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Review of volcanic-gas composition data in the JMA field survey
reports, the1960s -2001
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SEFTTIXI960FERNSL2EDNIUTKIUAZMROE R A#FEB L. ST 1 FIC3EBEDIEE
T, EXLOESHIRICSVTKILAREZREL, Rt TRAOERICK Y ZBbxE (CO,) , ZELHH
(SO,) BLUHMLKE (H,S) OREABELL. ZOHRERF, £EICKILEER - BRty 9>l
INANLEREZLOEREBEATONA2001FEEFTERINTW ., KILARBEDRERRIEZDMBOIRE
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LB THONI AR - AEOREICDOVWTIIE R ZRIBOEH DD, DL D AREXFIDORIFFRA /L EF
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Measurements of gaseous elemental mercury discharge rates from soil
around active craters
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TEMNSERT ZKIRIE, HMTREBICSIT2ERBEERMT 2EZE LTHNLONS. —#&IC, KEBIXER
KPEKEELMIBEBNICEENTHY, BRUEIPBEVEY, BEELICH L TEXENEZICEILT S
&, REROI[BKIBRENTDICEVW EEFORHEZBELTWS. LEN>T, TEILEHRL T SK
BEDZ D, HICREL TVWERESARETZ2FHIY &R B,

HE, FATHEARREGNE - IROKIRRENEREN ARSI N, KUMIFETOKBRHEN M THONTWS
(B Z 1 ETassi et al,, 2016) . AFRTIE, XOFBICEWTTEISER L TWASHKIEEEE (LUTF, K
RBE) ZEHAIL, ZOEELHERASMILDD, AEDHEBMELMRET Lz, BWEERS 27 AIE NIC &t
DONBISEKERBEBIELRE EMP-2, @7 VI ALHEI -y bBLUSKHERET SR 7OEL VHEHOD
FrnN— (FE-fh, 2012) TH3. AVATATI, ET7INHLKICEICGERBEHTERAWS
b, b EDEENBRATHICE T ZKBBEICHEYT 2 2ng/m® FIEOEVKIBEBETH > THRIETE
5.

AEBIIKBREZEANTZ2EDOTHY, TOEETELORE SN BKIBREEE ORERIEBEATIEZR
W, 22T, FAEYRTLZERLL THEERICRE L, KIBREEflux Z#HET 2HEEZERLL. GEIC
&V, MREANMSHBESNZKIREE flux ZRRLKIREEZWES 57D DERXEVALSHEL ST, HI
ZIE, KO LPPHNRREZBE LGS, WEShZKIBREN+DICRET 5 X TIC10REDREMHE
NMBETHD. InlE, BRUICHONTVWIHMRICES—HTE. ZOLIICESNAKBREICHL
T, ABREICE>TRIEBNIA—FIEZFLDIET, TOMIUHITZKERER flux ZEHTRER I &
NREINF, T, TBAREEVYABATHOOKREOHREEET ST, LYEREATHERLIWN
BENTREE LD I EETREEI N

AEBAZRAVWT, FRNMUKXEASRDOMAOEMICE WTKIBEERMNES TR >/, FRMUERELEZD
&, AAXILIZ2015F6BICEXLAZFHNNUTHZ I &P, TNETOMRICLY, BRAEBPHTREED
EBEHE <O >TVWEREDERICEDC. 20165F98 DAIETIE, K[AEKIRBEILIFATICK Y 2HT DEEE T
TEINRO ON. T, BITHREBRRIC, BEREBREICHT 2 KIBREEDKEFENIRD SN,

