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Palacomagnetism of Cretaceous Rocks in the iJisfmg Area,
Kyongsang Basin, Korea

In-Soo Kim*, Hyun Koo Lee**, Hyesu Yun** and Hee-Cheol Kang*

ABSTRACT: The Cretaceous Kyongsang Basin is known to be composed of several tectonic blocks (or subbasins)
with each distinct stratigraphic succession. The study area represents a major part of one of these blocks, i. e.
the Uisong block. The area is charaterized by a suite of WNW-trending sinistral strike-slip faults as well as a
number of ring faults.

A total of 292 independently oriented core samples were drilled from 23 sites, covering virtually all the formations
of the Cretaceous Kyongsang Supergroup. Alternating field and thermal demagnetization experiments were conduc-
ted to reveal the primary magnetization. Due to the homoclinal nature of the strata in the area, it was not possible
to make use of the conventional fold test. It is, however, believed that the primary remanent components have
been obtained from the majority of the formations, considering the similarity of the palaecomagnetic pole positions
with those of contemporary strata of other blocks and the existence of antiparallel reversed remanence.

It was found neither any significant difference in magnetic declination on each side of the strike-slip faults
nor systematic change of magnetic declination with distance from the fault-line. This does not support such a
block rotation hypothesis associated with the strike-slip faulting in the area as alleged by some authors.

The samples from the outcrops on or near the faultlines were severely overprinted by the recent magnetic
fields regardless of age and lithology. Epithermal Au-Ag-Cu-Pb-Zn mineralizations are known along some fault
lines in the area. It is interpreted that these two facts are closely related with fluid circulations along the fracture
zones caused by fault activities.

In regard to the age of the strata as deduced from the magnetostratigraphic consideration, the Chomgok forma-
tion and the lower strata should be older than Barremian or 124 Ma. The age of volcanics of the Yuch’on Group
sampled in this study should be younger than Campanian or 83 Ma.
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Fig.1. Geologic and sample site map of the study area. 1; alluvium, 2; Bulguksa Intrusive Group, 3; Yuch’on Volcanic
Group, 4; Shinyangdong Fm., 5; Chunsan Fm., 6; Sagok Fm., 7; Chomgok Fm, 8; Hup’yongdong Fm., 9; Iichik
Fm., 10; Jinju Fm., 11; Hasandong Fm., 12; faults (K; Kumch’on fault, G; Kaum fault, U; Ubo fault, and S; Shillyong
fault), and 13; palacomagnetic sample sites.
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Table 1. Sampled stratigraphic units and sites for the study.
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Stratigraphic unit Site No. of Lithology Geographic coord.
name samples lat.(°N) lon.(°N)
Bulguksa Intrusive AU 10 granodiorite 36.24 12879
Group AV 12 granodiorite 36.20 128.87
AW 6 granodiorite 36.24 128.90
Yuch’on Group AJ 11 acidic tuff 36.26 128.73
AK 13 acidic tuff 36.26 128.72
AC 9 acidic tuff 36.09 128.80
AH 7-12 6 andesitic dyke 36.23 128.75
Hayang Group
Chnsan Fm. AE 13 red shale 36.24 128.75
Sagok Fm. AE 13 red shale 36.24 128.75
AG 11 red shale 36.23 12875
AH 16 6 gray shale 36.23 128.74
AA 11 red shale 36.05 128.79
AB 11 red shale 36.05 128.80
Al 36-56 22 red/black shale 36.32 128.73
Chomgok Fm Al 1-35 36 black shale 36.32 128.74
AD 14 black shale 36.32 128.73
Hup’yongdong Fm. AR" 12 red shale 36.22 128.68
AT? 10 red shale 36.18 128.69
Ilchik Fm. AS 12 buff sandstone 36.19 128.67
AL 7 red sandy shale 36.24 128.65
AM 8 buff sandstone 36.24 128.65
AQ 9 gray green sandstone 36.19 128.66
Shindong Group
Jinju Fm, AN 10 buff sandstone 36.25 128.62
AO 7 buff sandstone 36.23 128.61
Hasandong Fm. AP 13 arkose sandstone 36.19 128.57
Total 23 sites 292 samples
Fm.; Formation, ”; Kugyedong Member, and ?; Kumidong Member
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Fig.2. Typical AF demagnetization diagrams (vector diag-
rams) of sandstone samples. A; Hasandong Formation.
B, C, and D; Iichik Formation. Solid(open) symbols onto
the horizontal (vertical) plane. One scale; 3X10~* mAm !
in A and 3X107°mAm™~" in B-D. All the vector diagrams
in this paper are drawn in in-situ coordinates.
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Fig.3. Typical demagnetization diagrams of black shale

