g3y allie

b gy il

3 ealgd s 90, lul B Swd p Jlodds 00 )97 ole S8 1K Db SLicST adlais
5o 5 9 S5l ¢ omlidiiree

0F B Y dmio 51V F) Ly el 8o el oo JLos Y

Y IRE Jr !
©o9,lad oobﬂ.c oél)l ¢ )%M;O..«}Mc TPl e

Ol e sitguicn (usg 8 oL yople oAl o puilid e 095 =)
Ol o sitgicn (sg 8 oL yogle oA (il (G (Stro oS SLST pinghs 09,5 5 (olidnej 095 T
OVF e < TEIVY 1 ol aded O F- - /VFY callie 2L ,0)
&y oS Jlot s 7eg LS e o 5 o aity (55350 Gl aty Jlod S o 3,5 (SLAST ailaie en Sy
a3l g 30sT) S g — (St glacSi s ol ilaie , 4 sl g ais ) St sladsly o
390 ddlaie 13 (g5l SLS ol 00, S 3585 Loyl 1o (5,:8,00 sl Saiw asly a S o we (10e S 50,5 S
Sl 5o Lz l) sl Siw asly g ools 7, N35E sbwl, L (w8 Job jo g ails g lislw J,—08 )y
L oo 5,1 5 (ol Sl 50 L ity a8 b (g3 S - s 59 5 e (] o (53 SIS e 05,5
asle azly J2bs 5o 58 Gl GLS -V g Sl oad a8 5 1 jo (g Sl So Lo g 09t oe 0 plwsS e
iy sl ot s SIS s ) sl LS (sl 5 039 ool Ailare lidy SLS el o0l &) 05 Ko
s SLa LS 5 5155 el oS La S elsl 5SSVl iy 5SS s ilon s sl sla S s
Ol e 28 g (5 oS VT 05 aiate po Ml jluio atiiy i adbl Gla G (e SondS 5205
Voo YY) ST oo V)Y L5 55 o8 AR s e e S 1 3558 el s (6 e 03l o5 o) )
= )b S8 (plge Sow o S e waled bl Sl 5 S 000 090> BIPY (59, 5 5 eSS
bS8 038 So s Jloizlan 892 Slassl adlaie (ol 5 Y iy (a3l sla LS 095 5 (Slu S0

U'i‘d')f £ 92n ‘.E.w}m .L.Q/}.w L;:[A)fé._‘! ‘W w.o) ‘(SJL“@KL;‘“L*‘JU"'O) L;..\:.ls ‘51.003‘3

5holans [o-Y] s oS 5l idu Glee 4 g doddo

39> 0 |y [V] ggois aw o [F] L)l dox 510 sla LSS
g gy Al OB b o o st el ooy sl
oz S bawgy WYYE B AYYY b le o lgiew
73S (Fome BBLEST 5 cwlidae Glojle 5 [A] (65550
Golmial pair ololid e Glow,p (ol 0l ploxl
w‘ ol
Y. g0 095 LSiL“)ﬂ)é )_._i..a—)i.b @LM.S‘ dalaio
Sys7m SLwsy SreskS Ve o g Swsp ok (s 5eskS

DSy oSS a9 sl L Sl ale 818 (Db p158
slodae pwloly it ;525 (Mo pl33 50kl s
YL Sl ol 908 ((Salnd (e 5 (bl
—b S slalls oy a4 G bl sl
2 xSy E e @ Gl VAT o)l s 9 Mo 52850
ol e 9 Wb Sl 6 pBS Ol (S (2li0sS WS
L oanly olsSl cdbd L blsjl o plbd (pl odes
Qg oy Sload fSas LIS Giﬂ LS;L..M] slooles

Karimpur @um.ac.ir : S xSl oy e OVYAAF0Y 14l ¢ Jghue oo g5l



Olnl ol G g (ool oy aloro

©o9)lad 03l3Sde g )5 46 e Al

ld e
Gotele slag, Clewss oluly o)e0mn SlacST adhaie
Jszmtite 255 635 0 Olpl e Jlod 250 0[]
Al S b SlS iy (Cayy) <8 eSS how S
boloem argy o5 el 5l DVY] el oo LS5 s
as gosme g co ALl pstll —awl S slasjral Codsdl
&_iu.’ (_ng_iw (\ og; 9o A )‘5).“..: Ay g_;i..m 6[.@..\}‘5
&3kl oS 5l ik 5 Jols codgidl ogeal (65 ouims
sl Jold dedl e gl (V5 b b
@ 5 (S pS s e SSS) gy Slarasl]
K b ioly bl a5 (eSS 5 Sl slasslg)
e dld pioman 0gd oo aunds [VF -] 05l 58l
b glaaihis 15 o1 51 G 5 Gl o b 2LSLe
Ao <5L‘°°‘>93 RYVH L g ol 0dyd Oi..qo).g JL@....; ‘S,La)fljs
4wl S ogwy oliaisl w0 bl 5 Gees
Sl shls lgpn slacudgdl sl e ais
Sl 3 g wis (D 0gF polie 5 Coeg)S
odo IS, e9 il Sl e 0pd g 2l sy

0 Colus 4 oy 950 0l (AN ) o)l I3
sladsl o o)l S Sige 4 e yeglS
sl o,e 5 OV° O V" aYe AN \‘f"(_,;{L:_éIJ.;?
ol syls 8 Yar AR A R A R A 4 Ll e
g o ] Gl sleay Slawd wloly ddkie
Sedds VNeeees B9 5 Jlom ay 2 P Ol
sy Syge ddlaie 0 (LSS la )y el @8ly [V +]
WAA Jlo jo 8 jLasS lgy B)5 (Some &5 10 Lawgs
M%56)ay6)b‘mlfﬁ>~)zm6m‘abul
JlM adlhie .Cewl odls \,()~~~ wL:.O.o Lt GMAL.....:U.:.A)
O GG Gl zxy M ey Sy
V] oo dw ol 51,8 Db sla,lils 5 5l ol ,S13
el 50 ey Oyee 0 o [VY] LB le (VY] logS
(o) JK8) i é_'é|5 aslaie

