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The Sambo mine is located in Hae-je Myeon, Moo-an Gun, Chollanamdo, which consists of host gneiss and
rhyolite possessing quartzite veins with other compositions such as gold, silver, and sublimated sulfur. The ore
grade estimated from the core was 0.05~10.9g/t or less in gold and 0.05~389g/t or less in silver, indicating a
partial mineralization. The purpose of this paper is to understand the subsurface structures and the distribution
of mineralized bodies in the Sambo mine using a combined method of Schiumberger, Wenner, and Dipole-di-
pole resistivity surveys on the surface and the resistivity tomography survey in boreholes. The result of
three-dimensional resistivity inversion showed that the mineralized body is extended to 240m long in the
N10°~20°E direction, with 30m wide and 80 m thick from the surface. The low resistivity zones (<1,000chm-m)
determined from the resistivity image were in good agreement with the mineralized bodies and weak zones
identified from the logged cores.
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Fig. 1. A map showing Geology and locations of bore-
holes in the study area (KORES, 2003).
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Table 1. Description for boreholes in the Sambo mine area (KORES, 2003).

Length Inclination Mineralization zone
Borehole Direction .
(m) ©) Interval(m) Reok
034 130 N75W 70 80.7~81.8 rhyolite
03-5 138 N75W 70 56.4~57 4 quartzite
03-6 170 E 40 96.8~150 rhyolite
03-7 130 W 70 56.8~78.0 rhyolite
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Fig. 2. A map showing the lines of electrical resistivity sur-
vey and the locations of boreholes in the A area of
the Sambo mine.
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Fig. 3. Resistivity sections reconstructed from the 3D inversion including
topographic effect along lines 6(a), 9(b), 12(c), and 15(d) in the A area.



3R A7INA T A B S o] 83 AR FANAN 5F BA 23

Fig32 A7A 9 Q&= A 71 B Fabo] 2F5}
o dojz Aste] Y3 B xo|th AFAFHE Y9
7150 upet 47|17 I3d wgo] Yehjez AR
9§44 37] 4o} Oppliger(1984)= A7l $lof
A A F AL 10° o] ol ¢F 15%, 20° o] old oF
30% A5 AFEAES RYon, BEL FQ04)S
45°9) Ag 7)1 8o W& g 2H A7) A9 wh-3-S A A3}
Atk

24 69 WA4E 24 & g 2R3 A F2A%
Aol 2AHE oY BF 9 3 $F
500chm-m ©]3te] A7 WA e BE7} A ERE A&
100 m7bR] Uty Aoz #uHn, 24 9=

v

10,0000hm-m ©] 422 Boj= Huldtx) 4% 33}
7} AFEE o 80m AE7A A9 £AH 02 e}

Bow, 24 12714 QY Yaoltt 24 159 J4)
& 2295 24 A AN BB o) AR o] A
B2 202 dehith

Distance (m)

Distance (m)

W sle sl e

Distance (m)

0i "_00 300
Fig. 4. Resistivity planes reconstructed from the 3D
inversion at depths of 30m(a) and 80m(b) in

the A area.

Fig4+¥ 30 m9} 80 m 4 =4 th3t FHZ 0|t} 80m
AR HEuEs 43¢ g 947t FAS Fdo]
N45°E$} N10°~20°E B# o2 dAE o] Q= FAol
T N10°~20°E &) g3t AEEH 4 8im A=
7R 30mé| F-& 7HAH, %240 m BAE o . o]
AL 2N 62 Wt EAsE AdYE Aty
A2t th Figd(a)® 80m A 59 34& JU g yhg 5
AAT FEhe] £2 L A3l Fig. 4 (b) BT b
|ekat Al e Th Figd(a)d 22 st e 3A 4 A
& viehe] AUA G & A G A9 2 Z 10ohm-m ©] 5}
9 Y2 A7MAE & Ruon, 4 AAA Y} A7)
B A& i n) 7} 88,

