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Late Mesozoic Tectonic Development of South Korea:
Formation of the Honam Strike-Slip Duplex and
Cretaceous Strike-Slip Basins

AE -k BA-F ot
Shigeru Otoh” * Yong-Joo Jwa™ * Min-Sung Lee™

Abstract: South Korea is divided into three belts on the basis of pre-Cretaceous
lithology: the Gyeonggi Massif, the Ogcheon Belt, and the Yeongnam Massif,
from NW to SE. The Honam dextral strike-slip duplex trends NE and occurs in
the northern part of the Yeongnam Massif. The duplex comprises two sets of
nearly vertical ductile shear zones: one trends NE and occurs along the margins
of the duplex, whereas the other trends NNE and occurs between the margins.
These shear zones extend into Jurassic Daebo granitoids as well as into pre-
Jurassic gneisses and sedimentary rocks of the Yeongnam Massif. The duplex
was presumably formed in Late Jurassic to earliest Cretaceous time, because Far-
ly Cretaceous sediments in South Korea show no sign of ductile deformation and
contain pebbles of mylonitic rocks.

The Early Cretaceous terrestrial to terrigenous sediments, the Gyeongsang
Supergroup, occur chiefly along the ductile shear zones of the duplex. Their
thickness partly exceeds 10 km, suggesting the thinning of the basement crust
(Yeongnam Massif). Cretaceous to Paleogene Bulgugsa granitoids, which in-
trude into the Early Cretacecous sediments, are Mt-series, I-type ones with low
¥Sr/*Sr ratios; the nature of the granitoids indicates very low contamination of
crustal material within them and suggests their intrusion into an extensional tecto-
nic setting, These lines of evidence, particularly the intimate time-space rela-
tionship between the Early Cretaceous sediments and the Honam strike-slip' du-
plex, strongly suggests that the Early Cretaceous sediments have filled up strike-
slip basins formed by the movement of the Honam strike-slip duplex.
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K Lo BME, BEOEMPALT 7 Mo
PAERTLIETHD, B, B2k
POHEHIITTRI - EELHNE, (1)
MHSH TR AT ORE, LU (2)AaK
FHBEMOTERED 2 SIS TS,

VagaiomEIicELTw A L, BER
b 558 (Gyeonggi ) Hi3E, KJI1{ Ogcheon )i,
35 E { Yeongnam )V Bb B O 3 A (20T L B,
RUERH L G, v YR
FiZEI N2 HOEEM L 9, kPEHE
(HHBORFERHLEI LN TWE
{Kobayashi, 1953% &), —HiKilHFE, 4 >
TU—ANRFEAZRIIELTWI L, BHPEE
B VLR (Chiangnan ) Hh X O HE RS & 344 ATk
Vi, JTEEHLX &4, JI4E Hsii et al. (1989)12 &
V, #8(Huanan) 7 L — » & S /-3 13
TS5, SRR, Ems e o dhhE
BB OB OM (2, KN LV RELM
WHMRET 2 LIk o0, KO FET
HLHHEBETHWEEWBTOEDDRH RIS E
ZLONTwE, Thbh, k4GS s
B L IETITER L, WMHROm N ICE
NPT LT 7O 775, HEERICIET
A TAEBIC L » T, SEH - S
AN EShD LItz THD
{Cluzel et al., 1990).

ST IE AR I, MRS
IR IR IR B, RBUE A R
E W RE T (strike-slip duplex; A#EiE7, 1990)
G2 N8 TH L. ek, HiEEe
i, Va7l s A& EHT I TR
sz, db SR L O M 8l i B A
LT/ ZOEWITEE RO midiy, —
¥ LU B B9 R 457 (Honam shear zone; Yanai et
al, 1985) X Wi Tuwr/z, 2 A %%, 19864
GRS D2 Vo XD L, BFhiE
AW FOFEEVRES DI A TE L FIT,
AL RREOFR RN S Fa Ty s
ZNTOBIRAT O DA FRES L, KT L
it 5.

