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Table I. Examined rocks and numbers of thin sections
Time-stratigraphic units Shimaato Misaka Fujikawa

Coarse, compact fragments of lava

Olivine —titanaugite basalt 0 3 0

Olivine (+augite) basalt or andesite 6 15 27

Basalt and andesite (zaugite) 27% 34(25)| 26% 47 (35) 155 86 (58)

Hypersthene - augite andesite 1 3 25

Hornblende — pyroxene andesite 0 0 19

Dacite (+hornblende) (+pyroxene) (+ biotite) 0 ) 5 (4 7 5)
Tuff (lithic, crystal, pumiceous) or matrix of tuff

breccia

basic 37, 29 34

37 (27 31 (23 37 (25
acidic of TEDI Th3L @ | T s @)

Intrusive rocks

Olivine-titanaugite dolerite 13 5 0
20(15 21 (16
Augite dolerite (+olivine) 7} as) 16} 16 3 2)
Trachyte (zxaugite) (+hornblende) 0 11 0
Quartz porphyry and porphyrite (+hornblende) .

(zbiotite) (+ pyoxene) M 9r23 (1) 1 3 @
Diorite 0 3 2
Serpentine and peridotite 5} o ™) 0 0
Diorite inclusions in serpentine 4 0 0

Sedimentary rocks .
Sandstone, mudstone, limestone or chert 16 12)| 6 (5 7 5)
Undetermined basic rocks and others 12 9| o 6 4)
Total 137 133 149
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g‘:’

Numbers in parentheses are in perceat.
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P: Paleozoic formations (Sambagawa metamorphic terrane).
rane (Mesozoic-early Tertiary, S;: Akaishi zone.
zZone, S Mikura zone.  S;: Setogawa zone, Stipple: basic igneous rocks.
Solid: ultra-basic rock). M: Misaka series (lower Miocene), F
(middle and upper Miocene),

Sy~5: Shimanto ter-
Ts: Shirane zone. Ss: Oigawa

: Fujikawa series
Cross: upper Miocene quartz-diorite. ML: Median
tectonic line. K-S: Kobuchizawa-Shizuoka thrust.

Fig. 2. Compiled geologic map of the Akaishi mountains

and the western part of the South Fossa Magna.
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%6.%%@%meahfmvﬁ,Emw%(ww)Kl6a%®~%%ﬁ#mTﬁﬁf¢%ﬁ?
T w5b,

ﬁﬁiﬁ%:imMﬁmﬁkiwmﬁﬁ%ﬁ<%H@&k?.vfﬂt%<m§éﬁnwﬂﬁim
BEETH B, Olivine » titanaugite &7 A7 ) HOMKXRE (W2 aegirine augite biotite
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Table 2. Chemical composition and mode of dolerites from
zone I and zone II.

A B | A B
Si0, 44.80 | 44.09 | Pumpellyite — 15
TiO; 0.97 2.10 Prehnite 6 —
Al,03 21.46 13.11 Chlorite-A — 19
Fe0; 3'54 6.53 Thomsonite 21 —
FeO 2.07 4.61 Iron saponite 12 —
MnO 0.17 0.34 Calcite — 1
MgO 5.11 7.51 Sphene 1 2
CaO 13.44 13.79 Sodic plagiocl. (An6) — 23
Na0 2.28 2.01 | Calcic plagioclase 48 —
K.0 0.95 1.60 ‘ Titanaugite 10 36
H,O(+) 3.69 2.81 | Magnetite 2 4
H,0(-) 1.36 1.24
P.0; 0.48 0.54
o, 0.37 0.64
Total 100.69 100.92 Y 100 100

A: Biotite-bearing olivine-titanaugite dolerite (924 Q;) from Okuzure coast,
south of Shizuoka (rock of zone Ib)
B: Biotite-bearing olivine-titanaugite dolerite (905E,) from Kusaki, the upper
stream of River Abe (rock of zone II)
(Analyst: Japan Analyt. Chem. Res. Inst.)
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Fig. 5(a,b). Change of frequency distribution of metamorphic minerals in zones.

0 i
Tuff Lava Intrusives Tuff Lava Intrusives
Blocks Blocks
(46) (117) (5) (38) 41) (19)
(a) (b)
Numbers in parentheses are numbers of rocks examined.
Fig. 4(a,b). Frequency of occurrence of zeolites, prehnite
and pumpellyite in different rock types.
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WEEHER R RS b RERBOMRIET B, MU TERc X SREL, —@EdEk
TEENTWA,

B FEMNR S MHIRPNCIIKO 2 B0 5 5, 1 o TILHITE EUHSEOSHAE T L b o
(BFH#EE, 0.5 x 3km), fXHEIFEA DL D (I x 5km) TH5, BEXELIHDPTE TEER
R OTHFLRIATH B ORATH S, = 0lgd, TENIBRIEF O itz gt A3 5 trachyte,
quartz-porphyry 7 EnHh %,

II. ZRAEOHE
§ 2.1 ERMACEDILERSH

Z OHIRD KECA « KEEAR S S R Xz zeolite, prehnite, pumpellyite 35X %
actinolite 4% Fig. 3 WRT. —RLTh» 5 X 9ic, Fh DOy Okt A
CIEBRAHAE 2 BV, TR X2 T ZOIRE WL 22rOHHIT 455 2 L5 Hk
5. HH» BT, zeolite T RS S5l (zone I), pumpellyite-prehnite ¢
B3 S BHH; (zone 1), $ X% actinolite TIELST S 54 (zone III) 75
ZNTH5. FFOER—RCBFOELET—FH LTV, BBz, MR —SRAEED
BATAR—EPBWBELS L.

ZFNEND zone FIFHOF HEREEMNE, BRI EDOKIUF TR, WKEDO< MY »
7 A, FIEOHBEICEL, HEVIEHEHEYZEMR LD, amygdales AR O
ZRHRLTW5. .

Zone IIl 0—FZEHENT, ZOHHOBRIIFEOHEHEL KMSHEL TV, FEOD
R SCERIM OE LDOEACEREH ORI, L T zone I 55 I ~AFD>THAT
555, 4 zone IR\WTIL, WEIKE, EE, HAEDIHHT, FGORECEREY
OME T B RE T 22 B3 bRy, {BEL, zone 11T k15 zeolite & iron
saponite OFEIL, BWECHAB I D IEKEBETIVWTFES LW (Fig. 4.5 Z2R).

