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There is exhibited the interactive computer simulated program, titled "Formation of the Japanese
Islands" and "Continental drift", in the "Earth Sciences" exhibition zone on the first floor of the Fukui
Prefectural Dinosaur Museum. The former program shows paleogeographic maps from 65 Ma to the
recent, and the visitors can see how the Japanese Islands were formed. To display smooth movement of
the Japanese Islands in the computer program, we needed paleogeographic data in every 1 million years.
We researched data from a lot of studies, checked marine strata and non-marine strata in various ages and
areas, and compiled paleogeographic maps.

"Formation of the Japanese Islands" includes the opening of the Japan Sea. It is generally accepted that
Japan was a part of the Chinese (Asian) continent, and that around 16 Ma when the Japan Sea began to
open there were a lot of islands in the Japan Sea area. Paleomagnetic studies have revealed that
northeastern part of the Japanese Islands rotated counterclockwise and southwestern Japan rotated
clockwise, and the rotation took place so quickly. But there are still a few problems remained; that is,
when the sea invaded in the Japan Sea area, when the rotation of the Japanese Islands began and ended,
and so on.

There are a lot of paleomagnetic data about the Honshu (main island of Japan), but rare about the rest of
Japanese Islands such as Hokkaido and Kyushu. Also we needed data of Sakhalin, Korean Peninsula and
Chinese continent, but we did not research sufficiently.

Here, these data and maps are provided, so that we ask critics widely.

Corresponding author — Yoshikazu NODA

Fukui Prefectural Dinosaur Museum

51-11, Terao, Muroko-cho, Katsuyama, Fukui 911-8601, Japan

Phone: +81-779-88-0001, Fax: +81-779-88-8720

E-mail: y-noda*dinosaur.pref.fukuijp (*2}M@I122Z 2 TZ AN EI W)
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FIGURE 1. Exhibition of "Earth Sciences", 1st floor of the museum. The arrow shows the simulation system (Fig. 2).

FIGURE 2. Exhibition of the computer simulation, "Formation of the Japanese Islands"
and "Continental drift".
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TABLE 1. Paleoposition by the rotation of Japanese Islands applied in this study.
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Area Age Pivot Rotation (paleoposition)
Northeast Japan Before opening of Northern pivot 47° clockwise from recent position
Japan Sea (~21Ma) 146°E, 44°N
16Ma Northern pivot 29° clockwise from recent position
146°E, 44°N
15Ma Northern pivot 14° clockwise from recent position
146°E, 44°N
12Ma~ Recent position
Southwest Japan 17Ma 129°E, 34°N 47° counterclockwise from recent
position
16Ma 130.29°E, 34.65°N 47° counterclockwise from recent
position
15Ma 130.29°E, 34.65°N 25° counterclockwise from recent
position
14Ma~ Recent position
Chubu area 129°E, 34°N 47° counterclockwise from recent
(Nohi area including Noto ~17Ma position
Peninsula) 134.16°E, 39.90°N 47.5° clockwise from the above
rotated position
14Ma~ Recent position
Kyushu ~17Ma Position according to Ogawasara and Nagasawa (1992)
(except western part)
14Ma~ Recent position
Western Kyushu Moved with main Kyushu without rotation

iz, $75bBE3B3MaZE Tld, BHEDOEH Z KA D 12120°
A5 &4, 32Ma~18Mald Z T H 5 KEEFHE D 1280° [A]#ig
¥z, ZLUTIIMaTHREDE L LT W5, ZN50E
BEMUC DWW T DT —RIIH[EZ TN TER oD, B
EDOILHEE T E DMEBRO X FEHEEE TV 5.

H A0y P

WERRIE, EFED (19D ORZE LI, 5 Ol
TeOTF—2h5, BREORREELZ LD Z TERL
7z, Tz UfHhikic onwcid c oftilgic k- 7z8 D & L
TR L TWRL.
18Mablii (Fig. 3-1~19)

HAFEDOHMEIC DV T, 17Mallfii Tl 3T

—DELDZHHL TV, JLHFHEEROHA, 32Mak D i
L L TR S TV, HHBRXIZEE A (1991) 1
FDWTWBM, BN, JEJUN, (HERPES~LRE,
FWN, W48, A%, JufEiEs 8B 2 i mE Oz
oA (ERFED, 19UCK D) ZIMKL T, WRERZIEX
L7z.

