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Palacomagnetism of Early Cretaceous Sedimentary Rocks in
Chingyo-Sach’on Area, Southwestern Kyongsang Basin

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

ABSTRACT: A total of 264 independently oriented core samples were collected from 26 sites in the southwestern
part (the Naktong Trough) of the Cretaceous Kyéngsang Basin in south Korea. The sampled formations comprise
the sedimentary Shindong and the Hayang Groups of the Lower Cretaceous age.

Alternating field and thermal demagnetizations were conducted. Characteristic remanent magnetization (ChRM)
was relatively easily isolated in each formation except in the Chinju formation, from which only remagnetization
circles were observed. Even though an extensive use of the fold test was not possible due to the nearly homoclinal
nature of the strata in the area, we believe that the ChRM of each formation is of primary origin based on
the following grounds: The in-sit ChRM direction of each formation is different from the present geomagnetic
field direction. Fisherian precision parameter becomes enhanced through the tilt correction in all formations, closely
to the values required for a positive fold test. Three out of the five studied formations pass the reversal test.

The mean palacomagnetic pole position from the studied area is found to be statistically different from the
contemporary pole from the Chinese block exclusive of the Shandong area. The difference in magnetic declination
suggests a 14.5° (+10.5°) clockwise rotation of the studied area relative to the Chinese block comprising the
west of the Tan-Lu fault. On the other hand, any significant difference in magnetic inclination and concurrent

palaeolatitude is not observed between the studied area and China as

area) in the Kyongsang Basin.

well as the other area (Taegu-Andong

The dual nature of the magnetic polarity confirmed in all formations suggests an older than 124 Ma (Neocomian

or older) age of the studied sedimentary strata.
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Fig.1. Geologic and sample locality map of the study area.
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Table 1. Summary of the sampled stratigraphic units and
lithology.

Stratigraphic Locality No. of  Lithology
unit name samples
Hayang Group
Haman Fm. EZ 11 red shale/sandstone
EY 8  red shale/sandstone
Ch’ilgok Fm. EX 11 red shale/sandstone
EW 10 red/green sandstone
EU 10 red/green sandstone
EV 9  red/green sandstone
Shindong Group
Chinju Fm. ET greenish sandstone
ES 8 greenish sandstone
ER i1 greenish sandstone
Hasandong Fm. EI 23 red shale
EQ 13 red/green sandstone
EP 9  green sandstone
EG 13 green sandstone
EJ 8  green sandstone
EH 11 green sandstone
EO 11 green sandstone
EK 9  gray sandstone
EF 7  red shale
EE 9  gray sandstone
Naktong Fm. ED 8  gray sandstone
EB 9  gray sandstone
EA 13 arkosic sandstone
EC 11 red shale
EM 8  arkosic sandstone
EL 8  arkosic sandstone
EN 9  gray sandstone
Total 26 sites 264 samples
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Table 2. Summary of the study results.
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Treat. Before bedding correction After bedding correction Palaecomagnetic north pole Palaeo-

Formation = " e " " " " " oo Polarity
level d() i) os() k d() i) as() k IlatCN)lon(E) dp(°) dm(®) lat("N)
Hayang Group
Haman 10 650°C 166 522 36 1799 332 554 35 1893 631 2064 36 50 359 N+@®R)
Ch’ilgok 15 670°C 186 554 56 470 350 535 55 499 613 2099 53 76 340 N+®)
Shindong Group
Chinju 21* AF/great 1931 —50.5 55 347 2052 —535 43 552 693 236 42 60 340 N+@R)
Hasandong 23 40mT, 332 551 49 395 425 526 38 653 550 2085 36 52 332 N+R
683°C
Naktong 13 4060mT, 196 542 74 327 398 552 53 627 577 2048 53 75 358 N+R
680°C

