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Q" :Recent alluviom.  Q :Sand dunes. Q“:Clay flat. Q" :Salt and clay flat.

b Q “ :Younger terraces.

Q* :Younger gravel fan.

Q" :Older terraces and gravel fan.

M ™ :Altornations of light red siltstone . silty marl and marl interbedded with sandstone.

M = Light grey and of silty and light red siltstone in upper part.
M Red i with

M ™ :Alternations of red to light grey marl . silty marl,sandstone and limy siltstone.

1;38&0 GEO (WGS84) - ( 57.4241453116, 35.3419545961 ) (357 20" 31.0365" N, 57 25' 26.9231" E

M ™ :Alternations of red conglomerate and red to green sandstone interbedded with green marl. M ‘Red with
OLM ™ :A of cream green and marl. gy ' :Gypsum and gypsiferous marl.
OLM ' :Cream.medium to thin bedded limestone. gy * :Gypsum and gypsiferous marl.

EOL™ :Alternations of green to red,massive conglomerate and thick bedded sandstone interbedded with marl.
EOL" :Alternations of thick bedded limestone.sandstone and siltstone.

EOL™ :Alternations of light brown to and

E": Durk red to dark green,andesite.thrachy andesite and andesite basalt.

E" :Black to dark green basalt and andesite basalt. E*:Agylomerate.

E™ :Andesite . pyroxene andesite and andesite porphyry.

E* :Alternations of light green 1o cream,sandstone.siltstone.silty marl and thin bedded limestone.

E" :Alternations of green to red Agylomerate twff.lapilli tuff and andesite.

CENOZOIC

PALEOGENE

E™ :Black to dark green.andesite.pyroxene andesite,basaltic andesite and basalt. E' :Cream and sandy
E*A of green marl and siltstone with
PE™ :Red to green and with yellow
=+ K™ :Spilite, basalt.gabbro.busaltic andesite harzburgite.serpentinite.
K* :Pink to cream,thin bedded pelagic |l of and marl.
K :Alternations of tff.lapilli tuff. and with and plagic
| with rhyolite.quartze trachy andesite and andesite. K* :Dark andesite. K’ :Green o light grey wfT.lapilli tuff and agylomerate.

Ub :Harzburgite and serpentenite.

K™ :Green to light grey.thin bedded marly limestone and sandy limestone.

K ' :¥ellow to light brown.thin bedded limestone.

K| :Light grey.thick bedded to massive limestone.

K™ :Light green marl interbedded with light brown,thin bedded limestone.

K™ :Red sandstone and conglomerate.

K™ :Dark grey marl with sandstone and limestone in upper part.

K" :Grey 1o green sandstone interbedded with medium bedded.light grey limestone.
3" :Light grey.thin to medium bedded limestone.

SYMBOLS

MESOZOIC

120

1% :Black to dark green.shale and with grey T -
€ :Red 10 purple.thick to medium bedded quartzitic sandstone.(LALUN FORM.). o Village

PE-€. :Dark grey dolomitic with micaceous shale.(SOLTANTYEH FORM.). Geological

PC, :Meta tff.lapilli tuff.diabase.siltstone and with (TAKNAR FORM.). i S

Rock of uncertain age

- Dolomite.quartzite and shale. . Feuk(ootapeciied)

F— ] Suucumisection
A A

and L Mine in operation
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Model resistivity with topography i

lteration 21 RMS error = 19.2

Elevation
SE 537617 537584
1300 :

1280
1260

1240
N BN BN BN N [T [ T N T ] O T D D .
4.23 8.39 16.6 33.0 654 130 257 509

Resistivity in chm.m

Unit Electrode Spacing = 10.0 m.