RERMBEMRICED S BEEMEZT > HER, KBAPLOLSDOEBICHEL, KEBREENED L TV HRF
HNHERTE 2. KRANS 1.5 ~2kmEEERND &, KIBBERIFIFT-—EDBETHERTELOICRS. &
DfEIE, FERMIFICEITZNY 750 RLRNILOKEBRERICHHT S EBbhs. KEREXROSH%
WHETHRET 2 &, BRASHRMICAFSIBOONLWCEELL T, KIBRE/PPEVEED, F
ZEKBADILRBICERHS N, ZOEGEF, KNEANSRTUBARICHEETSZ. ZOLIICEVWKIRIE
EANEL2REE LT, AMGICRET Z2BKOEFEEY, H5VEKBABEIMA ST/ TE L ALTRHIC
BENZKIBDOEBEORELRENEZI ONS.
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Simplified determination method of fluoride ion in volcanic thermal
water with an ion selective electrode
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SREIRIA RO ZEMR. FICTIYEREYME S L TEENICHES N /\OF U PREALCZEOAER
EEZOEBRLIIKNLDFEELERTZODORWVEREERDS, TOFTH>FR (Ah21bKFKR) F I~
SUREINZ2ERMMEORTHICEDRBICEET 280 LTEVRLEEZRL, KETERICEATE
EhP TV END), NUFEBMERERE S EERICEES N2 RoH, MRICRN LA RES Pk H
IKKERBETHRESIN S Z L3RV, KILEBOFERCICHEVKLAZAREENBINT 2 L EGREICE
ELENRBVWASIEKZEHZWIESA 2 EA A UDBREIND LD ICR B, TDH. KOMKEIZLCH, K
IWMEZK DS 2 EM A 7 VBB KILEHE=S ) VJICBEVWTHICEETH S, LHL. o1 A iE
ARKPICFEETIHGFAT VERBEURT 27-DEHSN>RELTEETEIIENE# L. ELVWEEEERR
0101, PEINEE L TERBREIMDEERS, T TAMETIEAUMRK, FFICKOMKE /R
I2. ZBREEZDLEE LBV MM AV DBEEZEEEICOVWTHRE 21T o7,

€S9

A 74 VBIRMER(ISE) % AWV TEEXUMERKBD 7 vk (1 4V #RBRELALICEEEET S & % H
BL, 7viEMA AV EHBER L CEEEZBET 2HEA T VDEENTRAF Y IV FEDOBRF 217072, £
BIICIE, ISEEATRWR 24 4 VisERAZH(TISAB)ICIZ < X ¥ ¥ JHIGEHMRE) D& EHE ERETL
o BEBRAOHME L TREZERILOKOBEEDMKERA W, RE. BHREEEKRERT 25 KD
A, ISEEAVWAEEEETHEBNERINED—DOTHZ /77Oy NEOBERANET ZEDRENH D7D
2, REBIREE /S TOY MEDBEAICO VTR L,

(EREER]

TISABICINZA B Y RAFVJRICL > TRONDIEEEIARE K EALZEDTH D, WOHIDYRFY
JENCEWT, SRS WERSHICE DVWHKBLEABNDA A /0T NS5 74 —COEEEEEVZHER
BEBBIENTE, BICREFLERA S5 X DN CDTA (Cyclohexanediaminetetraacetic acid)-2 T >
FRYDLDHEAEDLEYE MY ZE ROF ST I J A4 >V (Tris(hydroxymethyl)aminomethane)-E&AEEF k
) LADEABEDEITH o, T/, REREE /S0 7Oy MNEEARZE, U5y 7Oy NETIEL
WELIEEEBEICKERIESDZTAZEZ2DICHL. RERETIRIESDENNSIKRVWEBRENGG LN, &
D=, TISABOEM AR BEILTZIETHIC/Z 7Oy MEEBERTZVLESL L, KUEEKDA21E
MAFT Y DEREEN TR THDEEZ LN D,

(&E k)

1) B LA, #FOEAN, BEFMBEL, EMIE—, BRERMT: MUBAER & AUBEHY P OB FMEK D DZES)ICE
I HMR, REBRZEFKARATELR, 55475B, LX165F4A, p. 1-2

2) WA, WA, EEER: A 4 VEBEICLZ2EKPOT vibk1 v DEZEE, 2iLFE, 37, p. T61-
T65, 1988

3) Peters MA, Ladd DM: Determination of fluoride in oxides with fluoride-ion activity electrode, Talanta
18, p. 655-664, 1971

4) Rakesh Ranjan, Amita Ranjan: Fluoride Toxicity in Animals, SpringerBriefs in Animal Sciences,
Springer, p. 101- 105, 2015
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Geochemical characteristics of volcanic gases at Issaikyo, Azuma
volcano, Japan
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BZLEIREE, hEZ AEZD3DDKEBEXNLENSERSINZKXLETHY, REZAXLO—EIRILTI
REHLESUTENRD SN B EANNIED, 2011). RE, REERLABRKEFH2HEL VW2 —UIRLUEREOD
RNKATIE, REOENIFEEL1977~1979F DEENHALIRE, 2008F ICHUESIEEINAE o /.
20165, EEHLIT LD KIEEOFMAICE T 2EBET—9YDERAZBNE LT, ANKOAS LU Z0ORADH
BICER Y 2 MUHRADIEEER, 8 & CBBKDKE - BREERUFLOPITICEFL -