samples. A; AF demagnetization of Chomgok Formation.
B and C; AF demagnetization of Sagok Formation. D;
Thermal demagnetization of Sagok Formation. Solid
(open) symbols onto the horizontal (vertical) plane. All
vector diagrams are drawn in in-situ coordinates. One
scale; 3X10™*mAm™" in A-D. The equal-area stereogram
(Schmidt net) is drawn in stratigraphic coordinates and
the solid (open) symbols represent downward (upward)
inclination.
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Fig.4. Typical thermal demagnetization diagrams of red
shale samples. A; Hup’yongdong Formation. B; Sagok
Formation. C; Chunsan Formation. D; Ilchik Formation.
All vector diagrams are drawn in in-situ coordinates. So-
lid (open) symbols onto the horizontal (vertical) plane.
One scale; 3X10*mAm ™" in C and 3X10"*mAm™~"! in
others.
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Fig. 5. Typical demagnetization examples of acidic tuff samples from the Yuch’on Volcanic Group. Thermal demagnetiza-
tion was more effective for the samples from AC site, while AF demagnetization was more effective for the samples
from AJ and AK sites. In the latter cases a single remanent component can not be isolated, and the trace of remanent
vectors during stepwise AF demagnetization discribes a great circle. All the vector diagrams are drawn in in-situ coordina-
tes. Solid (open) symbols are onto the horizontal (vertical) plane. One scale; 3X10~*mAm ™' in A and 3X10~*mAm "'
in B. The lower left (lower right) equal-area stereogram is drawn in in-situ (stratigraphic) coordinates. The solid (open)
symbols represent downward (upward) inclination.
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Fig.6. Typical AF demagnetization diagrams of igneous
rocks. A and B; Andesitic dyke samples from the Yuch’
on Volcanic Group. C and D; Granodiorite samples from
the Bulguksa Intrusive Group. Note that the specimen
AU4 in C is revesely magnetized and that the trace of
the remanent vectors does not exactly pass the origin of
the demagnetization diagram. All vector diagrams are
drawn in in-situ coordinates. Solid (open) symbols onto
the horizontal (vertical) plane. One scale; 3X10™*mAm™!
in A and B, 3X10>*mAm~"' in C and D.
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Fig. 7. Best-fitting specimen remagnetization circles of the
Jinju Formation in the upper hemispherical equal-area
projection. They are intersecting each other in the upper
southwest quadrant, representing existence of a reversed
remanent component.
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Fig. 8. Palacomagnetic pole positions calculated from the
formation means of this study (Table 3), plotted on the
nothern hemishere (equal-area projection). HA; Hasan-
dong Fm., JI; Jinju Fm., IL; Iichik Fm., HU-L; Lower
Hup’yongdong Fm. (Kumidong Member), HU-U; Upper
Hup’yongdong Fm. (Kugyedong Member), CG; Cho
mgok Fm., SA; Sagok Fm., CH; Chunsan Fm., YU-L;
Lower Yuch’on Gr., YU-U; Upper Yuch’on Gr., and BU;
Bulguksa Intrusive Gr. The numbered pole positions are
from other (Miryang) Block. 1; Taegu-Andong area (Lee
et al,, 1987), 2; Taegu area (Kim and Jeong, 1986), and
3; Jinju area (Kim et al, in press).
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in-situ
Fig.9. NRM directions of the specimens from the fault
line sites. The left (right) equal-area stereogram is drawn
in in-situ (stratigraphic) coordinates. AV site has no tilt
data. The solid (open) symbols represent downward (up-
ward) inclination. For the sake of clarity, only a partial
group of the specimens are plotted. Despite the variety
of litholoy and age (AL black sale Chomgok Fm., AA;
red shale Sagok Fm., and AV; the younger granodioritic
Bulguksa Intrusive Group), all the in-situ remanent dire-
ctions are practically identical and are parallel with that
of the present geomagnetic field. Note the case of the

negative fold test by comparing the in-situ and stratigra-
phic directions of all sites together.
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Fig. 10. Demagnetization of fault line specimens revealed only the recent field component. A; AF demagnetization of
a granodiorite specimen from AV site. B and C; Thermal demagnetization of red shale specimen from AB and Al
site, respectively. Note that the remanent magnetization of AV site is totally replaced by the recent field remanence,
while AB and Al sites preserve some of the original reverse magnetization. All vector diagrams are drawn in in-situ
coordinates. One scale; 3X10"*mAm™" in A and 3X10"*mAm~' in B and C. The left (right) equal-area stereogram
in C is drawn in in=situ (stratigraphic) coordinates. The solid (open) symbols represent downward (upward) inclination.
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Fig. 11. Thermal demagnetization of apparently rotated AU site. All vector diagrams are drawn in in-situ coordinates.
One scale in all vector diagrams is 3X10™*mAm~", The left (right) equal-area stereogram is drawn in in-situ (stratigra-
phic) coordinates. The solid (open) symbols represent downward (upward) inclination. The stable-end-point directions
in the southwest quadrant are just the same (or antiparallel) directions as observed commonly in the unrotated sites.
This fact denies any rotational motion of the AU site.
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Fig.12. Stratigraphic correlation of sedimentary strata in
the study area (Uisong Block) with those in the Jinju
area (Miryang Block). Plot convention is the same as
in Fig.8. Solid symbols with normal letters represent
Uisong poles (IL; Ilichik Fm., CG; Ch mgok Fm., and
and SA; Sagok Fm.) and open symbols with italics repre-
sent Jinju poles (Cy; Chilgok Fm. and Hy; Haman Fm.).
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Fig.13. Magnetostratigraphic correlation with the world-
wide standard geomagnetic polarity time scale of Harland
et al.(1990). Black; normal polarity and white; reverse po-
larity.
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