Model IP with topography
lteration 21 RMS error = 1.1
Elevation
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i mmm NN NN N T [ T N T ] [ T e .
0.11 0.21 0.40 0.78 149 2.87 5.52 10.6

Chargeability in "mv/iV"

Unit Electrode Spacing = 10.0 m.
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Model resistivity with topography ~ “abri.p2.mix"
lteration 21 RMS error = 20.7
Elevation

1330F 537715
1310
1290
1270

1250
I BN B BN N T [ T . ) [ . .
2.65 7.66 222 64.3 186 539 1561 4520

Resistivity in ohm.m

Model IP with topography Unit Electrode Spacing = 10.0 m.
lteration 21 RMS error= 1.5

NW

Elevation
1330 537715
1310 :
1290
1270
1250

I BN B BN N T [ T O T ] O T e D .
0.065 0.13 0.25 0.48 0.94 1.83 3.56 6.94

Chargeability in "mviv"

Unit Electrode Spacing = 10.0 m.
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Model resistivity with topography “abri.p3. mix"
lteration 21 RMS error = 33.2
Elevation e
SE NW
_I—I—l—hl—l—l—LH
el 537639 e T T
1300 R B AN R .
1280 b | € v,
1260 O Y !
1240
I B N B N ] [ 0 O ] [ T e .
1.39 3.55 9.02 229 58.3 143 377 959
Resistivity in ohm.m
Model IP with topography Unit Electrode Spacing = 10.0 m.
lteration 21 RMS error = 2.9
Elevation
1320

537639 Ey T
1300 .  :
1280 S y
1260 BEaeE
1240

I BN BN BN N T [ [T N T ] O T D D .
0.015 0.038 0.095 0.24 0.59 149 3.73 9.34

Chargeability in "mviv"
Unit Electrode Spacing = 10.0 m.
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Model resistivity with topography ~ "abri.p4.mix"
lteration 21 RMS error = 15.0
Elevation
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Resistivity in ohm.m
Model IP with topography Unit Electrode Spacing = 10.0 m.
lteration 21 RMS error = 0.50
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Chargeability in "mviv"
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P4 J..ﬁj)a ‘_gL.m‘) )b o).’ju.ojl.o.n 9 QS’LDJ‘OH‘)'»"))L ‘5..\”50 J..\.n (\V—f) Ji»:
g Caomw A gl a5 lacojusl o jo oy - Bb Lo Sess o olal 4o PB

YAAIY) b (OFR-aV. YA-AAVA) Slaise 0 Ad g5 ol 43,5 S5 wiosl giz

1)



@ 0l (e g Sl 0l 9,0 and B jgo 4 (e Vo 290> Gee U (e wlaw 51 (OTR-AVS
WS )8 e P BV Ges 3 ilmimg onl kel ates wlioo lP i Bes Ceon
o ddgn ool 0 0ad (ST IP (ol e liee g 0l Y SO geis ) 4 dz g bl
maonl g Cadls g e e 2ljalS @ el bl cad |y adate ol jo ol cdnlin (g s

(o) Lo Caoms 4 033) PS5 s P4 la Ldg y Jsbo o axlllas 5,90 dilain ;0 09790 S T g5 :(VF-F) S

Zondres2D ,1331e 5 31 ooliiwl L P4 Judgy 3l osol Cawd 43 IP Juo A-5-F

Sbkail 51 Zondres2d l3éle i 5l ol IP alaie g oo odplice (VO-F) Ko j0 a5 aig¥ jlen
35 50 UK ol 0 Ad sy el 5,93 RES2DINV Jlisle 5 51 Jols IP alaiie b >
50 b o a4 s Gl 5 00gr haw Glacend I A e e slacend
oy dub L (OY-F) IS 0 095 Jblie cwnd b gihie e () b cpgal oo S
Sy p Sahee & edon (nl 0 0 gy o3lail (g pdy )l a5 (ol I g ol e 508

8,8 ko glus o leie 4 1) Ceend pl (lg el inl

1y



oy Poarzabity contour-section P4 Spst0 (Mviv)

