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Microbial methane production and denitrification in deep aquifer associated with the ac-
cretionary prisms
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DRI N PBIC 13 B A F/AKDMEIET %, & 51, MIMADEERHI/KBIIE KBORKIRT A (XARZY) BEEFNTW5S,

Faid, AR RPEERO AL A9 2 HBI R & Nz IR R ARSI A 1,00071,5008 — kL OHEEIHFAZ W)
A L. R KB X O AZHFI LUz, Z LT, HTIT/KOEBT—4% (KA. pH. EC., ORP) DOHlliE, &1
FRRE, B ADIK. IREBLERNARLLZ 00 Ule, Tz, HF/KICE ENSMEYIRHEZ 5 & U7z 16S rRNA
BT K U E 2l Tc. 2 LT (TR DOTES I REIC AR T 2MAEYNC K 2 X 2 ERB X UHERT
¥y )VEIASMC LT,

AR DGR FIKDEREET— 2 K 0 . (SO GEEH F/KIGERSIME T2 2 &, RISRFREEOHEIH» ST iz
R KI R DN 27" g 2 & (2,000-3,100 mS/on HRREIEROHREIH 5 ERE U 7zl Rk REE O 72 /R T
& (400-2,000 mS/m, LRI OHREIH B ERE L 721 F/KIFKWN R 2R3 T & (<400 mS/m DB - Tz,
Biti 7 A DR IAT R O . IR K CHIREBOIRAHD S ERELL 7254 A1 96 % LA EDEIEGTA X V2 EFL T LHUR
SNz —77. IUETEROYREIHD S EENE NI AT A1 50-80% D A X > & L &I, 20-50% DEIGTEHRENALE
FNTWV, MHARICEENS AZ 2 EMTNKICEENSTAFRERERE (IS, HREBA A ) ORBZERMIA
ek 247 5 Fehs S, IR O—EBOM RO RN 2 X 2 VIZEBYI OB R TH B T LV REN
Teo —75. RIS &I LRTESOARHI CEREIE Ntz X Z &, MAERIETH % T L RE Nz,

T—FT7BXUNT TV T D 16S IRNAEIE T-DENT K O . (TIMADGEEEK g IS KRR FE RS & kFEE (b
PR Z EREDMELT 2T EHLN IR 5Tz, Tz, A RICER AT AL  FEILBEROGE FKICBWT
. BREEE O 16S IRNAB ML M S Nz, B MKICEBIVE Z NN 2 B g il iz b T A, IKERE
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T OEREN I ER B RSNz,
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RZUWNEREIND T EHRE NIz, —HIKBWT, HIEERE X CIURIER O RO R E T3 /KEBFAERIFEREE L /K
FAMMEA Z VEREOHAEIC K > THREEHOEBYIN DRI N, BRICA X UNVEREINE  eHhRENT, &5
Wy RO RO N Tld, IKEFAETIFHERANE & KEELEA 2 VERE O EIC KD A2 ERNT 5 &
FRFIC, FRICEEYZE LG4 E U, MEZE AR e LIEN T > TS AR/ RE Nz,
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Atmospheric circulation controls on the inter-annual variability in precipitation isotope
ratio in Japan
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WA, L=k o FKIENR DD K U, BRKA R SO RN LB SOk R & RN AR LE D i 7 —
2R, HERE D BBV RAER & > e T —2MEENE KDk >TE. Z LT, 1RO TFRKOFENAL X
KURRHKEDIRIETH S | WV BB SHHIL, FNMALROZEZIEL TS YT av X ] ZIHSMICL
K9 ETHMIEMIEZI L TW5. Z T TAIMIE TR, TEHARZNSGE LT, BKEMIALED H 428, %1k,
FUTHEARZT|EET T key E BB A TORFERTTS. £3, BEHBEAKAICT 20134 6 HH B HE L T B KRE
RN LE DB, 38 KT A XY MEORRIKFENARLE SR S H 2 A7 — )V TOEERHEZHS ML, Thb
LHIRREIKS AT LDENE WS T HZDGRRDOZERE EOX S ICEEHL TW AN Z1TS. Z L TEORRZEE
17 FMETIrb Nz H BN ORKIFEINABII 7 — Z IS L, BRI (b 25 | i 2 AR TORMEZtIic k> T
R DIENAA L EDFHATRE T H 2 W RGEZTT S .

R, FHHICBT S HL R —)VOBKOFRNRZIE, PKRGEIROZ L, 35X GEiED S BHlIH % T Ok
HICE 2B ENBRKBIKIZEL TV T EMHEN E o T, KL, ERKEDREEDEWIC G U T R/KDRN AL
WELT BT RSN Uiz, RS, HADRRZE S [FFREUE] ISME2 Bk, BEEE RO ENAKLL TR
bNTz. I, R AT —IVOZALIC DWW TR 21 To T & T A, EROZEEIEEMIZMEKEZ LIRS, KRR
MIC &> Th 726 SNBEKOFGR EIARKRICHT 2EE) ITIRIFELTWS T e RSN Lz, ZHFEEHEIE,
A RGUE ORI FEE L BIFE O DWW TED, HADREFED SRRMEN Tl A T E mREREIC X B2
(i) AR ENAALEDVEAES D B (EV) EERLE. ThOSDOEN S, HEHAIC B 2 BEKIEN A LD
ELE R, BKERAIRE D & RGIEERGOZUIKFEL TV ESmDI 5 T ENTES. 61, KFEAHIONE
i, BXUOMERFEEKEORB-CREE 1, BIAOILRT V7B A= OEIcBE L TE D, ZORR, iEH
RITET BBOKEINAREDFELZRIE, TVT B A—VEEREEATMHEZR LU (B 1 R=0.47 41 R=0.42.

F—T— R IKRGERNA, T P72 A—, MR, MR T
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Stable isotopes in precipitation all over Japan observed in 2013

— B R 1 EE L 2
ICHIYANAGI, Kimpei'* ; TANOUE, Masahird ; YOSHIKUNI, Tsukasa
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!Graduate School of Science and Technology, Kumamoto UnivetSighool of Engineering, The University of Tokyo

