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Abstract

The occurrence of Jurassic radiolarian fossils in the Hida-Kanayama area was first reported
in 1979 by an undergraduate student (Mr. Masao Sakai) of Nagoya University. Sakai’s report was
new information on the geology of the Mino Terrane, and gave us motivation for re-study of the
area from the micropaleontological standpoint.

At Hid-Kanayama, we started to detailed mapping and sampling of the Radiolaria-bearing
rocks; and I asked Dr. Ken Shibata (Geologicl Survey of Japan) to carry out the isotope age-
determination for the rocks in the Hida-Kanayama area. We reported our study results in the
meeting of the Paleontological Society of Japan held at Nagoya University on Oct. 20, 1979
(Mizutani, Okamura and Shibata, 1979). We also started to re-study throughout the Mino
Terrane from a new viewpoint. Surprisingly enough, staffs and graduate students found siliceous
shale in many areas in the region which contains the Jurassic radiolarians ranging in age from
Bathonian to Tithonian. I reported orally the result of our studies to Dr. Teiichi Kobayashi,
Emeritus Professor of Tokyo University, and he strongly recommended me to publish it on the
Proceeding of Japan Academy (Mizutani et al., 1981). I also described my own study result and
publisehed it on the Bulletin of the Mizunami Fossil Museum (Mizutani, 1981).

Petrographic researches of these sedimentary rocks were carried out, particularly concerning
the origin of chert or siliceous materials. It seemed to me that the fundamental problem lies in
the origin of silica and the process of crystallization from amorphous silica to quartz in chert or
siliceous shale. I did an experimental research on transformation of amorphous silica to quartz
under the hydrothermal conditions. I found that the transformation process from amorphous
silica to cristobalite and then to quartz could be reasonably expressed by differential equations,
when we introduced the induction period for the reactions. I have not yet done, however, any
discussions on the essensial meaning of this induction period.

In the present paper, I will examine many kinetic reactions in which the reactions are
related with the induction period. It seems to me that amorphous silica, i.e. nano-sized particle
necessitates the induction period when it is transformed to another phase.

After my own work on the Mazegawa Formation in 1981, Wakita (1987) studied the same
area in detail, and found that the younger radiolarian assemblage from Tithonian to Berriasian,
composed of Pseudodictyomitra carpatica (LozyNIAK) and Ditrabs sansalvadorensis (PESSAGNO)
of the “Pc assemblage” in the Mino Terrane. He extended his field work to the entire part of the
Mino Terrane (Wakita, 1988a, 1988b).

He thought that his idea would be applied in other places, and carried out a research work
on the tectonic evolution of South and Southeast Asia. His idea was persuasively applied to that
region like the Mino Terrane in Japan (Wakita et al., 1997; Wakita and Metcalfe, 2005).
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The latest volume of Tectonophysics (vol.568-569) was planned to publish a special issue
on mélange with various examples from active tectonic belts in the world. Wakita (2012) also
presented his paper and discussed the mélange formation in the Mino and the Chichibu Terranes
from SW Japan. This Tectonophysics was published in color; all the maps and figures in each
paper on the complex and complicated mélange provide useful information for us.

E

I BT IZ g, BBV OBREEE2S, ROICY 2 ILORERbADERZHRE7z0
lX, Sakai (1979) THo7:. FAl, TOHELFAQT, MEDL ZToOELM M LN, ZLT,
W, MR AT CHEMAMIZEZ Ll Tz g BRI, FEERZHETE 2w MHERL,
Rb-Sr 74 v 7uari o, KAriECE2MMEEZRAATL bo/z, 51T, TOMI—HD
WERAEZT, 72, BB LKA -BEOFF LY LiTo72. 2L T, ThH R
RE, L0dHz2T, BANAEYFRZOAXPHERETH AL X, OETHEELZ (Mizutani,
Okamura, and Shibata, 1979). Z® 2 4%, FAi, BiE)IE, BX O, BE)IFEEOARKN L
WEiTo/z. ZoWHICIE, MEORE, S OBEMEEE, 2L C, FMAEN (Shibata and
Mizutani, 1980) % &b HbETild & & I, HEdba oW AW FWii#Hz b, KiETIT- 7.
ZOWHEIZ, VWEEPLESBROBLTH o 72720, I, SMANEILECHZRL, 1o TR
FobETHRESN TS, FRITTEAEEHEMZERGICERSETL 5o72 K4, 1981).

BHlIEVwoTh, ZRIEFEZDADBHSONTWAI)IITIZZ . JR EILBORE SIS
DITH%. TO—ii5E, WbWRERFTOTRIIH/-5. ZOHIBOME & ZNIZDOWTORZER
OB, FHMFERFOFAE, Inoue (1955) DOFFmMLEZIZ LY, TTITFEL S HFWw UK,
1981). ¥kHIA 5, HAFNEOMEBEAHN D Y 2 I OMBIRAM 5 Z & % Fujimoto (1953) 13501
Tw7zH LS, Lal, ZobA0EMOERIZH F VL 2L, BFIIC, bABEEKROREIC
DWVWTChH, WMEIH-T, ME, METH2ILIETET, MEFOMIIIrZOILIENRELN TS
2. —F, FEHORIUNST VEFA MBI ED, HIbhTwi, ZOHEEZ CHEANTH- 72
AR IR ENT, AHBERFEWE IS S TR, 2otk FEIC X o TRED
WHRET S M7z, EofEE, Sato (1974) 122 Dfbfi % Choffatia (Subgrossouvria) sp. &L, ¥ 27
#¢ Bathonian %7 5 Oxfordian FiffiCH725dbDTH5H & L.

