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Abstract: For evaluation of the mineral potential of Sirzar area
in the north east of Khorasan, 140 stream sediment samples were
analyzed for Ni, Co, Ag, Sb, Hg and Au. Results of these
analyses indicate an unusual assay for most of these elements,
especially for gold and antimony. Statistical analyses and
comparison of geologic map with the surface anomaly maps
indicate a positive relationship between Ni and Co with mafic
and ultramafic rocks in the area; while the unusual distribution
of gold, antimony and to a lesser extent mercury can be related
to the hydrothermal processes. From this study it is concluded
that the statistical analyses along with the geological and
geochemical studies are very useful in recognition of the
mineralized areas and understanding of the mineralizing
processes.



http://ijcm.ir/article-1-884-en.html

v LYy hujnrvvq,xﬁ“.sis‘,mﬁradmmﬁl il Gy gl ol Aloea

B9

[ Downloaded from ijem.ir on 2025-05-17 ]

L9700 ST 9 slhondiai Sledg s 3 ool
Ol 848 Jlod 13 (5 sLuilr Sl diig

<l daw
(elicd any o cp plo oSl cdgetn S 515018 251)
B
(lbid a3 25 < plo 0S80 (DL S al gl oK 051)
u.;l:T > daes
(e pole 0Ll Ol iy g o K 8513)

Wbl 2 8 8 el 53 1) e ailats Sidas A LB ) 1 (5l oSy
S les e (a5l e ol il s Sl g 51 G pai VT
oS Lol T ol S i prlat 4y 520 s 5o o ) 3l o0 ILS
350l Sl 5l Ol gacsT 3 Wb 03y 5 44 polis ol 251 (53ke 1 5Ls
S ams e LS oulass SS| 5 Gaati b adlaie ool e A0 aslin
3 Sl LS i clon IS 5 IS ule g3l 8 e b
L 5 Olgensl M jolie (gole 2 ey S s sl aibaie s SCib I
A gl AL BLS )l o adlaie (g5l LS (glaeds s Ll 5 o sy (s>
ol o5 oladllan Ly ol jon ()l (Sl s s plal 4S n> g L2 el s
23 (el o A Wl g5 e o OLEIST Sledie ol e 3 tig plad )
tnn ol g 4 s Tl 5 38 Gladl sl 33 3 3a Jul e sl

shbad 1

slisT GJJLIF(_;LQL’.-!J_H dL_'.JL.AS':UL(_J b Y e ST


http://ijcm.ir/article-1-884-en.html

[ Downloaded from ijem.ir on 2025-05-17 ]

Yé 2972 03 T 9 2l 85 sl i 03l

4o

odal o 4y oot (slaans 3 oloand g3 5 GLAIS) (slgd s (5 SIS 5148 e il
plil 20 sa) ullS slaalig gy (2 03 Ll £ 4551 Sleslizul Coanl i
¥ V] e b MSST S g s oS

Sl gty N 0k Cls 1y (S gad rlraed 4 325 gl S e3lizal Ly Gaed 0l 52
55 g dilaie 33 S5 5 IS O gautl o gz o B M uolie SIS 8 piglaila s
Bt s lie 5 ol s 4y leMbl (LT sy p bicpl prosdhe S 515 aalllae
L olie oyt bl cadlain polid ey 25 L S G g jolis oo SuS1,
5 b il 3 g (S cilzss (ol Ll gole b sle Al 55 5 S0
Lskits €

addllan 95

L_n.cvjn):.,a‘rl.:SV‘ u,-..ij;:w_"‘.‘ldh\.ah*‘JJG!ML?‘)JJ&LGJJ—JJJ‘L;JHJJJAJPJ
?mr.sm),-pt&gwuwjjquﬁw;ﬁJ;Jumn_ﬁibﬁ.udﬁnqwﬁ
w:hubn&majﬂobwﬁbbbﬁiﬂj}u—Cﬂu-u‘o_u{ll.?uhcfﬂjl:sﬁj.ﬁi;}u
J(QF\TD)th(ﬂr—J‘T' Qﬁ)dg;ﬁé:aﬁiwﬂuLS‘ﬁmS)
s 4h S 3 a0 (45305 1 YA) O g
a.L.::P.H)L:A.l':l.bl,..aLthu‘.:-‘;.nAJ@U.:.-J_,LA_!WJ&L;LHJW\:Y""'U.JL:EJ
_L:-,rl.:-uh SPSS}’PC J!ﬁhf}"i"’u“‘h‘ L}':')H:JﬂJJf,l’""._"‘if': Sl

