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Nagasaki Metamorphic Rocks in Northwest Kyushu,
with Particular Emphasis on the Geology of

Westernmost Amakusa-shimoshima
Hitoshi Hatror: and Hiroshi Isomz
Abstract

Metamorphic rocks, ultramafics, gabbros and granitic rocke are the main lithologic
facies of the pre-Tertiary in northwest Kyushu. Metamorphic rocks called the Nagasaki
Metamorphic Rocks are mainly composed of crystalline schists including recognizable por-
phyroblastic albite with the unaided eye, and crop out in the Nishisonogi Peninsula, Nomo
Peninsula and westernmost Amakusa-shimoshima, and the sea floor surrounding the land
areas (Fig. 1).

In the west Nishisonogi Peninsula, the granitic rocks (hornblende-biotite granodiorite
with foliation of fluidal structure trending N30°W) never intrude the Nagasaki Metamorphic
Rocks, and are exposed directly on the west of the Yobikonoseto Fault with several 10 meters
wide mylonite zone which runs arcuately from a N-S to NNW-SSE direction. Towards the
south, in the Nomo Peninsula the granitic rocks intrude the Nagasaki Metamorphic Rocks
forming a small stock, and the Yobikonoseto Fault can not be traced. The Yobikonoseto Fault
is interpreted to be of hinge-type dislocation.

Original strata of the Nagasaki Metamorphic Rocks are thick shale and sandstone
formations intercalated by several 10 meters thick quartzose rocks and green rocks. A large
amount of serpentinite masses are exclusively included in the north Nishisonogi Peninsula and
the Nomo Peninsula. .

In westernmost Amakusa-shimoshima, the Nagasaki Metamorphic Rocks consist of
crystalline schists derived from about 600 m thick sedimentary sequences. The schists are
coarse-grained and always contain various porphyroblasts such as albite, garnet, muscovite
and stilpnomelane in which minute grains of metamorphic minerals are included and some show
helicitic texture (Table 1). Porphyroblastic alkali amphibole (crossite) is mantled by thin zone
of subcalcic amphibole (barroisite), and the compositional change is sharp and abrupt
(Appendix 3). At the southern end of this Amakusa-shimoshimaarea granite pegmatite and
hornblende gabbro intrude a quartzose schist. Biotite-bearing microcline-muscovite pegmatite
intrudes obliquely or along the schistosity of the quartzose schist which becomes very coarse-
grained and has garnet porphyroblasts reaching 6 mm across. Judging from the petrographic
characteristics such as rapid growth of various porphyroblasts and inclusion minerals in the
porphyroblasts, the metamorphic conditions are divided into the first stage of the lower

greenschist facies (close to glaucophane schist facies) and the second stage of the upper
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greenschist facies (close to epidote amphibolite facies) (Table 2).

At the second stage, certain igneous intrusion (granitic pegmatite) has played a role in

raising temperature for porphyroblast formation. These observations may throw doubt on the

currently accepted theory that the formation of crystalline schists of low-temperature and high-

pressure type metamorphism has no genetic connection with contemporaneous granitic

intrusion, though further detailed studies need to be made on the granitic stocks in the Nomo

Peninsula or elsewhere.

At the Ogase islets | km west off the coast, hornblende gabbro is intruded by quartz-

diorite-granite porphyry dyke. The gabbro commonly has fluidal structure and occasionally

contains fragments of amphibolite. These rocks form a suite of gabbro-granite complex, and the

complex is strongly mylonitized too. Probably the Ogase islets are located in a structural zone

which captures fragmental ancient basement rocks.
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2T > THIz.

2. HWEOHE

AHIRE, RARR AT o B L, R
7.5 km, V6 5 km i2)553 5 (55 1 ). A CIB 2R
BEOSHEMER L, MEOREBOWICHEDIASL, K
B EA~BEAT M E R LTS,

AR EHAEOWEFELE 1 km 3R MR, £z
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Map showing geotectonic divisions of northwest Kyushu and westernmost
Amakusa-shimoshima which is enclosed in a square with an arrow.

@®: Yobikonoseto fault (R /#iFWifE), ®: Ainoshima fault ({g/ E#ifE), N: Nishisonogi
zone (FEFFH), A: Ainoshima zone (#§/ B#), G: Goto zone (ZLE#), T: Tsushima zone

(RBH)

1: Takabo-yama (Filil), 2: Akakubi (FR%), 3: Mitsuse (= V), 4: Kabashima (5,
5: Mogi (#A), 6: 30 km north of Koshiki-jima (#ig 30 km jb5), Ajisone (EHiR)
Compilation based mainly on Isomi1 et al. (1971) and Kimura et al. (1975).
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Simplified geologic map and two cross sections of the westernmost Amakusa-shimoshima area.
1: graphite-bearing black schist (FB% St B2 %), 2: limestone-derived calcareous schist (RIKERIREDA
PREFE), 3: green schist (JREJ5E), 4: quartz schist (FIEF ), 5: pale-green schist (EREAE),

6: hornblende gabbro (ABRAIZAN ), 7:granitic pegmatite (JEREEH =S < # 1 1), 8: Upeer Cretaceous
Himenoura Group (_FEEERAH/BEE), 9: rhyolite dyke (FSrEEIR), 10: basalt dyke (ZREERK)
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E3M RETEEHMB, KyEsIobh
T RT3 BBRERRERTH
Map showing sampling sites in the westernmost
Amakusa-shimoshima area and the Ogase(Og)
and the Kogase (K) islets.
T: Takahama (FiR); Oe: Oe (KiT)
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B 7 km, SRR 2 km O#1E < Bidbic © OV ik
CEHT 3. BEOCHHLHET LKLY % B % ©
2, AREESURE DEREErERL T ARG E
NEF L, NS 72 L NNE-SSW 0[] & B ~0REHE
ZLOHRFZAEEE (FEOBER) THRESILH
3.

Zhizat UG, ERAOMEIRBW T, SEREHE

BHbh, BEL—HTR{EictiTns, BIHFE
FRESR S AR o> P S 2 300 m gk 0 L 23R b 1o
DV, THRCETRBEFENEET 5.

3. sHHEER

ARHUKO PRI 2 SFREI AR SR E-> TN B,
TOREFBILE LY ki BlE LTWEDT
ERESES D R, BEBOREHE - B&FED
KAEEED THIONZETE LD LHART I ENTE,
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A columnar section of the crystalline
schists showing the original sedimen-
tary sequences. Keys are of the same as
those in Fig. 2.

EEOWRZREFE L bic, WEBERITFORBICS
5.