Stable isotopes in precipitation (Oxygen-18 and Deuterium) are useful natural tracers for understanding the hydrologica
cycle and reconstructing paleo-climates. There are a lot of observational studies of stable isotopes in precipitation in Japat
However, most observations on the local scale were conducted only one point or less than several points. The Isotope Mappir
Working Group of the Japanese Association of Hydrological Sciences (JAHS-IMWG) conducted the intensive observation of
stable isotopes in precipitation across Japan throughout 2013 (I0OP2013). In this study, seasonal variation and spatial distributic
of Oxygen-18 and d-excess at 57 stations across Japan were shown from the preliminary result of the IOP2013. Annual mee
values in Oxygen-18 show the strong altitude effect from -13permil in the north part to -6permil in the southwest part of Japan.
The Oxygen-18 values along the Pacific coast and the Japan Sea coast of Japan are more and less than -8permil, respectiv
Annual mean values in d-excess ranged from 7permil in the southwest part to 22permil in the northeast part of Japan. Th
d-excess values in the north part and along the Japan Sea coast are relatively higher than those along the Pacific coast of Jay
The differences in d-excess values between the Pacific coast and the Japan Sea coast are mentioned in the previous studies. N
of the monthly Oxygen-18 values ranged from -15permil to -5permil observed in the north part of Japan, and those values wer:
relatively high in the spring months (March-June) and low in the winter months (December to February). Most of the monthly
Oxygen-18 values ranged from -10permil to -5permil in the southwest part of Japan, the seasonal variation is small. On the
other hand, the monthly d-excess values show strong seasonal variations observed both in the north and southwest parts of Jay
Those values ranged from Opermil to 40permil in the north part and from Opermil to 30permil in the southwest part of Japan.
Especially in the north part of Japan, monthly d-excess values were extremely high in the winter month (December to February)
The high d-excess values are caused by the strong evaporation from the Japan Sea in the winter months.

F—U— R EFRNAE, Bk, d i, HARZE, A~ Y €27 WG
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1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

AHW?24-04 £31:301A FFR9:5 A 25 H 10:15-10:30

[EINIAARTEE SR T 7 )L & HARZE THREAPE X Nz Bk ZE RN AL & o g

Comparison of stable precipitation isotopes between regional isotope simulation and in
tensive observation around Japan
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ETINEDLEETTo Tz, £9 . AT EICREKOLERNAKLLDZERI Nzt Uiz L 2 A, T IIVEIEMEBBRES |
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1/1



Japan Geoscience Union Meeting 2015 /0 d ;

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

AHW?24-05 £31:301A FFR9:5 A 25 H 10:30-10:45

A two-year record of stable isotope characteristics of monthly rainfall at the Douala and

Yaounde urban cities, Cameroon o _
A two-year record of stable isotope characteristics of monthly rainfall at the Douala and

Yaounde urban cities, Cameroon
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IDepartment of Chemistry, School of Science, Tokai Universi@pmpagnie Miniere Du CameroudGraduate School of
Science and Engineering for Education, University of ToyahBMQC, Njala University,”Department of Earth & Planetary
Sciences, Tokyo Institute of Technolo§epartment of Environmental Science, Faculty Science, University of Blrestitute
of Mining and Geological Research, Cameroon

The stable isotopes of oxygel* Q) and hydrogen?H) in precipitation are useful tools in environmental studies including
hydrological and climatological investigations. Like in most of tropical Africa, stable isotope data of rainfall is regrettably limited
in Cameroon. As a contribution to desired data, 43 monthly rainfall samples have been collected from January 2013 to Decemb
2014 in the urban cities of Douala and Yaounde (in the tropical evergreen forest of Cameroon). The objectives were to produc
local meteoric water lines (LMWLSs), define the spatial and temporal variations of the stable isotopes and controlling factors.
The conventional deltas) '®0-62H diagram for the two-year data gave the regression lifiéd= 7.925'80 + 12.99 (R=0.97)
anddé?H = 8.3%'30 +15.29 (R= 0.99) for Douala and Yaounde, respectively. These lines represent the LMWLSs for the two
cities. The similarity of slopes to the Global Meteoric Water Line (GMWL) of 8 indicates that rain formation processes in both
areas occurred under conditions close to isotopic equilibrium with insignificant evaporation effect during precipitation. Douala
precipitation showed a wide range &°O from -5.22 to -0.7%k, mean of -2.7 260 (2013); and -5.26 to -1.2%., average of
-3.09%o (2014). A similar range was observed in YaoundestO from -5.20 to 1.8, mean of -2.4%. (2013); and -5.86
to -0.66%o, average of -3.3%o (2014). The large range suggests varied controls on precipitation in both localities. Despite the
closeness of the Douala sampling point to the Atlantic Ocean (35 km), the weighted mean d-excess valuéw s Higher
relative to 1o of the Atlantic moisture. Further inland in Yaounde (191 km), a relatively higher weighted mean d-excess value
(14.55%0) was also observed. The high d-excess values in both cities reflect an addition of recycled continental moisture tc
precipitation. The additional moisture is likely from the evergreen rainforest and a network of rivers in the areas. Weighted mear
580 andé2H values for the sampling period were -327and -13.01%o, and -3.0P%o and -10.04%. in Douala and Yaounde,
respectively. The slight increase in weighted méasmlues from Douala to inland Yaounde reflects a lack of continental effect
probably due to the additional supply of inland recycled moisture to rain. Monthly weighted inednes showed a definite
seasonal variability in both areas. Isotopically enriched and depleted values were observed during the pre- and post-monsoon Ic
rainfall and heavy monsoon rains, respectively, in agreement with the amount effect of tropical low latitude rains. This effect is
probably controlled by northward and southward oscillation of the Intertropical Convergent Zone and associated air masses. Th
§'80 ands?H of rainfall in the tropical cities of Douala and Yaounde show a similar temporal variability that is mainly controlled
by the addition of inland recycled moisture and amount effect. The generated isotope data and LMWLs can be used as tools f
groundwater recharge and atmospheric moisture circulation studies in the region.

F—7— I: Stable isotope variation, Local meteoric water line, Amount effect, Moisture recycling, Douala-Yaounde, Cameroon
Keywords: Stable isotope variation, Local meteoric water line, Amount effect, Moisture recycling, Douala-Yaounde, Cameroon
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KBRS & Z DAY DK E Z Dk .
Saline groundwaters in and around the Osaka Basin and those origins

T H PEREC T By % L IR SRAe L U o 2 AR R 2 R 2R3
MASUDA, Harué* ; SHINTANI, Tsuyosh} : MITAMURA, Muneki! ; MARUI, Atsuhis& ; MORIKAWA, Noritoshi? ;
NAKANO, Takanor?
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KECFE OJEADIIRNCIEZ < OEERIEERERMEH L TR SN TV, 1Y, FEERRE, A5
FEERRO—ER7Z2 s & U CSH I TRIROF S EIRNKRO "B bRkE L < >~ MVEEROD *Hel'He bz D4 X 7%z
o THEHLTWS T EMMSENTVS (& 21E, Nagaoetal., 1991 F7z, KB EROEMI2E bl Lt (7S 2 414
T, KRN S, GEERICITHT %2 8Btk « SHelfHe Lt 2 DEEEE/KDMN SN TS (Jz& 21E, Matsumoto
etal., 2003, & 5IC, KERFEOSIUACHERTE CRBJERD &EMEOBERHIICE, SBREEKN LI UIRRR TN
T ETzo KERCFEFH FEREBICAFAE T 2 HEUKOERIZBEL RAHTH 2D, KIRERFEHR T *HefHe kD& S S, H
BHRIEK & OFLIEDERI SN TV 3 (Morikawa et al., 2008) AWFZETlE, KBS OM F/KP T, HBEBEOmWHED
(BHBL1a Cl~ >500 mg/L, HCQ~ >400 mg/L 7Z3EF, HAHREZBUKEE AE LT 3 Kot Rzl Uiz, Xz,
FRCO R HERS Y i T aB & B A I BT 2 BUKEERE A 500m & O WK OREE « IKELGERNMALL L 575 8 & OB
b 5 HEKOEIREZ MG Uiz,