OlwsS gy (V35w 90 10 55lu S5 0 enn adlaie jo
San ol ools 7, 13K il S 9 Wb (5 luiali b ol jon
(Sl GGl 50 g (owlidipme) Al agd Gioghy (nl
Lg G’LMW) ‘_ngoola )...m.fu ‘G,L:.,Lf @M R
L oSl Jao und 5 Gilo Gl 5 GloSo 4 axg
(Js! s Mo (5,eal Lol jon LS gy Gide 0SS
oot ey Gl SRy 9y (2l 5l og 9)9me adlaie (o
oy p ol pll (S o i ey K e S
el )‘3).«..» du.QJ ﬁ) 9 Qi.uo).g JLo.w

v

58°0'0"E 59°0'0"E 60°0'0"E 61°0'0"E 62°0'0"E

37°0'0"N . 38°00"N

36°0'0"N

35°0'0"N

34°00"™N

Bojnurd

* Study Area
B Centeral Province
® Ciy

=== [nternational_boundary["
— Asphalted road

0 25 50 100
[ == ] ) -~ Motorable_track
T T

0 2§ 1
— —

)suclajujq...»mL;)Uo ‘0)95&1.3 6‘.%4\.9.]9..@ C&A—lﬁ?—ﬁ (u ‘0144‘5.»;‘...40 6Lb o|)5O|).1| )o b)}?c:.f or o)ymut.ey (u.” \ J&&

OSwd s Jles yo



£ oSy e o5 oS8 5K M LT ailacs

\f’\ )LQ,E s\ OJLQ.:) J’“ s.\l.>

)‘ = @LofLo u...]l:ﬁ NS GUEW- @‘ﬁﬁlﬁ 9 of..> Socw
laoxly ;o Sl Sein Grecded 0395 3gdi L (gl
2 Bl e, w2ly (noler ol we sy,
(Y JS5) sins dalaie

Il sl adhie Sw axly o5 senad s Il ol
axly cpl oyl ygeisy adlaie gy Jled o a5 ol
9 6‘4)‘& uL..o §-u ..\.>‘3 U)‘ uﬁl.: °5“"’<5‘° o0
oaans fSas Lol G WDy sl (658,509 0015
o, YO YL Slglys bayels il jo Cond 1o 5 el K
Cdsyd oy oo yia e ps o (2 T slajals olail g ol
ojladl g wiyls doye ¥ ogas sl gl S sla,els
syl ey sl e L oY 5l S T slesl
ojlail g wadh oayd wo e V3l S e Ay 3 eSTg
(gl ¥ sl o) caslools 7, s 31380 g3lu SIS
&l adlaie (635 0 Caand o S g ol s jail sl
9 o\.\f (;..w ..\}‘5 Q”‘ )Ua 6)1..»‘5:[5 GL@‘ ula).uo w‘
§L~u ..\}‘5 u.a‘ O )).0 0 6)1..»@[5 u.cla as kSL‘" wa
6)..5)5a (siu.u ..\.>‘3 Q”‘ uﬁl.a R of..> (;...w awls ..\.>‘3 L:
el iz 5l bajsl s el 6585509008 U
Slolp s wilSyer 5 GeSerm SN 4 g Bl
O loysl ojlail g sy g0 aoys Ve 5l G 0 DL
Ol ao,0 Gl yieS Slgl 3 55 leS il e e V B
@Lw)fub ] )AA‘SLA LA Sgd> 4O u.i LgL(b)}L c)|d.s| 9
OlweS a9 <ol 61,{')‘)] S dxlg ol jo 0ols &y Lol
g bauily iy osd oo odd axly pl o glosplS
& 3 slisn 5 el glaggloSo (sl GleSo
(g_) 9< Y 6L®J&w) el 03l

S Cod 3 S axly ol ol (Saw G5 oy
3 Sl @Bl S g U Jleds 5l g oLl 18 adlate
5 @ JLwald PEeDL iz 5l layel wely ool
To 5 Lk Gl SE waly (nl o 0ebse s 1S
g gl (S axly cpl o eols Fy Slu S g eols

Oy 2 a5 lez Bres dad (63585 Sods 5 (o9,
Gla)ludls’ LS slp oslie baome g0 od Ll
DAL Josms cegS @ Dlge aitg ol 0 25250 slo
DAl aczs 5 e JVA] Holis 0598 V] gt dw
NA 8 4 IESURNIONCH | A F IFICOWIETC SO | 2 P STt <08
o VY] bl (650850 Mo — eSS dilaie
coblFoanSe o [YF] g acis gloog agilow b
5,5 o sl [val shls

S by 53 oz 9)90 adlaie o 3 55l S
Ol e el osls ) 0y (S ale e K Lol jon 4
3 0y S dwle axly 938l 1S gile SIS adlaie
oz 3 eSS e 090 o0 0090 55 ol peslSUST g
Sedl b cuigly g Camglym sla S aileads LSS
g oo 0030 Jigw 5 (s ld ((Slodgi (glaxS ) -aT
PR WP ULH PRURNGIN P VRV SUCE S| B0 U U | L SO
s 5 e Jolb Sienad i ) et daii
s_<.3) ..LJL...J 6@&] QJAL""' Q—l &) ’,u:o ’. 9 005.3 u.”)la
STy g oyl (S5 wuul Jals 5oler Coond ool
slaxly 50 a5 wee Wl Sen 5 (Ldsiise
IVT 5,08 )8 e s ,S Slizaas]

b wygmn Slussl adhi e gl
Ay Aol S i b g8l (6w @,w,—@mi
éﬂ b ol coale ddlhis ) LS;W\ Sy
0]

Lol 4t 9 alme Gbw,n bl
aalaie )\) 4..3[) QW) k_;i..w 6L®..\.‘>‘5 ‘\/Y~H u.uL.JLA
laojlaS 5l lacgore Jold daz a4y 0208 5l (o) 2 9590
5ol sloanig (sl 5 (Ul oS5 b Slaass]
wile iz 3l gy gloozly 5 (5wl Siw By iz