Regional mean 5% 200 537 47 2649

352 542 39 3863 613 2084 38 55 347

n; number of specimens, *; number of intersection points of remagnetization circles, *; number of formations, AF/great;
great circle fittting to the AF-treated data, and N+R; coexistence of normal and reverse polarity in NRM level, and
N+(R); hidden reversed component revealed during stepwise demagnetization.
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Fig.2. Examples of AF demagnetization of the Naktong Formation. EC; red shale and EL; arkosic sandstone. All
the vector (Zijderveld) diagrams in this paper are depicted in in-situ coordinates with the solid (open) symbols projected
onto the horizontal (vertical) plane. Note the positive inclination in EC1 and the negative inclination in EL3. One

scale; 3X10mAm™" in ECl, and 3mAm™" in EL3. All the

pair of equal-area stereogram (Schmidt net) in this paper

is so arranged that the left (right) one is drawn in in-situ (bedding) coordinates with the solid (open) symbols representing

downward (upward) inclination,
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Fig. 3. Example of thermal demagnetization of a red shale sample from the Naktong Formation. Coordinates and symbol
conventions are the same as in Fig.2. The upper left diagram is an enlarged view of the circled part of the upper
right vector diagram. One scale; 3X10mAm ™" in the lefi, and 3X10°mAm " in the right vector diagram.

Fig. 3& 953 AAA Ul dgt Axp7|AHAl e &
ootk 550C 712] A 9] Ao gled AHFAL7] 9] whaho]
580C HE&= #3E Jehz] Absla 620C o o]2¥
e BZgte] - wWstEgeh AT 674T Hele $A
At 215 AFH o] FAH) o) Wake ¥4 Fig 2
o] EL3A1Hel| 49 whgfa} fApsle) = &rlx]) FE&
uhl AFALS 580T ¢} 600T Abo]o] 20T zHA Y A|HF
7oA AR 7pee] 7ot o ERe ARt ke
Aoltk. ol AAAe] FfHo S Eake Aotk
b G5 ANFEZA AEMY AP nTE

3 72
Aste] £ MRS BE el

30
rir
P
o,
2 =
P—t
™
e
o,
ox
lo,
=
b
iz
o
i

HA ga FESA FAA A7k A

Tl o9 (specimen great circle)q z2m W
sEE AEe] 495 eyt (Fig4). o3 B4
Hols AlAEL & A4 YY) A F AstnEs 2%}
AR AFEolglTh o] Y5 AHLe x| Hxs
ol X9 Hz5E gt glslon o] YYSe wA
e d=2041° i=-444°2A ¢ A" mE
AAZ| A A A ebdd da o) dats} whake] A e
A sk gholxh

o] 9] AAAUY3 vector diagram AL Este] o
&% 74 X959 ChRMWES 738k 259 Fishery
& AHEdEd (Table 2, Fig.5) A273AF 2=
d=196°, 1=54.2°, aes=74° k=327, n=13¢}9, A&
AL HAFol= d=39.8°, i=55.2°, as=53°, k=627,
n=13¢] ¥}k AFAA RAE kghe] 1928 Zri=z
(1984} Z7}=9 95% positive fold test) =|ZHAEA]
9 Asbyrgre] A4 wEkahs Ao|q Aoz

[

O

o

m2 W

to o



526 Al

Fig.4 Most greenish sandstone samples in the study area showed remanent magnetization which does not collapse
toward the origin of the Zijderveld diagram (A). This is an example from the Naktong Formation. The lower figures
illustrate Hall’s remagnetization circle method (Hall, 1976) applied in this study. Upper hemisherical equal-area projec-
tions. Lefi (B); Bestitting specimen remagnetization circles converging in the upper southwest quadrant. This implies
the existence of a reversed remanent. Remanent directions of the individual demagnetization steps have been omitted
for clarity and simplicity. Typical examples are shown in the above Zijderveld diagrams. Right (C); Open symbols
represent intersections of remagnetization circles shown in the left diagram. Solid symbols represent pole of each remag-
netization circle. The arc represents the best-fitting great circle through the poles. The pole (black star) of this best-
fitting great circle is fallen in the midst of the open symbols.
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Fig.5. Chracteristic remanent magnetizations (ChRMs) of the Naktong Formation. Conventions are the same as in the

stereograms in Fig. 2.
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Fig. 6. Examples of AF (EO11) and thermal (EP4) demagnetization of greenish sandstone samples from the Hasandong
Formation. Conventions are the same as in Fig. 2. One scale; 10mAm™' in EO11, and 3X10mAm~' in EP4. Note