YUXAKBE} C X|%)

A4 ZAAY L B3-63 32 7I£ 22 BAY, 03-7
TFELROE CAYLE PR 9o, 7 Yol=
100x50mell A ZHTH 24 X = B34, €L A

£ 79 - surface:Dipole-Dipole Array

- Hole-to-Sur face:Pole-Dipole Array J
+ = Surface:Schlugberger and Wenner Arvayj

Fig. 5. Maps showing the lines of elec-
trical resistivity survey and bore-
holes in the B(a) and C b) areas of
the Sambo mine.



24 uzo . 713

AN

9 Y g o8-8 NE A7 AT

P AL A FE
A7 A ERO T BAIE BgHon

AANE
(Fig5). BAF & AR A A FFE 71E02 sh
o] M) AF 50/ S 2m HE 0 &t A ¢
du g3 57 SHd 257 AFE dm DA L2 dhe
AT W E S AASTE L, AFFA RN GF4
A i d FHOE 40°9 AAANFFAA AE 166m
& 71 &3] AR uHgko 2 8m ZhAjt} 1978 ¢ A4 d
(BAH), 70°¢] AAAFZAA HE 115mE 7]E8+
4m ZHAR 4R 3o 2 24719 ALY (CAH)o]
T2 39t 948 AR A GE A 24 A
of 108} o]¢ BAANEE st A AT AR A
NFZHE 2207 50 /M9 A= 2m HEBAY),
NEFFRE MZ0Z 22m QoA A 51719 A=2E 2m

ol

HN

=] o]
29 - 49

TACAH) L2 g5t o] g sto] dojF S AR
= BA G A HA 288171, CAH A 3,1507] o] T

2do AL AFAGoM A Wd $E S
FYLY SAAA o] 831571 Wi 4 ARnith FH
He 94 42 AZMHAY g Y X
Uetdth 22z A3 A7) 94 A 9%
nAA Fe W92 FEI AA de Rol Fo
(Oldenburg et al,, 1998). 2122 B A2 H A<
339 2Ee 2 2ol 79x37x65(=189,995)70 9] # &
SadPez Y 4715 A e, 59 2
7le AA 28 shue B2o2 3o 32x6x10(=1,920)
ME AT

G542 M E G AL AR gle A
AR SAA ANA7E Foll A Fo & Wastes do] 7

(b)

{ohm-m}

Distance {mj
Distance {mp

Distance (i)

Distance (i}

Fig. 6. Resistivity planes reconstructed from the 3D inversion at a depth of 16 m in the B(a) and C(b) areas.

(b)

o m 3 =
—_—

Elevation(m)
B K

RN

Legend
5] sa
anels:

= marane

Vheraltzatcn
0ne

Ekuzton dn)

"1 Legend
o s
EE aranee
= reamats
= onetis

o) BB vincraizason
206

Fig. 7. Comparison between resistivity sections reconstructed from the 3D inversion including
topographic effect and logging data for boreholes 03-6 in the B area (a) and 03-7 in the C

area (b).



324 A7u A g8 1

7ol itk Aol TN A E ddE A #
o], S/N HIZ BoA3It}, 18uz B dFdAE
o] Ftol &3 AYATE S9 FO 2 5t A4t
HA oA AAANA AHE AT

Fig 62 B CAH o)A 16m A E o th3t A7t
ot Fe 7 A9 ZF NI0°~20°E $3&
Bnygon, Fuo) o) ¢ 30m AEo|th CAY L F3}
of Fibel ekl "ol st M2 EXetA Qe 34
< B2yt