KB ERHI G R TH O, FFHZEO Pt & IXWERERICH B, HEYIA A VIBEO W TR /KIE 2 DD
HICEEP L TRONS, —Dk o it DBERYBETH 5, FEILE DR Th 56 15 mliaaGiEL, R
RO A Lith & FEE OB RO A FIWTE RIS > TR 5N L ONEZW, HLYIA A > OFaE i 15,000mg/LFLE T
HB, THELDOT)IV—TE, UIE UIRIEE B LR EL SRS O RIEKEA A (23,500 mg/FEEE T) 28T &
NHs, £z, HEMAA VIIEEETH-> T, W BILREBLRIEKEA A VITETHFKIGEE D S EEn 721
METE LIELIER O NS, &5 —DI&, FEhREOHER SR MEh 5 AT 1,000mE, B E iz HAic 2 <
HoN3, TELOHFKIIEEF NV LCES/KETH S 2L, Bk A4 > DOREEIE 13,000 mg/LFLE
THb. REKEAT VIBEEIZHLTH 300mg/LIEEE TTH B, THLOH FKOREMAIZ, sidoEDDXSIC
WrjE & ORIEM I R S iz,

WERD S, FLDOIKIE, BEBNKS 7 SR TH S THBRIEK] ICHINTER, ThuE, KERMA
Feid bl ik D Kok DI <, BEERMKLLZONE < EZEDTH D, MRTEHOLKEDKILE LR TH S
EEZONTE I, AlhZRFE, Bl Uk omigER L KZDO RN ALLDBIRIE, HilO KK E #HKOESHR IS
Oy hENDB, KKEHKDES THRIAENDEKIE, FNALEEEIEY A 4 2 BEEOBRE ARSI TRENS,
KECEE D 100m & D ERWIEED S HUK E N HEKIGIESS « KELE RN & LY 4 > EE & ORIk E D
BAETERINDS, —7, BUKEED 100?500nDEkiE, BERFINIKLE 2/ YIA A 2 B ORI /K ZRIKDRGHR
kg7 ay hENZH, KEFRNARG K & [E T A A EBE 2R LAGE U 7K TlE-40 %0 & KIKDAEIS I <
5%, EHIC, 500mK D RWEIK TIFFEEFNIALL 2R Y AV IRE OGRS K ZRIKEGIN BIE TN, BEE - K
L EHKPKDBEERE D E/NSWVEZ ZRT, MK E R YA A SV BREZGE L I25EcE, BREANRIX-2
%o, IKZRIFANIAALLIZ-40%0TdhH %,

e o IKEZEE RN ORI KB . R ORI I A BRIEK T3 an T L 2R L TW0W5, KICE
Y A DIEKTE 3 288 B IFE R K EANOIHERIR L > TWVWA T e D, WERICHA Uik Z ST RkhS
BB E L DDA EAEKANEHEL U TS EERBHZ L TWSOME LNV,

F—U— R STREH K, A BREIK, TERE, KR - R ZOE RN

Keywords: Deep groundwater, Arima-type brine, active faults, hydrogen and oxygen isotope ratios
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On deep-seated salty groundwater mixed into shallow groundwater flow system in Saga
district, Yamagata, Japan

LR AR G AT B L R v
YASUHARA, Masayd* ; MORIKAWA Nontoshl1 INAMURA, Akihiko ! ; TAKAHASHI, Hiroshi®

L O pEERAS ST E R &R G v 2 —
LGeological Survey of Japan, AIST

FEYVL) 1A R O BB I ES e MEREY) LIS 2 1 LB IRIEMTL i FHEHIX T, PI7ICIAAY % HiSH M fE D BLEB ()3
D 2 fEFTh S EREDOEKNEREHE L TWAE T ENEHIMEMENTWS. £z, HKO—EHHPRE T/KRICEA
U CHE) - SRR BHER, EWIEEY 4> (CD IBEZA T 2 T IROERE N KG D8I 77 1085 2 W rE-1E R 751
WKIEREN TS (g, 1984 . D X 5 sk d 7x b B IR EEIF/K OFER AR IER L A2 AR &SRO, X 7%
I RIKRADIRA T 0t X LR A RO RENFHGIZ i & Uz %z 20064F & 20124F1C 4t L 7z.

EI SR Il R 2 @R DK IV e Na-CIERO/KE K ZHiH, ClHEEE 12,900mg/Le 13,200mg/LE (ZIX]H U
VC@ D fC E&;ﬁ 7J‘<§{§\|E”ﬁ{zktt ZE) %h%h delta-180=-5.360 }_'. -5.4%0, delta-D=-45%o k -47 %o }f_ @@Ti&b‘{lﬁ%% L fC.
¥/, WMARFENMAT —ZICOWTEREETH Tz, —77, EHEOFMITIFERICHEE NS 1500mDiR RN 5
FREY U7zt R7K (ClJERE=16,000mg/L; delta-180 =-5.0k ; delta-D=-46%0) &, T 5 HIAIFEHT S /K & Mish T 71
BRI Z G T 5 2 DS E o Tz, A I RIS T Z2BOWENED, & S FEHEHIX O H 5 500m
WIETEWTE T 2 1L501EE v 7 A > b (FEALATNICE T 5 PRI OWIWE) &7 (ET 5. N5 OB 2 g5#R 7%z 8

T, EERFKIZZO EROBETHRWEEOR FTKEIZEALRAT S L, THAOMCHEMEETED
SNTWVBEEDLEZSNS.