03
08
o
088
058
048
03
028
08
00
|

buwgi PS5 Jdgp 5l Jol> IP g o glwglio gungd ablio pudi -7-F

“539‘097 T AN A AR ™ T ‘,539‘098‘

4 11951683 i0 Al
(P4 Lss ) Zondres2d ,l58le 5 5l sael cuws 4 IP Jow :(V0-F) JSi

RES2DINV ,581e ,

Sl 0als pll ggix - ek Slaiel b e Ve (609 xSl alold g o Yoo Job LPS L8
OF-F) UKo Wloads 00 5l Cgi o 4 Jumdly gloog oSl g Jlots jo L > (slaog oSl
molail 6 pdy3)le Aty e e LA PO g n Jsb po ) 1P 5 ohageeglie sla el )b s
Ol polie saimslis &5t o0 Sy g Sy e 7090 4 e n (nl Jsb o 0nd 65
(Judg ol olaial o 0als (6,503l IP Jlade P4 L3¢ auilen .all oo Coond (pl jo 6y )L
- yse 4 1,C5 g A5, BS sloyg; ol clls o sbvosls (gile Juw il die jlade a> o
Vb @ o) hhugie jlads biwad (pl 0 ohgluglio Fwl a2 o (Lii IP alaie o ()l
5 43,5 15 5T Cov sjgcmglin gl dome ool b Sl Jle Jds a4 il oS el

Sl ailas rals

1y



Model resistivity with topography “abri_p5.mix"
[teration 21 RMS error = 22.8

Elevation
N
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1290
1270 g
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14.5 275 52.3 99.5 189 360 684 1301

Resistivity in ohm.m
Model IP with topography Unit Electrode Spacing = 10.0 m.
lteration 21 RMS error = 0.66

Elevation
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0.016 0.032 0.067 0.14 0.29 0.60 1.25 259
Chargeability in "mv/v"
Unit Electrode Spacing = 10.0 m.
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Model resistivity with topography “abri.p6.mix"
lteration 21 RMS error = 9.8

Elevation
s ST s
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Resistivity in ohm.m

Model IP with topography

lteration 21 RMS error = 0.74 Unit Electrode Spacing = 10.0 m.
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Chargeability in "mv/V"
Unit Electrode Spacing = 10.0 m.
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Cu(ppm)-BH2
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Chargeability in "mvAiv"
Unit Electrode Spacing = 10.0 m.

537639

P3 J.dgf LgLI.w‘) 59 @L"J‘u?"""‘f)y‘ AR JJ.A Sy 2 BH2 «L.5 Lgﬂ.f)\} Jm (YY-Y) J&w



005 1,21 D6 Lids 5, » BHIA &ileS wonds <8 wleS 1)y opdle aalllas o 50 dibaie 1o

-JSCS o BHIA Glel )0 3o 4y Cad (OPM > ) oo Sl s Jlogad (VF-FUSE) ol
e Wlgenl 32 Dl samisd Joe 55, p Al ol 6,05 ,1,38 Uoee ol 0ad sls oles (YO-F) sla
(YO-F) JS5 ;5 a5 wisf jlod .cewl o0l ools plis (Y8-F) JS& 0 PB s, sbiwl, o
4 6 YO Bos 5l g 08 (B e oo (g% VO 390> Bos b (o) hans | 0095 o0 ovaline
-F) UG o BHIA aleS Jore j0 odls (6503l IP cnls .ol a8l o138l e Jlaie e
oS Sygo oy ibioe So,s5 5 BHIA Gl 0 e Ol Jloges b as> il 5l (Y7
GIR sy Yo Bos 5l g ml wsyie Yo Togam Gae b ey s 5 b oo

P6 J,dg).s &9y 2 BH2A 9 BH1A 6La.s4.§l.¢f 6}:5)‘)5 J.?u (YF-Y) J&w

\A



Cu (ppm)-BH1A

35000
30000
25000
20000
15000
10000 x m Cu total
5000 I
0 -"'rl'r—v—r"v—v—v—v—v—r"r"rl'vlr 1—r'-rl'vlr.'r"r"r"v—v—v—\

I MmN NN O A MmN N O MmN

n n N B N 4 4 4 4 = & &

| | | | I vnn i i L L .nh »n 0

e O B B | | | | | | | | |

I I T I I o9 «d «d «d —« —« —« «

0o 0o o oo L T I I IT I I I

N O O O O O MO Mm

BHIA 4l 15 Gos 4 Cod (PM > ) oo Sl pts Jloged (YO-F) S

"abri.p6.mix"
Elevation BH1A
1290 538279 SEIM e 538280 .
1270
1250 2 o0 et sl
1230

N BN BN BN N T [ T . T ) O T D N e
0.049 0.094 0.18 0.34 0.65 1.24 2.36 449

Chargeability in "mvi"
Unit Electrode Spacing = 10.0 m.