Olnl (owlicds G5 g (ol oy alms

©o9)lad 03l3Sde g )5 (6 e

s

(Y o) cwlools &, 35556 s5lw S8

3 Q’“”ﬁj‘ )‘ B @LJLA u...ll.:ﬁ LSH',‘;M 6&5.0.: 0093
3 sl S Grecdas o395 355 L 0,9 adhie
sl ygl g oo attive 4wl S oo Sliass] sl
GleS (eldd Jlwals s 5l asly pl s LSus
S lewald ol (S g g s Sy 4 PSR
9,00 Slglp ao,o Yo VA sgu> ok cn 5 lsl B (lie 4
SN Sy sk V5l Gl 4 o slaysle ol
o}‘..\i‘ 9 S| Qo 0 VO B Y- Sgd> )‘..\M la )f.lb ub‘)ﬁ
el oo yashee ¥l G 4 o] glajsl <o
0395 0,0 B 51 S 1 Jlade g o)l (S Slglys Cad @
k;}.w ..\}‘5 u.!‘ ol ).uo GL..Q \ Sgd> Q] 6LQ)5L o)’l..b" 9
TSl S s g 9l (e dihaie (635 50 S )3
(g VU8 cwl ool (Sbgn g ok sl

oS ddlate pulpw 3 axly (pl ol we Glacse,
el e 0301 L gloasdad (gl 1o 5 0,00

57°58'55"E

57°58'45"E 57°58'50"E

u).c & JLo.w )| (siu.u ..\.>‘3 u.a‘ of..> k_?i“'“’ dwlo ..\}‘5
aly al jye )l B (B ogim S )0 g adhie
Vo cuwbs Glyls ol ol ojls )18 SlaassT slaasly
S g Sl ()8 i - (Bpd Jled sl 5 5
0ylefins (S axly cpl gy oyl ol 69,,; S
“"’9’“’;5‘ oS Lg“’)‘ﬁi“w L§L°°‘>J’> JJLw 9 U B “)"‘"9""5‘
Y b o) cwl 38 o5l S5 Gl (Sow axly o]
mdsdad ol yie Vee 5l S pels Glils g ojls 1860
5 sl s Gl i 2SS e JSis la
odis ;lis a4 aus o,leXiw glls 0 (S anle oS

57°59'0"E 57°595VE 57°59'10"E

F

35°30135"N

35°30'30"N

\=z\==zzzzzzz

i = z\gzz zz z z z =z = -
= \zzi\zzzzzz = =
T

- ,
) = 2 p—‘i;zzzzzzzzzz\\
= 3 = =z = /zzzz
X };/”
gzzzzi‘-ﬂ—k ;/(zzzzz

zzzzz

z = =fz =

s MM A N

i

ZZZL\\

zZ z z z z LT

= = N
S R
E e R e
= P2 03 E3 b2 £ £ b=
= = == o=

35°30'25"N

Legend

Recent alluviom
m Syeno granite porphyry

Conglomerale

- Greywacke

Andesitic lithic tufl

\"Y

== .
z =z 2‘ Andcsite

| CRETACEOUS \EOCENE El

[~ =1 Basan

150 00
Meters

Symbols

Bore hole
H—H Trench
——— Dirt road
~~—— Drainage
Fault
::"’///,//‘ (Gossan zonc

Jasper

- Manganese mineralization

A Y eee polde b ooy BlasST adhais 10 bailed Jow g (g5le G- owlid ey adas ¥ JS&



v oSy e o5 oS8 5K M LT ailacs

\f’\ )LQ.g ‘\ O)Lo.a.i* ‘Yl’ dl.>

‘.iﬂﬁ“m

Sl S0 b (UL (G diged (Al 1392m0 (SlasST adlare (Ko slaaxly ) g95mg Sn 5 (s Wiges sl o (geis ) polas T S
0% %) Slodd wiB)F 5 3 Sy 9 sl by &5 (Sism SLPTRDL Heax L Al le 5ile Sewgy 8L L 2L (@ ks n
s3> b b ys SOl b Coiuil (O (lod 1S ) S S5, L ey ol St (53985 0095 5 Sl (o (XL cebolie oaplad
b (2leslSS wly (7 (XPL) adgnST o)lsfn lls S5 (7 0yd (Ko awlo wly (& (XPL) Dy iz 51 aalojoh ooty
Sl Jlald 5 DR s izl alaysh Sdys jeam b ndinsreslSs rdim il b Cull Saies (@ eonl 9T ploes

L¥£1 (05951 668 Ee (ool 01 dacl ;S Ch o Ll Lewals Kfs 55,165 :Qz M5 Py (xpl)

F oyl Gl 5o caalsy balS 5 (oo slagygeis,
SloSs a5l XRD) oSl 555 lny sl aised
LG b ws Qb 35S gile G a5 )]
OlosS gy b bl a5l eizmes 20,5 (e ailatse
5 Ch g laiz! sl b o diges ) diges A slasd o0 S
iz Glogl 1 G g las ol b (g 00 bald 5l gas ¥
olasdl polie 5 (ole)S (onim)le by 4 b w3
il oad iz Glewdly (6,95 ;i (il ) 4 e
Lo Jloyl Lty eS8 o 4 g eads bl (CP-OES) I
Slidsy oS, 0 gare Sk sl ol po iy

el b (o digai V7 09550 pwlidpne) 9 (ol SIS

IR P9)
P&alejl g ol loaw,p GiSu 90 0 Ghagh ol
5, 5 2lme slag pSeslal g lacils p wasu o plxl
dilate 5l (S aiged Vo 5l Gl 285 Ogo s5le S
S ahaie Froo bl le 5l a8 b cdloy (wyp 0)5e
S3b ghte 5 Lo a8 VY 5 6 S sloow) 2 sl
o 3l om b ad B Gl G cw)p sl o
P WA SO sais  ablis
JRL e L VYeee olde b gy p 990 dilaie 5lu S
o0y Sz sskie 4 (eizes ab a5 Arc GIS
Gi;_.,,oa):s- o2 boods

Sl G ewlbidre

doassly gl Bgad Voo olaws



Olnl ol G g (ool oy aloro

©o9)lad 03l3Sde g )5 46 e A

S ol 0 e JB S sidbgn Sle)So
il g (2l sl waly o e ke @ g o)l (L
S S Gl e n Gl S i webioe o 5
Dgdi oo 0030 Dgdl yieS e 4y g el 0als JSis
Oyge & Sehon GleS Sl (alealSS ol 5
gy s ol Sl b oes 5 ca)ls S
Sy g Cel aBS 0 ) ks 5 L5, sleasls
Jors s sl 5 I3l Sy Jpssil (slo sl
35 5in SrlS (o B JS2) Wlosd gy S5
WD g0 0098 oS e 4y 0dd L )50 Ay ol
5y wdls (LS JpS gy 090 dilaie )3 3l S
Gl S agy sl ool ) N3SE gliwl, b L5 Jobs
Ol L) e 80 B0 (55 SIS (o 990 ailaie )
N35E 55lu sl a5, slawly el o Yoo Job g (o V-
sleoxly o s 40 JuS pl el 50 SW T il
Sl Ol & 0y (Ko anls 5 il (S
D9l 6 0330 St
o 2oy aklaie )3 dgzge L)1 (Sl S plusS Ay
o o liz sl s B olesS agy @l
Lol plogs arge p b ST Olles & by
5570 dihats ;5 o5l Sl sl o bl 5,1 Sl S
Sl Sa b jlaals oo slaJlw Sy S
o e basSly ol sl eols Fy pgw - Slaass]
oo 5,1 Sl 5o Lol e (o lugS angy ;oMb cniias
5 S &l slagilu Sl s plust ik ol
s 3o Lol 4yl (sl 5 ol g5
S S )l slaallbl ol jon cuilon 5 co3sS woSYL
(E b o0 sle JS2) conl oS 7655 (o)