FALOBIN T L S ORI, MY
HRGHBH ROV 2D DR D54 D7,
TH @ AEERRE (BB . Gveongsang
Supergroup) D E B CHEBI L Twa I &8
Hiro o WEE T EGEME & TR
EOTFEN R EE 3G, MEIRRREY
HoTnhIELRETL AFTHE, Fhi
THEEERD, WSRO R R L
HEUMTRERE T RS thb b
BT A, B, RS FEIREAOHEME
B TH RAOENE R SEEE) I, W
MHETNESHE R 7 - 72—}
BHTH LML MAT S,

BEBHEMSOUMRERSIHIIELT, 43
T, 7ML s REREFERESRIL2E
LAY S BEDOEFND, §lEoq
72 b2y ABED SO, —oOREk
WFETHL, T/, BEGEHEOTIN IR
Rk, W EARATOBMBEE, #EIl
KEE, BIXUFNEEREEMEO—-IL, 1F
- GEAEN L TwBLvbhTwa, {its
T, FigiZiL T &A 60 ik, TR
WOOFERL T Py AL L EERED Y 2
2,

ALEHHDLIIY - C, Rdic BT 4
MEE L FPEO MY, OETEDE TR
(A ED) AP ERLTEL.

#hF ) A b
LT AR s e L %
W Andong A Mogpo
AL Bansong s Muju
#A1L, Bonghwa angs Myogog
PN Chiangnan  # 3 Nagdong
SR Chinan B Namweon
NG Dacdong Sl Ogcheon
55759 Eumscong %8 Osu
& Geochang (4741 Sangju
i Gyeongai i Sindong
B 1) Gyeongsang B Uljin
THEr Haenam i Yecheon
i g Hayang Jk[A] Yeongdong
MR Honam X Yeonggwang
il Hwanggan 44 Yeongju
4 Jeonju ST Yeongnam
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MR TSR & AR A ERE D OT

MERThAS N

Va RMURTOREICE LT &, Wik
PRI 5 R B (Gyeonggi Massif), ik
N % (Ogcheon Belt), 4% 1 #b B (Yeongnam
Massif) @ 3 #4712 47 i+ & #L 5 (Kobayashi,
1933, 1953 @ Kyeonggi land, Okch'eon zone,
Yeongnam land {2, FhFIITITHLTS).
HERBOMEIZIE, THAEROBENRREH
BIL A LTy 5. il SWER I,
HHEMR O L LR AENSE LD, 8
FHEOES 7 TRARREEE, =&~
HHEY 2 7R OTEREE & BB T BT L Tw
L. —h, #EETIESHERRIEO < O
T4 MY, THOREROEMBREHPICEE
nh, o, i T NEGHBT OB
L, RIS 2 R ~BRIOELE LTS
% (Yanai et al, 1985). JTEOFM A< » £
FIZEn, R BLFRIED 20084+ 5
RSO R 5, BTNEGEREOERES
FIBE L A- (R Ay, 1990). DUT W2 Z 40 & Syl
HRED A AR L(Fig, 1), fHIZRET 5.

LRI MR

AL AR L, W e ST O E (2R
EiaAid A, BHETEOEINHI NI ~T07E,
fFHE 457 ~90° N T, #WrdE RIIN45T~70°
E® Ny T, ST MRS
LA, BE(Uljin) ~ A& H{ Yeongdong ) 62 b
M LMW &, &M Jeonju) — F
{Yeonggwang ) B ¢Z 5L & 40 5 AL sy 7 & Ak
BRI TAT BE LA E S (Fig. 1), misylrssid
Wi LA RETEAT A & vt SN TIRE S
KL TWaAOT, MEMIIHEETE L.

