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Electrical Resistivity - Measurements for the Detection
of Fracture Zones in the Woraksan Granitic - Bodies
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Electrical resistivity methods of dipole - dipole array profiling and Schlumberger array sounding were
tested on a segment of the Woraksan granitic batholith for the research into the imaging of irregular
attitudes of fracture zones in the crystalline rock in terms of processing and interpretation schemes. By
the dipole - dipole array method, inhomogeneities such as small scale of fracture zones were properly
delineated down at some depth even within hard rock environment. Fracture zones were interpreted to
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be at the boundaries between the high amplitude zone and very low amplitude zone in the resistivity
plot and they were also successfully outlined in two - dimensional layer and pseudo - three - dimensional
volurme constructed by the incorporation of vertical sounding data. The swrface location of the fracture
zones was coirelated by the zero - crossing point in the VLF(very low frequency) electromagnetic data.
Pseudo - three - dimensional attitudes of fracture zones were efficiently illuminated by optimum
projection angle. The mean of bulk resistivity for the Woraksan granite and the near fracture zones is
estimated to be approximately of 4000 okhm—m, which is much higher than the value of 700
ohm—m for the Hwachunri limesilicate environment. This difference is due to both the rock type, ie.,
biotite granite vs limesilicate, and the occurrence of secondary openings of fold and fault associated
with the intrusion of granite. In this study statistical analyses on the resistivity color plot were
performed in terms of three representative statistical moments, ie., standard deviation, skewness, and
kurtosis. The fracture zones in the standard deviation plot were characterized by the higher value,
compared to the value of homogeneous portion. The upper boundary of the high resistivity zone was
also successfully delineated in the skewness and kurtosis plots.

M = 3 5o} AANA Lok BaliAE B2 A
g AETx Aoz AY veie nREs
AAEE, ANAZFEATE gHd dA]ofd (high resolution) ©AlE} & 4 gle=d o7 A4
a7 2 Aol Mg Fostn $4FQ AL A d, shvch ddeEads =T 9 2EEn
Feuhlie] gey F9 ETAde) EXHs) g A4 R A7) EAMY EAHA dFHoE &
v 34058 AE ATEeEAHes HEE 7 H32 YthMair and Green, 1981, Almen and
BFéle Agelry. ol dkgez 3ok # Zeliman, 1991 Backblom, 1991). @wt#H oz w4
AT NEe gAY F2H ARAL R T kAP oA w5k FEW (single fracture)® Al
AELo2A, o] ZRES UFNZI7] AXE 3 -T2 BalF A BARS gAEEs)d @
AgAel 2o AP AN ks HYG =2 A7 Loy e g 21" A FA4 o
A Busiy o FHe vF gHde 5, HX, A9 S (fracture zone)t AFTFHLT A
SEARES T A A dd 3 guE & o 2 s wE) dAe
AEE £E35 #Hokdti(Brown and Soonawala, (crystalline rock)e] 223dl7] 4% 24 7172
1989, B394, 1997). (subvertical) E9E5HL olA% o] IUHANE
WEHY AREHRAE A8 B9 AAVIE o=z H457) o w@Ho] Ivk(Telford et al,
9 AT AFFL: % AepFAd BA AF S 1990).
s ARG 27 @F, dE, GHdHF T A7|FAE Aske Ar]AHA EAHY Aol o
9] &=|(detection) ¥} T3 (resolution)e| o] 2:o] o] &8 wee XA A A sFRE G
e oAz, exdsEdy, AZIEAN AR AsyE e w g gudtn @ W, A7)y
A}, F-AggAEe] ek o] FolA A7FAMG AYYP L AEAE5H g 235 S
gAY gARE XE 95 2 s 4 Abel ulsh EHolx|u} WAk kel F HEE=
ZAEA 73 A&sta AAHo= o]84F T 3l Fdol siok FAde] dig A7 APELE F=
= QEAd XNE BAPA WHelE F 5 o g2Audye Agded AFAA AN Ty
(Ross et al, 1990; Kim et al, 19%4; 593 & e #He 2 HAGEH AL 2 Eeal 2
A8, 1996 94 199). A4HNE FHe2 ANES & (o173
S uEAlE S ehibge] ded W ® 4 B, 1994; HPFSS 1995 o)4dTe], 1995). o] &

114



YoritadgAe GAdnEe A A7 AYFAL

TolMe @Y FAUGEZ NG gl FAle
&S Hote7] st BdGe 2 AdE o
F1 e AR dAE ddes st Wow
Aol s o WE HEde PEEET 9t
Aol AAH FEel A9 e ANYE 1
dto] ARk ee] FAFE AABAEE 73
st 2 g A7IBAAR S vlaste] Byt

