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Sample AP DAP DzP GKP P KDP KPP LzP MP NP RAMP SCP SKP SNP SP GCH-1 GCH-4 GCH-5 GCH-16
Sio; 60.81 64.30 65.32 60.89 63.03 62.50 62.85 64.31 64.04 60.23 64.30 64.57 65.52 61.96 62.93 62.62 64.72 64.76 59.33
TiO, 059 048 051 054 053 040 041 033 071 068 044 059 052 051 043 052 048 047 076
ALO; 1771 1640 1673 1700 17.50 17.85 17.25 1621 1672 17.89 1690 17.36 1665 17.70 1715 1685 1623 1585  15.88
Fe:0s 1.26 198 121 104 203 194 191 110 145 132 114 116 107 116 153 202 198 197 229
FeO 229 287 213 252 218 174 204 226 230 18 201 202 179 226 212 33 135 211 359
Mo 004 004 005 007 007 006 008 015 003 026 009 002 002 006 007 009 010 012 043
Mgo 3.02 308 222 297 298 238 28 232 251 308 198 229 227 292 252 479 286 309 497
ca0 379 415 253 531 341 316 592 504 330 419 377 432 333 511 486 459 431 446 639
Na:0 452 364 397 375 472 483 349 387 382 452 368 396 379 390 393 358 368 349 329
K0 232 118 145 146 243 208 161 152 291 199 28 206 217 123 114 046 221 211 1.7
P:0s 035 020 017 024 022 019 023 026 011 049 043 021 024 018 017 011 011 007 047
Lo 287 287 308 290 239 292 229 270 319 293 216 304 281 268 288 201 171 106 236
Total 9957 10089 9937 9869 10149 100.05 10090 10007 100.79 99.44 9941 101.60 10018 99.67 9973 10099 99.74 9956  100.87

Ba 529 630 865 602 686 681 639 349 689 650 446 736 663 606 744 178 310 309 308
Rb 99 88 92 89 93 % 89 87 % 84 76 100 92 98 85 114 180 182 157
sr 554 514 498 622 979 939 779 779 885 894 406 700 865 957 1015 460 317 310 350
Y 5 13 7 16 10 9 8 18 12 " 12 1 1 9 9 14 13 14 24
2z 41 53 49 54 70 46 65 75 62 73 62 59 69 63 70 118 104 135 119
Nb 13 " 10 12 12 12 12 " 13 12 " 14 12 13 1" 5 4 4 3
Th 443 1375 1720 967 663 740 869 652 1540 875 1210 3500 1755 438  7.79 831 759 722 518
Pb 16 24 14 8 14 1 2 10 18 16 57 34 8 15 16 8 12 9 73
Ni 18 22 22 21 14 12 30 15 16 15 19 20 26 14 22 36 58 67 48
cr 20 38 35 31 30 31 53 25 28 22 23 53 35 23 26 30 32 41 36
HE 290 310 322 370 354 33 322 330 332 301 380 321 350 320 280 344 311 370 351
cs 382 138 318 082 097 131 310 132 106 102 321 202 316 171 1.28 441 265 256 1.22
Ta 061 072 08 062 080 065 071 063 080 051 060 042 070 061 063 060 051 052 041
La 1910 2661 2603 2090 2850 2160 3090 3010 3903 2391 2253 3320 2990 2030 3330 1662 1341 1352  13.90
ce 3590 4772 4090 5270 5174 3880 5681 6320 6840 4160 4372 5590 5270 3970 5570 3122 2530 2551  30.33
Pr 411 551 38 618 610 463 666 764 748 493 494 705 618 457 633 367 304 311 407
Nd 1502 2043 1160 2354 2311 1720 2350 2850 2480 1805 1800 2170 2350 1740 2300 1380 1140 1161 1672
sm 252 284 176 332 302 308 279 436 401 338 318 302 332 357 338 276 238 252 402
Eu 091 098 066 114 096 099 089 135 142 107 099 119 114 097 116 077 074 079 1.16
Gd 1.95 238 160 280 227 264 204 393 352 28 281 307 280 25 319 261 235 242 402
™ 0.25 045 030 051 039 034 034 057 049 038 041 039 051 034 041 038 035 037 062
Dy 1.09 2.40 138 292 1.92 174 172 282 228 203 207 1.98 272 162 210 249 230 245 421
Ho 0.16 045 033 053 033 031 032 057 043 038 040 031 033 032 037 052 048 048 089
Er 0.50 1.29 0.98 1.66 1.02 0.91 0.90 1.53 1.28 1.10 126 1.03 1.09 0.87 1.13 149 1.42 1.54 266
Tm 0.07 019 015 024 014 013 012 020 016 016 047 016 017 012 0.6 025 023 024 043
Yb 036 126 083 154 085 081 081 146 106 099 118 101 114 071 1.04 151 150 166 266
Lu 005 019 015 023 013 012 013 022 017 015 047 014 013 042 015 025 026 026 044

Sample GCH-19 GCH-25 GSH-2 GSV-3 GSV-5 GSV-6 GKK-2 GKK-4 GKK-7 GSD-6 GSD-10 GSD-14 GPZ-3 GPZ-6 GPZ-11 GPZ-13 GPZ-14 GPZ-30
si0; 60.37 6531 6047 6572 6678 6650 5953 6481 6433 6009 6114 6003 6581 6102  60.12 59.81 60.23 65.60
TiO, 082 042 098 050 031 043 061 044 054 076 063 074 044 074 053 048 048 045
ALO; 16.25 1545 1730 1520 1641 1475 1665 1525 1585 1585  16.25 1741 1566 1642 17.01 17.43 17.25 16.45
Fe:0s 232 1.90 145 221 148 193 211 194 204 226 163 224 092 124 203 1.98 1.98 1.95
FeO 371 177 358 196 187 183 327 223 237 318 303 1.93 198 308 236 212 268 233
MnO 011 008 011 005 009 007 014 043 018 0.0 0.08 0.14 004 013 0.14 011 011 013
Mgo 4.04 293 451 306 212 313 472 366 298 3.9 455 486 272 487 478 474 475 248
ca0 573 424 582 284 422 307 621 393 456 582 5.56 681 423 593 6.15 565 582 311
Na;0 340 303 383 422 367 368 28 332 339 375 3.26 336 361 332 3.34 319 347 316
K0 1.93 296 236 399 212 366 128 249 229 136 1.40 115 137 235 1.78 172 1.48 258
Pi0s 017 0.14 014 016 007 011 042 041 011 018 011 023 006  0.09 0.18 014 019 008
Lol 223 1.92 080 147 119 108 164 152 08 233 177 1.56 222 134 241 227 1.08 1.07
Total 10108 10015 101.05 101.08 9973 10024 99.13  99.83 9949 9964 9941 10016 99.06 10053 10083 9934 99.52 99.39