Ls'lb)'t"“ 6"93 9 s Sl
aS Cowl adlaie ;0 39290 ondlaw S ol S Ca
b (G igai )3 G (nl 09do0 om0 G5l SIS axge 5
Lm‘u}"‘; ) QTJA&&gwl QLLQ_,J_GC JUEE
g ouSTy il slls S o) o) e 8 deye O

o3Il b ysly i el L0 USE das bl S ooyl

Golas pb L ales jl wiges S 9 60... TRN (g Loz
Lged 1O Sl a2 (ol 0938l izren 9,5 450
Mo (5‘)‘. Ksb (Sjl""‘-"‘ ‘ali C"a‘“ )1 W) &&‘éﬁ (Si;...uob):}
Roy) e G 095 o b gl S (mele JBs; @
Gl 120 den bl 5l ieghy ol jo el 4 SOl
S ) Al 9 o eolaw! calises 6&05; Lu.uﬁ.: 0 ‘Bl?u‘
)5 ek @l g g p3Y (o
Sl Gl Fo
GireS Sy Ob gaihie o oleS glagle,Ss
Sleaasl slaasly 51 ool 4 sad eSS slaasl
axly o i SleySe g s asis BB ol
€5 9 Db ol ools F, L g oyl Slaass]
Sl akolh g e Sow iz 4 a2y L gl S0
(F JS2) conl (Sbig g b ey

ol i ples aig U ohes bl il
ol el Gl S ol b g cols JSis 1) Sle S
2ol Gab goesls Fy gl (K axly yo Sle,Ss
S5y bl gl S0 ) pawsid el i JuS sl
Sl 5 oy SGE Jolis L G g5 5 i B0 y5
50 oads bl slas,li> i (@O SE) el S
5 el oad Gl Se Ayl p Gebie 0 adhis
Ol S Ladedd wuad (b3l Sl S b sla iy
3O ey adhaie )0 04290 sadlgw Sl S s S
ol ogdce saus L5yl Sl S b ool en lugS ay
a5 Wigd oo 0y 3 LS &S Jlade 4 ylw S0 any
ol ey S Lol sl g5 XRD a0 sl
S g i 5leS 5 ConSenl 09,8 sl Sl Slw S

slwly jo yin 5 9yl (6568 by ads el Sle 5o

ol Z, ol o 3lw S o5 lade 4 g 04l oo o0y JuS



4 oSy Jlad 5o male,S1E 5iSie M 8LasST adlats VE) e o) ol e uls
o 0N Swd diged o Sl 4 S cpl oy e oy ol el iy pade VB a4 g yieadio O B 0D
S ol Glrysl sl olulis BB CeSwg, S b g 090 O JS) cewl oads bowd oSS ado o Ve B0 s S
Vool O G s s iarkee ¥ B 000 o5l gl (z
JS8) loads hawd o 3sSIS g CudgsS 5 ceSYLe a4y woo ddlaie )3 05250 adgl Gl (SIS (regd o SIS
(z 0 b b G cplojlo o a4 Cund (6 508 Slgl 3 a5

Vol peS ol lade g oyls 1B g5le SIS A 4o easST,

57°58'45"E 57°58'50"E 57°58'55"E 57°59'0"E S7°59'5"E 57°59'10"E

35°30'30"N 35°30'35"N

35°30°25"N

N IR i e S S iy

L

L N F z =z z =z =z =/
R A A A ? 4 >
AN W W A | / = - - - -4

F NN N W N F e

;ZZZZZZZZ//
= = = = = 5 -4

150 200
. Meters
Alteration
Symbols
| Argillic
’ R . ® Bore hole
Strong silicification
2 H=—++—+ Trench
- " .| Strong silicification - Strong propylitic
“ 5 gpropyltie Dirt road
r .| Strong silicification - Moderate propylitic e e
% = = x Moderate silicification - weak propylitic ————— Fault
g = | Strong propylitic - Manganese mineralization

Modcrate propylitic - weak silicification % Gossan zonc

AYeee Goliie b ojgoen BlacST dalaie jo basled Jow 5 (g5le SB-Gle Fo asss ¢ s



©o9)lad 03l3Sde g )5 46 e b

sl (S5 I XPL) (5555 S0 g (@ (Gh5)T (Slo 5o (Al o joomy BliosT aihate el 5 b Lo 5o 5l s sl & U
5 ol 5 Sl PR ol jo o lgn SleySs I (PPLul amio onlad 58 10) (5559, pigal (@ o2lin)S L ol en
OlosS iy (3L Sl (S diged (& ((plugs argy) dilate ;0 (3l SIS argy 5l (SLaasT asil 3 (& sl ond hos Sganl 4 (Sg
WSS A Cupm b g GlesS ang lead Sl wiged p3 eaSTn CBL L Cusm S (g SV il B (s diged (2
Jb yo ad 5l as lusS angy leads clile p diges 1o 0aiSTy b b gy oSIS (g5l SIS (7 w0asSTy &0 4SSV 49l 53l SIS
oS Chl deslo S Cb M 2 2L Py gl 35,165 :Q7) LS5 5 <o 3o oud s Co e sSIE (€ 9 ol S @ (s oS

Ave] sVl Mle 5 cussS Gth (o PY a1 sSIS Cp ccdgsS OV 555015 CC ¢ gl Ol cogas| Ep



O

oSy e o5 oS8 5K M LT ailacs

\f’\ )LQ,E s\ OJLQ.:) J’“ s.\l.>

oS 4o ddlate )0 (59, paie Slp odel Cews @ le
oS e s sladigas ol 5 1,5 FAO b VFY
5, ka5l ouds cuilo p sladiges 4

