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Japan and the 250 Ma Continental Collision Belt in East Asia:
Yaeyama Promontory Hypothesis Revisited
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Abstract

Maruyama et al. (2011) noted; “Some researchers insist that the Dabie-Su Lu metamorphic
belt, which was formed by the North China-South China collision, and the Sangun metamorphic
belt of Japan were generated along the same trench, based on their similar radiometric ages
(Ishiwatari and Tsujimori, 2003; Ernst et al., 2007). This idea is completely wrong.” Omori and
Isozaki (2011) also criticized these papers as “a synthesis that misleads to cause confusion” and
“a strange paleogeographic reconstruction” using the same logic. These criticisms are based on
the idea that the continental collision-type (A-type) and oceanic subduction-type (B-type; also
called Cordilleran-type or Pacific-type) orogenic belts are different and exclusive of each other.
However, it is evident that both A- and B-type processes took place simultaneously along each of
the Appalachian-Caledonian and Hercynian belts (Maruyama et al., 1996), and the Himalayan
continental collision and Indonesian oceanic subduction are currently occurring along the same
plate boundary. We provide an objective discussion to counter those criticisms, and point out
some discrepancies in the large-scale superficial nappe model of Omori and Isozaki (2011) for
the geology of Korea. We believe that our “Yaeyama promontory hypothesis has inspired con-
structive international discussions about the configuration of the Earliest Mesozoic collision belt
in East Asia, and we think our sinuous configuration model still persists.

Key words : continental collision belt in China, geology of Korean Peninsula, Yaeyama promon-
tory hypothesis, subduction-accretion in Japan, superficial nappe model
F—7—F  mEOREEIEN, #EEEORE, NEL7oEY MY =3, HAROELAARM
&, £gF v 7TH

ORI RAERIL T YT v Y —

B LR R R S E e >~ & —

Center for Northeast Asian Studies, Tohoku University, Sendai, 980-8576 Japan

** Institute for Study of the Earth's Interior, Okayama University, Misasa, 682-0193 Japan

*

*

*

— 460 —



I 30 ®IC

HEA (2011) (&, #EEF - Juil (1991) DL
¥ 20 AEMIC Do TR|E LT & 72 [P E
Wi | 22T, REOHRZIMA THEHF LT
TVERBL TV, TOLHNT, BOWEED
WOPDET IV EZIIENICHELTWA, BlZ
3, AL BROBEINWIEE K BLLH0
Thoblw) el LT, [(HAD) =i
Zi (B A % B ALARAE R AL T B
&) B T E o db v El-w b E & o i 22102
X o T T &7 Dabie-Su Lu &7 (A#) &t
WL, FWUMmHCTELEEERET HEE W
%% (Ishiwatari and Tsujimori, 2003; Ernst
et al., 2007), &% M#EVWTH 5] (p. 205)
EEoTWwa, £ LTKRA - #IF (2011) %
[ Ishiwatari and Tsujimori (2003) 3 & UF Ernst
et al. (2007) &, Th o (HALHE) o>
DX 2 2T AUTIZFSERTH B 2 & 2Rl
L, ThozdbedbE—EHDT L — MU EY
ThorEFH LI, LaL, Tk RiERICE
s E L ORTFW R EEITIE, I b3
EWTHRVWEHBIENS ] (p.46) LB TW5,
oL, FORMLO HAM I [EALH EH
BRI O KBl 280y &AM L7227 L — M 2asik
AAGPTRERIFEZE L Tz eE2xbNhb] &
L, THARDZ ORACO IRIRZ BT A3
BH) THo] TLERRIILTWIEOT, L
DOFANNEAFHL LT UFREETH A A%, AL L 721
HETLV— Mo 2 DRI RSN TV 2\,

NETTI, AU - aL# (2001) % Ishiwatari
and Tsujimori (2003) ASHE L7z \E L7 1 E
Y hY =3 (R 1a) (K92 RELM SO #H
BT B hEe, K& - B (2011) 28
RET 2 [HPHSLIRF v T3] »EEEE oM
BATF—= oA THENPEP Z#ERL, INhb
IR L Tt H ST 5 BV O IEE
TWOWEHIZOWTHIRRL T, R, 5 10 4
BROBIRRICBWTAELNTOE Y M) —FHOZ
Wk HRET 50 BB, DL, HERE TR
PR (&l oY v YV Lo T, [k