Ba 251 769 614 562 374 457 198 375 326 191 227 339 13 377 504 484 412 503
Rb 108 99 93 128 198 132 148 94 72 187 86 139 120 M 163 % %8 112
st 307 395 431 302 269 252 208 270 277 238 308 370 340 27 576 458 474 184
Y 29 17 21 2 12 23 16 21 24 29 15 21 24 24 17 18 20 28
zr 175 150 139 248 91 209 78 157 148 109 106 9% 168 135 105 %8 108 229
Nb 5 6 4 9 3 8 3 5 5 4 3 3 3 3 4 3 3 5
T 855 1251 520 1265 471 1245 297 675 516 229 403 206 436 441 7.82 491 421 7.98
Pb 14 15 13 8 8 14 5 6 8 5 5 5 7 10 18 6 6 "
Ni 52 54 60 61 83 o7 69 70 57 o7 91 89 55 79 73 68 %8 62
cr 34 4 3 49 7 68 57 37 36 62 49 68 46 4 55 45 69 39
HE 510 432 390 644 249 561 236 432 416 304 347 260 511 416 321 280 306 6.90
cs 952 221 177 132 289 226 383 576 423 252 039 065 062 226 225 273 269 276
Ta 0.40 050 043 072 035 074 032 052 042 044 045 033 040 031 036 034 032 054
La 16.11 2880 1581 2225 1103 2014 653 1302 1562 1080 1222 1003 690 971 2202 2171 1752 14.40
ce 35.90 5200 3101 4541 1992 4073 1522 2791 3243 2406 2670 2180 1702 2221 4211 41.60 3564 3163
Pr 489 6.04 414 543 224 480 212 343 397 342 346 292 271 319 519 5.18 468 418
Nd 2050 2131 1720 2003 836 1775 910 1382 1590 1501 1512 1281 1170 1342 2021 1950 1861 1693
sm 493 296 396 405 298 356 228 316 345 395 363 3.06 296 336 4.08 4.08 4.04 3.94
Eu 114 089 098 08 077 08 074 09 106 126 1.04 098 093 092 1.14 142 1.10 087
d 503 264 384 432 190 376 243 327 377 430 3.94 336 323 351 3.68 354 376 403
) 078 049 059 068 031 060 044 053 061 082 069 056 054 058 051 052 054 066
oy 535 304 361 394 178 353 265 334 373 483 418 337 387 415 3.32 323 366 465
Ho 1.08 061 073 08 039 077 055 071 08 102 087 071 080 085 062 065 071 098
Er 3.26 1.84 222 280 127 25 172 234 249 325 273 224 255 258 1.93 1.96 218 306
Tm 051 030 034 044 020 042 027 036 040 051 042 032 043 043 030 031 034 051
Yb 312 19 220 287 129 257 188 252 261 331 263 215 282 263 1.92 201 214 338
L 048 031 034 046 021 042 027 039 039 051 041 033 046 043 031 032 034 054

Y79


https://system.khu.ac.ir/jsci/article-1-1497-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

Dsxoled dlian o il aligy Ola S (5 b ) or e i paS 3 5 JLG 31 )9 )b (6358 (slaea & laard (e ) LS

Cha S (6 )03 (e S (gl pualidicyia )

2y paS 4y ) seia (5 5ii IR Ao gana 3 e S (5 )5y e 2 a8 shali il ) Llad )
e ) (el Gl (B sia (i 3 S () a0 4S Cald Badaie [VA] dpsa b a0
St Jled s, b yieslS Av o )8 Ly 5 e sl O v e (o 8 (6110 b A sl - d S )
Cal o3 K @l5 (sl —pue -3 30 4 A (S5l 53850 Ol o 2 A asis dalla oS
Bt Jd a3 3t GlasS s )siv (lelle GleS baae (a5 liala i ) (<l ) JSS)
Juad iy, )y 5 [V9] 280y Jal oluie) Adlse b e sSae ol Aluf g g3 (g Hseane S e
US8) il i Al o il ol D8 Jlad Autla 2 i Qo (slaplis (5,8 st -
i, L el el ol G L (s la ugin Gl 4 el dikie (358 ) e L4 gl Gl (@
L sl gin Gty 5 Canl 038 Cisaie 353 Gpdicsia e dled e 2 ) asin - e Ly s
4 g Gl (oS Qi (A ) Gl 03 )S lay e g b s sia e dled (Jled i)
alal () siedn) Gl s e o 2l [V47] a8l 3 alaia) Adl g by G sSae 4o s 53 (0 0 Sl

(2 VJSE) il ond geana (sin Apdla 53 G pm D8 5 (el dla o (2l Ju8 sl
B Il 5 sl SlaBin (VIS GlaS (s e A paS Hd (S LSS Balal 4
~Omslly sy K Jald 5 ailealy (alialial 2 sads | (ulidie ) glaaals (pied il 5 (p finga
i s by (lansl g e sama) (e -0 e T us sl (o3 sm )y -SRI ) 55 ¢ lh o st ) Ly G ST (a5
55 el Cmasal (ol 5ol 5 L (g sl S ([YV] ([Y 4] (Jsane S SUS - il 55 40
il glackin 5 e ST SIS ks L (D)) Ae same) (Sl - e Gmsdl (2 gmey - Sl
(slaoa 5 38 5 S8 [YV] ([ V1] st (0 o i s b (U1 42 sa30) (e G Sl - L (s s
[YY] (Asone Gl SAUS cdijus b G S B sl Jansd o) 0 (000 Jlas ) G ansinl 8
Glaoagi dsi 5 IS mspe - S G A GBE G 8 5 B () e LKA (o )R s
ol ety ad i LilSlgolu laaaly 5 ALb -~ e s Y (@S ) By &S s il S
St sy - AL sz 2l s aal e i ) (Gl s mld s ald (T 3 gana slag)
O ) 3 ST (5o 51K (slacbim Biled 5 comsaly o AT i sl ([ V V] (SIaT Cali i

.M‘bd\ddﬁﬂgﬂjj)ho‘))dduo%?~ GE‘)J\‘)

A 93 Jles R A aS )3 (5 58 51 (e (s b S 9 (53 58 anutilaSla
acullad o geats LE (sl 859) DS S sine (belle S (5,808 glay L2 anasilaSla
JS 4y Slaasl Saw S Jia bS 7700 v 5 ally gl Gle) Cide o 4S (5140 Sy il 02 5y LS
Y7V


https://system.khu.ac.ir/jsci/article-1-1497-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

Dsxoled dlian o il aligy Ola S (5 b ) or e i paS 3 5 JLG 31 )9 )b (6358 (slaea & laard (e ) LS

2 s slaed s dgm s (S 4V A] Salgs e 1) Ol S el st lele (LS (5151 50 5 03I
Glodls 5 [YY] ([Y+] V9] Lol g sha iile adidia Ui o jaaa Jal sy L 028 S3 (slade sene
Ol ) O b o 358 (A slacullad (ad el ) (laadlis [YF] ([YY] [V F] [V Y] 2sis
Rl b 1) s AR slacllad Sl [VA] Gl sags e 48 2ip 6 ol (VL -las s
Csin) S s Sl A o G Gl sy Gl e S 4 500 Jus s 358 sl s
sy GG Lok Jls i il R - s il 8 slaeast gad eadi (b Jis s 4msd e
uliddin (She =gk U QS 5 Gaad b 5 @l (pad J (olaea 55 358 Gpimad 5 (SLL sl upaS
o ) aailis il Be (Sea oAU oot ) (e -0l sl) Clend ay de sena
AL S Alaadl clacillad Gad el ) ae (Sail 5 85 - e sl Ole) 3 (5358 anillle
Lasioan R el (lelle gleS o gloy ol ) 48 e i Risla hans Ly (5358 (0 (slaciullad [YY]
Opad s elaiud ) i jlen ol sl Ol e ok dun) OS alg S 50 ab) g
4 5l iy (U108 4e sena) e Gu Sl 5 (UL - e (i) (LIRS (slacullad Lol jes (Dol
slo & angii 53 5 a8 oy Al e S LG U (Flae Gm B L3 slacilad (an) 8 3 sala
OV slade sane r Galaie Uaee) sad Ela Gy ) Ghlie i (e dsil (p)d Glaeas ) i
(2 VIS [Y] @ 8 ISl llle (LS 850 B usa gin (alg 0 (S5 5 lend
Ciala ) 5 ol 435 s il aal s Baae 5 )L laea 5 o siedy 3ok s sl (53588 )3 slaea s
S0 ) 2 S 3 (5358 (a3 02 i (slaciullad 51 )53 (il B U 58 ) gloa jin& ulisKin
aly ash Gl (YO] ([YF] «[VF] ([VF] Y] b U Slae Cusie 550 o3 el Gsalia Vv 4
o e 5 20 S 35 s gy (Bae oS 7 shans 5 4S 2l (g jicla € 5 gl 530001 50 5 saw sl K (slaeass
) gy oS i s sl 8 (laea i i o 5 b (o Risls S 5 8L Jlad 5 58 e sl iy
T osS G 0 leag (@ SE) [YY] 2ol IS S o il )y SGile slaasl s dea s (s
O dsana (ol S S S5 (s s b (5110 (s e sla_JLwilS Al ge (52585 slaea 5 ) sieay
aada by Gl iy JilS gleagi b oalid S (g i Ll tatiun <y sl 8 B Gy
~ ol ) (058 50 50 Gl S Sas st (lelle S 5 (5358 ol (slacillad 48 i () e
D3RG a5 slaen st Ay il & (g oS ) (Sl e e 5 (Dol s ) e S
Gt (258 (slaoa i it ol jed (e G Sl U (e sl 8208 LIRS (slacullad L 4S5k Jla
23138 J) 55 4a g (Hal (slacullad 4S ey ) cs s O sla_sLailS al s s 5i ) sieds iy o S