M- bomize, $abh, BREZHSILITE S (BUE Ol BT S 4 Uiy FE) oHEg
HADS Y 2 TROBHHELA D AO D 1 FEE, IRENLEONEICH, RELREELS 2,
HZHT, Rx &V 2 FROBEHRALH DR OH > TwoZz (BRI, 19825 AFH, 1982 ; KFIE7D,
1982 ; K4y - /i, 1982 ; Mk, 1982 ; k&S - Ay, 1982).

R OWbwWw 5 AR OSBRI Y 2 IR OMERILFICbzo THEET HZ L%, A
&, FEDVHo TER LR, ARE—RAEICER, @il Daies, MeloezRoThboh
7eHAL, BEAN) DD ST, AP REZHAT L L, FLALEINDZERL, HPITRAD
HHzECTB L Nz ZLT, 3, FERRZBECEREHEVTERRETALHICE, b/ A
726 O (Mizatani et al., 1981) 132D X HIZLT, MRS 7.

ZNLAET, FAE, YU AEHRF v — P EER LR A ARSI LR b D, BRI
Lhwely, 7o, R, B ZEDThwE. KEREICE > THhHEA R (Kimura, 1954:
pp.187-189) ¥, KEZHIEIC2 -~ 7. BIMIBUI 2HEEERT ¥ — DRG0, ZhoHDH
TR EDOMREZ LEAS, X, £93, Tho0HAaRLAICEBRLTWAE Y Y A (Si0,)



DHEPER, ZOMETALOBRRICHEND Y ) 2L B, LITh LBKREN T TERZ T LLEDND
LEEZDEII T

FOEBRIIITE & T ORI T 543, dife L THEEI Nz (Mizutani, 1966, 1967, 1970).
S 512, FlE Harvard IZHAEH, HEUOWZEELZITV, ThdimXeE LTF Lo/ (Mizutani,
1977). ZO—HEOWMIEE ZORRD D B, BREAHPRMIRE L TWME D - 72, ik, £t
WA B 5 FEY (induction period) D2 & THo7z. SO ZofifETix, 3, ZoFEH
OMBICHENZRKY, LMt x D, 58895,

FERWII LD, HRFIEOZM T, Y2 IKoBIbA»BLINE Z MO N DIV
T, T, TOFEPIKFATICARY, Z2LOBE, TOFFREIESNT, HERFIEOE % R
AT BLEITHEONE L) Il ko7, KilEEZDOEBOMEIZOWTYS, FHH (1987), Wakita
(1988a, 1988b) D X 91T, AN LR EINDL L) ko7, #ifiTix, Lo 3w (LT, Zh
SaEMHO=ZEE, LEL) 1ZOWTORE ) O AN MG & FHlZ R4 2 L1127 5.

FEREHBMOMKZHT TOEIL
TG (Mizutani, 1966) L7 & 912, FEMEEERRIE, BRIAZDOL, Z VA NI A M 2R
TEF AR D. WEFEVE, ZALEEIZRE <, Z2IbiddEv. mEPMRWE, ZE#EIR/NS
, ZALIZE V., TOZIE, A-C—-QEHWVT, ZOBRBILLDBRZHITE S, LI
Hx7z. ZZT, A, CBIU Qizhzhomel, Tho0BLHELMF IR TET L,
ROEIHD. 721U, k bk, & EEEKCTHS.
A (amorphous silica) = k; — C (cristobalite) = k, — Q (quartz)

AATAE = = K1A oottt (1)
AC At = KeA = KgC oottt ettt ettt (2)
AQ/AE = KoC oottt ettt ettt eene (3)
NSO RN, T TROLHIITHRE. Tbb,

A = EUD(m KYE) oottt ettt ettt (4)
C =[ki/(kg — k] {exp(— kqt) — exp(— Rob)} eneeeeeiiiiiieee e (5)
Q =1 — {[ky/(ky — k)] exp(= kyt) — [ky/(Kgy — k)] €xP(= Kob)} covovoverereieeeeceeeeeeeeee e (6)

COXDO LB HEL R 51, EBRICBWTIE, BE ) BRI -EFIA0R (Q 28
RKoOLNAHIETTHA.

LaL, P&, $74bb, t=00, %, Q=0% ANT, ftELTDH, EBERLIZIEIADLR
V. EBREREFTSICHND &, R oA sk 2iE, BB L, B2 MR SLET, Zhll
Bl o TC, MOTEFIADEBLTL AL ICRICIRB R 22T, FEPILETH L LM
ELT, BBIEXROR (7) ~ (10) DEICHRIEIDTIEEWIAEEZ TR,

iE, 97CI, ZoROEVHS RN, HOREIZO T, %) FEMISKHIRL Tw
(Mizutani, 1963). ZhZ BB L2255, HOMEALS b, Btz LAz —F, EBHR
5%, ROXHIZ, FHEY ) 2ZBIRETHLIEPWSPIChoTz. FZT, UTDLH
2, BB EIZLT.

