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Abstract

This paper describes the outline of study of the Mino Terrane, central Japan, principally from
the radiolarian biostratigraphic viewpoint. Activiites of the cooperative researches related to
my study such as IGCP-115 (the siliceous deposits of the circum-Pacific region), IGCP-171 (the
circum-Pacific Jurassic), IGCP-224 (Pre-Cretaceous terranes of Japan), Circum Pacific Terrane
Conferences, are also reported. After the plate tectonic discussions on the orogenic belts were
presented, we were going to discuss the Alaskan geology.

I have met Prof. Pessagno in 1967 at the special meeting of IGCP-114 held at Menlo Park,
California, and he taught me the fundamental knowledge and techniques on radiolarian
paleontoloty at University of Texas at Dallas in 1968. After leaving USA, I started the extensive
study of Radiolaria with my colleagues at Nagoya. The first paper reporting the finding of
Jurassic radiolarians in the so-called “Paleozoic” areas in central Japan was described by a
student (M. Sakai) in 1979. The results of these studies in the Mino area was orally reported
to Prof. Emeritus Teiichi Kobayashi, who strongly recommended me to write the result and to
publish it on the Proceedings of the Japan Academy (Mizutani et al., 1981a).

Jones et al. (1977, 1980) and Coney et al. (1980) pointed out the importance of the
tectonostratigraphic terrane as exemplified in the geology of West Canada and Alaska. The
Wrangellia terrane, the Chulitna terrane, and the Angayuchan terrane are the examples of the
terrane in west North America. We have a special meeting in Japan called the Oji Seminar in
1981 as an activity of DELP (Dynamics and Evolution of Lithosphere Project), where we organized
the Circum-Pacific Terrane Conference, which was held thereafter at Sydney in Austraia, and at
Nanjing in China, and so on.

In Japan, IGCP-224 organized by Prof. K. Ichikawa to restudy the geology of the Japanese
Islands based on the radiolarian biostratigraphy, and we published the report entitled the Pre-
Cretaceous terranes of Japan.

As for the Japanese Islands, Miyashiro (1967) published his idea on the geology of the
Japanese Islands based on various aspects of earth sciences such as i) the fundamental knowledge
of metamorphic petrology, ii) the thermodynamic of Al,SiO4 (sillimanite, alulsite and cyanite), iii)
classification of metamorphic facies and facies-series, iv) finding two contrasting metamorphism
of high-T/low-P and low-T/high-P ones, v) combining the data of deep seismic zone under the
Japanese Islands, vi) distribution of Cenozoic volcanoes, vii) geophysical data of whole Japanses
Islands, and viii) topological properties of islands and trenches and trough, collaborated with

Sugimura and Uyeda, which were really a beautifully summarized to understand the geological



history of our islands. On the other hand, the concept of Heterogen, or the heterogeneous
aggregate of the craton and orogenic belts in East Asia, of Kobayashi (1953, 1957) has been
approved by the Asian geologists, which may be treated from the collage-tectonic point of view.

Outline of history of the study on the Japanese Islands suggests the new and global trend to
understand their geological history. As was discussed at the DELP meeting in Japan, the studies
of geolgic age determination have been stressed to be much more promoted for all the earth
scientists, and they gave us additional data for the study of the intra- and inter-terrane relation.
As was treated on the basis of the biostratigraphy of the geologic history, we can extend our
discussion to the geohistory on the basis of the choronostratigraphy even if there are plutonic and
metamorphic rocks and Precambrian rocks.

It will be discussed on the basis of the P-T-t-path of the old terranes in the Japanese
Islands. The complexity of mélange terrane, or ophiolite terrane will be disucussed in detail by
biostratigraphically and choronostratigraphically.

In this report I describe the short history of academic exchange program between Nagoya
Universiy of Japan and Nanjing University of China, which have been performed under the
leadership of the governmental policy of China and also under program of circum-Pacific terrane
project. In fact, the geology of the Nadanhata terrane in the Heilongjian Province in northeast
Chinaa has many traits in common with the Mino Terrane in Japan. I published a paper in
Nagoya Journal of Philosophy (Mizutani, 2013) on the revolution of science, and I reviewed the
paper here, too. Brief history of our studies of the radiolarians in the Mino terrne and in Japan is
described here on a basis of many reports published in these fifty years.
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Z oM & E FRRoMER Ok, 2013) ICHWTBW. B, L oRROiHEE LT,
EMHDE L OHRADPBEHHOMIEE LT\ b &) % LeGrand and Glen (1993) 23 X 5%
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2o X 91T, FiZ, LeGrand (1988), Stewart (1990), Glen (1982) %@ A7ZA%5, T bH D
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MR 2L Do S, 14, TV—b T2 b2 ZAOWDVEEMAZ LN TE S L
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7z, JEFH O Kuhn & 2 ®FE, Hoyningen-Huene D J5i3# Td % Levine W2k LT FOREWORD %
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PR FE N TV, Zhid International Geological Correlation Program, (ML T IGCP) & :iEh
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7z (Mizutani et al., 1981a). RIWFIZ, A, MK, HEFAINIIECSEH BIRICBEWLT,
SN O B A ORGHERZ W - Td 5572 (Shibata and Mizutani, 1980). RS k4,
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115 OHEFIC /M LT, HRIZAEK S 7z (Mizutani and Shibata, 1983).
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HOYtr, 72F7:F UTD T Prof. Pessagno D2 Zif) 122 LR E o T TH o 728, RO
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filifidy % Hikz LTz, TRAF IR, 280K, &I o728, 2L T, FlOE VHIZEE D
DEBoTWBEIEAZHEMLT, Zhr “Ha” LIFRZLLFFSNL 0 Lk (Al - R,
1982) . L& L, I, “FWBIFIZ, 28K, LZX 500013, MAEZFICE ST, LTLBELT
Fwv, EVHIFEMAZENLAS, ThE e LA SICRBRTE 2w Em Uz Ok,
2013).

