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Abstract: The MT data at the Okchon Belt show peculiar phase responses exceeding 90°. A reasonable explanation is that
those responses are due to an electrical anisotropy structure which is composed of a narrow anisotropic block and an
anisotropic layer. Considering the dominant anisotropic strikes of the block (NE-trend) and the layer (NW-trend) inferred from
the MT data, if existing, the electrical anisotropy in the Okchon Belt was probably produced by the deformations in the pre-
Jurassic period, since the NE-trending shearing or thrusting should create alternating bands of metamorphic rocks and fractures
with NE-rending. Correlation of the structural strike of 2-D block with the latest EW-trending deformation events
demonstrates that the geometrical structure of the anisotropic block was formed by the latest Daebo and Bulgugsa orogeny.
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Fig. 1. (a) Simplified geologic map of the Korean Peninsula including the location of study area. (b) A detailed geologic map
of the Okchon Belt from Chough and Bahk (1992). The triangles show the locations of MT sites.
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Fig. 2. Examples of apparent resistivity and phase curves: (a) sites 101, 102, and 103, (b) sites 113, 114, and 115, (c) sites 125,

126, and 127, (d) sites 133, 134, and 136. X denotes the north.
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Fig. 3. Apparent resistivities and phases at sites on the Okchon Belt.
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Fig. 5. Conceptual representation of anisotropy. (a) For sim-
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Site
X(=N) ® ——— Y(=§)
1km 3000 ohm-m
40km ] 60kgn 10000 ochm-m

3000 ohm-m

Fig. 6. An anisotropic resistivity model as the basis of this
study. The gray color indicate the region of anisotropic
medium. X denotes the north.

Fe opd FEE 7L Qi)

HIGAHRA 9ol L}EM— 270 A4 Y3
of oA 71 ol el sl Aske e
o. Fig. 72 o4 1&01 el et e

YX 78 AR HAge] welE HojEt o A3
0u°] —30°9F -60° AtelolA, ap= 40°9F 70° Afo]o]
Aol 48] 3 ARES oyl 0] 40°9)
70° APOJOlA, s —30°9} —60° AlololNE 7o A
IF veidth ZR7] mAgre o Faso]
u=-50°, =50" EE 0;=50°, 0p=-50° oA
Haghe et Fig 82 o,=—40", 0,=50"d 1)

P IREE B K20 Lelks 23

thel Z71H ol 7= 233

(a) RHO YX (b) PHASE YX

@ 45 @
e g
o

& o
& g @
3 z
=

- -
B s 3

90

45 [ 45
a2 {degree}

-45 0 45
a2 (degree)

Fig. 7. Variations in apparent resistivity (a) and phase (b) at
the frequency of 0.01 Hz for the varying anisotropic strikes
oy and on.

o,
L o
= oXx
ﬁ‘lmﬁ

fo,
?1?".,
ML o2
o, &
m}ii
o
N>
=5
29

_?\_,N
S
— o
111_1 'l
Eoan
ol
oo
¥ o
o o

%OW-E Fuee 9F

Pt 5 0
ofol1dg] mf 43 WLk F, 1 Hz o14lA
= = oelolage] Xy Ave] XxAwRRY 34

& W, 1 Hz o8Nl F Tololanlel XX 4%

bl T
of FRAOR XY 4¥E T AT Holw
Swift e 224 2] FIR] X W] 27T
ok oleish o Fgt 249 o] 2L WY
3 Y Swift FEF} Frfo|a;e] B TH}
W S ARRFE 47 TS IR 5 A
Aolt}y, =, Fig. 49| Swift T3} = tolopa@ o

T3 23 TEe Fo] 47t of
¢ B W BAgos 449 4 3

NNeABE 298¢ wet dus) ¥
A8}, 94, Swit F8E Fig. 99l =A%t 90°
| e AR E5He g
o 2oI4 vehdh YX 4% 2i7] WA4ge 2
5 WielA wilg- stow] 23 Boh o] A 249
FHaglol vepdth. 23 BelM A= Aw
AT YA XY, YX AEo] Hulgo] e
2 1ol A A FAI.

