BEBEREFHARRSBEEEE"

BHE CITRBMEHBERDOER

2 IvhDEBERERS
HRETIA

<= 7= OEFHMERS (H20, CO:, S, Cl etc) i,
RITOBERS S OWEICESEL ©doTZD
BESENSEE 2B BER, <7~ o BukRicH
Hahs, o717, <7 <HOEFMRS ORE L 15
EixowToBRsgEohhiE, ~vpsiitiahs
ERERS OME, B & 2 o O L2 HETS 5.

< 7 OBERMERSOBE R, KUBETZFO AN
MYV —YarOafiicioTHBONE, ANV bA
VIN=YarOREIBZEEL mUTTHZ2DT, %
DI iE EPMA, BMIRASHENE LR, SIMS &»
> T BUMEBRSHES v hTWws, SR ClIzow
TREREEL ORAEEE TOR DWW TT—F
PEBEINO2DHB, —7F, H20® COIcDWwTiEsH
FHEDBD B SBROFETH 5, </~ DEFKEFSO
PR F— KB W T b = 7~ Db R R R
ZEkoTEEBAONS, ZO& Sk~ S <hOESKME
BaOSEBEREPNL Z RS h oINS R
MRS DR, B3 & CRFEEEHET 2 DCLET
b3,

< 7 ~\OEFEEYE OBRE X~ 7 < DR -
BE - -EH -BRIFYT 1 CKET S, 07T, B
EOHIEIZEE BN - BRIV T 4083y ba—v
AN EREEERICL VRO ENTWS, AIb, HFE
YMEREBIUASEDY e VIZHE AL, BESERE
B LYRGEY, ZORIGERDESNT S & TH
MEHRET 5. H:0, CO:B LU Cl DWRE (S
B) OMEL - BE - EIERERIC DWW T — 5 BER
Ehoobb, %i, EERSO T hOFEREEH
NREETEEA DAL DOTOEER TN T
3, —F, SHFEETTOS OBMBER, KU R
BOEECHIASEROBEREE 2 2 L CEETHD I
bEbLLT, TOT—IBRIEBONTES T, SHK

% SRR 54 3 B10HAATC B W TR

I RETH2, (& IRER)
Keywords: Melt inclusion, Magma, Volatile, Solubility,

Degassing

7 T HBMOILREER &
Jrira—-Lv3ER:
| LD

BREE

BWRILEMBBEKRFREOERSTHY, EBTE
BEEMDE U CBKRRCBRT 3 2 epFontT
W3, FDk®d, vIXvOEBTRIBEEEERT 5
DI, ETERSTHVBETHBEEBES LUV
ERSHE (NaCl, KCl, HCI etc) 2%+ 2 ER
EOWTHEARZLERD 2, <7/ v—BAkREBOER
&% (NaCl, KC1E) OAMIZBEOHE L THRE
i Depmelt /aa (Dgmelt / aa = Comelt / Cead) THIR S
053, BEREEVOSEHRBIEKEZADENKERE:
LbOZLRERICEOYRD:, ZORDITTTThr oK
HEh 3 B8ABEEOHEER, ~ 27 ~hoiRByEE
DA STHENCOBIKET 2 EBMHEESNS,

< 7= OIS BT OIBRBLAT 2 D% 7N
Bk sE, BET (> 15kb) CREMKESH
BEKDIERLAMBER L D RE W, EET TR (<
1.5kb) KK s h 3Bk icERIEEWISBES L
3, ThIZRL, Bkt mIREET (BZ213800°C,
1.4kbBAT) TRTER (RSB 2ET 5 L5
5NTWDE, 2D, <7 blEEnsHkEE
O b Z OHFFT 5 [IHOMRCEE S, Bk
EORHLIEE 5 L RERLOYIH 5K & T—EDHE
ROFENHHIND Z LB HEESNS,

ZHokAET O HClEBEREKOBEE2EIEL T
PZERTHY, BEEEOSFRELERT S5 2 TER
THB. 77~ EI3EA L HET 3 BKFMEF O HCI
/' NaClHEEN L AOHEE b DI L 2ERIC X DR
Ol k7, EBREROBIIENFRLID, —Bk

— 279 —




WEREFRAR BEHE E5 5

—EAMHAER OTFEERDENKERIIEETIRER
EVnEWLIHERET Lok, INSOBRIZEIOER
D BKROHEBRCHE HENECZ D L 2RRY
5. (SR & JHED)
Keywords: Magma, Hydrothermal solution, Chloride, Parti-
tion, Acidity

