FYF L PO dxio 5 AR 5k pom 5led oiid 5 Comn Jlo Y

o O3 Jlod 4B g (g y (o SN0S y conlbpao ) 9 (215 (bl o
olpl ey Jlb

¥ T . Y P> . A Z. L), i .
1310y 48 o ¢ (W yol (e & gldke Sy C Sowle e gzl Jaslow!

‘J‘/__/‘@.@j)/;ci:mj)/o@'/.) ;/a}ZC PRLOA/AY 5‘5«.![4.«0 (J"'OJ aj)f—’
Ol deog )l iy )] cieio oL o ydro (cuigeo 09,5 —T
O e e ol s ol ple oS s posle 09,5 -1
O] G i izt olSEID ¢ ydro puskigoo oAl ~F
QAN VY 2 ol ases QAN F allie il )
ol o B0l )3T il 53 35y Sl o Sl (8 fiashe Yo Aol o a5 s aibate g, s 23S e
oxiSTpails 5 slauy il b ludis Ojgo 4 gwypm 9590 adhaie ;0 o 23S0 Wloads alad (6,85 Y SOlo lawgs aS
b Swdule ;o olials .casl 0ols #) (6 89,y SSlo jo JIB slalad ouisS ) Ojso 4 e 5 bl g b Siwanls o
‘SJT Slge sloali b bl )l jo Swawle boaxly o e Coigd (uiored ol (6,89 0¥ Slo (ggiiinds g Sojlen b bl

slasls @‘}(5;5 ol e ot i adlhie jo Jld cole o) g (o e oW

.L;/fa/}.o [ S £ Kwdeolo £, 89 oY 45 ps £ guno )i U1 g0lS slaejlg

Lo B, s FO YA L0 YF o sk 5 Jlat YA Y5
aalie ol jo —wlid sy Glaasly o S o)l0
SLaaisl loacgaze 5 pwgre (@Yl Eym jlo sloatiys
0o @1)’4_315 ahaio 15 (6,89 ,00Y Sols v gl
S5 adibie pugee (@YU o Wil lanxly )5 e
o S ey @S A Azl b Sl oad &) (o) 2
o laay ol .l loails (_;;“Mu YO gl as
L g yiegdeS o )0 Jley (Jobo (08 b (qwae O30
alassly (5 S e Ve b e il wiz 5l i (Slsed
ot b jo Somediliss opl ;o sdee owlit Siw V]
S Y (Jomt oS 5 &5 )be sl Jobt Gl

doddo
o slaating b akal) jo Slas SlaasT g gl (58U
=SS ledg casl onls plxl lpl o Fw aY g4
e redlend) god by 4l an )3 Glnl )3 e (o5,
S5 ol s Ol o8 052) o515 e (ol
alis (S ~ e gy a9 5o LAV Wileas Slulis
Cmn 00 u,u)‘)j S5y O )‘ GO0 Gn.\_x.n 6L®
oy LS YO+ Job s s )lgs 0 Sume slaailas ol [V1-4]
$9> Hslol Sliws; U 5y 30 0 ol adlase |
(il 3T bl s a3 ailane wlassly b S
LTA YE Glilin Lot rs o iy gl ped oy

ismail.tgeology@gmail.com : S5g xSl Cay o= FE-YYYYEV Y 5l e AVFAVEYANVD 1505 ¢ Jgtume 000 o5



Olnl (ol (G g (ol joly alo

ol)’ylo.i)é (SN (o lde (mnsle o lez > 4

L 53l als Seagjgim (b wllels 99 Lawgi i 5 Jlod
Wz Ll S S0 4 5 00 Sgaome 3, Kel8 g5l
Gt 50 |y gice sloog S zows JuS V0] Wloos jalls
e ()8 9 (B b sloogS lapl 4 Cond g0 4 (B2
gy odes ogS (pl B8 i 50 () JKE) cal 03,8
gk 5 s 4 iy ai8liyg0is ) leSle ol g s
Oy, shls dihie Siw sloasly o Spte [V F] aitin
(Vg ) slaJS) wiswn ) 25 4

- Siwdnle 5l i Cpmge cpw 4y dlg ol M 0l (V)
Lo e 5 S50 Sl sloaYolee b ) 5058 slo
L ooas ob asly [V8] ol sty oS5 (clla g 5 Kiw)
3 92ly e S g (n S 0lelE 6 gk i S
¥ 58) 09 o Cgmme dilain (ol slaggeis) o
Loasls jo Jg 00g plaie ald glacond o gunay (&
shls axly ol aidhic g jo el o o 50,95 1z
Sewaule amly ol MM Lot axly 51 oYl
42y adlate ;3 o (2[HAl (ol Gliae Gagee S5 508
950 et 4

st G ) e (e 4y 325l M sl (Y)
Ol b ) 08 slaSiwanls ol slojlu; L adlaie
aoly (il ek @ o ol ail 5 nS (Sal saaY
(0¥ 58 29300 s M (Sials

i U 53k sloo3las Jols asly ol PLQY aslg (1)
Sbz g lodgs laolat (o F JS2) Cunl (g dod
Siencas (e 5T 5 G355) (5,15T,51 slaasls L ol an
- Ko dwn ddihaie jo Jlaass] glacKiw ol slasjigp
e b gla Saely 50 4 BT 6 as s 5l eads oL sla
WS 355 (S a3 gl 5o s Jleial 4 g @2de
gy Jols Glacatsl gk ool olis Siw oS 5
ey oLl Sl 5 il Cong) ¢ sl 2L
3 o ol 5 sl Jld IS LS e ol 5L
DV et 5,55 5

2 39S s i (Gl slaaiSilly 5 Q" uxly (F)
o azly an S sbroy ly gl oo 00y adhaie Jlos

g oo 0398 alg cpl 5o Jlews YU jo ous

LU, o Lesl 1o 0l 5 ol 1506858 5 7 s Siwsle
Glaa S g baasly oyl ol o0ls &y T sl 55 503 |
Gmsee 523951 5 S ds e S b slasils 5 (el
S oy 95 S w1 V] alenss adad ey
3 ot 9 el SLS IS Sl e (2348 ool
odis plil a5 s aslais (7w slaaY) Swanls slaasy
Lo S wawle ool jo oud ol o)lge ¢ yidghy ol 5o el
L (Swaale sloasly LUyl cnl 2 o938l oS (o)
s il sl adlate j3 0ud )5 (g peY SUls

S o)

2 0¥9)
ladges Ar ola s yw ddlate (o S (o) 2 selate @
Yol S 5o Lasl soaSadad SOl 5 (Sowdnle sloasly
slasd (jedaie cpl 4050 5 ()0 pdiged gz g0 (Sume ailis
5ot i lS (Siwduls anls 5l livo ~ 555 adaie 1Y
eSS 5l s by ¥ Sl Sl Lo SL glate ¥
Sla) p Hohate 4 (rizred Wad (om ) p 5)AL 5
b (e slaSiwanls jl diges ¥ oolows Sleandipro;
Sl 8l (535, gt i a4 o
lodly —( 0y (riwinb (hg) 4 digei Vo 5 (XRE)
Agilent  Jas oo L ICP-MS) Lall sois cax
—oolal .05 w355 sl slaolKiule;l o series 4500
L (ol ) JolS sl Sl 5, & tiges 3L
WSyl (SIS 00 sleasul (e lade l sl
molSinlosl o (Sedi slaaly) 1o S pa IS0 5 Sy
50 £l a0 Ladiges dan 0l plodl ool o &5 )0 slo
aad )8 )18 el e Soe ol 5 ol a0 YV gleo