LBREIE 4 BT T L 912k 600mic RES D LHE
WEhs BEFAMEEORMT, TH 300mic AR
&, BERE, ROFERBIURBRERENTENS.
LEH 250m o BENEHITERL ) VECREVBET
VB RN,

2ERDONBIEEFEDY L, THOBWEREFE
Lk chlorite #RIIE LI DRBREEZELLY, b

5\ ik alkali amphibole BRRZE S (% 3 [X450) % &4 =
~HERIZR->TNS. ZOETORGBTAESHRKELV Y
ADRBIEEL OREBREEEFE - RERFEL L)
X, IR CTABTHTE 3 { WAL D stilpnomelane
BEREENEEH TS (F 3, 428, 444, 445).

RRE LV B S 15-40 cm T, JBEI0m < HWvo
FIZ3-4BA > T3, 8§ 4 HioRT BaFEofiEs
VYoidl, EEOEmoRERENCLEDBNEZ L
BdHD (441).

BEIREEAHE O stilpnomelane HBHERZS S, (428)138
& 6-10 mm |z $7E L, albite-stilpnomelane rock & 7=
stilpnomelane rock & 4\ % % ¥4EMk L 72 b FrEEE (EE

1) HER:ZRCELCOERAIESE CHELRERL, EnETD
BREEEES DTRBRIZAZ D, AEAENPLRR L0, K
BF v — b TREEL, FEEOKREPSH I VEF v — L AESE
L OBREMOTEESTFERER 25 ThH 5.
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DOBER) THTCRET B8 0550, FEEE2Y
30 LIELERDLNRE. LEL, FHbH 0B A
%, stilpnomelane % & e albite(4 calcite, quartz) D4y
BRI #4 P LV REEREFRLTNS.
AHUROR (553X, 438, 439) T, BFAKhWE
REAL, FEOBERIhTWS, ZZicixfE (1967
A PR LS =5 A MRER & &h e muscovite B
B ERDHEEAEN DS, EELOBETIE, ok
B AR mm o garnet BREPRER 2B LDESE
BRoOBBRETHY, BREXS ¥/ VARSI FE
A (FE0EER) B fTiA-), FEE2Y5%
TTETVWBZebd5. LL, HERECERETE
BEREMEELB/H LR, BANWE LIERERS <
#4 b L OHBERL X OFEEOKRE SITRATET
WY, L L, BTRRB X, BRAhWERRESR
F# L OB W TEKRMEEED, LebiERER
T HA MEIRF LR CEBERA LRI TS Z & h
5, BANWERRCEAL, BlIfENTHEREXS <4
A FHBEAL, ZORKBOERBEEZRERDZL L.
3.2 4 H # &

BEHIOmOARLE, THOBNARFE LZKEHR
H BIUARKRBVVA2REL LTEIFL, %80k
BHAHEROCELDONE 2HOMERTH 5.

2) K-Ar £413 89 my. TH3 (i, 1967b)

E5M-2 BEFEABIVKREFEBEE—H
PZFEHBRBEL, MECOCR - ToTFHrcEHL
Tw3.

A simple folded pattern of an alternation of graphite-
bearing black schist (A) and green schist (B) with
a minor slip along the axial plane (C) (452).

TS TR HEARE A~ OBV FERERE (20-30°) &R
L, FRIWTDE B TIRIERES S TE~10°FCFH <
T B ORXIRO EHREhTIE & A R N 40-60°WA5-15°
VEL, HBNWT S50-60°E~15° EFERES L, L
i2ik, NS50-70°E ~I5°¥+Rahgi b bh s, Mg
EPAREL 5RBZ izdbil, FEdICs 5 7R,
2FEY S EF ZERicih gl 3T, WiEHER
1230-45°41x3+ 5 . frivih D oK IOem BETH B
(5K a).

JEEOBIERDOH ED 2 km, T b b B O & fetedl
RloEABEMT (535, 440)5 5 EHIOREIC T
Tik, SAIITY Iefce @iz X > THIBR 32 » T W
5. 7OhELITHE 428G N 20°E ~40°35 L, kE 2-30
cm, T (EEo¥4y) 50 cm Sl _E (Plate 12-1), #5 5
44413 N 40°E ~40°¥ L, WE 1.5m, ¥E 3 mbl L
ThHB (FE5H Db, Plate 12-2). = 0 KK TIE, YO
fhi (MO BEBREREIT ) ok, FA—EAN
ZBWWT, N 50-70°E ~5-15° P WR 7 — L DT
LB S B Z L b 5.

HEEWTE TR - s o 2 km OFIFE T, HE
ERKREL GRBZ Lidnd, BEFRMESEEZLL, B
e SR ZEWOERBEADNS. EHOE E XK
cm BEC, ZHiEE S 40°WA0EL LR ->THY,

0 {m

L )

HB5X-b FHEEEGDO- I VECELEORH
(Plate 12-2 £ /)
Same as Plate 12-2
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BEME LHBHCEETImN TS, &bt
RFP=EZA P EFARWNEDEA L TW3 BITiES10°
E~ICH Lo Ahihs bbb, AHBAOMEERE £ <
B offMERLTNS.

BERES B 0S LB 0 7o D IR TERD b h i W 5
A, R R 32-35moBEAREShS. &<
ZE mmPTFOonbw35 0 DA LLIREELROTHS
2B, BNCBR~7EER 10 cmPl 1o @ O fEERET 0%
B0 X5, #FmoBREROMMREE»D b
hoir.

vy uicHhd b, AHBOMBEELEEPREEE
BELT, HENEA~20-30°FHE, HAEAKRELBWL
BEHT~ 5B, db~EERENL, BI~X20°MEL, Bl
LKA ORBRERE BRI L 2 bR 5 X 5 el
tfpsns, LIS TIAREIR & stilpnomelane
KBRS, FHETRERERS <24 FREALWE
NEE, AROWMTHEE2 OV LB X9, M
KERELTWEDTHS. BHEILALB L, EbHT
MG H B, N50-70°E ~15-20°¥63 ki L N 40°

WhHRD® 3 Bl cRFS IS 200 BHIEEN,
ARIROMBEBELEERAFL T B L 51cHx 5. I
& BEic B i B B ORI BRSO TH B
5.

3.3 gEAELERER

AHIRAOFER R BIE, PRI BT T TR0
B ThHBH, KERRCHRNFTRELERESEEZ b>T
5. BERZ AL albite D13,
lane, chlorite, muscovite 72 ¥ b A 5N 5 (B 1 ).

FEdR A B OB TAEE R IR B e 4y & R C
i, EMEET COMBDERL S @m0 B K 7 K
STAD IR T H - Ts BACEEEOWBLT
LEMTH )V 2EREFA 7R ERT b 0L B B
(Plate 15-1, 449).

