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FARIRPESR T ORK ORI TZRIRE & Sr+ PhlA/Ai AL DRF2E 25
Chemical compositions and Sr-Pb isotope ratios of precipitation of Saijo city in Ehime

prefecture

R 1 Bl PR T R i R 3 T SR 4 rpl 22
YOKOO, Yoriko'* ; KAMEYAMA, Takuya1 SHIN, KicheoP ; KATO, Shot& ; TOKUMASU, Minoru* ;
NAKANO, Takanor?

VFEARABE T2AE, 2 AR T HBREREG ARSI, 3 RORAR AR E AR ARIZERE, 4 PageriZErE BREG AT
IFaculty of Science and Engineering, Doshisha UniverdRgsearch Institute for Humanity and Natutiéanazawa University,
4Saijo City

VU E B g OGSk L2 49 2 BB IRPESETHIC BT, 20084EM 5 20124EF TO 54ERNICH 2D, @EORL S 21
(P2 o A 20 m stk - A% 1280 m THRIRR/KZEREL L, METREE B KU Sr & PbOZEFRMIALL
EHIE U, AL TRKE 02um XY TS5 0T 4 )V Z—TAEL, Sr& PobDZERNALIZ R & HERER I 52T IC
REIN TV 2 HEICRB S0 fREE ICP < )LF O L 7 X isE ©, MEcEEE (Al, Si, Mn, Fe Zn, Li, Ti,
V, Cr, Co, Ni, Cu, Ga Geg As, Rb, Sr, Zr, Mo, Cd, Sn Sh Cs Ba, W, Ph U) XFEEHAFH T AEICRE
ENTWVB ICPEESHEFTHNE L.

At EoREt ORIk TIE, Al, Mn, Fe Zn,V, Cu, Ga, As, Rb, Sr, Mo, Cd, Sb, Cs, Ba, PHEE N 5 EFICH
FTEMo Tz, TNEDEEEF, FICESWEDOBSHEICHIG U EEZE(EAASNS. £ Srk Rbig, wdiffitho
FUDERICNLE S 2 THIRANC BN TE, L RICHT CRENE K 2 FHZLNR SNz, BELtEDREKD SrlFEINIA
e BEZICE L, SrOEE L ANAD EOIERP O ATAIYI AR L TW0E WS EZX BT 5.

IO LRI IE T % TR OREK TIEBGEAE D K 5 R REHZ{LAA 5 NY, Fe Ti, Cr, Ge Zr, Snk/
D 21 EEOWEE I, FRZE U Tt X O & @oE DA SNz, TR ORKOMETCREER, LI X
T Ni, U, Pb, Cs, Sr, Li, Rb, V, Sb, Al, Mn, C&' 1.3~ 3.01%, Ga, As, W, Cd, Zn, Ba, Si, M&k 3.7~ 6.5%, Culd 17145
hole. ZHICEEEICZ2DIE, FHIBICKZ 7 I 7 KEENDS DMBEGRMEDRAIL KD EEZSNZD, itk
TREERRTTRICIE, WANE EENOFEE THRAET 2 NAHRR D OFENKENT 2 R/BT 5. Eto
&K D POFEINIALLIZ HARDEREENCLITE D, TOXIBEZEFE LR,

F—U— R Bk, METTR, SrlRINALL, PhIAIGIALL
Keywords: precipitation, trace element, Sr isotope, Pb isotope
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EIRIRPEIETT ORE/KODIKR « BESR[FRINRLEDRFZE R A H) o .
Spatiotemporal variations in isotopes of oxygen and hydrogen of precipitation at Saijo

city in Ehime prefecture

e JEF s KR T L AR R 2 ol 3
ITO, Syuhei* ; YOKOO, Yoriko' ; NAKANO, Takanor? ; TOKUMASU, Minoru®

VREEAER AR ARG T2k, 2 ¥a G HEREREE AT, 3 PUeri AT BRE
!Graduate School of Science and Engineering, Doshisha UnivéiRiggearch Institute for Humanity and Natut8aijo City

Bk DIKZEFINALL (6D) LEEEMNMIALL (61%0) E REUKTEEROIANER & 55Tz, ERETIEBER EIC K->
T 6D, 6O HDOEERINZALRILIZA L, £2Z2N 5 E4AGER (KURSBKERE) ORI TOAEGBGHEIHREI N
TW5, WA — )V TCORGKIBEROREERI SN T B 1201id. Tk % s TREK O M RN A L OB 22 RTI- R A
ARA[RTH B D, KGR GRS 2 C DLW L8 H > THIZRFEIMNIZ L A LRV,

TRIEIC U 2 BEREAR O FAERRIAIC M T, MER O AHELHIZ 69 % ZiRIRIESEHIC BV T, 6 #isiTHRBIREK
ZHRELL 6D, 6O EZIE Uiz, ZDREH, £ 100kn? OFIPHTE ., BKIAENALLEDNNIETH S T EMNHEN TR
Too TORETEMNEZ. WAL L TEORFERFEED IO ADIEN, ENEBRENSIKE LTHIEICTE K45 70
Y RAEEG LT SAEENEDNH B, TNESD/MEIHLMNCT 272, ARIRKOMEN AL DREZL 2 S m DR ix %
HhpSCrEgR U 7z,