258 Syge oS jsb s el w13 b

S L]

Sladlin owlibdinz 9 sl b (owldome

253 st g VY] (635 50 ol iy 5 (o oms allare
5L g lo,L8 (KawSls slas, [T el oSL — (695 asgn
$leogS) sie Sdle acgame b uistlly Gugilidl o
2o Laog S ol IVE] o109 o)) ml e Jlads o (gine



£51 gy e A3 (cendie g (215l ¢l (e

1PA9 5l o o led YA al>

Il Cadomian Rocks

Il Cenozoic Magmatic Belt
Il Mesozoic Ophiolites

1] 1 2

Km

g
T

; | S M £ Em’f‘_’f Czl
B =
Pek
g - £
5,| oz £ —  Major fuult
2
§ —  Minor fault
] Genthe Digp
= =24
ZlEE o R

Tpper Red Farma

_  Measured
dip {35)

-*- Syacline axis

W Serkheh village

DT e eee ol [0 gomd owlidipe a5l idu o VY] ol ()bl cpne) 4 )0 a5 o dilate oSl ) S5

Cenowoic (Mivcene_Quaternary)

Qom and Upper Red Formations

Protervzoic

Kahar Formation

A5 oo dilate 18 VU F e dijle owliiane g g VY] zoud VYo e e wid 0 g eges (cwliddie gt | oled ¥ S



T Nl 0mly 000t 5035 SOl —L(PPL (gl amio oanlad 550 19) 45 s s aigd 3l (055 Sie 5 (2l pglal WSS
L s 5dga¥ Sls 31 S36 e~ JuS a3 (sl o (530 sloojlaS o5 5 (M alg) @Vl &y o2 -0 dM™ axlg) (VL
(g O SLad 50 Gumsesl B Sl bl - (Svanle ae o (el S8 b angeel B Cu e — 0 (O (gl gy SIS0
Sl o e ol (ptile S8l g e (DS g ¢ g Y diged 10 51T SIS galiy e Slasdlon LSBT el
=B 15 JEOD 4, LS a5 lasl @le (ComsSIB (Siad 2dl) Comus s g oljan o s ety —g w0l slace

it [VA] gy 51 a8 8 3 (0 0 9505 =Cp g o =Py SIS =Clt e 90

ailate SIs 4S5 wes e lis 6 KKiw slo oy Y]
L S 5 m5dS 5 Jgmiiol Sblo sl SLS o0 yls )0
£ 99 cudg ey opl 6 SIS o (o ¥ US) 1Al el
Ol aS A bls i gl o, 5 S g 0olgd S A igS
iy OIB g9 aisS 51 j0 (gl 0,5 S aiisgS o5 Lo
Sl Gue ol Kl jo S 5150 SOls ol sl 0g

ol (Sal ool ysn (6 ,ds reeY Suls wly (0)
g Basly (AR £ 4N )) SLL aegae cr 4 SOl
(Gl Y JSea) DAl el ooges @had 1) (oYU & a0 w53L0)
Wy (93 9 o515 0lpaes JelSS L bl )l po Sl
> o JSLis oS Sl Gl @ Jled 0 ot (owail S
Lo yudg oY sl (510, L8 8595 0 b s oy e SLL
2SL ML g aly il yolie (B 2l S Jele asly o



sov gy e A3 (cendie g (215l ¢l (e

Y¥A9 50l oV o led YA ol

Locgw,; cidtd sl b (5 @) S b plejon al> e
ot V] 058 n psbine scilpms 5 ) sl Sias g
o s =l S adglalo e 4 by e o et
asiyg) oS (a8 5B st (25 I (Lol al> e
09—l 45 0010 £ (S gSIB 5 o jonl 5 o 50 SIS
Sloole puiils ( Sowanls ;0 g (589 ,0Y Sl slo SIS
alol 1o (7 Lz V sla ) conl onls (g0l3950 oy g
Oy Ctyg oGBS (s Siw (b (2 S8 U
Sl ) Sl 0ad ol ygr uiler S sSIST g oIS
O3 b Bl ey slacS > 4 o (e Ll F
Sy Lo G5 03,55z ) la)le (VL slacsm,
98 CuggSns SLag; (39)0 dn Sty 9 SumsSIS (52
35 g ol (O FUSE) ol 03,8 slx] 5 <l g 03,8
IVo] canl onis oass 35 18U ggial yg> LuslS
Sz 99 CamsSI il Sy (2les 0T 0
AR FIRVRE J5CH PESIRS % F PR GRCIOWI 3 i £ IR
SO e le a5 0ad o JoSis LS bylpd yo g o]
SV oS gilw az 0 VY 55 gleo b oliigyo sl Jolos
S e gled 53 0l JaSiS S sSIST sl ol S5 Sss
Ivel ol Lo edowe 5 (F g ol 5 ilw amjo ) ¥
FYO L VoY s 0l3,0 sl Jodore 5l YU Les copussSIS
30 5yl g Sas Lyvl Sg g0 JuSis ol 5 sl a0
2l [¥P] ols oy oy jaiz ol @ plgiise |y ComagSUIS
Yoo Job an JSb s slaassams Juls glais
STl S5 a8 005y 09, See Ve LY By 5 g ,See
Gl Dgliie K5, o5 216 T 4 ble idn 69,S5leonls
Ly 5lse anaiy 55 5 sl ks ol ol o F JSH)
(H95id o gSIS 0929 ¢+ 0 V) LS slmami o
YU Los oSS lgie as o] 5l &S Qo go lid |y yadion
JRU RS X GO I PRNPE SRSV | L g FES RN S
O LV e 5l oy 955 slaasses )0 ComgsIS sla ol
Ayl alic s (60, Sluoal g ol i ey, S
M Siwaule oty ;0 YU Lo g s o5 slacamwsSIS
il 0g2g dn Azl b ogd o 00 Jho —SL abolie;o
sbejoh 5l (s oS Cewd 45 SiF g o (sl 4
3,15 8l 50 oiwls g aud YU Lo s sSIS

Srle @lpeS e oo )0 5 69,55 Ly 69,55 2
el oy aici jo Sols opl oS 5 VAl cl ages
D] ol oas (B yme g yg08 cgmad Vi) o ee e