Cawd 0 o e, S PV B VA didlaie 10 09290 iy oo
Slodised 1o oS 035 i £S5 PV oy e iy il
s a g5 BB g Conl oul Caws 4y xdas
2S5 e B YY) end 5 (sladiged j0 St
b sleaiged jo Sy i (g9, By el (5
- Sy Sl LS 5l oais cils p sladiges 5l i

DS el (gl

3 2 eSS VYE Y 0l o il ol j0 0,
A Cwl eSS Y o, jlade oy yiien Sl s
Y o e dadiges (pl 5o del Caws 4 (o sladiges
el el @ 9 Gl e
P e VB F hadhie ol o adee Jle
ouds Sl ladiged ;o yaudse Hlade p iun ] S
Oddge slade b slodiges 1o (puizres dol Cawd 4 mhaw
ool Gl 0y Slade 5 YU 5 Syl g e Jlade YL
2S5 VYT G ol ke 5 005 (oxps 0558 (il 3,555
~diged ,0 0,565 lade el sS )0 a0 Y0 dgas B o

| JUSves) laailes )| W) w‘éﬁ 6L®

GOl oS s Serge gl SIT okl
Jios 5l &5 wtes (Csles 5 a5 ol slaaens]
097 o 49l Sl Gl wlead JSis gandlgw sla S5
5 GlaxS ) walSly Oge 4 SadssS 5 CawsSIS oSVl
5 SVl Slgld o Gnl 5o Wgdee ems (Sedilr
O J58) Cowl lled (s digad )3 g 039y yiion ComsSIS
o g BBals 5 la gl 5o slaew) p mls 4 28 L (2
S5 Bb g pai 5 s pen by, )92 GSLaS] dilaie
ol s 7 USs B s s e |, lawls

oD o)
o ddhie plugS a0 ead plnil 4528 b
Mo jlade a5 04 g0 00y Cowl 00l 1Y 5V (slo Jgux
Lol 35 )3 5 2 oS VB ) Gl gy 0590 adlaie o
oMb lade Lol eaid eaus o3l o 4 ddlaie jo b
Col Glasl 5l g ey e jo 0al a4 sladiges

Y D)
P2 VY B G5 e M G dihie )3 e e
CompSiisr Qa5 257y 4z bl o
e o FB ol G SVl g o eSS wdgsS

.Q}.g

all

Minerals o
arly

Hypogene

Oxidized Zone

Late

Pyrite
Chalcopyrite
Smectite

Quartz

Calcite
Chlorite
Epidote
Geothite
Hematite
Chalcocite

Covellite
Malachite

Il

2097 ddlaie jIMb isw 10 (538 g 3l Sla SIS (e I £ S



Olpl ol G5 5 (ol ysly alomo 99, 03l38e ¢ j5300 )5 (5 a0 oy
ICP-OES 55, & baaiged 4325 mls V Jouzr
(b ageis) flond cuils y gladisal
Lged olas oldla> Job olila> Se Zn Pb Cu As Mo S Ag
azps | aads A a0 FEER Al epm) | (ppm)| (pm) | pm) | (ppm) | (ppm) (%)
Ch-10 Yo Y. YENA ay OA ARk V4~ VA Y/,¥4 Y\Y Hai AL Y)Y
Ch-15 Yo Y. Yo.fY Ay OA 00.4) \£Y VA VoY MDd -AY Ais A
Ch-24 Yo Y. YAOY oy OA 814y Y0 Y\ Y5 <y-o| ) <Y YA
Ch-38 YO Y. Y\ .£8 oy OA OV.XF fYY Y avy AAA I AR Y
a0, o (PPM) cur  SLasST 5,00 sloailed 5l oads cudls » sladiges 3JUT polis
Lged o jlas Ges oldla> Job Slila> S Zn Pb Cu As Mo S Ag
(e azps | aads A a0 FEER A epm) | (ppm)| (@pm) | epm) | (ppm) | (ppm) (%)
G5 33-36 Y0 Y. YA oy OA oY.-4 YA £ VOV ££4 Y0 Y/NF Yy
G6 15-18 YO Y. YAAY av OA AL £40 Yy R Yo <A Y/ 5V - YA
G8 24-27 YO Y. Yoo av OA 00.5A Yo4 \¥d AA Y\$ - 20 <A -0
G8 45-48 Y0 Y. Yoo av OA 00.FA fOv Y¥ \YY A4 AY Y/NF <A
Mo gl (Kiwos 3 digad Fro 520 s ¥ Jyor
igas oylads = &@L’;J’h = P &lﬁsl;::’a" " Au (ppb)
Ch-10 Yo Y. Yeva oy OA INAL: i\
Ch-15 Yo Y. YO.fY oy OA 00.) Y.y
Ch-24 Yo Y. YAOY % OA MK Y5
Ch-38 Yo Y. Y\ 58 oy OA OVXF Y-
G5-33-36 Yo Y. YAS- oy OA INRE \va
G6-15-18 Yo Y. YAAY av OA AR £\
G8-24-27 Yo Y. Y. av OA 00.FA A-
G8-45-48 Yo Y. Y. oy oA 00.FA Ya
Ksb-98-1 Yo Y. YEOV % OA AR VEeo
Ksb-98-2 Yo Y. Yf.aq % OA 00.3A 2
Ksb-98-4 Yo Y. Yo.FY NG OA 80.AY IR
Ksb-98-6 Yo Y. Yo FY oy OA INAN Yoo
Ksb-98-7 Yo Y. YEXY 3% OA INAR IR
Ksb-98-8 Yo Y. YEYY oy OA INARS Fo
Ksb-98-9 Yo Y. YEYY oy OA INARS Voo
Ksb-98-10 Yo Y. Y8 oA 3% OA INED V.
Ksb-98-11 Yo Y. Y8 oA 3% OA INED IR
Ksb-98-12 Yo Y- YeAY NG OA INEZN <)
Ksb-98-13 Yo Y. Y. 8 NG OA 00.00 \eo
Ksb-98-14 Yo Y. Yivy 3% OA ISR Yoo
Ksb-98-15 Yo Y- Yy NG OA OVAY <)
Ksb-98-16 Yo Y- Yy NG OA OVAY Y
Ksb-98-17 Yo Y. YO.fY % OA 00.AY IR
G1-36-39 Yo Y. YAS- N oA ov.-q Yt
60687-TRNY,1 Yo Y. YE..0 NG OA N2 -
60668-TRN9,3 Yo Y. AR AT N OA 09.0Y V\F
60669-TRN9,5 Yo Y. YEYA oy oA NN AP
60672-TRN9,7 Yo Y. TEFY oy OA NZa! t55
60682-TRN9,8 Yo Y. Y000 NG OA NN YAY
60692-TRNS5,3 Yo Y. Y0.-0 oy oA INZNS Yy
60680-TRN7,1 Yo Y. ya.ay oy oA 0-.08 \e
60671-TRN7,2 Yo Y. Ya.vo oy OA 8- FA 724
60678-TRN3 Yo Y. YO.A0 oy oA INAN 'Y
60683-TRN11 Yo Y. Yo.50 oy OA AT 1.
60674-TRN5,1 Yo Y. YV.AQ oy OA OXF g
60673-TRN5,2 Yo Y. AL oy oA 8O.YY Y-
60675-TRNS54 Yo Y. yv.aa av OA 80.YY \Y
60685-TRN6,1 Yo Y. VAV av OA INALS Yy
60686TRNG6,2 Yo Y- YV.eY NG OA OV.OY 04
60688-TRN6,3 Yo Y. V... oy OA INFQ! f0




