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Palacomagnetism of the Taedong Supergroup in the Kimpo Area*

In-Soo Kim**, Kyung Duck Min***, Mi Yeong Lee**,
Hee-Cheol Kang** and Hee Young Chun****

ABSTRACT: A total of 111 independently oriented core samples were drilled at 12 sites in the Kimpo area (37.70°N,
126.55°E) of the Taedong Supergroup. The Taedong strata are composed of sandstone, conglomeratic sandstone,
shale and thin coal seams. The age of the strata is known to be Late Triassic-Early Jurassic according to fresh-
water Estherites and plant fossil (Dictyophyllum-Clathropteris flora) contents.

Through AF and thermal demagnetization, an area-mean ChRM direction of D=48.3° 1=40.3° 2s=7.9° k=59.5,
n=7 was obtained. It passed fold and reversal test in the formation-mean level. Fold test was not significant
in the area-mean level. The palacomagnetic north pole calculated from the area-mean lies at 46.3°N, 222.0°E
with dp=5.7, dm=9.5°. This pole position is very similar to those of the South China Block (SCB) in Triassic
times. Palaeolatitude of the Kimpo area in the Taedong times was 23.0°N, again very similar to the palaeolatitude
of the South China Block in the Late Triassic. This low latitude of the study area at the time of deposition
explains the tropical-subtropical nature of fossil contents of the Taedong Supergroup.

Mo E

o

FaolAle) KARERS 2718 2L 3} AH
EYSH: gk, 202 ) el S w}
PREAS (2, 3, BEREA, BER
% EHRIAS (43 S g4 g2l o
3, 1982; A3ld = 1990).
NAE A9je e B
AR EEERAY
5 e R o

A
mlo

Rl
12 fr 42 at

>
T
O

HY
o
[

W& TEs (craton)LHOi] ioL]
Ao A 2AFA}7|ATE et

R ATe e 91 A7)
(M3 KOSEF 91-06-00-02).
# HAdiety 2|48t} (Dept. of Geology, Pusan National
Univ., Pusan 609-735, Korea)
oA sta 2|28kt (Dept. of Geology, Yonsei Univ., Seoul
120-749, Korea)
ek 22 YA L A A TTE (Geological History Research
Group, Korea Institute of Geology, Mining and Materials,
P.O. Box 14, Taedok Science Town, Taejon 305-350, Korea)

AFALo 2

193

A N ErETol e AFATIMEY iRl tet 1
2718 FReT 45 aeked o149 4 Uk P
5 r2FAUY 71%E AFA7 4 (reference palaeo-

magnetic direction)& dohlie dol itk ofgE] X
AT-2 E3le] 72A9L Tl 3w Hio} o
T AUEE ot Ee o= AHd LIustE
oot H 74}
A 48 AR AT2AE
1989), W44 % (1989, 1990)°] itk

7144

r—{a
et R

SEIN

A71EA Y AR5 o) F= &I AA A1 37
70°N, 12655°ES 41028 72V 5 BEpEsRe] HET
& Zste 5 445 Ak Aol (Fig D).
ZAEFA T 7|9kl A Eejo}r|e] QA 37tuiv}
ool ejste] Eeineda glo 8] A9 Hidell M=
of 7]uketat ¢ 9 tf A EAFSo] HigeE HEsa
stk #4198 @aiie 3

g7kokell ste] =]

¥
27T
=2
=

E

o 93
(Thomas and Park, 1976;

2
g

oloj
o
ol oIt}



194 A5 A - ol -

g
§

4

7

O

N\

126°35’E

Kimpo
Formation

=

D

NE

XOF
/.3(' G

-
- H

® sample
sites

2km

[ ———]

Fig.1. Geologic and sampling site map of study area (after Thomas and Park, 1976; Chun et al,, 1988).
A; syenite, B; granite, C; Munjusan Formation, D; Tongjin Formation, E; granitic goeiss, F; antiform, G; synform, H; fault,

and @D; Tongjin,
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Table 1. Sample sites and sample designations.