GRS ) (5 53 (e (5 Yl Al By [V V] miad o Risla 5 diSii e Sl 5 ) s Sle (laS 50

V. Dimitrijevic

¥7A


https://system.khu.ac.ir/jsci/article-1-1497-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

Dsxoled dlian o il aligy Ola S (5 b ) or e i paS 3 5 JLG 31 )9 )b (6358 (slaea & laard (e ) LS

sl DLl 2aad g (5 5l S ad y ab S (6 AL Jled 5 538 e (a8 b A Cgia lagias
O baBl 5 lal slaslad ) s dae L Jled a5 4SG ) by €3 9800 035381 (5 ) 52 (e
Gl Al Gl (@ 18E) Gl e S dysisie Glle GLS 50 sdn o sl s
O 3 (Y JES) aitia (Hlesl€ 00 B PO cudiia b ) gl S allle (S ai gy LRy O iada
st 5 ol le e w4 @ad il LKty Gl lasals s e S cut slawsisl £ Al
i 2 ailasap Bhlie Koo 4p s o0 JSoa1 ) (S Gl 8 L (Ba) sl UL
Chaman b (5 )59 e 5 b Dad Jia sl Fo B Y (g Cadliiia L i S (5 )5 i slagiag
g Aig) oAl Jlad (i 4S M3 s S 58 (sla S35 o Jali (Y 5 ) JSE) ol Cunanl oS
s il S lad sinl ) o)l 8 slaslar ) 2 s ke (la S 5as b la S g st (8le glaS (Gl
O O3 03 3 ¢ il e (e (e Ag SIS ) 8L s Gut il b (slaed 53 g e oS
5 4wy clcuiia s Gag 1l s s Jlad a3 Sl ) bl jad dlaiel 4lS ates g
5 (Olaind ) Aigy) 538 e a5 ) LS QB 4Bl (il 3 5 03 3YL (a5 sla S5 (sl salla (pinas
108 N ga puilella 4S a3 Gl Gyl Ll GleS (Oobdbs -0 A Al digy) (s AL Cagia o s

LYV] sl 225 30 3ab 50l yab s gy (Sadadinin by 5 (Selle GleS JalSS led Jal e 3 o) sy e

Can gl

R bl palie anlitne) Oiner 5 (o sSns Sae i s S5y 0 5 s glacalid a5 L
o5 R 52 a3l (Caps sl By 50 355168 - 53) QS (ol B S 5 b (258 slaea s
A (lasS od s e 2 eSS 53 5ok slaeasi 5 sl (538 slaed st (s 5 msSll)
Off bl a8 2l ST lagl o U (SIS 5 e b gualie (A gl Hh e St (liesdine)
255 e atiale ST W i (ol 4S (5 jualie (p iage S SSE B0aSy ) 1 g O sicee lach 5lis
O D) ealdind L YD 5 Eu ¢La Jdeld ol (S yalic 5 Sro¢ HFS Y (MNO = 8 palic ;)
% D Gl e ke b EU/EU* 5 La/YDb «Sr/Y atile padld glachud ¢ Shardicpne ) slach 4
5 Yb oY atile jualie (A dilie 50 s Gol jodlie ape i L 48 23 Juala (2588 Glasagi ) o5 8 50
Lol Croage ) 48 2K S 5 L0 1 1) Dok sleeast Gl 55 aS ad aitle ola sl SiO, b
EWEU*- 5 La/Yb-SiO; (La/Yb-Ybe SIY-Y (SHY-Si0; 2ila o iie 53 sla_lasal  s5s
sl lagas O ieas [V 0] YHFSE-Y 5 [7] MNO-Y b lasat Lol jea a5l 5ige 4S 3 3 o6 1) SIO;
Pl 53,08 B o dle Wl Gl a1 gd ealdiul s LU 1 50k 5358 (slaea s oIS LSS

5 S Gl el 5 pued 0 (Haadld Ol giedy ale Ua sladiia ) glals L)

¥74


https://system.khu.ac.ir/jsci/article-1-1497-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

Doled plian ¢ oraid Bl

Ola S (5 b ) or e i paS 3 5 JLG 31 )9 )b (6358 (slaea & laard (e ) LS

23S SLSE (gl Hlagai 5 (Hhrardicne ) S & Gl ) (A dalal D3 S Wyl i) (38 23 5 e ol 8

1 a2

P
et PR vam Bk
= midacsin zmc
& Fopyryeme dpan

Leged

[ FlioFlsisoomos ik alios bmaks
Bliomes gisdmost B
[ Pliomesvolomic ook (s

B CEzoeas-Mismns wdimentay

[ Eomor Ctgoman votomiss sfimesimy ck
(Bbr Awman Rzzak and Her commpledes)

7] Latn O emtacmcrsn-Eocmne cptisoli ametangs
[ © mtamecrn sarbidits 2nd fyach
[ Fermaizvh
o] Farmai s praminid sods
B Trizmaic sadimentary mocks
Srkea ]

Thrzat e

[ L2 s Miocms Phomasnaizamiz moka (Mossham-fyps)
B Lz Miocme Fiomon satoicamic ook s (Detai-nme)
[ Gdts Latn Moo pracitodd rocks (Kh Pasjyps)

[ Lz s Eomne-Ofin omen pramstedd rocks {Jo'md Bama-yp)

o
2

22K

Abbreviztons ad explasacioes

=] Feld mia
AP Abdaproapect KDP Kader prspec RAMP Rxi Abaddladin przpes
) DAP Dar Ats dapost KPP Kb Banj prospect 3CP-3 = Cheskreh doposit
PoThyYIOsT | DLt Zar doposit LZP Laf b Tar r <
sl L depnat 2 prospact KPS Kk prapea
GEP-God-eKohvarypmspet WP Maidok depoait 53 s prospect
- Tjs prospast WP N C e prsapact 5P Sem prapea
Faty [ D P NEF Nasin-Bef Fastt NF-Kabeod Fadt
o RazSagjecFak SEF: SadbizanFast EVF- Sarvmstan Fast

28U 5 0 s 2kl sWoa gl cundga g (e S S g ) sin el (laS pauliliCyia ) 0 ol AR Y JSS

[VV] Casa 5 G sl

-4S-Sikm

|4—G—4—‘31m|

Darreh Zar

Bagh Khoshl ©

% 35 -40 km

Q Supar-largs deposit (tonnas of

(oo Ococvmence & indication

QG iant deposzit (tonnes of contained copper =3-10 Mt)