CNETHBRTELZEHE, I VEMOWIERLEI2 T, TOIGCP 115 12Mb > TE
7. TOWMRFICHEST, ZOMOWET —<dbVA0AHH-T, REHBHOWNTES,S, HLWHE
BRIMAD o7z ) R ZHOLHREICL T, RIFERICMONEE L LB T 5 X912k - 7.
IGCP 171 b ZD—2>Thb. ZO7NV—T1, HARD#E IE5E L I+ ¥ D McMaster Univ. D
Westermann SH0MI 72 o T ) 72 “Circum-Pacific Jurassic” EIFRRE LTV AIFZE 7V — T
Tholz. F7z, HBIETNZIGCP 224 LSBTV —TbHb. T 2 TLTOMMRDOFAL A % BEL
LTBIH.

MHHROBREDET Y TH 5K E 2MHE TUGS = International Union of Geological Sciences [EF
WHERHAEED D D, WHAITHET 2 ERRN 2 HE 2 & - WP 272012, HlEL TS, —H,
UNESCO & HIZKRELGBHICOIo THEMEL D> TWVD. INHMAEEMEE L) LA, £
DB E LT, IGCP Board Member 3% ), £ Z~FEEDWZEE 5 H ¥ L\ IGCP OHe %A T
bbb, 22T, TOWREVPWEUTHLLEEDOENLE, DINTHEA, MREILHINE. £
LT, —#%IZ, Z® Grant % seed-money & L C, WMEEZHEDLI LI L. T V—TBKREITH
&, WFEIRENIE IS 2 525, Lo L, T2 @EE T 50ICFM3005. EHENTHIEHZIEE
Fhm - sEA - FEH - HEIIIKREC RS THS ). T TR IGCP 115 TEEASEOHER & L
T, WROME WHERZMER SN, T2, RIZERS IGCP 224 Ti&, KBz Ko —HR
R WEER OTTE b - THHBE S 7z,

7 A1) 5 D4 (Geological Society of America) 1213, &R Penrose D&% b L I2 L Tl
wL, MESXOEEICKEE 72 L TWw5b “Penrrose Conference” 2% 5. 3, /NI —7T,
Penrose Conference # il L, & 52, IGCP~NEFELTOHLDHL. —F, HRTIE, LI
B O3 SN AR EEER OB LT, &<, EBRMZREED X ) ke b o5t
W—T12iE, FEEACTHRE L, s 5 26052 LbH 5. %I~ % DELP =Dynamics
and Evolution of the Lithosphere Project : EIFY vV A 7 = 7¥RAIEE M, 25Z2D—HITH 5.

WrgeRt i, HHEASRTH S, T2, MikE LT, HorwiE, FESHRELTD, E5HI1C, BHw
MRHEDERD=0IZS, EERIWR Ay =V TiHbN b I %, LIS, RETIE, PRk
& & BDITHIZEIEEIE LT Y global 12 ) 22H L. LT, Loy V— 7L Z2OiEE)IZ, #F
FEEHMRICZDORBEOERN DY, T, BHICL-oTE, EBNICR2U6K/ELH-72. LiL,
B R TRTED L) MR THEELTWHOTIE RV, £0—>2L LT, W, &<
2, BRARFEAERRFLORHEABNIIL T, TOREEZBRDZZLICLEH. Zomilc, &<
WHEOWFETEL /IR E—HAEDOZ L 2R L TB2RIER S %W,
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M2 HLDOMBETHLRII R ) O2OHh o7 LW bAIZ X 23% %, AL, T HAMFEAT,
Mizutani, Okamura and Shibata (1979) O#E% Ti##H L7z, £ 2 TIXEOGBE 2o 727202,
T/, REHBWEEWFERTREL N hdolz0d, WEZEOHRD SEFOE ML) -
72, MEEIIP RO KRERLDTHLI EHNS, R, 19814 4 H, W THEF AN H -2 & &,
ZONEZPMME—BAEICBHEL, BuTdbnineEzTni, HiE, $TIK»SHT&—
KIS, BORIL A OWfgE 2 i T\ 72 (Kobayashi and Kimura, 1944). 72, KIITHERIN7
Y%EF A b (Perisphinctes sp.) DILAIZDOWT, D THWE.LOEZF > TB LN, X, ¥&T
Ko EHELE AL, IMEEDOHEDOHM ZFNTW72E, BRELTBWT, MpaiF7z. Sato
(1996) IZX > THLAMAINTWVD L IHIZ, MREEE, KNALRAROFELETHY, HE
AR HMERERDOEH TH o7, TH, MM LzE &1, RS LLBBIWEANTLEESS
7o. RE, WEFEORSLLVIMRZE LD, REOHETH LIV LHBEE LT, LRFTO
Va2 TR LA DR L GOV TREE Lz, JedlE, Lo b Ha@IFClivwTBoh,
B I BE e o7z, 2, BRIV TO#EROAETH 72, — O NICHEHT 2 HiE
T BEFIETRTHE, 7, FELWIIEOARGR L FEDOFTHIZA > 7.