Amygdale % LTV 5887 (%< OBEIRE) 13, FOBEERBThIET5
zone FIZIES FEEEL TWBEIITH Y, £ zone O—fRhy s S A0 LAY CH 5.
L7z#32C amygdale oy, 2 co~% zone I, II, Il of#izdl+& 57k
2D DT

EROX S, ZOHFCET D KA DY DA, REMITE, FEO
ke d, FUAPRORN (AE> IS amygdale ) 123 X 5T T OREOHEE
MBEIZDHEDTNWEDT, ThHDIERELZ —HOREERAEE LTHEY, EB0X >
P EdH 300D zone I HFHFT L LB FETHS. TN FLOBYHEAEID BT
zone I, II, III 1 224 Coombs (1960, 1961) o zeolite facies, prehnite-pumpellyite
metagraywacke facies, greenschist facies ITIZITHB L TV L#EZ DN A,

Zone I FEL)IH L HEHK - WRIHZEO—MRINCET5. O zone i1 zeolites.
& iron saponite TEBSIFHN %, T D zone D—HITiL zeolite & 72 L C prehnite

*efE L, EZARER (Zone 1) I, amygdale 73k Bhub A4y (smectites ?) 235 %,
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ST DY, ZhE zone Ib L

T, HhOMms (zone Ta) 7 & K5 5. ZONE a5 !

Zone I IELIIAOEMI A Sy s | Utz

2% zone Ib WEENEO—E FTHLE | Blsodic plagiocl. |fe---dor

B o #R—F RN kv, Fig. 8 2 | g|whitemica |-

M) sk OERITEoNE (| 5e0ltes

—KAEAYER & R NILHBRITR) & Fhic i S|celadonite

T BRI O—MIcFET 5% Zonelb | 2 ;%m?e

DI 2 'B{HE O M 1% zone Ta ic 2| pumpellyite

IFIF & L v 28, plagioclase % B#il 72 £ Chlprife-A

prehnite 73 £ 52 &, THEMOBREEN ggﬁﬁgﬁ,{e

Z. (Fig. 5), sphene <°Bjl{t7z muscovite Ca-plagioclase [ T

H XX < FE: L7- semectites pEFIT — _”_L__".SE_!“.'U&":'__

IbNBCETRHSI LN, b oy | |dlivine R —

2t la & D BBEEATIV TIESAE VS, | Bortho pyroxene mz=i=---

AR la X0 TFRICHS LR | S

&7 (Figs. 7, 8 @) S monocl. pyrox. —
Zeolites |3 —fz AHEE & T AL, 5 E?Oq}gon hornbl] =3

BHHUVIEED T Yy 2 AR, ko

)

ey, Amygdale i34 58 (0.5em Fig. 6. Change of metamorphic and relic
) @ zeolite EIETAEEMN BB, LT minerals through zones in the eastern
i Jlss = b 4, FAYT (lithic) BERE, 45 Akaishi metamorphic terrane.
IRRFTEIS s s ) L L i e (Fig. 4), T4\

Zeolites {271, analcime }5 X U laumontite "G, Z ?(%7Z mordenite, thomsonite, heulandite
(clinoptilolite ? ) 7c &723d 5.

Analcime 35 > ¢ mordenite |} zone Ia, Ib %3 UT EDG8Es 5 4 4523, laumontite 13
TFERE (YO MENURE e ) wHBWEREAH S, Lal, L LIERI—SA AT laumontite
L analcime 236174 % (M§iZ mordenite 23z HiChni->%). Z D4, analcime 3312 plagioclase
#7Zf% L, laumontite, mordenite MNFEWZHEFOEF> amygdale Zfiid = LML\, T, [
—Bry amygdales @ 5%, analcime T{iXt 7=y DL, laumonite THFE M7z d D & DWF
Nz bht o L 1,5%. Amygdale s> analcime (% UE LIS BT 2R LW GO R 2 5 L 0
MEB L,

Mordenite (¥ amygdale {225\ 7%, SEREDO~ Y » 7 AR Z BB, ZDERMERTOEK
702z heulandite (clinoptilolite?) 23% b, IEVEHA\WIX 740 ) HKXESE D plagioclase
#{E# LT thomsonite 73355,

#* = M-SR T S S (RIUOE S o EARIDR T & SN A O LR
&, EE R oI IuED) X, prehnite M AR IN GO T la & LTHD723, sphene
2 muscovite 234 <, TIEG2MbbIRO Ta X D2 SMEA TV B AT Ib B+ 2 HfgE2 5 5.
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Fig. 7. Stratigraphic positions of metamorphic zones.

Iron saponite ¥, Fiz olivine-hypersthene X UYRRED~ b Y v 7 AR L THIMCET
T\%. Iron saponite % &Inic&UEA (EICATTRICE) T, 1 LD O TH BN EZTHN D
& BREl ~ ZU A LA B2 2895, = Zic iron saponite & U7c & OiE—Hz I35 BT O HER D
EHELL, TOMREFETHENN v Uh st L, MmEFAR 27 Tho., Salkssbd
PEHD, FULER BN IS O A Tl eRin Do SR A B UITRIT- L 4 X b BRIz
O < < analcime DLNIZIEVAS, WA BAL LIl o Tl o S o Fal iz s, T
ERHED LIS e &b S A XD hiiv), SEIHLFEAAD, 5 L ek
biotite DEFICHTV, A A Uk TR PITIE & OZEREEIT Lig\2s, Wil % B 5 e+
DEWFCEDTHET B, ZDi3ds zone I IITAWTED smectites ? HHflidh 5.

Prehnite % zeolite, sphene, muscovite & & 41z Ib % #5#513%. Prehnite (I plagioclase
Z—MIE LB B\ ik amygdale 245 L Thvve b LAz R X s, Ui Lif analcime, thomsonite
F /oL calcite 3445,

Sphene 1% zone Ia T3 i3 & A E7e<, zone Ib (35 X0 zone II, III) iZ 52 51 & B> 5.
% LBUMERORRIRE S & UTH 25 S RIGFICAET %, White mica 132 iz Ib ok T
plagioclase sz b #5Thd X W HRTH B,

Hidh o plagioclase (& Ta TIXFH /e —fkic 1w 2 b o7\ calcic plagioclase (MHiz @ i RmIc
B0 H5H, Edo X 51z zeolite (Friz = (/o iron saponite, calcite, sericite,
quartz, 7¢ &) I LD THAMNCIHREN T %, Zeolite ;2 X 5 FHULERE T L <, HE T
TAHIrTH 5. Zone Ib o plagioclase 1% Ia D Fh X D 4, LiF LI 5 L (Miiz plagioclase
@ 50 % LI E3) prehnite, muscovite, analcime 7¢ & TR I TV B8, FDFE D DIFSFLHE
T calcic THD, L LWERALLARRAERZS S OEIEEE LS RIS h S,

Olivine @ (%L A ¥ T, %L hypersthene % <%, iron saponite ¥ 7= 1% (3L 0%)
calcite Rz i quartz 35 5) KERIA TV, HED D A0 LT URETH B, Augite,
hornblende, 3 X7 biotite (T TFh{ PETH 5.

