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Abstract

There are hot-springs along the dikes and faults near the Kumano-Omine Asidic Intrusions and mineral
deposits in the Kii peninsula, Southwest Japan. These intrusions were related to forearc volcanism, of which
ages are 15~ 14 Ma during and after the 45° clockwise-rotation of Southwest Japan. These igneous bodies have
been cooled. The sources of these hot-springs might be mixing of the undergoudwater and dehydrated water
from a convergent Philippine Sea plate through the cracks in the igneous intrusions and dikes. The chemical
characters of hot-springs and geophysical evidences supported this interpretations.

Keywords: forearc volcanism, hot-spring, Kumano-Omine acidic intrusion, Kii Peninsula.
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Fig.3 Ryujin, Kaminoyu- and Shimonoyu-Totsugawa and Tosenji hot-springs related to Hidaka
belt of Shimanto supergroup (modified from Kinki District, 1987) ‘
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Table 1 Drilling depths and their bottom temperature of some hot-

springs in Kii Peninsula
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Fig.4 Yunomine, Watase and Kawayu hot-springs related to ~ Fig.5 Metamorphic zone in Otonashi group (NEDO, 1994)

Otonasigawa group of Shimanto supergroup (modified Mineral assemblage of Kaolinite zone is composed from
from NEDO, 1994) kaolinite, sericite and grantz. This belt is occupied at large
X4, WH+RFEEEELBOBIRS - JEEES - part of Yunomine and Takayama metamorphic belts and
NN RR also distribute as some spots in Kawayu and Magarigawa

metamorphic belt. These belts have been occured by acidic
and neutral hydrothermal reaction. This temperature of
reaction was estimated as 200°C. Silicified zone in this
area is distributed as guarzite shown over Q 140(qurtz
index). This belt is accompenied with pyrite and pyrrhotite
related to neutral hydrothermal reaction.
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Fig.6 The distribution of tenperature at the -500m lebel ~ Fig.7 The distribution of tenperature at the -1000m level
(NEDO, 1994) (NEDO, 1994)
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Fig.8 Hot springs related the western part of ring dike at Koza- and Kozagawa-chos
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Fig.9 Yukawa and Katsura hot-springs related the eastern part of ring dike (modified
from Kinki district, 1987) ‘
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Table 2 Hot-springs along ring-dike, at Koza- and Kozagawa-cho

R HEEROCEENETY ¥ 754 712/ B8

iR B

2-3. HEJIHE] - HERTOY > T &
1 7 DMINER
BV CFig. 8, 9IZ/RT X H 12

name of drilling depth  temperature of  pumping volume
No.  hotspring hot-spring ‘ YTEA T (BEZ I TREROAENZ
R % HHIREm)  JLIOEEE(T) EHEW/T) TR RD 2 T R | RS O B IR) At
I BakE B0 i A6 AONB, ZOF A REHTIIAEE
: g’% ¢ " - BEYY . BACHAERELFELT
4 HEIIEGOTE) 350 265 224 %&«;ﬁ;ﬁgﬁ;@ﬁﬁ) %@Of\f%? .
5 RE(E®R) 100 347 311 DFA 7 O EREDFRWIEH] TER
6 BE#EER 33.5 40 PR/ONTVS (Table2)s LA LFDF
7 AROFES 30.0 171 W TR < Bl 28R ) OREREERASH
8 fEER-1 50 27.0 30 . GALEEALND, TOEWHITL L
9o {2 100 29.0 311 DIRFE D BRBEHHEH S LTV 5,
AN D BALOBERER S D . 1R
R BHEBRIEET S,
2-4. HIEBRERLET
C)=nmam 3 RRE
][ zj hiad 3 FEBHE B O T Table 112
=Y. J3-ai AT & ICHIET B % b
Qemm R | LT, dEED.
FPawm s | ® FIRESENASEH LS4
=P 5NT VB HIERHE SN
A gm ] m |
S HALEAL TWb, ZDOHIFIIFig. 1012
R ms+ R mes AT I UG +RERC
AESTHHFHO HLE R
BB, RiBEIIHIABEA
----- ERBHICHEET L, B
DF EITIZER I D LR A
H%. EWHAIZEHE - [
FEAEAR SN LI, O
assr— EIXMG+RBEA BT
#b, BEH,SHLEIC
Wo TIRBRBHEDOE AERK
BEL ALNDL, XIERRE
P OF AMES i[NP
— hRBHEAENA LR

Fig.10 Shirahama and Tsubaki hot-springs rerated to Tanabe group (modified

from Kinki district, 1987)
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Fig.11 The distribution of Hypocenters occured from January 1988
to may 1996 (Nishimura, 1998)
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Fig.12 The section of the distribution in the squared area in
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Fig.14 Modified from fig.13 (Nishimura, 1998)

The hydrated peridotite is formed by addition of slab-derived H,0 (solid arrows) beneath the forearc region and
should be dragged downward on the slab by the subbuduction of oceanic lithosphere. Amphibole (AM) and chlorite
(CHL) in the dragged hydrated peridotite layer decompose to relasse H,O at around 110km just beneath a volcanic
front, phlogopite (pH) decomposes at around 150km, and lawsonite peridotite dehydrated at around 250~ 300km
beneath the backarc side of a volcanic arc. When the front of migration of H,O from the hydrated peridotite reaches the
region with the solidus temperature of hydrous peridotite. Partial melting takes place to produse initial magmas.
Successive addition of H,O to the region expands the partially molten zone upwards in which the degree of partial
melting increases upwards. From the top of the partially moltn zone a mantle diapir starts rising. The mantle diapirs
must go though the region with temperatures higher than 1400°C and stop rising to release primary magmas. The depth
of magma segregation from a mantle diapire is deeper in the backarc side. It should be stressed that the solidus temperature
of hydrous peridotite (1000°C at depth shallower than 100km) cannot be attained in normal subduction zone. It
follows that no magma can be producted by partial melting of hydrous column beneath the forearc region.
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