PERERILEERE 0.5-2mm f1THY, v bV w2
ADHRTER L KR OpRWAINSWEELED R
5. FRRS-10mm iZETHERERbALNG. Z
OBRRE § & AL TIBBEIRE R LA TRBIL T
3.

amphibole, stilpnome-

IR KRETBEBRBISRBEREEFOB«HMRERZCEENIMBEHOMEE

Mineral assemblages of minute mineral grains enclosed in various porphyroblasts in the Nagasaki Metamorphic

Rocks of Amakusa-shimoshima.

Host Mineral Inclusion Rock Type Sample No.
sphene, stilpnomelane, alkali amphibole B 428
Albite*! sphen‘e, alkali 'amphibole, epidote, chlorite G 447
graphite, chlorite B 451
sphene, quartz, epidote Q 452
Calcic amphibole alkali amphibole G 441
Calcite muscovite, chlorite, calcic amphibole Q*2 428
Epidote garnet, biotite, quartz, albite Q 439%3
quartz, albite, biotite, sphene, muscovite Q 439%3
Garnet
sphene Q 441
Q 441
Muscovite stilpnomelane Q 443
Q 448
B 449
Quartz dusty core. and fresh clear margin common
Stilpnomelane sphene Q 444, 428

(Rock type) B: graphite-bearing black schist; G: green schist; Q: quartzose schist; C: calcareous schist.
*1  Albite porphyroblasts are often embedded in the matrix with mosaic texture, but do not always include minute grains. Epidote is

clinozoisite.

*2 Limestone-derived schist in which calcite recrystallized in the latest stage of quartz-calcite vein formation too.
*3  Pegmatitic material has been introduced and subjected to later retrograde recrystallization.
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HEREROPICREBREOCOERM B EF L (H!
), LIELHEAY ¥ MRS b BIE S 5 (Plate 15-
2, 444). E7RERICHRLZBEBESTEDLID
TERHB. Tibb, alkali amphibole & FieATH
& (450) Tk, EWOHEEIREEE alkali amphibole (cro-
ssite) DIMFEPZRBRN VT LY RIGEVWEFE & L
T3 (Plate 17-1) WERHBEHR L WO 0Tz,
2-3 pm 25 hF R IR OB CRBSERELEAT
> TW5 (NEBIZEE T2 & Gl-gsy 60-65% 2 & 72
Y, SMEERIX30%~ET, Appendix 3, 2 9[]).

Lz oT, A—EFANORLNTENEHENTY,
& EWE 10 pmA — FLINT D, BB OHIHEEER
2ODAT—VRESTHZLRTES. H1RpH
3 k5 W EARMIRAEIT b ) BERE SN AE S
BA>TEY, 2200RF—VRGBENCHERTESD
Thb.

B D439 T, FERE S < # 4 b EAEW, biotite &
microcline 233£43 5 0T, BERESE L 3BIOREL L
TERSLL, BicBRRBZ LicT 5.

27U | OPFYRAEEIEE I P D

B 48 @ sphene, stilpnomelane, alkali amphibole,
graphite, chlorite

#*E 4 : sphene, alkali amphibole, epidote, chlorite

FFF 5« sphene, stilpnomelane, quartz, epidote
DEoicELwbhd. Ek, Zhb3BEOEM K
12, LROSH-A R DI1ET, albite, puartz, calcite,
muscovite, ¥ %\ X calcic amphibole @ =EEREREMN
HFELEbOLEZONS.

PRz ehb, 27— 1 BT 5 ERIERAORYE
BEREFERIGEWREREHICHEY T2 b o LHEE
Shs.

27—V 2 OFEPHEATIUTOBY TooNR, £E
P38 | RO T host mineral L U THb L BERE
mEDLNDTH D (Appendix 2).

HE & F 4 ¢ albite, quartz, muscovite, chlorite, graphite
garnet, stilpnomelane, + (calcite, sphene, ’
epidote, apatite, tourmaline)

R ¢+ albite, chlorite, calcic amphiboles, subcalcic
amphibole, epidote, sphene, + (calcite,
quartz, muscovite, talc)

: quartz, muscovite, chlorite, stilpnomelane,
garnet, calcite £ (epidote, sphene, albite,
calcic amphiboles, subcalcic amphibole)

alkali amphibole ZPEREMRE L LTREL, REHE

RAARRE TR, T OSMRRIEANICRE e X D i KB

bluishgreen-green ¢ subcalcic amphibole (barroisite ) iz &
VEEh T35, alkali amphibole REEGIM & L TR
BET501ENT, ZORAETHMBOMEFTHY,

albite, calcite 33 k(" quartz NIZ[BV I SN BEDThH
%. alkali amphibole JBPRZER & LTRET 550D,
MOBBRER & KE L BRD DI, SHEEN subcalcic
amphibole (barroisite) LBLL TWBETHAH. 2O F
D, foBERERL LVCRELHO TR L 2L,

alkali amphibole 7217 REETHRL R VA R & 2R &k

v, ZA&@iz subcalcic amphibole XFEHT 2 Xk Hichke 3.
fho> calcic amphibole % bluish green #H# U % K& f&
TEXBE, 27—V 2 A>THbRS,
phibole DZz @I/ 72V, - T subcalcic amphi-
bole REEILRD LS ThH 5.

stilpnomelane ¥RIBRIRZE 52 25 albite® (£ calcite,
quartz) » bR 2 GRERICE > TRELTWBZ L2 b
b, 27—V 2TH, BRESE & ICHBBERELO
RELLbIL, BTOWEBERL b LW,

DEDEEPL, 27—D2, LLRTOHEPRBIT
BEREAOLEME, 27—V 1 X0 bBOBRENEL
REFAHEORBMICHEY L, BhAAAREHRcIn
bOLEEShD.

TERERS < F 4 FBITRARWERLORER &
FE D THEENCRZ Y (438, 439), garnet HIRBEIRZA
PEERZ 6 mm % ZHIEE ThH B (Plate 12-3). A~
Tz A MRGIESK com $10 cm T REL XD, A
Bz -7 Y HBVRATEAL TS, ERAENS <
A4 MIER 10 mm Pl o muscovite B (FEH20-
30%) »SEILbH, quartz, albite 3 X V& ¢ microcline
(myrmekite Z£E5) 22575, HIETHEMET 0HIR
2ob, EREHL~< MY v 7 AORKBRL Lok
13 Lv granulation 25 TWBZ L3538 5. &<
quartz 3 ribbon texture # b HHE K DU Y, K
i sutured boundaries RFKEEL T35, ThbOERM
BIITERB RS~ F A NRNORRBT, FRORSE
LfickE L THETE BT 5 (Plate 16-1, Plate
16-2).

fER T ANITR T B microclineid FEED X 5 RETHE
RObBEWET T LRGEE 20T, FakickY

alkali am-

3) stilpnomelane EFRIIHNIR TIXBERL o7 R 2D 2 v,
444 7 0 stilpnomelane G 21X chlorite # LRIV, B
mm 0 pyrite # &%, KR TIX stilpnomelane XigEx 23545,
BROHRAEOLORENTHS.

