07 L) 6iuo VI 6 jlodk o g Jlw (AA juby

P afl & & £
g (SlwS 1 00 guo 30 (Ilwowiigdy S Wy 9
el y z 9! 9 olo!l pild wommo ¢ (g )l (gumw! Sl gh ¢TI vt ¢ SN B ugo O o g0
Oal S S s e podbad i1 o8zt

Ol el Ol g5 «Dliions pshe doml g ¢ oDl 15T ol K231sT

Ol Olghnl  pmdige b 20815 (Olghon] s oK1

Ol Qg (o psle 0 a8l s 28 Jae SBLAST 5 wlidpnes OlosL!

Ol Ol «cmn pske 0aSCails (i dogd o021

WA/ SNy et VWAV/+0/:0 15k 55 fu b

|

4 gy L;Sjjjfgm-l—.x;{ﬁféj)ﬁ@mmxl;ﬂ\.;)\;)béajéjbl:#‘,@,i))l:'-ng:ﬁ}ltf\~)QL@.&.&I&J,}\:‘-JL‘J‘_gj:ﬁ}l:f\/\"):di;efdéu.:flu).km
6&):;}:5‘&1”5u@)ﬂo}w‘g,\cwu@wuﬁ.@laf,lﬁ&uu;mTM‘51n)\ﬁu‘5un|:u;;,uﬁwux,p;g}lp.uét,;s;—
ailate 6 6KgS 05 gkoun (ol oL 45 S A (S 55 33 Ok 50 5 s 0,55 3 g 5 oo Sl et ) ¢, KaS 5 onlid s Slalllan pioman 5 omiv) 33 5
s 5 4 Blols Ol S5 3L 56 oS 5l de o sl OVl b o 03 utoen ol (e 44 % 5 i CiS Ol o €S 6y sbt ol 0k B 5 Ol S
QA:ﬁ\’-j‘Q‘J::JG.U})LA{&)}]&A{Q}}J.L;.\:»:‘U.h..a‘j.\:—t\y’j‘M&u&.)ﬁddﬁ?uw)’du)wbbjé}\i}b\:kaa;ﬂ)ééjl.ﬂ@\;
4 adbie GlacSTl 314 503 W (s 0 e slST Y a;}u\m;ﬂ\,;d_lﬁ.‘z,sj‘_;Ladw)ﬁ,jla;»g.@\;olﬁ,j‘_;.x:w\‘_;uafwc*w G5 o Er s Ca
@t}):aéj‘bw‘dw}‘ﬁ.m;)tﬁsjﬁ;ﬁ?bL_s._r'l:.q.:;:t\i‘}?ﬁQ.’J)a.kﬁ:@‘bjkua;ﬁ)ébf}ﬁého‘}“})j‘L_S;wﬁj&\fr}&éwu;})
Ao o 53 LS oy 1 e o St Ol om0 ie i 30 ite 93 (55T (Sla o) S8 4y o 5 (LT (5l eyl alonn 5 ool 3313 1 4l Bl ey ot
laosls bl s alo 1o 66 55 Wl ) ok ) (LT (S )lamin g (S0 3uomn el 5 O a5 o b o o ol Lo 855085 (o 2 81 ks
S polie S 500 o i &S b Latetie 5 03,5 Oojgeo e O3l ol 31 (6 3lie L) 4y (glailinTd By 4 sl e 53 5 Uadoys dcloes 5 31 kil Je
Gl B olic CllE Ol oy it 45 S50 53 43,8 Oy g0 b 3 5 s 550 ol 6S 53 5 dibate (§ S o (SUaand )3 Ol g0 5 s L5ke (g, LS
O3 3 el b Sla s lial Gaiets 5 S (g3 OT 51 g ol 0318 Bl alain 50T Sla e 55 5 (Sladl Scaand 53 0,8 5 S35 6y O pored
035-mn 53 ol b b 551 Sl e i 03lital ST pn Sladlls gy 515G 5 e 4 e s o)l Sldes S GbLe o g e 1 5 PN
el a8 5 s Sl sl o 5 53515 5131655 55 HLlST it o 45T S adetie g b oslitl ol s g 5l 6)LlS”