MAFHHER DD L, ZhE T, 2B T TBOREAIE, CoEE T Clcrtbeid®
WKHEWTHT L) Icemlhoonhsi., 2LT, ERBESCHRBoF LR 2 BARNICHZ T2
o/,

ENDHED - THh S, B, BEOBFEZIEV. 2, D23 E21E, WEFOERD
WChote. WHAENEEDRD, REFT TOMEFORERLHNIIOWT, BAHb2LEH1T, §il
TL7ZE 57z B, BAOKMRIZ, B BErS [HEBOKD v 7)) 7RICoVWT] L) EHo
Mz 3559128, SO TVT, ZLOLHETA TV, & IZ, HREAEDH VRFIZHIZE S
N7z “Ozarkian HE” 2 EIZOWTHI > TV 5, LALEEHL TW 2, il OFIEERE - HER
B 2 & BEEEICR Y, EOEFT SN RN OGP - EH A FOR L EELTL 2
oz, BIUIZ, TR, RIS, KEO/MNEERY S ADBIERRIZOWT, BITRD X HITERM S
iz, [7 20 F oM b L g OHils L ZFRRICHIT 25 2 L IE@mBEWIZIELw e ? ] & REZEo
HMONFEZT CHELz. 2L T, ZOmBoOBHE LRI L&KL L.

TAEEHHEET S L &121E, RBIE, AWEEICE» RV L E2FELTOHEML T2 5 Lk
BaRH oL ) lhoTniz, il Ld, BbORBHEILAICET 2 BRICOWTIE, T8
LT WP B2 > TAHEN R 72D Tho72. TO L) B2 T, b oifsk
R E LT, IS/ (Mizutani et al., 1981a). /IEKE—JEAEICHTEARSTH 5
ClbHoT, EXICHARDMEBED?SIZEIKTIHI NI EMTH 505, BEANIZE - TIE, BhbH
N wBWIHORE - 7.

HOMZEIZONT, HEE DRI LENIC, 22 THERO—D, KB (1982) IZOWTHLTHE
PRI G LRV, BB, KRWFTOLMT, RED L WKEI LA Z 2D, K4 LHLwHEL
BRLT, TOMEXFTLOTHEEL TV, HUEIY RFHE, HDviE, B2k 2R HARS
BOZWT, KA LWOLENIHRDOOH -7 HBIZEZIE, OvibW 5 R ERE O 546 Huls o
o, VagROFERERTHEHEILARADOP>Tns/zl E, ZLT, @FNE T, LAV
EEINTWWmG s, ¥Vagid—HEROLARADPo T/l ThoZz. DH@BIK
LA D SEM GEEFLWHIKE 2RI 7@ L TH o7z, EXRITNE LR L RVEEIZ, £k
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) L m e LWL, ML IIWiE->TwEh, L)L TTh-o 72, FAlL, ibao
WFE L AT LT, TOMEZ - T, Mzl Tni.

RBZD L) BAREWNRBEICOWTELE L 572013, K& (1982) I LDTTH-72. TOfE
i, WHE—EAEPDELIHHETTIONT, RICHELZKFEINZZDOTHY, AL LT
X, ETHEWMDENLLS LT, FLBOBIDTH-o72. Thid, TOEHE X7 L T/ DELP ®
WEhO—u & LT, FHBWEATETELY L N TEHNMITH2ANS “£F+ I+ —" (Hashimoto
and Uyeda, 1983) THHEL &9 L& X TWw/zN% (Mizutani and Hattori, 1983) Th-o72. Th
FHAVEOME 2 &) FEX L) I ETHY, HnrMHEEOHFEMZ LI13E) MET
Holz. FNUZE “terrane” OEJETH - 7.

$TIZT A1) AT, David L. Jones 725 25102 % 5 T, Penrose Conference T Z D[] %
i LIGO Tz (Beck et al., 1980). TDOANELEREFEIF—IZBML T, & L —HiZ, &
DOMEIK > Tl fhd 7z, FEIC, COREOKRZ ERESEE 2T, Uk, “Circum-Pacific
Terreane Conference” (ULF, CP-Terrane Conf.) ZBWTITZ ) &) T EilhoTWiz. Thb
DORFER EIZOWTIE, FAIZAKRSE (1988) TRELMAL 7.