GRESECIEUK DR K RADIRARICOW T FOFIAICHE > THEEZITo 7. 9, D EBEEIICEZREL
CHEX Z AN % 7 AROW) KD Cl IR L Fm OBIIFERICHD X, R FKDW)DK 2B T 2 T TRAINCIE
hFk & UTEINCHIEE NS ClEZR I L, HBEEEREIR/KER T D Cl Y& Z 13,000mg/Le #E Lz L TRIG-9 % 50
EFkOmZEB L. 51, 2) ik (1984 O F/KEFICHE DWW T 2L —H %z AV CEERXIC BT 2 1Rk
mEEZEHNL, CHUCFEUT R (1984 MIE L7~k CHEEO T E CHEERRFB O CEMIT Lz
LT ClBEOHAEZEL) ZHIEb8, HiT/keE UTEIMNCHIHE NS Cl&ZkDiz. Z0O LT, HEERIEKG
%57 D CligEZ[E U< 13,000mg/LE 5E L, EREHTKRNEAT 2 REKOEZEH L. TOXHICLTK
Bz D & 2) ZHEIUHER, FHEMXAOFETREKO FHEIT 1 HX472 0 £ 10-50m3f2EfE L HEE S ik,

F—T— F: GBI, K, Bt NGk, IRE L, RINA
Keywords: deep-seated groundwater, salty water, shallow groundwater flow sytem, mixing ratio, isotopes
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Chemical properties of deep groundwater at coastal area

MTEH o 1 /NEp Bz L s B L BB Y AU S !
MACHIDA, Isao'* ;: ONO, Masahiké ;: KOSHIGAI, Satord ; IKAWA, Reo! ; MARUI, Atsunad

LRSIV E R A R S v X —
!Geological Survey of Japan, AIST

AHA S BRTTAIN RIS T 150mERDR—Y ¥ J 2 A ZITOMERRZ BRI L 72, 135N /e a7 fBK DL 2 EED 5
I T KRENC DV TER LT,

F—U— R RV U THE, BRUK, iR, SRR, RINA, K
Keywords: Borling survey, Pore water, Coastal Area, Boundary of saline and fresh water, Isotopes, Water quality
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B[ ECRRAE C o it 351F 2 it FKDFEINAKELDOSRIEZAL © (R E DXtk _
Vertical profiles of stable isotopic composition of groundwater in Abukuma granite: com-
parison with radiocarbon dates

ke T L SRS ER Y BAR R L  E YRR BT Rk B Y
TAKAHASHI, Hiroshi'* ; TAKAHASHI, Masaaki ; TSUKAMOTO, Hitoshi' ; YASUHARA, Masaya ;
KAZAHAYA, Kohei ! ;: INAMURA, Akihiko !

D REERAA OIS HEER ARG &2 —
LGeological Survey of Japan, AIST

6T 5 5RO K 5 G E A T, HTNKIEHIKEZEKT 5D TEEL, SROBR Y NI —TZKABE L
LTHHLTWE EEZDONS. TOXSIBAPOH F/KIZHEIDENC EAREETNEE DD, FDERKITDONT
OHIFIZ DT,

AW TIE, FERIEC 5 5RO 3 7 A THAE U 7= E CHRELL 72t F/KERI O 2 RINADEE 71 7 7 A )i
DNTHET 5. HEHEEIFBXZ 300m 130m 230mTdHH, ZNFN 1l 7, 6 EETHREIEREINTNS. K
SR A D RTIC X A ERMEDHREENTED, YFE 100m<L 5V E CTRBICHEMEMNEIML, FNLUETlE 10000
— 160004F < SV DOFEREZRT .

FREL U 721 SR D RINIAARHER I, 2R & & RKEROR 2R Uiz, ShiE7 a7 7 Uik, RE CHiEH S o E0
O R/K L [FFLEDRDRMEDDFRINAALL TH D, WEITEBICDONT, FERMEOBINE & BICFEMAED K DIKVMET
Hotz. BB TORNMALDENS, KEFNATS—10%, BERNIATELZ1.5—2%TH5. FirEih
WO FKT, TOXS HEOENAHKZRTHEE LT, HNKOBEEEENEWVD, EHdH S VDI LR
BETRTHELED, OVWINHAHEZ SN, fHHIHOIE TRBIEEDO @Y, B EEDOM) | ERE TRIE 1
T KD BN, CTHUEEDMEDEK FERL TV, iz, dEDKEL B> TW0EiEE, ik RN
FifeRd. LiehioC, IWEEICK > T, HEEDERWENAHKRZEIHT 2 2 LI TE R0,

—J7, MR ZEEN 51X, REOKHOKRATADERDRINTVE T e D, EHIFLOGEE TR FEINARH
RRiE, BINKIE R THELZC L THATE S EBbNS. 24T 28R, A EIRBEHDENY A 7))V TRD
BEENTWED, FENEHBIZEEL D EEWMEDADMEENT NS, TOT LRHITFKERICK > T, HEEEDOHE
RIFTHNX LI NTzDEeEZEND. TD, FSHOMTKTIE, T THELNEENMAHKDOZEEXD
EESITEWVERRL TWIETREN L 5 5.

AWIZEE. BB PE A 2RI ORISR A 7 )V itia% 22 2 R EAN A (gL I 2 T — 2 O %l - F
X 14 4E—RK 17 4EE) DORCRZRIC L TV ET.
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SSHELLUR 2 SONGIskod BRI 7K D [l AR B

Isotopic characteristics of acid springs in Shunomata river basin in Mt. Chokai volcano

FRECE] T 22 I 2 AR SRR 2 S T 2 iR A 3 Y s
HAYASHI, Takeshi* ; YASUHARA, Masay& ; MORIKAWA, Noritoshi? ; TAKAHASHI, Hiroshi? ;
ASAI, Kazuyosht ; KUSANO, Yukiko?

LR R BB SUL2EED, 2 M TBOE N ESERANKR BT, 3 MR S IERRL AT, 4 RO ARG el okt
PRt

LAkita Univ. Faculty of Education and Human Studié§SJ, AIST,?Geo-science LaboratoryGraduate School of Frontier
Sciences, The University of Tokyo

FLOEMmE ORI, FERSEEZOIRIC X > TltaE 2T 5BV OhRENS. ZDO1DTHBE/
NINDZIR O 900m A iTicid, TLEMEERILILIRD 727 5. SR LR Z BNT g 2O BEIC /T LT
D, S5O ZEZH LT 1004 s VFEEOIEN RS DN &5, 19665 FEICHBEM D SNz, LML, i1
HIZEPESD, IR 2.0%FEE & HREOE AT 5 eh s, FIARITHIL -7z, SR, 60 HERTLARDAILTEE)
I &K o THEH E Nz B A LM P O RSGER D SIBH T 2 T/KIC K > TERE Nz EEZ SN TWA. T OFEKEEHL,
20°CaMBA BKEE 3~5REDE pHIC X > TREOWI 51, 1974FE0 B LD A LFEEH LI B MERE DN ET T L 72
TEMERIENTVS. LM LINEXT, W/KEEORFED/KESHEREICRET 20 3MENTH 5. F T TAWIZETIE,
INHDOREHLEMMCT ST ERZEHNE LT, RO ERANCNIE S 2 BHE/KEEZ R E UTKSGHEZTT> T\ 5.
ARETIE, KEHKRS X UCRERNA (5 180+ § D) OFEERICOVTHET 5.

