i glaclS jo 5 ([V o] cond pousje 2l S sloSs
15 Ol s NV b N eguS

25 e

Mg/(Mg+Fe o) o e d0e

had S5 g Cudgm edgazme )0 Sdle slapsigy 5o
9 Safsm 099 )0 (5095 aly )0 (aysTold
2 ST g 92l )0 g CapsSeld el oo
OB celdgiann chad Sop g Cudgm edgae

(A-FUSE) @6, o0

chd o35y SuTgm edgaze 5 Seld lapsssn o
IR Cebdgpan Gdad 4 Koy lcilS 50 CasSsls
IS8 Sls slapgis  sladiges Latd (Al -F JSB) 935S oo
3l slailis wilg oo a5 W cad lis 1) (s335, g Wylo grezd

IVY] ol glatng 7zl (Sogll b Sogll pae

Ll oS 5

o s T SIS e e 0 Sodle slapsiisy
odgaze 40 55,5 axlg(SA-CA) T
38 il S axly g (SA) T Gle oljesS
3 (CA, P)iosiwgdly 5 JIT SIS sogame

(o -Y U5 005 o

I Gl (23055 o000 ;5 Sl Vil 59 5o (slopsads
)l)§ (P) u.:.gﬂ)a [STRC N o;A.?é.w L_gl.a:wl)f 9 (SA)
(o -FS) 0,5 o

ol gleSle G (e

odgazma )0 (S ymoeilS axly g Sle sbapsdsy
P © QJlSﬂ S 69,05 2liess sl

SlaasgmilS edgamme 3 (g wxly ladigel

055 slalazme s3gazme o Sdd Vil T Ko slapss
055 ks Zoil S sladiges 5 (L £99) (C) JIT SIS (53,95
238 (P) el sl Lo b slonsgnsl 5 ongame o

oolatul b (SgiSS dawme s
locisn oS 5 5l

wlioss Lume j3 a5 (P) aeslly LSl Lace b | 513 alonsy JuSias

S &) s n @l b

Lo cuti a g 00y (oo )8 wilons 25 63,95 2 (0 S5 o
(O JSo) s S g
aed LSl ol Jgame g adsl slo cudsm g4 3 (F JS8) s LSle jsls Joams 5 adsl slo cudsm g5 5 bwign elyl gaies, jloges
(F JSo)

V] Wlosgas pin 1) slatwy sbbSw 51 4>
helon] mlS b 55 g pl 5l edel Caws 4y gl
039 g3l Wiz e o)b Jlies GLlSes
o9S Snios Sl Logas) Sleplis il gaspil,S
S (5285 W9 alexr 5 (050l il S i a2ls L
oyl aoye g wlin S5 bl 5l S assb e
ot W R 5 Cigm G et (S
E5 =P 9 SleS polie Saboe (e (S
BB oS b Lade 5 (SgiSS ol cadgndl S
o958 Lo Sy 53 0550l (gudgil S eg il
B9 HlisR) Slo)b iy nj 4 owgldl atug
298 h Il (S0 Olnl R 4 eSsE (ol
Mgy S Kins 3D g § il gmito] (slaKin
obzes ol Glaadaisl S cnlple ol oud JSias
wsboo I gg 3l Wakins 30 o)) Se 5 uclowl a5
o) atugy slaKin b gl ol Jlws Szal as
G 009050 )0 LT (gladigas 3l (pdny (658 )18 s
il sloogai j3 45 yob les Jg Cal o0t S
SlassS oSl S oS pl ab esls ol
boe SO0 egSuhe wSgdlS s s Lase

Sl aBlige o) 93 9,55 Jol> oS 5,95 b lejen

S 5 Azl 9 Sexy
P© eyat)  Jewdel  Jlold YT g
omeddl GOl 52y pae 5 (g p09l S
b Cad @ Slold (g cailedin o gllasT)
(2o, ¥ 3l 28 bXw ol Jlow eSS 50 35,18
S 9590 axly ( LIS ladS, i uzpe g
ogday el 00g0i dslie BT g4 slocasl 3L 1)
4 Sgpge —¥)lsS Vel S Se slapgdgy o5y
S Xiw pan b g oldSl LS £95 S g oS
U)‘ o..\J)Lw 6‘4....»; 6LofLo Ja.wy 6‘4......;9;
S5 albl ewl Feree ke sl )
NIV g PR ERIVE K SEUOIRIIWIED- 6 SONIP I ER 8L 3
3 sloasSTy o SIS 0929 Ll el 5L S g4
a5 oghion yyal Jb o sl 00y Jlses 5 1) o]
I gg 3l Jloixl & 55 lacasl Ser onijle Sl
JB e Lo asF Lice pYL sla@dl 5l aS oog




¥ WAF Gl g 5k VY o)los 1Y 0590 (60 1)l (wlodiiroy (265 sloaiSl

[3]Abdel-Rahman, A (1994) Nature of biotites
from alkaline, calc-alkaline, and peraluminous
magmas, Journal of Petrology 35: 525-541.

