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Abstract: A first comprehensive geological research on the Nagasaki Metamorphic
Rocks was initiated by Tadayuki Nasa’s article in 1891 A.D. Thereafter, geologists’
interest was largely directed to the geotectonic division which can be allocated to the
Sangun Metamorphic Belt or Sambagawa Metamorphic Belt. The Nagasaki Metamor-
phic Rocks are exposed on land mainly in the Nishisonogi Peninsula and Nomo Peninsula,
and 30km south-eastward only a little on the west coast of Amakusa-shimoshima with an
interposing sea area. The whole area covered by the rocks form the Nishisonogi Zone.
The Nagasaki Metamorphic Rocks are lithologically and petrologically akin to both
rocks of the Sangun Metamorphic Belt and Sambagawa Metamorphic Belt.

A hundred years’ contribution to these matters concerned are briefly reviewed
according to the following three stages of research progress. And the present writer’s
attention is focussed on importance of the inbetween Arita Zone which can link the
Nishisonogi Zone to the Sangun Metamorphic Belt.

First stage (1890-1930) : Comparative structural analysis and geotectonic division on a
static basis. Belonging to the Sambagawa Metamorphic Belt is dominant.
Second stage (1930-1965) . Sequential event (time-series) analysis for organizing geologic

developments on a dynamic basis. Linkage to the Sangun Metamorphic Belt is

proposed.
Third stage (1965-

): An idea of the linkage is still needed to settle and conciliate with

other ruling hypotheses. The interlinking Arita Zone becomes important.
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Fig. 1 A map showing the distribution of metamorphic and granitic rocks in Ky@ishii (excluding the area of the Shimanto
Belt). Compiled mainly from Hirqkawa et al (1976), Imai et al (1980), Kamura (1982) and Matsui (1989). 1:
Neogene granites, 2: Late Cretaceous granites, 3 : Late Cretaceous granodiorite, 4 : Cretaceous gabbro, 5: High
T/P metamorphics, 6: Low T/P metamorphics, 7: Serpentinites, 8 : Paleozoic gabbro (including Pre-Silurian),
9: Pre-Silurian granites and metamorphics, 10 : Major fault.
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Fig. 2 Geological cross-sections along the routes between Nagasaki-Nomozaki and Mogi-

Wakimisaki (Nasa, 1891).
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Table 1 Main geological terms concerned with the
Nagasaki Metamorphic Rocks—chiefly named

after the local names of Nagasaki, Nishisonogi

and Sonogi.
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Table 2 Diagnostic geotectonic features classified for
determining the belonging of the Nagasaki
Metamorphic Rocks. I : strata and lithology,
II : geological structure, Il : large-scale
tectonic element, IV : ages of uplift, overlying
strata and radiometric ages, V : Nagasaki
Dreiecke, VI: metallogenic province.
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Table 3 Classified opinions on the geotectonic division of the Nagasaki Metamorphic Rocks.
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Fig. 4 A geological cross—section along the E-W line showing a synclinal structure in the
northern Nishisonogi Peninsula (Ohikata, 1913).
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A geological cross-section along the NW-SE line showing a synclinal structure around

Yobiko-no-hana, the northwestern tip area of the Nishisonogi Peninsula (Otsuki, 1917)
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A map showing the crossed structure made by two directions one of which is called peri-
Tunghai disturbance (Tokuda, 1934).
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Fig. 7 A map showing a geotectonic division of the Nagasaki Metamorphic Rocks belonging
to the Motoyama-Tagawa Zone (Gorai, 1952).
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(Uchida and Muta, 1957).
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Fig. 10 A schematic drawing to illustrate a large-scale southward movement of the
Sambagawa Metamorphic Belt which is linked to the Nagasaki Metamorphic Rocks

(Hirokawa, 1976).
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Fig. 11 A simplified geological structure showing twilled structure which is made by over-
lapping of the later trend of the Ryikyid Arc (Kizaki, 1979).
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(Hattori and Shibata, 1982, Fig. 3)
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N : Nishisonogi Zone
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H-Ar: Hatashima-Ariakekai Fault
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[« Sangun Metamorphic Rocks
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Fig. 12 A geotectonic division and a schematic cross-section of northwest Kytishi showing the
presence of a newly proposed ‘Arita Zone’ which links the Nagasaki Metamorphic
Rocks with the Sangun Metamorphic Belt.
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BAR EREFFRUCEOET BT 2BEFEREDIE  (Hattori and Shibata, 1982, Table 3)

Table 4 Summary of radiometric dates on rocks of the Nishiosonogi Zone and Ainoshima Zone.