S S o Sdls 5 5 055 gl 55 o o B0 S glS

ailaie 316K 5 S pland g5 ges Yor g Subls )

G h s s WYl s TP G 4 (s Sllls el Y
Cﬁf‘:‘.&a\,b@umbb&a

ViV e Vi e 5 Gle s 5 swlid e LAt 631de 4 Y

Bls 3 ams ) (635 = Lt 055 S 2 SRS o (k) a5 ls
g sl 53 5035 Wlen = T o150 587 oS 51 (ide 0355 cpl -l
= AL Jls Ly b meskSTN0 B sl 5 e kST WV b 4 b
4 gy slad 4 Ol 53 odh €l n Ay oS 5 3855 gl S
OT 53 0l St o 5 A1 O SS g Opat on i SLLLIST S (555b
ST 635 domn (VYADC SLIBT 5 WHOL ) 453 e 3 0315 S 35)dimer il
ST (o uT Opmad ilibes saeKin 1 ks bl 1 Kigs”
5 uopdsSen ki (i ST e wsibhy Sols (b
b by o SNl ST WAV g0 S 5 aloDeds JS5 Cg5m 518
03,51 Y Jgo 55 6T 2 os Jlasl Lo S5 5(\WABCGAal) gou pos & 4 5

el 0l

o)

S ege P o ot Gl 0N 63

oo —

Sl alas e b5 6ol et T s KigS Sl 035t
S ol Jlad (6 e shSTVY 55 05 gdes ol (VWA LGS 5 2ol s
Ola 85 aibaie oS 5 w5 8 )5 0 35 Ol g 53l (5 shS V1 5 5 Olghes!
@l Slaziee ) JSCo 5 Vel ol 0 0 hST Ve (8 o lia Lok
s e OLES |y cCad 5 Als 58 &S g 4 oS LA e
s 5 p 8 GOkl 5 5 m sadke 5| olsn 5 ST i 5 ailae o)
LT 5o BLST Gl e ole o Il (slaole 2 53 5 035 Jla) 5
Sl S (gladlate Dy oo dy B3 5o 1 s Ll LOKG
.w\d)ﬁbgb)y@OT@qu:ébtﬁ)uﬁ

dilaio Sladlao axsn G —Y
S5 olulid 350 Rio Tinto &S5 b 5 AY Jlo 5 $KigS  5LASTT 03 5oms
Spai B 5 &Sl S latn glard 55 503 100 35k by ) 55 5 a8 8
W e el okl Bl os 5L S Ly Ko S et
g S8 8 ol L N e besgdone ol Gle S 5 (el
aibaie 5 SLEST Sladlae alsl 0315 Luys &S5 08 GAY Jlo 51 Jsods

RSO PR Y (\Ju\ Ji) CJ,.& LY ‘)



S3gS LTSI 039330 5 \rbpouibgs § Sl

5168 s ) opan 3 355 polie 21 S35 2 B33 031 ool o O
Gt peats Jo o 5o et days Aubiil Lsly 55 & Jas e b (slaests (VL
Oppan Odedgr 9 oo B3 L Jas 0 paie Vo (595 5 gy 2 b 358
R I PR a3y 00 1) T 0l pasT o)
el g pole cpl (Goluial ksl Culg 5o 5 (IYAY(G 5 5 VTYY STy
s Sl OB T b 4 i 5 SSLE (Glads gas 1 Juol (sl