% HOEKOMFENIALEOME X X, SHiie ® 8HIET - EL T\ 5, —J7. F/AKEAEFE (dff) (&, HAOMihE
DRFKER UHRIC, 42 (11A~2A) 1d&E< (20~30%0). BZFRIKL (3~10%0), WEFEELME Lizh ., Bttt G
& 1280m) (it HEART d A E <. & ITEDSRITHF T 3~10%0lE & i, WJ11I7KD d il E Bkt R BB
(i T <L KO REEMENEAET B TReE 232859 %0 st LRSS, & - & B E MRV TRAT (20m)
DREKITEERT, ikt EF (4 H~5H) ORKiEEW d & Fic, 6180 flid 3 %ofiEE. 6D fiid 20 %ofE KL, T
NITH LT, ELSHFITHIF TIE. sBOMEDIK RiE 1 %FEEE, 6D X 10% LA R E/NE < ZFBEiC X BB REND
RHEND, HEFEUIKELGDEES LEEEIKE, dEDPEVREKDIET S, Likh-> T, BEHLOFEORORHEIZ.
R 5788 U Tk DR BN E Z 5N, S ORKEDBE N EERAEITFEDONT . & 5K MG
TH3, —Ji. ZFEOHBFOMKIE, HEOdME, @D« B0 EER L. EHEWIHEITE T 2@ COFHAFRICK
BUEEMEDEZ 5ND,

F—T— F: Bk, BeRRINALL, KR RINALL
Keywords: precipitation, oxygen isotope ratio, hydrogen isotope ratio
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A 1T T L-ERENTA 2 O TeREE - BIICHROR 9 % K 77 1 V)L O E
Estimating source of atmospheric aerosols by Sr and Pb isotopes in Noto peninsula, Jape

IR REAR b KAR B8 25 B S8 3 Py 22808
KATO, Shotd* ; MATSUKI, Atsush? ; SHIN, Ki-cheof ; NAKANO, Takanor?

VIR ERERE EAREARIZERE 2 iR BRHANIER B ST 1 > 2 —, 3 R AR HREIEN - AR Lirse
Bt KRy HUERERIE A 2T

!Graduate School of Natural Science & Technology Kanazawa Univet#iistitute of Nature and Environmental Technology
Kanazawa Universityy The Research Institute for Humanity and Nature

—RANIC O HARIC I B3 AL O RKE . KRS OREEEIC X0 KEED 5 O REEHXIC X 5 080
HHNCHIE S L EZ N TER, LA L, IFE. HEFICBOTHHKRNEY PM,y s EBENRE S NS HEHBEZ T
%o TOUIEEBELY Y IVORICONTIE, EFTE—EDXUERIED T TKRED DIHRZESIDTRA T % 1l HE
PEDMERE NS —77. IEFEEHIE L TOAER EENOKLEFEEOFGICOWTEIMETE T, RiZHEmORM
MERINTWV5S,

SO O St PoRINIfALLIE, ZDERENRZ EIC k> TEILT B2, KT 7 1YV IVoLE#EEIc BRI X
NTW3, AT, FEFRKIC X D R Sr PhORINAAOEEZEFIF LT, 201446 H 26 H~7 H 30H
ICHEBR ISR LT R 7 VIV DREIEHEE #2175 Tz

KEL7 0V I)VOFEUE, AR B O MEIHIcAE T % BIRK R BIN A —/3—Y 4 (NOTOGRO: NOTO
Ground-based Research Observatdley 37.450%, H#% 137.461%) Tiro Tz, KRT7 1YV ILVOFEUL, EYORE FIc#E
& LINARY 2 —LT7 Y > 75— (AH-600F, SHIBATA) Zffi ] Lifis 700L/min TiTo 7z, A 2737 Z—7% WV THE
& 2.5um L EOMAKRL 7 DFH % 12.6x 16.6cmDFHET ¢ )V 2 — FICHFEL, LM LI Uiz, 3> P IVid %
DT 4 )V Z—IC 5UliEETATR % 10cchn Z . 12 RIS S BBk & . 7R D ZhyiE-1ERE-7 v (WKEB THfRE B ze 0
LITH T Tz, Sr-PblEINIALHIIEIC I —HING R~ )LF 3 L 7 Z ICP-MS (NEPTUNE, Thermo Scientifide fdi il L 7=

PSRRI THZ T e b, BB TTATEYIE (SYNERETATRICTAME L 726 ) 133 O SrFENALLD 0.70918IC
ENMEZ & STz — 75T HATEYIE O SrRINHALIZTIREETEE X D &<, FHS. 7H 16 HOY > )T DNT
R B EDEDN o 7o (BTSrFOSr=0.712779, EATIIEE DA S HIEDEEOH#IATED D SrlFfifkLOR
BRI TWVWBEEZLNDS, Bx o ECTOMRM, RHATIEZEEED PMys MEHIENTED, COFBEZOY
IVOERFNCEIL T, BEFOHEFHHIEICIB WO TE KEN SIEREZ SBXINEE SN TVE T L 2B T 5550 L
To Tz,