0)@%52 2725 T\Wb, BB ENEDLY, /N
FEETRE LTHEBREINAZ EICh - T,

II. \EL>’O0F> rJ—5%

7 0% ¥ b — (promontory) &9 DX
I b5 Vb (reentrant) OXFET, 94->T
Be B MBI 2 VD . 2 DD KEEDEZE L
TTE RN OWE, —HOREPSAI-T T
T M) —=iMEErSANE) TS T /J\t (M

AHR) THY, AELTOEY Y —, AL
ithi&;}: ED WA EMIE OB~ M TH B
(B4 A5 AR, B 1a). DALDROFOE
mIE, WIfEEE SRR ERIRICE L, il:EPI
k ﬁ?#l@kl‘*@xﬁ XoTHxS ifu’jr%
7:5"] ﬁ% i L iﬁﬂﬁﬁﬁ% RS, HilET
@/\ﬁ%@ﬂfrofl\ﬁmuﬁ% EL, FIhH
T L — OAARNIZEL L THAYBEIZ
B EWVIEZTHD, BIAEOHIKEIZH T L —
FERPADHA TO LM EEAAEL (M
WK, < I Y ommis, 1 ¥ Fx 27 HER,
A=Y TRE), ZOX) RMMOIMLVEER
EHEZHITEARIIATE I (A - L%,
2001; X 11),

NENTOEY M) —FOB S LRI E L
WO ER O E & ERCE OS5 - TE-ER
Td» 5 (Ishiwatari and Tsujimori, 2003), —
RE2S X< MbONTVWSE LI %ﬁ#%@%
%ﬁmﬁwﬁéﬁhi,%ﬁtfiwbtxﬁk
LEARROBICKRE AL (RRE) 351,
R ER ORI KT 5, —F, BEH
EHILTIIRRED % L, YWV - TRV RDX
CHFELTVWED, HIFEERBICZO L) %
NER T AR/

KB - AR 28 B O AT AR AR 200~
250 Ma (ZHH L, B2l 118 o Ry
Eﬁ'¢$ﬁ%ﬁ@2%MﬁW%t%x6ﬂf
Wb, HERFIBIZIZZOERID %%Ew%%
W&E(%omamﬁt%%ﬁbwﬂwﬁma
(150-250 Ma) #3434 L (Hb& TEZHEK S
Ebwv9), ToRGTERIFHMNOY v 4 F
AF =W (250 Ma) IZRDDHZENTE 5,

— 461 —



(a) [Ishiwatari and| Medium-P  / Shai- (b) [Oh and Kusky 2007 |

Tsujimori 2003 | meta. ginskiy,
Primorye

North China

North Block (NC)
China
Block Dabie
(NC) i
| s

¢ Y% Eclogite
South / \
Cﬁ?na uHp Reent. / meta. rocks o | 'A UHT meta

O Collisional
igneous rock

Block meta.
(80 rocks

/ Yaeyama
O Promontory
Tomuru,

Ishigaki Is.

(¢)|Ernst et al

(d)[Omor i and Isozaki 2011]