diloin  pgas il () § (LI Cusdge

TS U S L-J.;_;L;lo:_gbuﬁ_,ﬁﬁ!dfldhﬁﬁuﬂh»:_)yd.}a;a

Q) JS8) o il Lo o2 YO Y0 YDy, 3,
LgLéi_;_,..j(_g'ld‘:.:'-._Uv_aJab}w;@)a:ﬁyﬁwdhbbdmﬁ

Slal ) sl oS Ole 4 g Sl Ly o8 ks Sdle S 5 L o


http://ijcm.ir/article-1-884-en.html

[ Downloaded from ijem.ir on 2025-05-17 ]

@IJTUJ%Q\.GJGQ.&M Y&

INDEX MAP
i >

AP 5058 TR R 1 PPy PRI PR P | T 4
{5 5 Sl s5) Ol Jod ¢ S ksl ¢ L gl
L) S bl g il KAl e gy Sl Sl

AT e ) .&jﬁﬁ&l.%i.#qg}ggﬂT

S o) OO R W O

.Jt}yﬁhmg% "’"'“"'}‘me{x‘b e ‘ !s a

b 5 o Gla Jgnly S ;o oG5 LSl b g (sLeSKin ol age
0 IS8 e s


http://ijcm.ir/article-1-884-en.html

[ Downloaded from ijem.ir on 2025-05-17 ]

Y e 377 st 0 SIWT 9 2lend 5 (sl 3\l

L0 3l sl 0dd 058,85 il U5 e g e i 85l U s
dfjl_(ﬁui.»wb;&i)@nguﬁ.-jl[ﬂjd%Jaa_,:-_-y",f:_ndu.,b—'l_,
AL s (Sl ey 3 0550 8 S s S 5 Kl g5 e b (00 5 Sl

IT2 et 5408

ol (SUS Ty o)y

(Ni) Jo

D5 oy 5 (1650 e 93 1y S50 e (2 2t Slghes 53 510 ppm Sibe sl
.['f'] L:.A.MH P L;J\Jf\“ppm 3“9..1.?" _}.\m

1S5 ole e Slie 45 dns o OLES iliaslona (ALY JS8) s i 55 YO+ ppm
LngJL__;-A_g.La_,U_a(LgL@:JLnJﬂ) Sl sloea o 5 ol Frppm 2 gl )3 adlale opl 5
JJ%}U}JLJJ&L}.AL_Z‘I‘)L&&J@ FMJJOJJM’)J&\A'[)FH]J"}?L{

J_g.j).b‘ngtb_ﬂ‘)_})chﬂJlﬁJl_.S'ﬂP;J‘iJﬂML;:.ﬂ.u}bﬂ.uaﬁﬂL’Jj:-LsLhui:u
Ly

B A a0 ) A2 s [T 0 P

12

1
-1
T

on el

'I- 0
.t
0 so 100 150 200 250 300 0

el e

(o) SIS 5 (all) JS5 a5 5 (o giem Hlagas ¥ Jauds


http://ijcm.ir/article-1-884-en.html

[ Downloaded from ijem.ir on 2025-05-17 ]

l_eL:T G peled eales YA

BURFACE ANOMALY (Cel MIRFACE ANOMALY(MI)

2000™
<5 50 100 200 250 ppm

e v

74
100 8o = I
BO 80 4
80 A
40
40
20 20
0 .
<t ' 120 21,30 >3 ppm <80  61-100 101200 >201 o
i !