Formation Site Sample No.
name of samples
Wonnam WMS 8
Wolgot IMW 7
Yaksan service area YRS 13
Munjusan East of Mt. Munsu MEC 11
Fm.  Taemyong/Kojin TKC 9
Kangwha Is. JMK 4
West of Mt. Munsu JSS 8
Gotgogye GKS 14
Orijong OAR 11
Tongjin  Orijong JTO 9
Fm.  Sokjong old mine SIS 8
Koyang KYR 9
12 sites 111 samples
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Fig.2. (A) Thermal demagnetization of OAR10A specimen (Tongjin Formation). After 500°C heating a single remanent
component is isolated. Black (white) dots represent declination (inclination) vector before bedding correction. Tempera-
ture in °C. (B) Site mean ChRM direction for OAR site (Tongjin Formation) after 500°C treatment. Equal-area lower
hemispherical projection. Black (white) dots; positive (negative) inclinations and Left (right); before (after) bedding corre-

ction.
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Fig.3. (A) AF (JTO7) and thermal (JTO9A) demagnetlzatxon results (Tongjin Formatlon) Both methods are effective
for isolating a single remanent component. AF field intensity in mT, Temperature in °C. (B) Site mean ChRM direction
for JTO site (Tongjin Formation) after AF or thermal treatment. For explanation of convensions see Fig. 2.
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fig.4. (A) Thermal demagnetization of WMS7B specimen (Munjusan Formation). Note the stable single component
of NRM. (B) Site mean ChRM direction for WMS site (Munjusan Formation) after 300°C treatment. For explanation

of convensions see Fig.2.
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Fig.5. (A) Thermal demagnetization of IMW3B specimen (Munjusan Formation). (B) Specimen JMW4 from the Munju-
san Formation contains an antipodal reversed remanent component. For explanation of convensions see Fig. 2.
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Fig.6. (A) Thermal demagnetization of YRS6A specimen (Munjusan Formation). All the pilot specimens showed only
one single component as this example. (B) Site mean ChRM direction for YRS site (Munjusan formation) after 500°C
treatment. This shallow mean inclination might be due to the initial northeastward dip of the sampled strata. For expla-

nation of convensions see Fig.2.
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Fig.7. (A) AF demagnetization of MEC2B specimen (Munjusan Formation). (B) Site mean direction after PCA analysis.
Note the antipodal reversed remanent components. For explanation of convensions see Fig.2.
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Fig.8. Some specimens from the MEC site (Munjusan Formation) contain antipodal normal and reversed components.
This MEC4B and MEC8A specimens show good examples of this fact describing a converging remagnetization circles.

Both after bedding corection.
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Fig.9. AF demagnetization of TKC3 specimen (Munjusan
Formation) revealed a reversed remanent direction which
is consistent with the negative ChRM direction of other
sites. Vector plot before bedding correction. Stereoplot af-
ter bedding correction.
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Fig. 10. AF demagnetization of TKC10 specimen (Munju-
san Formation) revealed a normal remanent direction
which is consistent with the positive ChRM direction of
other sites. Vector plot before bedding correction. Stereo-
plot after bedding correction.
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Table 2. Summary of the study results.

before bedding correction

after bedding correction fold test

n D(°) 1) s () k D (® 1) s k (McElhinny, 1964)
Munjusan Fm.* 5 45.1 43.0 19.1 17.0 4.6 36.6 6.2 154.2 99% positive
palaeolatitude: 20.4°N
palacomagnetic pole position: 47.8°N, 227.9°E,
dp=4.2°, dm=72°
Tongjin Fm.** 14 328 410 1.7 275 60.5 480 8.1 248 not significant
palaeolatitude: 29.1°N
palacomagnetic pole position: 39.6°N, 207.5°E,
dp=17.0°, dm=106°
Kimpo area* 7 382 43.0 7.9 377 48.3 40.3 79 59.5 not significant

palaeolatitude: 23.0°N
palacomagnetic pole position: 46.3°N, 222.0°E
dp=5.7°, dm=95°

*

; site-mean, **; sample-mean (2 sites), n; number of sites or samples, D (I); declination (inclination) of the site-mean