Amygdale (% tholeiitic andesite 1= X {71, calc-alkaline andesite |23 RT3 DITH:
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F:Lir\v., Amygdale 33z zeolite % 713 calcite 22 b5, 4 © amygdale 12k S5 #R477H
ERIIRD L 5> TH 5.

mordenite + quartz

analcime =+ quartz + calcite

laumontite + mordenite .+ calcite
calc.xte = 'quartz \ -+ iron saponite and/or other smectites ?
sodic plagioclase (rare)
celadonite
prehnite + analcime =+ calcite

prehnite + calcite

gt o 2 o zone Ib o> amygdale ICfR H5h 5, —fRic iron saponite (XA DOEEITHEDT
WBA, FIuT—fc amygdale ofHEIBRERID, —J7 zeolites, smectites ? (XAUDLIRE LD D
ZEMBL,

Zone IL. zone I I L ChEMCH v, EEILMOETG (ECHBILE), BT
WA OBIH: GEMERE) RL O, WA THEE (Eeg/ImgoiF I i
+%. Z® zone |¥ prehnite & 73 % pumpellyite, 3 X O chlorite-A © HH Tis
#®S31r b s. Epidote 33 %. Zeolite 1314 % 525 prehnite REBICEET 5.
FUT o7 augite WEHHETH B, RTHICEL B LEBEI XKD THEETPD
hrh% zone II' ELTRAIL §2-5 CTHET.

Zone Il iz BT 5 ELTEFIY OMRERIEIRD L S5TH 5.

pumpellyite+prehnite-+chlorite-A

pumpellyite+chlorite + epidote . sphene + muscovite -
prehnite-+chlorite-A + epidote - sodic plagioclase « quartz.
chlorite-A -+ epidote

Pumpellyite i3%iz plagioclase % T3 &% » % T, 5\ 3% amygdale RFEKEDO 7 + Vv 7 AdT
W R LT TS, AN ERERGCLERR (B8 0.25mm FT) HBHVIE BHkoMiafs @& 1
mm ¥7) Rt —RCS IS TR O~ e, HEA 3°~20°, HERHEKEUREIC .S
Siabhs GREER 40 %) 2%, WIREZIRL LADRW (9 10 %, Fig. 4 2R). 2INcs T
BATILER O 15 % (905 Ey I LIRS E) wwad 5.

Prehnite 1150 S % WIdBURD 424 % 7o L plagioclase % FHiL, HBWVIE~ bV » 7 APE
JoiEifie veinlet scEEd, LIE LY pumpellyite & [{—#RPICIEL, bR S5 HBL
#UE L pumpellyite & [AEETH S (Fig. 4),

Chlorite I FE—RIATH TS EEYRL, HER LG COEET olKRE, KEA,
F R GRS biod. T ofEo chlorite (chlorite-A ¥ 323) % zone II L BT Az dIHmic
Z HR AR TH B2, zone I 1Zi2& {FFELny (222U Ta o amygdale i3 iz b ot
Bz %) zone I it chlorite-A @232, X W HBRAFOTEH 2L 0k AL, RVWTEHGAY
554 nontronite? (zone Ib ) LA ES.

Sodic plagioclase (albite) IIRFIzTFE> veinlet HDVIERKEDO< TV » 7 AT LT
3D ERC ISR 7. Zone ML iz TLHEITH B, XD EINTH 5.
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Epidoteli3famygdale {3 S HICHAET 5 = & i B0 — R ARG AR L CORFELT
Wb,

e 307 calcic plagioclase DBESITET: A Davis b & ftd sericite, chlorite &%, #i
FeRRRmn L Lo The b, HICiLbigyFilo muscovite + prehnite, calcite, pumpellyite
+ epidote, & %\ i3 prehnite + chlorite 7z K1z HICZED T 5B, Th LI REI T
TR R s ERIERE LT B, (2L AEBS L sodic (albite) THB. (i
TLELDWE 11 <1.536 (LA 294 Fiex v )= ne),

Olivine D {R{Hzit, xiz chlorite-A, calcite, ¥7ci%, pumpellyite 235821, HBH\WIE, £
bk sphene, muscovite, albite 73fi#>%. Monoclinic pyroxene <° hornblende (X Fifif
Td 5. Biotite 3§FTIFAH—F chlorite (ELTWBZ LS.

Zone II o amygdale 13351 chlorite-A, quartz, sodic plagioclase X UF (/i) calcite #»
5L7c b, Mz amygdale oHigiiic, pumpellyite, epidote, prehnite 23fni>%.

Zone III  SHAEILHEMONUE 1 OABS A TN ET 5. Actinolite OHBIC X
o> zone II 75K AN %, Pumpellyite « prehnite 134 % 5. #HEMWS CIX
actinolite+-epidote--sodic plagioclase+chlorite-calcite + quartz
actinolite+chlorite+sodic plagioclase+calcite =+ quartz
actinolite—l—epidote-i—muscovite+sodic plagioclase+calcite+quartz
DA BRRDIEBTHS.

Actinolite (3 PRAR~BRIHOH D VIR E A EBEDSOELTTLOND, FEALRETHA
PEoicis tremolite ¥ Th h BRI IO TELADHS.

Pumpellyite % 7zi% prehnite & &isEHifc (i &—ik2Y) Riighic. $icbb pumpel-
lyite 135 )14 albite-epidote-chlorite-calcite rock (tuff) OFOFHEIE IR RIS
s, prehnite (335)IIRHfAILH D basalt rho %° B S h 7o quartz-epidote-chlorite o
veinlet iz B X, L LWFhofAd actinolite &5 < F7gls,

1Mo calcic plagiolase (% zone II & [k albitize Xhdp s WidfiiZh Tlh, #HAIMEER
OTEEREOHWIT TGS LIbh b Z & hd 5.

Augite AR IR TS 2 L2380 A%, I zone I STV (ZAEILEM) TlRHE
#c augite o 3§k actinolite DA R Lo Tk& Ak bhTw%, Amygdale (¥7ciX olivine
OIRfE) (331 chlorite 1ZZE> Tk bz fird epidote, actinolite, calcite %% DOHNT.5 { 5.