[4] Almeida, M.E., Macambira, M.J.B., Oliveira,
E.C (2007) Geochemistry and Zircon
geochronology of the I-type high-K Calc-
alkaline and S-type granitoid rocks from
southeastern Roraima, Brazil: Orosirian
collisional magmatism evidence (1.97-1.96
Ga) in central portion of Guyana Shield,
Precambrian Research, 155: 69-97.

[5]1Boynton, W.V (1984) Geochemistry of the rare
earth elements: meteorite studies. In:
Henderson, P. (Ed.), Rare Earth Element
Geochemistry. Elsevier, Amsterdam, 63—114.

[6] Chappell, B. W., White, A, J. R (1992) I and S
— type granites in the Lachlan Fold Belt,
Transactions of the Royal Society of Edinburgh
Earth Sciences 83 : 1-26.

[7]Chappell, B W., White, A J, R (1974) Two
contrasting granite types, Pacific Geology 8:
173-174.

[8]Deer, W.A., Howie, R.A., Zussman, J (1991)
An introduction to the Rock - forming
minerals, Longman, London, 528 p.

[9]Esmaeily, D., Ne'de’lec, A., Valizadeh, M.V.,
Moore, F., Cotton, J (2005) Petrology of the
Jurassic Shah-Kuh granite (eastern Iran), with
reference to tin mineralization, Journal of
Asian Earth Sciences 25: 961-980.

[10] Guo, J., Green, T.H (1990) Experimental
study of barium partitioning between
phlogopite and silicate liquid at upper-mantle
pressure and temperature, Lithos 24 : 83-95.

[11] Harker, A (1909) The natural history of
igneous rocks, Methuen, London.

[12] Irvine, T.N., Baragar, W.R.A (1971) A guide
to chemical classification of the common
volcanic rocks, Canadian Canadian Sciences
8: 523-548.

[13] Maniar, P.D., Picooli, P.M (1989) Tectonic
discrimination of granitoids, Geological
Society. of American Bulletin 101: 635 —
643.

[14] Martin, H (1993) The Archaean grey gneisses
and the genesis of the continental crust, In:
Condie, K. C. (Ed.): The Achaean Crustal
Evolution. Elsevier, Amsterdam 205-259.

[15] Nachit, H., Ibhi, A., Abia, E.H., Ohoud, M.B
(2005) discrimination between primary
magmatic biotites, reequilibrated biotites and
neoformed biotites, Geomateriala
(Mineralogy), Comptes Rendus,Geosciences
337: 1415-1420.

[16] Nachit, H (1986) Contribution a Iétude
analytique et experimental des biotite des
granitoids Applications typologiques, These
de Doctorat DeLl université de Bretagne
accidental, 236p.

ML!‘SAS &5:)‘50..\..» k}ol}ésdﬁuw&
Lo S 31 o Sld slapsiisy depion 5 4
o e S0 Sy oSl b sl
5 diloass Jol> 8,95 5 b ejen B (VAG) Slaass]
wwg G Sow b ol Suiel aS sl o I g 5
Sl S o 5l ool Cawd @ @ls iles,S fol>
@Sl G S0 egSadie S sladises
uj.l Bl 05501..:4 ..\..35.“)‘; 6Lb4)9,o.a kSIB ‘u»-‘j—«-a-oj-ﬂf
iloads J..ol} u-dj—u-éjﬂf & quSJT uL...: GsLofLA S
adeiil S sladiges Fe/(Fe+Mg)  Covd  ogdlw
S5l oo 0550l Adgiil, S sladiged 5l 5 i 09 ks
Aol egSeld wSgiil S 4 Cod oS i aSyisl S
G 00 Hloxign job S ol JaSie sla logas
@ aslite oo b i oaudginlS 0o 50 oS 4
o7 wad ogSelh adgiil S slalages jo a5 slaisS
095 dhs Syl S sladigad 5| St LREE jolie
o0 Siloe 5 CHlpSy Laaisel dem Wig) 5 was oo (L
g9 sadsdl S Clolas! 5l oYl as wil oo
9 09955 ghws HREE jolie ol oS anis 03525155
55 LREE jolic oo 5 sins e obis (S8 52,
Sl loges w4 (pl ped il oo adniie g oS
Jizl a4 b pl a5 &l 1) ogSelis wSgisl 5

il ol sl glatwg Lide 5l oL wilgs oo

&l

liosh wz wdljimm> oy o wlidy oo o helowl [V]
05ols (gadgidl T 0oy ewlishKw go5 (VWWAX)
) & ol Grendly e Gt s (M2 osiz)
VYN ojlad cegpsle anlilad (58l ey
AR

OYAY) | (ol saes! z Kbl wg wlpoYsb (Y]
Sl S 00g mwles 5 LS send  mlin S
AL ol Seads Vgl S Sen slapsisy g 095 Sk
LB G g ol ale olnl Hols plais
DA = OAD F o )les o) ]



I

[17] Nakamura, N (1974) Determination of REE,
Ba, Fe, Mg, Na and k in carbonaceous and
ordinary  Chonrdrites, = Geochimica et
Cosmochimica Acta 38 : 757-77.

