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Sample No. X Y Cu (ppm) Sn(ppm) Pb(ppm) Zn(ppm) Au (ppb) As (ppm)
RU-14 674236 3784573 6 <1 2 21 1 1
RU-21 674303 3784514 13 <1 1 26 1 1
RU-3 673110 3784413 21 2 1 57 2 2
RU-50 673500 3783600 24 2 2 68 1 1
RU-52 673706 3783318 24 1 2 52 1 1
RU-58 674399 3783612 6 1 2 18 2 5
RU-62 673077 3783369 20 1 1 53 1 1
RU-63 673160 3783339 22 2 3 46 3 2
RU-64 673275 3784233 28 <1 1 65 1 1
RU-68 673349 3784250 23 1 3 54 1 1
RU-71 673122 3783897 15 1 2 55 2 1




WA b @3l o)led o)l Jlo «s59ls —4 AY
Sample No. X Y Cu (ppm) Sn(ppm) Pb(ppm) Zn(ppm) Au (ppb) As (ppm)
e =Y Jgaz sl
RU-75 674733 3783311 <1 0.9 18 <0.5 1
RU-79 672297 3784983 3 2 19 <0.5 3
RU-81 672268 3784585 16 1 2 34 1 1
RU-9 673699 3784538 5 <1 4 20 4 2
RU-C-10 673524 3783733 1425 1065 5057 3230 13 100
RU-C-15 673896 3783972 28 4 192 351 10 10
RU-C-16 674094 3783906 >10000 >10000 61 33 10 1318
RU-C-17 673760 3783852 1558 209 317 555 127 >10000
RU-C-18 673640 3783898 17 4 3 7 1 8
RU-C-19 673428 3783670 301 582 3223 5054 11 475
RU-C-2 674475 3784467 36 2 149 57 <0.5 6
RU-C-20 673501 3783598 32 4 2 57 1 2
RU-C-21 673472 3783527 28 2 2 38 0.8 2
RU-C-22 673707 3783317 25 4 4 56 3 23
RU-C-24 673786 3783549 192 1950 >10000 5527 36 1185
RU-C-26 674117 3783616 1838 104 68 215 1 4002
RU-C-27 674327 3783577 >10000 105 774 751 26 1736
RU-C-28 674285 3783510 45 39 78 250 2 21
RU-C-3 673699 3784538 5 14 7 18 1 8
RU-C-30 673159 3783339 23 16 12 39 <0.5 2
RU-C-31 673274 3784236 20 1 8 61 2 3
RU-C-32 673417 3784421 19 5 36 1.6 92
RU-C-33 673122 3783897 24 2 50 1 3
RU-C-34 674719 3783162 20 87 742 1918 6 128
RU-C-35 674259 3784550 52 <1 3 47 1 57
RU-C-4 673973 3784419 13 4 6 40 <0.5 6
RU-C-6 674236 3784573 21 5 2 20 <0.5 1
RU-C-7 674760 3784431 24 4 16 5 1 10
RU-C-9 674574 3784372 33 15 14 35 2 12