§2-2 BrEE-ZOMERROLERILY
T e & oIEK AR zone T T s\ CTH SR ORIE 23 0K <, Vo zone
¢4, Vo white mica, chlorite? Mookl quartz, calcite 233, zone I X 5 §k4Y
Ao ZEtil & Lo bhdels, Zone 11 35 208 HT o Bt K I OHERTE 12 1% epidote,
sphene, muscovite, sodic plagioclase 7g &% % BNB I ENB5.
ipseEN T, e zone IICiE I 5 2% & LT serpentine 2:B7g b, @2/t chlorite,
magnetite 35 X O muscovite &&1s. =3Ptk olivine % 7:i% pyroxene HZEDOT\ 5.
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LRI R R PO THERCE 2 < P U » 7 A & LIRS O Ry LB BES BEAR
DN B B FAENFIR DTN A LR (zone ) s X OSKHETIT O WEALEL DI (zone
I wiEH3 5, MEERIY 20 km [BoTw 225, WTh oo DIRREEE L UEBCE AT 5 bl
WaTH D PCRROUIA G 2 bh D, Wik hornblende 11— actinolite 1225 D,
plagioclase ®—{fii¥ muscovite, prehnite ([ZZ5->T\ %, 7ok, X B2 20km [ OTF AT
FEDYERS (AMEA> b, hornblende « epidote » quartz « feldspar 7 BELS IS (575) A LH S h
1.

Zeolite vein, quartz vein, calcite vein 2FMiciB o T LI L4 b s, Zeolite vein (1
31z laumontite vein G, T4JII4FD zone 1125\ % zone 1 #2213 Crc {, [ERELUHLe zone II
EREELHRE, Fo—METR LT3, 2030y, quartz-calcite-(chlorite « muscovite) vein
MHGEFE )#ED zone III i, calcite-datolite vein 2 E )14y zone I DRFIGHEFEEHT A HiLTe,

§2:3 BAREKOZEIE
SR AT DOER DML HITIE zone TIK U THRS.
Zone I OFEEM, WIKE, AR, —MOBEARBEKEZ e, wihdRK .
B LI EZ SR BEZE L Tw 5. A (lithic) 3 X 0% MBKEIRES
CEALLEL, LIELEBEHTERERE/LEZET. KUABAREKRAETEREL TS
25 BEICRWT—IC KA 72 0 WY 2 L8 Hsk s, BB OB LR 5
<, FIRBRPESCHEELSS. W BRI S, Zone I CIXAR
ORBFEEHIL, HEEREReiRazET 5. EFELUHO zone II (i) OEA
BRBEZBRWTTEIIRTDH DM, D zone O FifEZE ] LB OWE NHCrI K
CHRABACLETOBETCI B RBEEN AL LN 5. WIROBASFTHELDHE
OETHTIX LI DVWHEI VW LT ) OESEDLNS. JBF & L TRRLmRITORE
WSE IS T LA CH R EEII 0 568 5. Zone IIL T LGSR T H 525, LM
HoZER L, FESEEC 5. Zone Il @ 55T & e +0fmTE (EE NEHL

w

: S5 M. F
(Mesgz?)ic) ) {Paleogene) (upper Miocene)  ‘{lowerMiocené)
Abe River Ryuso range Fuji River

0] 2km

Fig. 8. Geologic cross-section of the eastern Akaishi mountains (slightly schematized).
(from the middle Fuji River to the upper Abe River)
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WRoRAILMETT) T, actinolite OBFIT LRFHME: » Hbbh, i TRESOD
amygdale OEHARICHITR Y, FEIZRDTOURFETFRER (BEED K 5~7)
L2 T s, BHEAELRETEEREZET 5.

BEL T zone Il THELR D Siboh, zone I TS amygdale DEFHCH M
BdH LMD, Thb BREENT 185 DX 2 Ehd zone @ ER XD SRR FRLICH
L. BEPICH UL B SN ki 01 (albitized plagioclase %[k <) 1% zone I,
zone II &5 X OF zone I @ LT, HEHAXLENSR . zone I TR L
i) T monoclinic pyroxene ORI HEIGLIZIUH S &, A IC BERES D £ 5
Z, FUAEDHER (& IAEEOEED) LhITET Tdhbhii U 5.

§2:4 Zone OELIVER - EELOMRFR

FR 0% zone DEEMIEICTE, TH ORI /KBRS A2 RTERLRLE
INLEEDRD 5.

FfE ) L Fits o B o KIa% {55 KPS pumpellyite » prehnite % %3 12 &5 25, Fodhic,
augite OfRIzA K L7c actinolite ofMEME L2 DRBDH Y, HHTH D2 OHS T ILF—E
Fic pumpellyite « prehnite & actinolite DIFFENH BRI B. Z OEEUL MY zone 1T L
OWBMCB D, T o DR, FORHIEL G« TEAFRMELT « RIREYET, HRCE S kL

(7 VR ZRERED) CHTHEERS B, OO TiOIHFPRIPREL -+ 0l
[UihTit pumpellyite 3, prehnite %, {{x augite 75 actinolite DA:ENRL BN D, LivL >
oR—Fozh X DT LALTL AN zone Il fifpiilaer 4,2, & it A—Ficdh b
750N BE D—HAED I zone LB 5HITH B,

Zone 1 ¢ Il oiw BHicd RN HEHIL « SPEFHBE 00, B EdbfloEREILBER A < ¢
VL, Wi zone DEIFUITAEET OUIED 5 IO RIRD I H E D BENHEL E»HE &
EMNTE I, BEIARTRRED Bl O ZE B M ¥ TOAM MBI 5km oiliciy,

laumontite + pumpellyite + sodic plagioclase,

laumontite + prehnite + epidote,

prehnite (or pumpellyite) + chlorite-A + epidote + quartz + calcic(relic) plagioclase

analcime + prehnite + chlorite-A + calcic(relic) plagioclase
7t ED zone II L Ib OREMWEEEETTHEA D, JMNY zone Il OEFLRELTHALT
WA, Z oML @D S TR A EIIURT @RED) o ki X4, zone 1T o FEAs zone
Ib L OEIBITHB L Nbh 5,

—RC C OHIR T T B O GIF IR X TFNLF) 1 zone I %73 II
WIBL, kOZJBEDIBRG (B - 75 1 zone 1T %7213 [ i+ %75, 4 zone
DR &SI OBIEBF LS —F L LEFTE . Fig. 711 zone & IR ORIRE <
SPREITR LD DTH D, AR & 5 & MEIR— G LM (L~
HI3b) DRI £ DRI DU 150 — & 31T £ ORI (B L1~ UL ETE8) T,
zone Ib iR L, 46 (E/TLHEALIE) Tix, zone Il IT A%, /MR —GME LT
v, BEFEILHTKRES zone ILICA Y, W TEERNGEEHKiC zone la KET
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! Setogawa gge
] (Paleogene) ) .
," \ N ! Misaka age (Early Miocene)
+
! [ !
’+ : ;o
! [} ,’ N
/ !
%& R
7% .
!
; + ‘
I’ +
!
,l
II + ,

(b)

(a)
Hatch: area of subsidence and deposition probably with burial metamorphism
Cross: area of upheaval and denudation.  Thick broken line in the center:
Shizuoka thrust (the western periphery of the South Fossa Magna).