P6 b9, sl o Wl gl Db (gomgs Joo 9, 2 BHIA &l 5,515 Joe (Y7-F) Ui

Voxler ;l38le 4 lawgs b Judg p (gomaw iwles A-F

NS S a4 pbiws jelate 4 gy ol el Gaman Sjge A ey g )0 ehglwglie moes

Sl e Jls Wools gamdns ioles Glus o ‘_,’.~>|93 3 &S

-oolo 9 J'“SLSA 4.~.>5.’ ‘) )‘QUP (T ).,...ul.a; aS el (GO dw LSAJ-C M duOL’)J AS.’ Voxler

6‘)‘3 4.4[.3).3 CJ'.’.‘ RUIO) YK CTPe GLQW).;QTQSSJG?)W 9O AR (0 u,u;Lo.» |) S la

aalipp b el 00 b sl Z 5 Y X slacz 5l 5 5o 45 pite 3 C oS XYZC tules

\Al



o e cle o (Aly Joe sl (295 b SEIS Glaz o> Ol e VOXIer
Sglaie (gandSils g, x> VOXIEr ael . aigd ools Jioled lassly 1 40 ¢ Lgd ooy ailys
Lo by 039 amlxe sl les' by p,sNl 58 uaSl sla by, o Sglas ol
Sy Hl38le s cpl (0,8 a0 co Azl gl jebay |y oolo ( gy o bl g aS 0,5

[Golden Software Inc, 2012] ail o alold WSe g, ¢gaiuaSiads

9 P2, Pl sla L3y, slags,luin o ofgiwglio 5 IP polie olad w59y s jglaie
siwles a4 (YA-F) 5 (YV-F) slo i jo Voxler [J58le 5 b oo aizle (gaman sloJow P3
9 Sl 0bj amans i gl Sy a0l m s Vo B 7 alolb stz e ol el
Sy 4 ) P35 P2, PL sl Ldsy slags)lmve Ol dyere Sl ity e b
ol glle gble wgd oo cdnliv (YA-F) 5 (YV-F) sl s 0 a5 jsblen .y lad e
Sloim! Gblio oaiaslis 5 gehaie K0Sy Ly b b Lawgie ooy Canglio 5 Vb 030

bl e olals

)

IP(MvAv)
8669855

7.066145

5.462436

oS NL

2255017

P3 5 P2, P1 sla Ligy IP slaosls usSre (samam giluJow 3l Jols mli gaman ol (YV-F) S

Al



Rho(Ohm.m)
6428742

484.4817

326.0891

167 6965

9.303876

PL, P2 sloJudgy oscumglio sloosls wsSae gomsdum (53luJon 5l Jols zls gamaw isled (YA-¥) JS
P3,

4 P6 §P5, P4 o |89, slos lwa o ofgimglin o IP jiolie (Yo-F) 5 (YA-F) lo S0 y0
alols Lo a b Jow cpl j0 a5 sl ,S3 @ a3V el ool o ol 4 Gamaw slo s &jg0
O §re Ve B 7 alold rimmen 5 (e VO#) 8)l0 0929 PS 395y 9 PE Jdgp (&5 0L
el Gl aS ol o] 5lonib e laedsl B 1) cadl o138l lows Uas P5 4 P4 sl Lég 5
a Moxler Ji8ls s 659,5 sleosls aps jelaie 4 Res3diNV l38ls 5 0 gaman (g5lw Joe