FHEME M2 5 FTORN (T4bb, t<r) T,

A = XD(—= K1) vttt ettt ettt ae et et s sttt ae s eneas (7

C = 1 = @P(= Kb) vttt ettt ettt et et ss et s e enenas (8)



L2L, CoFENERTE (Thbh, r=t&kbl),
TOEALE, UToRTRINS.
C = [k /(ky — ky)] exp(—kyt) + exp(— kyt) lexp(kyt) — [ky /(ky — kq)] exp(ky —ky) 7 |

INHDOREM ST, EEREROWEMH, t &£ Q EDOMBEIRDOONS., EH)LTH, FEY (1)
REZRVE, ERMBELHEHEFTVEN B LBV, THIE, EBEREZHRLTASL EHLHMT
Hot. TNEITFHOLIChD, ZOMERLE, XA HHEL I, FEYE VS PR
ALTHUELRZEDNHSHTHA).
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R—1 @ BuokgEE, E278TICBI 2R MoOKM L BRI D L+ A Ok,
OFMZ, FEBfERoWEM, FEiug, X (10) T L 72 P51,
JI¥ (Mizutani, 1966: Fig.6, p.69) % —#ME1E.

ERAROWEM (K—1) &, KIGHRE=278C BV, RbKHORKEBE & H I,
A= C— QOZALMIET, XA PWMT LT 2RLZbDTHL. LaL, USKHDDH S
E& (FFEW | induction period, 1) Z#Z W&, XA IIER I L.

T, SRSOMEND, BiE, BORAEERN (LORLARERICBI sk BED k)
DA 5, Arrhenius Plot % i, {EHALZANF—2RKDOL LN TEL. ZOfHIE, C— QD
Y%, 14.3 kcal/mole, 72, A — C DA, 17.0 kcal/mole TH -7z, LLEDOKELS, X,
DEBERIZONT, —DDF LT oeHiRE2[{BbDLER 7 (Mizutani, 1966).

REEARz2 O 72012, MBWICHELEY (o) Z2BALT, BEMICHLZKROZ. ZORE
RFhuE, 2FZELTHMT LI EEMRE»r -7, 20720, RAE, ZoOFEEY (induction
period) ZEEICANTHVZL WV IRKAD, WEEIRKRIZE Tz, e e, FEMEEEIC
ANB LV EZIL, B, FHEL TV 220w BRI oA L BREEF A0 B NI B
MBoT, Pub LR TH - 7.

BIANOEAENL, HTHEMOMAETIEIHARDEEEZY > T oz, %l Ld, Hiliiho
R ZALIC T 24 TlE, FENE VIS L {flibhTns LEWTW 2, ROHBHIEIERE
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50T, TOREOMRIIL>TOLETH-72. L, 2O EiE, HIZ, HOBIZO>205>T
Wz, TN R 5 TWeD T, fI, Tk, EAKRWIZIERED? LM% B 7z, #1213 Laidler

(1987) OHFFE AP THAL. £ LT, £2I21F “induction period” &\ FEIERKDOETIZDH
RENTBEY, T2, RORAZ L) LBERISOLEICIE, LIFLIE, & IO MBIZEW
T, ZoOMEMibns L3 INTw/z. 72, Transient—Phase Kinetics & L7236 H (Laidler,
1987: pp.410-412) 2BV Tix, 7% ) BIRMIC “induction period” A3 E T 5.

L22L%h 5, 2@ “induction period” &, T KA E T, ROHASHHFIRLEETLH -
2. TDXS b H, RFBEATOMERT, REMOLMEKEY AT L2 LTz, £LT,
B#%, F—7—F “induction” & AN TH. BWIMFOMEIE, [H&], 8], % EICEKO
HLEEGE THotz. ZTLT, Bz, AL, TOF—T=FIZLoT, HIZELEOTILAL v b
L72DTHAH. TPHILEPo7ZOfRRICHIZESZ, TN BADOwRLDOI A MNVETEET
Wo K NFAIE., ZNHOHPS, FOBAKHIZEELTB ).

Weinberg (1994) 1345 & W& & & Induction time & # L T i U, “this induction time is not
uniquely determined, and is dependent on experimental conditions. Induction time for crystal
growth, unlike the induction time for nucleation, becomes unbounded if defined rigorously.” &
FWTW5L, 22T, #F& T induction time &\ 9 §EZ - 72. %2351 H L 72 Deubener et al.

(1993) DHFZEIL, dissilicate B & U metasilicate glass 7* 5 ® nucleation 7 5 (N2 cerystal growth
\2B1} % induction time Z#iF L C\w7z. F 72, Rajesh et al. (2001) ¥ ammonium dihydrogen
orthophosphate (ADP) O IR THET 54%, £ Z121E metastable zone DAFET 5 Z & 345
Motz wvg. E51Z, Tsukimura et al. (2010) DOWFZEIC LI, crystallizaion of nanoparticles
O EEE GBI RS B 1Z, R EAE W & X213 induction period 25RO H N7z & v BERGEW Z
I, ESOmLITHHEN TV EHIZIE, £ < O EHEY RO RAZEIZS T,
%12, Dimitrov et al. (2011) IO X+ 74 b OREZ M, KEIZB T 24 MLE 7 ik
DK EITo 72, FAlL, LABROFEMAELZEEICHBE L7223 ETOF ARV, LirLl, HELRZ
& 1%, nano-scale DB D> TV &) JUITHLMMEN D 25 2 L IFHHETE 7. FROFERR

(Mizutani, 1966) &, Sl ->THEZTALE, MEWHIIEMEERTH-72L, Throib
LEMOWHEIE, A XeE2 NI, BL5H L, WMAk T (nano-particle) Tho72Ths).