ARAZEDTR

ZoW, BEEowHEANRILHEIL, ALz dhoic LT, KEZHBHFEBI L Tw, Thid
LT, REEETHAD, T/, I, ThELRTIADNT, ETH1&L4121E, BENAE
BRLLS DRSO hholz. ZOXREGORPMELRY, BHENBHOWTE/NEORRICR Y,
HE T, BBORDTONE L)1l ho7z. RFICBVWTHHI L ThHo7:. hehbbho/zl l
Tho72d, AEKFIIAAORKE, HERKFIAROERICH L HKE, Z LT, HRICMET
LHHKAIBHERFLERBBHICHARZ DD, KiREx 752 L, Loz L) RIEFHE O
BB T 2HEFHL»HESLNIZE L,

BMRIRTIE, YBE, ERETHo723 AWHBROMAFE LT, 19824, ¥, M SHEIZIK
HL7z. 2L C, KF¥FOEMZITZLTBWT, BE, FEEFZHREZIGH SN, o/ KFERH
BRI L R SN, o, FNO=Z 2 -2 LT, FHRBIEESR, ®ESH
7o. RADS, MO THEETHo 720, BFEELREVPZEOEMPFEL, MEMETH-722 L7725
c. RIS EAR, FEKE, REERALT, FEP#ERT LT EKEL T 72, B,
INFTHRRZEDE, MHBOMETH LIS ko 7cFHEEATZ Tz, EHITMRT,
CP-Terrane Conf. DEj X 4 H VD, WHIEEDELE L > TW2DT, TATKIHE L. ZoWEIE, HEO
FBURDP IR E > 7240 TH o722 L dbHo> T, KELTTSCRIIZOEREBELZELS LHITHINT,
HIHFEN L H 2 FH & ko7 OKE, 1983).

ZOEHDOHEOFEEEZ, 22T, L TH 9. HETIE, FBRBOEDHENE, FRicimoMFiL,
HOEVHTHolz. 200, ORI THELFY, EAZTOKRZFHEF L. YRTHLD, £
CTERT AV A OIEGRS, FEAEDFEFIE, TTEERAL T LI FOBHEXTHLT
L—bF T 27 AR THozH L\, 06, 22 THREAZHEOYEZD, XTL—F -7
I ATHotz. FOXH) BRI EEEMKICDIo TV, H5H) LT, —HoAPERIZT
L—h 727 22202 L 2MMLII LD TV, LA L, HEFECKELREZIZ LD, BRK
F0ob, AFFRTRAYVINEFOFEPEFTH L)1k -T, £ DAzHIE, Dewey and
Bird (1970) & %dik, FTL—bF T2 b2 2A%ZFAND LI o Tz, ZRPBEEKSE
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TiX, HEO—DOTH-7-.

M, TOFEMEHEE L0, FHERTMZIHT2ME IR LT flziE, RiZEosT
(&, REEFRHEEZ ) AFHE, ) HERHFEIC -T2, LarLl, PETE, 22089
RIS E e o7z, SHUTHVFAERBEAICE o TZE THRIBM R L ko7, WHEFTIE
ED XD RREICEER L O ICHEBEIRE LB LE D > Tz, —7J, CP-Terrane Conf. {2
F, EEREDS, PEOREE LT, MEKREOR RPERSH W B, LarL, HrA
BIZZOERONEZ ML TV 201220 T, BMIZE > Twz, i, FhEgohT, Zhz
—OOT =T BT LIZPkD. Fh72BiE, 1980 4£E, David L. Jones & —##IZ7 7 A AT
FTw/-L, F72, HE® Chulitna terrane # % L T\W/z. Z® Chulitna Terrane |Z2W T,
Z 0%, HALFIIIER &b ED SN TWw52)Y (Gilman et al., 2009), 2> T Jones et al. (1977,
1980) ASEL# L, MR/ X ) REZIABMICEE Do Twiv, BHEAEOHEETIE, ThdD
FREREZNIHESCEZ, 2LT, HENZEEZZ, 22003 @HHLE. 554, RITHERE
HTEZRVDT, #RIZEFETHo72. ThEhERFICRLTHS6o720 LaL, B S8EIREI,
POTAFYANAFA LB H - T, ROEHEZIZTLEAL 10028 I/ L)Tho7z. £ L
T, TNET, PEHTE T 72 CP-Terrane Conf. D & - IR ZZITON L) TH - 7.
ROGEIE, MK, BOOERER L EBIHLTHo7225, LaL, HEr6hDE, ROFEHHERIT,
HEMFETHY, aAFTHY, /o, WMERE - 77 =27 2ATHY, 7, FEEMN%ETH-
2. TONBEDOLHRSICHFRERET KO0 L) o7 ZLT, ZOKRET, MEKY
WHER LI T RFEMRR D AR 2 ORI 2R Lo S e,

7272, EBEMEE LT, HATDH “terrane” & W) &3O CHEERM S TH 72, FA
7 ) REHNIC, ZOFEICOWTHH L7225, “terrain” 7% %55 b EBITH b Twz (Bl 2L,
Miyashiro, 1967) L, #H S b Z0i#E%2flio722 & $ H -7 (Shibata et al., 1971). Z Dk, #*
LAMET L THR7zE T A, Lawson (1895) D EwMICKD LI, HioTWwbH I LW Gh o7 (p.
347). “The northern area of the Franciscan terrane lies in the triangular section of the peninsula
wihich is situated beweeen Merced vally, the Goldn Gate and the bay of San Francisco.” T® 5.
FTTICBRA2LH I OK%A, 1988), 4H, @SN Twb &) RERTZ O 2RI - 72013,
Irwin (1972) T®H 525, HFEEOWNIZEEICIE, H 5720 T “terrain” & “terrane” DX}l % FiHH
FTHULEELDOTHA . mEOHFHE, B2 1L, Frisch und Meschede (2011) TId, “terrane”
(FA VEETIE, “Terran”) &\ ) BEEFITT, fFLTHY, Johnson and Harley (2012) Td
Fh % 2P C, “terrane” ZHHHL TW5.