AR AvAgde e & A 4w
A2E GHEE 4T 9 o Fol gerz
AHH Aol oJ GARE 235 FAo)
2 AR AXed 2¥e, adn FAZ
WMehg Fol sio o FHA BE F4E A
AdA zganzt stAth = FARARRE
Ao $44 13448 FAHeR HHd 7
#H7t a2 VAR o FAPAL ARE M2 W
SAAA 2349 F(layen), 3AEHL YAEE
At BSAFALRLE S} - v W

e AFGeE 5AHT dRisAgAS
thE]- EA3] st BYRA Y AAFZA AA
& S NFYFAEF 8730 NE v AFH;
€ Amagth Zeh vAY duEeA st
FAERE Loliy, ArAMHY FiEE 1FH
ATHES AAshsH 2L Fi ¥ A,
AuAgd 2 2 ZAVY AHA B4 (buk
properties) HHE& A WA G4 FARH
& AEsgn £ o A7 FHo] e
ol e A nEs BHAARY ABATY
A folXE AFuatae] G4 ZHANY 1A
Fuie AuAge AAW F4E HAZERY
AN Ptz st

o F X o

Yot gefiel ML F2 2AA HIYEF
o HBFAE o] F FAFLE WE= AT
el MReE) Hdd 2 oeg AP AHH
T wotyle] &% At FEG olFel B
g BAAEY EZLEIFYER TAHH gt
53 ZLRAFAL B EALAWARN TaEE
ghute) 2 Ag o|FE UH2X YpiEteA
(28 1o 2 FFE olg® o e FEAY

o] AABALA, LSRG ASL HES B

113

ETALE &Elw FeElr)e] dirsztekAe u)e
of v|ad HE7R BYE Re= dHFHTE (U7
2+e], 1986; Lee et al, 1994)

100km

Fig. 1. Distrbution of granite rocks in south
Korea. Woraksan  granite (W) s
represented by the arrow. Dot, cross,
and solld patterns represent Archean -
Proterozoic, Jurassic, and Cretaceous
granitic mass respectively, (After Lee, |.,
1994
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Fig. 2. Computerized shaded rellef image for

the study area. The Samunti

and

Hwachunri are represented by the right
arrow and the left arrow respectively,

Hoz HAHJeH o Fof AAsPde] Bl
e wgdadeg 1 JoE HYHIAHEITAAR
FAAEE, 1967 FIANAE EAZEEF, 19%7
Reedman et al, 1973). o] dA7elMe dohibdz
ohA|#gt ofuEl FMFH o2 ok 5 km Eoiz A3
TAEG R o] R0 FHFol i FAE
yate] gergAgAte] &4 dulE Hetdtn
Z st

XtEE- A2 -6l

of AQAA ALEE FAMHEAYE L A=A
A7 A G Y AE A7 AF FAHARY
ojm ARTE AEIHHE HAstd IAFH
(VLF) HAGARE 71 #3800k AR g4
7171 AZNNAIFAE ASfM 249 Atlas
CopcoAl?] ABEM TERRAMETER SAS 300C %
BOOSTERE, SA4F% HAAgAME & A}

2km

&z & M RAHGY

Fig. 3. Location and geology of study area of the Samunri Woraksan granife and the Hwachunri

limesilicate.
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Fig. 4. Survey“lines for the Woraksan granite
at the Samurnri areq. The lines LINE 2
and LINE 2_A exactly overlie each
other,
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Fig. 5. Reslstivity data for the LINE 1 (Unit:
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ection, (b) thecretical data pseudose-
ction, and (c) resistivity structure.
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Fig. 13. Standard  deviation plofs for  the
Sarmunri lines; (@) LUNE 1, (b) LINE 2, 0 2.6

(c) UNE 3, and (d) UNE 4. These plofs
are well corelated to the resistivity — Fig. 14, Standard  deviation plot  for  the

structures  (Figs. 5¢. 6a. 7ab). Each Hwachunri lines; (@) LINE 1, (b) LINE 2,
resistivity structure was gridded into 25 and () LNE 3. The plofs are well
x 10 cells on which statistical anaysis correlated 1o the resistivity sfructures
was perforrned. (Flg 12b).
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Fig. 15. Contour map of (a) skewness and ()
kurtosis for the LINE 1 of Samunni area.

Table 1. Stafistical analysis on the Woraksan
granite and Hwachunri  limesilicate.
(Unit : ohm—m). The wvalues of
skewness and kurtosis are calculated
by the color image ranging from O

to 15.
¥F | vd | _
A a N Ax
wea | 72T a4y |3
A300 | 235 | 05 | -14
o Line 1| 050 | 1326 |-01 | -17
2283 01 | -1

Feeaad o, |0 [1ms 03 |17
M€ 4825 | 1524 | -04 | -12
Lo | 4148|1605 | 01 |-12
e lsoz1 | 1048 | 03 | -08
TR
M€ 1 ogas 2160 | 07 | -10

H@ | 4282 | 1800
Leq | 9B | M6 |02 |15
EEEN et | 561 | 336 | 07 | -02
anaage| 710 | 477 | 07 | -l1
bine 24 0o | asa | 06 | -10
Log | 89 |46 | 06 |06
ne 47 | 317 | 04 | -04

HF | 674 | 407
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