AILA 2 DIREUE20T16E7 B IC—tIRIUBMNE O RN AORDIMER(EA S, W3b, W5, W6b), IFET108 I
I&W3b, W5, WEbIZIN A TARNKADEH300mitt m(WI0)DES LB TEREL /2. KILARDTREICH>T
&, BRALICEKOBEAZBITZEDICTFIVEDEEBAL, TNICER LI LE%E L T5M-KOHKER
EHALLEZEHS ZEICKILA R ZE A L7 IEH(Giggenbach and Goguel, 1989), KILH XHFDSO,&H,
SOLLAERET 2 7= ICIR M TIREEESME & L 7KIO,-KIAM & NILAH R % RISS ¥ TEUR L 72 (IR, 1968). Zh
SDIEMNM, KRS LUBRRLERMAL(SDE LU 6§ BO)ITICHT 270 KILAREKALEASRE
ICEA L TREfEZAK & BN L 7=, KU H 2 DB D2 HTIE EIC/ANR(1968) DFEICHE L, EEiEKD s DE LT
SBOEDOAITICIEF v ET 4 ) v I8 U aRDEEER L.

W HIE L= KILAH 2 O OEEIE, W3b, W10<W5<W6b TH Y, Attt 5 #HZE L 7=2016FE10 8IS T
1%, W3b=94.7C, W5=101.8C, W6b=136.8"C, W10=95.4C TH > 7=. FEX L 7= KIUH R ICEE N BN, Ar,
HeD =MD DA IZ, ZILEBT I/ TICHERKUAREES, HZWVEEKICEM LT KEDEES
HichHY, UEKUFZDZNSDRADSHD Z ENDH B (Fig. 1). KILH R DEMAKD SDE & '0fEIEA
BHICERDONUARTE L, EROKUA X TEWMER %R L, KIUA RO HEORE AR HER O s 23 L
W3b, W10D XL A R IE KK (GMWL: 6§D = 8- 6 '80 + 10; Craig, 1961)& W £1& & 'PORIICHI BT 3 (Fig.
2). £7-, AR DKILAZD SD- § POEANSEHBEINZEHDEEIZ3.6& /N, ThS5DXKILA R IFHT
KDEDREEDIENM, [RBEDBMDOHEEZITTVWEEEZONS. AFKKRTIE, LEEOMICINETORET
BONEDWRREARTZEEHIC, TRSICE TV AEYRANLA ZDEARN AR SIS A RT.

F—T7—R:EBFL KUAR, LFER. Kk - BREZERGKL

Keywords: Azuma volcano, volcanic gas, chemical composition, § D - § 180
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Fig. 1. Relative N2-He-Ar contents of sampes. Fig. 2. oD vs. %0 diagram of condensed water of samples.
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Simple estimation method for concentration of polythionate ions in
Yugama, a crater lake of Kusatsu-Shirane volcano
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EZARLEBEBELAER. REELOERBEICMEBET ZFAUTHY., ZOWBEBKOHTH 2:5EDHKIC
IEHEBIEREOBRERBLLEETHIR) FAVBAAVOEEN LN TWS, ZORYFA VALV
BREOZEIIMUFECEHNTEIENERINTEY., RUFFVBA I VEBEAEEE 5 MUEBAXFM
pR&AESNTELY, LHALRYFAVBA 4 VIIFRET, EEMOEVEREEB2ICIBERRNH S
WIHHDODTEENKDOND, ZDEHERRESIEZ, 1A 7OX NS5 T74 —TRDEBEMAKFDSO
f%ﬁt\%K&Mkﬂﬂ?é:tt;U%ﬁmﬁmiﬁéf%SQﬁEiT%%bt%tE%ﬁtxofi
DI-2MBEEEDENSRY FA VB4 VAERERBEIBEB E4RELEY, AWE TR, KEDEE
FICKRZATICPEADITEEZRAWVWS, LYUBELLKBREEEEEICOVTRE AT,

(E#)