Eastward migration of sedimentary basins since

Fig. 9 (a, b, ©).

5

M 2 2R LT B, e )IIEE - B3 1, zone I+ 11 35 kot I o

N10°~30°E 03ER% Db, I (S) OFEMREDL SR BELIES (L),
2O XS IR R & DRt

INIR — R L BTG OPU G A5 TIE, 4 Zone DIERIIF O GEF N OHUE

Lt mid

b, WENo—fFERNTS 20° HRMALLTWS
2T D

2 BHEE S5 & LR O HEILH TiIISTE

S h
Ry

B DOWTIE §33 TH

* T OB OIEHIC KD 4 R Al
JbTh B, FEREILHTIE N 20°E TH 5.
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‘Present

Fujikawa age
(Late Miocene)

‘. +
+
I
O
(e)
-+ + + D
+ .
+
+
+
+
+ o+
+
+
1) Boundaries of stratigraphic units
2) Boundaries of metamorphic zones
(c) 3) Simplified topographic contour of
in the lower levels of the deposits. the Akaishi mountains
the present position of Kobuchizawa- 4) Main faults
Fig. 10. Simplified metamorphic zones
and altitude of present topography.

early Tertiary.
§2:56 THOFLW “THE”

HFEIE A QL IEf EFE MDA & 2RI S B O BEA IR TR LM KA

Flrze Wb UREaSh TRWREIZZ D, BEDRABMLINTELALWESITIEF «
X oTtERL W LERICERSL TV 5.

— MEORBITFZEL, quartz £ epidote
F7z, BN E EUMEONR -3 B E Lo RO BIOB R L0 F ol
FHie oS PMHR—GRE LD LEE2 R TOoCERINCEE LITSRED RET 25T

HER OIS DAY, epidote & chlorite-A, 3 X ¢ albitized plagioclase,
quartz T i8S S zone 11 i 1575, BAOHEBSCEBEY ORAEI BL, Hig

1~
b



226 7’| . T

zone II CRELHHETHOLIMEENITE A EBEAT TR INTEBI LT DI
L%\, Epidote, sphene 224 THE OEEL TV (Fig. 5b). D X 5 7RIEmMA D
D% zone II' & LT zone Il 2»5X 513 %. Zone II' “¢l%, pumpellyite-prehnite
vk zone IL WIEHi T 54 CTRIBI N2, —FITI3E B o5, Actinolite 13FI&:
HE & @ hornblende 25 —#4:U Tk v, F7: blue-green actinolite-diopside @
7 v PR vein 23 BEMNE (FEWUFEH) OURE & BIRL TV AEDT, S4HEMTIE
actinolite 23f£5 B L.

Z® zone II' 132 DB DFER & BEMSG MO LRIEMAFE LW &5, zone
I X0 3ERT, LrdPROBEERBZRIEHOFE LVEREITEUALLDEE L LI
S, EINRR—EEE O RiEZ 707 zone I OEFFNE, HMAHIE OERMECR
HOWEMIHERL, ELhLOREH SN I o epidote 234\, 2Dz &
bEZDE, BAOERLZESHIED zone II' OBRICHE&ROTHS

I ZRfEAORE

§3-1 ZEHORH - ZRIHEOAAHBE

R RIER 2R T IRRERHIC B\WT, £ OZBRIEHOREF DB RIEES R A
TWAHBEDOS L HRLFLWHBEEERL ZRIDIFH LY, #2508 mHATH
5. HLZORBEZHFRELMPSELNBCESL ZOERNICHTID B &, T DEFM
ORI, BRNEHOBR LR (REHFHEN) r2hiiins ks, 2h
BZOERFEO—FEFT LVWEATHLELRNHOEEHNTS L TCOLREL WD, L
VWEHROEAEZFE LT HHUE (& XEEF D) 0BRSS L TR I THS. Fh
E R FRAEILHED zone IT F7-1% III iz disked 2 R % 3 D7k L O
BREENTWEPLTHL. I, HHIEEIC XNWEFRAELEO 0355
HEREEMBIIRER MO TH D, L30T E S & X5 & OO 78 IR O
I, ENDEIO GEEO)RMIT RO D DB L Y BARTH 5.

XS, BREEEFEOHRLBPERL LEIZBIIL Ty uvwibrslsc
13, TOHBRATELBRERM O GMSERAMRCET LR T L ERTD
D, X0HEPVHES LI EDOEROBEREZSHT HNENRD S, MK HER AL O%
T BN X b O TWBDT, WTHEICEDERD F % 52 LB TE
%, ZOMIKOBRERMEOHZOAMDZINIL, KKKROLS TH 5 (HBH 1961,
1962b 3 X MS)

D 372 kS AEABINNEESRETO, WHTH O & A ER O

% (Fig. 9a).
2)  FREHEEINC 3 SIEIER AN e OB S T T OO S BE il DI AL &
Z QIR & HaR T EIREE). SINTES Falieo 17+ (& < FRALH
JEi8) ofiEfEA oS (Fig. 9b).
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3) REHkRIEB O RN OWE (FWRIFOHER) &, ERELME JO7RE LM,

ok (Fig. 9c).

ZDX ST OBEREHIRIZF ORI T T L &P ENENPEER S WL
TEPSEAED, FCON TP DIARERTFICRDTERLE I LHBTES. £
LT, 130 BN U E 27 biHE ETV AREQARPREH L T» 5 L EprERSh
5.
F3° zone | ORI, FUATHLELINEHOHBRIETSHY, Lics>THE
R UIBIE T H 5.

Zone II OHIIXH /AT zone I ofU GERID 2HEBIL TuckEliciy, 3
CREREME TH D, LORNEEETEOERIERNE 2 TRV Tz L 13E
2w, UL, —HTE, £ OHIKTHEEM £ T 2 zone Il KARL TS, L
Fo SO THIEE B LT\ AT @ zone 1T OZER v IRFBETCRIN (hfritmitiofg
D) ETHEEN722, FHLENE zone 1T OB DRERIC DN T Z DMK (D
BTEFH LTV BES) »EhEOITV IR ELEESNS.

Zone III TiE, FheilkT 2HE TRD HWHEI UG i oM P NI (FH=R)
THY, L7znoT zone I oFETHEF/IN (D) TREFZRLRNENEEE
TEWIZ ERASPTH S, LoL, RHICAS L X DR IZERLIICDIDOTE
375 BRIEE DT THS 5. & BICTEH OFAILHE O MR ORI
BRI, EOLERAEA DR T ORI R DR W RO L.