RU-C-B 673414 3784436 479 30 296 239 24 203
RU-C-C 673408 3784433 20 2 8 56 1 26
RU-C-D 673416 3784203 >10000 714 44 453 11 3554
RU-C-E 674320 3783579 6243 112 126 374 5 43
RU-C-F 673691 3784089 >10000 512 300 2489 10 2329
RU-C-G 673663 3784063 >10000 239 98 603 9 474
RU-C-H 673544 3783789 >10000 10 121 324 1 108
RU-CH-1 674249 3784561 30 <1 23 20 1 3
RU-CH-A 672991 3784512 1 4 128 137 114
RU-C-I 673547 3783755 1422 2976 508 662 88 9542
RU-C-J 673772 3783883 109 37 126 637 1 878
RU-C-K 673512 3783738 286 3017 >10000 5335 326 >10000
RU-C-L 673511 3783743 345 1310 7965 4007 64 1166
RU-C-R 674275 3783255 34 69 346 908 1 995
RU-C-T 673989 3784055 207 563 273 305 20 224
RU-C-U 673848 3784048 >10000 83 290 476 12 4168
RU-C-V 673828 3784266 24 2 23 2 3
RU-C-W 674829 3784636 22 2 35 <0.5 3
RU-C-X 674702 3784569 171 41 914 3720 7 356
RU-C-Y 674479 3784472 65 3 9 11 3 12
RU-C-Z 673864 3784462 5 2 12. 10 <0.5 4
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5533 ST dilaie (55 sloongt S 500 5 o2 8 ool polie (ploasds ulis Y Jpazr
Sample Ru-64 Ru-50 Ru-62 Ru-63 Ru-71 Ru-3
X 673275 673500 673075 673160 673122 673110
Y 3784233 3783600 3783369 3783339 3783897 3784413
Wt. %
SiO, 63.44 63 66.26 64.15 65.18 66.62
TiO, 0.65 0.65 0.49 0.58 0.55 0.51
Al,O4 15.05 14.60 14.97 15.22 15.74 14.47
TFeO 4.65 4.79 3.04 4.27 412 4.30
MnO 0.07 0.11 0.06 0.10 0.05 0.05
MgO 0.53 1.59 1.67 1.44 0.52 151
CaO 6.62 5.90 4.55 5.44 5.47 4.39
Na,O 4.93 4.67 521 5 5 5.06
K0 1.74 1.75 1.80 171 1.73 1.63
P20s 0.23 0.20 0.19 0.19 0.17 0.17
Total 98.91 98.26 98.24 98.00 98.53 98.71
ppm
Ba 254 270 232 264 237 189
Co 7 9 6 6 6 6
Cs 3 3 1 1 2 1
Ga 20 20 20 20 21 21
Hf 4 4 4 4 4 5
Nb 7 7 5 5 5 5
Rb 24 34 30 29 31 29
Sn 1< 2 1 2 1 2
Sr 684 518 550 513 558 458
Ta 0.4 0.4 0.4 0.3 0.4 0.3
Th 2 2 2 2 2 3
\Y 43 45 37 40 39 39
Zr 166 174 159 160 166 184