BEHKERE., BERMASOEINESRTHBU- 1B WVWT2016FEICHEKEINEZEDER W,

(2#7i5])

E—DBEHMAKRROLMEREICOVWTERELICPEALIMEE TRYIBRLOWL, ZODMEDZY
MAEMRIIL 7, EENRSTFIBIZLATORY TH S,

BEE25:ANEABRT DL TRAE LTEZFN2MELERE (F& LTHIEKR) Z2BVWHL, BRK%E
MATCAEMBLZIANTHEBA AV ETRIEIE, ZZITBENY D LKBREMA., BONLHREB/NY D
LDEEBDEEN S LWMEEA 4 VIREEZ KD,

ICPEAEDHOWE : LB L L TEEXERAKICER LR, BB - FRL. ICPEALLHOWET
(ICP-AES : SPS3520UV-DD) ICTHBEERE%#EE L7z, BIEIZ182.036 nmDEZEHAKREA VDD
T, DHBAREERICLTIT o/, BONEMEBEREARBA A VEEICMBETZ L TEMBA A VEEL
L7

(R - ER]

E—EHB2BWIBE. EEETOERMEIFS349+34 (SFEMRFRI5 %, n=3) mg/LTH>7=DICx L
T. ICPEADHDITETDEEREIL5260+82(fSFBRFRI5 %, n=5) mg/LE 7RV, ICP-AESIC & 2 EEED
FHRPRESDENKZVEDD, MFEOEEMEITERBEGHAANT—HLEZ, £/ B—HBICEVWTE
NENMILICHILIBE % T o 723D DDA B DICPEA D KA ETDEEEIF5301+82(EFERFRI5 %, n=3)
mg/LEAY), DEDDEBDEYIRLAMICE TRIELDZLABETH -,

7. 2016F4B~2016FE7BD8ODY Y TIVDEEE L ICPRENADINIITEIC L 2E2MBREDEERE
Rid, BR—BLiz, TOZEND, EEXRICRATICPEADNOTEICL > TLYBBICLHRBEELE
BT2IENTRETHY., BEEFEAVILYBERBTR) FAVEBREELZREE 2 &N AREE
ofz, 12120, AR THUVWEICP-AESHEZENBR TOREICENTWZE WD Z &N, RELELRAE
D—BER>7E&EZ SN, ICP-AESICL ZAIERE IFEBHREICKE IKET Z2TEEMENH 5,

1)B.TAKANO, K.WATANUKI: Monitoring of volcanic eruptions at Yugama crater lake by aqueous sulfur
oxyanions, Journal of Volcanology and Geothermal Research,40,71-87(1990).
2).ARNA E—, BR =, BTN EMNF, 8 8®F, HL#& KHEX DR XF: E2ARUACH 9%
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Changes in the contents of sulfur species in Yugama, an active crater
lake of Kusatsu-Shirane volcano, connected with its recent volcanic
activity
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*Yoshikazu Kikawada1, Yuko Hirayamaz, Shuhei Hamada®

1. EBERFEBTHER, 2. LEXF
1. Faculty of Science and Technology, Sophia University, 2. Sophia University

The Kusatsu-Shirane volcano is one of the most famous active volcanoes in Japan. Yugama, an active
crater lake located on the pyroclastic cone of the volcano, is filled with high acidity water due to the
injection of hydrothermal fluids from subaqueous fumaroles. Yugama has been the center of recent
volcanic activity. We have been monitoring the water chemistry of Yugama over the past five decades.

The volcano has been in an active period since the late 2000s, and the activity has increased further since
March 2014. In 2014, an earthquake swarm was observed around Yugama crater with inflation at shallow
depth beneath Yugama. The concentrations of chloride ion and dissolved sulfur species in the Yugama
water started increasing sharply in September 2014, immediately after the end of the earthquake swarm.
We estimated the total amount of polythionate ions in the Yugama water as the difference between the
sulfate ion content determined by ion chromatography and total sulfur content determined by ICP-OES.
Our analytical results reveal that polythionate ions, which had not been observed for few years, have
appeared with remarkable amounts in the Yugama water in September 2014, and their total amount has
drastically increased to 3000 mg/L on a sulfate basis within seven months. Resultantly, more than a half
amount of dissolved sulfur in Yugama has existed as polythionate species since mid-2015. This high
proportion of polythionate species to the total sulfur species in Yugama is comparable to that observed in
the 1970s before the 1982-1983 phreatic eruptions at Yugama. The changes in ORP in the Yugama water
in and after 2014 suggest that increasing of SO,/H.S ratio in the volcanic gasses from the subaqueous
fumaroles induce a production of polythionate species. The chemistry of polythionates in the Yugama
water may be more complex than we thought.