F—T— R Sr-Polrfifk, bz, BEETLH, HFICHB T 2R
Keywords: Sr-Pb isotopes, Sakurajima volcanic eruption, Transboundry air pollution, Air pollution in summer
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[F A& LEIITE %2 O Te RRAV N KIS 3513 5 it s B RE D HEE

Estimation of sulfur dynamlcs in a small forest catchment by isotopic ratio analysis

e I IS w2 R R L L R 2 R A R R e iz !
SAITO, Tatsuyoer“ YAMASHITA, Naoyukll INOMATA, YayOI1 : UCHIYAMA, Shigeki? ; NAKATA, Makoto? ;
OHIZUMI, Tsuyoshi ; SASE, Hiroyukt

L7 O7 REIGHRWIE Y > 52—, 2 Bk R BRI AR 29T, 3 B RS2 A
! Asia Center for Air Pollution ResearchEnvironmental Science Research Niig&faculty of Agriculture, Niigata University

AW TR, BRMERRRICE 2 KKILE RO OBIRE, il 2 X THSOMY) 2N U7 IGEGERE, 2 ORI A —
WZEHGMCT AT EZBNE LU, WEFENARLDOZENC DWW TIHEZTT o T2,

FHEEFFEHET AN O 40 442 A5 N THKIC 3.84hadd/ME/KIKZZRE L. 20124F 8 ﬁ X OB R T T2, FSISHS
. MRNRE, B, SEfUKR O HEAR & U, BREENIALL (C1SP2S) Db, pH, BXRUZEHR, FE A4 VRS,
REMCIREDIEZIT> T2o MEFRMALLIE T —ET ¢ v ¥ v —HHE RS HTE (NCSZSOO Conflo 1, Delta-Plusy i
WTHlE U, fE%EY)E & LT Canyon Diablo Troilite® FHWTHEH L2 6§ 34S (%) & L TR,

BIC 20124F 8 A5 20134 8 HEX TD § 1S DIFEMZAE) 27”9, MYV TIEFHIRDMEIC X 5 iET 580
Heldld, EENLAFIIHMITI TS #SHLEAT S LV HiERHALHPMHRETE %, —/7. RFUKTIZERZE
LT 9%MIBTLZEL T Wz, TDTENS, MILROD § 34SICH SN B EMEINE. BIARKIND 5V HERES R L
DIEFEZHE T, 9%@;&&“@&55@7‘:@%\ TRNFGELTVWBEEDEEZSND, e, THAKRD § 34Si3. #hf
FRIEEERE 20cmD KT, IFIFEFUKISGEWEE 5> TV, BHE B S OHGRON 552 EET 20 ENH D, §
S DEF DK L;titgﬁﬁl\@m%@‘ﬁki CTWABAREM D mVWEEZ BN 5,

AWIZIE T T KEEHIBRZBHTZE % k7 —7% (Asia Pacific Network on Global change Research, APN: ARCP2013-
13CMY-Sase DYIRICK D HEME LTz, Fiz, FAEHORE - FIFICBI U, FrifliRCEREER, RGBS oyl
BT, LR O SRV W, T IE#WELET,

F—U— R s FEAARLL, K, PEUK, K
Keywords: sulphur isotopic ratio, rainfall, stream water, soil water
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b T BT D ZE SRS NI ORI Sl 9 50 B3 il :
Effects of nitrogen-saturated forests on downstream water quality in Fukuoka City

MRl B — 1 WA IERT U Be —EB 2 HUK TR KB !
SHINOZUKA, Kenichi'* ; CHIWA, Masaak! ; TAYASU, Ichiro? ; YOSHIMIZU, Chikagé ; KUME, Atsushi

PIUMNREAIEEB= AR, 2 8 BT U BRER A 22
! Department of Agro-environmental Sciences, Faculty of Agriculture, Kyushu UnivetRiggearch Institute for Humanity and
Nature

Nitrogen is often limiting nutrient for plant growth and is mainly supplied from atmosphere. Forests can act as a filter for
atmospherically deposited nitrogen and maintain background concentration levels of nitrogen in streams. However, recent in
creases in atmospheric nitrogen deposition have resulted in a shift from net-nitrogen retention to high levels of net-nitrogen los
from forested, resulting in high nitrogen concentration stream water.

In the Tatara River Basin, Fukuoka City, nitrogen retention capacity of upland forests has decreased and nitrate concentratiol
in downstream water have been increasing (Chiwa et al., 2012). This study analyzedsN®, NO;~-§180 in addition to
NO3~ concentrations in stream water in the Tatara River Basin to assess the impact of nitrogen saturation forest on downstrea
water quality.

In northern part of the basin, NO concentrations of upstream were lower than downstream. In contrast, in southern part of
the basin, N@~ concentrations in upstream were lower than downstream, ™NE°N in upstream was significantly lower than
downstream in both northern and southern parts of the basin. In contrast, little differencg off D was observed between
upstream and downstream in both parts. It has been known that the valtiNo&ind 530 ratio due to human wastewater is
10 to 20%0 and -5 to 7o, respectively (Kendall and others, 1995). Therefore, the different trends inm M@ncentrations from
upstream to downstream between two parts could be caused by different amounts of human sewage to the downstream betwe
two parts.