the antipodal relationship of the remanent directions.
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Fig.7. Examples of thermal demagnetization of red shale samples from the Hasandong Formation. Conventions are
the same as in Fig 2. The left vector diagrams are enlarged views of the circled part of the right vector diagrams.
One scale; 3X10mAm™" in the left, and 3X10?’mAm™" in the right diagrams. Note the antipodal relationship of the
stable end points in EI6 and EF7 samples.
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Fig.8. Chracteristic remanent magnetizations (ChRMs) of the Hasanqong Formation. Conventions are the same as in

the stereograms in Fig. 2.
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Fig. 10. Best-fitting specimen remagnetization circles of the Chinju Formation in the upper hemispherical equal-area
projection. They are intersecting each other in the upper southwest quadrant, representing existence of a reversed rema-
nent component. Conventions and other explanations for the right streogram are the same as in Fig. 4.
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Fig. 11. Examples of thermal demagnetization of red shale samples from the Ch'ilgok Formation. Coordinates and symbol

conventions are the same as in Fig.2. One scale; 3X10°mAm~"! in the left, and 3X10?mAm™!
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Fig. 12 Chracteristic remanent magnetizations (ChRMs) of the Chilgok Formation. Conversions are the same as in

the stereograms in Fig 2.
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Fig. 13. Examples of thermal demagnetization of red shale samples from the Haman Formation. Coordinates and symbol
conventions are the same as in Fig. 2. The left vector diagrams are the enlarged views of the circled part of the middle
diagrams. One scale; 3X10°mAm ™! in the middle diagrams, and 3X10’mAm™" in the other diagrams. All inclinations
in the stereograms are downward. Remanent directions of EY8 sample are overlapping those of EY1 sample, and

therefore omitted from the stereograms for clarity.

o)y
™

@b A F4ET Qe el B
RIS FEAJ} T Aoleh A

S 3 ol @RlH B3

A4302 499 o

4% w52 Hojglgel 2l

x 47 A
A7E
g vl olajR, FoE
%4 AFze] BEA 47} 4

A5 gk

<
LR
L.

o]
ki

ADIEMEH X152 HY

1 gu}x]xl ol 4] AHE uo] o]abm 5440l o)
F-3lETe Ade F7) Feb|RiE 3

] Cenomamanoﬂ o2 u% Azt o2 Ueht

k. o]z Ao EL& B A7z wad 72

AZEY HFA) @ﬁﬁ!O]EMI i & o F84 4

ok HAAY RREFEN dTEYH g

ok x
3L
2
=
wh o}ty
o}
o)
P

o)
A

;2_4%4.*:-&

L
T

vlel] 93} (Harland et al, 1990; 5) #el7]2] 124~83
Ma Solole o8 RS (IEEKFEH 717} (Cretaceous
Normal Polarity Superchron, marine Magnetic Quiet
Zoneol] #ho] Qlslem 1 A} F= AT A7)|A]
uiwd] A= 7)7belorh kAol M £ ule} o] K
ATFAAY BE AFEddre AAste 4A8b7 E3
e vehda ook AF, A, PdFelMe s
AR FGA oA ke 7;101‘31__1«} Lee et al. (1987) 94|
AF, AN GzpsHE 7 v glenz fiEst
A M Aol 4] ot R (partial self reversal)
dito] opd el St} wpep E QAFA| o] eEH
S FabertA ] ArET HAMEL 124 Ma 0] 49
IR} MRgke) W] 3= A7) 4% AdE
o 4> 9le}. Harland et al. (1990)¢ ©]3}# Neocomian¥}



dopy] SAgte] g 2] A7

535

N HAMAN

+ t
in-situ

+
tilt corrected

Fig.14. Chracteristic remanent magnetizations (ChRMs) of the Haman Formation. Conventions are the same as in the