17Ma (Fig. 3-20)

IR, NFER (1993) ZEARLE LTWa. HAN
filcDOVTiE, EFIED, (191 BXUERIEN (1992)
EBEIC U,
16Ma (Fig.3-24)

AR/ NG (1993) ZRARE LTELL. S2E
M (1992) BEUEIEH (1982) EBEICFRINGE & WHE
ICRE 2 A T2
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CCTC, FRICAvEa—&yIal—+r93Iblizo
T, 17Ma~16Malc M3 TOHAYEDOBHNZHE T, H
OEHiEE KELS BT ZT L5, ZORDOEHPEXA
BT o Tz, F T T16.75, 16.50, 16.25Mad i F[X]
EIER LTz (Fig. 321~23). TO3IMDEKDIERICH Tz
ST, BZEH (1992 ukekhig), BEHEh (1992 :
JeREtiis), EAa - 19 (1992 @ #E - g iis) & &%
SEICLDDE, 1TMaDBEEN16MadD 2 B DIRFEIC 7%
B XD EILR L, MREIED (1989) Il B KAIHE
5 & AAMEOMFE LU OB & A EE L THEORAZRN
7z.
15Ma (Fig. 3-25)

tiEEZ bR < HASEOH R & KPEDOHERIRIE, T
1EFH (1989) IcLizh-> T3, JhigiElk, 16Mak 13Ma
DRDOHPEZEFTNT N .
14Ma (Fig.3-26)

JERFE N (1991) O ZN— R, FEREDOIR
FEHEZHIAPDOT—205HMHE L, 2k LTI, 15
Ma & 13MaD DK Z iz, S EHEE, #8575 (1986)
RTHE (1986) ICHEV, HFFLAREDETRRD b ERRIC
SICZE LTz T L RELRO2M A%t (Foram. Sharp
Line) 72 M5, 15Mallf, BHSHICHD -T2 E X, 14
MaTEFACTzED & L.
18Ma (Fig.3-27)

L, FEEEA (1991) ZRRAL, KFEQHEFIR
IZDOWVWTIEmEL .
12Ma (Fig. 3-28)

AHIF (1981) 35 X UChinzei (1986) ICHEHDWTIEX L
Tz SHEBMEEC OV T, BRI (1991) L
Tz, FEREBICDOWTIE, 85~ 3Mal AMICHEZE L 7z
EExNTHHO (LM, 1986), TORLKE, 6MadDXZET
EERHELTWHR.
10Ma (Fig.3-29)

JEEFIE A (1991) ISiE> Tz, KRBEDWRRRIC DWW T
FELT.
8Ma (Fig.330) XU 6Ma (Fig.331)

S#E L5 X5 R HAN SRR R Ui iR A R Y
S5kholzlzd, 10Mal45MaD K Z 5 K 5
BIETIER LTz, SHOBE OISOV TIE, EFIEH
(1991) 1T X B RERE-OUFRE DIRFZE 0, &L DIFEAE
RERBE U, WEERE, SMallfEfviz& DL
U7z, TRk (1986) o kiU, mietta LR - %iHh
Bt (Blow, 1969MDN.13~N.17 F#B) 1< HA I B
THM U714, st (N7 55 cHOHIRT 3.
ZNUE 7Ma~6MalcH7z 0, ZOEHEITIT E i FEN
TWzeEZZTERLUTE.
4.5Ma (Fig.332)

JEFIE, (199D ICHDWTERI L. KIEOHRRIRIZ
&L 7.
2.5Ma (Fig. 3-33)

FEEFIZ (1991) ISHDWTWW S, KEEDHEREFRIC DWW
TlE, Ogasawara (1986) IZHE> 7z,
1Ma (Fig. 3-34)
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FEEED (1991) ICHEDWTIERI LTz, KEEOBFRIZ
mEL .
1254605 (Fig. 3-35)

HAEIORZES (1987) ICEDVT WS, KFEIZDNT
&, WEIED (1992) 1Kt 7.