F—T— F: R8I0, W) KE, 2R, ]
Keywords: nitrogen saturation, stream water quality, nitrogen isotope, land use
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VL O @ LR N K S D52
Effect of atmospheric deposition to alpine ecosystem in Mt. Tateyama

B R AR Y Ay 2282 : SHIN KicheoP ; 1531 55— 3 : B Hfst 4 ; Ak 395 °
UEHARA, Yosh|tosh}* : KUME, Atsushit ; NAKANO, Takanor? ; SHIN, Kicheof ; WATANABE, Koichi?® ;
NAKAJIMA, Haruki* : HONOKI, Hideharb’i

VIR RAER, 2 S HUBRERE AR ST, 3 BN, ¢ SR EMOKEERR SRl > 2 —, 5 w1l A Y aE
IFaculty of Agriculture, Kyushu University’Research Institute for Humanity and Natuf@oyama Prefectural University,
4Toyama Prefectural Agricultural, Forestry and Fisheries Research C&Fagama Science Museum

AT, B SMHBEEINE ) Z— L HREDRILEYIC X > TER S NG T ERZWVH, ZTOBAKGKIEICKS
MEMAEORBIHF 0 EBINTOHEN. LML, HEADXSICEVA—VDOFERZY, 2N - Z2FHaigic B0
T, WEPHAR D S DA EET 2D 5. T, FEEOMENEREINTEEE NS DS AKX
AN USRS, LA, RS MCOREE, R EOMERE, HEEEO ) DEYIORER OIS K ETY
By H5Z T3, O kiF, EfhSImHMHGE NS BMOFERUNDLFTTIE, Kah S OYIES D REl
ﬁ%mk%&mé%&ﬁbfw%za%?%bfwé I, BT ORI B 3 B E R AR IR RN - 47
HEICES N, ZTNEOFMEETTS T Lick>T, SIERRICEI 2YERROFELR R TEILEZIO5NS.

HARDRE N2 IEEK T H 2 B L E N N E O« A (g 2839m) 1BV T, /N1 Y e OYE Ehnez
B UTRER, NA < IEBHEER IS U 7o 22080 @m%%%ﬂbfwt —J, ZROHIV I LAE Y (KT)
RITRITLAT Y (Mg2t) DEEEERmAD STARL T\ e, NA YN D 87SrFOSrid, K&k DMk o
HEIEFFITEWER > Te. WAV DL, U Z—0 87SrOSrid, HFKREETHAIEREDMHE I3 RED, Hib
DEISGENE D &R 5Tz, D& LY OB X2 KR&E Db - 7z

KiT, YHLIOREERNC AL T 2 XM T ED K S ITYBEMEERNZ(L T 20 N5 T8I, FELOFO AT (e
977m), 7D T Fkk (1200, PRREX FHOA AT S E VK (1930m THNWOBIING G, E &, VU x—, tgEh
@W&@&%Mibk.%@%%,xﬁaiiVEEywﬁ'ﬁ'07 O D 87SrAoSrid, Wand K&its
DIEISIED 5 T2h, T FOEDMRNROMEIX, BRPIOEEIZIEF Rz, A4 7a b TI7 40— X20MERE,
W NOMHIC BT EIEFR R & O EAERH DR é”fa 7?2‘/7@/%’(61?311//‘754%/ (cat), 7IH#T
EKED KT BEIEDSTARL Tz, Fiz, EO/MICBOTE, HEPO STSrASSHEId I OEICIT L x> Tz,

CNEDORERIE, TIITROWITNOHEMIIT TE KRG DDA & VAHEDYETERO T AR R L TED, HEDOME
BIEFIhEWT &, &z, EHDEELRRA A HETFICE > TH Y, MWRICIHG SNz cat ix EodestiifaE, v
R —Ir B OHRIBIORET = IV EER U ZNDEDO SHBRINENZ & T, HRLTHIHIN TV EARB I N,

F—U—F: 8D, (L, A a2 F Yy LR, R ERARRE, BRMOKSC, P EEER
Keywords: AS|an dust, Alpine, Sr isotope, plant ecophysiology, Forest hydrology, material cycle
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T IHERT O] 1K DIKE Ry & Z8E [RNIAREE D 73 AT _
Distribution of chemical and isotopic components in the stream water of Otsuchi town,
northeastern Japan

SHIN Kicheol* ; HEf 2220 1 - 7 23— 2 i 35— 3
SHIN, Kicheol* ; NAKANO, Takanort ; MORI, Seiich? ; IKEDA, Koichi?