ChRM direction, o and k; statistical parameters associated with the site-mean (Fisher, 1953), dp; error in the colatitude,
and dm; error in a direction perpendicular to the meridian (Irving, 1964; Merrill and McElhinny, 1983).
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Fig.11. Upper: Mean ChRM d1rect10n of the Tongjin Fo-
rmation. Note the existence of reversed direction. Fold
test was not significant. Middle: Mean ChRM direction
of Munjusan Formation. It passed fold test with 99% sig-
nificance level. Lower: Mean ChRM direction of the
Taedong Supergroup in the study area (Kimpo area).
Fold test was not significant. Left (right); before (after)

bedding correction. Black (white) mark; positive (nega-
tive) inclination.
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Fig.12. Palacomagnetic pole position and 95% cone of
confidence of the Taedong Supergroup in the study area.
Longitude in °E.

Tohe A wegME F43F T4 2 (0AR,
JTO)Y =F3dE3 +F45 oAl 7 (WMS, MW,

MEC, TKC, IMK)9] ®=5F3FE5& N3 2 sfoiM Fi-
sher A A e] sz who] Qlaleh 1A A=
JFChRM &L (Table 2, Fig 113744 ¥4 ¥ D=
48.3°1=40.3° aps=7.9° k,=59.5, n=7°]c}. &I 7] 4 ky/k, =
158241 A Z2AA BA Zof ubkEa]o] v} FAIE V=
st BASH A A fold teste] A= EgAA o)k
AZ7AA B4 39 JFChRMO2HE AA4® HHR
B Jeie) A= 46.3°N, 222.0°Ee) . (Fig. 12), Hig
B 23.0°Nojch

dd 5 4%5& TR AEAEES] ChRMuHEE
o 23E AdgFe ChRMEES Astd AEA4}
HAANE D=36.7° [=454° 0,s=6.2° k;=13.1, n=43
oW 27 Al BEAFl D=489° 1=411° an=56°
ky=16.20] ek AFAARAY A5 WA e
vlaEe] nd ko/k;=12424 AARAZY FAE7} A

ot BAEEA A fold teste] vl EgAH
ojeh. A& BA $9 JFChRMO.ZHE AAlg
fEE e 236°0]ch

ZAEA Y

|

ik

Aol s FFU5) AR (SCB) Hobbih
5 (NCB)S) ofe] o23ele) 24754 72550



204 el - v

Table 3. Palaeomagnetic pole data from the South and
North China Blocks.

The South China Block (SCB)

age palacopole  Ags palaeola- reference
titude
2 715°N 201.1°E 5.8° 21.1°N  Lin and Fuller, 1990
650 1862 15 Enkin et al, 1992

I 694 1924 74
Tr3 639 1984 33 200
Tr2-3 451 1944 168
Tr2 546 2097 57 112
Trl 457 2177 45
P2-Trl 484 2197 46 26

Enkin et al., 1992
Lin and Fuller, 1990
Enkin et al, 1992
Lin and Fuller, 1990
Enkin et al, 1992
Lin and Fuller, 1990

The North China Block (NCB)
age palacopole  Ags palaeola-
titude

12 81.0°N 2380°E  89° 34.8°N
758 2174 10

n 824 2860 6.2

Tr2-3  60.2 96 116

Tr2 489 221 123 268

Trl 534 3584 89

P2-Tr1 386 9.0 50 130

reference

Lin and Fuller, 1990
Enkin et al, 1992
Enkin et al, 1992
Enkin et al, 1992
Lin and Fuller, 1990
Enkin et al,, 1992
Lin and Fuller, 1990

P; Permian, Tr; Triassic, J; Jurassic, 1; Early, 2; Middle,
3; Late and A95; the radius of 95% error circle about
the mean palaeopole.
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Fig.13. Early Triassic to Middle Jurassic palacomagnetic
pole positions from South and North China Blocks (Ta-
ble 3) and Kimpo area (Table 2). Longitude in °E. Open
diamond (0); North China Block, inverted open triangle
(V); South China Block, and solid circle (®); Kimpo area.
D; 12 (Middle Jurassic) pole of Enkin et al. (1992) and
©@; J2 (Middle Jurassic) pole of Lin and Fuller (1990).
For explanation of other abbreviations see Table 3.
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