oY oSy e o5 oS8 5K M LT ailacs

\f’\ )Led s\ O)Lo.:) J’“ s.\l.>

Alteration

Argillic
o 'w’AVA| Strong silicification - Moderate propylitic

“

5 7] Moderate silicification - weak propylitic

zzzz Strong propylitic
Symbols
Bore hole
H+H+—+ Trench
————— Dirt road

~"\~=— Drainage

Fault

- Mangancse mincralization
B

///, Gossan zone

Au (pph)
10-116
116 - 302
302 - 766
766 - 1400

35°30'35"N

35°30'30"N

57°58'50"E

57°58'55"E

20
Meters

azil 5 5l ool cudls p  Kiwos 5 slodises ;oMb .Sl lorisiyey polie b ol o aileS Jore 5 (53l SU- glo Fo asas ¥ U

S aEilgw a2 50 b ole 513 sla)luils jo ol (5850
S olaassT slaaxly o5l S b S dawgio
5 las)lsl,3T il JSi 4 (Cudg)y g Camslog; o jail
ary b @bS1E Gla)llls o 5 eog (a9, laasls
sazly oGl Glpe S ml (Sadosilse
(S S8 a4 (Sl 5 oyl il glaass
ol Siw [YV-YV] il 6)151,3T 5 ogm, slaasl
SleassT gloasly ojpme SLasS] dihis o glo S5
Vi sy b a3 sl S s (g5l 5 U
o as Je ol Glog g laS, (e (il
Sl B slanS ) —aF ) dawgie wdlgw b slaluils
(ol adlaw b ol 813 sla Luls jo .l ousSTy, als g
o o.\..S‘); ails 9 LSMJJ) sw)‘é 56‘45) 6)1..»@[5 J&w
—a5, 5yem less| aihie o gle gl JSs [ry-vyl
o o..\..S‘).t ails 9 6‘4.75)

2397 ddlaie yo

2 9 2SR e Slass] aihie gla Sy
b sl LS ple sladasie b g ond 03, ¥ g
dmlie ol g bawgio Vb (Sadasilow 4z )3 b ool 51,3
Iev-yvl el sns
a0 b gle,S 8 b sla)ldls solaine; sl Sk
5 aiS lo,B slapleS WS s YU Sadosilew
ar o b 2l S8 (o lo)lils wigd oo JSis (o5,Ld
Sloagy 5 285 GbS pliz )o lawgie (Saboilew
e b @by Ol Gl 5 glo)B byrns
2z sle) pais ke o Gl (Sobadlye
Wgdoo JS25 0y95 p ) G (885 Glakase (S5
ol sleaas s luime; oKl [¥y1-YY]
odd Glo (GleS Cudy 2O (paiS bame 3592 ailaie
Dyl el

Y Sadodlaw a0 b ol 51,8 Slb sla,lils o
5 oyl Glaassl glaasly gl Gl S



u‘)" stl.«.w dlfj stl.».w)sl.»d.bu 6&9)L&Lﬁ; cO‘}SLo 5)9.»‘\,.:)5 QTP N
S92 LuilS slo S5s g ¥y -vy oAy oy-] w518 (b slo Luils” glsil slo aasein dauwslio ¥ Jgoor
a2y e ST Sla S | Fatilines olesSl slo fuils ,
0597 LS Onl (Fadasilys olo)S18 slolusls o 559
Y Lugie
Méls S N
) 9 GMS 5‘0)15 ‘_glmolaf s Aj\; N 9 k5>L05 )i‘}? ‘Slo)lé u.,..,.f sllose
SleS ity (G ) o eiS SleS pliz g slo,B slacyles } - Lo RN ol
[1¥] L 3555 3l o 25 slabaoe
5 sl olaassl | ass gloaxly g o)l 3T ¢ Slaadsl| o s, sloaxly oo lsl 3T ¢ Slaass] o g
) s SLals 5 s lsl3l e gleaas] Ol S
iy sl Srdin Beoe Y slacl >~
ozl g ol Sl ) ) ) w3031 ST o jusl ¢ oLls Sl ) ) Lbgyyo 0,31 sloons
Samsldgyy 5 a3l (L (So] i bl s ey ¢ QL (Sal
[v-] Codgry 05 ke 4y g Comlogy, Sile 4
xS, — a5, 5 sy o SlaS ) il 5 sy oSy ails (glaxS -aS 0S|y ails (glas,
) Silu g el 5 Jsa
oSty ails o Gloogs Sl ) g s
] ey | eSS
‘_g)Ua ;%)uﬂlf o9 ‘%3)U . B . ;,JL.,;}GJ}M: 9 u.rul))l ‘wlfl ‘ﬁsl,&”
Cayey 3 oSS ) 5 il dacdlugilgn (I iy Jlin] loails
o Yl g Co ol £
ooy )5ls
T sl il lsesa> )lsS LT . Tl ;
kil g ok o Skl s S 5 518 byYgol 5 55)lsS ook e
959y o b 0585 9 Wb e $9) 9 2y e w0, b 0,8 9 b sloglxali
Ses] (88 g S Dgomms « Sy | (052 5 Gt g0 S| i) (35 9 @y comp 022 «Soinosl) londine;

l.} 6Lb)Lwls ) ...\3)‘0 u}o.m.u 9 u,..mig ‘(!-Jé €59y Py
OG> s)'{.b ]«OL.C J-ALMJ Lﬁd)mb Q”‘ s.b.wﬁ.uo J..JL]}M:
REGUEW- u‘}o...u] P TS o) ‘ojji.; “«S9y ‘L)“A""Jﬁ'o u&:.i.w)T
otmdye yolie s)lnial ol el b (slo,Lil5 s
05..»‘50 o..\g.o u‘}o...u] 9 (59 ¢y ] ‘oj.ii.; s)U& €0 9>
ailate 3 (Kiwos > slodiges 4550 li 4l [¥1-YY]
)W &.;.o.wj 9 S9) U= s)uo J.aél.»& s.>)9?‘z.:.3 @LJ\
IR