2 v HREH DL &
Arrao—-nLT3ERF: |
EETEOHE

AR

TERE~ 7~ LI b B AEROCFER 255 &
L3, BUKESRORRRMSIE») T, ERE~
I DHeER 2H2 LTHEETHS, LorLEofk
AR, BE, B, SBETEB L UBRA L OKE
W AN EOSEEE, AN hoKEER, SHET
PR EE L DERC L VBEEZT 5D T
aEhb,

T b A & v ORER AV EOSE (IR,
L5 #, EEREOSMERLEERREERLLLT
w3, FLVHVERRED LBOLSBOKER, AV
FO I AE KRR OB A 4 > ORE & HAIBERI
b5, 88, HR, TAH)IETRELZED2MOLSRED
SEREE AR OB 4 OBED 2 FiZHH
T3, TRETIRAISNTWS ZOMES b L ICHET
5r, FIETEDLS R 3HOLETCIREAD 3FEI
3 2 2 83 FEEN, L UEBRDOER, 2—v
ErARBLFLETRIS T2 252, SRICHFT S
S hol, a—utvARERDL, SERICHMT
5, Zhidz—uovevAssBREEST T2 Miciko
TwiehsFtBEbhs.,

WICENBEER 7 77 ¥ —ThH5b. EIBMENIEE
SBIAKBEHC X VDS, BWIEE AN M RIE
%3, FAONEBORTEYD L S B8 s RITTHIE,

B A 2 > OO EAEEN b BRI AN R T IR

5FY I av—yaVyBRETHS, BEOKEERT
RENCERELRBRERSBOSTWCKE BRELRITE
B,

Efs 3 2 TEREE ~ 7~ b & FBE N 5 FED, A,
EREDORIG, BEEEDORERE CHKEEEIK 2
bl o T LD HENRRSL, IhoDTEREE - K-
SEEIMROEREEEROBRLS B LS 2RO

ZEHHEAL T, SRV URER)
Keywords: Magma, Hydrothermal solution, Metal, REE, Par-

tition

“2 TR ORERMCIKERDERE

N/

KREB L CBRRNMEEL (EAOECHT 323 80D
/HEL, B0/ OO T EIREMEID, ¢ BOTERDLT)
X, BUkOBERRT IWIgEE LTiEk»ofibhT
%7z, ThoORMHKEE, BukD 3 DOFEREF L
EZzohbdwr vk, KK #BRKCEoTELIELRE-
Tw3, IhsDKD, BE, B, SRLORIGIX
ST 2WMMEEAT 21BES, 6D—0 BOF A ¥ 7 J A
DOLETHNT 2 2 LN D, BKkD 3 D0 FETER
D35, RARLERIEZFFCLCHET 3 2 L3HK
388, 7RO DOV, D201l 5RT
HREVWENRD L, Taylor (1974) &, KEERZD
BRI O RAELIZ b L TowT, “Gik~r <K (P
MW) DOAEB L UBREMEL %6 D=-40~-80%,
SBO=4+6~+9% LEFbY, ZABREVH<S~
KOFMER L LTLLS BTFANLONTET, LHL
BHE, KFHEHBOY 7527y a VEBORRKIULT A
FOKROEMEHEEIZ L 3B L>THBY, dDED
PMW X D20~40% 5\, ZOER, Y757y a v
D= 7 < HICET T A KORIMAERS S & b B
STWwhizHd, w7 @Y T h s REENI
T HRORAMESPIZRBLTwa tEZ6NE, Y7
FryavBDY S TBEED T ST IHERTPRDI
BATWLILRTRRT AT - 855, Zhix, ¥7
FryvarvEDY I OREYEI, BEXZ 7 »5D
CEREIHR I bEZL NS, LLE
B, WHEAT T EERT 2EHEOSDEDIEIRELL,
BT, KIUF AW, BERT 70K, <YMV
v YOKF, GK=2OEK <=5 DFHAE
DHEEL Vo IR BRORKRERITHY, Ths
OEBES FAfttha Rl s REb 2z ek Licid, <=7
< QREFEWE L KIUH A REERK DT 3 2 bidtski
v, —F, RIEODEBRT—4 (Dobsonftl, 1989) iz &
i, BHEEOERIE AV N L SHEOKDEIZIZ20~40
%o DIKBRINIESBIN DB, 22T, ¥ 757 v arH
DKILAADS DENE NI X, 7<) TORNM
HABORRTH 5 HEERESH S, v/ ~E) ORI