O Moderate daposzit (tonnes of contained copper = 0.1-0.3 Mt)
o Small deposit {tonne s of contzined copper < 0.1 Mt)

contained copper = 1-3 Bt}

0 30 100 150 200km

|

[FA] $29a s 9l Bas AERT AL o Ol gl 8 Al 53 A gy Caliuda 00 ol AZRT () ¥ S
e a5l Ludls 38 el g la S g i lala GlaS puud o )3 (510 1B Al gy Craliida & jant AGRS (o
[V V] ol A gy Coaliia JiSIaa 3 (adaia AS (laS o & Jladi (WG 33 5 b5

Yv.


https://system.khu.ac.ir/jsci/article-1-1497-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

Dsxoled dlian o il aligy Ola S (5 b ) or e i paS 3 5 JLG 31 )9 )b (6358 (slaea & laard (e ) LS

HFS salie 5Y « MNO J) (S35
53S) MNO Sl palia (5 58 5 53 e sl JlilS Al s (2 5l R (sWoa 53 s (K55 (o siaga ) S
) ol laae L walie g gana Ve ppm Ol %S spalas 5 (VA ppmO) 5eS) Y e(aaa o) )
S lsieay W [V 2] OSe 5 B 5[] O Ser 5 05l 4S sl ( Zre Hfe Tacy HFSE: Nb)
125 S 50 i i sl 5 o obrian 1 sl s s sLaed 55 S8 (5] s 2 SCSSE (S
AS L S5 ) ailod 1S (8 yma LS el (5L 3l cll) 53 3 g 5a (58 5 e sl LS 5 (L)
S sLreasi O sl ) lLRed s 7 sa s Alead A ) paiiS ST )l goad ) sy
o IS5 Gl (P 5 TUSE) ol 00 S S8 (b Jls i sl 53l K) )5 bl (slaeagi 5 v
2% ¢S se cdadia pos (sl jlasilS alen ) e S (55 5 53 (e ool (sl JludlS ol sa s i) K slaoa s
cla il auile o 8 sl HLuilS an il K slaoagi ¢ gl sleagisasana 53 il g1l o sS pu ¢l )
sWeasi 5 )y lras sled s 53 53ma 53 pde Sl 5 O AIY e oS (g 8 sl S 5 el o
o) (LSS (slaedla b allae () ailond adl 5 9 )b (sl 5 63 gana 3 (Sead okl s s il S
3 (Sl s T GRS 5 Gue 0S5 8l LES) slactullad Griman 5L lailS ) e
& il R (lasy 5 sl g )l Calise Jal e 2 23 gice (5 58 BBlaly HFS Jwalie s MNO <Y
) 0] 7] ) atile 4S Cad 0ad - shae (Sl gd 0l ) s 58 Jladal lea a0
i) ) sl (535 (slaed 5 48 Cansl Gyl o aliie ) 3 50 Gl 3 il S i g3 (il ) g (A
25 sdeaile oy 0 (A IS L s Ciul ea gy ogd ealic cpl 3 L 4aS dilead Juala e Ko
(OS5 s Jsmial i ) aiile) ilaisl s
Caely (80 el o sial 2iila) 55l sLalella o La LS (3 5 (B )5l o By )i ol (o o (@
a2 51 L dadia )3 e bl gl (S Biled 5l Jals an 5 S3e jualie s Gila
€23 a5l
P H0 e S L 5[Y7] Gee 2 CO, Jl (8 S S padilan 10 s gasd b 3 (B
€23 8 )5 )b L&l 3 MNO 5 Y ceda iely i) i e 4 9 (YU = shass
s &L L s by (8l g slad slae g ¥l (S jail 5 )38 5 e £l K3 b a2
2% el Jglas JIMN 5 Y <ada Eaely 23l g5 e 02l slita
D30 GLBle ) 380e 58 Caha j3 ) ege i sl (San )l 3l 50 U sl Al g) Jal e o
a8 250 5 L allan () 4S 2t MNO ) sofadia Dalie aal s (e S (sladslae 5 YL 2S 1y
A5 S alal s o2l 8L 5l slelle sl 2pls B (5 5 ) 5 (slatuns o) lal 5o Gl gl j 3K e 20

G aiba Bl Iy b 5 )b gLl Sl el 5 aili y ga sl (inad 23 8 e MINO )l (Sadied o

\AA


https://system.khu.ac.ir/jsci/article-1-1497-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

Dsxoled dlian o il aligy Ola S (5 b ) or e i paS 3 5 JLG 31 )9 )b (6358 (slaea & laard (e ) LS

23305 ol Ol b yealic (inas 5 MIN S el Caely il 55 ce (o350 ) duala ailegpy )2 laJS
40 58 480l G5 003 )8 e sealic cpl ) sl Bl s b slelle (Badiei 4y yaie llei S 0 K lag)
N ga (b w3 Lol yea 23 i MNO A 1 Y ) (Sadiaed 230 W&l 31 )i 3l ge lnlas 2lad
Jie o Ao S sl y o Hsli gm0 [YV] o[V ] 25 duala 5ok gllle ki o i 8
S0 s dlain) S Gaimad [V 0] (Y] o) 0] 2080 S ol Sl 3 ) aday Y el 5 ol
A SIS a5 A8 il (5 50le Bl idn sd Ol ag (i 8 Liie oY ) sk slallle (Bad g (51
S jlie a5a AL a1, Y Ligdas cu &6 5 s 280 (agd ) Jeala sailag o il ysa 5 e & Jia
22 055 S slallle S (g ys 0 algidi 5 s8d dnda sl 5 i b [¥V] [V ] dae
G ) 3l s Min ) sl lallle (Bad e 48 2,8 ol sie () siee [V V] e S (ilfle (LS
Ol by ealie 5 Y O Laldle ol (Badied ol 55l (ohail dal e 50 )l 58 30 5 Lyl et (o (i
ol sl la IS ol siean il a5 i 8 gla jale K (8 igd ) (3l A el
a5 (S)) = A G SIS Jalaay i)y )l ab) b e gl Gl b 5 sd ) el oaila sy

A sl L&l 31 (s 5L Ul e 4S ol (Jsuial 5 GuS 5 )

300 100

& Granodiorite (Kuh Panj-type)

# Diorite-Quartzdiorite (Kuh Panj-trpe) - .

M Grancdioritz (Jebal Barez-type) o ol

@ Diorite-Quartzdiorits (Jabal Barez-type) ] ‘

u
i 2w} . LA
- - " ol %,
N = 2 —57/ -
+ = H gk 1 ~oe e
= - S . & 10F . IS Now-productive feld
+ L ] » - D = o o
= jracty
= B ) | L Py -
T 100 | Nomproductive o 4 »_e 7 ___| D,
= Productive N :
= o ¥ e 4 Sub-productive field
*o Laa
o A o L =+
4 Gramdoi & (Fxh Pag-tpe)
Rt # Diorit=Quartatiorite (Fih Parj-vps)
Productive figld B Grmdoit (Jehal Bareztype)
0 | | 1 A » Do Quartdionte (Jobal Barss-tope)
10 20
0 30 0.01 01 1
Y (epm)

l\f.h(?gm%) . .
Dokt I gk g slasa gt LSl ¥ IS

Clas 53 (ol Jla ) ekl g (B 098
gl 3 saliiad b Gla S el g i laSla
[7] 3 4k s £Y-MNO

3 (@ 098 @) LUl s 3ski sLroa gl dlsin IS
el g3 gl el Clas 3 (JUk Ju ) gkl
Oy pualic £ sana lagal ) salitad b cla S

Y Jtie U3 (U HFSE) 24 sulay

Sr ) ugwu-“;
D) SITY S aalie 0353 3L e Soliedn L (F oo ppm) Dicks) Sl k) (Sas e
Sr/Y) 4dhie (il sl slallle L 4slia 5o gla S (5 38 5 53 (e s LS A g slalSle 5o (Y4 )

Dlasa Jolaa A SrY Jlasad 3l saldiel b Cawl ‘)JSJ.A Ls\AaJ}S O ‘s..n\...n\ 9 J‘)L} L;LMLU\A.} Bl (V o 3l )SY,S

vy


https://system.khu.ac.ir/jsci/article-1-1497-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