428FED S DiXIBE, MSEDS DRENLEERTTS, HRTR
TE L LICBETHRRE L > T 5.

4 2013,—20,4,(CuK,) = 1.0° 6 Ab SERSICEY albite & Zuix

Eha.
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Mineral assemblages during the five stages of main geologic events in the Nagasaki Metamorphic Rocks of

Amakusa-shimoshima.

Stage 1 2

Quartz
Albite

Muscovite

Chlorite

Garnet

Stilpnomelane
Alkali amphibole

Calcic amphibole
Subcalcic amphibole -
Biotite
Microcline
Calcite —_—— —
Granite pegma- | . .
. : ranulation Vein
Events Recrystallization %zgrigartsgl::tm’ tite, Gabbro
PRy Local heating Deformation
Lower Upper
Metamorphic facies Greenschist facies
Progressive Retrograde

Solid line: mineral present commonly; long dashes: mineral present in a few samples; empty space: mineral absent.

% OER & A & /7. microcline [T EMICRHT
HOTERL, HBNEE (FEOEEE)CR->T2-
Scm FLOIET, 1mm PUTOREIBEL, L&
ribbon texture YR D73 % = &3¢ o /2.

BLICAEECETRIERE RS <& A bR T =¥
A4 MEL DR FA DOMBIEIC L, biotite(3 mm PLT)
BHBZENDD (XHBREHFEIC X 2 BWFRE) -

= ¢ biotite ¥ reddish brown # <L, V2% musco-
vite ERPICH D% B BV id garnetDIRIRZE FHPVIC A
L bhTna, k< garnet P T, K3 chlo-
rite | B# STV 5 (Plate 17-2).

biotite & microcline OFBIRIT DOV TITRED T X
B, BT < Z 4 MREAICEET 5 BETHRBE
AROER, ERERES <7 VPEORERAE
A~DBRBEZLBb0THS ). ZOEEZERK mm
RO garnet FRBLRE S 0 BERFEERI» O b+54
ErLLL{Bbh 5.

biotite & microcline® & feiEdy B IXpNCR 72Xk 5
122 Ly granulation %23 T\W5. garnet 23EERRITY
> CHE—FmicThE &, microcline HEE X} garnet L
Rl U H A28 L T 3 (Plate 15-1, Plate 15-2). %%

U Te Gk o Bl B iAo 3y REE A3 B 4 5 0,
—IRIEE RS L, quartz o sutured boundaries % mortar
texture D X 5 REHHBRESL > TW5., Zhbd Wk
DOERERSYIIESCEETE 2 W 23, quartz, albite,
muscovite, chlorite, microcline (@i k3L, Kk
ER->THVERERTES. BERRFOTEE LS S)
PHiRBbD LRI D,

FHIFIC BT AEERBEOER - EROBELFFE 2R
2R LD THI. BBk de, 27—V 1133k
REENCEZN 3 AEHMOMEEPLIEE LD D
ThHoH, A7 —V2REREEL < MY v 7 2OHME
AERESNTED, & ICHAEPIRER & subcalcic
amphibole |3 Z DR F — 2 DPEBER Sz L
BExle, 27— V3RERBERT<FA PEAIRL-T
U TeSRAEP LR Y, ARHIRICR T 5 RIGERSE
o tEREROEERETT O TH 2.
HAF—VORORBEHORERY b 5 VIHERERIC
DWTIEH B P TRV, EEMICERD X ) IR T
&5,

HEBIBRRE RO RREEE S ¥ & 72 alkali amphibole
(crossite) DAFZIR A EX um DEERE T,

subcalcic amphi-
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WwERERAHR

bole {2725 &\ 5 SR HRE» b EL D L, XF—
PIpoA7—V2 (FEUE) ~0Z{idigBrebo
T2, DLABREELEA N b-bDL#EESH
5.

AT =V 3 OFYREICITERE RS <X 4 b LA
NWEDBARKE 2REY 2 Rz L, FHROKED
ERERRT. 25T, 20RELRLWE B &
2, e hRBoOBRRIRICRBIT B AT — Y 2 DERME
AL, BRI ETEEST b3 0B2HELWEETH
3. L LEER L RARBRSAC b 23 RERORE
&, O DHERIERR X OB OERE RS2 4 b
BARE S BRBRERORE L 1X, BREHO LT
IEIERICTH Y, REMCIEVWZE p2b YV E&-T
WaBLO LN,

AT —T 4 TR AEFAER X, mortar texture O T
EFPLHTREVRPRVET LEBOZ LEARER
3.

AT —U 5 OHRIL, 27— 4 OEMMERA DR I
TEEWEZTTWEb0bHY, RF—P425L0
FORRBRE D 13/ &P otk 9 Th 5.

L RANLEE

4.1 PEERXIE (438, 439ihs)

FANWETERRER A (Plate 12-3) KB AT %
P, EAEMTIR TERAETH ) REEEE b T
W5, LHL, Zo foliation 87 bigaFEo X
SIEHZB. BRLAERITL LI,
blende, plagioclase 33 - (X epidote 25725,

BT SEER IOHRLO IR ARV, BRIV L
B, BIRT, £ 10mm ¢ brown hornblende M ELF %

431
04,
&

B iz green horn-

@’q%b
3
e} QS ho

b= QQQ

N
o] % 200
e basowmeegm)
O ARrVELBEHBEEHAEZTTE

A sketch map showing the size of the
Ogase islets and sampling sites.

(%27 % % 10%)

0 . Oem

! 2 &

BTH REEEZLORALCEAOFCEATS
EREHCOEABRNERT Ay v 7. i
Ao Ehic 2EOARERL 822 5.
A sketch showing an intruded pattern of felsic
facies (C) into gabbro with fluidal structure {A).
Two amphibolite fragments (B) are seen in the
gabbro (436, Ogase).

B bdoH, FHl-2mm opRE b, Ebhic
brown hornblende 737423 % hornblendite & W% 2%
BbR=ZIIbN S,

kA & HUBIAH S granulation |2 X 3 mortar texture
BT, L ICHAMEIC W CIREETH 5. MRS
TETWBOR, BEAANLFACT, A& b
HWARORT—VI LFALTHD.

41 X H #&

300mpuF5 DHE Lz, K/N20-30EDIEAEAET B B8
(%5 6 [0, 436, 437Hi,K, Plate 12-4, Plate 13-1), 30-
40miz ZefE 5 5 K& 2L 5 EAL T, RiEEdbicEs -
T3,

WIS b I RO 1 AL (green bornblende, A&
o sodic plagioclase, sphene, epidote 238 7% 3) T, —i%
& N4O°W, |EOEMKEF A L, 22T amphibolite
OB (FBTHE) L VRATNS,

HEREER (ERIEE 2V LARPRENS L HRE
65 3) BELHRCETICEEEBEAT 5 (Plate 13-2).