SPSS (5,5 ¢ Jaoma 53 Wasls (LT Jdosi 5 4 jmi (gl banl 5o
Slaesls g3us sl Sl 8 s oy 5 65UT (Sl asloe 4 o101
s e S cpole ity @l e g doy i oAb polie (b
wlgo Jilis Do wlg g (WY ST g 5 ATVF i) lin s o OLS
7 rete QQ o gl S gl g5 b alls 5 dzr (550T dnal-
23 pole o80le Soglls 51 (26 3500 cpl o Sl 5o b B e b
23 Moy s Oljn Jla Ol gte 4y Sl ailaie 53 3 gr (S Citlinn ol -
4 el (S il Kos S i 5 B e 4 0 G
43<-|.G|wt&dﬁ;«)ldb,g}baﬁu,_ﬁhqg@«b—,p&:w
ol ot o 45 Lol 51U OFAL STy o) S 2o el ambous
ke SUApLS sruh 5 S35 (g0 D52 55 o5 traler K e 33
oy o o 53 (T 4 Glate (Gl (Sl 413 905 (o 2 9 polie (S b a5l
Sl e (g2 80 ks By 5 plie ol (slaosts amala 03,87 Jlo s 51
SWeal> amala Ay pds 9 (WAL (ST ) 65lizw) P(A)=Ln(ax + 6)
Q-Q slasha god 53 altuws 01 &7 () g 4 aTyo Ja i oy g0 4 polis 2y
AV JS2 5 ¥ Jaua)s g e Sl

02Ut O gty 9 ool 233 3 s Saurat Ot (gu3 1 1
Oljm aewy s g(spearman and Pearson’s correlation coefficient) .2
S Gl 5 Jg esls bl g gy 3p0 pole Siuan
Pb-Zn , Mn- obe «§ db Ladia W)y o) 33 028 S J15 axin 5y 40
s ol g Az 513 5 S BB 5 g5 (Somen 1 Zn, Cu-Au, Cu-Mo
Wl Slaesls ool g o o a5 e 2570 (slsto gus ey b
{(Swan etal,,1995) A aclona 1T (55,576 0T 5 gun ) skl (sl g5 3 g
Gosbay dd b ailie 3 586 lgr i T (S5 6 aonn bl
sty e &S US Gasuia oS Sladigal S| Juol i el p oS
Cod 093 )56 & Jlom 53 Wl es g gl 5556 3T Cow Ol gasT 5 et )T
20hdyn g por pole ST o o g 5B )l g 6y (K ol ST
335 a5 el bl 55 & (lalins S Wb e SUCo ol 5856
O 55k arm Lol (uiloly ambous 1 S ) e A5 2 dlise oS ol
Wl 02 )56 53 e o) e
beadigi ] Sl ual (omsd Y-
(Wellmer, 1998) jlne U3} o 31 (5 s 3Uie 4Ll s (glalan] - g5 sl gi ol 50
@l Al oslizal Hlaial 1 03,5 aseda gy OFA S 2o ) PN ) o
olizal 2 93 51 S (slaesls bl s jolie (glasd 55 (SUALE gy (51
5 dntes ol g 1y XH2S 51 F 5 olie gl do Sy o s
Jlo s smesls 51 (5 maie oSG (5 yminll (SWALE ey (51 1 oy o o 3 085
a2 0slizd Z=ZO X it 51 s 1l a3l dboes (51 9 3,10

S
wo:i‘LyXGdbjwlq-Jégu)ﬂbjyﬂw xotha.l_)d‘_))‘

aihie j3 s g e plod ol o)L Ydgua o S yabolea
Sl £ 5 wloss 0l T3 245 6 57 Jlutis 4 oo 8 oV Shcow
VAR slam g 555 00 S)1BE 3T 6Ty oKty 5 5 600 5,T el
Oladlas 5 gl ee Sl gm) 93 & (6554 (Rose,19799YVA ¢ ol le
FYO ST KPR IR INUIPUN S TNCIUN [PV TP K P RS W LT <3
Lzt (5 0, (SIS ol 4 Ko 0485 a1 5 gle S a2
LF Y Gl S ) 5 gpln