Dsxoled dlian o il aligy Ola S (5 b ) or e i paS 3 5 JLG 31 )9 )b (6358 (slaea & laard (e ) LS

Lo si O siedn ol dlas i lasa s ) (sddn )50k lea i () sicdn i o S i 5o 55 SO,
4SY e S SIY Jlasas 5 b Galsl [YY] Taisa 50 5 ulds cpiman (& JS) 2ia K SSE 5 )
20 S ol (b yre efle slache 5 sane ol ST SIS 51 iK1 sla Bl (KK (5l
dlia 5o 5 (ST slaed fbasaan 3|y (5 ) 3 e sL JluailS 0t g (sLaod 55 (2 s i 5 (0l
(7 5y 2 e ) (Jsana GILSI SIS slacKiu sasaan 5o 15 S dlas sl glasas
(VY] [YA] 0 Lo aden 3 Liia (5 85 e Al ) (b 53 50k (5358 slaea i ASIT R
i 5 LSl 4 diafiea [YA] o) lSas 5 i jle Canl 438 K 1 8 0S5 ) 5a [FA]-[VO] i 5 [VF]
o) 3B i b 5l ald Tl 5 Cnt Ll ¢t LSO SIS slalle Lial slade sane 43 )
R oala e 8 IS A sk Gt Grined 5 b Aaal o Lagl lalane Kiw 5o @l auila
haricnae ) SR 35 (oA oS )l el a8 ailat K IS same GallS SIS (sl S L 4l
e sl HLuilS Al ga slaca gt 53 Sp/Y G palia (e ab g oJla pa 5y Coadsadilag) jy gala
Loy 48 sl s € Liine Tame 51 o (Sn WS () ol (5L&La 48 333 e (ki Sl S 5y 52
G b ) Jealas ilagy 53 leal (IS ol siedy )& 5 saial Jilie 50 5 ol 438135 3 ga SIS 50330
el Cuul aiudl 8 i cagd 2l 8 o O gl ) 5 S 33 o Il Gl o3 S ) Ll
SOk 3 5iee (VA ppmM)Y ) oS Glacilale 3 a5 rinan 23 S S ol 3l sl&le )2 S (il 38
i & CSile Lo iy Won 55 ol Lite S 3 ilar o Jpusial Lol -t i€ (5l paile il
Slaoasi 50 S aS i cdulie 3 [VV] 20,8 LA (b ada (slo U8 Al gy 02 50 3 e g (il gusdal
dualas saile gy (i Ol sicds HS 5500 (aile (AL o2 (alSadl sl (e (b b ) s bl 5358
O 2 G5 sh G Tled 5 (o880 Cpd il (e il ) OIS 5 30 G aa (G L 5 e )
e lalleaaiii j 20,8 o U L Jliale palagl cad a5 5 @lde I Sr adlaa Gl Curaag
Sms pie SEOLE B 5e Y 51 K ool i Sl (mined L2 381 pa S0 peslic 1

TYVT 23l Lo g ) Al ge slalle Lite K ja e )&
3 PR D »)

S SA pualie ) Ay Kbl 5
God s e yeS 5 5oLl s s b sdsi slasa i gl ol (S yualic il ) h Gl st 5 &)
G 506 S ealie o)y ) b U slaniy saiaa ol (Y JSd) [FV] C1 i€ 4 i 48 Gla S

Gt s 138 ol yaady (GU-LU) 038 135 (SIA jualic ()5 3y 5 U 5 Jaws sie e Uy 5 (La-E)

V. Defant Y. Drummond

vy


https://system.khu.ac.ir/jsci/article-1-1497-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

Doled plian ¢ oraid Bl

Ola S (5 b ) or e i paS 3 5 JLG 31 )9 )b (6358 (slaea & laard (e ) LS

0 I I I I
4 Grarodiorite (Kuh Pan-fyps)
ol o # DicriteQuartzdicnte (Kuh Fanj-typs) |
¢ 2 W Gramdiorite (Jsbal Barertype)
+ & Diorite Quastrdiosits (Tebal Barez-fyps)
2oy
100 |- KP4 -
hia=g ]
e
% 0 oy i
W LEFk  MPg
@k Fd .
ot

40 |= iy * -

| Prodwtive ROPA o o M=

Nerprodictive Namal cledialinerods
ol am P i

'
gl
o ] ] ] ]

0 10 20 30 40 0

Yooy
I (098 ) Lok skl sWoa g S 7 S
G pudlla ) sl Gk Jua ) gkl

Ol

Y Ji&a 2 Sr/Y

120
APy e
Ny
& KDF
pip= 3
KB
80 |- e KD & =
MPA  ADP
e i
™ scp
]
ALID
40 |- g DAPA -
Productive RANT, Adakites
[y - - ____ T __]
Noa-productive Normal calealkaline
L . *» ‘ [ | ] tocks
LI P -
e * o mm
bl [
] 1 1
55 60 65 7
Si0; (wtoe)

(T 058 @) LUl s skl Lo i Sl 0 S
Gt ppalia 51 oot Ly (Sl Jla ) Lkb )

SlOz d:'&‘ 2 SrlY
Al VS8 Qg ) AliLa JSE 5 9 @il jluatdl

alie )l gie WaS cdi Ly (laass ) )l )50l slaea i ol )55l slaea 5 ) EU (e
s olaia ol andn (p8iin 5l (SUA sualic () cad oS o U Candi 52 slaaigy 5l 0l (Sl

OaS (5358 anatillla 3 5ol (SIS jualie (35 ) dae G 38 Bl (rsa 40l &) Gyl i FU die

e s2) s (sl 33 ke (b Jlo ) G Sl -y Gl 0550 31 e S S s 5 s il

g 0 gl (il Gl e 0 S 0 )5l (35 Lo 8 (il ) o (Badaie 4S8 il (S-Sl

La/Yh Cams Gl 580 Ly (53 58 0355 Gui 53 Gl )3 )30 (SIS jualie Sl gl 8 Ol a5 43 o 51 pe sl sinie

L aadia 50 YD ) s ome s JlwilS o ge slallle Hfada Sab o8 Kol 4S 3 gl e oala Gl

Sl )5 LL laea s

1000 1000 - - .
Cranodiorite (Kuh Py type) TDiorite-Quartzd aite (Kith Pan-type)

W Grarodiorite (el Barez-type) & Diorite- Chartoriorite (Jebal Barezfype)
% 100 - —% 100F -
& : g g
o z o g
[ = |& 050
@ 2|3 =
1 L1 1 1 1 L1 1 1 1 1 1.1 1 L1 1 1 1 | T N N | L1 1 g

IaCePr Nd Sm BaGdTb Dy o E Tm¥b In

LaGeR Nd Sn EunGdTb DyHoE TmYb In

Ay Gl AS o o a9 S Jld il (s 35k sLoagh Ja AU SB pualis )l 8 g o &) Aulia VIS
A G 80 g Jamgia ol S pualic ) iy 068 W gindl 8 a8 Sad 8 ilead jlaiady C1 cuyyais
Aadhgi s sig) ) RO I yeSia sualic dadagy s sladigy o K ) 8 L g gudgda 5k Sl sla sl £

ol S 3k Jl L sl £

V¥


https://system.khu.ac.ir/jsci/article-1-1497-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

Dsxoled dlian o il aligy Ola S (5 b ) or e i paS 3 5 JLG 31 )9 )b (6358 (slaea & laard (e ) LS