LR G HIBREREG A ET, 2 IR R, 3 B
'Research Institute for Humanity and Natut&jfu Keizai University,University of Tsukuba

AT RRENTIE 20114F 3 A 1 HOBE KENIC X 0 EIRN A giE 22 Tz, T ONTIZAMEEICHE L, KRR8I /NG,
BRI O =3DRA L TS, PR FEICIE REATKDEE T, ENECHARE, T, Y &b £ 0k
HICFHENTE Tz, ITOEBEICHF T, O FKOEREFIHANARFE N TV S, HITT/KOBWEELHRINCEE T %
ARSI 2 128, =IO FH I K OARBOR 200 BN TERK L, ZN 5 ORI & Z2E RNk L 7% 9 Hr
Ul ZNEDNTEA ARC-GISY 7 M7 = 7 Z W TR LTz,

IKDIKE L B DOLERNAALLIE HARDW) /KIS RS NS~ EmZ R U, WD S OFEE - @8 & c)ibd
ZhS, E/KSEENE (dE) b > THEINL TWwa, 2o g, I TIEES H 2 WIZEKOEAFIC X
LZHEENRKEOCAEENEZRET S, 7T RUTLRRVE, X732V LOBEE L EN S s mh - THIHD
LCHD, MR TOFGH/KESEE L BEEL T3 T ERRBT %,

AHIEICIE, AFACOIERE 3 X O H B OB HER S FEAV IR 1| « 8O _EREIC 2T %, ZOfth kX
VagkoMNmay Ly 7 ATHKEINED, EFRTIRERAOEESRE S, NRETIEF v — M EET S, Ak
0> F 7 LOZERNMAKLL CG7SrF0Sh 1ZHIE & B ENH 0 fERA#E TIK< (0.705-0.708, F v — FDVEET
B~ N TEYy (0.709-0.712, HUERIL2ZMI A DMELT WS Sr & CadDElE (Sr/Ca A EREHU W) 1 TR,
INEDOT ki Cak SIMTICHIBOELDOLEEILICHKT 2 EERLTWVWS, LALBITERZZLH, £LOE
FEOBEEIIHE L B0 —8E RV Lid, JELERETOED R EDMOBERNKE N LR RE LTV,

b BRI I BIERNZ R e SREEZ - TV B A, AU OM/KIC & & 220 2mgL-1 L EOH S D RIS 7346 L
TED, IR X ZAEEEDE V. VoIS 0N R LR EIRIBFEETEOAY, B TR, ABEEIC
X B ATREMEIAR O, AR E FFROFEEN R . LM & 85 5 /KE R RS, TDT ERBKER Y TOERICEN
TR HEA D FEFRREOW | TIER T B T EMNEFE LWV T ERRLTWS, IO RO RKIE, KB /NG,
WILO=FISICEAI T E 12D, SEOFIIKOKE R v T3 OA[FEME L BE L TW5, & <IC SrRMALIZ =D
HRKOFANCHNTH O A FkOBEHRORBW R L—— LTHIHTE %,

F—T— R RBEHT, ) TK, #RK, (E2ERHR, Z0E RINIA L

Keywords: Otsuchi town, groundwater, chemical compositions, stable isotopic ratios, Sr isotope
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23R - RLGEFNARLED B AT BT DK OTHEE A A > DL
The origin of nitrate in river water in Tohoku region based on the nitrogen and oxygen

stable isotope ratios

Hi7K T-5% 1 ; SHIN Kicheol ; FREF S2H0 1 ; B 71 bk 2880 1 ke 5204 2 5 SEFH &3

PR S %ﬁ PR3 Btﬁ —Ap !

YOSHIMIZU Chikagé* ; SHIN, Kicheol ; NAKANO, Takanori ; OKUDA, Noboru' ; KATO, Yoshikazu ;
KOHMATSU, Yukihiro? ; KURITA, Yutaka® ; TOGASHI, Hiroyuki® ; AMANO, Yosuke’ ; TAYASU, Ichiro!

! R HIEREREE A ST, 2 BUERS A B ANT S > & —, 3 BUEOKERTSERT
IRIHN, 2CER, Kyoto Univ.*FRA

ZRIIEVEEOFHIRR T L0 R0TWEITLETH D, KEBHHROFEHRKO—DEINTWVE. ZTDd, kNS
EEPEEITEHOWNR E > TERED, ThDDORDIIBEEN CIFFFICIE RS 1260, EEOEFH O SR
PEEOEFEZFHMET 2 2 L IZREHETH S T 2. —7, ERZERNMKE, ZoEYoRIFICEET 3Rz D
IS, HUDIARDEERMEE, ik, HEL Vo AEYEREOYIEEE KT 3 Lh 5, EHRFERHSOMCT S E
THEEREGZ 2 %.

TKILEE & N T2 AT SO AR O R 2 RN LE DRI Rl 2 5D T &0, i & OEZRRZEFEIC K b RIC
RS B EROLERNMAKLLD ERT BT &b, i, ERNATFIEZ Wz ER1EROBREZENE H S isd
TW5. ZTTTAMIETIE, AT« BHIEO 3721 TH)IKD S5 5 NT-HEE A 4 > D%EHE - IR T RINALLIEHR
ZHAWT, FIKOEZFLEFELREICOWTER 21T 2.