58 (510 5 55 L ol () LS () S o ST w2 ¥

L e S5 S pda SaiS), al 53 00 S (gladla o gas Ly

J)‘L’*—fLlegjL*‘wl’JMau‘Qu‘-’ﬂﬂl‘Jbﬂfyuiwébda-btf}.m.ﬁle{
(ol 5 ot o 8 1 o podal) Sile S 5 (yls 4S pladsly b et
HENIBEYPYVL I IOV S % A CPE SN T | y PPLIPTR R PPUR

b 5 » SSsle b le

(Co) s



http://ijcm.ir/article-1-884-en.html

[ Downloaded from ijem.ir on 2025-05-17 ]

Y4 '"Lﬂ}"-'ulJ"'GSJbTJ;ﬁL:‘-:Jjj Sl )l ool

boye s b lgSl gl p SIS Syl das e (ol VO ppm 3 g L S
[¥] calod 2381 =) +ppm

NS LS jaie () anlllan 3 ) g0 Glads pud pleasd @ 25 3l ol il
3 3d aikie 55 paie ol (Gole Hle Oljas . Culb S yus  aled 3 jaie ol e Sl
Ylgs ol maSh sdo ppas 5o (5obe b gl Ao 0 P2 sy B 5 el VAppM
i3 VASY ppm o (55 50 0F) e gl Ay Hlee 9 L5150 =Feppm 1y (5 ks i ga
fuv JEishas

e i (6 )85 (Y JS2) CILS s SiS|p aldl iz yi L
;_,.Jg-_,«ih:.AJaJS:Jc__)_,: G by ya i g peaie sl (6] S (S (glaes gt
ctloned S L L) 3 il g or S dilen i SIS (636 8 5 95 Cal 2000
Al ailaia 555 4o e gleSin

(Ag) o @
',"Ippml..é_‘;L?-JJ_,"VLJ.:AJ:.Lnﬁja;}iugijll}’lleﬁdﬁuJJriJﬁsLSﬂJaJL
[f] C"‘"“"'l"‘l"':'u:‘.)'js‘
.L?-)JL.._!J}A.SL#J&JAJ_}!MJJV&JJJJ-J}LLQJLLAinJJ_,.‘.:'\T' E:;w_)i
j'IJL.:'..:.g..:..J'_J.L;J..JQJL-J‘#}ébdrﬁ@JJJ‘JJ‘JaIE(';\ppm)GK:JJU,a:::\.:J
Ao s S50 50l Ladd g ST 550,80 Hliie aSCl a5 L.l en g ¢V Yppm
&JI};L’_.O&H_AJ}‘J.!_,EJJ.:.;J_’*.LLL‘.ﬂéJJﬁJ)ﬁCAJL&\L—-—JB&MJ'.J.ﬁ.o_u:"‘-:—l-
Lﬂ‘éﬁb)@#))ﬁﬁlﬂéh—dj)ﬂ;&@)ﬁdkj

(Sb) Q'}“‘E‘-ﬂ
SL1s Lt yas 3l Ao 1340 5 g 55 45 dbd e O ploasd 4 52 5l ool @L:J
9,8 53 bas S [0] i O saT O-FOppM (1l Lad yai 4k 5+ Y~Oppm
i St e.x_.-T;....:a.,c.;L:.-‘ 46 pazes (4 YPPM) Cnpbs 53 jaie ol Jlol 3 o g2
Ll b Jscd adlae sy 4 S 50 Ol santl (g3le o8 Sl 5y
s U 32 o 3 S0 VUl soloia o b il 33 ¢ puaie o) SIS

R


http://ijcm.ir/article-1-884-en.html

[ Downloaded from ijem.ir on 2025-05-17 ]

3T 6 olgd (st .

FB @ AashS T dolae ana s LAl i 53 6 500 5 o 20 kS 0 ¥ Ul

(Hg) 0
L L¥] ol ADPI pn 5 & 5y 55 OF Gl dans g2a g il b 5SUIS (5 pnaie o g
rAPPM ) S palie (SlOs g5 (Sl ey 30 g+ YPPIM S g Sl 5 44
2y AL (g3le b Ll 5 e
3o )3 e 3 gdom caallian 3 30 46403 VYO ¢ gamma loal s 4y gyl ol
Jlmcﬂﬁ;ﬁudﬁjimﬁT;JA}ﬁJmaﬂ~!\ppm_;,lu.’:.:_:,\_.;',b-uu_,g
e (DO 5 F (gls | L2) was o oliazstl s ot |y ¢ For FOPPM a0y
Guwdwigﬁuh}iupd;ufﬁjﬁ&idu;&uJ_-,a_,.ff_f'l_,h_,j
Lo s yas 45 5K (1L ISC2) by oo OLES i gad oS olis Lk a1y 35 slice
2l addaie 55 (5l lilS 5 il S5 glaetsty 3T KL sl e
°H‘5>LLI—~*L,SMIJ_‘|M&Jjﬁdhuljhl:oﬁ%ﬁauauwbbf