WAY 5l ool o)leds plezr Jlo «s3ds ,—

=Y Jga aslol
Y 6 8 6 6 6 7
Cu 28 23 19 22 15 20
Pb 1 2 1 3 2 1
Zn 65 68 53 46 55 57
Ni 15 17 12 13 11 18
SrY 107 67 87 80 87 67
La 18.8 19.5 18 18.1 18.4 18.4
Ce 42.3 445 40.5 40.2 41.7 42.7
Pr 4.72 4.98 451 4.55 4.7 4.82
Nd 18.1 19.6 17.7 17.6 18.7 18.6
Sm 2.94 3.07 2,77 2.93 2.79 3.03
Eu 0.91 0.92 0.83 0.88 0.83 0.83
Gd 2.17 2.37 2.06 2.1 2.16 2.24
Tb 0.29 0.31 0.27 0.28 0.28 0.28
Dy 14 1.64 1.22 1.24 1.34 1.4
Ho 0.23 0.27 0.2 0.21 0.21 0.22
Er 0.57 0.69 0.57 0.54 0.51 0.59
Tm 0.08 0.1 0.08 0.08 0.08 0.08
Yb 0.53 0.61 0.49 0.5 0.48 0.52
Lu 0.07 0.08 0.07 0.07 0.07 0.08
Eu/Eu* 1.10 1.04 1.06 1.08 1.03 0.97
(La/Yb)n 23.91 21.55 24.77 24.41 25.84 23.86
(CelYDb)n 20.64 18.87 21.38 20.8 22.47 21.24
v =Y Jgo dalol
Sample Ru-79 Ru-21 Ru-81 Ru-68 Ru-52
X 672297 674303 672268 673349 673706
Y 3784983 3784514 3784585 3784250 3783318
Wt. %
SiO, 67.55 67.81 67.55 65.65 64.76
TiO, 0.31 0.41 0.48 0.52 0.63
Al,O4 16.22 14.61 16.5 15.39 15.89
TFeO 3.22 3.27 2.87 4.45 3.57
MnO 0.04 0.04 0.03 0.07 0.05
MgO 0.46 0.44 0.5 0.6 1.02
CaO 2.9 5.89 3.07 5.17 5.18
Na,O 5.25 4.34 5.2 4.95 5.05
K0 2.15 1.75 1.86 1.88 1.72
P,0s 0.1 0.11 0.13 0.16 0.22
Total 98.2 98.67 98.19 98.84 98.09
ppm
Ba 307 203 245 220 238
Co 2 2 3 6 8
Cs 2 1 1 3 4
Ga 19 19 22 20 21
Hf 4 4 4 4 4
Nb 6 3 5 4 7
Rb 40 34 39 35 35
Sn 3 1< 1 1 1
Sr 411 426 601 462 584
Ta 0.4 0.2 0.4 0.3 0.4
Th 3 3 3 2 2
\Y 14 28 31 39 43
Zr 191 163 205 179 175
Y 5 5 6 7 7
Cu 3 13 16 23 24
Pb 2 1 2 3 2
Zn 19 26 34 54 52
Ni 1 4 5 16 16
SrY 81 85 94 68 81
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La 16.9 16.5 18.1 18.4 18.7
Ce 36.9 36.3 39.2 42.3 42.8
Pr 3.91 3.92 431 4.61 4.84
Nd 13.9 145 15.9 17.8 19.2
Sm 2.11 241 251 2.82 3.01
Eu 0.57 0.71 0.76 0.84 0.93
Gd 1.38 1.69 1.81 212 2.2
Tb 0.19 0.22 0.23 0.28 0.29
Dy 0.95 1.01 1.26 1.28 1.49
Ho 0.16 0.16 0.2 0.21 0.24
Er 0.48 0.4 0.61 0.59 0.62
Tm 0.08 0.06 0.08 0.08 0.09
Yb 0.44 0.37 0.52 0.54 0.54
Lu 0.07 0.05 0.08 0.07 0.08
Eu/Eu* 1.02 1.08 1.09 1.05 111
(La/Yb)n 25.9 30.07 23.47 22.97 23.35
(Ce/Yb)n 21.69 25.38 19.5 20.26 20.5
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e Alkaline
< -
Nepheline
syenite
Metaluminous Peraluminous 3 Syenite
o) "
E =8 Syenite A
Lo L (I f;ﬁi?
< s g T 5 M lorite®
_____________ XN in Bt granodiorite;
------ I;eralkaline
o . ; . . . . Subalkaline/Tholeiitic
o T T T T
o6 08 10 12 14 16 18 20 40 =0 o 25
A/CNK SiO, (wt. %)

30 5599, BlisS aalaie (63505 sloodyl CoBge - VF S
(Y4AQ) Piccoli ¢ Maniar ;i ,ulodl AINK-A/CNK  lsg05

1000

Sample/Primitive Mantle
10

=

o T
Cs Rb Ba

S 3l g 08 polis (B ond ojllei Jlogai-1F JS5
oolie ol Al ig% d Cud 3509, dilaie (63585 (slRoogs
(Y4A%) McDonough ¢ Sun ;i eldl adsl asises

LA L B A B B

T T T T T T T T T
Th UNo K LaCePbPr St PNdZr SmEuTi Dy Y Yb Lu

30 3599, BlisST aalaie 3985 slrosgs Comdge VY S
(Coxetal., 1979) s laZXab loges

-
Shoshonite Series
~] High-K calc-alkaline
= Series
¥
= ™
2
o, | % Medium-K
= N Maem“g *
- Low-K
o T T T T T T
45 50 55 60 65 70 75
SiO, (wt. %)

30 3599, BlisS aalaie 3905 slrosgs Comdge V0 o
(Yav#) Taylor 4 Peccerillo 3l uLa3l KoO-SiO; loges