North China
Block (NC) NC

Hitachi- Yangt

lTakanukl Cathaysia
Higo Craton

South China Sebur i
Block (SC) eburi

B 1 W7 Y7ol AREENWOLERICH T 2 &EOMIH. FEREME, KEHE Y12, (a)lshiwatari and Tsujimori (2003)
O JVHE [ B (promontory) 3 (B 0 I & b, H ARG B IEBULEICHE <), @I R Cdep FR SR L
KA R (promontory) 2 & fif 4% M A ¥ (reentrant) ~UEAT 3 % 8 &1L (UHP) 28 Wi 2 & T flf 2245 o 90 It & 1,
WEEEEERESHAENL, AHEO240Ma BIEABRE L LTHA, 22 05WHE 7 L— P OLABRT I
L THARGE, a7~ WEEESENOREL Im) - &I (Og) W &L 5 i o5 L& s % &
& [ B 0 K B A b TR 22 B & AR (b) Oh and Kusky (2007) o %E 35 @i, K BI-fF 4005 1 W1 6E - ) o stk ol (3t
WA IAT) ChEE, SHICHA, KR TPERILTOELEFICHR. BE-BEEOL 70Ty b2
J e, BEiR (UHT) 2R AR WEWRAORKS (Y7740 250 CEREEZE 2 5. ZOHTRIEK
M RE P EOEEY 7 M0, TLTCTOMOEMBIMIEET (A5 42 7) BROLEL S 5. (c) Ermnst
et al. (2007) 12 X % i ¥, Ishiwatari and Tsujimori # & Oh and Kusky it D fa 4 iz At bezd 0. ik
WHEH T EOLFHIOER E L, AEN#EAEEOSEZREZMA L, YR ORI WO RE I
AHES 5. (d) K& - B (2011) ofEde (b)) #MILKF v 73 KPI-FREF & L, PEsL A
CBWTEHEPEBRZE) KBEEZ2 Sy 72T w)Fx. LarLl, TOZ2ERNTHLICE T 5 HBES
W/ EFET S (KAXZW). HAOBEHREKASLHEMER G I OHERFTOMA L E 2 5. &8, 1990 F
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Fig. 1 Recent hypotheses on the configuration of the Latest Paleozoic orogenic belt in East Asia. In the clockwise direction follow-
ing the order of year published; (a) The Yaeyama promontory hypothesis of Ishiwatari and Tsujimori (2003). Japan is at
its present position as in the other maps. The collision belt follows a sinuous path passing the Dabie promontory and Su-Lu
reentrant, turns to the south retouring Korea and appears as 240 Ma high-P schist in the Ishigaki Island, Yaeyama Archi-
pelago. In this model, the entire Korean Peninsula belongs to the North China block. The collision belt migrates eastward
into the subduction zone from the Yaeyama promontory, and extends to the high-P metamorphic belts in Japan and Russian
Primorye. The Imjingang (Im) and Ogcheon (Og) medium-P metamorphic belts in Korea are interpreted as intra-cratonic
metamorphic belts such as the Fangshan belt in western Beijing. (b) “Yanji hypothesis” of Oh and Kuskyk (2007). The
Dabie-Su-Lu belt extends directly to the Gyeonggi block (Hongseong-Odesan belt) and farther to Japan and the Yanji belt
in North Korea and Northeast China. They take UHT metamorphic rocks and collisional igneous rocks (e.g. mangerite) in
addition to HP and UHP eclogites as clues to identify the collision belt. The hypothesis correlates the Ogcheon (Og) belt to
the Nanhua rift, and the southern Youngnam massif to the Cathaysia block in South China. (¢) Hybrid model of Ernst et
al. (2007). It combines aspects of the former two models. It regards the Imjinggang (Im) belt and the adjacent Gyeonggi
block as extension of the Dabie-Su-Lu belt and Yangtze craton, respectively, and traces a path farther away to Japan and
Primorye. This hypothesis neglects high-P schists in Yaeyama and it does not address the affiliation of the Ogcheon and
Youngnam units. (d) The Great North China (Sino-Korean) nappe model of Omori and Isozaki (2011). It proposes that the
Dabie-Su-Lu collision belt and the overlying North China ‘craton’ form great superficial nappes in Korea and Japan. The
collision belt appears as Imjinggang (Im) and Ogcheon (Og) belts (nappes) in Korea and as several UHT and medium-
P metamorphic rocks (klippes) in Japan. The Gyeonggi massif is a window of the South China craton, and the tectonically
topmost unit (North China craton) appears on both sides (north and south) in Korea and as fragments in Japan (e.g. Hida
nappe). However, this idea contradicts geological facts in the southern areas of the Ogcheon belt (see text). An analogous
comparison was made by Oh and Kusky (2007) for old models in the 1990s and that of Ishiwatari and Tsujimori (2003).
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(a) Schematic cross-section from central Korean Peninsula through Japan (Kyushu Island) by Omori and Isozaki
(2011; Fig. 3). North China Block thrust over the South China Block as a great nappe with a slice of the collision
zone in between. In Korea, the South China Block is exposed in the Gyeonggi massif, and the collision zone compris-
es the Imjingang belt to the north and the Ogcheon belt to the south. The North China Block appears as a tectonic
slice (klippe) in the Yongnam massif at the southernmost part of the peninsula. Geological units in Japan mostly
belong to the South China Block, but medium-pressure metamorphic belts such as Sefuri and Higo represent frag-
ments of the collision zone. In this model, the North China Block (Yongnam massif) should tectonically overlie
(thrust over) the collision belt (Ogcheon belt) in the small quadrangle area marked “(b), (c¢),” which is enlarged
in the respective figures. (b) Cross-section of the central Ogcheon zone through the Chungju and Mungyeong ar-
eas by Cluzel et al. (1990; Fig. 3). Geological units in the Ogcheon belt thrust southeastward over the Yeongnam
massif. This relationship is contrary to that predicted by the model in (a). (¢) Cross-section of the northeastern
Ogcheon belt between the Pyeongchang (Heisho) and Yeongwol (Neietsu) areas by Kobayashi (1953; Figs. 9, 14).
Southeastward thrusting also prevails here, contradicting the model in (a). Although the references in (b) and (c)
are cited in the paper proposing the model in (a), it gives no explanation of the discrepancy shown in this figure.
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