La 3 (e 5 Som) (S i jealie IS G ke I (adld o) sieds La/Yh i (5220 e

L Glal&le ol sieds G Gl (610 Yo 5 A8 55l a8 (ghad Ry Causd 02h L pre L& o (Lu U
Y] [TY] sl oadi 8 ya Lina 4pali oy ) L cand 53 ) 4 R e slalella Uy 5 aly 5 Kl G5y i
U300l bl 5o 2 s se (sl HLilS aiilad L (5 ) 59 (e sL JlusilS Al e (53585 slaea 55 JSI 50 [¥ 4]
ol yaddy Ay ) Gia [YV][FO] s 53 aa 5 [FV] [FY] ¢[Y] Led oo il ([ Vo] sasic VU
SiO, diie 2 La/Yh Llases (wbad o ol oadi (i) K La/Yh st sl Yo 3 58550 slie
G e 3 Si0; ) (Al Aaly 3 Yo 3l 58,5 LalYb L (UsJb) g oS b g s slaea s
5 i 4S Yhey Jiie D3 Lacn/Yhon Jlased osbd s (A JS3) ailead eliSa (5 ll) Sk Jus
lod S e e sl 50 gene Gl SIS 51 3SIAT (sl (S () [FA] ol St
skl slasagi g ST slhed 5 53 gana ) (T oS i) e S (s ) e sl JLwilS Al ga (slaoa 55
i S ol (3 J5E) s 8 ) Jgers Sl SIS slacKin sasime 3 (Ook dbs
YY) s 5 [FV] led s ome i 53 ()/3 ppm) Yh ) Sadeed s La ) (Sade
G it BokE LA die S 5ol (SIA jualie 5ol glachlale dga s Gl 03k a0l 5 [T
Gl [FY] [T ] lelle o Liiie K s aals py (had ol i e 50 5 S jaie pualie ) L&l
2l gice YD ) onl glacabale dsas o Sy b 5l cand L&l cpia 0 g lacal saiaalis a6 4S
il acSin ol ale slelle Liie 4pali aileg 0 Jsatal Lol jet ci & (5ot (paile 3L saias Ui
V0] Gl 450 353 plaiali 50 ana 51 Hskda | )Y ol yaady (8 5l (S jualic LS Gl )y )
a8 slacSin iy i & 5 Jsuiel (IS 5 L Lile S ey a5 0 e il 0l 1 [T ]
Gl Al 3 ol 00h g 4S S ) geal (5 ) 59 (e sl JLailS g (slallle Liia 4ali Gl sieds 1
5 Jsuid s 50 (lelle mie S ) ol JLES i o JSE 5 50k Gllle g a4l B
(O (8 el o s (el emS 5 ) (loal (SIS (55 B [V V] 2 sdin pusd i 8
O ok (Kl 6 b Sallle (5,805 Gl Nl s i (dsere Gl SIS Sl slallle o
1) s o LS e slaoas 48 lagl 5 [TA] 258 (La/Yb>Y+) S 5l jualic
O Sadle Glallle (i o(Cu s 8 (g Fi)S ey ) e Souls U el s laal
) oaila Al slalelle (ad g Ladl Cuely GBa i Gl 8 S a6 1) (Sonds 5 Jand g (slalelle (i ) i
O e 0 5 2k alsa Jd SIS jualie B 5 (ee ol ety S 00 (SIA jualie 5 )8 3 se o
(il (U saal 5 S gy dillan) lde ) oad ) oliia sla S 5 )5 4S Y aiile &0 b (S jualic

[YA] ¢[) 0] 2528053 (5553 (e (5 s JLasilS (51 Al 50 (58l S oxila ALy (sl i Jicpas 23 S o

Y. Martin

Yvo


https://system.khu.ac.ir/jsci/article-1-1497-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

Dsxoled dlian o il aligy Ola S (5 b ) or e i paS 3 5 JLG 31 )9 )b (6358 (slaea & laard (e ) LS

SR 5 (e sla JLailS o g (53 085 (slasa i ) 5ok 52 4aS (3Y ) LalYh s 00 30 ol a2
3 s slaeasi lulid o)y ALES) S ) siedy 3 gie il sl i la S daals auile Lis

J}m sl )}JLQU

ou
& Granodiorite (Kuh Panj-type) 60
# Diorite-Quartz diosite (Kuh Panj-type) 4 Granodiorite (Kuh Panj-tyye)
s0 L * B Granodiorite (Jebal Barez-type) i £y M Dm[e@nﬁlmlemm-m:e)
@ Diorite-Quartz diosite (Tebal Barez-type) s0l . ?"_‘:’]‘Z‘;S;W?Z’Z;—“: oo
@ Diorite orite (Jebal Barez type)
40 - 40
., .,
*
-]
ie 2 4
30 - . Z 30| . 4 -
* A - + Fy
. . ; *
20 || Productive a4 4o o __ _ ekt ] D PO S .. N
Non-productive Normal calcalkaline Non-productive Normal cal calkaline rocks
- rocks
| |
e " )
10 | . 10 4
.
L] = . [ ‘ s @ .“
] " . * = ] *
. . - - [ 1) u
0 T T T T T T 0 ‘ = ‘
0 0.5 1.0 1.5 2.0 2.5 3.0 8 55 60 65 70 75
Yb (ppm) SiOy(wt.%)

W0 ) gk s shi sWoa gl el AJS
Yo ) sidas La/Yb sda ja g bl

V(7 058 i) LUk s daii slasa g SIS 4 8
Gt palia ) saldiedd b (ke Ju ) gkl
Yb Jida 2 La/Yb

Eu J) Sad i

1 O O e 4 (i o5 at) g (5358 sLaoa i )3 ol (osardira) S8 sla S35

Gl Lagl 3 Bu e (5 lain o 2 S adliiin) )5 )Ll 1 50k slaed i (lalid ) Sise ) 34l Ol sied
3 5dse padde (EU/EU*=Eucn/VSmenXGden) EUWEU*aals 3 538 )50 L 5 s slae jalialyas
L&l ool Jusiii Jama 53 (3 30e) a5 4l b 5 Llle (g3 g slacl 4g (1) Eu e 5 jlaia o () + JS3)
JSa Gely e a6 Jae 5o Gl ol ) ol (50 59 e s 50 48 Gl Gl o alie ) [FF] Cand o2l juuds
O ot a5 L&le o lanes) dayl 3 23,8 e (EU Cuie sl = L (in) ) lac] slallle
o anih 52 5 35S a (8 sla AlSha e ) (sl gas e )y gy (sl g (sl Sl (llan 5 S
3gign el bl 8 Gl g Jantad g ey Bl Sk Clde 50 lgd dal e e 53 R R a8 0 e
slaail i Hlaie O [FF] 258 calie (ol JludlS (o) 502 8 e il B 5 e ) (e sl8le 48
OSaa Laod s (ol obe sLSla 4S 283 0a (L33 sl (53585 laoa i 3 EU (Aite (bt 2 (188 ¢ 38
G 5 8L Il 4 i el )l 8 o asa g dalas IS0 530 gl o 4S 23l 4 R Laise Jama )
LSla 3 S ol ety EU pdlie il 381 el <o a5 Lalle Liite dali iy sd 2k s

oain o L s (i o [FF] ([FO] 280 JSi 1 s b (slaod 5 atusil 55 Lilatia 48 23 K snile il

Yv?


https://system.khu.ac.ir/jsci/article-1-1497-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

Dsxoled dlian o il aligy Ola S (5 b ) or e i paS 3 5 JLG 31 )9 )b (6358 (slaea & laard (e ) LS