057 ¥ sz 5o 0ol ol valed ulul p ggemme )
59 ol slbKiw (e Sow (a3l oSl
ey sl lial dasle 5o g5 wsilo S L L)
357 LS alaie qojlo G5 b 5 UK 5 oloard
Jlisl 4 a5 sl Lsgio iy b ole)S1d ,Luils S
wleSle laclas 5l ossly olo)S slaJsbrs 1 o

Sy b (2le 513 (Mb) 955 (3l S8 Jue alie
Jled 6 yoakS Fo o [V] (g0 aw (Ol JLilS (lamgie
s Sy By Jlad s asleS ¥ lys Aol 5 Sas s
5 5w Jled 6 50slS VA Lo [VY] 3 cpals (oMb SLusls

Y wdlen b alo 513 sl lsls o Lol slaails daals
S Ml 5 oy 5T OB o g sSIE wd g ozl
ol Lol slaails cavgie spilses b sla,Lusls o aiien
I Pl Molgilses oS g s (2l
Ol dedlgw b gla,luils’ jo 5 by ysl g oo oo
I -vv] s aedlogilgn o coils)l g ST weuilsT
§ Al Loy oSIS g S 0,950 dihaie Lol sleails
bl ooz Yo (Sad ssilaw (a3l b I 51 S
onys aibaie ;o cutily)l er b wdlyw by Cuiye g
b3 YU (Sad wilgu a2 50 b slo)lsls o Sle 5o
3 el jls0 > el 5 gl sla SIS L ol e b iy
5 Comwyw Jold b IS pl dawgie sdlew b sla,lils
aiind Culil g 35,195 b)Yl ol sudlaw b ggi 50 5 5,18
oon Syse dihie o ools &, sl sle,Ss [¥V-vY]
Mg b slo)lusls b alie o5 wiien (3,1 5 ok
Lol lawgie
L beS13 Gla)lils (olod (o) slagslnial [l |
Syl 0y Mo o yolis ) gl el YU wilses




50 oSy e o5 oS8 5K M LT ailacs

\f’\ )LQ,E s\ OJLQ.:) J’“ s.\l.>

[2] Richards J. P., "Tectonic, magmatic and
metallogenic evolution of the Tethyan orogen:
From subduction to collision”. Ore Geology
Reviews, 70 (2015) 323-345.

[3] Shojaat B., Hassanipak A. A., Mobasher K.,
Ghazi A.M., "Petrology, geochemistry and
tectonics of the Sabzevar ophiolite, northcentral
Iran”. Journal of Asian Earth Sciences, 21 (2003)
1053-1067.

[4] Shafaii Moghadam H., Stern, R.J., "Ophiolites
of Iran: Keys to understanding the tectonic
evolution of SW Asia: (II) Mesozoicophiolites".
Journal of Asian Earth Science, 100 (2015) 31-59.
[5] Shafaii Moghadam H., Stern R.J., Corfu F.,
Chiaradia M., Ghorbani G., "Sabzevar Ophiolite,
NE Iran: Progress from embryonicoceanic
lithosphere into magmatic arc constrained by new
isotopic and geochemical data". Lithos, (2014)
224-241.

[6] Ashraf poor E., Alirezaei S., Ansedel K., "Ore
geology and fluid inclusion studies of Arghash
gold prospect, Southwest Neyshabour, Northeast
Iran (in Persian)". Journal of Geosciences, 18(71)
(2009) 129-136.

[7] Hammami pour B., Tajeddin H,A., Bahremand
L., "Geology and mineralization of Sebandoon
gold deposit, North of Bardaskan (in Persian)".
Journal of Geosciences, 27(108) (2018) 155-168.
[8] Jiangxi Exploration Co., "Explanatory text of
geochemical map of Shamkan (7760), Stream
sediment survey 1:100000". Report No 22 (1994)
China.

[9] Alavi M., "Tectonics of the Zagros orogenic
belt of Iran: New data and interpretations”.
Tectonophysics, 229 (1994) 211-238.

[10] Jafarian, M, B., Jalali, A., "Geological map of
Sheshtamad, Scale 1:100000 (in Persian)”.
Geological Survey of Iran, (2000).

[11] Hashemi M., Rassa A., Noghreyan M., "The
genesis of the gold mineralization in the Northern
zone of Bardaskan, Khorasan Razavi (in Persian)
" Journal of Earth and References, 3(2) (2010) 69-
81.

[12] Abbasnia H., Karimpour M. H., Malekzadeh
Shafaroudi  A., "Damanghor  intermediate
sulfidation Epitermal Au mineralization, Northern
Bardaskan, geology, alteration, mineralization and
geochemistry (in Persian)". Iranian Journal of
Crystallography and Mineralogy, 27(3) (2019)
621-634.

[13] Rosseti F., Nasrabadi M., Vignaroli G., Theye
T., Gerdes A., Razavi M., Moein Vaziri, H., "Early

Alodds (Byxe 33 O yemmn wgi (5 eskS AD glse alold
SlslS asle 15 0 9m (5 5l S ot Jlony Jlazst 4
Sgign Geos Ao 63585 slrosyl 4 atunly (ysan an
s Jleiol s s 3 els ddbate o cpimen Y]
SUSS a5l o a5 W)ls 092y sRes Aoy (6394 (slrodys
wload G5l Gl com 2lo)S jFge (lyie 4 g 05,5 S9k