F—U— R :ERARWL. BE. KO HEES. RUFF VB REAFO 74>

Keywords: Kusatsu-Shirane volcano, Yugama, crater lake, subaqueous fumarole, polythionate, sulfur
oxyanion
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The chemical composition and isotopic ratios of the volcanic gases
from the Jigokudani Valley, Tateyama Volcano
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1. Department of Earth and Planetary Sciences, Tokyo Institute of Technology, 2. Department of chemistry, School of
Science, Tokia University, 3. Department of Basic Science, Graduate School of Arts and Sciences, The University of
Tokyo, 4. Meteorological Research Institute, JMA, 5. Tateyama Caldera Sabo Museum, Toyama Prefecture

Tateyama Volcano located in the northern part of the Hida Mountains has an active geothermal field
called the Jigokudani Valley (JV). The recent state of the hydrothermal system in the JV was clarified by the
resistivity structure and the geochemical analyses of hot-spring waters (Seki et al., 2016), but
comprehensive studies on volcanic gases have not been conducted for a long time. The last study was
reported by Mizutani et al. (2000), in which the geochemical analyses were performed for the fumarolic
gases sampled in 1991. The chemical and isotopic compositions of fumarolic gases are sensitive to
changes in the volcanic activity because of the high mobility within a pathway from deep-seated magma
to the ground surface. Therefore, it is necessary to examine the geochemistry of volcanic gases for a
better understanding of the whole magma-hydrothermal system in addition to the hot-spring water
analysis. Fumarolic gases in the JV were sampled at 7 sites in 2016, and the chemical compositions and
the isotopic ratios of water and helium were analyzed in order to clarify the magmatic hydrothermal
system of JV. The measured fumarolic temperatures showed from 91.6 to 113.6 2C, most of which are
higher than the boiling point of water in this area. The isotopic ratios of waters from the fumarolic gases
showed the values lighter than hot-spring waters. We found that the fumarolic gases containing HCI were
discharged only in the highly active geothermal area of the JV, where the compositions of the hot-spring
waters showed high CI" concentration (720,000 ppm). In addition, the fumarolic gases showing high H,
S/S0, ratios were sampled in the areas where the hot-spring waters were mainly composed of 8042'
containing almost no CI', which indicates that SO42' in the SO ,-type hot spring is derived from the
oxidation of H,S. 3He/*He ratios of the volcanic gases from JV were from 6.8 to 7.7 R,, which indicates
that He was derived from magmatic origin. The 3He/*He variation is predominantly controlled by the
different degree of atmospheric contamination to the common magmatic He component, as the
air-corrected *He/*He ratios based on *He/?*°Ne ratios are almost constant (7.5 +0.2 R,). In the
presentation, we will report the further results of analysis of volcanic gases and the model of the
hydrothermal system beneath the JV will be updated.

F—T— Rkl BkR. KILA R, RERGG

Keywords: Tateyama Volcano, Hydrothermal system, Fumarolic gases, Stable isotope ratio
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Flux measurements of carbon dioxide at Beppu geothermal area using
a portable non-dispersive infrared (NDIR) gas analyzer
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1. REBKRZE
1. Kyoto University

Degassing mechanisms play an important role for the Earth environment, since the current atmosphere
and ocean have formed by release of volatile components from the solid Earth. The mechanisms may be
catastrophic or continuous events; the former is a sudden release in a single event and the other is a
process occurring throughout geological history of the Earth. A representative continuous degassing is
volcanic activities. In the volcanic area, volatile components are released not only from the fumaroles but
from the mountain body. Carbon dioxide (CO,) is one of the volatile components, and its release is
affected by the volcanic activity (Hernandez et al., 2001). Degassing mechanisms of soil gases are
dependent on underground structures such as geological strata, faults and fissures. Active faults can be
good passageways (Dogan et al., 2009). Here, we have measured CO, flux in the Beppu geothermal area,
and reveal the degassing mechanisms of CO, related to volcanic activities.