S5 &5l slaaly St 5l 2Vl & W3l
e slmos 5 5l ol (5 Sl a5 e
0953 Comin b JLo ;0 slpadg> )3 9 0ab (el
9 G o5 Luld jo wijls ol wlead Cuigs SliasS
SN WO | & S & | [OUW PCE PN CON gop
4o (25 g e V00 4 g - b iy gel i (YL
mawle glaay s ddhis [0 sy go o Voo 5l iy
IS8 a2l Gl (VL E e Wile (Ko
Gl Lotz o Laay ol cod (0 ol ¥ 5 ) o
i 03lg e i 0 el pxie a0 BV 5l ddlaie
o=l il Az 0 YO sgus o gyl o ouds (6 S0kl
At e adsl gla SIS 51 2 g 00g il b wauls
iz o o glacwlis b lorn,S sl dacKin ol 4o
by 0 R Wl Heax 4Y Gl Ojpe 4yl
b JuS bawgh cd 5w gtz g Jlad 5o gl ogS
095> Ereds ¥ Sl s dgamme gged fu 5 giue
5l g 00 )5 g (6 lglsmin (9 SlaS
o=l 3559 p Sl 00gei @il a3 s dilaie o Iy (VL E e
[val S8 g Ve dgam Jsb g o ) a0 Lo e Sl
6,54l g 5, S
sl 35155 Lol 5 e slaSimanls o lsT gla S
4 g oS st (2S5 (6laJond g CuggSins (05 )
o) 50 Olila s slagloss S5 & Candyd (i lada
olic IS Gl oy 0l 3525 La S wanls
S Jald e igmn (2o S (21545 &5 s o
Jold slisgn (PSS g S gSIE wg janl 5 sy
sl E551 (505 5 CasS Al e SV idgsS
00t 5y ol LS wauls 1o sugs o8 !, slacdl
Ot 55 @y SLS l),3) ST ails ¢ JUs clalas
St Siteal b g il dYY] (o 50 laasls

¥ sladss) (Saws 28l 5 ol 2 O g0 4 Cu sy
O LA )3 piadee V U ey Sea YO Sl a8 4 (&g &
L bl o 5 laSimduls 4o adsl s IS cla,sls 5 b 3lS

L ‘CJ_”" d._:y &9_) Il )JL>Q L el 00 J.\iu..: ‘5” b‘yo



53 Sy sl @ e sSIBTy

.....BSJlS GL.’ L Sy g_s"‘““‘“’b

Sl ~ Al H(PPL 90) a5 o (e 45 1 (959 S0 polas B S

B u.;._..@SJlS ‘é_.a:u)w—u Sowdwlo Aoy o J&"JQS’ Lgl.mu.;.s)yg u.‘s‘fusgls 61? d)&.u)y Aﬁ"“‘“‘“’l} &sb—u sd.Jj‘ u.;.s)y )LS

(S ey (Shgred A 50 1439 SIS &) (99)3 S sSIB e dilg S9i - (095l 5 sl Y S sSIB) Siwale anes;
sl o Cud g (il g oy Gl a4 Co ST il CBl - adgl Cud e LS 50 o o SIS Gl 4 ol e (il dl -

S A plad ] (@Ble e sl A s sSIST (atile Sl g i yp S 4 CensSIBST (B Do Sl S8 - el SIS
=Cep 5 o8 =Cpr w2y =Py 868l csgSIS =Orth Cot (gl 44¥ CnnsSIS =Lam Cet c2eiyg =Bn 2 jonl 55 =Ttr) a3,

Sl 00 (ptiiler CawgSIE 5 Sy Langs S sSIS
1 s sSIS oasSyals (sla ok (o 5 Al ¥ (sla JSi5)
ojlasl 28 g 00g S o 9)lge yiion a5 s laSKiwanls
sy o 09, Vool e 4 L]
5 S ymsSIE Sy (g 5l edaly (50 020 sloais
eblie )0 oo adsl slojsk &g 2 (2 F JS8) S

Swa [VA] & o 31 3,5 5 (G sSIS

-GS Lol en 1108 Slld b ol 155 clugilgw 41

JS8) 99 g0 S8l oy sSI g S g0 wiils (g sla
Golaal arul ciye L od ns &jgo 4 Cdélas (o F
63l 5 acdluglym pla 4 Cond Ca 00l 155 iy oonnd
ey 2 390 sloasiges el o [VA] wib ml, e slo



£50 gy e A3 (cendie g (215l ¢l (e

1PA9 5l o o led YA al>

&y Obao hug gaiils (10 52 ¥ sl SK0) siis
O gl Jlmw Loy YY) el s sla STy [Silss
Ly 05,5 o 1y o s (97 4yl slajls oo Jluzo!
e ) e S0 b eyl slaslh iy rge e Liki
b (& F ISl el ons oy, Job o CossSIS 9>
Wy adax 5l angill slaals « ol5g, g (Soslem anl
sloasls sl coSYb g cudgsS (alls e o S
el 6—"‘)(5"5 )LS Cyd g a5 Wloalds W}i”.s Y e 4».]5‘
slola s, (L o @l o (o b o sle i)

R PR Jaim.’ (_91‘)"5)"

9 St i S 0 510l 90 (il e B e oy
53 9ls 58 EdgeS g eSS (e e sloaiilg
Sl & Cdym 9 Cuym S (omly Lo slaatigs 5l gk
oz s 45w dilate o [YA] cudlond peiils oy
FoLs pé degorma (g ¥ US2) 09d 00 00 (o trtil>
Lol cuigs p sl 5 e 5l (8 iy — 0y
Sl (G550 9 L 51 9o omls Les Ll 5 o
I¥yere]
9 Syp i (295 g S @ble ;0 ) 8L g9 g0
Slimal) )o (Geisilr Al a8 290 oe 00 oSS
(Vo) &) Slrino bwgi gty 5 () £99) b Sosls

S50 o SIS s Sy (B Ol il 8L -GLPPL ) a5 s s aigd l (58s e pislal & JSB
5 SmnsS b alls e olign (Gl —O o neS b Al e (Gtile 5 $3159 0 Sle S —o (s by Y Sl diged 3 (531359
g o Stle e ) (Ll lwald 5 g0l 55 )05 (b sl (T 555k 05 ) e @95 5 00 Gl S0 TR~ 58
Sleasls gladls e Glos —z cogz Slakad G 4 Lo Jloiol & S sSII ot -z (2l sl sl )3 CumgsIST il
Al e SNC g 925 =TI g 355 =CPT s SIS =Ct w50 =BN) a3, 15 4y 5 )Laisl @de (5195 <l b ComssSIS 5 200

s VAL g o 5 48,5 5 (5,155 Q7 3 oLl [ Lowals =ASS (IS5 =Pl (euSYL =Mal

200 pm



Olnl (ol (G g (ol joly alo

ol)’ylo.i)é (SN (o lde (mnsle o lez > 444

(z g ¥ laJSi) wigh oo 00y o b V B 9,500
QL 5 ,als Sty p «285wg S Sl () p 4P L
odes plid as wijle Jlosle b (oo bl )l (gadgel )8 4
35 0 45 s5gn sy sl Sl Ll 5l o Ll
J=lre 50 500l (e, L plejes oSl o Jos