Fig7& A F X €8 A, 4, 432 g 2 A
FE(03-67 037)-AFEANA B4 E GAZ
dojd 4t Azl g3 GdHo|T) 03-63 32 T
Zo A B e 24 A 40m AHY AFAH A=
20m7bA ¢F 10m9) £ 0.2 3000hm-m ©)3}9] A7)H|
A AL By o, 60°0~70°9 7AHE UET 9
2 AL BHEE 7FHA 20x35me] HE& L Kol
o2 o] AHelAM I F9¢] B3} & AR A4
gt} x=3 AREH AL 40m A4S 1,0000hm-m ©]
38 A7MAY o] AY FAHLE AXNNFFY
dd7A] 4= o, AFF AR 105.0~125.0m T
7t3} A4 037539 gHEE 3000hm-m o3}
2 Mol F3Uirt sREHE #std ARE 9%
H FAolth, 28y AR B2 U Hepg A #3
7t EAE O Qe L2 WS HE & Ho|1 9]
o &, B2 FAHE A A G4 A FE A
HeZL k0 N2 7HHA Fo| Fade BFS R
Hqom, AF AZA AAH Fstd) 7t o) $- YA
A0 vehgt)

Guo et al.(1999)7} A A7 F334ol tiste of 2 %
Hol 2g Al dg A% E vwste By, A4Y g
AHe B F29 &3S gobsted fEd i, A
A G BAlE S8 R HEd AR s B
AAE AR WS AHALL ASZ AA AT
3 ANAZAAE F FA7 B 12g/t 03U A
Aol e A7)u A g3 F43 dglste T2
#g nyon, oY ANEe F& FHI WA ¢
Aydo] F2 X}

AR FANM AR AEG HA7AHE S Hln
sta) e, 036339 F3ules A AR AFF
AT 98~1500m Tt ol  A&IA
128.5~135.5m T+ Fo| 0.05~109g/t °}3tek 0
0.05~389g/t olstold, ywA F3L F& EF
0.05g/t o3tolth. &, Fstd] 73] BA FH Ao
37t AL E wet BYEA 2y e 2

e Ar 4

o] &% AR FAAA FF FA 25

9 29 Aol whet FEFEY FHVF A Y
B 2o g Addn AFF AR 60.0~65.0m B
AZ Az A Huopet 29 0 2 Vet o U 3000hm-m
o|3l2] yt& A A3} gt& HAT o] o] fr= Al
F A5oA B3l F7ho] SAHA FRA® AFF
FH 1 F99 3zt A8 g2l AFF7H
A g A7HAG Ao UEhd Ao 2 AT A
F 250 AAE F3d 73l e A7) AY
AL A1ZF AR 105.0~1250m -7t < 1,0000hm
-m 0] 8+9] 7, A 53 4 & 125.0~150.0m 77+l 10,000
ohm-m ©]/¢¢] g& BHTh 037534 F3o= A
& A5 AH AFE A X 56.8~780m 7.2 F-29
e 24 F97H0.05g/t o3t 2 et A7 el Ay
Y42 B3} st A dEHo] gy 9 Akl
g ue} AEHA AZHA YERd 222 300ohm-m
ost9] A Iul M g BAT F3) +HE AF A
2o A T Bl el oy 75.0~80.0m T
2t shaoy, B3] 2w 2rtelo] EV} EXEHo YE
A2 yehgor, dofd) o 3 F99 F3ld]
A o] ¥ A AT g 2 AoE Bd
213

ARG A A7 uAY AL AF ARAA
AANE 249 71 4F o2 A FHE e oy
RHEZoz Fo3sa40oa Qe 1 F99 33
e A7} AFE S BXT A0 2 AT}
B Ao 2 F99 F3lthE 3000hm-m ©]3t8} A
Z1eIAg e H ¢, 29 HelgAlE
10,0000hm-m ©]/3¢] o2 Yebgt,