HEE A A v OEZLERNAELL O 2R 2 &, iR cE L, TR WERICh -7z, 2D ki, N5
WEEOEK L & QICERFANARLED FRT S L0 BERAIE FE L. FRUCUBRETE S0 ENRLE DS 5 iz
MmN, TOLEHRIIZEESGHH D, TIhEHEHEINZKD, FJIIKANDFEDKEETHREE N,

B A A > OEERZGERNMRLLIE, RS EERED I LI TEWEN R 5N, 5 Ol To T EinsE R AR
KEBETY) (%) HKRTHE T ehRmE Nz, £le—MoEMTIE, BE - 2L SICHEMAENE L, HEH
ToTWBT EhRBEI N,
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mﬂ%ﬂ)lbk@ﬁﬂﬂl: X Fpkor, MEseER, Srlahisbb o) fh

Geochemical maps of river waters in Toyama Prefecture: major and trace element distri
butions and Sr isotope signatures

a1 5w 1 K R 3 iy SR R B R ¢
HORIKAWA, Keiji 1* ; MIZUHATA, Nag|ko3 : NAKANO, Takanor? : SHIN, Kicheof ; ZHANG, Jing'

DE ORI T AARISEAR (BE27), 2 Re B HIEREREE 205, 3 BB T2 8E
!Graduate school of Science and Engineering for Research, Univ. of Toy&eagarch Institute for Humanity and Nature,
3Graduate school of Science and Engineering for Education, Univ. of Toyama

Toyama is located central Japan, and abundant in water resources. To understand river and groundwater quality, water c
culation patterns recharged from high-altitude areas, and anthropogenic nitrogen fertilization, major ion chemistry, oxygen an
hydrogen isotopes, and nitrogen isotopes of nitrate in river and groundwater have been studied so far. However, trace elements &
Sr isotope ¥ Srf8Sr ratio) data, that can be used as hydrological tracers, have not yet been studied although such hydrologica
tracers will provide insight into our comprehensive understanding of (1) water circulation patterns recharged from high-altitude
areas and (2) anthropogenic and geological influence on water quality. In this study, we aim to comprehend geographical dis
tributions of major and trace elements and Sr isotopes in river waters through geochemical maps and statistical analysis. Rive
water samples were collected at 76 sites in September?November 2013. The major elements, trace elements, oxygen isotope:
water ¢'20) and®”Srf®Sr were measured by ion chromatograph, sector-field ICP-MS, IR-MS, and TIMS, respectively.

The87SrP6Sr ratios of river waters varied from 0.70594 to 0.70989. The highest value was obtained in the upper stream of
Shogawa, and the lowest value was found in a Tateyama stream. The relatively18n&iSr ratios were found in the eastern
part of the studied area, Kurobegawa and Jyogannjigawa, where there are input of hot spring waters to rivers. In the western pz
of the studied area, we found strong correlations betweeh &al CI- and between Cl and§'80, suggesting the influence
of the sea salt on river water quality. However, such influence of the sea salt on river water quality cannot be identified from
87Srf6Sr ratio. We will present geochemical maps on 7 major elements, 15 trace element,d@Cnd Srisotopes in a poster
session, and discuss water circulation patterns recharged from high-altitude areas and anthropogenic and geologic influence
water quality based on these data set.
Keywords: geochemical map, Sr isotope, trace metal, Toyama, oxygen isotope, river water
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Groundwater flow regime in Kyoto basin estimated from hydrogeochemical characteris-
tics
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FUMITA, Ryosuke* ; KASHIWAYA, Koki ! ; KOIKE, Katsuakt ; TADA, Yohei? ; SHIN, Ki-cheoF ;
TANIGUCHI, Makotc? ; NAKANO, Takanor?
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I'Ryosuke Fumita2Koki Kashiwaya,?Katsuaki Koike,*Yohei Tada?Ki-Cheol Shin,Makoto Taniguchi’ Takanori Nakano

HF/KIE— ISR K O EKEDNRIFTH D, TOHRFERLEETHZ LMD, ZRKOARTHEHEIN TV SH
HEKERTH S, RIEUKICHEARTH IKOWEISER T, HEFEIENC &5, —EHERSKME FENEL S
EILDIRREICIRIE T % F Tl TRV ZET 5. i FKEROE & |z BUFSIRBICHERF LU, FrgiIcRIS %
eI, @Y KR ZATRE & 3§ 2T EDNRE L 755> TW5. AT, HRKOFS) « FiHbRRE K O£
IKE DAZFIRIEZRE U, MU R/KIREN O Eks B/ Nk Tl 2 nlRE & 3 2 /K E 7V R EK T 5 2 & R REEIE L
TED, 5@t ETTIVIr—2A UTEZED TN 5.