PLEDX 5T, BERHLTWS zone 11, II, I OXhThOZEEMLO LR (0
TEERELEEDNF D45 B DB Y 1 zone IIL II, I OIFICH L L, £ OERDOEE
WEITTED S WA T L HEHT 5 2 Lo isk .

oz N, THAMICE VT K  HROPLOBE (Wb 2HEREROE
) D TEROLL EBIT 5™ L OIEXERE LV, BRBRMIOLS
AKEOGOHAAITE, COMDWHBEL L LCHTHETHS b, TOXSEHE,
“ZDIRE DT REIMIERICEML T W b BB LRABRA LRI D DH S L
W S ERTINE Z DOIEEH O — AT DO LIE LS &R LTIERY TH 5.

72, HIAARE R CEIEDIVLIS HIER T BlEET 5 ORTT TE U2 BB DS
isograd (F7-VXSBREERY W, TOZERIIGREDEROMIRIT & 1HIITKFEL T
W EW ST R L. 7ok XEEERAANNCE R TS X W EHEOLRAT XL OHHIT
OLFDOEBIEERD DL VWS L EZHETLL TWBOTIE R, F—RITIET OHHF

* XDIEL L, ZOBMIOERY (FOBPOHEER ST L2T) £ ORRBH ORIy TR O/
~TTRE.

* - LA O W RET) & SRR & D 2 20 & &k b7 B RITU R B FHlC
FER, fod, DI TUWOEROE (FREED 0BT LRz o s T ok E
U THER O TR LIS ot b\ 5 S 8 TH DT, BIRBEE O L Ok olts Fioi
IR ARSI U SIS BIEEAN T EE L T e THH 5. COBRTIE “BEY L5 0l
RlFoBEtdhs,
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TOLEL LFEYE L BRI REVSI T LRBELCWD, ZEiKhs. BRI
Pe - B OE EBEOEIISIE—HTH I ENRLWTDHS 575 HBOBEBERIEO MO
DFMEHAZL TEUBAIEET 23T 5§ 33 2R).

§3-2 IELFE - HRAR

BERREOHEBICE BFHN T LOERI Y LOMBOE X (GFWEE Stratigra-
phic thickness) 23 V55 2 &35 55, 3 UM E 72130 BRIk O[5 %
MHd BHETITIF B & R~ PR MR ISR OM B EIE L b Bk
XFEBMITA D, AR & R L OV ORI, HERTHOIRO NS BT
DBEEWX X2TES. BXIBOERNFEORFRBETLES 9,000m % 2 2578, %
DOHEFUARAITHERI DR CBIBEIETR) MU & 5> 2 72 D T i 1 ERHE T
OFELNFEEEORMEIIEFNREED 1/2~2/3 BEELHEEINS (BB R
MRTHROBFEENE? S #2). 0 X 5B EEOEEITIIHEFRLMRONE BT %2
FRLUEWE, BROECRIBLTH .

CORBIOEROFHNZHEE LT, SHIRTO zone 1+ I OEROERRIC B35
REZEET L E, FERINAOMBK, BHFLHRZRE LT 3,000m o X0—
BOHG (FMix —iEE) 2 3_C zone I WHE LT3, Licsio zone I+ 11
DOEFVE 3,000m kv TN, —F, BELHTIE, zone II (—i Ib & OB @
MEHAETE T 55, EELUHEERGHERR TRUBHEC WA 5 ERErchy, &
NI iz & &EHIRNDT, T OB I 5 HIRFHERIL TR o teic & 518
flEIvE < E2MTE zone 1+ 11 ORI S5, Lz > CEEELMTI: zone 1-11
DEFROEBEREL LT 2,000m [, %4 4,000m DEBHEIRS.

L2 Bl WIR S, HIRFRAROEELHOE, ELIBAOmEIAL v 3RS
ERRATHOICENBH 50, WTFNIZ LTS zone I+ 11 DI OMEEERE 11 2,000~
4,000 m {7 & #mE S h 5™**, Zone II & zone I DHEROESITOWCIE HE D Ephas
s, B 1,500 m iciET AE UM O TR HINEERS % ¢ zone II (—#iz zone
Ib? %25<%) THBT LD, zonell - III O#51%, zone I-11 L v 4 1,000m
BEREWIOLEEDNS.

Wit zone OERMTILbNIREDOIREET H 503, HIRMEVIEREE « B/ OB R M
LTI, TIWAREREIERICD EOVWTHEHEEDHEE 7 R 3hTws (Coombs,
et. al., 1959, Fyfe, et. al., 1958 7x &). ZI 512 X T quartz & IR % zeolite »
VEED REOREE, 0% D zone I-II SERFNEOWEEEE, #TE - HO KX k>4

* ETRRC S D ERBoRTREO G

o (OFLDO TR OB TIL, & OHKD zone I OFMW iz (2T k243 % pumpellyite « prehnite
MHBLTBER L LT, New Zealand o Southland (Coombs, 1954) }s ko8 Australia o New
England (Packham and Crook, 1960) i, \» 3731 %, 35 & % 20,000 feet 7% 1)k, Puerto Rico
(Otalora, 1964) ik 5,000 feet Zh A LI {EHbR TS,
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MIEHE LTH 200° BLE 300°C #Cr#xbhd (4000C % T &3 57R (Winkler,
1964) 1 B %), BB Z OREEE EIROMMEELE L 2D, HROMRTHCE T 4
BARERD S E 3 LF 50°~100°C/km 1275 5. TV OHIEAE X DIErE Dk
X\ T END, ZOMOERIERRE S BAMNE, BEVIBEOHERIC X 5FEaRIE
R OE s, Turner (Fyfe, et. al., 1958) 23\ 5 X 51T F 35 Bl RIC K& IRIBIRA
&L O CH LD L.

§3:3 BEREHIG<MEELRER

FTIRBRI X 5T, AMER— A LD TR BN & B ok L3 RZE LT
W5, FOdRCEFKTLILET zone I, H#E<T zone II, FTIE zone I
CELTWS. COX5HRSEsEm (SFSREE#ZLTIV) LHETE ORARK
DWFNPTHELEXLS

1) dEMIEESEES EA LTV

2) defiEEmLAER L.

3) LRI FER L B NEERASTEH LTV 5.