wlonts 55 T soke b ol o enons (glaStvanlo casl

ot S gs 5 (o — 0T (G g JoSiS Al o

(oo 21585 Lol al> 50)
oLl laogils o Jolds ad s dilain )3 o w2585
sk ) (Swanb Gl S [0 daadlgw ol .ol
bl B e 0y (S9ume jsb ) (Led g (03,58
i S8 4 daSimanls p (g95s See slo (o2
O 5l e le a5 Wigd oo 0090 45 s dilaie 10 e |3 SE
See Jlazl an 5o b lwals (Il sloe o) (Sl 5o
(7 5 (&0 JSLt) Siidlo claolu s g gy by me¥ Sl
ok oyt ;0 o 0o )3 laogilpn (il
oole L 5 (o297 loaskd jLoy Jlzml ) (2LS sloJond
ails) lasls s losw Gyso 4 (7 5 7 O o JSs) (J]
sl 03,5 1y 1, o lsT slaails Sgalyey slid a5 (oS,
iz, il ool 5 sasSTalls cl (z O JS)
Sosdly A d 43 i e g )3 S92 50 slaSL
(V) s (SamgSIB 5 Ca 0035 (a9 203 980) (e
LoaslS oyl ailonds LS5 o) sla Jslono odled il 4o
oS sladiivs )0 &5 Wi (cue sloseilyw 0 Fs
s S5y b IVF] s o S5 ) i
w5l SV (lssS 97 e SO 1SS0 (5 ke

a9l a5 cdgeS londs S el e 9 YgS g5 ,S
alex 5l o sloadle ol Sl S0 a5 )0 5 009
)—A—’ @L&‘ Ja)‘)_m el ool L&m.‘ (\) Awd wﬁlf
b o o soulgu SladlS til> g Sas 0 wilg oo
oz 0929 [YO] 0 sl Ll e 5 sl (omilia
A CuwgSIE 5 o e oo SIS il coge Jaie
sz OV sla JSo) gr” oauli9‘5al.:f sl s s>
] od._m(cf ‘CY’ LgLQJS_.u) SOy yo (5“”“”L>5(C
5& ‘é_]o as 009_3 w)y )‘ ) U‘j‘)‘e d.;L{ u~°9° wﬁl_{
(51.“.)‘) )JGJ )‘ Jﬁ‘ J"‘“’ Lglbwuﬁijg el 00U L._im.) W) Jud

IS 5 2l SB Jole Y o oo lo Cdlas 4 a5 L

w‘f) C)wé.:é?).ww.oo)a}é)é Soewsls

S3lsp g Sluluyd alo o
s ST 5L ol o (Sl slaolas 5l (S
(SO O Sy slealis &S Cewl (Gusely = e
Ol 6l Gladigy o (plSle el o5 5 JSC5 5o
58 55150 auad Con 4 gleSle cdld ol asils
Sl v vg2g a5 culosls &, (loul 3l o (S
50 Gblie y0 5 0y - a5 p Jliass] g o Jlaassl
codbs cplcwd dlez T 51655 0 ol s olul,dT atwg
S5 slosgs w0)aE ol Oyge 4 Glub,3T eSSl
5 YT o ls alhes 159 & sloan¥ (g0 b g (s
S Sl geiS ) gamd (Lol 5 Jlod Gagee ads>
Sloo3las ouslo o SlacawsT slacudled Jols cywody
L (esdST 5 B95) (5,151,381 slaasly o Sl 2 5 sloogs
[¥¥] usosl s cmls loacs VW] cigies e pm
O A Eam (eolidiimey Vi) e e A )0 oS witen
L bl JuuS slocadlad 18] wiloss 3,0 5 5155 0l
5 LaleSle 9,5 crse s lid slocs > Gl (o o S
Slate cwl ouls gmhaw 4y 4T Gles! L XlilS Lolie
093l DIV el 5 50 2,5 AV baojlaS cpl 4o (e (niSiles
slie gte « ol g laojlaS cpl (Soslsa g ale bl 2
5 e o i1 ol 035y ol 5 s 97 5 polis
i 5 (St sy o laJlome (5,0 4 02l
39 39250 SAlS el 0uls F w4 Glacigw, jo Cusles
9 S sSI) oo Slaosily ol (5 589 el Sl
a0 & wiied CeSVbe 5 ClgsS (AlS e (S
Lo olS sl slad jo clél g oSl & g0 & Kin

(o O JS0) Wlowds as593

25 SBogw) 50 (54U 5l ey Al yo
2 S e 99 9925 Sl (55w S Lo (o) 2
o slaSivawle LinluST g oals o154l sl yisy
olisg,0 laca o (V) 5l o le a5 sl a5 s ddlaio
= 9 7%l Gy saSgmel B slacy (V) 5 54l
995 VO L Ve glaoslasl 3 0uiSTy o b Yoene JS
o clel gu Sl slacy b (S VT JSD) wigd ge 00y
YO 5l ite alaolasl Ly JSs slasd sloanalil & e



seV gy e A3 (cendie g (215l ¢l (e

Y¥A9 50l oV o led YA ol

) U—‘ dalo] u_.m 9 [\“/\] 9“*""" 9 990 6[.%055 ) Lg)LwS
5 9 cS Y aiile 465l slo SIS sl 3 jeam b (ol )0
St Gl T eimes 5 ool GlaaSs e 5 ues]
Sl 50 090 e 00 1 =y S 9o ablie o
A a5 Cuwl oad g3l G sSIS 5 SV slaalls LSCis
=B K0 sla SLS mhaw jo coSYL 8Ll > O 50
0= sladys Lo SLS il aan Lid 3l o canl onyo
J)l_?u‘ J_»ls)...c (_gl_a»G:lS 9 0 o..\...o.‘> W}U 9 wsw
2l ol ol b oz, o sodlgw A5 L T olge aisile
Iyol sloas

" LA sl (o g 0ad Gl 3 )lpe 4 a2 L
0,5 Ao al> e il o 1y il pl gmen g les
(¥ Sojlen g gt al> 1o (V () Jgoz) 5l s )le oS
ey e 1,0 ead 0,8 slacl ) (oo S cudlad
L plejen ad>p0) (g L lojen ad> e 5 (2le)S
=259, adoyo (F (oS B 5 (Gt (5,135,
o) 48 dn 2l359)0 alo o (F (amgio B o5 3oe) 4l
(g n Sl 5o
oKwls
£ omyasls 0 e oSl a5 el )l 5 jgas Ygone
STt e adsl aliigpe 4 bgrye oy plodiz (e
Ol &l ()| Kiagh 5l (o )bowm a5l ol oliagS 8
sl b g oy sy Sy 5l e (Sl ol s
oK [FY-va] el ol jon ailSge conls b Slaias]
e § (yp Oy50 F e Slodinb LS o Jlaass]
590 yolie 5 o Jlaix! el (o Wlgh oo Y (pl 5,0
PR [ [P ONCIR VRIS VN S TN COW) I ¥ W 9
(S gy i alox 5l alize sl SIS Al )0 09250
0300 A bt glaJsde bawgs J LB JT - 5508
m oy LEY] il oo asg> ol 10 o) lolaxe

Olorw Syg0 du ailS 50 2 5 (F g & w0 (AT o
30 o=l O S5 s )les CBl) Wigd go 0 (slails
S50 03,5158 pg S (slauwsSIS oS cosl >
¥ sl JS0) st alisn gloanl g Codys
(Ao g