NW-SE 5 NE-SW &Ly) 93 b ol JuS putir oKz 03guoa 3
Syl ol b g 55 adhate 55 (55l SIS altus (630 5 o U 4ST Liyls ) gad
Jsb 4 ailain 135 g0 JuS o Fogn OPABL S L) 33 0 J 257 (G on
Jesty 61013 035 5 (e B3 gt (5350 20w 5 NESW Ly b Ve
Gl Sl e Sl s prae S 0 53 S 0 e S5l S SV
03 gad (JL—,?: 3 GG slaul 5o duye 5 4 S 540 3y S S
(D JS2) ezt (5 2 50 A5 Allaie 53 3 g gn Citliiue S (At

wosig —F
dilin 30 (Sloniigl ) Slatlan 3 Do g iy —F
gt 2555 DL (12 LS 03y 00 d sl a2 o) 24 4 2 5
cstlomed 5 lalllan 5 Uagf 265 pes 1 48 a5 55 elia (58 53 04ed 30 9
CBLEST 5 Caun g A 3 gutoea 0k Ol F3 mje e b8V e o oS ailata o,
el S () (gl GWAl () 1 03 guma (5 (placd 85
23 glld it 4 gl Sldes (gl s DG o Sl und 9 (55l S
SV caigad AYF) gl YYr sgdo jalaie iy dCd g 3540 03530 Olgy
P PR RESS PUCEL | PRV FEUIPOpRPPY XOgP Peipp P g5
s by s aadata 5 (edd (g5l ST (g

P o RV S RC I T P r FUTS EY PR NE S
Gadsly O gulin o 63,8 o0 plowil (613 pi5as T slazal 5 o
4 Wtigal Sl als 4 K (b (B oy bl diliie lieSon
00 g jas abools (VWY S ot 5 OS] o G S a2
2385 (Gyabay Sl e ;2 VO B YO 31 (615 paigas BlE Alsli 9 e V0 G
o 2l 095 b 5 (S5 S Al pd (5115 bl 5 eSS 095 w85 4 bl
yl,i;,_I‘;)'L.u;lf‘..:..._...)'lC)u-,uﬁ.:l,.,a,um{uwlaﬁu,.;d&u
Yo U Y sy 66,5 3 5 (-80 Mesh) ¢S 31 (600 paigai b e Rl
Blodd S35 Fay 4 e (Ko Gakipai 25 ol (g a S
oy 4 G kg0 KL ¢ 5 N (gins 53 O gaisy 3 s pde s
SWEgai i ool s 4y W) e 53 > ek 4 5 0335 S ez
GolwoslaT Jomlyn 51 g 0l Cils (S gad sl 0 slizal aihale oS
Uzt Amdel oStk 5T 4 ICP_MS 2y 4 (5 mate PO plasd 4 203 Cogm
PR KSR PRIT TR PRos @b Sy Come Oluab (g1 ol Jlyl
S 5 53 pleart 4 Sl

GAS gl 3 ealitaf g 2 Ikl § i (Glhst dlbe 4wy L
Lea oyt gt S5 51 Wesls & U asde (P ISE) O geel
3 pete Sl (F a5 Jeol i o ol a5 b 2 OFAS ST )
3 QJT)l:‘ 03‘”}6{‘}:!345 Be, Bi, Cd, B, Co, Ga, Hg, U, W, T1 ,Sn, ala>
_’)‘”audl_)‘a_)w6\‘0)‘)&)}&45‘\‘4;}..;):-::{))0&‘3&:&5-l>
oY



BylEen g i Jagr s o

e 2l gl g KVVE A (b JEL8Y Sl 4 wslitad 3yl ikl Sl p
2.3 (Solovor,1987) 2y a8’ & dilin 33 30 g0 slaegjlonin g taben b
Sl et 4 I S el agt ol Fla bt dplenn | pebsk
o nag F 5 a8 A ) e gl 3V s 4 S uinis