stereograms in Fig. 2.
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Fig. 15. Palacomagnetic north pole positons from this study in comparison with those from other sources. A; Solid triang-
les represent pole positions obtained in this study (Na; Naktong Fm., Ha; Hasandong Fm.,, Ji; Chinju Fm., Ch; Ch’ilgok
Fm., and Hm; Haman Fm.). Solid circles represent pole positions from the Taegu-Andong area (SK I, II and III of
Lee et al, 1987). Solid squares represent pole positions from China excluding the Shandong area (Enkin et al, 1992)
(J2; middle Jurassic, J3; late Jurassic, K1; early Cretaceous, and K2; middle Cretaceous). Each open symbol represents
the mean of the solid symbols of the same shape. Star in the Korean peninsula represents the study area of this
paper. B; A part of the apparent polar wandering path (APWP) of northern Eurasia (Irving, 1977). Note the similarity
(hairpin) of the APWP trends with age in A and B. C; The mean palacomagnetic pole positions in A (open symbols)
are redrawn as filled symbols with each As error circle. About 14.5° clockwise rotation of the study area (solid triangle)
is suggested relative to the Chinese block west of the Tan-Lu fault (solid square).

e}, Weba o] B4t (Shairpin)& Mool R AFF <ol FAkE Aolek o) AmABAY, AT % PEA
A F& 2 AR QA SHNRA REd F o o 2L FEUE BFA 7] Fe00] weble)
A% TR R4S AT AGBTAel A2AE  AES DA% 2 Anhe] WB UNSL Fahe
(1%, 10805 ABe] 3¢ FE 9T 2902 AT Aolh (Table 29) ZHE 3 22,

Aol AAR o FHAUY HEYL FE sirh FAdA 3 o] A 29 ZH*"] FAAoE 5o 24
aiE A vt Irving (1977)9] Eurasia 2}5e]&3419] Aot AHER FREE T g olFE dME dF
A7 ety BE (Fig. 15B)el| M % o]9hz-e d4to] gald o} & - AR S, EH-’TL 9 gAY, FIYF 5
2 FA 71 A& AR R S e AFel 53419 747t AEEE AYY £HUE gl Hog A
o83t AL o] 43l ANFAHANS APy £ EePHE AL BArh oy A3e 7 Aodue
geldel g e ul itk TAS AAES F3te] 2 2o} 73k (Fig. 154,

5] C). Fig. 15A¢] & A%, ¢, 2 59 EXE 7 7o

= shisl e BE AREH @ 239 927 BEAR AR5 v}, $3U5 A (732°N, 20879°F,

Fig. 15A9] A% 9ASL 2 Ho 2 133 o
N ]
e HEs FHeRse Fd NEK (5 $9 47 As=46°)2 Enkin et al. (1992)9] 7] Fa7)-37] o



AR g AR A

o}7] dlo|elz A, Ax- A=A 99 7 (61.3°N, 208.3°E,
Aws=54") ¥ =9 Table 2278 A=yl o, d+
2 kA9 7 (67.6°N, 205.1°E, As=5.8°)2 Lee et
al. (1987)9] SK I+1I+111& iﬂel!ﬂ Zelek. o] J{AR
AAEE F3ted FAHE AL AY (HHA)E7He] A4HA
HAu A& 7hsA, dE S04 AT 2 dEA
3 @A 9] FahFel fE AALY AL
&9 7hsAdelch

Ao (A )52k A A M 4-2F (displacement)o] ¥
& ARH, $AMCE BEsly] Hdstexe 4 A 3
TAETY 7B S T o] AFAEE FAe=d
7 Ai®] 950 A2 FAeAE A=k "o (Fig 15

). BE Aol BEF9) HFAEe] g &
AR AAGA AA Wl vty 2% £ ook 4
A7k ARE AR FEAETH AR APIA| G 7]
A 119°, FRAEF AT R ke ARl 5.7°, A
ARA G g 8 REA| A7kl A 64°0]ck o] gETH
A9 At Sl st AL APEA A3 FTHE Alo]
o ZA2l2 oF 12° (11.9°+10.00°)9) Ahd W&
T 7hsAe] vehddh ey FaoEd o f <t
A7 G7°£104%) 01t AT 3 ke A
ARG (64°£112°9)9) AjA ®igle AdHeR <
457 gerh