Sd,5 ool 1) b udg oy 0L alold Wb b a 1a) sonl 5Lo Ly as JBlos

IP(Mviv)
4966252

4275194

3.584136

2.893078

220202

P6 4 P5, P4 sla Jds, IP sloosls weSae (gomsdns (53l Jow 5| Jols s gamans (ioles (VA=) JS&

\&



Rho(Ohm.m)
1919.714

1447.759

975.8042

503.8493

31.89434

$
8§
5

P4, P5 <5L‘°J'.?53)'-.’~ O'}.ljk:a.&al.s.ﬂ ‘_gl.:bo.bb u,ogg.a.,e (Gdmdw ‘_g)l...qJ..\.o )’l J.@l:- @L..: (Cddw u,..uLm :(Y"—f')JS.i)

P6



A



W’ J..o.é
* 0‘0

Slolpddin 9 (6 945 dzas



doddo V-0

DLl b ity jshaie 1P g ohrgiumglie slaghy) 4 (Sasdsl slacudlsp Gubod (nl )
Sl 0ol plodl (Kws i jps cdigyo Gliwg, o #dly (g0l JI ddlais o e s0dlaw slo
5l odel Caws 4y oMbl b alol> slassls g wledbl 5.8l § 1953 Gl by, bt Hlojpd s
b s GGl 5 5 Gos (il S slags; 3l e Wi oo (oliliiney Dlallas

led &l
S S Az Y- 0

4, Zondres2d 4 RES2DINV l38ls 53 g0 y2 5l colatwl L 48,5 slol g5l Jow mls ©
i e 5l %00, L o Bl S5 3lpe sl

o ygy anseid 1 goly 0gam B IP g o gcoglio sla g, 5l colaiwl a5l 09> L ©
lagyg) cnl Comdae 3:35 Guad 4y 08 b (e ) Lol 1l S50 Wil oo 00l (5L B
ool 4y 5L 5 G (o301 (g5 997y wiile) ooz (olidine; Tulyd 5o ogas 4,
Sl g las ooy g cwlidpe plas  SeS Oledlb|

ol YU (g5l SIS Jloi! Ll 0 a5 slaide jaim a4 g oo IP Ll )l 5l eolal b ©
&> 5 Lsilsn jpam (il I Jletal il il yelil cnl ©ad jads 2 0p o
G- olael o oads (6,503l P Sads ylae Bblie Clél o el lin e oS
- iS50 el die P le saimojlis aS g legs jo Sy Sy de O 5l S

Sy o Sy g g e OIO I w4 le (0 Sl o slo

YA



—eb8s AT L oads cuils p slaools wSae (g3lwJoe 5l sdel Cuws s ablis ST 0 O
YL b bawgte ohgcaglia 9 Y (600, shilo [jals (g (odadge - (olad o (oladgo
A5 4, 55 5l S sl il Bolis lpie @ 3blie (] il o

Siols LCL (g loua o ol odal (F-F) IS j0 a5 PL L9y 5l ol s 4y aatia 0 O
Al Gl len o il Gose oole YL e oaimo)Lis Wlgi oo 5,k YL o
o loygeis ) las 5 15wl Sl sl a5 pglie 4Y S p; 0 Bl
2 odd 65 o3l Gpdu b wal el Sal Y 55 0 shald 6.8 Ks 5l S
LS 3)lg0 4y axgi b adloo Sy Sy e VY sgam 0 g VU s L9 (l slasal
8)5 By 2l Bld | idual Gblie plgie 4 Glgs oo | 0ol 435 (slagyg; oad

s ylis Cul sael (A-F) UKo 0 a5 P2 Lég 53, » Gilw]ae jl Job> mls ©
2 0l (5 S ol 6y b Hladie 15 cally oo ddlaie (pl o (gondlgw ans (g5l SIS
-0 S Sl gl ol g lua o cud &S ol ol 5wl die) Jlode 0>
Ledls b ye e S @ plgiee |y bl l 35

039 YL o fdgy plu b dslas 10 P3 Ldgy Job 10 00l 6,8 ojlail g pdy b ol ©
o (V=) UK 50 o ooy lis sla s, luid o oo sy 0 g g e YA L g
slaygy o 0ol odalin sla,lue o plpls WS o o Sol slaY cud
Sl YL Lo b Jose cole jea> 5l 5L B3 4 A3