L
S
O
©
do
ox
rlo
o
X,

_>1:

&

A& MT X209 X8



234 01#7| - olsfr - FHE - ZOD| - 2ME - £RS - OFHE

€ 3

a  4f- g 4

£ E

> >

z 2 Z 2

0 @

[ 1]

E 0 &0 ,,,,,,,,,,,,,,,,,,
(4] (L]

S 2 o 2 4 9 2 o 2 -4

360 ——F— 360

LRRICIOE
S8 BB ®

L
©
e
N
e
o
ik
P 4
N

T270f g 2270
< <180}
& i
90
0
90 3
g
x
©
o
4B L
-20

2 0 -2 -4
LOG FREQUENCY(Hz)

Fig. 8. MT parameters calculated using the trial model (Fig.

dzo] ofgt A71A ool EAIF 7ol =
ok SRR 22k atalA veRpd sRA|te ¥
A & WAHAEEE 7RI e Ho| opojA
LR 2k A AY fAl7E F5-8 ot &
AsAE G ZAog Bt mekd LAY E
ZHA 23 FERE] 77 o] EAlgh: B
42 7Psianh. 23 o4t A9E gxaie] o
A BE9 FAE 20kmZ A3k WEQ] Hole
MT 52 §3=] A9 H29] < wue) u}
E A7 &% 2 A7 o3 ghtze] RoH
Zolx 30.8kmolA 36.1km H9d e AR B
AHI Q7] " q7Me WEY] ZHolE 35km
=2 A3t

23 1269 2RSS BUF AFE Hlmsle, 90°
ol S duuEs9] A wE 54 5%
M & BEAE BdS EE31999 Fig 10
Fig. 69| BHZHE 49 2dg HoFy k.
ARAZY] ol BEL 4 W ol ul§ =&
oA AFE T glom ARuEe] oA F
2 9F 100 A% ol AFE /e vFE A
AEGT ol & o Al ARA 2AY

@D DD
CSRESESSEESEES

LOG FREQUENCY(Hz) 0.

w

x
N
e
3
S
S
@
x
N

6) with o= —40, o= 50.

o] AgeMe BlgeiA] e AR HolxT 3y
Aol 2AYNME 100 o3 EE o ATE
71 mjdo] FF vEpdtt

Fig. 112 Bd¥ Azel A&A459 XY d¥dA
g Hag Zoltt. EXE YIdse 75vE A
H3th. 2d¥ A7t AEAE} s dAzhes
2L oA 90°E 2Fshke A FEle &
Asoh A3 dAFI. o3 vlwE F) ol
£59 228 7E FFE oF N75EoH oA
59 o] FIFL o N4SEAE & + Stk <
Aol EAlske F8 2127
£ SEREe] W 79 AT

oA 23kl B 90° o] o] A&

o
o
of [
B
)
off
o
Jo
2 o% Mz ox

£ 499 A 7= BYS At Frh SN
HEARE 95 WENY & g wde P
Ae 9 Be 2UYe Waw S 2 waNs
sle] WgAel EARY. 22} R Yo
2o sl e S4¢ 2 Teisd Yaay
B o4 Faot 28 P2 7 O AR

= 9
g 22¢ Aok 90° olgel SEIE HEA
S8 #957] TRl Isjeze] HAzEs oy



AZINEF BAL R20| LEfE SHel W7|X oty 72 235

£ SITEA SITEB SITEC SITED
£
£z
° 4
=
E
>
= 2
173
@
g 0
O
1 2 0 2 4 2 0 -2 -4 2 0 2 4 2 0 =2
360 ; 360 e 360 = 360 =
3 R el Lo TS i
5270 f+XY: : 270 C4 XY : 270 ‘+XY? x:xx 2701 TR f
& 180 YK L 180 - LXYXi 180 X
Eogol ] gnl e %
0 0 0
2 0 2 -4
90 « . 90 — 90
D45 | eI o] 45
(=3 : : :
§ 0 ............. N 0 : ? 0 . - . ’
E ! X N . . X i .
tl)-45 . .. 45 |- - ..... .45 'ﬁ vvvvvvv -45
-90 - . 80 - - 90 b - - -90 - -
2 0 2 4 2 0 -2 -4 2 0 2 4 2 0o -2
FREQUENCY(Hz) FREQUENCY(Hz) FREQUENCY(Hz) FREQUENCY(Hz)