1), 2) oW ThkZ OHiic 3 2EAECHIERMRIT T LA T {, BHE
CrNAEFHELEED HEA. 3) OBG 2 AT HITIIEEE C 2T LR O TN
Bz oRBEATHS. EF, 32) HFOMEIE L ERISEN L 2ich o/, ORISR
W O(REATE) LHEEEAETS. Wi, 3b) Toth a) OFEIOER & EOERO
TR » BT 7. SHCCERAT (TERTE) EOSHRE & IUIEm O ZEfriE s 3z
+%. zone Il OHIKTZFDEEEAETE L DI HIFHERFIHETTH E0 5, 32) D
SR T 2D, ORI, EEH X 0 TOEP A EE LTyhid Xwv. 37
OWEE NS HET SRR ERICD D, 7 r v ¥~ 7 (HEAOHERDD) ML
7DD, WANMOBEIIEELTVRL, TOERIZ7 » v ¥~ 7+ OEFBNT
EhbLIZIEEILOERZ d DT W TH A 5. WIT 3b) DML Z WXL ORIZET
it GREILMOBR) 25, HERRICRT SEFIMoEBiorn (Bl izl
TRHE—ETHEL D OEAZ L O>TVIIEL V. HEICEO X S RERPRALMICET
LEZ THEEZRN. ROZEFLNEZRLTVEXO5THZS.

Fig. 10 OFAEILOWMEHEOEEINE 7 + v ¥ < /7 OWHRSWA ) H 2L SE
TEAL LTW5BR, 202 ERHRELIOREN LS E4LRKR>TrEbHEETDS
Tl REZNE, COMESE-HEEERORBEZERLTND &5 5 ERHRS.

DX 5 EAEOEHEAEIC X o THF HHREBIC A Hh 258 R &BEE O
BB HBHSED. ERCORHATE, SRERZYID TERORE DY % eiE DM |
R A DREMSE. I OTIEMER LTEETHEERT 5 LW 5 Bl MBSl LTy
2. FLUTHRCEITLEEOERAEDEREDHHEE L LTLOBOEROMN &K
FLTw5,
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§3-4 B OZER & DL

New Zealand Geosyncline Coombs (1959, 1960) 1+ New Zealand geosyncline @
HERH P DIERUR D SRR R &, zeolite facies % Ffixz L, 51z greenschist
facies & @[T prehnite-pumpellyite metagraywacke facies %213 7-.

UK D zone T 13 IEMEIZ I\~ C, quartz 134 7 3368 Lz e &3 % anal-
cime, laumontite TELS1F Hh 5 DT, Coombs MEZ: L7 zeolite facies ey i
%. Zone II 1%, quartz, prehnite, chlorite, pumpellyite, sodic plagioclase % 3%3fic
7, zeolite %, lawsonite « glaucophane 7 & OEERIA K iEH D IR b ArE T
WOT, Coombs @ prehnite-pumpellyite metagraywacke facies 12 J5+%. Zone III
Tl pumpellyite 3, prehnite %34 % %D¢, Coombs O I X % greenschist
facies IZ&EhD. &« D zone DI DFERL zone I~IIT DI iz FEHHIE DI %
HESEDLLD0THD, ZOHIKD zone I - III OERMEAE, FOJET ZEBIED 5
L, 7 < &b ED 320 facies [CE7203% 10D IR (BB %) ZEEH O
BThsL#HEzLND.

I BFRAILBRIGT T prehnite-pumpellyite metagraywacke facies o i 75 /1o
pumpellyite & actinolite 734648 L CTWwig\WwZ & 1%, Coombs oIgifk L~ Taringatura
5 DI R & B B,

SRINERGH A OENINNE, COEGETEWNNERMEEELTV S, ol

DEPNHE, BARIEE (1960) I XD THHiSh, 0 zone I 23 AFD zone III |-
LTV, ?] zone DEHLEHRIIUT WSS, SO zone I Tk pumpel-
lyite »* actinolite &ZEfR LT3, H7X D ZERIEDFE v zone Tk pumpellyite %3
lawsonite #%7:1% glaucophane & Jhfgd%. TIZ(EZRMIZIL prehnite £ zeolite %
&% zone TALNTWIg V.

N(&}I[W}fmﬁ Z DALMY (Seki, 1958), FRAILHLFETE DR FEHIK (Seki, 1961)

R (Seki, Aiba, and Kato, 1959), JJ;U'”f?H’;uFF‘ R (B e R £ .
7= n, 1964) f%“’;éhm 5. ThbD 5L, LRI (RE) % T\ﬁBﬁuﬂEﬁh

RO ZE NS, AR ORI LT WS, & & TIRREWH O 78 Bk B At 4z
BN ETRATE D , Jjadeite - lawsonite - sodic amphibole 75 & DBEPIZE LR DU
B 2 R &, T ZEREEDEViRZ 12 prehnite-pumpellyite TEET I BB
zone 93H 5.

SWNH OZERF RIS H 528, K-A Bz X 3 AR OWEFE (UERTFHT)
11 82~102x10° 45 (B9TEIE) ZRLT W5 (IEF - Miller, 1961). ZHikk < /8 bhvin
AT B FTRERRNEC WD TW” WS ERMrSEHET 2 &, ST
BT HHEEE W SFEL, BRSNS I S5EOER (BRE TN wigEHgS
BEFELZLNG, —F, EROKBE DRI ONTIE K-A BTIEbh b, AHR
RS U LSRRI T A EERT LY L SER» ST 5 &, Zi)E
DOERDIEE VI, FUa QR %)LZZC IR (7 AR - B3) Th ok
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ThBHE. L UTHRDTVERIEITE L2FNE, 325 b < LRl T
bh5. EROX ST, K-A Hic Xk 2EM003, TR TR 5V IXMRREZ Bt 5
EFEZBNDBD, THEEWNE %D - OHIKOMITER IR & TE Ly, BT,
Zik New Zealand @ Southern Alps 1Z351F % Hurley; et al (1962) O35k % 3%
LTW5b, WFhic UTH ZWIHE & AR DB B & bR E 5w SBRICH S
PIEEDETAEDED Uiy, AFCTHE LB/ R o (55 ONA Bz 20
BIX, RHIBMOZEEN EBETAER)H L, b LIESE CHRgZRRE LTnd
5 (0F VWERICHENIZIOBENZ £ 5 MR O EERIIRIT R S R ERESR VIR
BIE), 1 DDA O O RO R S 28 Aic T8y, LHRLZRETHS (I
H 1964). SBFAULBILOTERT “FRABMA” & “THA-FHRE” OBk (oL xidsh
ERBFIMEORER) BELPIRBEZ EE2IRHT 5.