AAEREZ, KB, FHEI, AREBIFREO 19 i50HFIc BV T, FAGET pH, L& cENM (ORP), EBXImEE
(EO), AFiBZIRE (DO) ZWIE Uz, iz, HIM/KEURZEIL, SCHIEAD (2014 1 K D U@L B o)1 -
I FIE O TRILE Nz 2858k & H oY T EBEIAEA A4 VB, KEBRFRNIALL, X o rF 7 LRk
EZxor L, i FkiRERREZHEE Uz,

SRHERE D, BEAEA 4 VB, SRR S s TN A AR S, BERE A A Y
Ji5 L pH, ORP, EC, DO, /KEMEFRNMALZEEL UTTERD M2 UIFEE, B—153d ORP, DO, ffils
AF VB THO R DIEDARTEZID, B BRI A, hV U LAY, ECHIEDAME, pHH A
DEMBEENZ T ENHLM RS Tz, iz, B—TWD EHB - FRDOBGRICIENT, SHIFRBOH I3 7 %%
I Lz, c i, RiRIcB 20 L KEER A I A LOENERKML TWA ED EHEIE NS, MBI
BIcHBWT, FHINICIZEIURD AT 50, FFRTH 2 @HEA0 L Tid, J6RIciEh ARy 2 SO IAT,
FICHWE, HE, Fv— MR SRDFHEERED, WEBICIIIERSENIN U, KEIZFREIMED @ Rk C—i 7
Ca-HCQ ®ITH b, Hi FKIEMJIIK EFECIU TR M2 D, Fz, FIEEHEBO BRI RBERED T L TED, I
FEOHF TIRMREEA A VEENEV. RO EFRICE FREERED A L TE Y, HkYA 4 Vg, F U ILA
F BN EW. TR, AR BWCERMELE T T©H 2 1Eh, MEENMERATHL, MRNERED
HR/KICZ W Na-HC O, BID/KE TH - Tz,

WEJIN, BRI TS HIED (2014 1 & D HHRINZ < OFF OFEMTONTE D, 1)1 & &) O ST
TIZKICHE R/ 350FEETR A L TV A C &0, Bt PR CEIB/EZITARTUKD A L TW5B C EMNERENT
W5, T, W, &R CERICE Nz FRGRRZ thiic 2 s a v F 7 LENARLL O o 21T - 1o ZOFSE,
A tarF o LENARE, HEETT-> 2 TR IMNCAIET 2 7 TRATO0.715TH D, {EEARISEWVEREIOHF
FTIR0712fE ko Tz, TNHDMEER, ENENSREBRED M fERISE D REZT R 20 IPKOX ha > F 7 L
FNALL E FRRETH D (FIH - #hkr, 2010, HiF/KOWEE & MBI OENVEZRKM L TW2E8DEEZENS. X
Tz, FHREOHITI/KTIE A b v F 7 LENALED 0.708~0.700fE L x> 1. b5 OHFE, SCHIED (2019 1
X D IRFIKOIZAEDF SR & NI FEE & © HICHERICAIE L TWa. A b vF 7 LENARD NE WHF O T,
WO K O I FKDIRAL TWVB EEZSNTEHED GEEPHRE4E, 1983, X Mo F v LENALLIC K D )15
LD R K SRR E 72 B H R0 LTV 5 T EBEMNITF SNk,

SBEFIEAED (2013 O/KUEETIVEERETT IV E UTH FKRE E MEBITICBET %Y I al—Ya v
7V, HT/KRENRAE L ERBE b L — Y — DM N EHEE T %, VI al— a VEERZAMEOMR LTS &
TETIVORGE, WBEEZED TV FETDHS.

5 | FH SR

HTAT - AT < /N « ZHFEE - REEA - WEFER (2014) R IVFRE N L—F =0t 7 U F o FIC K
O HEE E NI 7K & TR DOAZHRIRAE, HARTEHHE %2> Vol.25,No2,pp.062-063.

R I (2013) A A O /KEI RS D =0Tt TV V7, HEKZ T2 FERHME L6

FIFHSEREE « #ifn=iah (2010 ZERNIAE WS X%, %, p.74.
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87Sr/86Sr of threespine sticklebacks and water in Otsuchi: Implications for the current
habitat range and past movement

AUAS B B LA 2 Ry 202 AR A 3 Pk —BR 2
FUDAMOTO, Konomi* ; SHIN, Ki-cheoP ; NAKANO, Takanor? ; MORI, Seiich? ; TAYASU, Ichiro?

L RRR AR AR AR, 2 Ra Y HIERERIRE A2, 3 I At Ko7
LGraduate School of Science, Kyoto UniversttiResearch Institute for Humanity and Natut&jfu Keizai University

All living organisms have various interactions with surrounding organisms and their physical environment. For conservation
and management purposes, it is important to understand the environmental condition not only in the present but also in the pa:
Strontium isotope ratio®{ SrA°Sr), often measured in otoliths of a fish, has been used as an indicator to estimate current habitat
range and past movement of the fish. The method is based on two assumpti8ASrAiSr of a fish is almost the same as
that of the ambient water. 27Srf%Sr of river water is characterized by the underlying bedrock geology. If there are significant
differences amon§” SrFSr of the habitats in the study area, it is possible to estimate the past movement of a fish. However,
the method cannot be used when there are no significant differences within the area. Wide study area potentially provides hig
probability that there are significant differencest®rf°Sr among the habitats, so that most studies using this method subjected
fishes that move widely. In this study, we propose to develo§i6e®®Sr method to reconstruct the movements of a small fish,
threespine stickleback (Gasterosteus aculeatus). Japanese marine threespine sticklebacks can be classified into two genetic
divergent groups, the Pacific Ocean anadromous form and the Japan Sea anadromous form. In Otsuchi area, Iwate Prefectt
both the Pacific resident freshwater form and the Japan Sea anadromous form of threespine sticklebacks occur, and there are m
freshwater habitats including new coastal habitats that were made by a natural disaster of tsunami in 2011. For conservation al
ecological understanding of threespine sticklebacks, it is important to know the past movement of the individual fish.