RO B AT L R CEgdbiE o mylonite LR L <,
AJEA M mortar textureZ b o TVW5, K HUEPEE (437)
TiE, MRAARNRE S 20 mm Pl FTOERICESIS
ZLBbY, EOEE I DB~ M) v 7 Rid cataclastic
T, BLRERNEE BT 28 OWMA 255,
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XKETEEROMER L CILBEBAMOERE (RE £ - BER §)

£z, TR Y v ZARREBMBOBRRBEEENS Z
EbHY, WTFRLE1-20mm ThB. ek 2T HE
RT7FFAL MREY ZEN, KTEEBRT2E2G0%
BHEZPE-TWS, LELZhbOEFER—RLTE
BORBIIAN W BV LARRKRS L KRR 2020
NBB i H2 BEHETH .

plagioclase I\ 3> % saussurite {L% 9 7,
sodic plagioclase BEFRCE BT X\

T mm LT OMIRBS AHRENC A Y Elh, ZoRNO—
BT 12486 0 axinite ¥ FEF4SY & T 5 prehnite L albite
RS MEIREED BB,

KTEEBRT 2B OHBRBHIE{ b2, L
L, FHERTIXS 30, BRI~ X5 /ot
Bro, BRBIYAEREHL VDRI TH ez b
WrTh 5. AHIREEORREREED b o HBEEE
TR0 b h ARVt X & 2SR K T ICIETF
L, HMEREESOEENES TW5.

KA IANNE R LEREBEGBEE 2T
L, BICARBOERERF BRI E»b, Bdko
BEEOZARWELIZRRY, “BRAFEASEHE" (Lo,
1973) & S BRI BB ER K VR
HBRCHEETZOTREVPE, EELRTRIL, 208
BEEERABIANCEESEEK LIRS LicLioe.

_;F-ﬂ;@

5. hZHEoME

BEALIBOm D ER Y o Fiz, 3 > DM HELICENA T
W5, BEETOREWENE S0mMICTD, 53
v FEIZ 2L T3 (% 81, Plate 13-3). T¥h»b k
~ BE - E - WEE L i< (Plate 13-1). HAIIH
Ri2WLBET, oo “HEOWK LA bh AL
EHEERT 3.

BEEOBIEMW LABRT, & 10mifnb o
P mmETEET, WKERL 22 (Plate 14-2) . g o
BRI RRRTERPIEE, BAhWE, BIgE 775
A r ANESEREE Fy— b, BUWERYEET
b5 WEOw Y vy AEFEREV LBET, BHEL
FUHEPLTETWDS. BDEREEHOER - -
Zbd, HRTHETE 2P, MBS K ER
WLTHE (REEREEICES, oo THBE TH
Y, HHEERATE). bEALTHEZ LM - 7. = k
Y » 7 2% hornblende, epidote, plagioclase, quartz,
sphene, K-feldspar 7z ¥ #3572 D, green hornblende |2
L ERRRREh 5.

INTHEOHBE O S, HEEY O B IR e lya
iz bh, H2km LFOKRITEELDOER bHIK

N

%

(2] 1004
| =28 — |

O AFEOHMEN

A geologic map of the Kogase islets.
A: conglomerate (7i4%), B:sandstone(fh),
C:shale (F¥)

&h, MTEOF~ZBICERSh TR +5ThH
5. LrLHREREBDRIEEREBEORABLL &
FhinwzZ i, HEREEOHTHELEZ 5 Fickn
TEERMBELES Y.

6. FEHLEE

FHIROEE=ZR2 BN T I LhkDLd5cELdbh
5.

1) AHIROBIFERAEIZEEIL 7 km, 3P 2 km DRk
WEEE D BT ERN,

2) RIFEREEIBERESR 2 ST LA O R R
Ehbib.
3) FAOHMEIRERER LEELD 2B, |
THEIOmOWEE L E LORREE, THROHMWEE
B RAE, BIXUGREAVYIRRB LS.

4) RREREEOEEREITRAEZER LT
RORBERERLL S BBV ERcIc L2 bh5E, &Y<
R, S RAOEFLBEN TR TH Y, 2BEN
600m D HE 25 H N20°E, {4} 20-30°E <L L 51
Az B, ZOBERHEET 5 BihisEx N 50-70°E~15
-20°76 L & N 40°WHR DR Fiisho 2 5 THh 5.

5) KM L BHL, BMBEESLL, ¥
IR D £ < T & IRPI-2 A oS dL iz ixstilpnomelane
AR ER (b S, EETRERE S <&1 b
RDIFANCENEE, BE mm L ED garnet FHRIBRR
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WOEHEENASG (B27% %108

LN TE, > biotite L microcline %5

PSR & b, EFMOSEEEL—H LW EliEts
b0,

6) RERFPONEEYEEBINTIZ L2y, TR
ERIEZT—D 1 EREFERIGECRAF B,
AT=T2 : BRARARBRCIVRER ALK
MTEB. 27—V 2 0RELEHERIC T KRAEA
X BB WEBHREE L L.

7) FEEERIRITISV Tid retrograde DEHEH R b -
Iz,
8) MWEORFWITIZANVERN LEEEEEAEK
2oHi2Y, AREOERBHEIELVIATVS, £L
{ mylonite {L L, ISIEFEIEOEEH EHR L TV H
AN

P EDRET BHEmORIKERSH L KX AL N
BEAEBEIZ W TORMERCESE, iiiics
FEREBEZROMBBER S EOBMEICEL, £5b5
D RIEE R T BT,

MEEE L EFENET
RETEORREREROBEEEILHS LY 1T,
HEWREAEE 2 b oS Bk T IR KR
BEOBARZII Y, REHCHOESR O - 5
Mbhz L, BEFERREENE XY RS2 52T
LES. LAL, BEZEHTSZ Lick>THMY T
< 7 v OBERFEE, DRy -V o BEEESLICE

BENBZ L REBEENDZZ L3 5.
RETBCBI 3 BHEREE I~ 7 v OBEEED
Lin b, B EH I O Z NiciE  ## N 20-30°E,
RABERT 3. Lkl, BRREECIEEOHESR
LE TN E SR RIFEREBEOEMITIOV, Wik &
RRXRD. RICRIT 3B (Ivoue, 1975 ; Ritigd,
1975) 2055, BFRRLE OB 25 km oBERR, Sbic
R THREE» O 80 kmE CREFENOV
3515 T, BIREREERIEEFEEPLE T T 5o
NTRER Y CGmREIERTEL LY (F1H).
RIGERAEDOEE L BT, AR X OERET
ciEfE (EHPESIREFREECEN) 2R
&, BEHFEE c FREERBIUKETEO SHk e b
KHEPLTW3, Thbb, SEOR WEAKOERE
FERIZ, BEBCRIAERAVEELAN bEAR S
B, ARBVY AT CRTFREE L RETEORCTE
RE&hTw3,
KBRELDEFET 5L, BFELEE»LIFRCBE
OFLUEFEA NNE-SSW (A Y, FEHeES - B3
YERBIVRETED SHIBOZThERIZENT, AL

X0 gV EES O B E b > THHL T B 2 EX
b3, 0k VR—BEDHE) echelon RicEH~FH
BBPLEH~L LR35, BREREEOEED
BERXb LD LHELT, hoEH - BEZ RV Tk
O, 3HBICEEMER S B 00 b,

ZZIE L DT, AN (R HirA TR
Mk OMERALIEERFRIZEZL T B D TH
9, &M - OEICEER=ER - HE - ZF) S HoE
RSO FEECHERIL L OB ER T 5 UaliciE L
{HUBNBREMED L S ICEHE B ITIIBZ 5.