VFRY Sl eaol oo oz Jlo wsisly—y

ay

8
=0 syn-COLG
D
£ 27
S
= *
o
2 L
o ORG
VAG
= T T T T
1 10 100 1000

Y+Nb (ppm)

T
0.1 1 10 100

o8 swadsidl § -VAG .(VAAY) ) LSen g Pearce jlog—oi )5 3505, SliaSTadlaie 3508 (gloodss Cudae -V IS

oo 5¢5l,5 -syN-COLG ¢ —wgildl Lo 4y sloo 54,5 -ORG ((glami o (y9,0 oo _sgsl 5 -WPG . Sl saus]

140 T

Adakites

407

201 Classic island arc

0 T T T T T
0 10 20 30 40 50

Y (ppm)
Sogei ;5 80y, SlasST adlaie s3g85 glaongs -V S
(Defant o555 oo )18 cuSTol lases ;0 Y Jilis ;o SITY
.and Drummond, 1990)

=

=) Gl Se—uly95 (Slsj odgamxa )

39 Gloyl 8 slaaiwg poloai Jods an (Cnsglls
S8 i p9) GlaSiw (alipeS A
Slaab S5 50 0L Caod ool oy 0 aithaio
5o adileas bas copleS 9 cudul B A

Sa—ly95 50 @loyl8 Aiwgy 53 5l polal e
e oo LSis oLl slaosss Sl
ilie (Ciobl ) oot pasleS o plao
M [ Y PRI STV -0t JU g S PO 1
Ol o g ol 58 5 50, Jlas o l—“;‘“ s

Loo,)l8 polai b jlojen

100

P

1

Sample/REE chondrite

a

la Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yo Lu
A Comd S50l olie 0, S o5 dla,s VA S8
3509, SliaSTadhie odga gloosss jo oy ,0S
(VAAQ) Boynton ;1 yuladl e juus polae

150

25% Garnet-
amphibolite

100H
10% Garnet-
M amphibolite

(La/Yb),

110 :
2 e
10 15
Yby,
pl Ss jo 350y, Slanst aidlie odgi gloodes -V &

il 8 15 eoSTol Lo o (Martin, 1995) Yhy o (La/Yh)y

20 2



ay SLUS (5 pigiz 509, (BLisST ddlaie (63985 (sloossl (55909, 9 (sordsh) «( 53l SIS ¢ omlidiiye)

PRELE R PSSR 5 S| EQOFJRSWER
iloads 1165 )50 Gy lgil 4y 28

$S9—85 slmosgs a5 5 (G955 slaSiw
SLapgeal Wl 55U cns 5505, dilain roe 4o
e 55 s 5 (o oo ST LS
Sl 5, e o sly oyl a3 5 I3
az oyl S s e s el adhis g3l g5
aed plwlis adhie o §)lpS 4S5 a8, o
> p0 58 9 il ;oo 9 555 6t gl Lo
e Lt loass LS5 guml g 5,5
o 5155 a4 S Lo uls 5l Lyl
FleS sloaS,; gom Jus .l 009 cwasloads oo
dcgoma yml 3,158 S, ol g3l SLS (6l
ok daadlya ad ounST s 4 g 50,
e E SV LS b oy al clans ]
e s NW-SE g iy, U 53l LS slaaS
ol gl T g digin o 00 A>3 4+ L5 AD
sl Sl ol Gl it i LagT L ol 00
5 S S msSIE lle )i )le ST Jolt adsl
ol C3sS 5 Cm sl iYL a9l Lo LS
g ;o adbie gudlyw gl LS oLl 250
D9y L (elendigis (6l maiged aloal o uS]
(e mlie 3l YL Lo lomal ( Siwos 5
Vel e L (Re) Sl g s 28
9 (5 0 pyS BOYY L Sl (59, (5 50 0,5
31 (o S el ¥YO yiSTa_> Ls) b
Sl ams e Lt 3l G5 slna s
el Jlia Ly £145, £55 5] 505, L5LasS] aibaie