At ¢S] Sl (Bai i AL ke slalle 5l gl i K L saiaa)Lis aS (EUEU*< V) EU ke
) Al laciie a1 Lagh gailelaly 5 sl s (sla Jl JiSES ) 8 sla (il 5148 55 0l )
5 OS5y ilen LacilSli JSE L e o 5 0 et 00 JS5 (o2l s (sl 318 4S 20 8 e Gy iyl
4 o3ile By sLlle 5o 318 53 8 58 () S 2l 5h (pl anii o 3 R 0 Risla 1) lag) sl ) Jsuial
03 oAU Tl 58 () il 38058515 (5 5 e 5L LS Gl 5 () 55 L8le (0l g e IS Cin
o) ety EU (e (5 lait o e o) 3-8 slaaiyl s auia 51 ol 0350 LajdaSa 5k Jus i (slaoa s
i () ey OIS 5 5B atle AL saian (alSal) ) (Sae ol Jles a8 (53585 Glea 55 )3 Sr oS yalia
G Ll 5 (o8 sd il b o e 313K 5 30 i a5 b G b s e )l el aile
Dlale palagl pada )y seaile Bl Glde 31 Sr s EU gadlas Gely Cuma g o) [FV] ¢[F0] 23L sk
24l A S pualic Ly Cul eala JSG 1) (Hed g (pin 4S8 g slelle dagii Ho a0 K e OIS 5550
s S
2 (LasEu «Yb) b Si 5 (HFS <Sr <Y «MnO) e b palic hand Gae) slaSis

2 3daia a1 SIS e S (58 53 e 25 3aS 3 3L 5 5ok 5358 sl s 51 IS K (slaai sas

2 4 Granodiorite (Kuh Panj-type)
# Diorite-Quartzdiorite (Kuh Panj-type)
1\ M Granodiorite (Jebal Barez-type)
o Diorite-Quartz diorite (Jebal Barez-type)
+h G b)) Dl 36 slaea g S Y 4 IS4
L J Z oy W
. SN S (EWEU*>Y) + A (EUEU*) Wla (353 )] il
= » * Productive 2 é . . Y A4
3 B i‘"*““:It“x:,;,;,;da;:; P BLEL O3 g0 Glas) Gad aa aae (EU/EU*<Y) -A
{ ‘ .: u .. - [advon Oﬁ
L]
|
—A
Y
0 1 1
55 60 63 70
Si0, e

Somis) Slad s s 0 lasag b ol sL8le (5 ,RUSE Cslite DS Loyl i ) 86 pla o) a8
A gl Casl 0353 Sl S S s (elle a8 LSS Jal e 5 53 LG (e Gusae 5 e S
i sd G 8 JSE lacl glelle Cygemty 4n 5k (slaen 534S a8 0 LIS ) 5S3e (haardite )
5 e 5l ) candl oaal 3 ga st SALSLe (pria B sl ) ds 5 21l ad Juala 2l L
sl s (L8 38 a5y 5 S8 ) Consl 4] 534S o R 1353 50 (YL 0 5mS) 4Bnl& 58 (O i 4

i 2 580355 (e 8 Jlaws (lidy 5o lag) Jalad ey sl (s 503 S (5 Sl (SSGkas (slaciae o

V. Fugacity
Fyyv


https://system.khu.ac.ir/jsci/article-1-1497-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

Dsxoled dlian o il aligy Ola S (5 b ) or e i paS 3 5 JLG 31 )9 )b (6358 (slaea & laard (e ) LS

Gl G s2d (585 pae LS Ase slasagi HEUSE 4 saie Culgd j2 48 2 8l
VO SeS) MO «OA ppmJ) 5aS) Y oS e o jaads EU/EU*>) 5 La/Yb >Y +<Sr/Y>Y
Ase las) aill 5 lacl saldle Shapdin) glag=dld ol seas YHFSES) ++ ppm 5 (2=
5 ol Gl Ddgee Se Koy 5o haali GLIKI Als e 0 Nl e smys o sl lailS

SOSSSE 5L SH ok st laeasi Gk ol ) 5 xS (b))

U".“J'é

Gl ISan (i 55 0l 2 4S8 Ol ae i Lo CS8 At g Giad ) sel e slacules )

e oa d)\)gu.nl_\u Alaraia Cual 4350 (gloai ) )

&alia

1. P. G. Feiss, "Magmatic sources of copper in porphyry copper deposits"”, Economic Geology,
73 (1978) 397-404.

2. D. R. Mason, J. A. MacDonald, "Intrusive rocks and porphyry copper occurrences of the
Papua New Guniea-Solomon Islands region: A reconnaissance study", Economic Geology,
73 (1978) 857-877.

3. D. R. Mason, P. G. Feiss, "On the relationship between whole rock chemistry and porphyry
copper mineralization", Economic Geology, 74 (1979) 1506-1510.

4. M. H. Karimpour, W. W. Bowes, "Application of trace elements and isotopes for
discriminating between porphyry molybdeneum, copper, and Tin systems and implications
for predicting the grade: Global tectonics and Metallogeny", 2 (1983a) 29-36.

5. S. C. Creasy, "The Schultze Granite, the Tea cup granodiorite, and the granite basin
porphyry: A geochemical comparison of mineralized stocks in southern Arizona", U.S.
Geological Survey, 15 (1984) 443-446.

6. J. A. Baldwin, J. A. Pearce, "Discrimination of productive and nonproductive porphyritic
intrusions in the Chilean Andes", Economic Geology, 77 (1982) 664-674.

7. S. E. Kesler, J. M. Isseigonis, A. H. Brownlow, P. E. Damon, W. J. Moore, K. E. Northcote
and V. A. Preto, "Geochemistry of biotite from mineralized and barren intrusive systems",

Economic Geology, 70 (1975) 643-659.

YYA


https://system.khu.ac.ir/jsci/article-1-1497-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

Dsxoled dlian o il aligy Ola S (5 b ) or e i paS 3 5 JLG 31 )9 )b (6358 (slaea & laard (e ) LS

8. D. R. Mason, "Compositional variations in ferromagnesian minerals from porphyry copper-
generating and barren intrusions of the western Highlands, Papua New Guinea", Economic
Geology, 73(1978) 878-890.

9. D. A. F. Hendry, A. R. Chivas, J. V. P. Long, S. J. B. Reed, "Chemical differences between
minerals from mineralizing and barren intrusionsfrom some North American porphyry
copper deposits", Contribution to Mineralogy and Petrology,89 (1985) 317-329.

10. J. R. Lang, S. R. Titley, "Isotopic and geochemical characteristics of Laramide magmatic
systems in Arizona and implications for the genesis of the porphyry copper deposits”,
Economic Geology, 93 (1998) 138-170.

11. J. R. Ballard, J. M. Palin, I. H. Campbell, "Relative oxidation states of magmas inferred
from Ce(IV)/Ce(l1l) in zircon: Application to porphyry copper deposits of northern Chile™,
Contribution to Mineralogy and Petrology,144 (2002) 347-364.

12. J. Shahabpour, J. D. Kramers, "Lead isotope data from the SarCheshmeh porphyry copper
deposit, Kerman, Iran", Mineralium Deposita, 22 (1987) 278-281.

13. J. Hassanzadeh, "Metallogenic and tectono-magmatic events in the SE sector of the
Cenozoic active continental margin of Iran (Shahr e Babak area, Kerman province)", Ph.D.
Thesis, Univ. CLA, USA (1993).

14. B. I. A. Mclnnes, N. J. Evans, E. Belousova, W. L. Griffin, "Porphyry copper deposits of
the Kerman belt, Iran: timing of mineralization and exhumation processes", CSIRO. Scietific
Research Report 41 (2003).

15. N. Taghipour, A. Aftabi, R. Mathur, "Geology and Re-Os Geochronology of Mineralization
of the Miduk Porphyry Copper Deposit, Iran", Resource Geology 58 (2008) 143-160.

16. V. Saric, N. Mijalkovic, "Metallogenic map of Kerman region, 1:500000 scale. In:
Exploration for ore deposits in Kerman region™, Geological Survey of Iran, 53 (1973).

17. B. Shafiei, M. Haschke, J. Shahabpour, "Recycling of orogenic arc crust triggers porphyry
C mineralization in Kerman Cenozoic arc rocks, southeastern Iran", Mineralium Deposita,
44 (2009) 265-283.