— 280 —




B EMERENTARRSHEERR

RS 3 BukROKRRMAHER 2RI 288, <
7= OPAER TORMESIB 2 ERICAN D LEND
3. (B 2EER)

Keywords : Magmatic water, Hydrogen isotopes, Oxygen

isotopes

VIV EBYHIEBHER AED &M
Jeffrey W. HepenQuisT

Magmas exsolve an aqueous fluid as they ascend,
and this fluid may be involved in forming some
hydrothermal ore deposits. This fluid is trapped as
fluid inclusions associated with porphyry Cu deposits,
commonly as immiscible phases in coexisting
inclusions : one type of inclusion contains a dense
brine (40-60 wt. % NaCl with up to 1000s of ppm Cu),
and the other contains a low-density vapor that is'gas-
rich.

Volcanoes such as Satsuma Iwojima discharge high-
temperature (= 900 °C) vapors, which originate from
shallow degassing magmas. We collected samples
from Satsuma Iwojima fumaroles and acid (pH = 1.4)
hot springs and analyzed them for their chemical
and isotopic composition. SOz flux from the fumaroles
was determined by correlation spectrometry to be
~470ton, day. The isotopic composition of the high
temperature vapors are characteristic of island arc
waters (6 D =-25permil, ¢ 80 =+ 7-8
permil), while the acid springs are formed by

magmatic

condensation of the gas-rich magmatic vapor into
local groundwater in the average proportion of about
1 : 6. The annual fluxes of water, S and Cl from the
high-tempernture vapor are about 5X10° tons, 9 10*
tons and 6X 10* tons. Based on a previous estimate of
20X106 tons / year flow for the springs (compared
with the annual precipitation of 25-40X 106 tons) ,
the annual hot spring flux of S and Cl is about 5X10*
tons and 4X 10! tons. Assuming most of this Cl and S
comes from magmatic gases, about 1/3of the total
high-temperature vapor is absorbed by groundwater,
with the
component to the springs. The annual flux of metals

consistent average magmatic water

such as Pb, Zn and Mo from the fumaroles is about 1

-10 tons, Cu is < 1 ton, and Au is < 1kg. Fluxes of
Pb, Mo and Cu from the springs are similar, While Zn
and Au fluxes are 10 X and 100 X greater in the
springs, indicating most of the Zn and Au in the acid
springs are leached from the host rocks. These fluxes
in dicate that neither the low-density magmatic vapors
or leaching of wall rock transport a sufficient amount
of metals to be potential ore forming fluids over
geologically reasonable time periods. In contrast to
these passively degassing fumaroles, the vapor
associated with eruption at White Island, New
Zealand, has an order of magnitude higher NaCl
content, and 1-2 orders of magnitude higher metal
flux, desptite a similar flux of S compared with
Satsuma Iwojima. The cause for this difference is
most likely due to condensation of a metal-rich brine
as the Satsuma Iwojima vapor depressurizes during
ascent, whereas high-pressure vapor erupts at White
Island.

The Nansatsu high sulfidation Au deposits are
hosted by strongly leached volcanic rocks with haloes
of minerals indicating an acid magmatic water was
progressively neutralized outwards by wallrock
reaction and dilution by meteoric water, i.e., similar to
what is now occurring at Satsuma Iwojima. There is
some evidence for a brine being present"during part of
the life of these hydrothermal system (eg., at
Nansatsu, Lepanto in the Philippines and Rodalquilar
in Spain) , similar to what is seen in the deeper
porphyry Cu environment.

Based on our results at Satsuma Iwojima, the high-
sulfidation style of alteration and leaching is related
to the meteoric water absorption of low-pressure
magmatic vapor; however, mineralization can not
occur unless a higher salinity and metal-rich fluid also
ascends. Therefore, the mineralizing fluid for high-
sulfidation ore deposits may be related to a high-
pressure vapor, or even to the associated immiscible
brine.

The mixing of magmatic and metebric waters is
common, both at volcanoes with low temperature
discharges (e.g., Kirishima, Esan, Kujyw and in
geothermal systems (OKuaizu) , many with deep acid
fluids (Kirishima, Sumikawa) , indicating the impor-
tance of not only magmatic volatiles but also
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potentially metals to these hydrothermal systems.
(Mineral Resoures Departnent)
Magma,

Keywords: Megal flux, Hydrothermal system,

Immiscibility, Mineralization
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