Beppu geothermal area located on central Kyushu direction, Japan is situated in graben zone formed by
tensional stress, and is generated by western active volcanoes of Mt. Tsurumi and Garan. These volcanoes
supply geothermal fluids on the area. Allis and Yusa (1989) measured the temperature under 100 m
depth in the area, and revealed two parts with high temperature. The high temperature areas are located
along the faults of northern and southen parts. Mine (2006) measured CO,, flux in the northern part and
showed high values along the Kannawa fault. Here, we tried to measure CO, flux in the southern part
around the Horita and Asamigawa faults.

We used a chamber method which is measurement of concentration rate of CO, in the vessel covered on
the ground, and estimated CO, flux at about 200 sites. The obtained CO, fluxes range in 0.07-66.1 g/m?
-day. High values of 2.71-66.1g/m?-day are observed on hot spring flows underground reported by Yusa

and Ohsawa (2000), suggesting that CO, gases are released from hot spring flows underground and raise
to ground surface.
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Assessment of Geothermal Energy Potential from Low Enthalpy Fluid at
Rural Areas in El Salvador by Using Open-Source Programming
Language
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The geothermal resource assessment is the estimation of the amount of thermal energy that can be
transformed from a geothermal reservoir and used economically by people as different kinds of
applications. When a geothermal exploration starts, sometimes the provided data are either limited or
missing. Therefore, in this study case, a simple technique called the volumetric method is used. The main
purpose of this study is the use of the volumetric method to estimate ability to produce electrical energy
from low enthalpy fluid in the northern part of El Salvador where there are hydrothermal manifestations or
hot springs and the people who live there can use as an electrical source. The calculation of the
geothermal energy stored in a volume is based on the range of reservoir parameters and carried out by
using the stochastic Monte Carlo simulation. There are some kinds of licensed software for carrying out
this task. However, for this case, the algorithm has been programmed by using Open-Source Programming
Language, i.e. Python v2.7 and PyQt4. As an example, a theoretical conceptual model of a hot spring area
located in the Municipality of Nombre de Jesus was chosen. After running the algorithm, it shows that the
field could initially support a 16.1TMWe power plant for 25 years and a possible expansion to 19.8MWe.
However, it will be subject to further investigations for obtaining and validating the new data.

Keywords: El Salvador, low-enthalpy fluid, volumetric method, Open-Source Programming Language,
Monte Carlo simulation
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Geochemical study of the Uchinomaki hot spring within Aso caldera:
time series change before and after the Kumamoto Earthquake
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The Uchinomaki hot spring is located in the north end of Asodani that is the northern part of Aso caldera
floor. Some of the hot springs became disabled to pump up hot water after the 2016 Kumamoto
earthquake, whereas spontaneous hot spring emanation from some other hot spring wells was recognized.
Water emanation from open fissures developed in a rice paddy was also observed at three locations
around the Uchinomaki hot spring area. As occasion of these drastic changes in water discharge,
horizontal sliding of a kilometer-scale geologic block caused by vibrations from the earthquake was
proposed based on a geophysical study (Tsuji et al., 2017). If it is the case, a reservoir of the Uchinomaki
hot spring has not be affected by the earthquake and accompanying ground deformation. Actually, new
wells drilled just beside abandoned ones have been successfully restore pumping hot spring waters. In
order to provide supporting evidence for the geophysical study, we conducted chemical analysis of hot
spring waters.

More than 30 water samples were collected from the Uchinomaki hot spring and adjacent areas. After
measurement of temperature, pH, electic conductivity and oxidation-reduction potential, the water
sample was filtered with a 0.45 um disk filter and stored. Chemical analysis was conducted by ICP-OES for
cations (Na*, K*, Ca®*, Mg?*, Fe®"), ion chromatography for anions (CI', SO,%), and alkalinity tiration for
carbonate (HCO;). Isotopic composition of hydrogen and oxygen was determined by
Wavelength-Scanned Cavity Ring-down Spectroscopy.