@y s e dibate ) gl b b s )il
S Jlaizl 4y (2lS sloJod il b ol jon e
55 b 5 Sy Al ol (T olse 5 o9z sloasks
L cdye (V) 5l o )le a5 sl ools ) ddlais (o al> o
b 45 e i B glalid s 4o oaiSTails il
5 oacely Sy (1) 5 ol ot St oS (slocdles
sloaad o codily &0 a4 QLA g SIS Sl S
Syg 9 os 0hd o eSS slaysh &) ok 5 bajok
o ablie ;o i g (Jy9e & hle S5, 90 4 sl
5ol F @ Vsl o) (Shse @ hle Cudys 05d oo
3OS s G i 5 0331 3,555 3] e Al (2
el oo F GlaSl) conl e 5l (2
olic | (Saal 0,0 Sl ) (o Soudys dadiges
- Sy ol Sl pl (1D T s ISL) wies o
o5 L a8 il e leadil e’ e S0 Wl
IS ol Yy el el oas JSas o5 slaled ;o g jm
2 omb sl ;0w jokd Sl o s Co 0 sSIET Ll
O o 0 O3 05 5 B Y E95 e sl
ooy SLUSS i b g Gaoe (B0 (bl Jlo
Dgd on SoFrell Bl sl o a5 Wyl g0 3929 4

LAl LS 51 g al> o
o slaKiwank 1o i dl> e 0 als LS5 51 e
=90 SL—w Lo LS (g,lid Pl e S5,
)L*—~'-’~’-l-9 rv—§ )L'-M*J )“"3“’ 49 (}3)‘95 J*S‘“‘;) O (5““1"“’
o) aid iy ligge b oolas )l il sad gl
Sl 099 6)JJJQ9AJ UHQLY le)" ‘bJ.ALC 9 oy laa> (d»-.o-c
aalol L lojen conl (Ko aidyig oliig (&0 JSS)
osls &y adhio ;o 352 g0 o S S5l ey slocdls
Jea dad,d ol gl sualls (B 4 5,0 sbul) wil
&S oz slaely cwsl 4l ol o b slo S
g el 4 aihie SaelL Jss a4 VY] asluly

1 - Intergrowth weave



Olnl (ol (G g (ol joly alo

8131058 (6 NS 6, lde  mwsle (g5 FEA

O (e (oo 2 )00 5 )3 )5 VA 4 (S
) (Fnrod (25595 (e &5 S50 (LS (S polie o
Cu o 688 oo (Ko )10 (+/FV) Sy | g (+/9)
31 e sloalls o 0,85 cilil 4 s Ji=l 4w Ag L
[PPSO COMON- ST 17 3% IO NS W I PRGNS V| Lgp T e
ot o Cu g Ni oy -+ AY)ZN joie U s
SCUUDS S T PN % JPAIN [ U1 NPUL GRUCOWIE-Y CRY) i B JOF-9%
LE8] acsl ol slales ;o yaic g0 opl Sglite loowss
PN aS oo o plic e Sion (ol (uizren
Sl 8 iz 9 ComsSIS (92 mly Lod e slasidlg
s AS paie L NI [F8] el ails 5,05 5,595
i plol Slwle 4y 0500 (-2 FA) ate (Swon
e olas | St sla Sarer (n Fssf Mo 5 S L Ag

(‘/AY‘) DS (0 uLw)

4 Olgiee a5 WIS e Sl 5l LA (G9Swg See sla
4 oSl ohag ) oy pe Jsbo 50 lzig0 ladls’ il
355 0Ll qlatals  twsSIS bl g CanngSIS Lags (6l
S 235595 laa ] 00,518 55 oSV 5 (AlS e
5 o ST of ) an Co SIS (aboliin 50 40 [FF]
b Lesl Sz ailas a5 058 oo o0yd (50 sloonSs 0

ol @l (Sadse wnl

&

(o)
03ld Glis ouds ploxil glo () p 1 G polis ooz
VP o bigio jloe gy e sla)ludls y0 a5 2ol
s 55 gmekee 18
Swdle baY 3l ond o)y Ages Vo 4 axg5 L [FO)]
(IS RPN g | - SUOTK SO KV-PPI i L SRR KRR
et 3 (g e yd TV eSiles Jlade ) (559w yo VO
AY LV Olass 0905 0,08 glilo (59, pare Jlade o]
mawle slaa¥ ol o o lade ani a5 0 6 S

O Sl 0,058 5 Cewl wo o

“-”;—“u“*""r—"oﬁ LQQIS@‘)N (,sJ‘?"?g,L‘S‘““:J"f ‘Jsd’

b slaasls

(S iy 3 ! Al e inlS ey Al e \ Al . sla Mo

st 50 5D hgiia " . P PO 5 Sojlsn L SI57 5 555L,4
. N ey ol | 4, 3ihe Skl 35k .
[ ey Bl P i AN

o o0 o]

JEREE
| (ool asush
— T oale 4 5o

[




£59 gy e A3 (cendie g (215l ¢l (e

1PA9 5l o o led YA al>

Ol 0900 00t 30,5 g ree¥ Sl olyen 4y (g ligd
sladsdne ploond oS 5 0 (2l @ Sl 2w slaaY

wlasls leals
-4l (REE) 0 S ol sleoslo ol S pole
(0] o oS oS 5 4 Cand 5 1 o e Fyw s S
JSCo) wileads Jlxigs [0V (NASC) Jlets 6155 el oo
2L SLs olie GYU slacans dagSl cpl Lolul 5 (7
, Bu ccse 5wl g (LREEHREE) (5w 40 S
Ja_my )L»_w..\lﬁ G:l_w;é [JE -0 L)l"‘“) 4.>).~J ISl (_gl.ﬁd.:yo.)
polie oyogm ol oY) ccil es > s s sla b
slails ali>de |6 i > NASC 4 coes WHREE
S5 sloasses jo 35,058 ool o REE jolie b oS
& bl slas ) (o & JSa) [0Y] ams o lis 1) (o)
NASC a ooy ey SLREE x565 o1 0 Ce oo
2 9l 5l (e (LA luST sladglone o)l (A (o
o m osdl [EY] a4 s e laKiils LSzs
Sladlos Sl b oliisn (Gl ySs anlp Gigseiss wiloas
9,8 e 5l iU slagm, [OF] Wloas islusT
Sloas g S9-S5 A bem ouls iy e, 5 9l
Lvgie ols SLs ,olie gous & LaLREE , L
Ayl se8 Cnd 4 o (WHREE) (.3 5 (WMREE)
[06] was o olis ) 4l 5,37 as Jlons Jlosis| 4y oS