BEFRR SN B EREEERICB T 2 ERANVES
EEELED 4 EERBEARE ERE, 1976) %,
RETBEFHEICRT 2HEAE, ThbbRIER
ANWEBESBEROETER, ESAM (BRR) s
FERHIR O HVE L BRI o R B> TWEDTH S,

1TERA & F/ BREE

BB TEomLIL (58 1K) iid N 30°WiH
TEREOKEEEZ Lo ANE REREHPIRE»E
L, BIFERAE L OBEFRAHE T mylonite SRS
BEICR2Y, BRIOmOBBERHEIES. 20,
) B L AR O i R E R EMBED BB, T
OWi BT HAD T RBER L L5 &, FEERED
BREL BT ZENTE, BT/ HEABEY (BRE,
1971) LI O B H OB TH 5.,

w%xﬁﬁ%gwﬁémWMwquQEMMiﬁﬁ
WEh o, KEEFET LEz@EY, BEHONET R & b=

(1), ZERHFHEE CHRETE 52, UBRER
AV, EBEBREAREOEE=ZZ0VE I OTH LR

5) T/ EFWE

R - B (1958) 2%, EHEHEEILESOREIU L E A DOF
B OB OWEEY NNE-SSW SRlicE2HENEE LTESR L. B
KHAUEFE Ch 5 7e D X DFEEBHR ShishoTciFh E, EEHE
Z DR DALHERI L 4 IR ICBES T, E4JI—ETF
WRHEER RT3 T FRCERE L.

Z D%, R (1962) X/ HFWEEDIC 2w T LEEER,
(F BEFHEHEE > O BEBRERFCH T T, BRUOEBIFEH
HREH O 3 BEOEBIZ K5 Lichs, BUIOERE 0 EHBLT
w5,

WF /EFETE NS N-S FRICEE Shie0idid (1962) »5Th
%, +CIEFE - £ (1957) BEWLES OW» SEFRE~ES
N-S FAOBBZ3IV T2 Z L 2ER LB (1962) 1%, R
B (1958) OWEF/ ¥FETE & —B Lixvds, 2o N-S Fao
WifE & WPT- /SRRSO, E A ORI R o b O L EH L.

Nacanama (1964) LWiEE N-S FRicEx, EHF~ERSET
Pea TG - 407 BRIBICHEY, Thb LAREE 5. edEl
~ix, NNW-SSE FHC=EMNfHEE CEEL, BRTHEFT 312
LE¥BHTV3, Rk (1965 a, b) kR TH, LEONEFIEREh
Tw3,

BRI (1971) i, BF/ ERWEEEL IR L EES T v
T, BLARESROEHLERL, BHRFHFLME/ BHFL O5RE
WHRMTE b X, ERBIBOREFL L P RBER” B
L Rie, AL THCBRET/EFEBEERES» (1971) ORI
5.
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RETHEBOMER LU EAMOER &

{723, BREEREOITES 5 km o =Y i3z
Hizgm N 20°W, A} 70°E ofiEEE s o7k Bl
RERDY, bULETF  HEFEEBRZOWY £ TOUE
BB L ofe@Es LThE, SERICH3 Z itk
5. LhL, RABEETHDPELEREEORR
k5L, ZoMY TR EERBRIAERICRYE
FEL2VS L. BEF/ FETE i BV TREL
BHLY B —FD hinge fault L g4 Z LR TE B,

BRI 1) 248 7 BE & B ORILD
BT T3 R TRECHERTHL . Tibb, 4/
%ﬁwmgnfwt%ﬁ%ﬁm,mTzim%wﬁ&ﬂ
%W%m%%&g,ﬁﬁm%%ﬁ%®§%&ﬂﬁI%M
RRIETREIEAME (B 1K) (| 1962; £33,
w%)m%,it%ﬁT%ﬁ%@mﬁEAﬁv&4bE
A%,éakﬁﬁfﬁ%%ﬁﬁwmﬁﬁ(*ﬁ&m
1975) ¥ DEABEBER S S,

RIBEERAEORER S

EE DT, AXOPTRETEOEIEEREEDOHM
WREL R LR, HABEREROWRBRICTIT KRS D
BAMNEEL, PMKIRANOEELZILLEERRIC S 5
Zk, ELICHAEERERZOAZ LT, £ 0.2 mm {70
alkali amphibole T4, % D 4} #5 ¥ 234 1 iz subcalcic
amphibole IZBL+ 2L 6, IERBEEROERER
ER (BRAR BRIV REHEH) 0bsHicix
BEARBREER LB > THAMBRERNRELLLER
fo. BESRIELIK—BELTHRERF L LT, R
EPOBREFERICIIERA 2B E FRORR, T4
bb kA, B 6 MEEOTEREBEOEA - LA
BE LD EEZTNS,

HE, FRREE TRV 22OTEREED /NEERR
RERTWS (BN « KEF, 1962). F{EAREE O RIGE
BEEI b, Ehd THEOBERERPFHEET 55, 16
HEFEOBAREOMBIIERShTEY, L,
Z ORI WL o ORBENEEROTEEHEL T
W3,

MEF 2 EFEETRECES I8 1) % hinge faultd K & 7R ZENL
LT DBEST - e B “RTERE” 2 BbE 3,
L Lz ORBERE T EWER T E, FHERFad
Ch/NAEOTEHBENBEAT S X 5ckd. 2E0H
R OAE T hinge faultic@ET 2 b0 L2V, %
OBIER, ERE~~RER EAEAL, BREFE
LRV LAV~ IS, rTLIER S KT
(REREL L O RRRIERPIRE) oBbh 38 ak
KERERMBIEY, hinge fault BRFA LD THS 5.