2 J4ERi (Fig. 3-36)
HAEPRESs (1987) ZRIC Uz, KBEICDOWTIE,
# (1973), s (1975) BX UHEIZH (1992) =HE
I L7,

HHOBE

a0 HAYE OB OB LI DONT, TNETOD
ITRTCOMBENFHET ST LT TET, Ftdohh o
ZN—RACT HMNIEEGHETH > Tz, 9 TICdhNTz &
S, SEIOEITTIE, PREIEAH (1989) & FEEFIE 1 (1991)
THRAREHAL TS, Bnicdbiz>Ti, Z5L7k%
{OT—=RZZHMNCKGEL, EEZITONETHBT L
TR TWED, EEEORERE VS, KHEIC
SNz, RSO TO—EDRRETHS &
STWVW5.

BRI RS 22T T E D DN auvbhd LD,
RSSO E L TEEZ LB S D, HILHARD[EEE
IZDWTT, ZNEFRHAALES TN DhDTay 7
ELTOEFHNEDSNTED, 7z& ZidHoshi and
Takahashi (1999) &, WiAMEMZEIICZDORILO 7 0
W I TOREZZHEZERL TS, TH5Lk7ayre
U COBEIR BB MEES 720N & TldENE
HEbnah, #HLTTHENENEDTHS.

FHILHARDEREDIE TR DWW T & 2 < O RN
H5. MH (1994) &, AFRPIOIRMUE D RIHLEHD) Y16
Mall 37 Uiz &b RT3 D, HILAADME§EIZ21~
ISMalc I TiEC o7z 32 REE H 5 (Hoshi and
Takahashi, 1999). T 9 U7z HRHiDRELK T &, HilHy
TR (v 7 OZENNERELGEE) ICXb8DMhE L
Nz, SE, ZoX5%&7 0y 7 OREEy K O
TCICRMT 52 LIZTEiEho12h, S5REFNZEThOT
0y ZIZ DWW T O EE T2 MG 2 080 H % & Bb
ns.

THITIIA % 51E, 5~ 3Malc AMICTEZE L
T ENBHHERE (AR, 1986) ICDWT, SRIGEH
BRETZ AT ENTET, BEDOMNBEZRHTE Ao
fe. R EIIERZE IS 2RI ZEEZS
n, RNMZDENSTERZH Tz EBDbNEMN, T
L7zRHE TETWARN. #EDOMBEICDOWTIE, JbihE
YN v, FEIEBREGEWIZRNTED, 510D
ETERETH 5.

Bbbvic
COMERCTICHIZ> T, I CIJBRAIIC X%

TERRL TS 5 DHMNRNTE D, BEIC LI
T A E S C EMBIRE o Tz, (EREL FY, i
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EEBICHEBLIZEZVZAEWVIRNTERLIZEDL H
D, FEORREBRMLUIZEDONES0E LNENT &7
B LTEERW. Lo T, coflEzd LIHE
N2ZHEE, Fischizo THEZW.

TTICRELIz& DI, TOHHMIFREREZICE X FEE
TR IER, M T 5 LIETET, cnh b L HEN
B> T, RHDT—ZTHLIEDTERIEN LT
LTEHTERXIFE->TVS.

5 SRR

Blow, W. H. 1969. Late Middle Eocene to Recent planktonic
foraminiferal biostratigraphy; pp. 199—421 in Bronniman,
P. and Renz, H. H. (eds), Proceedings of the First
International Conference on Planktonic Microfossils,
Geneva, 1967. 1. E. J. Brill, Leiden.

THUTTE. 1986, HAMOEMK & Z Utk 5 tisEryHHc
B9 22, 30ME. AT #ERY 18(3):188-191.
Chiji, M. and IGCP-246 National Working Group of Japan.
1988. Paleogeographic change and bioevents related to
the opening of the Sea of Japan. Journal of the

Paleontological Society of Korea 4 (1): 55—60.

Chiji, M. and IGCP-246 National Working Group of Japan.
1990. Paleogeography and environments during the
opening of the Sea of Japan; pp. 161—169 in R. Tsuchi
(ed), Pacific Neogene Events: Their Timing, Nature and
Interrelationship. University of Tokyo Press, Tokyo.

THTHE - IGCP-246ENY —F > 7 7)b—7. 1989. H
AU A HE S T L - BRI D8 TT ) pp. 57-63, H
AHGDIEE & Z U S Hreh =it sy FfE. IGCP-246
NI —F2 77—, 5B 1GCP-246 "Pacific
Neogene Events in Time and Space’ <PANETS), &
I

Chinzei, K. 1978. Neogene molluscan faunas in Japanese
Islands: an ecologic and zoogeographic synthesis. The
Veliger 21 (2): 155—170.