DF 0, FEMEEROBKEMETOEILIZ, MES, w3 LTV 5 nucleation, crystal growth,
nano-particle 72 EIZBRIH 5 L b A, Wi d, induction period IZIRVEIfRE DL A &
ns.

U BT OWTIE, K (1976) 12H, WAL TBWA X IHIZ, ZOHE T silica-K, silica-X,
melanophlogite, silhydrite, % &EDOWHIXFRERIGEOWERH o7z L L, BIRENI LIZ, 2
NS OYEIMTED#ED B L HRRRBNERT, FEESMHER S N6IHD T %\, Jones and
Segnit (1971,1972) EVbwW 5 43—V ZFEL <i#5ll LT, opal-A, opal-CT, opal-C &IFA7ZZ. £
MO, BBEMREH Y, MEIZEBRWICEILL T EH)IZEZLNTWS. FLEHIT,
S —ETHENRD SN2 ) B S, FEERIC, MAZIMEDS, RIS ei3d %, &
CBEOLNIZEHTOR, BHTE2EH)ICEDbDNSE., %< LY, Heydemann (1964) AHSFEEEIY
HED HIF, FhIC silica-X L4 DT EPEICOWTIR, ThET, #EPDPEIHLT, FHiERLE
WL, ROMMBIRY v, 512, 20, Florke et al. (1984) 12X - T, Canary il (A
4 V4H) @ ignimbrite 7* 5 moganite 2#iH X 1172, Heaney and Post (1992) D FME D5 H %



AThH, YUAEWE, BT LRMEFODEEHENEZ b > LREGKRO LI ICEDbNE. ZOHD
Bustillo (2001) OGN L 2 &, AL Y ONEEREIIZH 5 Miocene DHIEIZH 5 gypsum % &
Hi )&t D moganite 1Z\V W % magadi-type @ chert (K%F, 1976 ) IZEb>TwWL. THLH
) WO BUFEDE" OREHLERIZOWTIE, 72, MHESLTHRW.

Heydemann (1964) O silica-X & i U & 912, Stein ® melanophlogite G - K%, 1979)
MU X9 RERT, BHEOALZW ) AGEMEEZEZ OGNS, T TIZHRR72 X 9H I, Heydemann

(1964) & Mizutani (1966) &3 AW OBKSGM T TOEIIE, K& ZORUSIRE IS T
52 EEMHLPIIL. 2Dk, Mizatani (1977) (& 2 OWMERAEZFELIRF LT, ¥
WoOEALIX, TN TELBRLIKAETLI L 2w . Thbb, V) AEMORERIE, Zhh
ZUFRBARIZL Ao TEDLS, ZHUE, RARICBWTY, ERIZBWTY, FAETHY, FLUHHR
ERETBNE, F—0 ) AP EINS, EEZOND. ) WEWOKIZIE, HHRESZR
WEW) Tl FoKFHUBRLEEZTZWEEID RN LERLTVENLTHS ).

ERFOEMICHTIH L VR
1992 £, International Geological Congress (IGC) 2HARIZBWTHfESI Nz, TORKE, EN
H o REHRATAIEHH 41, Z @ Field Trip Guide Book 2%#fi S i7z. % ? Vol.1 “Paleozoic and
Mesozoic Terranes: Basement of the Japanese Island Arcs” OHC, HAF|ESOHIIRO MY &
MinoTerrane O HAIRITICOWTDH, FELLFHHEIN TS, §74b%, Adachi et al. (1992) @
“Transect of Central Japan: from Hida to Shimanto” T& 4. & Tl%, DAY 3. Stop 3-1. £ L
T, “Melange of late Jurassic-early Cretaceous Kanayama unit, Mino terrane” & #EL, i)z
TR 5N 5 mélange # BT 5 Z & 127 - Tw/z. Adachi et al. (1992: Fig.23, p.158) 2B W
Tl, “Kanayama unit” & L T% ® biostratigraphical 8 X U lithostratigraphical D4FE AR S 1L
TWa. ZOMFOHTIX, Mizutani (1981), %5, Ok, Z OHIRZ A L 72 Wakita
(1988a) & Wakita (1988b) DHWfZEAZ %I ST %. Mino terrane DBE% (Adachi et al.,
1992: p.146 ff.) 1, fFICEFLHOLN TV, HFELRL TV, ThbbH, £ II2 five units 2%k
ah, €095 5, (5) Kanayama unit i& late Jurassic — early Cretaceous mélange 2°5 7% 5.
TG SN HEIE O REb AR, K4 (1981 A5ECCilil, RBCEiRLZ. A
\&, Baumgartner (1980), Dumitrica (1970), Fischli (1916), Foreman (1973), Haeckel (1881),
Moore (1973), B XU, Pessagno (1971, 1973) LR X OmXxBHIZ L7z, 4, L@ 5
b, ZTOROWEIZL T, BEWLEEFDHINT, ZOFEFRBDOOLNTbDEH 5. BRI,
Parvicingula mashitaensis Mizutant ZAME RO F GBS HME R E L TXHTE 20T, #Hiff
ELTHROLENTWS (Baumgartner et al., 1995: p.410.). [H U & 912, Xitus gifuensis Mizutant d
FTASH LB b6 s, MERIVEREZHLTWT, RV TWL, 72, FHEDEHIC
TE50DT, FHfL LT, Ao 5N/ (Baumgaratner et al., 1995: p.640.). \ Wb % Tethys o
B % £ L w7205 5 (Baumgartner et al., 1995: p.37 ff.) &, &t L 722fE1C Mesozoic Radiolarian
Database Number (MRD — no.) % ff L TH#H L 7z. R E#EI A 5 #Hi5 L 72 Parvicingula
mashitaensis | MRD-3245 (pp.410-411), —J, Xituas gifuensis | MRD-3294 (p.638) & Si7-.
Lo L, BERLEITHMROEDND > T, Archaeodictyomitra minoensis (Mizutany) O & 912, #rfl
ELTROLNTD, TOREEFTIEESNIbDLH % (Baumgartner et al. 1995: p.104). i,
MRD-3305 £ FH S LS Twb. THHEDBITHH,2 L 91, V2 F/hliHy S LI w2 v