H FoFe Aol AT Au-AbH A ol A ¢
7RSS 36.0°N# 2 AF2 viehd Y% 347°N, 1
ﬂﬁ d719] 4% 35.06°N Atojol= Hr}E o]z} x|
B2 g AdA WY 7hed e A 744

o2 JAEFo o} & Age FIUER AF-AAA|
q7kel AR s dEEe Aol FRUEY
Aol 2AF AR AR el 4] H7} A= 20.7°
i 2 TR vehd AR e FF A7 352° A o
- AR 2] 9 o] —(,—%tﬂwroﬂ |3t} of 145° (£105°)
AASEez JAHASS dvlgiel 2t 2xbe]
7t ARg AxAHo R §]Z‘]° F24E £ Qe =Ae
ojujdlcl. Lee et al (1987) 4] 7 2 dEx|do
T Fol vlste] AAMEoR oF 9° (+11°) AR
= ATARE 2o diolete] onlr} gl Al
BEAE wt sk

o

=

B\l HAgpl g 2] 4T 537

AFAY AFEL el el 33 FEEHE B
fiku-e-& Holdh AAMA3 A4 GEL et <t
AA AFANE AL deH AR HRNLE
B s} SYARE AA A7) 73t 43 (overpri-
nting) & Wt AGGe AEEo| BT AHFA
< nelth

A AHET) i SYAGEL HiREN (coercivity,
coercive force)?} 4325 (unblocking temperature)el] 4
A9 FEo] Hugle Azl A3l F AFA7|A
122 FASY gich webd A Jehde Apshi
gFe] W3l KIH (great circle, circle of remagnetization)
o},

AFEE AYE ZE A 5N AFFELS A
A3 HAMoln] A5 Aol AAA 5 Ao
FAHct

AT AFEe] BAEE (homocline)E ol F& #
AZ F37A (fold test)= £ Ao Jelyrh
Zelv ohe st 2 AREL 4 AESHAY S
271 (ChRM)7F ¥4 3} A9 Ao A= 11}1"17"”]
4& Azt AA, @ FA MY EARFA
ks @9 ATAs|A gy dEg. E4, A3
24 BAE AAE W BE AFM AFA7|uge
TAHEI}L A7) 57}5“4. AH, FeFT, sHtES,
a2 5 UFE AFEo] 9344} (reversal test)E
B3k gick YA, "]‘H“’“ 2 LB BN (APWP)7}
A ZAA ASAFoR JMdA FRAEE sl
AAH HE3E Bolw Irving (1977)¢) *Eurasia
APWPS} A3t 2ok sta gtk

BEEFEN AR & o, d7AFE 257} A
Asket Aasl 7 RS A Bgsin Qleme gAY
A7l 124 MaRt} w2 Neocomian & 1 ¢o]Ae] g
Zio]t}.

A AdZede T5HoZ Azt ghega 9
<dl ole Aol AHAH->HAMY Abs}aA o) A
A7t 3718908 TheAdE AR 23dd B3
Mol ojgt Ao e Faizql 74°] HEZ g

22 29 AFEFe AEd AHo] A i

AR-AAR G & e FAFEA < ﬂ] 2 kA Gou}
FaE} A F7] Febl-As] Wby 77kt
Al 22 o vEe ik

WHRPE D] $F05L 71202 i) Am-A
AAYE AR oF 12° (119°£1000°)9) Ahd W
€% (displacement)s 3}93¢ 7F5Alo] Yehdd) 1
2y 2ake] H9E Fhek ol 2 bEA G B Aw-

b

l



538 Al A4

AbA A 9] A A9 o] JFEA (64°+11.2°)8 A2
AHzo|t},

AEHE DS FR 53 An-AAAS 7] AR
A7) Bzt Aw-APAA|Ho] o] FZt)Fol u]s}o]
of 14.5° (£ 10.5°) A A2 A (rotation)d AL.2
vehde}l, 2ep oozt A|AIAEEL Hgez
gdadatz]ele Ao Weis}h A o] FAE RS
Z33H= Tan-Lu fault LIgEAAS) Webr) 212859

$ sk o3 @AV He HAoEE B A
g F&7 2o

AL AL

2 ATE SIHAR 1909% S47) 287 (
FAYZ 1 1B Al s o] Roizon, U3
FAS £9 ALAEAQATAT A9 B3ih
Fee @Rshebgel AR e Eelt v,

e fr 2

N

HOE#

-+

314, o] (1972) AF - 3l A FEETo g g
A g Q. 2483, 84, p. 93-122.