18. M. D. Dimitrijevic, "Geology of Kerman region”, Geological Survey of Iran, 52 (1973).

19. Rio Tinto Ltd., "Structural interpretation of the Kerman belt", Iran: Unpublished report of

National Iranian Copper Industries Company, (2001).

¥Va


https://system.khu.ac.ir/jsci/article-1-1497-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

Dsxoled dlian o il aligy Ola S (5 b ) or e i paS 3 5 JLG 31 )9 )b (6358 (slaea & laard (e ) LS

20. T. Ahmad, M. Posht Kuhi, "Geochemistry and petrogenesis of Urumiah-Dokhtar volcanic
belt around Nain and Rafsanjan area: a preliminary study: Treatise on the Geology of Iran",
Iranian Ministry of Mines and Metals, (1993).

21. B. Shafiei, "Lead isotope signatures of the igneous rocks and porphyry copper deposits from
the Kerman Cenozoic magmatic arc (SE Iran), and their magmatic-metallogenetic
implications"”, Ore Geology Reviews, 38 (2010) 27-36.

22. B. Shafiei, J. Shahabpour, M. Haschke, "Transition from Paleogene normal cala-alkaline to
Neogene adakitic-like plutonism and Cu-metallogeny in the Kerman porphyry copper belt:
Response to Neogene crustal thickening", Journal of Sciences, I.R. Iran, 19 (2008) 67-84.

23. G. Conrad, J. Conrad, M. Girod, "Les formation continentals tertiaries et quaternaries du
bloc du lout (Iran): importances du plutonisme et du volcanisme™, Mem. H. Ser. Soc. Geol.
France, 8 (1977) 53-75.

24. M. Ghorashi-Zadeh, "Development of hypogene and supergene alteration and copper
mineralization patterns, Sar Cheshmeh porphyry copper deposit, Iran™ Unpublished M.Sc.
thesis, Brock University., Canada (1978).

25. B. I. A. Mclnnes, N. J. Evans, F. Q. Fu, S. Garwin, "Application of thermo-chronology to
hydrothermal ore deposits", Reviews in Mineralogy and geochemistry, 58 (2005) 467-498.
26. L. B. Gustafson, "Some major factors of porphyry copper genesis", Economic Geology,

73(1978) 600-607.

27. R. T. Flynn, C. W. Burnham, "An experimental determination of rare earth partition
coefficients between a chloride containing vapour phase and silicate melts", In: M. J. Drake
and J. R. Holloway (Eds.), Experimental trace element geochemistry: Procedings of an
international conference, held in Sedona, Arizona,Oxford, Pergamon, 3 (1978) 685-701.

28. J. P. Richards, R. Kerrich, "Adakite-like Rocks: Their diverse origins and questionable role
in metallogenesis”, Economic Geology, 102 (2007) 537-576.

29. T. Bissig, A. H. Clark, J. K. W. Lee, A. V. Quadt, "Petrogenetic and metallogenetic
responses to Miocene slab flattening: new constraints from the El Indio-Pascua Au-Ag-Cu
belt", Chile/Argentina. Mineralium Deposita, 38 (2003) 844-862.

30. P. Henderson, "Rare earth element geochemistry", Elsevier Sci. Pub. Co. (1984) 510.

YA


https://system.khu.ac.ir/jsci/article-1-1497-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

Dsxoled dlian o il aligy Ola S (5 b ) or e i paS 3 5 JLG 31 )9 )b (6358 (slaea & laard (e ) LS

31. H. Rollinson, "Using geochemical data: Evaluation, presentation”, interpretation: Harlow,
UK, Longman (1993).

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

33. M. Reich, M. Parada, C. Palacios, A. Dietrich, F. Schultz, B. Lehman, "Adakite-like
signature of Late Miocene intrusions at the Los Pelambres giant porphyry copper deposit in
the Andes of central Chile: metallogenic implications”, Mineralium Deposita, 38 (2003) 876-
885.

34. R. Oyarzun, A. Marquez, J. Lillo, I. Lopez, S. Rivera, "Giant versus small porphyry copper
deposits of Cenozoic age in northern Chile: adakitic versus normal calc-alkaline
magmatism", Mineralium Deposita, 36 (2001) 794-798.

35. Q. Wang, D. A. Wyman, J. F. Xu, Z. H. Zhao, P. Jian, X. L. Xiong, Z. W. Bao, C. F. Li and
Z. H. Bai, "Petrogenesis of Cretaceous adakitic and shoshonitic igneous rocks in the Luzong
area, Anhui Province (eastern China): Implications for geodynamics and Cu-Au
mineralization", Lithos, 89 (2006a) 424-446.

36. L. Zhang, X. Wenjiao, K. Qin, Q. Zhang, "The adakite connection of the Tuwu-Yandong
copper porphyry belt, Eastern Tianshan, NW China: trace element and Sr-Nd-Pb isotope
geochemistry", Mineralium Deposita, 41 (2006) 188-200.

37. Z. Hou, Z. Yang, X. Qu, X. Meng, Z. Li, G. Beaudoin, Z. Rui, Y. Gao, "The Miocene
Gangdese porphyry copper belt generated during post-collisional extention in Tibetan
orogen", Ore Geology Reviews, 36(2009) 25-51.

38. Z. Yang, Z. Hou, N. C. White, Z. Chang, Z. Li, Y. Song, "Geology of the post-collisional
porphyry copper deposits at Qulong, Tibet", Ore Geology Reviews, 36 (2009) 133-159.

39. H. Martin, R. H. Smithies, R. Rapp, J. F. Moyen, D. Champion, "An overview of adakite,
tonalite-trondhjemite-granodiorite (TTG), and sanukitoid: relationships and some
implications for crustal evolution”, Lithos, 79 (2005)1-24.

40. H. Rollinson, "Geodynamic controls on adakite, TTG and sanukitoid genesis: implications
for models of crust formation™, Lithos, 79 (2005) ix-xii.

41. F. Camus, J. Dilles, "A special issue devoted to porphyry copper deposits of Northern
Chile:Preface", Economic Geology, 96 (2001) 233-237.

YA


https://system.khu.ac.ir/jsci/article-1-1497-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

Dsxoled dlian o il aligy Ola S (5 b ) or e i paS 3 5 JLG 31 )9 )b (6358 (slaea & laard (e ) LS

42. S. M. Kay, C. Mpodozis, "Central Andes ore deposits linked to evolving shallow
subduction systems and thickening crust”, GSA TODAY (Geol. Soc. Am.), 11 (2001) 4-9.
43. J. P. Richards, A. J. Boyce, M. S. Pringle, "Geological evolution of the Escondida area,
northern Chile: A model for spatial and temporal localization of porphyry Cu

mineralization™, Economic Geology, 96 (2001) 271-305.

44. E. J. Mungall, "Roasting the mantle: slab melting and the genesis of major Au and Au-rich
Cu deposits", Geology, 30 (2002) 915-918.

45. G. M. Moore, I. S. E. Carmichael, "The hydrous phase equilibria (to 3 kbar) of an andesite
and basaltic andesite from western Mexico: constraints on water content and conditions of
phenocryst growth", Contribution to Mineralogy and Petrology, 130 (1998) 304-319.

46. P. B. Kelemen, K. Hanghoj, A. R. Greene, "One view of the geochemistry of subduction-
related magmatic arcs, with an emphasis on primitive andesite and lower crust”, In: R.L.
Rudnick, (Ed.), Treatise on Geochemistry, 3 (2003) 593-659.

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

48. G. A. Dehghani, T. Makris, "The gravity field and crustal structure of Iran", Geological
Survey of Iran, 51(1983) 51-68.

YAY


https://system.khu.ac.ir/jsci/article-1-1497-en.html
http://www.tcpdf.org