EEMEEKEEOKIRB X O pH I, ZNFN15.5~19.5C, 2.8~3.0ChH 7. BifLoJtfpimicid, [T < BgrEmK
L TELRHRRTE KD D S D, BIEEKEEOKIESR pH I, HEHFEKOZN OKIE 7 CRE, pH:45/8) ik
CHEE-> TV, KEMBRICDOWTIE, @V SO2 » Clm B (117~181mg/L- 66~106mg/L) THMOWHh, €5
5EHFTBKEDEFE LI EWEE/R U2, BBEEKEED § 180 § DIE, FNFN, BXZF-11.5%0 * -68~-69% TH >
. TNHOMEND, N (2009 DIRINIALL — B IERRIC DWW TR E R 2 SR D T FE R, 1,600mL [ & HEE
Nk

AWZEOFERIE, FE N, EROBMEFEKOKEFEKE#MN D2 &2 RTEDTHS.

F—U— R BeMgK, BREERRLAR, fGERERIER, il
Keywords: acid springs, environmental isotopes, limonite ore deposits, Mt. Chokai Volcano
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SKr 2 WO T2l MK ORI HEE & DIk b L—8—IC K % Z DIRGE
Groundwater age determination by ustiljr and its verification by other hydrogeochem-
ical tracers

FER I 2 Ak e b A B S HIUSE 2 IR At
KAGABU, Makoto!* ; MATSUNAGA, Midori! ; ISHII, Tomohisa ; MOMOSHIMA, Noriyuki? ; SHIMADA, Junt

VREARER AR B IRRP AR, 2 UMK T Y b =T Gt o 2 —
!Graduate School of Science and Technology, Kumamoto Univet&iadioisotope Center, Kyushu University

Krypton 85 {°Kr) is a man-made trace gas from reprocessing plant origin whose atmospheric concentrations have been in
creasing over the past few decades. As it is soluble in water, it can be used as groundwater age indicators over timescales rangl
from a few years to a few decades. In this stifdi(r specific activities in groundwater were measured with an on-site dissolved
Kr gas extraction system using an external flow through type hollow fiber membrane modified after Ohta et al. (2009).

85Kr specific activities in groundwater were confirmed at 3 sites in Miyakonojo basin, south-western Japan, considering re-
gional groundwater flow system. Estimated groundwater age were 2 years, 11 years and 60 years in the recharge, intermedic
and stagnant discharge areas along the groundwater flow line, respectively. In order to verifyKneges, we also measured
other age tracer gases such as Sulfur hexafluoridg) @# Chlorofluorocarbons (CFCs) at the same sampling weft8kaf
measurement. The result of the S&ge dating in the three locations were well harmonized with*tie dating results; the
Sk age were 1 year, 23 years and over 60 years. However, CFCs could not show reasonable groundwater age due to the lo
contamination by the urban and industrial origin CFCs.

The seasonal fluctuation of the stable isoto@é%®@ andsD) in groundwater were also measured to evaluate the comprehen-
sive groundwater age tendency. Relatively high seasonal fluctuation of the stable isotopes were measured only in the shallo
unconfined well site at the recharge area, which reflect the seasonal isotopic fluctuation in the precipitation. This is anothe
evidence of the relatively young groundwater characteristics to suppditkhend Sk age in the recharge area.

F—T—F: 7V T 85 MU FKIEIN ], RSN, AT v ARhRE, SRS L—Y—, #ihzit
Keywords: Krypton-85, Groundwater age, Groundwater flow system, Sulfur hexafluoride, Groundwater age tracer, Miyakonojo
basin
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PRI B B RRUKZKSKDZE FNAA IS DN T
Stable isotopic ratio of atmospheric vapor in Hiratsuka, Japan

R 1 R 2?2 RN G 2 K 2
TAKAGI, Kenta'* ; INOUE, Takayuk? ; OOKI, Seigd ; OHBA, Takeshi

VOB RSE R LB AN SR E A I, 2 AR B AT AR

LCourse of Chemistry, Graduate School of Science, Tokai Univet€iyrse of Chemistry, School of Science, Tokai University

KIKDIKEE RN RIS PR SRR GRS K > TELT %, RS RN AR A Craig (1961 K/KFRODE
FRICHED -

5D=8x4580+10 (1)

C T T, SHOREKORINAHE ZCICEHE S Nz KKERIC BT, (1) OD{tﬁ%&U‘ y YIF Ik & & DR
RboNnbd, £z, REUKEKUIBIKDIFETH O Bk & FNATEHROIREEICH B & LIzGE. N5 OBUIFIERIC
WERIKRICHE S o BT, REUKZRK DRNA B BRKEIN AT X © & RRUKIEER l~ l/—*f DO IEREE L
THIHEN TS (W)l - b, 2005) LA L. /KEIROSE & HARICBWO TERZLPUHGIROE N EF D ERIC X DK
ARLDFENAHEDELE NS T e DH 5 (L5, 2008) AWFZETiE. Bk & RZUKZEKUCIBIT 5 RINAAH O FHiIZ
iz, HUERY7E RRUKZESRNDREEIRIC DV TR 7z,

PREC 1

FRHE R M v > 7SR 17 52 FICT 20134 7 H ~20144 12 H OHHRIERIL U 7z, [$7Kid Negrel et al. (2011)
& Yoshimura (2002z 251 U, WS H AL TEREL LU 720 FREX U 72R#7Kid 0.2um 7 ¢ )V Z—"TJEia L, 100 mI:KY 5
l/yﬂ“‘i FIVITARE UTze REUKZELIE RSAT A AT IV A—)VD b5 T2 UTARIRESS R TEREL L 72 (F)1] - 1L

H, 2005), AWFZE TRk 1425808, K785 90 sl Z FREX LTz, RFTIR /KRS DGR & U THEZE K & Ph 5 7880
@“%wkﬁ T2 Z . HFRKIEREKERIA ALK (it - J11)4 fEFTICC 20144 4 XD 1~2 7 A 1JERRERILL , 7%

6 sEHRAL U 72, Kl B OFKEGRHI B K BRI S A T D 6 DOREYNT RV XA 225 E NNV K S ICRE. BHKE
L\ HE o TKERI Uz, Z8BGARHE 201442 8 H&L D 1 7 HIC 1SR, K 4B RE U Tz, 2K & 288Gk
X 0.2um 7 )V ZA—THEL., 50 mlRY) TF L 2R MUNHRE Uiz, RNARFEEKIZKIFENALL 7 F < 4 ¥ — PICARRO
WCCHIE Uz TRl ENCERER U 7z Bekadihd H R 2 B H Uz,