5 $E — S Lo, (SSs S slaisl ;o P6 g P4, PSS gla gy e o oljals O
Cawd & adafio )0 .ol 48,5 S sl Ggiz Comw 4 o glyls S Loy jail o
9 pglie b SO 0 55 A4 o )bue o ol ool (VY=F) S j0 aS P4 Ldg s 5l ool

IP Sl a5 pl @ dazgd bocad a8 )5 IS0 ol Ggi Caos 45 o] ol a5 o

v4



09 adlate cpl 50 0T 4Y geis ) Guizmes g el Ao e > 50 a5 S ol
Abb e Glaedsl LB Sals Ll 51 A4

aS P5 g 3l odel Cows 4 adaie jo o ooly lis slags, v o P4 Lés s wiles ©

Gal 23,5 1,8 o jail e 5l pglie b SO 9,0 o el 0l (VF-F) S jo

WY (geid, WBlige de) Hlade v o Jidgn cnl Slaal o ould (S oslwl (6 ndy L

Sl lum o 0ol 4iS olge a4 axgi b 0gd co comlive 15 Lbgp opl Slael o 0]

D5l oo ailaie ;0 0T AY 5425 b g (Some sole cins (53l SIS 5 b eos cvalive

Vo dgu> 9 P59 P4 slo J8g, 5l SYLPE g, ool jo cads guSo3lwl IP wals O

5 oads ooy Hlas slas,lin o PS5y P4 (glo Ldgp Oy el cdg p g Lo

by e oo VL e A6 o axBle Ll shiscslie s VAF) S8

ol ol Y jga>
Ololpadon V-0

s e BlisST g asllas 090 adlate 51 5880 ¢ yiicn Sledbl Qo)ﬂ Cuwd 4 gliwl, o

130,85 oo &)l L3 70 4 Slolpainy 3l asllas jo ooy glulils slas s

b canls ol yigo cddlaie 1o 0 T Y 093y pimen § Coiife slaygeis, 4 azgi b-)

30,5 i (5ilw G5 oogaste U ogl sl ddlaie pl jo 1 i puabliae (i,

O abold o (o ymin sla Jidg 09l oo Sloiian 0SS Sl o by obj alold 4 axg5 L -Y
Las lonid o S8 mend 41 Ll 508 &g osls cudls g >hb LS slo by,
P JB SeS Some 0p03d oy jle g (e (eSS uiored g el CE 0 SV



sl r )0 Gamdn i | cnl (65950 5 0¥ (5ol @B S 1EPS g 5l s VO
et oS Al il s 4wyl 8 K00Ss 5 ooh) lem dlols o L Lg,, 45
aols )3 9 P6 Ld9pn b silge g 4 Jdgn 99 JBla> 0gd oo oloiien culply il

og3 Lty (b o5l sy 80 Sl

WY jeax Jle jsba) odzmn owlidipme; LSle b glalae ;o 09d o0 slpaion -V
mde g i bla clloy jelate a4 (o O (609,55 alols Mie) S>65 (509 5 Juolsd

Dgd oolawl 5 580 g3lw

o aleS VF ond cunlie ablic 5 4,5 Oige sbagilodae 4 axg b cules o ¥
Condge (V-0) ooz 0 00,5 o0 Spidy (Sudss) sl brvg owyp Suxr dibie
el ol 03,51 (5l o o, Dlaie g Bos ot dyen 4 csolgiin slos >
SLas (B=0) 5 (0-0) «(F=0) «(¥=0) «(Y=0) «(V-0) b JSs ;5 solprivg soaled Cusdye
Yzl g wyls ol5als Ll 5 6t Caenl a5 SlaaileS (1-0) Jsoz 5o .Coul oads ool

Wloads aties BOld & jgo 4y aiily g0 (Some oolo 51 (g i jLe Sl

! Borehole

A



‘_;QLQ....M.U 6L®6)L6> Slasiice :(V-0) J5A.?