Time series change before and after the earthquake in hot spring water chemistry from the Uchinomaki
area was not recognized. Their chemical composition was characterized by SO,-rich signature, which is
commonly observed in groundwater within Aso caldera. Groundwater collected from the area on the
southside of the Uchinomaki area is known as “Akamizu” from its high Fe concentration associated with
high SO, concentration. In this study, the Uchinomaki hot spring waters showed Na+K-rich signature,
whereas Akamizu groundwaters showed Ca-rich signature. The difference in cation composition would be
attributed to that Uchinomaki hot spring and Akamizu groundwater have distinctive reservoirs.

The most vigorous emanation from a rice paddy was observed at the southwest side of the Uchinomaki
hot spring area, which is in accordance with that the geophysical study demonstrates westward
movement of the horizontal sliding. The emanated warm fluid showed Fe-rich and Ca-rich signature that is
similar to chemical composition of the Akamizu groundwater. The horizontal landslide is likely not to have
affected the fluid reservoirs but caused significant change of surface groundwater pathways in wide area
around the Uchinomaki hot spring.
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Repeated survey of ground temperature and hot springs around
Iwo-yama, Kirishima Volcanic Group (2)
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FENLE - HEWUMMETIE, 2014FE8H BB 245 NUMEBELS LILLITHELETTRE
L, 20155 12BICIZEBRAER L TWE Z BRI NL (RRTFFNEER) . AHFRESIK, BEAL
BEOFEENICEEL TRBLOMBFAN EDL D BB EZTRINMNIEFEL, ABICSVWTHHEERES LU
BECBEKOBERICEE - bLEOMEMKEL TEL. LTICEOREREZHRET 5.

AVOBROMABEEDEL : RELFEETIET1980FERICTONFTICE W TImRMMAFEE DG Y IR LAIE %=
ToTWk., ZOH T, 40CREREDILBHNEREZ TR L TW2AFTCIMENFEEDEFKAEEIT o>/, TD
R, 2015F108ENS0.6CELFRL, 2016FT10AENL I LIC04TCERLTWR Z ENDh o7z, ZTD
BFERIE, RUFIEMEILUIESOEIEZTOBERICHY, BRERIMELUARICS VW THRILKROBREENMEKRL
f:H%HEt:ﬁFE\L’C\,\é ITEER CTIIKDHERZEDESIEENENMILAL TEY ., COBEREHDHLETERS

, SHBREBHMEBFHOLKITHE EBbN 3.

KU(DEJEJEILOJAW? BKOBRGEES LTMEERD OFREZEL : AUDEERICIE, MHELOIAS K
UAEAISGBEKAR SN S M, ZCOBREYY—tY 9 —TIEBHIAI S HALITFSNZBRKIBHEELT
FIAEhTVWS. INHSDOKDESEEES STEEST ATV, MBBLUMEISERT 2KICYIYREVME
NELEFEFNTWVWBZEERLTWS (BlUfh, 2012). ThODKDEBESCEEABVRLBAELLER
(2008 EN 52016 F12 BET) , MBILDOABS L VILRETIE, MICL2FROEHICAEEBEIKE <
ZHT D, TOLEREZ LOZEFRM 4T VEEDEBRNESNTWS. £, MHELBETIH, i’“‘%’f#/
SREEA 4 v HiE, 2014108 LUE0.0020 50.06F TEALTWS. —A, BHCIHAEMEIZLEME
LTHBYHNKRZ &, WA 4 VIRENT060 mg/IH 51450 mg/l IZIBKRL, ﬁ$4ﬂ'>/ﬁﬁﬁ’é4ﬂ'>ttti
0,12 50.07FXF THRAICETLTWS, ZDZ &, 2014FE8HDMENFRELE, MEISEVWHRFBILAETIE
BRAAVEENMMERLTWVWEDIIHLT, KEILPPEHNTHEKELZEL TAERINMMERSNEREET
IJIERA A VICHRTHEBA A VBREMEALTWSAZEAERLTWS., 25 LEEIEY I YERONLA
ZADHMBBRERMLTWS EBbN 3.
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Geomagnetic evidence for the episodic fluid intrusion associated with
the 2014 unrest of Kusatsu-Shirane volcano
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EZEARUTIE, 2014F38 L WHEFHNERIE L, BELMBEEHCNUAZRKSOELEEH IS
o AESHICIE. BERITHTOEADHEHMICK 2 ERONI MBI EWADORHLELIERAIN
o ZIEOKREIIIRARINTRETH 2720 WBHBABDS BICERIFRT L. ZOR2FAL OB, BELRE
EHEBRVWEIHR Lz, AARTI,. COWSELEZHRIAT 2 NUEAANDRELE %2, BKRH>
Tal—YavERICHLNMITEIEERAMAT