Gloodg s JS i b oo 5 obonds) (S
Ol adlaie (Sdgrig—e LS (5o j9m095g0 (53945
Hloasls” Jadore Luiiie 0l o Lgsl a5 w2s
e cogdle s il aihie oYU, a8 gl
Onlg b Loosss (0l 55 65, 9 i e 1ol8
ek Jle b sla o) nlple () Jguz) ol

VEVIAD (oS 5 ;0 U-Pb (g, Soslasl ol
Sl 0 s (Sloe Semoil99) Jw 9le
Cawd polie wlwl . (Moradi et al., 2011)
, o ((IVeNYN )y a Sl PSSy
ol GLoSle (+/0VY+20) aJgl **Nd/**Nd

5ol a8, Lo glo,) LB 4wy 5l el 5
T 5095 old ol (63545 slo 0355 L (ylojen
LS VPY) Sloe Se—ulysi 2li29S (b o 05
sy ay D3 S5l (Josd Jlw 3msken V¥
cJgb (Moradi et al., 2011) cowl ool
PR NI PSUIPS IAE BE gl EJNEN NP
5535y 5 =0l 4N 3blie Jlog L8 slacs;lu S5
(Moradi et al., 2011) s s
O 4 7599, (SlsasT adhaie 394 o ooy
Sbapse LS S ymogpiee S 5 Lo g )bt
Ll GlaeST £ Sloodgnil,S g9 5l (65855
ol ailaie o, T 1 2aS (63945 (slo 0095 (sarddsd
L gt e liy 5 opizaslTlie Lyl 48 oo
obsdl Soby Gislyg,8 aig (@leSle pleS )3 w00y,
GHREE 4, oo SLREE . ol ao_
ST Rb K Ba) LILE ,ole o Sos ¢
050 (Ti g Ta Nb) HFSE o e i (Th
Golzial aul il g8 a gy o LaSle JSis
eSS FAY L FVY) Sro oV Jlase EU e
51 i) (LA/YB)N o o9 YL 5 (5
o LaSle LS5 sumoylois Laosgs 4o (YV/00
YU o ol 208 (sl Bec
P eSS A Gl S Y o i PVl i) SITY
o= Yo s 05 3 e PN Sl S YD s
cale Laosss oyl claSle (LA/Yh)y o
YO Ly o Janpal i gd 5 g 05 STl
slaKiw cul oasl 0g2g 4 e85 0o,

(_gL:eooj_’{ 65_9.) )_:‘ )O }jos) a_slais @5—?;‘3




WAY 5l o003k ojled o )loz Lo w3995 ,—2

i\

Syl a8 o5l S

63! by
(rmso)s B _isls GJLA u_:LA.‘> L’ 0)5)_: u_»‘
Ao Yoo leds gl b Lo LIl o ap—ie
sai Aol VWA YIYF &g s VASVEY o e

L ol sdls g (b 3ol 20T L ol o
sl bLs gl o ges o glal slrosgs
SSs sloaigy bl o (S 9l e
S92 s Sl (i 4 Loo et
& Gl 0352 Yo colaml (6394 (sLmodg s
(lo 5 polic  Sig iS5 Ll s g S e e
Sl ol Joily o0l (o) ailate

&lw

Abyaft Consulting Engineers Company (2006) Intermediate stage of exploration of Kalateh Ahani
polymetal deposit report in Kalethe Roud Gaz area, Tehran (in Persian).

Aghanabati, A. (2004) Geology of Iran. Geological Survey of Iran Publication, Tehran (in Persian).

Boynton, W. V. (1985) Cosmochemistry of the rare earth elements, meteorite studies. In: Rare earth
element geochemistry (Ed. Henderson, P.) 115-1522. Elsevier, Amesterdam.