B -k M B O MRS F L, €S 150km
PLL, e AUE10km &, MHBETHESHIEE
BT LEIRTT OR TR BB E WL, R
IEvEw A L, ¥ o T RAEE i EI(160-180
Ma) B L FRE R RSB O~ o 1 M
BT A, A 2F A MR O R
K, SEEAT OTEEE 100 km TH L N6O'E,

H50km CTH L FNSETHL. HEHEEOE
FHE, - BICEITEETH D25, BHOMIMN
(Sangju) — A6 B TlL, &4 i9icdbiz 457 ~
T0° RS LI LB D,

- RN ORI L, K 2120km
P, BHE m~5km QWLHEKHTH 2L
BEEOEMSPNE L LT3, BEOMERH
mOEVUESN - FAA, 1984 ; R4,
1985 ; Yanai et al, 1985; EEXEE T4, 1986;
TR - MR, 1980). FEMSIHER &, X
WD Y 2 F H RS E OB BRSO L
FiftmaRio~vf ot M AL RS,
1M FEOEEEOENIE, —#&ICN6D°
ETH D%, Zufhi TRAEAEN oLk
PREgPNT L. EREoERE, SR T
Jbic45°~70° T, BRAMETHIFIFEE L L
5.

LT BIMG 2

JeAv ST R v, BT RTRT R R A
T 5. SR OERIZ N 20" ~40°E, H5hd 70°
NE~70°SW T, BSHFEI 12 N20°~40°E @ F
Ly BT, KT LWESASEEEZET A,
GO & ZHIERME MRS LT, B8 —K
it (Mogpo), #RT{Haenam )8 F, %8 {(Osu)—
B R (Namweon), mH — 4 (Muju), EETE N,
B X UTE B {Geochang) IZEETESS BT AR &2
nTwah(Fig. 1). FEMEMMNTIL, 10~50
km DRET, TETEYE LTw5,

Tt — ARl O EME BT i, £ 50km DLk,
P 1kem C, TEME S L CRVE I RO
w4 O+ 4 VEIF TGRS w4 O0F 4 |
HOWEMEE RGBS L FN20°ET, Hzhi
—{EIZIIITRETH 5.

R A OEMSR T, £33 100km L,
BEAEIkm T, BEL L FREFHMERZIED
wANF A P ENRELGHTL. v T+ A4}
HMOEEEO LG, BL%NOE fHsh
JEi2 45" ~707 T B 2 LA S AR
@, MEETNESHBETORMEL NG, JLE
PEREPESTHIGT & R~ &b mhh gy, 78

— 239 —



Kig -8 HW £ 0K

Fig. 1

y -
s ias
i\ Ft:li - i
©Seoul p ]
O é v 1 = P
A 7 M F
N & 1 yogog Fm.
11 1
(. _ o Uljin
Yeongju
.‘Q .. i i
.0‘0. »
58l ’ .
'-:o:o Andong 2 o:tz
* 4 1.:\.:'~ /
8j A
+ o + [?
(J s -
-~ 4 ’
4 v 4 «Gimcheon A
‘ 7
" &5 v . & + -
» A ."
— *
I M .0 “'
— -—JCOD_] 6 DAY - v
] 1 Yy atet
F % YA ]
o G T
) fu \9 d + N
S (3en SRR
T Igl/ 0 :\ ALK Te
i - ™ '0’0 1-.
Ve e inle N}/ RN
.iGwaP u.. o.. \: ’o, :o 3
6. s ‘1-:0 f2 f ) @Pusan
b o.:
4 N5 Y ; ¢
L N = K
Mo *y - 7 % ’
% #1e® ) P4 -]
AT A\
% AN 9
% ‘H I et 1) g
> N A7MNS -]
- e
¢ ©
o & ¢
% > G ﬁ 0 50 100 km
i 1 |
© o
&zt o
Granitic rocks Sedimentary and metamorphic rocks
ﬁ Cretaceous Jurassic
e Age unknown
ﬂ Jurassic Cretaceous B {Ogcheon Group)
(Gyeong- [[[[l] .
. Paleozoic
Ductile Shear Zone sang Super-
group) D Precambrian

Geologic map of Korea {modified from Lee, D.S. ed., 1987) showing distribution of
the ductile shear zones mentioned in the text. Place names. C: Chinan, E: Eum-
seong, G: Geochang, H: Haenam, . Jeonju, M: Muju, N- Namweon, O: Osu, Sc¢: Sun-

chang, 5j: Sangju, Yg Yeonggwang
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IS B T & TR R D L

AN TE TV WOT, iz dede
BT I S .