]

mloﬁ
acgazmo b bLI )l ;0 05920 0lo,S1,3 (b SlecsT adlais
aile e Jlesx!l a4 LS ol el onls LSas oleSh
Slassy xSl 1 3 5 o 5 peanan sla s
gl (005 0 i polie 5l (8 Gree aed 598
..\.Q‘}w uuLw‘ Oy ‘5>Lo)§‘)5 6)”0 ] 00 J..iw.t
yolie 5 LA g45 ¢ Gl T8 £65 b S (Sl yus
P oz Vb asdlse pals Gla g 0 5 5l
el il b a5 oIS 5 Sy 5 Sl oo i
o LS Sy e g ciliyl g GeandS 51 sz
2 B el g pgahde )97 lawgte sdlyw b (gla)S19
& &y ashie (! YU sl sasms lis S 5 Jles
u,uo) la u&wéf JL:,....; aslaio ..\J‘o..\.o—l S99 A (5)'“"'"’)"
Sledbd Lol pan ¢ lows sl Sl 0929 9 Jed e lu
G A Bres dasd s358 gloodgi S5k 5 gy plSle

Sloyud

BRIV O WP R W] K | P D0S. P PR PR TRNY
3330 sihie e sl e e oaige BT 5 5SS
by sl e ol g Lo Slez GLBT 1y
RO IRIVON

&=y

[1] Richards J. P, Sholeh, A., "The Tethyan

tectonic history and Cu-Au metallogeny of Iran".
Economic Geology, Special Publication 19 (2016)
193-212.



Olnl (owlicds G5 g (ol oy alms

©o9)lad 03l3Sde g )5 (6 e b7

Journal of Crystallography and Mineralogy, 20(2)
(2012) 229-240.

[23] Fatehi H.,,
andgeochemistry of Jalambadan prospect area,
NW Sabzevar; Ms.C thesis, Ferdowsi University

of Mashhad, Mashhad (2013) 240p.
[24] Malekzadeh Shafaroudi A., Etemadi A.,

Geology, alteration, mineralogy and geochemistry

Geology, mineralization,

of Cheshmeh Zagh CutAu occurrence, Khorasan
Razavi province: probably evidence of volcanic
massive sulfide mineralization (in Persian)!

Iranaian  Journal of Crystallography and
Mineralogy, 28(3) (2020) 541-556.
[25] Zaree A., Malekzadeh Shafaroudi A.,

Karimpour M. H., Khanlogh magnetite-apetite

deposit, NW Neyshabour: Mineralogy, structure
and texture, alteration, and determination of model
(in Persian) . Iranaian Journal of Crystallography

and Mineralogy, 24(1) (2016) 131-144.

[26] Whitney D .L., Evans B. W., "Abbreviations
for names of rock-forming minerals"”. American
Mineralogist, 95(1) (2010) 185-187

[27] Gemmell J.B., "Low- and intermediate
sulfidation epithermal deposits", In: Cooke D.R.,
Deyell C.L., Pongratz J., (eds.)” 24 Carat Gold
Workshop": Centre for Ore Deposit Research,
Special Publication (2004)5:57- 63.

[28] Hedenquist J. W., Sillitoe R.H., Arribas A.,
"Characteristics of and  exploration  for
highsulfidation epithermal Au-Cu deposits".In:
Cooke D R., Deyell C. L., Pongratz J., (eds.) "24
Carat Gold Workshop": Centre for Ore Deposit
Research, Special Publication,)(2004) 99-110.

[29] Hedenquist J.W., Arribas J.A., Gonzalez-
Urein E., "Exploration for epithermal gold
deposits". Society of Economic Geologists
Review, 13 (2000) 245-277.

[30] Sillitoe R. H., Hedenquist J. W., "Linkages
between  volcanotectonic  settings,  ore-fluid
compositions, and epithermal precious metal
depositsin: S.F. Simmons, I. Graham, (Eds.),
Volcanic, geothermal, and ore-forming fuids:rulers
and witnesses of processes with the earth”. Special
publication No 10, Society of Economic
Geologists, (2003) 315-345.

[31] Simmon S. F., White N. C., John D. A,
"Geological characteristics of epithermal precious
and base-metal deposits". Economic Geology,
100th Anniversary Vol., 5 (2005) 485-522.

Certaceous migmatitic mafic granulites from the
Sabzevar range (NE Iran) : implications for the
closure of the Mesozoic peri- Tethyan oceans in
central Iran". Terra Nova, 22 (2010)26-34.

[14] Vatanpour H.R., Khakzad A., Ghaderi M.,
"Application of PGE in exploration and economic
evaluation of Sabzevar ophiolitic belt for
choromite deposits (in Persian) ". Journal of
Geosciences, 18(71) (2009) 9-12.

[15] Ghorbani M., "Introduction to Economic
geology of Iran". Geological Survey of Iran,
(2002) 695 p.

[16] Shirzadi A., Masoudi F., Rahimzadeh B.,
"Nature of Chromite Parent magma in Sabzevar
ophiolite (North-East of Iran) (in Persian)".
Iranian  Journal of  Crystallography and
Mineralogy, 21(3) (2013) 49-58.

[17] Mazhari S.A., "Distribution of platinum-
group elements (PGE) in chromitites of Sabzevar,
NE of Iran (in Persian) ". Iranian Journal of
Crystallography and Mineralogy, 27(1) (2019)
109-122.

[18] Karimpour M.H., Malekzadeh Shafaroudi A.,
Esfandiarpour A, Mohammadnejad H.,
“Neyshabour Turquoise mine: The first Cu-Au-
ULREE 10CG type in Iran (in Persian)”. Iranian
Journal of Economic Geology 3 (2012) 193-216.
[19] Entezari Harsini A., Mazaheri S.A., Saadat
S., “Petrography , mineralogy, alteration zones
and geochemical exploration in Gholcheshmeh
area, east of Iran (in Persian)”. Iranian Journal of
Crystallography and Mineralogy, 23(4) (2014)
639-650

[20] Ghomeshi S., Mineralogy, geochemistry,

alteration, remote sensing, mineral processing and
industrial applications of Zakeri manganese
deposit (Southwest of Sabzevar’). Ms.C thesis,

Ferdowsi University of Mashhad, Mashhad (2016)
145p.

[21]Shojaeizadeh ~ Adgham  Sh.,  Ebrahimi
Nasrabadi Kh., Heydarian Shahri M. R., Estaj

manganese, an example of volcano-sedimentary
type manganese mineralization in the South of
West Sabzevar (in Persian)’ Iranian Journal of

Crystallography and Mineralogy, 25(2)(2017) 411-
426.

[22] Nouriasl F., Shamanian Gh. H, Shafiei B.,
Azimmohseni M., Jafari M., "Epithermal antimony
mineralization at Arghash district: mineralogy,
alteration and geochemistry (in Persian)". Iranian