HRRFIIBVTD, TOHFLWERTE2ZTANLEHEL o7z, MR, FAo#EREzEE
ZNTzBIE, ZOFLWEHICE T, HEPICZENETIZIZRWHIOB AR TH XKD TEH S
EEMSTDTHAH. A, Zotk, %K, FLEREITFTHoLHWIIRETH Lk BERKEZ 2N
BRFATHET 5 XI5 EZTH I &l ho7z. PHIIFADOWZEE THIMEZ L T\vo 7z, REICIE,
RSB AL O 2 LR 5 Z L2 505, ZOMEDS, WEKRKED “7L— V@i Thoi:
(5, 1995). 1%, AHEARFATOMBEZK R 72D, b & —f BB AIRITIE E IS OB
WA L7z (Mizutani et al., 1986; K#¥13%*, 1989; Mizutani et al., 1990). 5 BEEHIKI,
ZORER: L&D T, PEREORTOT L -z L 00 TH- 7.
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IGCP 224 & T DHFEHE

ANRIEA (2001) 23EHIL TV 2 X912, DAETARBEMISHBILA O FEDFEREIZ % > 720
i, 1979 EDRETH 5. BLKRGEWZ & 1Z, O'Dogherty et al. (2009¢) 2HEBO K, Thbb,
ANFE SN SLROMER R S, RO I OWFFEIE 1968 4 25 20 6 AT 2 T
WhHERRTWES. 512X 2 E, 19684 MM E NS X9 I127% 572 DSDP (Deep Sea Drilling
Project: i I AR —1) ¥ 7)) OMEORE, 2612, AbAH DOBI%ZEIZ SEM (Scanning Electron
Microscope: FEARITE T-BAMEE) 2VEA SN2 1970 ER S DB E PR ELRERIILE>TVwDH E W
).

FHEDISH, WHALEW) PRI OWTIEE AEMB IS 2o 2/ITI1E, TOEFFEIZZ > TW»
HLIEEORE SRERMER LIS XY bhShhotz. ZOWH, HTERETRELFHEIIR-T
WDk, bhvbho—4 LoD, FHAREOI, 72575 MbI LIl T Y EF A PO
LA TH o7z, PMERODED, BARRKINOILIFTHEIK, Holzlw) 7y EFA FMHEDL
ATHY, MMRFORAREMILEAEIZA T2V E A, V2 T4 D Perisphinctes Th A9 &
W) ZEThol, ZofbaE, BV, BIREEICRE SN TS, #IZ, Sato (1974) 2o
T, 1IEUTHET &1 Coffatia (Subgrossouvria) sp. & it# S 4172, Bathonian %75 Oxfordian
HZD72b D). ZOMADHFER, ZOWEFEZNT L. 2E%5, ERIELTO
I 1, BHICHAET 20K EDSHERP B I THT, FEALRNVA - ARRERE
CLoNTwWnbThol, APFEWIRMOFmL — (Mizutani, 1957) (&, Z?D#E% % “Permian
sandstones in the Mugi area, Gifu Prefecture, Japan” &\29 2%, 4, ZXTAhL L, TOEHLNTH
LT, £bZblESTWA.

ZOWHOWE T, MEIEEEIE, “HER &I T 72 R 2 HERT IS IR 3 J 23 HERG L
TWwoTEE S, LT5EXTHol. ZOMEDOEMAKEEZIIZE, —2R3 737 FTIRTEZ LN
Tw/zfl (Pirsson and Schuchert, 1920) &, &9 —2Iif, HANEBTEZ LN TW/ZET IV (Uh
#,1951) %M\ THiv72 (Mizutani and Kojima, 1992; Fig. 1 & Fig. 2). HAVEDGAE, €TV
FV) TTERL, ZORBBEROHAGICBTHIHBO TIAEELIDOTH 72,

1954 4F, ARE NI Z ZEMETHAE L TOARBAMFEZRFOH LI ABHBEHEICHRENCE
Mz~ ohy )V VEaREAL, TOHRIZHED TRED X WiiidibazZ A L7z (Inoue,
1955; JF I, 1955). Dk IREHE, # MR, KR RME TH o720 b, ZOREZ W

OFL - #,1956) § % L RIS, TEHE DML, BABRIIZICHE L7z, Fujimoto (1953) (3=
W INE B R B AT 2 B LA 2 o T T, RO L 9 IZdRTWw7z. “Radiolarian remains
were discovered in certain parts of the crystalline schists of the Sambagawa. Judging from these
Radiolarians, it is certain that the fossiliferous rocks are Mesozoic and possibly Jurassic in age.

(p.273) 7. I LS A DK & W EARIL, ZOREHYLAIZY 2 T TH A ) Lo L MBS N 5.