AP pardogls gL Gun 52 008D Gesle Sl o

gxfnsi—P
e s Agn gl patin o cplaets o p Sl GIET plat g
JIPL™ PRV 7 TN YRV YRR S W RIS oY - gt
Dby g o pomkis il 5 B8 2l gy 3 et T i T
Ao e pute g p g 5 ST gl i gy g8 S
il o2 patt G 10 Yt g (SIARE SEST 4y e g 5D G
Uegdpr 3 o S Cod ele gilag gale g kg & U3
W gl 4y Glada 3 g g i GF a0 Glanagden 4 by
By pobs SRS Dl o pte & 8T e Sl iy Fan 78 whpl
3k B o lpesT 5 @il oo & o380 sisns v il
Gy bl g e afush aslil S8 T ple gliassT s
2 dat e pyi 31 ailtn glaifin £ A8 ke oS pladl lad 83
& g N oy s 4y g sl Y prelt 3 2 xSl Conm
w3 o5 2 Dennehy 3 s e Copud (Dl ga B B (5 2t
wlnalle g p it plie g BB a2 T g p gl Bt ja
Copud | day dhagn 43 3 50T Cand y 0 bl G0 sl e S e
A St 4 o G el aphiital e (laeala galis £ e
23 a2 Sllaw oS S pbtin gy pon By S 4y i L asliz]
2 B LI w5 gl gy S 50 ey e 53 adlaie
oala LR Gea g2 T JTrales Cosle 4

A e pa a2 gl s elin aghufnd] Jla g golls Z
S ) g e 53 peiali plaaals g by chom 3 AV 31 2
@anhs 3 55 Ko (ngai o yglhadls gl gt o ptin 26T | a5
FLT-RTIY_ | JU TVLE- ST T B ) PN Sy E 2 | P
(Y S pueda 2 160 U LT 4t by Didie g pan (g s o5
el b pplaglencall S gy wldh sl ey plad )3 4 Sl Sy
o4 s laial Dlge 4 LPNGS 5ol o (55 3bets cAd w3line! N 3y,
i bt 6 23 argn 15 pin (lasdD o a3 | 03 S8 3 5
AaFp PN S0l 323 s p i 33 DS e 5 e S B
P gl ugyy peliely Jas e e fadal & BT S o3kl JUt 2 a0

ey A0 by T aitin g5 g alata haplle (glbcannd 38

w0 gladtla -5
i n lengs 3 cnalle S8 LI o]y 0 05y 53 gl e o T 1
s ilen 7 Gheia G| T Y (gt phens SELS (g g i (gl a2 b
Agdgn aalical il g dgy G gl L Jelisl g ey
e 8 ol &y Yy Bl s 3 1 Oy snests L5 ST "
i g JE Gl ks el R g raF gl JU7
S g 93 b 2T 1t kima ol JSET bl | B (g biysilin &8 ppn
2 T LA L ) 3 8 alied s S sl 2y 3
b Cogdan s e gUd il a0 30 e 02y i) (5la s g et
e oS e Al ekt 51 Gt ol g3 g aid 8 B s dee
CutMo g\t fumi oo s FEHED 5 ArHSb () pmas (S’ 6 ptin
a3kl s 0k 2l nalin g pusne Cond 31 174 B o o i1 e A 0 2V
PortZa/Cvhlo ; APFEDCUFMO LA (gulas Lo jo )3 4 15yl 1k
wlaesls 308 he GAatE plad pany 3l 6 ud S5 4 Y A e

Wl

Scale : 1:50,000

it 043 AV ETM iy e o ilain 5 5k~ 1 5



1fagS GBLAS! eaga 3 yorbanadind f gl s

282y A 03 pdoen il e olamien Yyt

W22

B c D

E F

bt o Jgb | Y4

LC I LU -\ ol ¢ A PR IR PN

' v | e rw”

| gl g |7 v’ e ” | a'r” o'y

”