Number Time range Specimen Number Time range Time span | Maximum
Categor: Geol
ategory eology of dates (Ma) of dates (Ma) (Ma) | error(Ma)
Granitic rocks and Biotite 5 89.2 — 93.1 3.9 4.7
N metamorphic rocks 6 83 — 93.1
(Ainoshima Zone) Total rock 1 83 11
Granitic rocks and Biotite 2 54,1 — 77.1 23.0 7.3
9 pegmatitic rock 4 54.1— 93.0
(Nishisonogi Zone) Muscovite 2 88 — 93.0 5.0 3.2
Large porphyroblastic Muscovite 17 60 — 92 32 6
albite spot-bearing
3 crystalline schists 22 60 — 92 | Chlorite 4 61.8 — 75.7 | 13.9 15.6
[Nagasaki Metamorphic Rocks]
(Nishisonogi Zone) Hornblende 1 91.0 9.3
Hornblende
Met —_
etagabbro and amphibolite (Metagabbro) 4 457 480 23 65
4 [Nomo Metagabbro Complex] 6 457 — 592
s Hornblende
Saihi S
(Saihi Structural Zone (Amphibolite) 2 | 589 — 592 3 64
in Nishisonogi Zone)

HE55% BBEHREHEOSEEIIB 5T M ESESR  (Hattori and Shibata, 1982, Table 4)
Table 5 Idealized geologic history showing various stages of the main geologic events of the

Nagasaki Metamorphic Rocks.

Stage 1 2 3 4 5 6 7
Sedimentation
Burial
£
@
£ | Porphyroblast
e
2
Events | S | Local heating
2
Retrograde
Uplift -
Subsidence
Recrystal- Various Large Granulation Hydrous Pebbles
Tization to porphyroblasts | porphyroblast . minerals to
Conglomerate fine-grained » bt Various veins overlying
Features with Segregated vein| Pegmatite strata
pebbles of Granites
Nomo Metagabbro Hydration b
Glaucophanitic amphibole Barroisite Deformation wzatherigg Y | unconformity

14, B, YA A MBI 2 L EDEER
K-Ar 423 60-81Ma £ iX520%, 21MaDIED 5 5
ZET, INEXDLINHEES L ELZhENS T
LTHolz, —ODERE LT, HEOMREESHE
SRELUCHMOBES NS & (2 0.25-0.5mm), Z5K{E

AOEEEH (B5%K) 2o LARET3EZTOLNE
HADEPEHSEER S 1, TR OB E I ERBPRE RO
TEZHD LD HOBERETHET 2 WS BSh
7e. Z ORI, EESERERE TRERBMERE
EHANTERORHINE S, HoBEREL2EL, &
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Goto-nada [ Nishi

sonogi peninsula

Nomo peninsula

Amakusa-

shimoshima Ma
Main events
Ainoshima Zone Nishisonogi Zone 20
Neogene Miocene
01igocene Fukushima Ss F. L 30
Ichigojima F.
Paleagene pifferential Uplift ~ 40
Eacene & Erosion
Akasaki F. - 50
o] T H
Paleocene T i Dislocation along L 60
é ; Kitaura F. Mitsuse F. Yobikonoseto Fault
- @ . Large L 70
T Himenoura G. Mylonite porphyroblast
i &~ s Tocal heating) [ 80
] ’ o é % o]} [e X2} egmatite L 90
Granites Porphyroblast
Cretaceous * é Q H L 100
'
Mesozoic
Nagasaki Metamorphic Rocks
Jurassi
urassic
- 200
jassi 1
Triassic !
Burial
Permian Ultramafics !
Carbon- ' Seinents - 300
iferous Geosyncline p.cayts
Paleozoic ; Lomerate i
Stigrian 1 congionerate g - a0
- H
ordovician gé Y Nomo Metagabbro Complex
; 2 ~ 500
Cambrian T sedinents & ’
Precambrian Y Amphiboﬁte - 600
700
-~~~ Unconformity i error range @ error range (chlorite) ® ¢ xenolith ® : pebble

13K MMz B T B, ERMEER L BEENE L ORFKERTRER

(Hattori and Shibata, 1982, Table 5)

Fig. 13 Summary of succession of main geologic events in northwest Kyiishd, chiefly on the Nagasaki Metamorphic Rocks, granitic rocks and
overlying strata. Solid circle: biotite of granitic rocks, open circle : muscovite of the Nagasaki Metamorphic Rocks, open square :
hornblende of the Nagasaki Metamorphic Rocks, open triangle : muscovite <Rb-Sr>, solid square : hornblende of the Nomo Metagabbro
Complex, x: total rock.
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Fig. 14 Frequency distribution of radiometric dates of the Nagasaki Metamorphic Rocks

(Hattori, 1984).