ZOW, HROKBEAHIIOWTOHRSCERIE, 72, SHO XIS, MENTERro7. &
MBS AE B R SRR SN DHNIC, AlX, SORLDMEIEAICOWTIE, EEERL R
WEDIZEEREZIT T, HHY, T TIHHImONZEZ L TW /D TH -7z (Kimura, 1944 ;
Kobayashi and Kimura, 1944). EEHIHO L Z AT/, o6, BEER SO
ZBIS LB, Fy— MIHEOEHEE L MAPET o TTE, L) DIFERICE, kb
AT E VW NG h o TE BHEIALADEKOEAFIZIE, B 5512 cryptocrystalline
chalcedonic quartz 23®H 2 DIZL L AE E, L DTRLITRS TV L2ONREETH 7. HEH,S
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LAHERPET T AMGEEINTET 55 061E, BHRIEIESZ-oTWAIXT. LirL, BKO
WIS TVD I DTN, Lad, »EIVMMIIWVA5ET, TASBETE2LG0H-
7o. 7o, AR EEDEAE, T0ELICH, BMTEWEEZREIIGATVD LS V.
TTHRSL [Fy—1] OREIE, TOERGTTHL L) HORFELIREOBESHMETH S Z LA
BB CcE . Mz <, HADWEETHARA LN TV FHE (Deep Sse Drilling Project) T
y [Fr—b] ERGELADBROPo TRV ELQHETH-72. 2F 0, [Fr— 1] OFIE
WohoTiIwniw, Lnw) 2 bEAGP-TE. £LT, ROBEKRIE “F v — MUEH" v
I L BBICER LT o7z, 2LTC, —~HOERNWIIELIGE - 7. AL, TOHE (Mizutani,
1966, 1967, 1970; K4+, 1976) Zim X & LTELOLDITIL LA o7z,

ZOEDOLAENI BT A EPEFICOWTOREMBIE, KA - Bk (1971) OfEICHR S “Hmph
U OME" LETLIMEYRESE 6 TICT LN TWT, - WAERICET 2 AOBE D D H
5. —7Ji, BAFBEOHPAFEANICED X ) ICHES T TWizhiE, BlziE, Schwan (1973) %
mtrl, X<{bhb. COMEMENNIZEEZLD, DAEOHBIZOWTOIHREINKE {EDHLDOT
oz, ZOFETIE, MMEA (1970) BEIHIN TS, F/2, 20, Lh 7)) TRROSE
A% Et FRRAEBRYS (Adachi, 1971) OFRTEEICZ 2808 L (B - K4, 1971), 5
12, kA OMEMLENIIE CHER 2 02 MGk — - b Wl b s ot fizFML b, 3
9%, Sugisaki et al. (1972) O XA EN, S 512, Koike et al. (1971) R (1972) O4JE
2R DRI 22 o C, TORBTOMRIZAMICHEET S X)Xk o7,

A % IR EEODE L DAL BIZY, IR SMEILA OB REZIER A H#BEZHRL TW»
2. TOW, AW OMRE BHET OMEIBICETEASTE 0T, mXE. B CHES L E
2T, FANEEEZ L 5T, Hiityly - K4 - JUR (1983) 4T, fMirmLEHw. o,
FTCLEREZITY, ZONEO—HBFOEKERFICETIHING X)Xk o7 UM,
1986). TNLHIDOZ & TH-728%, MBS A, 2D H, ZHREKFIIRSNIZ. DWTIL,
FA7=H D SEM OEEEE 2 TEIC ko 72, FIXDOREIZIX, Classification of Radiolaria & #H7$ 58—
M L DINR VDA o T Wiz, “MIZUTANI & OBASE May 16,1984", ritdhTw7z. /WIS
AL, “TH, BEZH S TOWTTR? LEbh, BA%EST, “£H928" Lwik, 7 A5%H
LT LTRmons, MtmaizZhs t, RIBEEZTLREND L. B35 YK, o
® Systematic Classification %, AZE &IV Z, RRLT, ZHOILADKE I TERLZ
LOWOLHPETIE, Phah2kTHsr) EB-TwE, LI, BEMZEOHBIEICHIZEVW) Z
ik, Mok b L, RFPEARORBMEICEY, 52 810b % 5. FE, 0Otk 7207 0GR
IEAIZREICH A X912k o72. £ LT, POTOHREERZELFE L X512, BEEbA I HARYE
DB EFEL AT, SNTRERSBRVEERLAICR 72O TH - 7.