AN O BIGEREE L EREE L BT 285

(R - -®WR )

b0 OEERDL, 6k “<T7TERE” B, Thb
HIEEREROREFBINEE LWL YL IERER
DEAN (BETRIFRYED) BRianeT+sEx L, B
BRI T B LD TH 5.

ez, ROXIRBEEEL THDLAETI—E
HAIRA 5.

RIFERAFHO SIS (FREH) 2RD cRET
Skm, HBV L 10 kmDERE E THIZIL 726, BUEBEIR
EREBLEHEIMCBILT20TH5 5 0. FH
BEOTEREED.

Eie, RECEFHEDO Lic, SikbhTLE -kH
BEFRIBLELTD, b LEEOERE~ 7 ~NE
Aurw&ﬁnﬁ,%erﬁ%%zﬁm%aé<@%
DERIEREPFEELZDOTHS 9 0. A (FR)
ﬁﬂmﬁﬁé%goﬂﬁﬁm,@ﬂzﬁ,ﬁ&%g,
ﬁ%Eﬂ%ﬁﬁmmﬁ%ﬂ%m,%ﬁﬂﬂ&ao%%&
Brdk, bbbl 3HELLF—0HBEANLEL-2b
DRZE L ZWE L e A Sh e IZEREDOTER
BT wDFE - LB BEA X ABEOREETIEAN
159,

TE, BT/ EFNERDOMBREERER, Ry
N IENENE, ThbOMEEEL B2 LT
Bbh s,

ERH O

BT BB RS HLP b F, Ldbs
BRI ENER L2V O TEREEERT N ES
PHLRCEE LD Y, HERALHER LI IR R R
FEE B> TWS., TATHEREOHE LZEED
BN (1976) 280 TEbDTELRABA TS, »
PETHLRNWI LTHDY, FEFHOKELZ LS 25
X CRETHHLHBIC LTI 20 LIBELE £ R Th
Bd5.

el zid, ROXo9RTTREBELLA TV HEHIE,

QHIFEEDS Y L IR ——TIsomr (1968), F[H (1970)

@FARF—ImL (1962), AR IZ (1969)

CUERELEH - EH (vrm 2V 37ui

BALD) —K % (1974)
@ERASEYRAE L ERIERD # 4 7 —FEARER
A (1969), HasmmoTo et al. (1970)

OBESRES © # 4 7 L B A B H— ResearcH
Group or PermoTIiTE INTRUSION (1967)

@TERBE « RANWER & KRS LR —
By (1954), )1 (1976)

WS - W - Blg L REBEABIGE—IE)I (1976)

RS (& W - /e RF=yy) —FF
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MERERA R

ARHEIE2 (1969)

@Mn-Cu 7z EFHROEE —FBIRIZA (1960)
iz T, SE%EELPRE L

(1) BERERKOBEICKBE (B2 b L EREH »

el

() FEREHE LR D hinge fault YRR
O LWRMEE X 7o, HREEE OIS L BRIIELD
2%, SEVERFEOLEBEHAL M L L THtGE
BRETRETHAS.

AL TREIRERAERZFHIZR)IHO EL B
CET2P EbbibBERWD, BHERMOERE2 S
DB, BRELOWTHSE 2 &0 k. EliiuitEs
DF—=ZIZOVWTHiE & A ERNRDP - DS, TEHEFE
BLHREEOMBRFTEEL £ L0 ABICRD THLTAH
7z,

#

RETEOMERECEL, RBEARKERNRETRE
PHEER BV, R RIRRE R B R
BBl T, BRFEEETE (RER), RIEREREE
BPRHART « REEFET « SMERT « ZER RSP L4 O
FEEEFH - TV RV, AREOERSHICIT, HE
FEFCBWTHEE LEa Y Ea—F e av br—i2
IBZHBLEFHR S vy TvAL I v T F 54— (EPM
A) ZRVWBXEAMIC L o72hd, BHAB - dBEMR
OWEROIREL 2T 2. BHSEEEL 7 —FEHOMRY
BREHBNKICL D, HEERF OMEREARBERC X
>TERERfTbhi.

e, KXEELDHDICYY, FAZE - EEEY -
22 ARG - gt - FEBF - BIRFER « HPEE -
BHEH - H EE BRI OFRRPEE W E W
7.
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Appendix 1. Grid reference to sampling sites.

Sample No. Longét)u de La'zilt\? §le Locality Name* Topggz}i)phic GEMS No.
428 129°59. 41/ 32°22.30" HOE B F 1 R 12285-88
435 57.82/ 19. 09’ /N # i 2 R 12315-19
436 59. 13’ 20. 517 X bl W 1 R 12320-24
431 59. 06’ 20. 55’ ” 1 R 12325-26
438 58. 967 19. 59/ ey y I HEES 2 R 12308-10
439 58. 90/ 19. 60’ ” 2 R12311-14
440 59. 51/ 22.95’ mesdLwE, RIS 1 R 12284
441 59. 00" 21.86 B, ¥¥F =#iE< 1 R 12296-97
442 58. 89’ 19.77/ l:“*‘/»r':’%:ll:ji 2 R 12307
443 59.36/ 22.247 wmOE B F i R 12289
444 59. 30/ 22.227 ” 1 R 12290-92
445 59. 28° 22. 117 " : 1 R 12293
446 59. 29/ 22.067 v 1 R 12294
441 59. 15° 2186 | W ¥ & I R12295
448 59.77' 21.05° ” ! R 12298
449 58. 89’ 21. 507 Fic} kA 1 R 12300-01
450 58.88’ 21.17/ iy I { R 12302
451 58.817 21.02’ wH OE B F 1 R 12303-04
452 58.78’ 20.78’ ] % 1 R 12305-06
453 129°59. 317 32°21. 55’ K 53 1 R 12299

*General Locality Name: Amakusa-chd, Amakusa-gun, Kumamoto ken (fEA< LK EEEF K EHT)
Topographic Map 1: 1/25,000 Amakusa-takahama (KEFik)

1/50,000 Takahama (i), NI-52-18-2

1/200,000 Nomozaki (EFEHE)

2: 1/25,000 Oe (KiL)

1/50,000 Onikizaki (M), NI-52-18-3

1/200,000 Nomozaki
GEMS No.: Registered sample number stored at the Geological Museum, Geological Survey of Japan.
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Appendix 2. Mineral assemblages of the Nagasaki Metamorphic Rocks in the westernmost Amakusa-
shimoshima area (Trace minute inclusions in porphyroblasts omitted). Samples are listed from the
north to the south.