Cu i ol O I ¢ A o

B LS b gutms 53 | 2tlesBiin (pladety —Y J g

e e 22l y O Siye P B3 g 5 (A a3 phas 33 35 ga (5 400 slaal y
O st by p o gL

Y Gyl 3 p0m 0333 8 paned T 55 A1 platand oy il 5 e ST L ol e it g gl

iy Jrage LA 5 s PR P

TR Gl GBI 5 O Ly i e 5 o g i G R SA s

IO Sdabig g g hid Sy Sae

T (e e Saialsagy g i Sudy yige Fl £

ug.“,-_shd’-; dadusy Sus b esls splet glmaals LI PSR F N YT AR S P SN
Statistics
CU-PPM EI-CU NORMCU
N WValid 143 743 143
Missing ] [ 1]

Mean 269 8455 I. 5544 - 654
Median 1000000 1.0000 L0010
Std. Deviation 714.74446 192694 f.ole32
Variance 510859 64 3.7£309 1.03902
Skewness &8.589 3.529 L0600
Std. Error of’ Skewness 203 203 203
Kurtosis 86.097 16.386 -.270
Std. Error of Kurtosis 403 403 403
Minimum 700 i -2.29
Maximum 774000 1348 2.60

‘-’JJIJ"&” QGJM“SQJJM&L'} CLJ‘.‘L_le—v&j,J""

Data Soil | Percent | Pb+Zn/Cu+Mo | As+Sh/Cu+Mo

Anomaly 0.99 18.124 16.9908
0.975 8.517 9.38044

Threshold 0.845 3.025 1.63899

LA LY DY SOPY SR Y P VPR

|

ot AT a3 S o glh slauSls Y K5

i3



CESVPINECP FEVY P

Legend

AL G BWaels 53 GATAE 3 e (55l slaeS, S ol F JS2

(ST 00 gukon 3 bn g Lol glest p guat B JS2

u‘l\.{‘fh.‘o,.hu

Thampson Diagram For Mo

Thampson Diagram For Cu

8 H
: :
| i
| :
0.7 g - — m_ {
|
o 1] | o
o1 1 w 0 w0 - ! " o o
M of Values Mo of Values
S S g ol Dbl gn 3 pon oo (651 O gumgels 55 513 g - S
CL-PPM EIl-CU NORMCU
0o ] _—
E
G -
§ z :
g w0 ; " | g 10,
“ . H =
/|
1 =l s s
s N 14300 :‘;; s ERrr
CREGAREAORRRRLNE RrEEaEsaerrrara
CUPPM EMCU
Normal Q-Q Plot of CU-PPM Normal Q-Q Plot of EI-CU Normal Q-C Plot of NORMCU
. ° [ . o ¢ . + b
’ g ¥ H
: i i,
- 'e
z ¥ 2 z
P 1
& ]
§ §
4000, 2 2
2000 : G 3 .
o 0 o i ) E] p 0 ry Yy 2 4 g " 1 i
Otrsorved Vahs Ouserved Vaue Oserved Vale

o g g SuB b el s (glanals elul 1 QQ gl jha g g 53 ot islagpl 8 paa ¥ JSs



W | ez gl ] ey

e P e T

-

Mg b Bl P e el

e . - T
P by - P, W L ]
- =
v %
et o

™

i |
1 ! 1 | N
Byl e ke e e ey T SR B L R
L T R

T
| =F I.,
[ R———— .
[P P 15
o 1_1‘_1.“? 1
- - nn e
| T T T T i
e TT YR efS)
I i

v i ® e P . i

I 'l.'"."‘. = iuntT-,: -I.,."?ql 1"‘I . &
T FE T T T T E o
kD O T T T T TEUT a4

TT WO TN TT "‘1_.'1' Ty _TT b5
T T ¥ P T oW T T - - T T e

Ml i S v L o w B

T T T T PR E 2
*Trr T T T ¥ T 43
>, T TYT T a3
|r YT TY as
- Tf_‘l-;‘ — | — b5
%

T 1-1,-'1'- P

- - - . - — -

2t D i htl Gigh it | g 1y ) (i 3 vt (il BT 4 S
e e o0 0T T e 5T M e iy g e 0ty 8 AR gl 3