J.‘-ij_o_).:.p‘,.l._.swf'w;ug‘vbhbyfdjwdui%JSJﬂaﬁm

0.39 0.59

o) o (i) o gamn sy 55 (5 giaws Jlagas ¥ Sl



http://ijcm.ir/article-1-884-en.html

AN e 87 s 03 W] 9 olead 5 slgd ) 3Ll

[ Downloaded from ijem.ir on 2025-05-17 ]

SURFACE ANOMALYIAul, SURFACE  ANOMALY tHg}

0 2000 H

<001 01 02 03 04 ppm |

Jul—.-/ el
woy T T 7 i i 100 5 i o
so{ |—— 80l o S S P W
.’IHJ '/.
LU S e T 80"
il e : et b b
R . i
201 j 20 4
v n -
AT 0.1-02 0.2-03 :»-o.al}l’*mu <0f 0102 02-03 >0.3 pom

—nﬂ

s ah5h (5La s i L o1 5am (o) Ml s (i) 0 g (b (SiSIy a2l O JSui

o) 53 il £ PO pPM 6 g jlie 4L ) 52 (el L0 JS2) conl adlas 5 2
dia;ﬁja}a_,:q--I‘F”ppm):SLLp-L;L.__;_,;q—J;}:jdf);‘_,l:S\f‘\Fw_ngL,jlol:..n«;jj
dg:._»hu.x_,tu.,a.ihb-;Tappma}_k_:-_;aLgﬁauatfelijdfidujjsﬁ)a}g
.(Jn_op)x;@ﬁ);b@f_;...};”w;m&”bw

oSl cadlain s g )5 305 50 SIS Lo e ouawe SIS A s
L:.a;pj;.,sau}:..L_.Uui_ﬁ.L,bwm.m&am),ﬂ)mtﬁd@;%u
3 35 gn 0dalln o LS oo SS 1



http://ijcm.ir/article-1-884-en.html

[ Downloaded from ijem.ir on 2025-05-17 ]

UgIJT el e law Y

(Au) Mo
e e QL s g 5l 50 i SIS Coonlt (sle I B aS o by jdw (5 a2 Db
ST $3laske s yi 5[¥] el ¥,0pPb L 85 (yon s dalor a2 gy 55 i ol S5 3
[Pl oastons 2,158 00 Ja ia s ghas god g piza oo o GY o oy

238 Gles 1S 5 b wydidaie 53 Wb 4 dad a DL pliand & 5 5l fool ol
obs ol aalllan & yad VF e £ e 15 02 o Sl adlaie (glaanl ] 2S5 5l ons
G 2S1u>) « ¥ppm 3l NG LT a5 Y 55 50 \ppm ) 2eStads yas 5lds ;5 Ve 55
53 (0, Yppmos g Jaws g2a L) jldde 35 0l o Db jle ek yud as 5o s sl (¢ YAPPM
Lo ¥ JS2) el s

L“Jr—;-}f‘u%—-:*(*fﬁppb)a:-') G gy 3 Wb Jas g2 Sl 3 Olpe g 5
syean i jlaghie ol VU fouily SOl o 48 s wilaul a5 YL (5 Ls
75 ) S s 0L 3 5laS (2l Bl L 5 w5 8 e Ul
Sl adhi s o L,.':L..-)fa 36 Lils glaes o L of bl )l g e ol 5ols
(e JS2)

32 S Yppm (VL alaebaU g5 (om0 JSE) b o Swis| a0 5o
gﬁtgﬁjédﬁajefPM'JQOAJJ}FLMQJJJJMUJ;J?U
ol ol 55 B ATl o astin s g j2a ghS'0 YOS g 3 2labis 2
L 5592 5 ol 65l cihie o pom g 3 b AN b SuS1 L 6 ,Slas
SES 1 g cdas g0 Ol o g 5 O gansl SUS,; slaald 5 lie (slaes sloue
AL G g ol ol el (8 2y 5 S (1l 5 S Gl (sl 4y jaia S
AL b5 1S s il sladiyl 5,50

dilio  owlias cpao j 4l b polic  xbaw S5y (S4LE) Gl
J.)J_,J:-_,-l‘_’.ﬁuu.il::\.-t_thJ:—‘_,tJj_,ﬂtﬁugﬁ‘ﬁw.L:L;JII;'.‘.HQ_J'-L;L_;H;‘:
Sl o e Bl ) a6l gl 4 S0 po (sl 5 Sl sy O 5



http://ijcm.ir/article-1-884-en.html

[ Downloaded from ijem.ir on 2025-05-17 ]

Yy "'MJJ"G‘J’L‘T’ dl,@ﬁj;;\*&})}'uuml

j_,ac‘_,ﬁlj_q‘_)..pléhu'-ﬂiﬁJJJLﬁQlﬁJ¢Mu‘5hLSJJIHJa.L}aQH!