Mineral

2
Sample | Rock 0 AE GEMS

ample C ] 212 |2

Blao g 'E 2 '§ 3|8 o | = 'E ’é ;.:‘ gle B :E‘ 2l
Number | Type § 2 < é g8 g g | § El8|°|< |3 % g 3 i Number
<SS |Z|E &5 8 TS |88 al&]5 |~
=R RS- ClElg s [F|° &

@ =188

<|o |35

w
440 B |O|O|O ol Ne} O|0 |0 R 12284
©| B |O|O|O Ol0 |0 ol Ke! o]0 R 12285

Segre-|
@ |gated| O O | O ) 0 | R 12285
428 vem i

Al G |O|O|O Ol0 , caNcRNeRNe; R 12286
‘B | Q [O|O 0|00 ‘ e o) : R 12287
[C ¢ |o O ololo og R 12288
443 Q |00 OlO|0O O ol Ne) OO R 12289
444{ ¥l G ol Ne; olo| 0o o0 O | O rR12290
Q | O o} o]0 e} 0 O | O | R12291
445 Q 10O @) olo|O @] O O R12293
446 G [O0]0]|O oJ e} Olo R 12294
447 G olo e} e} ololololo R 12295
441 {A G o} 0|0 olojo|0C R 12296
B | Q |O|O 0|00 O e} O R 12297
448 Q |Ol0O]|O O|l0|0 @) O O R 12298
453 Q |0 ‘ol Ne) R 12299
449{A B |O|O Ol0|0 o) ojo|lolo|o R 12300
Bl Q | O O o0 o) o} R 12301
450 ¢ Q |O (@] olo ololo O R 12302
451 {A B |O|O 0|0 olo|lolo|O R 12303
B/ Q |0o|]O|O 0|0 ! O R 12304
452 A | G O O olololo R 12305
442 G O o) o0 R 12307
433{A ¢ O o O o o) R 12308
Bf| B |O olo]|o O O O e} R 12309
439 AFl B | O ol NeRNe! e} @) olo|o O R12311

(Rock Type) B: graphite-bearing black schist; G: green schist; Q ; quartzose schist and pale-green schist;
C; calcareous schist.
*: Stained thin-section; #: shown in Plate 14-1—Plate 16-2.
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Appendix 3, Chemical composition of an alkali amphibole (crossite) in alkali amphibole-epidote-muscovite-
chlorite-calcite-quartz schist(450) and Gl-component calculated by SHDO’s method (1958),
assuming ferrous to total Fe = 0.75 and 23 O + OH.

Chemical analyses were performed by means of electron-probe microanalyzer with about 1 gm-
focussed electron beam accelerated at 15 kV and 0.02 yA (JEOL 5A). The machine was controlled
automatically by a mini-computer with a 12 kW memory and the operation software programmed
by Oxumura and Sova (1976). According to counting statistics of X-ray photons, the accuracy of
measurement provides only two significant figures or less in the present analyses used X-ray
intensities less than 10,000 counts per 10 seconds. For convenience’s sake, however, calculation
down to two places of decimals is made and shown in this Appendix 3, like in a conventional way
of tabulation, but printed in smaller point.

Analyzing spot 1 2 3
. 60
SiO, 53. 1 54. ¢ 56. 10 70
TiO, 0 0.0, 0
8°
Al,O, 2.7, 4.4, 4.3,
Fe,O,4 4.4 5. 56 4. 49
FeO 13,5, 14. 4, 13. 5 %
5 o4 ° 1
MnO 0.20 0.27 0.26 N 3
90
MgO 12. o4 9. 55 10. 5,
150, m
Ca0 7.7 2.1, 1.4, M
Na,O 3.6 6. 93 6. 55 Figure 9 Analyzed points of an alkali amphibole
450). . .
K,O 0. 15 0.0 0.8 (450) Che'rmca] dat.a are shown in the
tables of this Appendix.
H,0O 2. 05 2. 06 2. 09 X = pale yellow, Y = lavender, Z =
light lavender, elongation (+4). [Thin
Total 9. ,, 98. 45 99. ., margin: X = pale yellow, Y = green,
= bluish green, elongation (+)]

Analyzing spot

Gl-component
%)

—

[V R = BN =2 I & B L R ]

28—(682)

27
65
63
62
46
63
66
59
32




FRITE LG EOEFARIC R b h 5 Sl il LA Kk I
D SR

Tightly folded limestone-derived schist in an alternation of graphite
schist and green schist (428). Bar scale is 1 m long.

FRAHPOBM L~ vy i
Folded Mn-ore enriched layer in quartz schist (444).

EEOMmME 25 &< 5 HHRE M & & RO A IE T .

A very coarse-grained quartzose schist probably derived from
sandstone contains large garnet porphyroblasts reaching 6 mm
across. A thin white band measuring a few centimeters in width is
pegmatitic facies which thins out to the left side, and contains book-

let muscovite measuring 10 mm across and a small amount of biotite
flakes too (439).
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| AHEEE. 200KEVHACKELEOSATHERTALS. M0 2 0 BRTHREEEAR EET 2 KVELBORE. BLHAcERLER2EAT S
FIREATS. 20ERoFNME Plate 132 25 5T 3 An intruded pattern of felsic dykes stretching in a N-S
West side of the Ogase islets. Two large white cliffs are painted by birds’ droppings. The left two blocks direction. East side of the northern Ogase islets.
show an intruded pattern of felsic dykes. The other side of the blocks is shown in Plate 13-2.

3 NFEoBEHRE

Southern side of the Kogase islets.
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Bull. Geol. Surv. Japan, Vol. 27 Plate 14

I Iy oS EWE

Conglomerate and sandstone in the Kogase islets.

2 WERORSBCEGEL EOBRBEOZRE. HE~< MY vy kA (b )
Ill-sorted conglomerate and various gravels. Darker matrix is noticeable (435. Kogase islets). Bar
scale is 1 m long.
Explanations to Plate 15-1~ Plate 17-2. (Bar scale is 1 mm long.)




Bull. Geol. Surv. Japan, Vol. 27 Plate 15

1 Granoblastic-polygonal texture of stilpnomelane-chlorite-muscovite-albite-quartz schist (449, crossed
polars).

2 Stilpnomelane porphyroblast encloses minute grains of sphene helicitically, but no other mineral
grains (444, lower polar only). ’




Boll. Geol. Surv. Japan, Vol. 27 Plate 16

1 &2

2

Mortar texture and deformational dislocation in garnet (lower left) are clearly shown.
Strained grains of large porphyroblasts are surrounded by fine-grained, crystalline new quartz,
muscovite, chlorite, etc. Sutured quartz boun daries due to post-crystalline deformation are also
shown. Microcline has a perthite texture with string-shaped sodic plagioclase. 5- 1: lower polar
only; 5- 2: crossed polars (439).




Bull. Geol. Surv. Japan, Vol. 27 Plate 17

1 Alkali amphibole (crossite) is maintled by subcalcic amphibole (barroisite) in epidote-muscovite-
chlorite-calcite-quartz schist (450, lower polar only).

92  Relict biotite enclosed in porphyroblastic garnet. Biotite is commonly altered into chlorite (439,
lower polar only).