R — W OMLPE BRI, E 3100 km,
RN S km &, PR A B A PRI
D, FIEPESIWOR I, B B~
TA) B KRR - RB R R o~ f T
A MHSE AT B, e 2 RO
EOENE, BIFNIOET, M43
BIwHTH L.

iy — R O ML B R 1L, £5 2 100 km,
BRI 2km T, WH B L ORIV R EO
TAOS A MDE TR v AR R
HoOwiEEonids & #N20°E, Mihizia
IR TH D,

PR OMEVEFIWT 1L, 163 15km, A
Blkm T, Y298 E SNEBIEMTEERY
Fiark wlisi kv o< 191 bEHPS o
HNdh v 1O+ MHOWHESED LN E &
FN20°E, WiFHI ZIFRFCTH 5. REWE L,
AERE ¥ &) TR OB R I BT 46E L Tw
R N VAT L N N S A g NE AN <
ZOMEED S~ A D+ 1 b OhiED N
for ST U Cdh

Fr B O WPETTR AT 1, 13 20km, AR
km T, {EGE AR B L R B kiR
DAt VAP E T A, viur A
FEOEBIEO LRI NIE, fEEHLzTE
ETHD.

A 0> PEOER MRS

v AT A M EORR MoV,
Yanai et al. (1985, 1993), KHE(FA(1987) %
IR ENTVHOT, Fh 65l Sz,
Fig. 313" LA @i, % H (Andong) — 4 M
(Yeongju) M~ A 241 FTH L. LK
T, B10kmiZblznTw I UF 4 A
ML, BRI - WERAEDS, Totb
A10FA b+, =fUFf be~T, YA FF=
10314 MIES, B -1y 2aBRsN0
% (Fig. 2).

W T ESNTE R O~ 1 O+ 1 FME%,

A 0 IH2E LR (S R A &, S,
C777Uss, K=740732F 3275
L, HeA Lt AT Al s s #
AL DIERAR L2 6, SE o 285 i
TR ThEIENbHLI{Fig 3; Simpson &
Schmid, 1983; Passchier & Simpson, 1986). It
ALRPEDEMEFIMF I, T kT
WTwbvAut S MRS 6T, L
OYMAEIFCH LT, 400 FFlAYE & i v,
SO e, RO YRR &, b
PO L O L OFR, - drH H R % A W R E o
Wed B, HOLIBHEDEIIELTHRTE
BENOT =8 2 FH LI - Tk,

AMYEECRRT 3 L RbA OB EME

WgZBHDIIE, WL HEREBO%E
BB EOGFLM STy AR, 19265 4
£, 1940 5 Kobayashi, 1953). = O ke ae
b, RICHT A Z-0OMAs G, TR
B L ORI S e N & v §4b b,
(1) 32 ol LWihd 86 A%, bEE—4~2 25 %
D, KiE] B & B (Daedong Supergroup) #5438
¥ (Bansong Group ) MERE R IZHE X LT B b,
WA R AT Y & TR AR T &
(2) A O ERIEW T, R EA~H
WALz &R, AT <) oJek RS
B#HErR LD E, ) 2008 TH
L. BEEETICE, EREHLEEMBRLACS,
IEHB L B L o8 R R, RO ER
RO EPICIH LB S L L vbitTn
B, L LENGOFHENBIER, =B8R~
7RO K (Daebo) {EMEHICEAS LT
HOT, HERBRRGOF FMEL VLA
S AN A R (WA N R B SO (WA N
R, 1977; AR - SBOE, 1981).