PAPEYE R 1986, HFTIHIC AT 2 H AR DO BRIE D4
fee HAgOIR. AR ER 18(3) - 181-187.
Chinzei, K. 1986. Faunal succession and geographic
distribution of Neogene molluscan faunas in Japan;
pp. 1732 in T. Kotaka (ed.), Japanese Cenozoic molluscs
—Their origin and migration—. Palaeontological Society

of Japan, Special Papers 29.

Chinzei, K. 1991. Late Cenozoic zoogeography of the Sea of
Japan area. Episodes 14 (3): 231—235.

JREFFIA -« ISP - I SERE. 1992, JEREMIKIC 351
R RO 0L & A dT I S pp. 85-95,
PR < STATHERS - ST - GRS - RRILOHEZ

(F), HTHAMBOME =F—E - G - HERE—
HUIEEEETE ST

IRz - /MR K. 1994. ODPH A OHRHIEK & B
Ailg « A R—Y T HRRFEEECE =R & O AT
HiEk  16(3) : 154-163.

el EERS. 1980, LB IU) B HHE =R OBUL /I DRF
. AT HiER 11(6) : 368-372.

PIAEREL 1975, IKIEFRDAASNE. 77—V T RZ
11: 4-11.

2O - WIFHR - REES. 1982, WREILHB XU
FARBHIE OIS, M E RS (5 /577D 1 X,
wEFAER, D<IE, 83 pp.

Hayashida, A. 1986. Timing of rotational motion of
Southwest Japan inferred from paleomagnetism of the
Setouchi Miocene Series. Journal of Geomagnetism and
Geoelectricity 38 (5): 295—310.

PR B 1994, PR O IR0 & RIEHAD
mlEs. AH HiBK 16(3) © 135-138.

M B - Bl < JRRNTR. 1989, HAFIS O fiiE
e DRdA | pp. 51-56, HAMEDIEMK & Z IS H
=AM . IGCP-246E N T —F > F )L —
7, H#B. IGCP-246 "Pacific Neogene Events in Time
and Space" <PANETS), .

JRRN R, 1986, HHIRE S & RIHTE =Ad D iRy
ANY b AN WEEREE 18(3) | 169-174.

JRRZNFR. 1994, BEER © HARH I oD oy B 2258 48 =
FICBI BZH— AT HiBk 16(3) : 133-134.

Hirooka, K, H. Sakai, T. Takahashi, H. Kinoto and A.
Takeuchi. 1986. Tertiary tectonic movement of central
Japan inferred from paleomagnetic studies. Journal of
Geomagnetism and Geoelectricity 38 (5): 311—323.

JRRAZRR « PR« AR T - fIRC2. 1994, JER -
JLERHII DT =R O I AT HiER 18(3) : 186
190.

Hirooka, K., R. Yamada, M. Yamashita and A. Takeuchi.
1990. Paleomagnetic evidence of the rotation of central
Japan and the paleoposition of Japan. Palaeogeography,
Palaeoclimatology, Palaeoecology 77 (3/4): 345—354.

Hoshi, H. and M. Takahashi, 1999. Miocene counter-
clockwise rotation of Northeast Japan: a review and new
model. Bulletin of the Geological Survey of Japan 50 (1): 3
—16.

KA. 1986, FAEMEA LR S ATEHIHE DA X
ko AT HEERE 18(3) 1 154-161.

IGCP-114 Natinal Working Group of Japan. 1981.
Paleogeographic map of the Japanese Islands during 16—
15 Ma, the earliest Middle Miocene; pp. 105—109 in R.
Tsuchi (ed.), Neogene of Japan —lIts biostratigraphy and
chronology—. IGCP-114 National Working Group of
Japan, Shizuoka.

Itoh, Y. 1988. Differential rotation of the eastern part of
southwest Japan inferred from paleomagnetism of
Cretaceous and Neogene rocks. Journal of Geophysical
Research 93 (B4): 3401—-3411.

AlZEEE. 1981, Mk (R @hpit—rh - gtk
AR UL BE— 5 pp. 251258, ¥R - KRB

(E1B), WMAEEIONIZE CRARE MBIGRIE L= X
). RAREmBFEEERCEMmCR IR, #rik.