bW % Tethys MO BEHEALA D) 2 M2iX, RAOFLEIZH, D Tlde L, AOMEED NEHE L
BaofbfaidFEsEshTtwnsd, 2LT, FAebid, H 252D ST &7 Tethys ik & v
TAYHIEX 2 H 5720 THERLZDOTH - 7.

ZFRICH LT, KFEEZBTRIERS A FFOHBIZBWT, HUOBHEIERTLZ N, b
Wb, IR 72 2 P 2 328 b & L C o b o8 & - 72, W3 2 )L
BODNHIERDLE, bivbAEDk, Bt LTl ERGELE OMRFHEE (Nadanhada) Hi
W HARMZRAZZERT (HDH VI, Kk - LR & O RMVERMRZ E (Mizutani et al.
1986) &, LA, HEMICIZILHREEZONLHHTH S (Mizutani, 1987). HRFHGE H I
LT OMT, FUESRDONLDIXTHBRTH Y, HEEZBEIZIZE A L2,

T, UTRRLZMEDOEETH 5 mélange IS LT, TNETICAESIN - EE 2w Er
BIFCTBzH. 9, HMMLEEZORE LT, Kay (1951) 2% 5. ZOARDHRSN-E, F
i, 72, ERKEOHEIZOWTIL bITHLrOZ L LIS -2 0hbbT, ORI
$oT, 2FEFEF % geosyncline BXHbH 2 L ZAE. —F, il BB LEZTL—- -T2 =27
ADE z&, HHEKOWYE, Vine and Mathews (1963) 12U % & ENTWH DT, ZOMF%EHN
h7z& &, 1963 F LWL TH I ). 61, WMROERD, WHNLEZEHLVWEZ LMY
ZHEo 72, 1972411, 74 23 ¥ ¥ I Madison T, —2DOXEDH»NIz. T OKEOG#
Hi1X, ¥ &HTSEPM (Society of Economic Paleontologists and Mineralogists) D455 & LT
TWbDT, SEPM f4E 5 LI&GL 3 5 2 L1295 (Dott and Shaver, eds., 1974). LT, &HD
FII%), Tectonophysics 4D (2012) BN TidH 54w, iz 51X, 212 Wakita (2012)
DO L 72 Z 2B LT 006 THLH. UEESZICL2DS, 3, ERTONED LB
MLTTH.

.73, chronostratigraphy & biostratigraphy & O % % 2 T/, HUO Z L 2% 2,
ZLC, M b omseicf I bIAA TV o 2 A g7z, 3 — 1 v 73® Baumgartner T 5.
TOBCHERIZ L 5 &, #EOW%EIE, ¥V ¥ v @ Diabase-Chert Formation & i T\ % #1
J&7>5, volcanic sanidine Z i WIH L ZDERZMET 2L ) HWZ b o THIAEI Nz L)

(Baumgartner et al., 1995: p.1, ff.). HDOFFEHE, Basel K® Daniel Bernoulli IFR\:[H, ¥
¥ % @ Pelagonian zone DHIE ZWfZ7E L TWT, §TIZEZITIMEHHLAZ GBI %EL Tw
5 Z & HH - Tz (Bernoulli and Jenkyns, 1974).

Baumgartner and Bernoulli (1976) &, € ®WH, T TIZAH & L TWw7z Dumitrica (1970),
Foreman (1973), Moore (1973), Pessagno (1971, 1973), Pessagno and Newport (1972),
Riedel and Sanfilippo (1974) 7 &% %% (2 L C, California Coast Range D IR f{ % Jurassic —
Lower Cretaceous &3 %% 2 IO WT, BEHHALAREIC X > THEERZROOND Z & 25>
72, ZTORESRPRVEHTE S L 22 LT, Baumgartner 513, 3 ISMEEZ IV — 7 % #likk
L7z, Denid, AMR 72 KGN 23 TT, WIZEEBi 2B L, 1995 4, TORRE LT, 1176 X—
DI b REEME - FIATL72DTH - 72 (Baumgartner et al., 1995). Z DI51EIL, x5
IZEIFEMCITE TV EOT, §FTIZERIZEIH L, SROBEBILAOMEICHEL TS, 2
N2l 5.