AL

[7KiZ 0D H3-124.7~+9.1%0. 680 H3-16.6~-0.6 %D TZNFNE L ER LTz, KREUKIEAUZ D 7H3-223.5--82.2%0,
5180 H-31.2~-11.6% DRI TZFNZTNZALZR LTz, 6D & 680 ORIRINIZE/K T 6D=8.5180+17.4 (R=0.95) k5Uk7%
(T 6D=6.65180-2.6 (R=0.92) & 5.2 5N jz, Z L. d-excess (d&D-85'80) (& [#7K-0.7~31.4%0. K%K7&5X( 5.6~35.7
%D TEAL UTzo FRKDIFNAFHRIED & B & N7z Pk A& & B U 72k RS USLNMEIC B - 72 h5, 2014
ESHICKERENR N, TOERE LT, TORHHDOKGUKESUIRRKD 100 9953 L7258 DA (N7 7%
R) THB T RIS NIz, HIZ 6 FICIFRGKIELD d-excessc KERIEDEMINH . FHIIRAEIC B B [EKELIED
IKFEL XNF 7 NU 7 3R G R KR DGR G DI - T R TH % L HEE S NS,

F—T— R Bk, RRUKZK, 2OERINIK
Keywords: Precipitation, Atmospheric vapor, Stable isotope
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il R CAL R DK, il NI ODIKE & Z05E [ANLR DR
Characteristics of water quality in groundwater near the coastal area at northern part ¢
Fukushima Prefecture

By SR
YABUSAKI, Shiho'*

VRERY: 42 A7 LB T8
LFaculty of Symbiotic Systems Science, Fukushima University

fEESIRICER R & 2 O JEAME CortthiT, ST, RaMHRST, IRVINT, BREERD) DMK - HEKkOKE & R E),
TR 2R 3 5721, 2014FE 4 AN SHEZEFML T\ 5, TNETOHE « DHOFEEN S, gDk
BIUH FKOKE ORI, ECIE 30 mS/ImEL FAZ K, i TIRK LD Z < THKOFZITIHA Thwas T &
WRENTZ, pHIZ 7LLFDEZWD, —E8T 7.5 FOEWMEZ/RTHIEADH O, HEPHARFEOEDN A TV A]
BEMEDE Z 5N %, K 13~18 CE/RTHUINZ D, —HDOHE/KT 12 CLLRDBENMEZ RTHISANH D, hbd
RS O EONBER CIE S NI REEDRB I NS, KEHKIZZHTH 20, KEHTT/K T Ca-HCQ BZ/RL T
W5, H—7, #E 20~30 mOH Rl 5% & H TV /KTl Na-HCO; A RS HANZEH 5N, chb
DO D KIBISZAHG NI/ L, SIO, B EWVEZRLTWS T Eh D, HRICHERRPENEEZZ NS, £z,
—HRHE Tl Ca-SQ AR LTHED, ThRHBEORERZIFI TS ENTEINS,

KO K DR ZE FIRAA LLIEHI-10~-6 %o, IKFEZERINAALLIZHI-65~-35%0 L TRIL L 73 L TW5, [AIfifkLL
DRI SO EZ RS /S, BRI OROER T OFKEETH D, EROFEEZI TS ETHINS, i
FIASE S DR WA Tl S Nz & TRIE N 313K (B 10mAHi) DEN RS, BEELERNKLE T-7.7%0, KELZ
ERNAALET-49%TH D, TNX D BEOFENAELZRTEDEX, KDEEOEmOIE TERE S Nz E N e &
AbN5,

SRR DS ER 2RO T & T 5, BEZERNALL T-0.16%0/100 m KEZERNIALL T-0.6%:/100 mTH - 7=,
NBEERIC 13RS 600~700 mORTEREE I LD > THD, TS5 U7HE Tl & N KOFRINALIEEHE B, BELE
FINIRLE T 1%0lE &, IKELEFRNAALL T 4%l ERL R EZENG, T LeT—2EEHITSCLIicED,
R OFEKEDOBMEBIE IOV THLMNCTES LW E N5,

S%IE, BIERHZITo T3 3H 7—2 2T U, MR AR R 2 s LT, £z, 91%, CFCs® Sk 77
WA OEKZER L, K0 FERRERR 2R LT, HRKREBOMIAICSEDH TOL FTETH 5,

F—U— R S, fHE T, IRTIHT, KE, LCRINA, i
Keywords: Minamisoma City, Soma City, Namie City, water quality, stable isotopes, recharge area
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)iﬂk%ﬂﬁ?ﬂ@*é RIS 350 % | LK E R 05 2

Effects of mountainous water recharge to groundwater quality of alluvial fan

R A e PHE R R Sl
NAKAMURA, Takashi'* ; NISHIDA, Kei! ; KAZAMA, Futaba!

DILELRS: - FERSRIERE T > 2 —
LICRE, University of Yamanashi

In this study, the hydrogen and oxygen stable isotoge®(and § 180) and chemical compositions of environmental water
were employed to identify the effects of mountainous water recharge for groundwater quality on alluvial fan.

The study area is Midaigawa alluvial fan, located in western Kofu basin on central Japan, which is formed by Raised-bed Rivel
discharged from the mountain watershed.

The groundwater samples were collected from 25 deep wells (100°300m) in June-2010, Novenber-2011 and Novenber-201.
Those wells were located on Midaigawa alluvial fan and adjacent mountain. Four End-member mixing analysis using isotope
value and chemical compositions revealed spatial variation in the contribution ratios for various groundwater sources. This
presentation focused on groundwater recharge from mountain area to alluvial fan. It also found the relationship between contr
butions of mountainous water on groundwater and chemical composition.

Acknowledgment
This study was supported by the Kurita water and environment Foundation (N0.14B063).

F—T— R HRKBE, B, Z0E RN L, RS EpT, Ltk & iR

Keywords: Groundwater recharge, Alluvial fan, Isotopes, End-member mixing analysis, Mountainous water resource
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NUHERDAZEIC & 7% 5 R iR D 22 b — Ik F5 U 2 FHhilifios —
Change of rainfall runoff processes with the erosion of the volcano body: a case study o
Mt. Ontake

P A o A B 2
ASAI, Kazuyosht* ; TSUJIMURA, Mak?