ERETREVWESHTWA I ER2RERL, B 5
Za—Y—FVFTHLGNTWSE Z L THS (Hattori
1968). L2 L, U EZ2>0®mX Ok, BEERER
o TERH OMBEER S 280D 5 2 L OR#s+5
L THWI ERHFL TS,

B, FREECBWTRFENHETE (1984) »MEZE
BEOEMRNEREFE2HCDWTAERK-ArE
REI3IL 1T Ma 2B T3, MELH HEFRI
80-150 X v ¥ = (B 0.17-0.10 mm) >3 HUNES:
BEbLNTVW5,

1980 FEREFLABE © Faure ef al. (1988) 1%, RIGH=
ENEOERESETENE, B iamEoRER
EHEEMFERVURETEOREFE»S, BENA,
EERRUCAER]% 5 @SBEL, Ar-Ar ETERAE R
7V 62.2-94.5 Ma 2187:, &5 ORI RIBEREE
DERIEFEEEZ 90-95 Ma BRIz 0, #DBIEF

/BERBBOESHCEEOEEES Do T, T
VIBEME U OB ERERDHZE L, LI HDT
b5, Fi, BREGCERL, WFt-HFtoEE
& o THEHEREDY 2y bENbDEeEL T2, Fig,
BREAED 7+ )4y arRY =l ¥ iz T
BORAE D EELEE > & 5 & W 2 ST AT ic & -
T, TREHASKEED 50 EEET 2 L OFHRET
NEVED, 21 Miocene bending of Southwest Japan
L&D, BAREOROLETDIT .

175 Nishiyama et al. (1986) X (1989) I3 PE7¥
KRB O RIBZ R A I O W T2 ERSEMR S %
W, FRFREREOERERACOVTREL - 5K
(1987) L 'EIE - FEIL (1989) MO NDOFMEE S /-

5 L7,

29, Na KEDERICOWT, e RIBROEH%®H]
DTHULFEL (1978) X, ZOEMBEHFOEBH=8
BRIz 50T, Cr0,% 4% (BRI 417 o
LA VT 7 AERERTEHL, FOBROSHIA» %D
DPOTRENEAINS & 5 RERLCERENHNITE
EHRETWURETH % L3 U7 (Nishiyama et al., 1986).
ZOHMEELORRIGERSEOREFECE N
BECEA T Y PhD A YR H A b-lgfEa >y Ty
7 AJE (B & 50-350m, ZERE2-8km)HNTHD, BEEWY
i, 205POBREENVETOFRCES T 20
mm LT OEBERSTH 5.

tAS A7 e RZ Lnd v 7 7 AR,
B B VR AR O EEVEEIEGI < DY I8 W THRERL
EEPICARRRUREEEE U THRENTZ AT R4 Y
4 M EDERORGHFCFHER I, AL ALY
4 b ORBEFED ALO;DLERT ¥ ¥ ¥ VEDRIGIC
Lo TELE, LZORANEEENT (FIL - =&,
1987)

I - I (1989) IZRIGT 2 5B A R U HICE
U2 FREEORBERESECOWT, RBHHE -« £
2% REBBO 3 BERIE LT, BE -5
BIEOTEEESEOE A BMERBLRR L (B
15 ). RBEHIEEEFEICBLTAYRY)—HD
HRIC & - ¢, KR SETICHS SN, FBATEL
EL 2 EHOBERIBERERICEL2AOHHKEILEL -
T, ¥R&L 2 AR LEERFOBRIIRER ST R
EROHERICE > T, ZREFNEHRS N, TOWIE
BWTC, FEPERT 2 EEEDNEBHCHEET S 2L

— 387 —




MEHREAMAK ELE B 6 5)

Quaternary

% Tertiary

Serpentinite
Metagabbro
Pelitic & Basic Schists
m Chlorite zone

FIN TRLBRBKB T3 RIEEREEOERSHH
(=R - 7E1L, 1989, 7K

Fig. 15 A simplified geological map showing metamorphic zones of the Nomo (Nagasaki)
Peninsula (Miyazaki and Nishiyama, 1989).
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Fig. 16 A map showing metamorphic mineral assemblages in pelitic and psammitic schists in
the central and south Nishisonogi Peninsula (Nishiyama, 1989).
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Fig. 17 A map showing geological structures of northwest Kyiishii and the line of the
Yobikonoseto Fault at the time of its original definition (Nagahama and Matsui, 1958).
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Fig. 18 A map showing the major faults on the west of the Nishisonogi Peninsula, particularly
the southern extension of the Yobikonoseto Fault (Tachibana, 1962).
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Fig. 19 Schematic geological cross-sections showing different movements along the Yobiko-
noseto Fault and the contact relation of the Nagasaki Metamorphic Rocks with granitic

rocks on the west side (Nagahama, 1962).
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