B 1 (1987) 1, 3, BB OILVER 100m © & 25T, HFrL R LA BEEE Rl L
2. TNEEEE O 5 REL, Pseudodictyomitra carpatica (LozyN1AK) & Eucyrtidiellum pyramis
Arra & Okapa TdH - 72, & 51T, Aita and Okada (1986) 2 & - CTHrii SN -MiL, Tl



I 2 C, Ditrabs sansalvadorensis (PEssaGN0o) TdH - 7z (2 T, Aita [ #HH 1 @ I [FHF5EH
Okada [ [l H 1%, nannofossils THEAGREMKINTH %), FH (1987) ORL#EIZIE, €0l
#* Pseudodictyomitra leptoconia (FOREMAN), Xitus gifuensis Mizutant, Williriedelum cf. crystallinum
DumrtricA 7 EDIAFFR G TN T b, Zho b2 ZE 3T, BH (1987) B X U Wakita

(1988a) O ZOHE, ThbhH, HDWVH Pciif RS Tithonian 8] 2> & Cretaceous (2225 %
R &) HERRIZ A TE 5.

ZD Pt & ZDFMIZH S PP i (late Oxf. to late Kimm. early Tith.) & ®BifRi¥, Wakita

(1988a, 1988b) 7% Kanayama mélange & Aff T 72 HIEAKOHRKZ E 2 5 & ZICHEII 25205, £
DML, TR L BEHOBBICL > ToA, HITES. X, ThHOREEEZEST, AR
BopEd, oMM ECcofiE, WD, ZoRee o0 S ol a, o)gfi s oty
BIfR, MO, The Gt atllEraarg, 282 o83 L, KoK E DT
M2 B L 72, B =3 /E1E, Mino Terrane D& A E &b - T, Matsh, KRS,
ZLTELOONLNETH L. BAS, T2 THE LaxGHisig, HillEo s EL oS
N7z Tho72. LarL, ThTH, HFETIIHEMTENF 2EELZRT VDY S mélange D1
HTHY, TIITEHMEIRE o T DRI bA O AR 2 S HBIRNL, S5I220hizEEh
TWAALA Z RIS L 7R R EER 2R L 20N R 5T, MRz %3 2B 21EET
Holz. BHZEHEX, Mino Terrane DI E A b TEFOT— 7 ZHEML, HHELTILD
72bDTHL. BHHIE, oMK, W) &R LI CoREiUER RS E RIEICHWT, oo

HLWREZRIEL-OTH-72. TORBETF—51%, BBET LI, HREBETH-72THAH).

KA - $#t(m%)#%ﬁbtio ,;@ﬂWAwwﬁn% &, R OFERHPTTICH
B. FHWIZHAETZIZLALORIKECEHEEASETNTEY, TORRITHERTHLEEZDS
nNT&7. 2o, ??—F@¢#%:/Fybﬁﬁwﬁéhél5ﬁﬁb T72, PATLT, M
HLMEEEINT, Fr—1rD%ELIE, ZBRHOIDOTH D EMRINTE., IS ITH < BB MHE
fatn, &<, MROBEESIZE, SEMICIERILESH D), ZRo8rR)RERSEENT
W, TOREMITICRDZ E¥bh o TE 7z, EH=HEL, DLEOBRIZIEDS T, 2ol
OHWHLEFLDDDOTHA. T3, WHRKIDLIZ L4 5E, HBFAN LB S mélange
LLET O, bW 2 EITET 2 M A TS L5k D, Wakita (1988b) 1%, THHEITLHEF %
FHEIZ L C, mélange ICHEEZ - T, FRWOEEL 25 U7z, 3 TIZ, Okamura (1991) 133
I OHVE OHHE S % subduction process TatB Z il A TW7225, BH=EEIX, 2 SIZRICH
720, ZEr6TYaTk, LT, HEKO—FHIIA,T T, i) subduction process (2R L
72 mélange comlex DIEH K Z G L7zDTdh -7z, %X, mélange complex #dH F ) H A T2\l
® Unit (#1z1X, Kamiaso Unit) & Kanayama Unit & 38 RBRICH S L E Z2, S OB, &
WO TEEZE SN T 5 mélange D54 & T DJEBDOTEIR%E 212 LT, “Wedge-collapse model
for the formation of sedimentary mélange (olistostrome)” % % z 7= (Wakita, 1988b: Fig.25,
p.731). ZL T, TOA A=A LI L Tid, diapirism (E#121, mud-diapirism) & i L 7.
T OME 253 A1, AL TWwA X )1, Sakamoto-toge Unit, Funafuseyama Unit %
5 Nabi & Kamiaso Units & Kanayama Unit DM E R % % 2 27U % 52w, ZU2iE, B4
AT L BEHOBILBNAN R TH L. HIZENEZRRTEIRICDIZ-T, f7o7.

—7, mélange T DL % kIt L T, Wakita (1988b) (ZZ 1% Fig.27 ICF LD TRL 7.
ERIICA S &, accretionary wedge DIEHIC, Z D TIZikAAEr Oceanic Plate (2522 % 9 17 C,



RAT E, #HEZ: mélange complex 2SER Sz L L Tw 5

EKBEOWT - AT O WHIERE I, BHEREEZEL, B2LL, HEETHALHI SN
HREENEBIC ML TVWEI EEDhoTWwWiz, FLT, #bid, 742U 7 KEOWEIC
l%, Franciscan Complex 734 < 3 Ai L TWAH T &b HI-> TWwWiz, AL, F1 5 OBHEZ e ik
BWIZoOnT, TNOEPKREZELI LIV FLLIYWUEIEL DL %2, KREKHERDOLE L
hydroplasticity D WA S U722 LA o7z OKAF, 1962). FAlk, §TIT, A DOHZREIZOW