vIal—Yavilid, XEHEFEEMDOHYDROTHERM3.1.12MA L7, 5tE#EIEIEE &5km, H&
S5km®DAEEE T, FEIEZDFOITEA LT, EE1007400mICIE, HIEFEEN SHESNTWVWBHLE
ERELTEKEEBECEREL, ZTRUAE—HFEEE Lz, SERBOSBEADLH - 2HBEIC. HIRT
DI L EAE S ESTIEOARE S PEBR T —ILEHRBAT LI ICEERREDNRSA -9 5RFHBL
oo BKEERITTEREICHZ EREL. BESBEZMLICHRET ZRICAV-ERADORBEFEIE. L
I - fh (1992) ICK W RINTWBIUTEMETRIREI NS Y TILOEHLEAFE L THW:,

BRRADOH T REIBADFANICHEV, HEKOZTEIEON, BIFELIE. READFARBE EHICRE
L., FAZELTZEHFEEEILETFY., ZORI00BETHIFEALEERLLTVWRL, BEODHERS
E. T00BETHEEREDFRICITEAERLII R, HEIETTCOEERNMHIEINTWE, "NIX—49%%X
HTHRARYIaAL—2avaETozE 3, 400CULEDBRKNAEH208 DTS5y I A THIBBEAS
N2 &ET. 2014558 ICBRA SNBSS ELE LU ZDROBISEILDEFEHBTE 20D
Mo7z, Thid. Ohbaetal.(2008) TCREINAEY—1) VIV =Y DIRICK 27 7 T WEREDKHBERE % 12
AT-CJREMEDN D B,

F—O— K BkR. EEARWL. BKRECIaL—Yary, #EKEL

Keywords: hydrothermal system, Kusatsu-Shirane volcano, hydrothermal simulation, geomagnetic field
variation
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Gravity variation measurements and numerical modeling for the
hydrothermal system of the Kuju volcano
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TN KZE R TR HERER S R 7 A TEEFIHERE S R 7 LAZFFREIE. 1995FICKEKE N %
BILERDEABANLERSGE LT, BUMEEESR, BRRAEHN. EHNETHRALEEEREL TS
U, 1995FBAEDNEHREILISORBABLELARE, ZICANTILEHRBAT E-ODRAKROBIEET IV
HBERLTE, SO, SSHICENEBHHIEREHBTI-OOHEETIVOBERLHH -,

FALABKRY I 2L —4%—IEHYDROTHERM Ver. 2.2 (Hayba and Ingebritsen, 1994) T#H %, #i&
EFTNICHBITZENZTEEIL. BKREICLKYRBIZETILIOZETOY ZICE T EBELILL Y OkabeD R

(Okabe, 1979) #AWVWTEH L7, YHREICE T2 ETHEOBREET D SEHEINENEHE L
AR AR LABRIE. SUERICSIT2REBFECOERIIBIRTETCVWSH5D0D, EHEFHEET IV
MOHEINALEIERFEREIYKRE R >TWE, ZI T, ETHROETIVICHREZMAKLEZ D, EF
WEEBRTZ70v 78914 X %NS LEBEIC, STESNAENZEBENEITHRETILLYE NI CRY
BARERIED Wz, STE#OFIRICEY chilE7 Oy 7Moo bR TEAN 2720, & U KBELSTED
AHERVRATATHBEBETINOURREED S & T, BNELE T TRKENEEEHATEZ2HEET LD
BonaZ B INS,

FRREEDZICHY., BRAMKRERZRIZFMKERS AT LATZERELREORWERKIC
iE. RMEAC T — S BIT A E TERBBAEZTEV,

Hayba, D. O. and Ingebritsen, S. E. (1994) The Computer Model HYDROTHERM, a Three-Dimensional
Finite-Difference Model to Simulate Ground-Water Flow and Heat Transport in the Temperature Range of
0 to 1,200°C. Water Resources Investigation Report, 94-4045, 85p

Okabe, M. (1979) Analytical Expressions for Gravity Anomalies due to Homogeneous Polyhedral Bodies
and Translations into Magnetic Anomalies. Geophysics, 44, p.730-741.
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