E 9

o ZAA GO M 339 A71u A GA-e F3id)
7} NEAHoZREH AGUE wet IFE FHY
N45°E¢} N10°~20°F 3130 2 Urolx st 2108
Vet N10°~20°E9] WHake 2t B3t A2y
B} 9 80m A 744 30me) E-& Boln, 240m 945
Aok olAF AAN L 2 63 794 FTA WL R
B s AU A24 S Hole ZoE FAHEN
Z, F3ljo] ARA4L AudA #ED 3 D &I
TF29 FAAHEA 2 Ao} AA = Hog B
At}

Ao ZAA G A9 32HY A7 u A7 Gae A E
oA A7, #dmA L dul sda} AFF-AFAA



26 e - 43

N

G242 g gA AR E BYHA
#}g S84 A7|0AE 4L FigodlA 54 &
Ao} 2 A8 E o] &3t 33 g4+ 7éa+°ﬂ g %
Fo 2 24 Aolo| A3t o)t 9 wpobgt

& Y& i, Fig 701 A 1719) 4 & x}ga 7HA

732319 gake 2 By 3 & dAbo| ),

Aal ZAA G| M 7|8 A GAH-E Fig. 6914 3
37} Be C A Y 25 N10°~20°E W&o, o] ¢F
30m AEZ FY 2AAEH YA FFLE Yg
Yo CA 9L BRI Y RY Z8td o A2l 7H7hE A
Hog B3y Fol A WS T L BPon, vyl
HuldA7F M2 EATS Qe B2 e

03-6Z FN A F3lthE= 3000hm-m ©|3}2] A7 H| A
& 724 2t 0 AZAA A S 20m7HA oF 10me) Z0.8
60°~70°9] AALE BolH, AR 20~40mo) A < 35m2
Zog 4*&«1 S Holn, A% 40m o|3lol| A o
10me] F& 23 A9 202 AAANFF GHE7A
AZH AIZL AE 105.0~125.0m 7303 @450
AE Ggoltt. 3-75FNA Bul& HFA T
gol g d A4 E wel A FAA A YE
W gaoz 33t 77l 300chm-m ©] 82| A7)
WA g B o] YL RN FL L
AW FRZ WA Zo| Frhshe AFe BAoH,
NFA TS v $- A F ALE e

N AR} A7v A F4S vasted BH, 03-6
3Z9 FadE AF AIZdAH AFF A=
96.8~150.0m T3]t} o] kel A 2] B3leh = A ol
£ e} B AA 2ok vhE g G B E
#3359 E47) bE2A veYr] B 73
BY Y7t gE2A Jehd e g FHHY 128

AF Az M ANE Fstt] 7o A7HAT 4
& AFEF AL 105.0~125.0m F3tel oF 1,0000hm-m
olate]l g, AFEF AE 125.0~1500m T3t
10,000chm-m ©]49 #& HIFYH AFF A=
60.0~65.0m B2 AF ARolA HulghA 2 F4lg]
QAT T 2o w)$ ¥ ArjuAE e BAT
o|g g ol frE AlF AF A F3o) P LAFHA
AkA T A FHo] I F9 9] B3zt EAs)
) Eoll AFZ7HA W A7|u A Gde] Vet A
o2 2% £t} 03-7 37 BE A F A5
M ANEZ AT 568~780m o2 B4 FANMA F
9z FA=d a3y F3hg FeA 3000hm-m
ol3te) A7InAT & YEhd ojfr& 75.0~80.0m F
2ol s, F3idg 2 xﬂlu}EMEJ} TR AE

22 ol g3t 2

o

o]
79 - §92

dof FRrolnl, A7 F4
ot} ol BEHT Y= AL

rhu

S 5o AR 40T 4y
%4%o@ww1vﬂmwéwa-
Qo) 59 AATEE %

AT AdoA FAHE Fd= N10°~20°E9] %
e 72ty AEHRE 9 80m AE71A] 30me o2
240m O‘j }-5]91001 10:176]-1\40 Ek] H)—tﬂ:oi ‘Q‘Q_’
Hedd: U 3 72 22 g dAAEA A
HA e Ao Aodt B34 g FAPEE o8
3 A ZAA G A A7 u A AL F3j 9
uek gl Zo| 39 2ARAEH YA e AL E Uehit
ot B3] o) A& AukA 02 B Fig 7(b)oll A sh
2HE #UF 37} N10°~20°EY] B3E 2=
F) 2wt B2, Fig 7)ol A E H222 9%
AR FHHT & A7 A G A 9 #3t = Guo
etal.(1999)7F A7 A FAA AN G A7 A F gt ¥
23t B 300ohm-m ©|3}e] A7 A FOo g o}