T, mX% 2M, HFOTWRY, EEEEICIOVWT, £8% L0k, CAPPNOTTHo72. &
DWFOG BN, MM E ARG E FOBFEFENR T, THEAFOERELRTLATY
5. LL, ZOWZHA T2 British Rheologists’ Club (1942) ®#iiiiE, FAICE - T, #&d, H
RUIRDBEE LR LD TH -7z, 2D, FIZ, 1976 4 5 HDK, AAPG (American Association of
Petroleum Geologists) DIEXHN A T 7 F I New Orleans THlZ> 72, field trip ®—2IZ&
LT, I¥Y ¥y ¥y okmT, KEEZ mud-diapir 2582 > TWwb D% 72, “mud-volcano”

EREDDIE o T PFEDENRITFR - T B

DIRE, C OZHERRELEA [ X T~ /:LJ IR, LA & o> THEBRFAMICHRET S, KR
WOIFEALEBIIDRY, MHEINLRELE, ZIIHEZ TV 2o, RiE, T2 LxHwn
WMLZ2S, BHEOIEZEHMS, LirL, MEEEZE G, SAL. KX, 2ok, FERWT
OREBRAWE2 LT, W7 V7 OHBERFZOME L T2 F =7 ZADMBIIZHY HLA TS (Wakita
et al., 1997; Wakita and Metcalfe, 2005) .

WS, FADIRAT VY2 LIFATYS ZOBMTERED D 5 EKITZEA, HERICHN b DT
u&w.ﬁ<#%,ﬁﬁ%ﬂ?,éiéi&%ﬁ_%méhfwé LidbhoTwiz. LaL, £
MIZOWTEE 2k, 23N T hdh oz, HiE, whw iR IELL TR bh:.
Kay (1951) 13#f%, & <12, 7TAVADLBEAINIZATH 72056, IRSFEINT. ZOk, K
EREREPRET, HWHAIZT V= T2 V2 ADEIBZFANLOND LI 1Tk o7, 1972
F11 Ho 4 23>y v v Madison T, TRUFROHMWYRE R, TabL, HIAFE 5B
R2L TP HE - W bBERICH LDONT, ExbNlh v lmanrir, %@Hﬂ~
HF o HEL, FLOTiETE LT E N7z (Dott and Shaver, eds., 1974).

(2B - T, 1963 4F, §TIZ, L=+ 77 P27 AFOEY LBV 2 55 (Vine and
Mathews, 1963) (ZHiERP B A EZOM T TN Tz, HIMFHIE ST 5254 % (Symposium
dedicated to Marshall Kay Bk S TWw5) Oitem1E, SEPMESTE LT, MEHKI N
7= (Dott and Shaver, eds., 1974). € Of4E 5T, Kay (1974) &, HO2%5M L@ XoEA %

“Geosyncline, Flysch, and melange” & L7z. %7z, Hsii (1974) 3 & HIZ, 27T 22D
A Tz BB L7-. Blake and Jones (1974) &, WH R {, subduction model DFEF & % > T
W< A 7 4 V=7 ® Franciscan complex & Great Valley Sequence ®PBIfRIZOWT, HS5DE Z
ZWRRTW5D. F/2, TOKKT Helwig (1974) 13Z B ORI collage DBEZZHEME L T 5

20124, ZOEREHVTVLE, +J Y5O Elsevier 6 TWE7 7 F =27 AZDO0WTD
FEBGE, Tectonophysics DFFE 5254 - MRS 7z (Prof. Dilek,Y. of Miami Univ., USA, Prof.
Festa, A. of Torino Univ., Italy, Prof. Ogawa, Y., Japan, Prof. Pini, G..A. of Univ. Bolognia, Italy.,
eds., 2012; # 5%, Guest Editors & SN T\W5%). ZTOEMH, ok, XOXHITELT, ZokE
DN ZFL LTS (Dilek et al., 2012).

9 7%b%H, “Chaos and geodynamics: melanges, mélange-forming processes and their signifi-
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cances in the geological record” TH 5. HD L N/ziwiL, M - LT bz0, HoTEL, i
EOGEMENE - MR Z2EL TW5b. Guest Editors 1&, #h oz, L0 H 2T, RDOXHIZ, Part
I~ Part VI ® 6 #{IZ51F T 5.

Part I: New classification of mélange and broken formations.

Part II: Shimanto and Accretionary Complex, SW Japan.

Part III: Melanges with high pressure overprint.

Part IV: Sedimentary and diapiric processes in mélange formation.

Part V: Olistostromal mélanges.

Part VI: Ophiolitic mélanges.

oW, LT, HADHNZ Part ILICE LD 5N TWT, Wakita (2012) b, #O=#F%
HUDIS, Ao OB Z MR T, 7L — MUBRTDO X 7 ¥ T a2l HJ{IZoWT, D% R 2
LTWwa.