U HBERRLAWTFEAT, 2 SRR A B ERE R
1Geo-science laborator§iJniversity of Tsukuba

BRI IR N E < BOXLEEEES NS, @WK OERZ, KILERBEOREREDEE (M MKk
DEE) ILH B EARINICERHENTOED, FERFFICKEZRERTHPREET 2 FHEWMEENTVS, —J7, B
FONILDHRKIRE) « FRHEFEIZKIADRBICE B> T2 T 5 2 MM ENTE D BENTRHERICOWNTY
FRRICZEIL S B EEX B5NE. AWIRETIE, REICE B RENTRINRHEOZL 2 /IWICH S M 5 T L2HN E
LT, HELOREBIRNORZL 5 2 iz ttg e LT, W)l & EXUREE O BB & #k R o diikk 2 J2hi L
Too FERTE, MFHEHONA RO 75T QR IR OB, ERERINRICOWTRE TS TETH %,

F—U— B RN, EEL, R, o, ERARH, Bk
Keywords: rainfall-runoff, Mt. Ontake, erosion, hydrograph separation, direct runoff, recharge rate

1/1



Japan Geoscience U]_Jion Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

AHW?24-P05 S ay Ry gV R—)b FFR9:5 5 25 H 18:15-19:30

%lﬂiﬁlllzﬁﬁm%b‘%ﬂﬂ@k@f\U v L ANAKRIC B 3 5 W5
Helium isotopes in groundwaters from the middle and lower reaches of the Tone River

Japan.

AR Bl s R IR ] R RRAS B T ke R
MORIKAWA, Noritoshi'* ; YASUHARA, Masayd ; NAKAMA, Atsuko! ; INAMURA, Akihiko ! ;
TAKAHASHI, Masaaki

L FESERAA SIS TEWTE - LSRR
LGeological Survey of Japan, AIST

RHSCEERIC I, SR e A 4 Vi (Cl1) I &> TREOT SN2 M RKD, FICHKIIERE B TR T
TOFMYI RO, BB IR OAHET D S AT TORRES[HiREK, 5 EREBOFEER (B EE
) HEEICRESN TV,

ZD5 L, BHEEEHIUROWDD 205w | IRSER N O7KIEH (EES-Hif LR ERE Y E ; 3R E 200- 430 mEE) ¥
K OBEBIEE IO KD S 8T IS U T ORI O KA BRI BT, SR FKIEANY T L (*He) 1B
MEWERICH D, ‘HelBE & ClIm IBEICKWIEOMHBEN RSN TV, ‘He-CH IBEDHEIB KUY 7 LFENALL
(CHel'He) OFEL D, T 2 HiKD & ClI— AR F/KOEIFICIZBEEMNH O | Wit O R /KD RN K /7 H O 7K
FPIGEGEDMEE T B T EDRBE N GRIINED . 20148, F7z, &HF/INFH (2014 TlE. D 2D E *HelfHe -
IHe B ORI & U CREB IR SO KM T S BEAATIS T T OHUS O FIHR) TV O 2 ek & 3 5 afREM: & 2581
ﬁ_o

—f. &9 —DOERER MK T H 2 R RSO FKIZ DWW TAY 7 LR - FfifAlk e ClI-
OB ZERIzE T3, 20082 EmMMA RSN GRINED., 2014b. FKIRSFAM « BCFE « JUHEISARFIARNT, T
AT« R TR O IR *He DB RSN, KENCHATClIm BEDNEL RS & & EICFOMEmMNE
FZrroTW5b, BEBEERIE IZFRHIRARL BAZ 0D, COHMEEHEREIEOM F/KICELLTWS, T
NE IR, FIHRO X ST FRICALIE 9 2 TIRIRAEEES T AT, TR EER IR T 5 30 O s oD & Cl- 2R
TKIFWINE *He DEBFIZASNT . KECFEEISTWVA, HEWVIEHTHIC Y F 7 LEED 3He DA H 5N
DB THoTz,

AT, PRI O Cl- EEH Rk He « Cl OJEZIZ U & T 2 FKS AT L7 & SICFECE S
K95 EREMIC, TS oI OkEE UTRHRRIIH FRIEIC & REZ LT MR 2 e %,

SIHCHE - &F)FH» (20148 HAHBREERZE G 20140 K2 AHW25-12, 2% 113 A (2014 20144FF HAKSCRH
#23 20142 AR R R E S £, 107-108.

F—T— R AUT L HRK, AR, BISCEEY, (LY A >, AT A

Keywords: Helium, Groundwater, Tone River, Kanto Plain, Chloride lon, Noble Gas
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Wi > C_ER9 B ERERRIARD ATk _
Visualization of the deep-seated fluid ascending along the fault

Ay BT T R RIS Y R e 2
NISHIYAMA, Nariaki'* ; TANAKA, Kazuhiro! ; SUZUKI, Koichi?

VILFIRAER ARG T2ARTFERE, 2 58 RBITFE

Lyamaguchi University?Central Research Institute of Electric Power Industry

1LIFCsIC

AR —IRICEIRIRE THAZBZL T W E L, KIGMEICEH (EERMFR AU, 2012) HFHE, 5L
FTCTLEALTLBTENEADNS. CTOT DRI T/KRIBICKEREE 5 A 5LEZIE5N5.

(TR EE S B BARR R T EBIC DM T T OREESOHUIC BT, HUEEDHT OSSR B A T THEIROELBFHIADIR
ADMERIENTWS (B E - B, 2009) CNSIEHREHMNEEALTRD, [IHOROEEZRTHRE N TV SRk
WA=V VTS HBEL TV AEFDHTHS. TOXIEHEETAITR—Y V TiREZ U NIHET S &N
TEY, MEBE TR ZOMFELIERTEROVAREEDND S, Fiz, TN THEBHRANEDOL S ICHL, FHEL T
ZMETNHTH 5.

Z T T, AW TR BN TEMBEAE (CSAMT i © Controlled Source Audio-frequency Magneto-Telluric
method Z V>, HIRICHEHEL TV AEERIAD i O bzl A 7z,

2. AEMIBOBE

TRt DR S I T AR DTARSRIN S L UG BV A B R A TRERED 0 LTV 5. 2N TLEEE IRl O HE
BEH RS 2> TE D, TOEEBERENFESOMENSRAT200mTH S EEZLNTVS (ITFIED, 1991)
A=V TS AT 2FADBHEFTIE R T 3 7 iid D, NE-SWIERNCHEE TN T\ 5 ik — gl ()11
M, 2008)ICifi> THfad %.

A=V V&K K=V TIANC K B 3 7 iDME/KOBESXLEE I ZNZN 211 mS/m 426 mS/m 1,310 mS/nvz
AU, —fEa RKICHANRIEFICEWETH S, /KEIE NaClilE L < 1d NaHCO3M &R L, WEEEBICEBb 535
HRETHS.

ERHTK | EE OKOBLRILEE X 5.80~22.8mS/IMTH > 7=, EEH F/KOKEIZIF E A ED CaSOL L ERT
W, WO /a9 2 kg Fkix Na+& Cl-OE A& 0wl & it U T, OvEm o EmzRe. 7z, #irK
R DOREFERD S R R 7K F5 100 S Wi 2 85 9) 0 JLFE 5 OF) N ERBI L TWa T DAL IR Tz,

EERFAEIE © [X-1B IS X-1A FHOBTEAR X-X* OAEGIWm XK 7Z 7R3, N THIE L7285 B K UHERYI OBk « 1
KRS R TRl & ERlfEZ g % &, KHPo HLIE 1,0000 m Y FOEHIRFHETH O, HEEOM iz e 5
ZtebeEBZSN%. F£1L11E100Q mELF, L2130 Q mU FOKES R TH S, DX S KGRI IS T
FADEA LTV A[REENEZ 5N 5.