S by e (RS 908 ) (g5 43 e e Sl
S polie L oS conl plpl 0y led (g9 Olijs
sleay Ni g Co Zn YU ,olis 3 As Hg Ag Cu YL
lrotime) Sl S (¥ Jooz) 35800 aiSlity Jloals
T a2y £95 e laalind 4 Calid a5 5 s 0033
mol bwg 5 0 a5 iz polie L Fe** 0% S S ke
me Ll g Sl ol Ehm A Slacge) (i sl
~aY [FA FY XP] il slogilly lucSnsls Jlow alys
Ol il g Gler laallaSS) (Al b gy la
e ol ISl G331 s (6 e s wilsi e Fe™ g
A adly F o slaay o Galisee I3l S il andls
ey 5 (PH) (ol 4z yo 05u5 o Jslone (sl s
coboon e S 5l [F9 8] el (Eh) pals- il
YL gloales ;o LS 5 omlbs slales ;0 0,8 5 (e 3955
atasly 59, paie PPl [¥F] el i K6l b low (49,9
3,18 0,85 sl yo oo i Eh aSST > wesl pH 4
ZnS0, JS—3 ay 55, A 5l S Ly ol pH o 5 [¥4]
Hg Ag Cu VL cons ay ppolie cnlple sl Jglxe
aS w20 e olas (VY Jsaz) Ni g Co Zn YL jolie 9 As
o LT mb sles gl 51 (o8 (o2alaST Sl b Jlw
Alodgy 4% ps o 0,233 10 Sl Johe jlows Jlozx !
9 il aie sl Shs @ iy e AR o 2548
aamg LIl sl St pe cpl il o S 528
o 03233 33 F e Y Glogu )l o 4y s

Gl ) Sl 0> 5 =bdl s s 0 o e (Sowdisle g Jloz ;0 XRF @po0 bl ¥ Jeu

&b Kalam SKH 1 SKH 2 SKH 3 SKH_4
Si0, (Wt%) o) fo,5% £F,1 YNV FALY
ALO; o) VEAY VY YY VENY- Y
Fe,05 oo a5 oy A-¥ q5Y
CaO o Y VYRS £ ¥4 14
Na,O o vYs £,YA Y AD ¥ Y
K,0 o) \0% bdl ¥ $ vy
MgO o) AYA AA YA VY
TiO, o) \YE s ha V\F
MnO o) bdl bdl bdl bdl
P,0s oo .55 . FF - VY . 5F
(L.OJ),)5 slge - £ ¥y a,0v gay 08
Esomme - 19,49 ay,ay Voo 19,AA




Sl ol IS 5 oli sl alne o151 8 45 58 w5 el o graonle oz V-

n.d) DVTAA (i, 00 pasine S0 S5z pate gty 525 s ICP-MS (i, 40 job (SB jolie 5 (Jiz polic 4325 @l ¥ Jgozr
(Siloss (6,5 o3lail AA g, 4y aS (5 olic = x 5 00l puuss =

P3| AR SKH_1 SKH 2 | SKH 3 | SKH 4 | SKH 5 | SKH 6 | SKH 7 | SKH 8 | SKH 9 | SKH_10

Ag (ppm) -\ thy YAY -0 -\ n.d. n.d. n.d. N n.d. -\
As N V04 Y5 Y VY s ¥ YA YA £y v VYA
Co \ Yo f \hi'd AR Y- Vo YY# ARN Yq,A vy Y0

Cu \ b-f YOYYA £ AR} Yy v-f Y# f- 04 A
Mn o ova FO- N4 Off A afa ARRR AR V-of af
Mo -\ \F \id Ehy oY Ehy n.d. n.d. oY n.d. n.d.
Ni \ 'F) ARRY \Y# 'Y YaA Yy YA- Yfa Yeg Yvy

Pb \ q 4 ¥ 4 q 4 o \ Al Y4
U N 0% YA \Y \ & B V0 \ VY VY Y

Zn \ ay \& a- 04 74 Y 70 Yy 44 \al

La (ppm) \ Yo i3 Yy Y§ 10 \§ VA i3 14 VA

Ce -0 4 \B A \\d V¥ vy ¥ A ¥ Y-
Pr LR AA 7\ A AY Y-V Yy YAy .00 YAy YAA
Nd -0 Y&y Yed YA Y¥& VWY VY VFA V#A VFA VE Y
Sm ¥ Yy Y04 Y A\n\ld \Nid Y2f YAag Y of \Iii4 YA
Eu . \YF Ve VN VYO Sy Y oY < AY < YA < SA
Gd 0 00 YA Ty it Y- ¥ Yy Y VY Y- ¥ \fai \fai
Tb N -0 Bhid - fv - fa - ¥a - fY tid 0 - ff - fA
Dy oY YV YAY \nYs Y (i Y XY Yy Y54 Y Yy Y oY
Y -0 Veid ). ANy Ve Vo ¥ Y f A V.0 VY VY2
Ho -y \Nid Y XY Yy Y Yv VAA VAN \AS Y\Y VAY Yi-0
Er b V00 \FA \FE V00 \ v V0 (hid V55 VY \,0A
Tm N 3 oy -xa 3 T 3 YA S YF YA CYY

Yb LR N -A A \ WY A WY VA WY \#
Lu -\ A -\Y \F A <\ A \F Y g N4
EuEu* - <A -0 - A7 AVER LIARY - Yy Yo N4 < A¥ - AD
CeCe’ - - YA - Af - IAY - V8 - A - AY - Af - AY - /AN - Af
LREE/HREE - A Yy RN AR YAY Y VY AVAR i Yy YA0
>REE - VWAAY ARARA ARSI AYYAY Y&AY AOAY af, YA \AEY'4! af sy YAy
DL R-1 R-2 R-3 R-4 R-5 R-6 R-7 R-8 R-9 R-10

Au” (ppb) o n.d. A Vof Ve Y Y Y VY n.d. VO -
Hg' (ppm) -\ n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. VO- - n.d.
Cu* (ppm) \ Y- \Y- AN a44- - AAY-. - YYYVY [\Yed (AR Yo« n.d.
Zn* (ppm) \ VY Y. PO fo- f-.- VOO ay \Al n.d. n.d.
Ag* (ppm) -\ n.d. n.d. f v YA YN0 oYY O0) n.d. n.d.

10 - 1000

« = - a g

« SKH 3 § @ SKH_3

¢ SKH_4 - ® SKH 4

*SKH_§ @ SKH_S§

*SKH_6  SKH_6

*SKH_7 ® SKH 7

. #SKH 8§ = = # SKH 8§
% ¢SKHS & N © SKH 9
£ & e  SKH_10

= 3 v
j .
z ;

P

s TR S o - maams —man waan Ul T ey ey o —ana

slaasai 1o () [0V (NASC) Jlets 6150 ol Jois oS 5 9 () [0+ ] o 0iS a onis Jlrige ,ob S jolic mjes oS Jsis