A B C D
Yy v ¥

Fig. 9. Apparent resistivity, phase, and strike of four exemplary sites in the trial model (Fig. 5).

e St and Pous, 2003). w}r] 9Pdo] AREHES Hlojux]
s > eoive) P B Al oy BEo| o FHS 7
$ 3.6km 2km 1000 ohm-m . - I -

Hate 710 Bk Fig. 12 SATY ¥ 23
A9l XY 999 37 BEAE RolEy o E 59
23 126904 XY 2 YX $hie] 3A 7be 45

35km | 55km 10000 ohm-m 65 M e AREHE el BThFig. 12(b).
B &4 126904 e ARAZ 2o o]y
% T8 N4SE-N65Eo|tt. o]8ish whils rE
x%oﬂ A -5} X—]E} o]HFA] FoES. ;(]fié}_oﬂ A
SIIGH(Fig. 13). tiFe] ZHolME N20°ESIA
N70°E Afole] Zhe Holw 9lom o= 24 x|a
Tzo| FE FIFER N3O°E-NS0°ES] Hele 7
1000 ohm-m 9] ZAlsh),

Fig. 10. Modified anisotropic model fitting the data of site the W= s o &9 oM F¢S A
126. X denotes N75°E. ;S]S}*‘: 74011—4_ Flg 79] Ul‘:;_l_]%] g.ﬂ}— %ﬁﬂ,% ,—17_1‘251-3
TR oy ] Fgol AY oy o) o
A Fat 7)9) ol AP o) 90° ol 94
HEEG oy g A g s oA

A o

=

¢

0&":

E59] oA Fapudkol JIYA™ 90° o)idel 9
FEATY BIAAY ARRAE Aol thHeise

rlo



236 olF| - 0l5jE - HHF - ZO| - ME - 25 - OFHE

|

"G Measured XY |
ol l-— 2DanisoXY | . .

LOG RESISTVITY(Ohm-m)
N

2 0 -2 -4

LOG FREQUENCY(Hz)
(a)
360 T T
,,,,,,,,,,,,, 1.0 . Measured XY | |
. — 20} aniso XY
270+ - ERERERES e e e
. : :
(- 2 B
=} ; ;
W o480 F - EEEEE ERRERIN
2 : : :
T
o
90
]

2 0 2 4

LOG FREQUENCY(Hz)
(c)

O Measured YX :
o} { = 2DanisoYX }...... R

2 o -2 -4

LOG RESISTIVITY(Ohm-m)
N

LOG FREQUENCY(Hz)
(b)
360 T
O Measured YX o
= 2Daniss¥X | "
270 4 e
5 : :
@
2
w180
2
T
T
90

2 0 2 -4
LOG FREQUENCY(Hz)

(d)

Fig. 11. Comparison between the measured data and calculated data: (a) XY apparent resistivity, (b) YX apparent resistivity, (c)

XY phase, and (d) YX phase. X denotes N75°E.
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Fig. 12. (a) Rotational variation of the XY phase and (b) determination of the rotation angle in which phases do not leave the
quadrant. The dashed lines exhibit an angle interval as the anisotropy direction of upper block. X denotes the north.
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Fig. 13. Anisotropic strike ranges of the upper block
derived from the rotational properties of phase. The back-
ground map shows the topography and geological bound-
aries.
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Fig. 14. 2-D structural strike ranges of the upper block
derived from the rotational properties of phase.
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