T EYRTHT & RS I ORE T, SRR
ORMELEDRVWE DL B L, FI2IT, B
{Eumseong ) ¥T4243, SIS B AR E P25
A &8, ERNLERT L - THELT
WAH(BNEERZ A, 1976). ZOBERUL, BT
HLEEZLN, FOHUSLRT, MEHKT
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Fig.2  Distribution of mylonitic rocks in the Andeong-Yeongju area. Sampling localities of

the mylonitic rocks in Fig. 3 are also shown.

HAR W ORI - TT S REEA R
Ew,

TEHaERMERR

BEORHRG, FETMEFOENBIK L,
FEEmHR,: IR IIATET S/ & (255
FE L, OHMKE, BRKEd L4 bE
WL 7-HEAR AT HERR L /g s, TR,
Wifg By Corir S, HFEEH~ OFmxX x
Lt warEZHFLH L (Reedman & Um,
1976). L#AL, #heoasmt )T (GRBEL
B85, REBLEMBECEBIIEE L2y
—F, Bl * g FOERaABK T,
WE DD LRI A - THEED2EPFRE LR
L, ol kiR, bELE5OHEFOA R
BIZiZ YT 2 RELNH » 722 L TR

5.
PR, & B RS R O E & BESR T 5.

B

BRI, 200km X 100km R E B %24%
D, MATEOKME TH L, BEKIZE, T
X Y ¥ B (Sindong Formation) & i & K
{Hayang Formation) & A% 44 4. #righks i3,
WK 27 TELDEA T N EGTED
A%, AbElE, BB R FEMWEE AL TR
BERERT A, Mk, HEEO B
WY M THL, WREHE, KNREMIIEIE
B T 5.

HRREE LR b, - HES O T
v, K= rMEICLDE, WERED
THOAZE B AT 5 O, Bl oW
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Fig.3  Mylonitic rocks in the Andong Yeongju area.

right side of each photograph faces to east.

Al} photographs are taken from the top; the

1: A continuous ductile shear zone at Loc. 897187,

2: A photomicrograph of protomylonite at Loc. 897183, Crossed nicols. Scale bar = 3 mm.
3. A photomicrograph of mylonite at Loc, 8971711, Crossed nicols. Scale bar = 3 mm.

4: A photomicrograph of ultramylonite at Loc. 897187, Crossed nicols, Scale bar = 3 mm.

EOHTHADH Lo T, FBEHGHER
(Nagtong} b 7 7 LIRS N 2 F I EORE L &
WERBELAEBEDTHLZLEIONTWLE
{Chang, K.H., 1975; Fig. 6).

—Fh, TWEERE, BEFT 7 LERIOL T
AL D, b7 7 IROHEREIIERG L2
nEEMEATAE W, BiNE, DT 2oTHS .
(DA NEEOHRICL L &, ENHE O
ST, WO FIEN M T 10km il ETHR
S0 FEPE AT & v (Min, KD, & Chung, C.D. in
Lee, DS, 1987) : (2)— X, BEmMEPHELD W
Pehgffid, 10km SHBE SN TER ST,
BRI Az MR L R
EEZLNDHNLTHD.

B EEAOBERS X

SRR AT, FE R H L iR OB
Rao it 2T 5. RN TAIMEK L, i,
F23, #8%(Chinan), YH(Gwangiu) o 4 #[X
Thab, SHEONHRE AT S
R & BERT B FIRMT AL B E A A
SN TWABLICRAZL, Thbh, K
R R B 3k )RR WY &, B b
R B F R B T O bR T &, S
EOPER i EN--FREEETs, #LTC
SR L R 00 BT L R — T U M BT &,
FRFNEEIITA LT D,

FNFNOGHMEIZB T, HBEAD K
TR AR Th L | Thbt, %
S ORREAT T M ASE S = ATE L,
T, EHRLOMAEI L DY, FoEEE—
BRI 7T 2P L TwEbLaThib,
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Fig. 412, &EB - HHRA1986) # EiTHmv
7o, KL OB E R R O
WA, REC TS LY L nglEes b
TEWhILETHAI.