SV gy e A3 (cendie g (215l ¢l (e

Y¥A9 50l oV o led YA ol

5Ssbs alome pyime lsls il Slolpiiny 5 ol

&=y
[1] Aghazadeh M., Badrzade Z., "Sediment hosted
Cu mineralization periods in Iran", 29" Meeting of
Geological Sciences, Geological Survey of Iran
(2010).
[2] Sadati N., Yazdi M., Mao J., Behzadi M.,
Adabi M. H., Lingang X., Zhenyu C., Mokhtari A.
A., "Sulfide mineral chemistry investigation of
sediment hosted stratiform copper deposits,
Nahand-Ivand area, NW Iran”, Ore Geology
Review 72 (2016) 760-776.
[3] Azizi H., Hosseinzadeh M. R., Moayyed M.,
Siahcheshm K., "Geology and geochemistry of the
sediment-hosted stratabound red bed-type Cu-Pb
(Zn-Ag) mineralization in the Dozkand-Moshampa
area, NW Zanjan, Iran", Journal of Mineralogy
and Geochemistry 195 (2018) 123-143.
[4] Bikdeli Z., Ebrahimi M., Nabatian G.,
Mokhtari M. A. A.,"Ore mineralization, structure
and texture of Cherhr-Abad sedimentary copper
ore deposit, northwest of Zandjan area", Scientific
Quarterly Journal, Geosciences 96 (2015) 249-262.
[5] Enayati Kolaie S., Yazdi M., Mokhtari M. A. A.,
"Geology, mineralogy and genesis of stratiform Cu
mineralization in the Tazeh-Kand area, northeast
of Tabriz", Scientific  Quarterly Journal,
Geosciences 95 (2016) 195-208.
[6] Azaraien H., Honarmand M., Shahriyari H.,
Noori M., "Consideration of the Kupferschiefer
type Cu-Ag sedimentary metalogenesis in the north
of Kerman, case study: Ravar Markeshe mine",
The 25" Symposium of Geological survey of Iran
(2007).
[7] Mahdavi A., Rastad E., Hosseini M.,
"Geological, mineralogical, geochemical and
genesis of Markesheh copper deposit, northwest of
Ravar, Kerman", Unpublished MSc thesis,
Kharazmi University (2009).
[8] Hendi R., Hassani Pak A. A., "Identification of
host rock source at sediment-hosted copper type
mineralization in Tabas-Ravar basin based on
geochemical and petrography studies", Quarterly
Journal, Geosciences (2014) 211-220.

Clolo g

“Ge) 9 BB S (sn l onal s @ S (et
5lasle a5 adhis b e b Swanls conds

Wil Swaule Fpw sl o a5 e Sl ()
sl 03ld &) (ige G dy GLSBR E—
FSiT o 05 5 () Beome S5 y0 (e slaSi
e o Sindasle 45 ano o i WREE (glagSIl aslous
YU Al g s GlaSn ol 8 5l ool a1l
o Sl Ce e )l cnl 2 0938l s (glo )8
- SelS oSt o I8 51 (8 (ol sla sl mpe
el (gm0 0590 (29 e Sl2

maiabad) T olga b 5305 b5 ghls oails slaasg, (¥
sl g JEds s il 5 ladsY )3 (092 Jed sla
el it la 2hials s g el Gl kel ol
5 Siym 097 CU 5 Cu-Fe slavgilsn sl 1590 (b
b oxy Lol oyl oo g oy oyl CeopussSIIS
9 LS e g8 (S g aligp lasil b
adloads paiil> coSYL

Oy (Sb Bix g Sudjer o eSIE Gla Sl sgzy (V
0,555 5l (8 Cdys § CawgSIS il o I olge Ly
bwg a3 e JoSis Slas 092 9 0585 0L jlade
Los o5 slagtoe 5 adgl olisg,0 5 (ole 5 slaolxe
oSl 1y Lo Ladl 5 il (glacdly s g i
s 85 s e 31035 ($3135,0-(2le 5) (5339,

AL) oud (& polis fle 0 (Shrod o pd i -F
oS als sy Jlair] 4 sl o] 45 5,5 3925 (As 3 Mo
Otb s ge plas |y polie (nl S i (olondine)
O3 9> 9,595 yolis b e (SKhnrad oo polie
5| e sloalS o 0,55 bl s s el ool a5 sl Ag
s Ca s dlo

Sloyud
ool Coled aliwg ol 4y a5 lodgs Jog 1 dag,l olKiils

5 rizman QB 0o e @Ml T e 51, 055 5



Olnl (ol (G g (ol joly alo

ol)’ylo.i)é (SN (o lde (mnsle o lez > Yy

[20] Seifert T., "Metallogeny and petrogenesis of
Lamprophyres in the Mid-European Variscides",
IOS press (2008) 1-303.
[21] Rahimzadeh F., 1994. "Treatise on the
geology of Iran, Oligocene, Miocene, Pliocene",
Geological Survey of Iran (1994) 1-311.
[22] Amini, A., "Red coloring of the Upper Red
Formation in central part of its basin, Central
Zone Iran", Journal of Science of Islamic Republic
of Iran 12 (2001) 145-156.
[23] Dewaele S., Muchez P., Vets, J., Fernandez-
Alonzo M., Tack L., "Multiphase origin of the Cu-
Co ore deposits in the western part of the Lufilian
fold-and-thrust  belt, Katanga  (Democratic
Republic of Congo", Journal of African Earth
Sciences 46 (2006) 455-469.
[24] Love L. G., Brockley H., "Peripherial radial
texture in framboids of poly-framboidal pyrite”,
Fortschritte der Mineralogie 50 (1973) 264-269.
[25] Durieux C. G., Brown A. C., "Geological
context, mineralization, and timing of the
Juramento sediment-hosted stratiform copper—
silver deposit, Salta district, northwestern
Argentina", Mineralium Deposita 42 (2007) 879-
889.
[26] Ramdohr P., "The ore minerals and their
intergrowths."” Pergamon Press, Oxford (1969).
[27] Posfai M., Buseck P., "Djurleite, digenite,
and chalcocite; intergrowths and
transformations.” American Mineralogist 79
(1994) 308-315.
[28] Seal R. R., Essene E. J., Kelly W. C., "
Tetrahedrite and Evaluation  of
thermodynamic data and phase equilibria”.
Canadian Mineralogist 28 (1990) 725-738.
[29] Lurie A. M., "Alteration of ores by epigenesis
and metamorphism at copper deposits hosted in
red beds", Soviet Geology 289 (2011) 31-38.
[30] Shumilov 1. K.,"Copper sufide peudomorphs
after pytodetritus in Devonian sdimentary rcks of
the Middle Timan rgion", Geology of Ore Deposits
50 (2008) 763-771.
[31] Pckala M. M., Asael D., Butler 1., Matthews
A., Rickard D., "Experimental study of Cu isotope
fractionation during the reaction of aqueous Cu(Il)
with Fe(ll) sulphides at temperatures between 40
and 200 °C", Chemical Geology 289 (2011) 31-38.

tennantite:

[9] Agazadeh M., Fard M., "Comprehensive
assessment report of copper index of Chehregan,
Tasuj," Minerals Insurance Fund of the Country
(2006).

[10] Agazadeh M., Fard M., "Comprehensive
assessment report of copper index of Anakhaton,
Tabriz," Minerals Insurance Fund of the Country
(2010).

[11] Naghizadeh R., Shiva A., Dori M., Riazi N.,
"Field survey of copper mineralization in Tasuj
area of East Azarbaidjan", 26" Conference of
Earth Science, Geological Survey of Iran (2007).
[12] Aghanabati A., "Geology of Iran", Geological
Survey of Iran (2004) 1-619.

[13] Nabavi M. H., "dn introduction to the geology
of Iran", Geological Survey of Iran (1976) 1-109.
[14] Saccani E., Azimzadeh Z., Dilek Y., Jahangiri
A., "Geochronology and petrology of the early
carboniferous Misho mafic complex (NW Iran),
and implications for the melt evolution of Paleo-
Tethyan rifting in Western Cimmeria", Lithos
(2013) 264-278.