Cotton, J., Le Dez A., Bau, M., Caroff, M., Maury, R. C., Dulski, P., Fourcade, S., Bohn, M. and Brousse,
R. (1995) Origin of anomalous rare_earth element and yttrium enrichments in subaerially exposed
basalts, evidence from French Polynesia. Chemical Geology 119: 115-138.

Cox, K. G, Bell, J. D. and Pankhurst, R. J. (1979) The interpretation of igneous rocks. George Allen and
Unwin, London.

Defant, M. J. and Drummond, M. S. (1990) Derivation of some modern arc magmas by melting of young
subducted lithosphere. Nature 347: 662-665.

Edwards, C., Menzeies, M. and Thirwoll, M. (1994) Evidence from muriah, Indonesia, for interplay of
supra subduction zone and inter place processes in the genesis of potassic alkaline magmas. Journal of
Petrology 32: 555-592.

Geological Survey of Iran (2007) Geochemical exploration report of Gonabad. Geological Quadrangle
Map 1:100000, Tehran (in Persian).

Ghaemi, F. (2005) Geological quadrangle map of Gonabad 1:100000. Geological Survey of Iran, Tehran.
Gill, J. B. (1981) Orogenic and esits and plate tectonics. Springer, New York.

Gust, D. A., Arculus, R. A. and Kersting, A. B. (1997) Aspects of magma sources and processes in the
Honshu arc. The Canadian Mineralogist 35: 347-365.

Henderson, P. (1984) Rare earth element geochemistry. Elsevier, Amsterdam.

Industry, Mine and Business Organization of Khorasan Razavi province (2010) Intermediate stage of
Exploration of Kalateh Ahani Au-W deposit report, Mashhad (in Persian).

Macpherson, C. G., Dreher, S. T. and Thirlwall, M. F. (2006) Adakites without slab melting: high pressure
differentiation of island arc magma, Mindanao, the Philippines. Earth and Planetary Science Letters
243: 581-593.

Maniar, P. D. and Piccoli, P. M. (1989) Tectonic discrimination of granitoids. Geological Society of
America Bulletin 101: 635-643.

Martin, H. (1995) The Archaean grey gneisses and the genesis of the continental crust. In: The Archaean
crustal evolution (Ed. Condie, K. C.) 205-259. Elsevier, Amsterdam.



2 SLLS oy 55y, SaS) ikt 59 sloossi (sisly 3 rmedsl (Sl (omlibione;

Martin, H. (1999) The adakitic magmas: modern analogues of Achaean granitoids. Lithos 46(3): 411-429.

Moradi, M., Karimpour, M. H., Farmer, L. and Stern, C. (2011) Geochemistry of Rb-Sr and Sm-Nd
isotopes, zircon U-Pb dating and petrogenesis of granodiorite-granite batholite of Najmabad, Gonabad.
Economic Geology 3(2): 127-145 (in Persian).

Pearce, J. A. (1983) Role of the sub-continental lithosphere in magma genesis at active continental
margins. In: Continental basalts and mantle xenoliths (Eds. Hawkesworth, C. J. and Norry, M. J.) 230-
249. Shiva Publishers, Nantwich.

Pearce, J. A. and Parkinson, 1. J. (1993) Trace element models for mantle melting: application to volcanic
arc petrogenesis. In: Magmatic processes in plate tectonics (Eds. Prichard, H. M., Albaster, T., Harris,
N. B. W. and Neary, C. R.) special publications 76: 373-403. Geological Society, London.

Pearce, J. A., Harris, N. W. and Tindle, A. G. (1984) Trace element discrimination diagrams for the
tectonic interpretation of granitic rocks. Journal of Petrology 25: 956-983.

Peccerillo, A. and Taylor, S. R. (1976) Geochemistry of Eocene calk-alkaline volcanic rocks from the
Kastamonu area, Northern Turkey. Contributions to Mineralogy and Petrology 58: 63-81.

Prouteau, G., Scaillet, B., Pichavant, M. and Maury, R. (2001) Evidence for mantle metasomatism by
hydrous silica melts derived from subducted oceanic crust. Nature 410: 197-200.