7RI 3 OWUE I & SEH & ORIIHEC D FEIZ D, 5 WIE KRB D
WELFEMPTD S 2 LB ST (IBH 1962b) 73, ZRAIEMAD KT H M T
EEE T x v = I L OHICEEIHESTL W T E BRI ST DT,

FER#MX  E#7 x v =7

> OFHULHAO BT DR FHEKIL g
#h 5%, Sugi (1931), Mikami 3
(1962)7¢ & DRFFEIC X 0T zeolite §
epidote, prehnite, chlorite & 'g
A\ actinolite 7x & D4R g,[
5N T Wh. JHEOHEE (8 =
A AL - E -0k, 963, 19007

KARIEE T X 5 pumpellyite @ (£2500m
RET XD THESED greenschist

facies ¢ zone & zeolite zone ,
Oz pumpellyite-prehnite T 200°C

T

BT bh b zone OFEEND *— Increasing temp.

s1, FH MO ISR BT & Ak Z: zeolite facies, PP: prehnite-pumpellyite
D ﬂ?)_\'l-l:l b Z\E’C—P Jy A& . metagraywake facies, GS: greenschist facies,
R e R S A AMP: amphibolite facies, PH: pyroxene
FHEN D, BIEREEA OFH hornfels facies, Slope and position of each
HBFEbhTw 5. curve is hypothetical.

Fig. 11. Hypothetical pressure-temperature gradients
for low grade regional metamorphism in the present

ERAXS U THIE b

WAHBEARLSY VE 7HIR TR area (2) and “Green-tuff region” of Northeast
I, WL o @ HUR T, zeolite Japan. Scales for temperature and pressure are

tentative.

facies W HH T 5 LEbNh B
zeolite RIS DAL P07 (FRZIH 1959, HHRMA 1961, HBEf— - /N
m3erE 1962, [ < E 1964, HREED 1964 72 &). TS QMR AN & ik 2
L7V v R ZHIEKTIE 1) zeolite HiAFRENCIIKAI LALICH Y, TOTFALIT chlorite,
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epidote, albite, sericite 7 & TS b5 H 5. Lo L, —iiz, prehnite,
pumpellyite & %\ 1% actinolite DFE5EIZFRD Bhuicvs. 2) B OMELLE L8 O &
L ZWEARE L. 3) HIREIHb THFTIC zeolite D TR H 5.
INLDZERBIARSY V2 7RO G PHEORT » 2REE (S48kERIT
X5) BFELL, ERUFROMEAMBAS IO EFL5NS (Rt MEOHE A6
ELUTHEER— 1961 1379 v x 7 Higk O HI 5T 140°C/km 2> 59575 370°C/km O
WHBTIRZBRZHEE LTwd). 72279 v 2 7HIK T calcic plagioclase o4-ffh 5
pumpellyite, prehnite #{£% z &7z < greenschist facies DEMIMEE ¥ 1T 7R H DT,
Ziuhs greenschist facies 3% & UTdH NI ARM%D greenschist facies OF
ALV LEETH O LHEBINS.

BLEDZ & BHEAL—EEIHRE 7 ) ¥ 5 7 RO BREFIIOE Uiz theh
DOREEFEEITI AT 21X Fig. 11 @ 1), 2) THEHLIN LS.

# 4
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SRR —R, ES RS AT Kk X O N R RO sE A ARG KR 2 7 A
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R CHTRB S (1963 4F), ZOPSEORSREEL D, ZOEPRDF 25
WMEN MR E VIR wWie, COHIROEAR I & — R SNHEORT X D7 E AR
PG KERER, zeolite 7x FDRER LT T X7 H 2B T INTEIF R 3 X O Higlkss
THYLR, HFEXNNTABRAEAY Z O RO 72D flilb® TTF XD M RS0
MZR « FUTARSREIFIR K X CHE 2B MG A RB K, SIOIERDOBERERYE
TSNS HOBATR 2> T T S D/ i R e T — o h B O 41T R
{BAM 5.
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16. Lower Grade Metamorphism in the Eastern
Akaishi Mountains, Central Japan.

By Tokihiko MATSUDA and Sakiko KURIYAGAWA,
Earthquake Research Institute.

The studied area is situated just east of the Sanbagawa metamorphic belt and includes
a part of the South Fossa Magna region in the east. The rocks in this area are so called
unmetamorphosed geosynclinal deposits of Mesozoic to middle Tertiary in age, which con-
tain submarine basic effusives and intrusives. .

On the basis of the assemblages of metamorphic minerals in the basic to intermediate
igneous rocks, the metamorphic area is divided into the following three zones representing
different physical conditions of metamorphism:

Zone 1 is characterized by the common occurrence of zeolites (analcime, laumontite, etc)

and iron saponite, with (Zone Ib) or without (Ia) prehnite.

Zone II is characterized by the appearance of pumpellyite and epidote and by the

disappearance of zeolite. Albitized plagioclase and chlorite are widsly found.
Prehnite still presents.

Zone III is characterized by the appearance of actinolite. Pumpellyite and prehnite are

not found. Relic augite is replaced by actinolite.

Zone 1, II and III propably correspond to Coombs’s zeolite facies, prehnite-pumpellyite
metagraywacke facies and greenschist facies, respectively. Burial depth of the boundary
zones I and II is estimated at about 2,000~4,000 m, and the geothermal gradient would be
50~100°C/km.

Each zone lies nearly parallel and higher-grade zones are exposed successively westward.
Zone III contacts in the northwest of the area with the lowest metamorphic zone of the
Sanbagawa metamorphic terrane. Zone I is exposed in the east beyond the western peri-
phery of the South Fossa Magna.

The boundary of each zone runs obliquely both to the stratigraphic boundaries and to
the western boundary of South Fossa Magna. The discrepancy is explained by the differ-
ence between the directions of downwarping in age of deposition and of upwarping in age
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of the subsequent upheaval-denudation. The present surface distribution of metamorphic
rocks of different grade would be explained primarily by mode of uplift and denudation in
the later ages, and local relief of isotherm is not necessary to assume.

The youngest rocks metamorphosed are the late Miocene of zone I. Metamorphic ages
of the higher-grade zone are, however, older than late Miocene because the tips of rocks
from higher-grade zones are found in the rocks of zone I. Therefore, the age of metamor-
phism should be determined zone by zone. The age of upheaval and denudation of the
zone would represent the approximate age of the end of metomorphism in the zone. Geo-
logic evidences of this region show that the ages of metamorphism in the respective zones
are different in different zones. The metamorphic age of the easternmost lowest-grade zone
(zone I) is the youngest, the age being later than middle Miocene, while that of zone II in
its exposed part had not continued far beyond the end of early Miocene. Metamorphic envi-
ronments of zone III (at least, in part) had moved away from the exposed area before the
beginning of early Miocene. Thus, through the Mesozoic-Tertiary history of this geosync-
line the metamorphic environments had migrated eastward accompanied by the lateral mig-
ration of the depositional basin and of the upheaval area. From these facts, the concept of
lateral migration of burial-regional metamorphism is to be emphasised.