[15] Eftekharnejad J., Ghorashi M., Mehrparto M.,
Arshadi S., Zohrehbakhsh A., Bolourchi A., Saidi
A., "Geological map of Tabriz-Poldasht",
1:250000 scale", Geological Survey of Iran,
Tehran (1989).

[16] Khodabandeh A. A., Aminifazl A., "1:100000
Geological Map of Tasuj", Geological Survey of
Iran, Tehran (1993).

[17] Amiri H., Amel N., Moayyed M.,
"Mineralogy, petrology and petrogenesis of
Sorkhe-Zanjire volcanic band, west of Marand,
NW Iran", 20th Symposiun of Iranian Geological
Society, Tehran University (2018).

[18] Whitney D. L., Evans B. W., "4bbreviations
for names of rock-forming minerals”, American
Mineralogist 95 (2010) 185-187.

[19] Aghazadeh M., Prelevicl] D., Badrzdaeh Z.,
Braschi E., Van den Bogaard P., Conticelli S.,
"Geochemistry, Sr-Nd-Pb isotopes and
geochronology of amphibole-and mica-bearing
lamprophyresin northwestern Iran: Implications
for mantle wedge heterogeneity in a paleo-
subduction zone", Lithos 2016 (2015) 352-396.



SYY gy e A3 (cendie g (215l ¢l (e

Y¥A9 50l oV o led YA ol

Pollington N., Barra F., "4 new look at the geology
of Zambian copper belt", In: Economic Geology
100™ Anniversary 1905-2005; Hedenquist J. W.,
Thompson J. F. H., Goldfarb R. J., Richards J. P.,
Eds, Society of Economic Geologists, Inc,
Littleton, USA (2005) 965-1000.

[43] Walker T. R., "Formation of red beds in
modern and ancient deserts”, Geological Society
of America, Bulletin 78 (1976) 281-282.
[44] Munchez P., Corbella M.,
controlling the precipitation of copper and cobalt
minerlas in  sediment-hosted ore deposits:
Advances and  restrictions”, Journal of
Geochemical Exploration 118 (2012) 38-46.

[45] Cox D. P., Lindsey D. A., Singer D. A.,
Diggles M. F., "Sediment-hosted copper deposits
of the world: deposit models and database.” U.S.
Geological Survey, Open-file report (2013), N. 03.
[46] Dill H. G., "The chessboard classification
scheme of mineral deposits: mineralogy and
geology from aluminum to zirconium", Earth-
Science Reviews 100 (2010) 1-42.

[47] Cook N., Ciobanu C. L., Danyushevsky L. V.,
Gilbert S., "Minor and trace elements in bornite
and associated Cu-(Fe)-sulfides: A LA-ICP-MS
study”, Geochimica et Cosmochimica Acta 75
(2011) 6473-6596.

[48] Hitzman M. W., Kirkham R., Broughton D.,
Thorson J., Selley D., "The sediment hosted
stratiform copper ore system", Economic Geology
100 (2005) 609-642.

[49] Brown A. C., "Low-temperature sediment-

"Factros

hosted copper deposits", In: Earth Systems and
Environmental Sciences, from Treatise on
Geochemistry (Second Edition) 13 (2014) 251-
271.

[50] Boynton W. V., "Cosmochemistry of the rare
earth elements: Meteorite studies", In: Henderson,
P. (Ed.), Rare Earth Element
GeochemistryDevelopments in Geochemistry 2
(1984) 63-114.

[51] Gromet L. P., Dymek R. F., Haskin L. A.,
Korotev R. L., "The North American shale
composit: its compilation, major and trace element
characteristics”, Geochimica et Cosmochimica
Acta 48 (1984) 2469-2482.

[52] Sawlowicz S., "REE and their relevance to
the development of the Kupferschiefer copper

[32] Schwartz G. M., "Significance of bornite-
chalcocite microtextures", Economic Geology 34
(1939) 399-418.

[33] Bazargani A., "Petrographic and petrology
investigation on Tabakh dagh, Southwest of
Marand, NW Iran", MSc thesis of Petrology”,
University of Tabriz (2014) 1-225.

[34] Robb L., "Introduction to Ore-Forming
Processes", Blackwell Publishing Oxford (2005).
[35] Subias 1., Fanlo 1., Mateo J., "4 model for the
diagenetic formation of sandstone-hosted copper
deposits in Tertiary sedimentary rocks, Aragon
(NE Spain): S/C ratios and sulphur isotope
systematic", Ore Geology Reviews 23 (2003) 55-
70.

[36] Brown A. C., "Zoning in the White Pine
copper deposit, Ontonogan County, Michigan",
Economic Geology 66 (1971) 543-573.

[37] Rose A. W., "Mobility of copper and other
heavy metals in sedimentary environments",
Geological Associations Canadian Special Paper
36 (1989) 97-110.

[38] Yousefi Babvil A., Moayyed M., Study and
separation of local stresses around the North Misho
Fault (Eastern Azerbijan, NW Iran)", Quarterly
Iranian Journal of Geology 19 (2011) 107-119.

[39] Kirkham R. V., "Distribution, setting, and
genesis of sediment-hosted stratiform copper
deposits”, In: Boyle R. W., Brown A. C., Jefferson
C. W, Jowett E. C., Kirkham R. V., editors,
"Sediment-hosted stratiform copper deposits", St.
John[Js, Newfoundland, Geological association of
Canada special paper 36 (1989) 3-38.

[40] Hitzman M. W., Selley D., Bull S.,
"Formation of sedimentary rock-hosted stratiform
copper deposits through earth history", Economic
Geology 105 (2010) 627-639.

[41] Borg G., Piestrzynski A., Bachmann G. H.,
Puttmann W., Walther S., Fieldler M., "4n
overview of the FEuropean Kupferschiefer
deposits", In: Geology and genesis of major copper
deposits and districts of the World—A tribute to
Richard H. Sillitoe A; Special Publication No. 16;
Hedenquist J. W., Harris M., Camus F., Eds;
Society of Economic Geologists: Littleton, CO,
USA (2012) 455-486.

[42] Selley D., Broughton D., Scoot R., Hitzman
M., Bull S., Large R., McGoldeick P., Croaker M.,



Olnl (ol (G g (ol joly alo

8131058 (6 NS 6, lde  mwsle (g5 #Y¥

[55] McLennan S. M., Hemming S., McDaniel D.
K., Hanson G. N., "Geochemical approaches to
sedimentation, provenance, and tectonics”, In:
Johnsson M. J.,, Basu A., eds.,, Processes
controlling the composition of clastic sediments:
Boulder, Colorado, Geological Society of America
Special Paper 284 (1993) 21-40.

deposit in Poland", Ore Geology Reviews 55
(2013) 176-186.

[53] Laux J. H., Lindenmayer Z. G., Teixeira J. B.
G., Neto A. B., "Ore genesis at the Camaqua
copper mine, a Neoproterozoic sediment-hosted
deposit in southern Brazil", Ore Geology Reviews
26 (2005) 71-89.

[54] Rollinson H. R.,"Using geochemical data:
Evaluation, presentation,
Longman, U.K. (1993) 1-352.

. Ly
interpretation”,