Sgbnitns (et il i, g o ] o g 3, 1 b 2B S
JEF Sl 33 ptin 55 b I a5 D e o g i ph e welbln 425 3 4

el nalcll it o ) TR i e b g LS g S E 0
] L
1 o BAD
P L
rpm— e re
i Pt 8 Faatt g g, [
T T T T T w& £
e > -'____"l' ‘.'r o e
i THy T Vo W iy et ol e
g g T T T T o
w gt Woap o b S
TYT TY *TVYT Y TT -
i - 5 1.-* . .‘l T Ve T 'l.'_‘_'r T o
W ¥ -

1-1'1-11' v o W, W R ¥ L]
£ T T 3 ) 0
P el X lﬁ -
Vi - ¥ st
“‘,I_""T-‘. fr— —— -uie
3 e

it S e G dplons pld o JABET 0o o5 fruinl 420 -NY S
Doty 3y 1503 3 iotyon 1ot publen: 2] 2 S LTy S g0 pralin

et oS g e o e oLl o AT e o5 fleall ok e S
ke S Gl BB D28 My o ptite by pAa® St iy el G el

o Fialed

VT V4P e gl s b Bt il e 380 sy 3T 0 gen cta®in ol oukaaide RSB YPAY Crop can g 50 o g elaT
Y96 YPANSEIPOANPAN AP Solockon a5 p pults 0F0n 3 —VPAY i si 3 1, 0T

MAARYTPOIIP I mwbm D 1) oo § e T oA 641 oo e VPR . 1 FLAET

g AN 3 gne 3390 13 0]ha g (gutign S Lo B wukdh ) SIS0 ANAD g slageded

MTAFAF 18 o Fa o A e TV Dol ) f atitils S LE8 o ) (ghmaals Llond —VPA® o culll g8 5 by ST i

PP ID VB P rAF Sl o017 o0 AL b 31 po) g 95 LSS et VY 1 L ey e

PP S (007 o202 2ol gl e VPV chp ety e

VPN i 4287 g yen om0 33 g el J LS —NYHA s o € BB 1 5 D1 0 g5

aEE i 3 Bl e iiglyn NI e s B SE VMY g adllS ey

ANY Y ABF P Calodn 8 ool o5 DA sl 2 ) gl B e 3 WA e v oL ol

Yoo ATV 61+ S Y ibrdn gt perya o g alontil | gl rn S VPAT e 6iasbane TP raps
P AT D ¢ i g o8 D AR 1y gl 5 OB 3 g g gl 300 —VIMN g g

Reforemcen

Rollinsen, H. , 1993- Using geochemical data , evalustion , presentation imberpretation. Longman ecientific and technical, p9-21

Rose, A. M. & Burt, D. M., 1979- Hydrothermal Alteration, p. 173-235

Sillitoe, BH., 2003- Linkages betwreen volcane tectonic setting, ore-flnid compesitions, and epithermal precicus-metal deposite, p315-343
Solowoy, AP 1987 Geochemical prospacting , Mir publisher , Moacow, p.157-280

Swan, A.RH. , Sodilands, M. & Mevabe, P, 1995-Introduction to geochemical dats anabysie Backowill Sclesnce, p.446

Wellmer, EW., 1958- Statistical Evahmtions in explostion for minerals deposits Mewr York, p 379



Scientific Quarterly Journal, GEOSCIENCES, Vol 19, No 73,Autumn 2009

Geochemical Study of Vein-Type Tungsten-Copper Mineralization in
Southwest of Shazand
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Abstract