AR T hESHEE L
THAERERRORK—

AETIE, B4 RIREER D S, REOHE

R B

FIERGLAY, WRETTIT OWEEC R o TR 3
RS nHEfEm Thr Wit RE vk
TRT.

B & A SRR & Oz RY [ o
S, MAVHERMEREELTWLZ L%
Y. ARFRTHN L Sk, MBI R,
T2 ZRAH A b A A AT T OB
SN, HERGHERATERD S E AL
oo ZOZLiL, HEBERGY ORR L OERO

(a)

127T°40'E

36°20N

1o Ogcheon

5
3

Vool Y congdon

%

10 2]0 km

(b

1000 m

T

Fig.4  Geologic map and cross sections of the Yeongdong area {modified from Kim, B.G.

& Hwang, .H., 1986). Keys: 1. ductile shear zones, 2. Cretaceous granite, 3. Cre-

taceous porphyritic intrusive rocks, 4-8. Cretaceous strata (4. upper formation, 5.

middle formation, 6. lower formation), 7. Jurassic granite, 8. Paleozoic strata, 9.

Precambrian rocks.
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Wl Skt L h e ETH LI L %
Y. —F, HERGE {3, Fig. 1I125RET
L0, WIER T AR AW O SR R
o T, WIWER I O R % R0 B e i A %
AT PR EETNA 2 ARG E e, B
TROBE Iy 0+ MEOBAE T
L. ZOKT, WIEISIHGGT & R 2 Ze
LT Eb - Tw A,

B O m ez Az Db, LA
Ya 7 RN (Myogog Formation: Fig. 1;
Cheong, C.H. & Lee, HY., 1966) & v 3 JEiEk S
oA LT AL ORI, AR {4
5 LBEMEED, RTHMIIIELSTEDLR
Tws B, Swtoks-7u7r
BN AEbF—i—5 » 7L THE LT
Lo ZOZ &G, Ya FRAKITIE AR R
BTH 222D, AlRUIE - TREES
HEREE IR L Ao 2 & Ao, B B s dE i
BEBTHLI I, oMM ELY G,
Basay 2l (B s WL HOBRR) OB+ ik
CHITTHM IR L 2T+ 5. HEITH
AOINMEEESIZ BT, Al ashiT+ 4
FERY 2 o RO |2, BRI
SNAMMBEAL i LTwh, SO
ke fE OMEfEG D, R MBLFERTRL T,
ML H SR s bR ch i &h
T 5 (ARF, 1979, p.307. p.321-323). =
o ORI DRSS 0 8
GLTWAHIREMEIEFICA S v, e
ERRE L AR EICEE I s T EALT
H5.

ERioilaRgiL, ISl 0MMER YT
Twh, TLTEFOERE, HARMOBE
B OFEH & 2Ty % (Cheong, CH. & Lee,
H.Y. 1966). SR 0B, Mk
DEEHE L, R LN Th Lkt
HBREV. €%, RBOSHIEN, #N
Va7 SR AL ECEB L, W
ST O BHS— ok E REPE SRR VDA LT B
o THAL.

iz, HOIOEEF— ¥ 3wy, BEEE
oL RHHRTOBELV®RT D,

TVENBRTHDD, KX DHN - kg
WAL, BEQLAAEZTH L, HiT, iR
R, WA OERFS 72 B LR
EEZONTVWE, ZHviat:, 5 70g
WAL, FICEC L2 # it e T b
ABEEZ S, GiliHELOHEILEOEE
77, REY 2 R~ A SR L 7
B —R TN OB AR L v 2 &,
b7 7 E SR & ORCRR B E Y % 5k GRMET
L, BERBEOBE CHHE TR ES S
BlROvA 0+ ( MEOBEEEL L L Thy
B &, WM OIEB Y, BRI ORI o H
WHHNRT R 770 S h, Foii<w4 0
1 MEOBEER I L EL LR B,