A3, 4% (1965) FFAAE (1:50,000), AwEE 9
ARA. FYAARALL

7104 (1988) F-AA S wiey] ch)22d| g A7) 8
At 28 FMA AF2H 9. A 4e3)7), 244, p. 211
233.

H7A3d, ALE 4 oldA, F53 (1982) e
o7l o]%9) A BE Faptde g FFLEE
A4 AT 0. FAAE, 154, p. 123-154,

uba3, Scharon, R, Kienzle, J. (1967) 8-58} 5-15 8312
ool Ao] wloly] qtAe] o|abalFaly]. BElgAlR T,
19, FYA Az, p. 85-106.

Aex (1985) HAHEA Sk sHed e A T8
(23H4). A8 o|shatalelel =g, 177p.

%593 (1976) AASTAk M4 o) Balol-B3] 20 A 5E
}ME FAoR A4, 124, p. 23-30.

A5, NF3, o], FUg (1978) A4A IAHAATL
(). ZAAATFRY, 43, A LATA, p 9-34.

A3, P, A, 2AE, FIF, AA, FHS (1983)
A Y AFETOl W AR 9 A5aA o o
TEH, 363, FTFHALATL, 124 p.

°]7]1% (1990) 4 AHE-R) W obA| 212 9] 1R A}7]8HA o7 1989
WE A3 7xdstd 2 2 Tnst (R 2d)Rol e
AEAE BHE=TA, 44, A gn Adstagadia,
p. 43-57.

A71% Q977 AARA ARFAA L 2MEHA Y 2Pz
A A53)7), 139, p. 76-90.

A71% (1980) 7 444e) A A, A Adstalx), 164, p. 80.

A71E (1982) AHFANE (BobA-ANFEF). =29 =
Azt FEAS, dAdNGw sk S8, p 113-13L

A, A3e (1983) A, FAAY 33 k=7 54

7ol o A AAEIA, 199, p. 271-272.

AR7, 3 (1969) AL (1:50,000), AHHEE 2
AA. SRAARALL

Chang, K. H. (1975) Cretaceous stratigraphy of southeast Ko-
rea. J. Geol. Soc. Korea, v. 11, p. 1-23.

Choi, D.K. (1985) Spores and pollen from the Gyeongsang
Supergroup, southeastern Korea and their chronologic and
paleoecologic implications. J. Paleont. Soc. Korea, v. 1, p.
33-50.

Choi, H. 1. (1986a) Sedimentation and evolution of the Creta-
ceous Gyeongsang Basin, southeastern Korea. J. Geol. Soc.
London, v. 143, p. 29-40.

Choi, HI (1986b) Fluvial plain/lacustrine facies transition
in the Cretaceous Sindong Group, south coast of Korea.
Sediment. Geology, v. 48, p. 259-320.

Choi, H.1 (1986c) Sandstone petrology of the Sindong
Group, southwestern part of the Gyeongsang Basin. J.
Geol. Soc. Korea, v. 22, p. 212-223.

Choi, 8. J. (1989) Fossil Charophytes from the Nagdong For-
mation in Seonsangun, Gyeongsangbukdo, Korea. ]. Pa-
leont. Soc. Korea, v. 5, p. 28-38.

Enkin, R. ], Yang, Z., Chen, Y. and Courtillot, V. (1992) Pa-
leomagnetic constraints on the geodynamic history of the
major blocks of China. J. Geophys. Res., v. 97, p. 13953-
13989.

Fisher, R.A. (1953) Dispersion on a sphere. Proc. R. Soc.
London, v. A217, p. 295-305.

Fontaine, H. and Poumot, C. (1980) The Cretaceous of south
Korea: New data from paleontology and geochemistry.
Prov. agenda item Tech. Adv. Group 17, 17th Sess. CCOP,
Bangkok.

. Halls, H.C. (1976) A least-square method to find a remane-

nce direction from converging remagnetization circles.
Geophys. J. R. astr. Soc., v. 45, p. 297-304.