et Ao FetHT,
AnE s

334 A FAHKORES), 2003, AW ZALR A (T
% FEAT).

2o A8E, $59, 2004 AFEAE T 34
A7 A G4, hFA 588 A, 14, 21-28.

-

oy
l‘u" rO o of = & o of M A e ofy Ip ok

o

g, 09y, 1989, ZF T3l 4ol
T, S AL F 83 11,26, 249-263.

A o)A, A, oldT, 3, 199,
&

~

l‘.& o

b et o
2
l:)p

B2, A7 A, VLF AAZAEE o] &3
Vol E B34EA A, 383 A, 30,
2-107.
Sz A5, 4907, 2004, AR FA FFsiylof of
A7) EA B BEBA} 7, 217-224
s Z—:l 1998, w4 %@Mxﬂoﬂ U A7 g AAGA

884, 1,110-115.

Constable, S. C, Parker, R. L., and Constable, C. G.,
1987, Occam’s inversion : A practical logarithm for
generating smooth models from electromagnetic



3244 7AW o] §9 AR FX F3 g4 27

sounding data, Geophysics, 52, 289-300.

deGroot-Hedlin, C. D. and Constable, C., 1990,
Occam’s inversion to generate smooth, two-dimen-
sional models from magnetotelluric data,
Geophysics, 55, 1613-1624.

Guo, W, Dentith, M. C,, Xu, J., and Ren, F., 1999,
Geophysical expolation for gold in Gansu
Province, China, Exploration Geophysics, 30,
76-82.

Lines, L. R. and Treitel, S., 1984, Tutorial: A review of
least-squares inversion and its application to geo-
physical problems, Geophys. Prosp., 32, 159-186.

Oldenburg, D. W, Li, Y,, and Farquharson, C. G,,
Kowalczyk, P., Aravanis, T., King, A., Zhang, P.,
and Watts, A., 1998, Applications of geophysical
inversions in mineral exploration, The Leading
Edge, 17, 461-465.

Oppliger, G. L., 1984, Three-dimensional terrain cor-
rections for mise-a-la-masse and magnetometric re-
sistivity surveys, Geophysics, 49, 1718-1729.

Petrick, W. R, Sill, W. R, and Ward, S. H,, 1981,
Three-dimensional resistivity inversion using al-
pha center, Geophysics, 46, 1148-1162.

Tikhonov, A. N. and Arsenin, V. Y., 1977, Solutions
to I1l-Posed Problems, John Wiley and Sons Inc.

T o 2004 11¢€ 219
2004 119 23
20054 3¢ 9¢

o> o> n
S
>
e

e
(F=goldx|
514-200 B A
Tel : 042-639-3900
Fax : 042-639-3904

E-mail : jopark@dju.ac.kr

T 8T B3-BFFUB/D3F

ol

Bez
S st $ARA g ok
608-737 F44 G A] F th ¢13% 599-1
Tel : 051-620-6231

E-mail : hejkim@pknu.ac.kr

59

gt AR 3%
305-764 A F A 4T 55 220
Tel : 042-821-6423
Fax : 042-821-6421
E-mail : mysong@cnu.ac.kr

FAE
ke % A} U A} E)
156-706 M &5 A] T2 A5 686-48

Tel : 02-840-5747
Fax : 02-833-0565
Email : yjyou@kores.or.kr