HEBREBOHR LHEEWR
L, Wbl LB LT, BMAMIREMTZEICL. FLT, W HAEBOMRESE T, o
WALAICHELOH 2 N-b 20T, HMERML 2255, ixdEdlz. EE, Wiz HGT %
&, BB RYVELZ LW Ghb. Tk, PibElAR, wWobHSOBET, fioThbhi:
SLW. 20D “HYP72R BhhoTETW DT, I OB THAN S N7z &% % ks
DICLBRWT, EEMICEEICE AR LZ. ZUI LT, #E—AXHZ W) Ndwie s 7-.
B, 22100 ORI EEOEBACPICRELRLDTH L2 %2 Mo TV bTHA ).
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OB ORI, Ko (1984) & LTHE L7225, ZoOMETIE, RSy XTEKL
7o BA72HIZE, MO BN, HEORKRZEEF-T, Lo Tilkme ELTWBIRb R
bhaholz 72727272, 072956, HEHMEG 2L LT, BikdbazouL , 2okt
DAL TH DD, ETPLICZOEAZERNLD, TORBOMHIEDI ) I hoTwEhrr ]
BRI SRRL ALOOTRZBWT LK, 2%, mXzEL DI Lro7. FAEL
TIE, BIRBEDK L o720, LA, bolk, R LIz 720006, WHgEnHE O % I
BRIZER 2 Lidikore. BHZAEAMLT, STHFICRHEZG22280, AREOHBL LKL
Twiz, B ) o 2 o%hHE, Zo#HEHEAMAKSY, £ & LT Collected Papers DIENIZ7% - T 7z
TENLLDbNE. KFREIELHI L0 o7, TR, WH5EH5HEIEAR L 720708458 & 1%
OAHELZRRY 2D TREA L 72, ZoHEFBRIE, HER, 2 DAL, LD
Fo TN nrt, @RI, TOHOHARDOWIZEE - HIX, ORI OEE R BEDO DT
T Elli3ZbE VHELE R oz. KOOI, ZORRTH- 72, FAIE, FIEAREHRL LT, i
Tz LD bFTIRRVA, WHEAITHERZHETL2O2b ) L EHINVERX T Eholz. bhtb
NOBERIE, LA, bOEOR - HERMEHEDS < DNIHI - TR Lo 72, 512, #Fzef
FTLELTE, ILOWHEZTRWESLHICE L O, TNERA Lo 7.

EINOFE L IE, o722 S, EIREFEMEDS, PATLT, BlvTwiz, JEid~7: IGCP 115

“Siliceous deposits in the Pacinc Region” 252D —2>TH o7z, ROBEBRLTWzd ) —DDEE
EFWFZE 7 Vv — 7 TlE, “CP-Terane Conf.” A%, FHMEY) TN TWz, F72, KB KoTh
N —BRSEAEDMRE L B TE 5N IGCP 224 HIHH LTz, o7 V—713, 1989 4F, “Pre-
Jurassic Evolution of Eastem Continental Margin of Asia” &L CTw7z. LA L, mEOKRT L
DIZBWTIZZF D% “Pre-Cretaceous Terranes” & L7z (Ichikawa et al., 1990). $7Z&bbH.
Coney et al. (1980) 23572 “terrane” &\ ) SEPLEALZAEETH LI %L ->TE/2LHT
Hotz. TEIBEDODOWIET NV —TIZ, Coney et al. (1980) DB 2 ZIFCEHEHL
72 LD S OB BT O TH -7z, FAHE D, Jonesetal. (1977) X Coney et al. (1980)
Diim X 2 @A, iR LTz,

i, BRAEDOE X, IE—AED “Heterogen” LW I EH -7, ThzHPIERWHLT
W7z, Kobayashi (1953) & XD L HI1IZEHE TS (p. 256), “The third element is the Chinese
heterogen”, the geology of which is complicated by patches of solid massifs such as Ferghana,
Tarimia, Tibetia, and so forth. (H'#%) As complicated above the third element is a heterogeneous
aggregate of rigid massifs or minor kratons, plastic geosynclines, and the intemediate
quasikratons or subgeosynclines. So name “Chinsese heterogen” in which the microkratons are
fused by arcuate orogens convex either to the north or to the south.” (Z 2T, 4 %1 v 7 F£RIE,
Kobayashi, 1953, 12X %). FAZZOFHHZLEZEIFTT, 4L, K (1988) OHFTHL L FLIN
ETHo/2 b nEERBATVE, )&, L9 &, Kobayashi D5 9 heterogen & i, K#HIH

(1998: p. 42, X 4) HM#HF L 72\ bW % Collage Tectonics 2> 5 Rz E KFEOHERMETH Y, F
72, WEBROMRIZLEZTIVTHAS.

Z® “Terrane” L5 I)illiZOWVWTiL, HHIREGARADH 5. #ED Prof. Lee, S. M. (1989)
1%, IGCP 224 OH i 12B T, “Precambrian Metamorphic Terranes” &itL, & 512, /Mk
H— (1957) #5[H L T-, “Korea-Chinese Heterogen” L W )iz ZDF FMHL T4, Lee,
S. M.\, AU - HERELAE 16 % R OME] (i, 1979) T, "a U 7 LEOWEL T 7 b
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SR REHYBLT, & HEOLATHELTCVLEY, ZOZEnbbb0rb L), HATHLZOD
LB ON TV EENMEEETHo72 (3, 1979). EFLD IGCP 224 OGS S 7z
BTG, Pd LB IConTHAEMR L Cn L) ilibhsd, 2o k) 2RREE2F%E T, IGCP
224 DIfED F L HiE. Ichikawa et al. (1990) |2 X 5T, “Pre-Cretaceous Terranes of Japan” &
HOTFENT=DTH - 7.

TV—=b T2 = A00, HRKHBOMERKERLHLE RETET5L, AT HER
b5 2 T2 o C, BRI 2R XI1ZL, b0, EhigotzbozEL
TWLZENTELTHAH. Zople LT, AIPEXERETLAEOISIEE (Nadanhada: BT
ML, FINYERZZ5) HIBOBRBHILA ZH 7. TRPBO TERTODDLEP TS
EMD, TNS DD terranes (& O TIEFEIL & ZAICHPORERELZ - EoTTE2HDE L
% %72 (Mizutani et al., 1986; Mizutani et al., 1990; K#+132, 1989). ZDOF z 1%, HEEEXHETD
FRLDY, ¥\, [FFEL7ZEEOFI21E David Jones S EAHRILAIZFEL WIFZEHE D WT, FAD
ZZTwBHZ i3t 5o Tl NizL) Tho/: (Mizutani, 1987).