Rapp, R. P. and Watson, E. B. (1995) Dehydration melting of metabasalt at 8-32 kbar: implications for
continental growth and crust-mantle recycling. Journal of Petrology 36: 891-931.

Reagan, M. K. and Gill, J. B. (1989) Coexisting calc-alkaline and high niobium basalts from Turrialba
volcano, Costa Rica: implication for residual titanates in arc magma source. Journal of Geophysical
Research 94: 4619-4633.

Rollinson, H. (1993) Using geochemical data, evaluation, presentation, interpretation. Longman, Harlow.

Ryerson, F. J. and Watson, E. B. (1987) Rutile saturation in magmas: implications for Ti Nb-Ta depletion
in island-arc basalts. Earth and Planetary Science Letters 86: 225-239.

Sun, S. S. and McDonough, W. F. (1989) Chemical and isotopy systematics of oceanic basalts:
implications for mantle composition and processes. In: Magmatism in the ocean: basins (Eds.
Saunders, A. D. and Norry, M. J.) special publications 42: 313-345. Geological Society, London.

Taylor, S. R. and McLennan, S. M. (1985) The continental crust, Its composition and evolution, an
examination of the geochemical record preserved in sedimentary rocks. Blackwell Publishing, Oxford.

Walker, J. A., Patino, L. C., Carr, M. J. and Feigenson, M. D. (2001) Slab control over HFSE depletions in
central Nicaragua. Earth and Planetary Science Letters 192: 533-543.

Wilson, M. (1989) Igneous petrogenesis. Uniwin Hyman, London.



VFRY Sl eaol oo oz Jlo wsisly—y

aF




Petrology, 4" Year, No. 15, Autumn 2013 5

Geology, mineralization, geochemistry and petrology of
intrusions of the Roud Gaz prospect area
southeast of Gonabad

Seyed Javad Hamooni, Mohammad Hassan Karimpour *
Azadeh Malekzadeh Shafaroudi and Hossein Hajimirzajan

Research Center for Ore Deposit of Eastern Iran, Ferdowsi University of Mashhad, Mashhad, Iran

Abstract

The Roud Gaz area is located 25 km southeast of Gonabad city, Khorasan Razavi
province. During Middle Jurassic, shale and sandstone was regionally metamorphosed
to slate, schist and quartzite. The Tertiary subvolcanic rocks are mainly monzodiorite to
monzonite. These rocks are mostly altered to: argillic, carbonisation, sericitic and
silicification- tourmalinisation. Mineralization in the area is mostly as vein type and
controlled by fault zones which are trending NW-SE and 85° to 90° dip. The primary
minerals are quartz, tourmaline, chalcopyrite, pyrite and the secondary minerals are
malachite, azurite and goethite. Lithogeochemical exploration (chip composite method)
revealed Cu, Sn, Pb, As (up to 10000 ppm), Zn (up to 5527 ppm) and Au (up to 325
ppb) anomalies. The least altered rocks are chemically meta-aluminous and medium-
potassium. They were formed in a subduction magmatic arc and are strongly enriched in
LREE and depleted in HREE and also LILE (K, Rb, Ba, Sr and Th) enriched rather than
HFSE (Ti, Nb and Ta), all features indicate that the magma formed in subduction zone.
The positive Eu anomaly, high Sr (411 to 684 ppm) and high (La/Yb)y ratio (more than
21. 55) in all the samples can be attributed to the presence of residual garnet in mantle
source. Based on high Sr/Y ratio (more than 67), Y<8 ppm, Yb<0.61 ppm and high
(La/YDb)y ratio, the parent magma is adakitic type. The magma formed as the result of
medium degree of partial melting (25%) from a garnet-amphibolite source. Apparently,
these rocks have been only the veins host and have no effect on mineralization. The
mineralization of the area is polymetal vein type and related to reduced intrusions in
deeper zone.

Key words: Tin, Geochemistry, Intrusive rocks, Vein mineralization, Roud Gaz, Lut
block
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