54 Yy AT -

JERFRIEE  MRRA— « MIRSER « S HSEES. 1991, HAD
HESUE R LR, EERA RS 274 0 1114,

MR « =3l w %#Hu:. 1992. [rfg &P DR D
Te bR DIEDZEE—. 77—\ U RZ 31 20—
37.

Bt 1989, JkifEEREADT 7 F =7 AIBd %0 <
OO OFHESRE. ATl HiEk 11(6): 309-315.

B RS, 1973 [HTHZIHASEGORD 5.
FHERE, AL

Nakajima T. and K. Hirooka. 1986. Clockwise rotation of
Southwest Japan inferred from paleomagnetism of
Miocene rocks in Fukui Prefecture. Journal of
Geomagnetism and Geoelectricity 38 (5): 513—522.

FSIER « IEEHE. 1994, Farg HARD 2 ERSalfsE 7
IVEHAMOYLR. AT HiBRK 16(3) : 143-146.

WG - o W - SRk . 1986, HABLKRTO H
AKH|E ; pp. 249-252, V- §EZ - A —B (), H
KIS O K2 B & U TORER L BIF— Al
J&, PR

HAZEIOf 2 (). 1987, HIAEEIUfCHI. Hpik
kRS, #5119 pp.

Ogasawara, K. 1986. Notes on origin and migration of the
Omma-Manganzian fauna, Japan;pp. 227—244 in T.
Kotaka (ed), Japanese Cenozoic Molluscs —Their Origin
and Migration—. Palaeontological Society of Japan
Special Papers 29.

NAEIFEPURR. 1993, AFBHENIC B B s R LA
REOROLEE & Z DZE. FK 4 FREREA B w5
—fRI7E (C) WIZERCERERIGE. 15 pp.

Ogasawara, K. and K. Nagasawa. 1992. Tropical molluscan
association in the Middle Miocene marginal sea of the
Japanese Islands: an example of mollusks from the
Oyama Formation, Tsuruoka City, Northeast Honshu,

Japan. Transactions and Proceedings of the
Palaeontological Society of Japan, New Series, 167: 1224—
1246.

Otofuji, Y. and T. Matsuda. 1983. Paleomagnetic evidence
for the clockwise rotation of Southwest Japan. Earth and
Planetary Science Letters 62 (3): 349—359.

Otofuji, Y., T. Matsuda and S. Nohda. 1985a. Paleomagnetic
evidence for the Miocene counter-clockwise rotation of
Northeast Japan—rifting process of the Japan arc. Earth
and Planetary Science Letters 75 (2—3): 265—277.

Otofuji, Y., T. Matsuda and S. Nohda. 1985b. Opening mode
of the Japan Sea inferred from the palaeomagnetism of
the Japan Arc. Nature 317: 603—604.

Otofuji, Y., T. Matsuda and S. Nohda. 1986. Brief review of
Miocene opening of the Japan Sea:paleomagnetic
evidence from the Japan arc. Journal of Geomagnetism
and Geoelectricity 38 (5): 257—294.

A - RS, 1992. i}\EEI HTE I 351 2 H728
RO & - BT S pp. 39-51, /MAME -
VAT HERR - ﬁﬁﬁa 5 RE - Ol Z (Fd), HH
ARigOFHE =F—JE - HHP - BB MR
37.

L - (LIRS - BEPTAS « JRARZRR « ARAERIE - B
FHEER « BRI FHFER - RENESL - IS & - SRR E.
1992. (LfzHh 75 Ok E & e S pp. 97116,
ANPREIE « STAHERR - vl - IR - RRLOHE 2
(B, ATHAMBOHE R—JE - HHE - HERE—
U T ST

ISR - HEME. 1992, HAMERE S XU O
kioh‘%tlﬂ%ﬂ*i@*%iﬁ@@j s pp. 311-326, /INWRg I -
AT HERA - ﬁﬁﬁa 5 RE - BOLEZ (Fd), & H
AgOHH =5 - P - EEREE— MR
37.



HAS B0 E g T & A EYIEIC B 2 )8R 55

56Ma~ 65Ma

FIGURE 3. Paleogeographic maps of Japanese Islands. Shaded areas are the presumed land.
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