Harland, W. B., Armstrong, R. L., Cox, A., Craig, L. E., Smith,
A.G. and Smith, D. G. (1990) A geologic time scale 1989.
Cambridge Univ. Press, 263 p.

Irving, E. (1977) Drift of major continental blocks since the
Devonian. Nature, v. 270, p. 304-309.

Ito, H. and Tokieda, K. (1980) An interpretation of paleomag-
netic results from Cretaceous granites in south Korea.
J. Geomag. Geoelectr., v. 32, p. 275-284.

Kienzle, J. and Scharon, L. (1966) Paleomagnetic comparison
of Cretaceous rocks from south Korea and Late Paleozoic
and Mesozoic rocks of Japan. J. Geomag. Geoelectr., v.
18, p. 413416,

Kim, K. H. and Jeong, B.1. (1986) A study on the paleomag-
netism of Southern Korea since Permian. J. Korean Inst.
Mining Geol, v. 19, p. 67-83.

Kirschvink, J. L. (1980) The least-squares line and plane and
the analysis of palacomagnetic data. Geophys. J. R. astr.
Soc., v. 62, p. 699-718.

Kobayashi, T. and Suzuki, K. (1936) Nonmarine shells of
the Nakdong-Wakino Series. Japan. ]. Geol. Geogr.,, v. 13,
p. 243-258.

Lee, G, Besse, J. and Courtillot, V. (1987) Eastern Asia in
the Cretaceous: New paleomagnetic data from south Ko-
rea and a new Jook at Chinese and Japanese data. J. Geo-
phys. Res, v. 92, p. 3580-3596.



AR A% A A

McElhinny, M. W. (1964) Statistical significance of the fold
test in paleomagnetism. Geophys. J. R. astr. Soc., v. 8,
p. 338-340.

Myeong, J. 0. (1980) Study of conchostracan fossil from the
Jinju Formation of Nagdong Subgroup of Geongsang
Group, Jinju area, Korea. M. S. Thesis. Seoul Nat. Univ,,

40p.

Otofuji, Y., Oh, J. Y, Hirajima, T., Min, K. D, and Sasajima,
S. (1983) Paleomagnetism and age determination of Creta-
ceous rocks from Gyeongsang basin, Korean peninsula.
In: The Tectonic and Geologic Evolution of Southeast
Asian Seas and Islands, Part 2, Geophys. Monogr. Ser,
v. 27, Amer. Geophys. Union, p. 388-396.

Otofuji, Y., Kim, K.H, Inokuchi, H, Morinaga, H., Murata,
F., Katao, H. and Yaskawa, K. (1986) A paleomagnetic re-
connaissance of Permian to Cretaceous sedimentary rocks
in southern part of Korean peninsula. J. Geomag. Geoele-
ctr,, v. 38, p. 387-402.

Tateiwa, L. (1929) Geologic Atlas of Korea, No. 10, Kyongju,
Yongchon, Taegu, Waegwan Sheets. Geol. Surv. Chosen

wloly] g ote] w3t a2l7} AT 539

(Korea).

Yabe, H. (1905) Mesozoic plants from Korea. J. Sci. Coll.
Imp. Univ. Tokyo, v. 20-8, p. 1-76.

Yang, S.Y. (1975) On the new non-marine pelecypod genus
from the Upper Mesozoic Gyeongsang Group of Korea.
Trans. Proc. Paleont. Soc. Japan, N. S. No. 100, p. 177-
187.

Yang, S.Y. (1978) On the discovery of Nippononaia ryose-
kiana from the Gyeongsang Group, Korea. J. Geol. Soc.
Korea, v. 14, p. 3343.

Yang, S.Y. (1979) Some new bivalve species from the Lower
Gyeongsang Group, Korea. Trans. Proc. Paleont. Soc. Ja-
pan, N.S. No. 116, p. 223-234.

Zijderveld, J.D.A. (1967) A.C. demagnetization of rocks:
Analysis of results. In: Collinson, D. W., Creer, K. M. and
Runcorn, S. K. (Eds.), Methods in Palaeomagnetism. Else-
vier, p. 254-286.

19934 84 124 YAy