[18] Nicholson, K. N., Black, P. M., Hoskin, P.
W. O, Smith, I. E. M (2004) Silicic
volcanism and back — arc extension related to
migration of the late Cenozoic Australian —
Pacific plate boundrary, Journal of volcanic
and geothermal research 131: 295 — 306.

[19] Patino Douce, A. E (1999) What do
experiments tell us about the relative
contribution of crust and mantle to the origin
of granitic magmas? In: Castro A, Fernandez
C, Vigneresse J L (eds) Understanding
Granites: Integrating New and Classical
Techniques 50. Geological Society, London,
Special Publications 168 : 55-75.

[20] Pearce, J.A., Harris, B.W., Ttindle, A. G
(1984) Trace element of iseriminant diagrams
for the tectonic interpretation of granitic
rocks, Journal of petrology 25 : 956-983.

[21] Rogers, J.J.W., Rayland, P.C (1980) Trace
elements in continental margin magmatism,
Part I, Geological Society. of American
Bulletin 91: 196-198.

[22] Speer, J. A (1984) Mica in igneous rocks, In:
Micas, Bailey S. W. (ed); Mineralogical
Socity of America, Reviews in Mineralogy
and Geochemistry 13 : 299-356.

[23] TabakhShabani, A.A.; Masoudi, F., Tecce, F
(2010) An Investigation on the Composition
of Biotite from Mashhad Granitoids, NE Iran,
Journal of Sciences, Islamic Republic of Iran
21:321-331.

[24] Tepper, J.H., Nelson, B.K., Bergantz, G.W.,
Irving, A.J (1993) Petrology of the
Chilliwack  batholith, North  Cascades,
Washington: generation of calc-alkaline
granitoids by melting of mafic lower crust
with variable water fugacity, Contributions to
Mineralogy and Petrology 113 : 333-351.



g AP Glnsli g 5L YY) 05Lod 1) 090 (63,25 (wliimmo) g sbaRL

Geochemistry, tectonic setting and petrogenesis of Sefidkuh granitoid rocks and
comparison with Shahkuh granitoid, West of Nehbandan, East of Iran

E. Toulabi Nejad', A. Ahmadi khalaji'#, H. Biabangard® and Z. Tahmasbi'

1- Dept., of Geology, Faculty of Sciences, Lorestan University
2 Dept., of Geology, Faculty of Sciences, University of Sistan and Baluchestan

* khalagi2002 @yahoo.com
Recieved: 2016/4/30 Accepted: 2016/7/22

Abstract

The Sefidkuh granitoid and Shahkuh granitoid are located in southwest of Nehbandan city (South
Khorasan province) and east of Lut Block. The Shahkuh granitoid rocks made of two main units by
combining monzogranit-granodiorite and syenogranite and its major mineral are quartz, plagioclase,
alkali-feldspar, biotite and amphibole. The Sefidkuh granitoid is contain composition range of granite
(monzo and syenogranite), granodiorite and composed of the mineral quartz, plagioclase, microcline,
orthose and biotite. The plagioclase composition of the Sefidkuh granitoid rocks is often andesine and
sometime is albite, it is all andesine in the enclaves of Sefidkuh and Shahkuh and its granodiorite unit,
and its oligoclase to andesine in Shahkuh granitoid unit. The biotite composition of Sefidkuh felsic
and Shahkuh mafic enclaves is magnesium biotite type, Shahkuh granodiorite is ferrugineous biotite to
magnesium and Sefidkuh granite massif and Shahkuh syenogranite unit are ferrugineous biotite and
both massif are first magma types. The study of the mineral chemistry and geological masses suggest
that these masses belong to calc-alkaline magma related to active continental margin. In the changes to
the chondrite- normalized trace element diagrams, rock of this figures are enriched by LILE and
LREE, depletion of HREE and HFSE and negative anomalies Sr, Ti, Nb, and Ba indicate that they are
compatible with characteristic of the rocks depend on the active continental margin environment. The
tectonic discrimination diagrams, show the dependency of shahkuh granitoid massif to the
simultaneously dealing environment (syn- collision), and Shahkuh granodiorite massif with volcanic
arc subduction (VAG). The petrogenetic diagrams indicated that Shahkuh granodiorite is from a
source of amphibolite, Sefidkuh granitoidis from a source of metagreywackes and Shahkuh
syenogranite have been achieved from a source of amphibolite to felsic pelite.
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