—k, BRI LS o QR OSAER,
T <O OB, Fl i RodhE
RV OB OSH TR & LT
WA Thbb ARG, SIEEEIYCIISA L,
AT LV LR A L, B
LM HCE (WAE Fap 12 o & R U Y-S 1]
O, - HMIZTT oY L, E
MaEmiEsir, HRETEEMRBRO%RELEOD
HMRLRDIELTEL, LilL, AHREE
PESIMTT & OFRHOBESI L RL L, AHERZAD
HERH 1 A RE M T BB (B L TR X 7
WHEME AR L K& V.

BEE M OTEA, W EEH & SRl
EARELHEERITLTVE LV 3 E 2T,
BECZEEAERA (1985, p.162-1730c L h ik~ h
Twh, FOFBZEERANIIE LW ERbRLS
A, BBOYEE IV THD PO L3 nE il
TUENXSH L, EEIL(1985) 35 L+ W%
B, BREROIRC, LW &) i
Tl BIAH T LW ¥ HE L, FOWB
AR RO HE O 2 HH T2 L L
TWa, E2AHNTOEALIE, L0
REASTHIRE T B & v 5 AW 4 GE I AE 6 LT
VW AT EE, 1977). & LA, Kifs
OBEEHE, EWmEodus s, ®wl
HOBM SO IEMIIR 29 5 2 & 25k OR
-

B S0+ 5 BT s B ok
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K E-E FER-ZF MWK

HHE, Fho0ERMAEESTEFrhEthis
BALALZEORNGIE S 2 5. Brigibo
iEEEE I, RIS RY, Itype T, A
o yF T LORMAELSEV (B2, Jin
M.S. et al., 1981 ; Ishihara et al., 1981 ; BUF -
AL, 1981)(Fig. 5). “OHBEER, BEMi
Mo EHE, KBEMBROBATZITIC(W
BIZEALAZEEMCRET S, BHAHO
FIE I, EWRoRREES, KEthiy
BT 2800R{AmLTwA. FRiCLH
b o, BHEHOTHTE, MEHIOER
TKEMFHEDPEFLEL 2L D> THAS, Ishi-
hara et al. (1981)i%, b OFkL, B HE
RIEREEOBRART, LB ET] R O%
T L T A, Ishihara et al. (1981)
Difeam L7253 -8R D o8t R STReHE O ST
BRI S TR S AT REME i B 5.
Lo, HBLena B AMERL Y,
TSR T OREN I T T E
ERHRARMI L EZ L L, BALEREH—
BICHMT A EATE AL, 2202, BMHBK
DAt o RS, MR SWES
WDFT 27l e ¥ a FARBIIEE SR
WaEmietkThn, BmbRoRiE, Wb
HEXTRSED L /- S %I U S b
NEHTHD L) EERR LIRS T S (Figs.
6 & 7).

REORE S OHERFEM, FFERFT T

OEEMAM LT, RSO T RS
0L BIEBIE G S S D A (HEE)
SRR TR . COBER RIS O IREE
225, BIARO 7 — 7 905 C 4 RO B AT
BETHD. (L)AKEEHANSTEA T T TH,
AT ) ERN L o TRERHE D cgEL, W
M HIZ R o o0 fetE. (2)BE—k[E5
W5 O AT A o 7272, b7 TN
MZC & %o 7o mTEEME. (3) AHALHETICIL
WL I OEERATH O, R ARG BT T
OEBYI L D TEAGREFA L TEE T
AEAHEEFI, FHiko b7 7R SR
72U BEME. Lee et al. (1987) D BBER T — ¥
kB Y, BEMBXOENEL, MRS
T LTINS &~ &R & RpEHE ) b$s e 5
s Lve, ThE(DOWENEZET A
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