Joeo (o8 alold e Job Goe s ales L

o abais | gila> | SLdla | oLl | (Mg )le> | (az0) | oleriny | Cullo
y- Ya.£EPY | AYVYY . - q. BH1 P1
Y. Ya-709A | OYVEYR S % BH2 P1
vY- Ya-£8AF | OYVOAY V0 9. BH3 P1
Y- FAPYYA | OYVY.D 0 9. BH4 P2
VE. Ya-PEVA | QYVEYP ) 9. BHS P2
Yoo YA | OYVOAY fo 3. BH6 P2
VP YA-SEAY | OYYOFD f- q. BH7 P3
¥y - Ya.££14 | AYVFVA 1 3. BHS8 P3
\E YA AQFF | OYa-40 \& q- BH9 P4
y ¥a-9-AF | OYA-f. V0 q. BH10 P5
VY- TA-AQY0 | OYA-Yv9 YO q. BH11 P5
Y. YAAVAD | OYA- ) Y- % BH12 P5
VY- YA-AFA | OYAYAN Y. q. BH13 P6
Yf-. YA ASY. | OYAYA- Yo 9. BH14 P6

AY




"abri.p1.mix"
Model IP with topography

lteration 21 RMS error = 1.1

Elevation BH1
53769

537617 531584
1300 B
1280 7
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i s N EEN N T [ T BN T ] O T O D N .
0.11 0.21 0.40 0.78 1.49 287 5.52 10.6

Chargeability in "mv/iv"
Unit Electrode Spacing = 10.0 m.
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"abri_p2.mix"
Model IP with topography
Iteration 21 RMS error = 1.5

BH4 BE)

Elevation
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Chargeability in "mv/iv"
Unit Electrode Spacing = 10.0 m
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"abri.p3.mix"
Model IP with topography
lteration 21 RMS error =2.9
BH7

Elevation
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Chargeability in "mv/V"
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"abri.p4.mix"
Model IP with topography
lteration 21 RMS error = 0.50

Elevation
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Chargeability in "mviv"
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"abri.p5.mix"
Model IP with topography
lteration 21 RMS error = 0.66

Elevation EHI2
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1290 /0 Rty - 2l RN
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I N N N N ] [ T . T ] O O e e .
0.016 0.032 0.067 0.14 0.29 0.60 1.25 259
Chargeability in "mv/iV"
Unit Electrode Spacing = 10.0 m.
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) "abri_p6.mix"
Model IP with topography

lteration 21 RMS error = 0.71

Elevation BH14

N
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Chargeability in "mviv"
Unit Electrode Spacing = 10.0 m.
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Abstract

Kal-abri copper mine is located north of the village of the Daruneh near the city of
Bardeskan in Khorasan Razavi Province. Kal-abri copper zone is in the northern edge of
the central Iran and in the south of the ophiolitic Sabzevar zone. The main minerals of
this copper deposit are visible that include the copper oxide and Sulfide minerals. In this
study, induced polarization (IP) and electrical resistivity methods are used. Collecting
data using the composition of dipole-dipole and pole-dipole with 10 and 20 meters
electrode spacing has been carried out. In this study, a number of 1178 points has been
implemented in six survey lines in Kal-abri zone. In this research, inverse modeling has
been carried out on the collected geophysical data using RES2DINV and Zondres2d
software packages and the results have been displayed in three-dimensional view by
Voxler software. The results using geological information have led to the identification
of copper mineralization zones in the area and determination of depth and dimensions of
mineralization bodies in different places of the area. Based on the results obtained,
copper mineralization zones have high chargeability and medium to high resistivity
values and are in the contact with limestone and andesite formations, and also in the
contact with limestone and Pyroclastic unit or in andesitic fractures. Based on the
results, 14 exploration drilling boreholes have been suggested in order to reach copper

mineralization at depth.

Keywords: Induced polarization, Electrical resistivity, Inverse modeling, Kal-abri,
RES2DINV, Zondres2d, Voxler
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