Wakita (2012) I, early mixing ] (decollement, slumping, mud diaper, underplating %%
o) TEREIND D, KW T tectonic stacking & b\ 2 LM (offscraping 252 Z - 72
BB, 5612, FDRITIEE Z 572 slab fragmentation, multiple mixing and deformation, % L C,
wEOKR (BZ6 HEAKEZRKELSBEHSE2THA 9 out of sequence thrust D) % X
LT, 27 v vallmz L7

BEOHLHEDLDMOVEINITHS ) A%, D mélange FEF1E, 77 —THRISNATBY, &
L TR DS e 72 AR D 53 A RTER DD ) R IRENT W B,

M—2 2R L7z & 912, SEPM $54E%5 (1974) & Tectonophysics @ mélange 745 (2012) DH]
121&, 40 SFEVAEADFER L T A, 2o, BHO=EEL, 3T, 1988 FICHRIhTw5
DEZEZDHE, WHEEMBAOEFNIIEDONT, L) Rl TRARNZIZENT T L, AKS
NTw/izZ eid, HFHIREZLETHAH. BIE, TORRICHLT, —~HOF) ZKT 5. F1T
b, ok bEINRE, X7V aRBBROMIIX (M—3) 1, UREofEme LT, HE
FTRERMBE VbRIER S .

Z O Tectonophysics FiE 5 O L NEZ kD, Lad, RPFLLHE SN TV L ZDEF %5
ATH S L, mélange 7 global tectonics &<, K<, MbOIHoTnbH I L2bhb. HMTES
RGP LR % b 5 72 mélange I2DOW T, KB b TR o> HENS, BRI N, BRI

1974: SEPM &S 2012: Tectonophysics;:
1988 FER=2B1E Meélange 452
1975 1 9.85 1995 2005 29 15

Dott and Shaver eds. (1974)  fZHH (1987) Dilek, et al. (2012)
Hsii (1974) Wakita (1988a) Wakita (2012)
Blake & Jones (1974) Wakita (1988b)
Helwig (1974)
Kay (1974) Baumgartner et al. (1995A)

B—2: X5V IZBRT AW R EONIZESR (1974-2012).
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Fig. 27 Fragmentation and mixing process in the melanges of the Kanayama unit. The
upper part shows progressive disruption of accreted sediments on various scale.
F: thrust, M: melange matrix, tb: disrupted turbidite, sil: siliceous shale,
ch : bedded chert, ss: massive sandstone and turbidite

R—3 : EEFICBITLAT YV 20BESEME T2 b= 7 AR,
ZOMI%, Wakita (1988b : Fig.27, p.734) ##HE L7-b ®, (KEF 5 4 60635130-A-20121031-001 7).

TWLLTHAHH, FiE, 7L —PHEFTOHAGET, HRIZEA LT, BARNRERZ T TIC
1988 AEDE TR L2 H O =3 E 2 212D 9 — 1, HLEHMEL T, ZoiimoE2#<.

(i) ZoHiHoRBEOM—3 1%, EIXIE Wakita (1988b) @ Fig.27 572D F 2 HE LT,
P8 L7200 Ths. FHEHEORIE K G IHOKS), &N, EEBMNBEEMEEHER
BRI FROMKICE, B2S0 FEEWMEHAREGE] CBLT, HETTE2 w2 E, E
CHFLIFLDIT 5.

HhEHE
FTTIZENZX AL, B2, LHEAFICBWT, BE L2 ILs o, Zomits
ZEXENPDICLT, HAVBOHBZ0DH L EWIRELZHWDL D 7208, ThaeTF—FRXR—=2 &
LCHET AEREDED T, Eiiv s ehbe, ETH-ARZATE, TEARWIHETH-72. £
2T, RMPAHS, HABALRF o HG#EA, AHOAERK, 2L T, BEEERRFEO/NE 5
K, oz T, XEAHEOETHDDOTHo7:. ZoOMkD 4 N\OBELTELOPELVOTHA
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AN, HEHLTAZE, B OIbLAEENZE0LAEA, HH0E, bAZOAWELEICHL
T, BHODEZ %, DWTILHEL holz., Z0720, HLRZWY, HEEZFHFOERT, ROH
4T, HifEEE L.

RO E T, BHEAE, KIFOAHFE, DIE FoLRIE, MFROMELGA TV
Wiz, DA BEL, WRLE R L B, MR, EETOME SISOV TE Lo H =5 #
%Ltﬁ,ﬁ®ﬁ%ﬁ%bfd,%ﬁv CRIEWF RV W I HIEE o 7o K OBZEIZ D W

I, 3tz 29 IGC @ Guidebook Z I L7227 “FIKICD, ZORBBEHRATH X,
<®7ﬁ§&{£iﬁ% 72, TOHEICHL, BAE#HTLLDOTHA.

FEBIMEIER T ¥ — P OBHIZ OV T, MHRFLZEIEORT BRICHR LW T W22
7o PRI OB LI 2 LI, Fr— MIELT, —oRZBRLTE5ND (i,
2008). FAlE, TOAZMEL T, LD LxHb-oT-.

INOONP=0OWN LT, TOEME ERLEro72Thsr). MPATERFEZREL
Tk, BVl, iR RFEWEE ChF 2RI oN L 3RICL->T, KEICAH#EVWIETH->
7o, WM R C A B RFREEOER . FREBITEOEYER | A BERFEIRE HE— Ko
RiZiE, BAOTHEIIHLT, REOHBELZETLIOTHL. MA T, HWWHEOBMAHKIZY
WAHWABMERIC R o7, A, BADOZOEIFNLEBEICWETHRIEHF L TnE, LI, &
R HELTHrHIE, WWHEHREOEFRIIEROT N, BrwFHiEEWwzZw ZA5DFED
¥ore, 4, BOHLAZDSS, LIIEHICHE TV

B2, ZOMRDIZDOIT, WL WIR AR DL b S8 THh o7z A, SR
FA, FAREL L CORBBEOBREICD, METRL, #ELT.
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