Aaa]

S 5 b slKim 5l 2t SPy 5 Py sl 5 S CiS 0l g5 oa ) Jgdor e 55 L
0 gem b Jolie Gl (g lmia sl 53 1) B o 2y el LSS SOl
sanl S5 Sal 5l ziy g ol g g dly SP g Llazils o 48y S5 LS
Sl sl g3 50 cldibia glacnd yacds dacy ol &S Py,
0595 3 Samlyn3 4 do gs o o ey Sy sy op 5 41 e gy 3 Ja NN 5 O ]
Llazils (6 28 30 i Wb (glitnad 4 Ko peolis slgs a3l

Skl Slaaw )y
e (Sl 0,456 58 sla s pols 1 s LT sle sy ool i bl 4 S

i oslggg| Pt | Pam | Pon | Pu | & | W™ [ Ng
ot g9

Au WHHRK | MEER HHK KA 2 0 HHK
Sb xxx xx xx
Hg xxx | x x
Ag XX x| xxx o xx xxx
Co xxxx | xx
Ni waox | owx x %

o et 3 e goial gkl L3k Pt s Pam

ALy S sleSem Py s 3 S ol Py

Db 3 Job d o 4I5S N WS aile 3,0 JES TS ™
n;...-'lug—ﬂ..L"-‘J"J..-.ﬂ.qﬁt__,-lu-:d;L‘)QMJDP-JJQLQJUTJiMJJJJﬂMW



http://ijcm.ir/article-1-884-en.html

[ Downloaded from ijem.ir on 2025-05-17 ]

Lf'l'ﬂ tJ‘Ht..J\.‘J [Ty P b 2 3

Al Suade 505 Gl b cddgd ) il S e e dd e o (S
hp:_’_)i_.-_}llsulb'l.l.bl.l.:_)‘lu_g)ﬁd|ﬁ;4.h.!bw)3..ﬁﬁ§)'rﬁdﬁtﬂ..L:S.UJ)J.A

' . y [ - ” Tl e
Rt ST AN TRe § SUCRIPRVEER-PUNH PR PRES s Skl i

A eslaz)
031 QL (it (g3e laze palie l)ls &S iz 93155 a5 55 ¢ ) 5 Jgotor o
S aal g 2 534S el (6 ol i) Cnad! Pl Silbas ol 3 4l s e
d”"‘" ( Somsen Jydo) e Jada 3.5 42 s 4l Significance O e
Jaor (! 53 (e 1380 Dlisadol pebas) sl ot azd 8 JJa5 55000 150 g5 15 soms
3400 3l 2eSSignificancer jlaie 4 ol wzdy K Sle ) (sl y ize 330 o)l
839420 51 385 5 e 1l 48 Sl 0k 43 S IS Gles 530 Jizes pize o0 o Le

Lkl ¥ S 43 55kl ool s dal s g .

395 yadio - yhaw yiie  Significance rsnili g yoat
Au By Ag <A Jilae jeile 9
Au By Co cpee¥ ey peia 9
Au By Ni e f ol juila 93
Au By Hg <N Jiia ke 4o
Au By Sb A Jiice juize g0
Ag By Co i Jiza yuiza g0
Ag By Ni - %0 Jizes jita 9o
Ag By Hg | F Jitos it 9o
Ag By Sb - 44 Jinis i gs
Co By Ni yeee Wil poiie ¢
Co By Hg i Lly peie g3
Co By Sb e Wiasly piie 93
Ni By Hg oY Lol yoiia g3
Ni By Sb N Sizicin giia g
Hg By Sb cpeee Wl yaiie 93

1- Crosstabulation

2- Regression Analysis

3- Multiple Regression
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