ZD%, i, HARMHKZFAE R SFATAB -7z, “TEHits] 289357 2HE L2
DIFHDVTZOANAKIIA S Tz, 22, BREDDE20ICEMYRAGREERZ > THEH
NDFTEDBTAMAS ROz, hTh, BAFEBIREIHTFOLWTTHY), WObFKEEZEZT
Z DIEHAL IO - BHHEICU - T Oz, B, BELA, Brxoltiiibtro 7T —%
N—2AWREIZH VBN E BN L, ZLTC, ZO00REMERZHEL T, HBXiZLor.
i, CoLzEhs, FILWEREESHE HTMLE@H) 2HA5I 8o/ 261, RIVAH
NG BOZ NS EEEA, CREE A% 7 — % X— X Rad-File (IDB)” Z{E) i 7.
T = R= AL ~FTiEAD, WHEICL > TRZOEER L ANARMEFEREICR S, Lad,
ZTNERFTLHETHIEL TS, ZOEIE, KEE2 (1998) IS L7248, Zotk, HlL <
LHTERFEWEEI I N T2 O, IREREVSFEIROMMED 2 OH & T, SHIZWS
T, WREHRITTNT, ZLDOTFT—FRZIFTMEZ LT 5.

At owizE, & CICEBMZMEICBNT, 7= RX—ZADMERILHETHAH. HhEIE <
%% L ZORmLOWERCKEIZTTY, RERERERIIRD., ZOX) 2HS 2 XWLL T, 1995 4,
KE LB XA - 72. Baumgartner et al. (1995) OHREFIITTH AH. Zhid Tethys HIHD D 2
T2 S HEAL OB LA I T 2 BETH 5. 1172 HIZH 25 K& %, BEWHEYTH - 7-.
LA L, EIEMCHREESN TV, LT, BINZBwW Tl s hr—% 2lne LT, VZE I
SARKI BEALMILTVWEOT, bAEHOFT—F b EHEFTNTWT, Bukdba ok - ik
HYLH OB RW - AP ICET 52U ERETH L. BEXTAHALE, ERNEVSTYH, HEK
X, 2F DIFHIM R, £ LT, Tethys &\ ) ZEH M, IR THEL7Z2IFTH, TORDLH %
BRBEREPLEZLE V) e E2H OO THRELLDOTH - 7.

Biostratigraphy and choronostratigraphy
R A Chulitna terrane DfFEZ HIY, S 512, Wrangellia terrne Z A1), % L C, Lopez
Island 2 XD 4 OME % B WH3 L, Coney et al. (1980) NERTEEZ DN EELD D
LWV ZLERBDEDLEZBVEI I H>TE, ZOH, TL—1F - 77 =7 RA3L L OFEE
D, WMERIEZITV, HIROERM & M2 FFISERO £ 2RO T, /£ RiFshTw
7. T, Miyashiro (1967) X, () R aafa¥OXkEEHN 5, (i) sillimannite, andalusite,
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kyanite (W3 d, fLFEMBIE ALSiOs) DT FRITEE 2> HEBCE DB SA2imE (T) LET)

(P) DAEYVDORTEET LI L2EZ, (i) KB LEBEE DI & T ORI HES <
G kA, (iv) ENHITHEDWT, MIICAGRE / SER (low-T/high-P) 74 & N, i/ K&
FERL (high-T/low-P) 12X L, (v) BUE, HAFIETH SN T2 IREMET OO, (vi) IR
KOs, (vii) HAFIEICE S 2 0IRWER 7 — %, (viid) BIREEEEOMIE, & & LoD
7o FhUL, ZAEH - KIINEE) - #E - PN L S RE LT, 2o AIHE b2
7250T, BRLLTE, BOTELVELEVOHLEZTHo7. ZOFEZIE, HRAKHOLES)
WO REE 2 LB, > TWT, EHICZFNIE Dewey 2 EI2L-T, FLOLNTWVH T
FNREHFVICHBEOEINERF & 1E, ELIDOET, T, MOGEEZR> TW/HT, 115
PICER TV, 2072010, HREBOLHHFIZZOET VT, TRTCHPSNTLES7, L
VLI LBHRELG R IADDH ST

FNIH LT, BREBEZEZTHIT TV o7201d, CP-Terrane Conf. TH o7z, T TITMHL
72k 912 Ok%F, 1988), o, 1B EFeshsz7L—F - 52 b=27 A%, “simplistic
subduction model” & 7%* “deweygram” (WA THLHI L7z, HHFE, 77 A4 @ Chulitna terrane &
%, Angayuchan terrane O'HE & ZOE O % Hi- 72

WFge# 1, 1812 exotic terrane EIFFIZNTWEEZ I LT, o LHRFARDIIEEZ L LD
o Twnorz.

WHEPHE, APOHOERICHLHELNT, £/, FIILT, EETL0EHLTIEL, L
L, HWMERWEEZEO—ERIZ, MBOBEREEROTFMZER %00, #Emzd 5. €OH, Nur and
BenAvraham (1977, 1982) i Coney % Jones 725 % Z#F LoD F 7.
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