Two cases of tungsten-copper vein-type mineralization have been studied in the Nezam-abad and Deh-hossein areas, in southwest of Shazand. The hydrothermal
quartz-tourmaline mineralized veins have different host rocks (biotitic-granite and meta-sandstone). Considering similar ore metals (tungsten-copper-tin-lead-
zinc) in the Nezam-abad and Deh-hossein areas, same mineralogy of veins (quartz-dravite) and similar REE variation patterns in the two areas, it is suggested that
the Nezam-abad and Deh-hossein mineralized veins have the same origin. It means, when the Br-bearing fluids were active, they caused the quartz-tourmaline
vein-type mineralization in this area. Considering the barren intrusions in the area and other mineralogical-geochemical evidences in this study, it could be

concluded that tungsten and other metallic elements in the Nezam-abad and Deh-hossein ore-bearing veins have a sedimentary/metamorphic origin.
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Abstract

Regional exploration of Kahang is located at 73 km of north east of Esfahan city and 10 km of east of Zefreh town. This deposit is located in Uromieh-Dokhtar
volcanoplotonic belt. For the first time this deposit was investigated with using the satellite images processing (TM). Base on the primary study, such as
field survey, geophysical study, R.S.and petrography and mineralogy investigation the region was founded suitable place for resources of Copper (Cu) and
Molybdenum (Mo).Kahang region is an alteration and breccia zone. In generally, more than %99 of rocks of this region are affected by hydrothermal fluids
become in the low and high alteration degrees.The rocks of the area include Andesite, porphyritic andesite, Dacite, porphyritic rhyodasite, Diorite, Quartz
monzonite and porphyry micro granite. In plutons, from rim to center of massive, is a trend from basic to acid features with less age.For geochemical surveying,
174 soil samples in systematic method and 143 rock samples of the area have been collected. They are been analyzed for 45 elements using ICP — MS method
in Amdel laboratory of Australia. After assurance of accuracy of the results, statistic parameters are calculated. Then correlation coefficient measures of data
calculation using two and multi variables analyze methods.Thus, based on mean measures and standard deviation of normalized data of elements, anomaly
of locations is distinguished and they are presented as a table. At this stage for separation and identification of important anomalies using P.N. method. For
introducing of the best locations for excavation and also study of geochemical behaviors of Cu and Mo, anomalous maps of 10 elements drown include of Cu,
Mo, Au, Ag, Pb, Zn, As, Sb, Mn and Ba. The anomalous maps are drown in first step based on standard normalized duet and percent measures and in the second
step with threshold limits plus amounts of standard deviation.Accordingly, it is delineate that the most concentration of hypogenous ores such as Cu and Mo in
central part of area in Quartz monzonites and Diorites occurred, whereas the most concentration of supergeous ores such as Pb, Zn and Ag in the rim part of area
in andesitic rocks occurred. Finally, for attainment of better results and recognition of anomalies correlated to ores, the composites haloes method is used and
the map of composite haloes of supergene and hypogen ores are prepared based on standard normalized data. Solovov method is used for evaluation of erosion
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surface in ore area. On this base, if the amount of sum of standard normalized data of supergen ore to hypogens ratio is larger than one, we can conclude that the

main ore bodies exist in the depth and it conserved from erosion processes.
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Abstract
In a perlect design of underground spaces, amount of lolal displaccment from the point of stabilily analysis is fundamenial. In empirical
and numerical stability analysis periphery of excavated area is consider as a continued mass. When an underground space is excavated by
blasting process, so periphery of tunnel is damaged by that process. As a result, those materials are not continued, In this research thisg
arca namecd "Crashed arcola™ 3 dimensional distinet clement methods has morc adapled with this arca, whilec comparcd to other numerical
methods. 3DEC 4.0 which is based on this method was chosen as a numerical codes. 10th kilometers of Gavooshan tunnel which is water
conveyance tunnel is considered as a case study. The part of this tunnel which studied in this research is surrounded by ophiolithic gabbro
rock mass. For modeling of this tunnel two condilions were considered, first wilth continue media of rock mass and sccond discontinue
media so called crash areola. One of the advantages of this part of tunnel is installation of instrumentation with very scientific methods and
absence of lining in the other hand. The outputs of numerical solution were shown that modeling by considering crash areola is near to data

collection by instrumecntations.
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