4.8

FeRG i TS TR D09 5 L1 I, S TEiRE OW/KM RSN T D, h Ol — ik E» g
ZEHEHMENTVS., DT S, EIHYHE LL WIS > T ERSAEHFAKE LS X80 EEZ 5N, K
FedREAR L2 W Ot H 7z b, NaCIRIO®RBEH F/KD DML TWA T s, BERWIC EF U T X ENRIE
DHERITICIEB L TWB EEZ BN, Thabb, MifctEkE2MH LT R U TEERHRA (LD (3HERh
W9 ikEH FKNES S 20, ZOMENIEAEZH O 5 I \RN 5 R EH FKRICHTIEN TS (L2). 1§
ffe — AR T fE 72 K5 Y) B R D LRI &, K-1B L RIFRDEMZ/RT. TDT M5, R—1 Y TEKDHEEREI NS
FHCBR S, ikt FTiBEICh> ThE L & E L5km DI ERBIRIANDFIET 5 ¢ EZ 2 56N5.

DX ITHWEEN DT DIEFCBNT, Z—V 2 7H 5 DORARDEHMHERE NIGE, ZOM N TIIEEX
EDWELRICI S TZIEN D ZF o T L TS AfRE ZE R L Tl 3 2 0 E A D 5.

F—T— R AR, CSAMT i, - e
Keywords: Deep-seated fluid, CSAMT method, Tokusa-Jifuku fault
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Secular change of stable carbon isotopic ratio in groundwater samples during their storac

in laboratory

ke s P L m R R ek 3 R Rk 2
TAKAHASHI, Hiroshi'* ; HANDA, Hiroko! ; MINAMI, Masayo? ; ARAMAKI, Takafumi? ; NAKAMURA, Toshio?

L PESERONRE ST MIEERARR O 22—, 2 BRI IER B > & —, 3 BN BRI
!Geological Survey of Japan, AlISTCenter for Chronological Research, Nagoya UniversiNational Institute for Environ-
mental Studies

N IKFEOTATF ISR ZDIRREFNIRIZ, 117 L TV B IRER 7 ORJFELHEZET 5 7-DICEEZ L —Y—T
Ho, EYREEDE AN A N NI B DIV ENS T ENZL.

IKGREL DR 5081 £ TOMHRIC, IREFNMALENZETZ DB D, ZOFEKEE LT, KK CO, D3,
VIiGE), IREBYEIYI OISR ENE Z NS, A TIE, WL OO KGNS DOWT, FEHRED 5 OFE
HEUC X % 613C, MCEOZbEIEL, EORBEOZELHIIET 20, ZOFEREIMMT DOV TR L.

MEEHORK & UT, £EK (RICE-W0D, HRE, RMBIEE L &m0k (RICE-W0J), HiRENE L, KIE
TEEMEWRFK (RICE-W04), MR, REBIEEE & IV Ik (MERERE & {EC 55 DHRIKE, RICE-W05 WO06),
AN SR U727k (RICE-WO07, W08 Z Wz, [ANALLDZL DTN T2 D, RERA wol Tl
860 H, WO03?WO06T 560H, W07 & W08 C480HETTH%.

FKEMK (W0D), ERBBIEIEDIRR/KGEE (W03) L3 (W07, W08 Tlid, 6'3C DZLWDiah o Tehy, REERE
DARNERRKGE (W04 Hi R/KEDEE (W05, W0e T, AEViEEiomE L Bbns sB3C O TAR SNz, KFc Wos
TOEEHNKRED S T, AREHRIR O §13C DR AZE{bIE W01 T-0.2%, W03 T-0.3%, W04 T-1.1%0, WO5 T-5.4%o,
W06 C-1.2%0, WO7 T-0.2%0, W08 T-0.2%T&H3. W07 & WOBIZDWTIE, ldh Sl L 7zidklD=8, 4WnG
FIOWEBENITNEEZEND T END, EEIET 120 CEENKEDZL T ZA[EEMEDH 2 HY, FEDKEEI D
M, ENSTHRUZEHEIEFE UL BWVEMERF SN2 DEH 25 EHRE N,

AEHAE TR OEYIEE I Z B TIc, WFHNCEZININT 52 2 EDNERTHSH, HiRK « RIRK « HKE 2R
T BE, AREREUHSAVER & NIRRT RV, BRSNS EbNET EMFLEALETHS. ZC
T, BYEHOMREBEEICOWVT, EVEEIORENRE KE W E-BDNS W05 ZH W THETZTT- 2.

WOS IIE/KERNT BT eh 5, g, EomiEEREEZR->EFHKkEINTWBE EEZENS. FT T, EWVG
FOMHID Tz IR KT 5 T L ORI ZRET Uz, slRDRICN Y R AXR—=ZZMIES RO TERIL 28 D, N\
RAR=ADFENTzE D (EZENA T INTKERARZE ), ZE DNy FAXR—ZANH5ED, NaOHZIRIMLzE
D7z g Uiz, 150 HROAEEIAR O 613C D& kX, Ny RAR=ZA%E#HS LIzE DT-3%0, v KRAXR—2%ZMHA
L7 DT-3.2%0, 22Dy RAR—ZANH % EDT-8.4%, NaOHZHRMLTzEDT-0.2% Cdh->7-. NaOHEAMNE
BahEBbLNEH, HRKD XS mEiEEEREIC NaOHZRING % &, KEOKBILYIOIBRN TS EEZ5NS
728, HBEEORWIREHCR L TR EBbNS.

R IRE T ARMOMEIC K 5T, FNKLEDOZEED E DRREE S OMMT DV THG L. BesOME SN EN
KD Z LT 2 BRZHERT 572010, RN SHELL 72 W07, WOSZEHWT, HF X, PANEIE, PPRIlEOARIC
STHLUTHGEEEITo 2. TOFE, §83C ORRZLIIARE L Eh>78 DD, “CEEODZLITARIROMEIMKIZL T
RN RSN, HT AR E PANIERZ T/NE L, PPEIERIETRTWVIER ko7, PPRER /KGR
DFEWTIE—INTHWSNE D, REFRNAADTTHOREASRE LT RaETH S T EhRI N

AWFEE, ISPSEHITE T7KERLOD B MR 2R ORI A g & il FEOMET - RICE-W 71y = 7 ~ (26340017 )
DR EZ T D TT.
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