In this study, we analyze# Srf%Sr of back bones of the freshwater form threespine sticklebacks and compared with that
of ambient water in order to estimate the current habitat range and the past movement. Results and discussions are shown
follows.

1. 87SrP5Sr of ambient water can be grouped into three regions (more than 0.709156, 0.70816570.709156, and less tha
0.708165). The result suggests that there are significant differences among the habitat of threespine sticklebacks in Otsuchi ar

2. There was a significant correlation between 87Sr/86Sr of threespine sticklebacks and that of environmental water in eac
sampling point. The result indicates that Sr of threespine sticklebacks mainly derived from the environmental water.

3. 87SrfoSr of threespine sticklebacks can be grouped into three regions as well as the ambient water. The result suggests th
threespine sticklebacks moved only within each region.

4. There were significant differences betwééBrfSr of threespine sticklebacks and that of the ambient water in each
sampling point. The result implies that threespine sticklebacks moved among sampling points within each region. However, the
detected differences were small, and the temporal changes of31&téf Sr need to be studied.

5. In the coastal ared” Srf5Sr of threespine sticklebacks was higher than that of the ambient water, probably because the
water was affected by the sea wat&fqrf°Sr = 0.70918) at high tide. However, there was a significant positive correlation
between them. The result suggests that although these sampling points were expected to have connected with each other at
flood, threespine sticklebacks did not move among the points frequently.
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Stable isotope anaIyS|s of food -web system in subarctic to subtropical region of westert

North Pacific

PP B o R —BR 2 R SERER !
NOGUCHI, Maki'* ; ISHII, Reiichiro? ; WADA, Eitaro!

PINIATBGEN  HBTETICRATERE, 2 AL AR IRBIEN  ARDERTIehts  Ke S HBEREREE A 0TI
1 Japan Agency for Marine-Earth Science and Technology (JAMSTHR®)search Institute for Humanity and Nature (RIHN)

EVoOZERNARLEIE. fEEH S ORBEEROEHEALITEALIERT 2 £ D &, BYINEET 2 st
K 2EDD2DDEKICK > TIHEET NG, £ T TARMZIE CIERERE /KRR EDOWFREDEWIC K > T, B
HERICHT 3 BYHIC ED X S &N H B D E R D T2, PEEIEACEE M S e & C a2 Ic BV, B
W7o 2T RO KRR 2 2R R O S g BN SRR 2 1 PO LERRGE U Tz AWFZE T, FHCAVE TS > 7 b
B DT BEEEAEE L B ENREIC DWW CHFZERIIIC & D X 5 I 258 72 3 5 O [EINHKLE D S WGEE 21T -5 T2,

20104E 2 A5 20114F 7 A & T, 1BIERFZEBHFMERE (JAMSTEC OB K2 (47°N, 160°E) KU S1(300N, 14508 I
BOWCEW TS 27 b Vi OBRER CERKEIT- T2 3N Z BB % v b IONESS% H T 0-50, 50-100, 100-150,
150-200, 200-300, 300-500, 500-750, 750-1000 8 J& D HATEREE L. it BIC THASERFE Uiz, 7%y M RATIRFICE)
M7o 0 byl —HICEIE NS S THRERE Uiz, SRR itk doMIci iR —7 « > 7 & H i
U. 1 HE O & Bl 2T U 7212, SIT A T2 A (#R) N URREHIERERE AT TE3R, IRELERNMALL (8
BN, 6§ 13C) OlEEiToTz, HIC, BYHEIEONR—2 5 A U ZBES 2 28I, HKOSEEA 4 > d (NO3~+NO, )
DEFLE RN DWW T ZEH 4 (Casciotti et al., 2002; Sigman et al., 200V THREE T K2, Y 7 4)IV=7
KET—E AR THE LTz,

RINIA L2l 7288 7° 5 > 7 b U BEEOSRETNHE & RF2E 0 OZ BT Tl K2 I8 W TERBEHI ORI 1
A7V GEBRME) O 6§ BN, § BCHFEMIC > TRELEFH LW e, —7., SLICBUIZEMTSZ> 27 h>o§ 1PN
DfE, M UREEIEIRZEICHNT % S1D NO;~ + 15'NO,~ DfED K2 & HERNKWEM DR SNz, BT 527 s o EE
DEERINT PN MEL B0 TR T b, HEFMEDFEICL D BYHEIHICKEFELTWD T EDWRBI NI,

AT TEBNTZ K2 U S1OFEHIC, r'?@@ 7T AN, RS, BEIREEKELD 4 I 38U B AP D FRINA
ttT‘— REbi, BYBESEAEDFEFD ASPN/IASBCIT DWW TN AT > T2, ZTORE, BRI H =R R AN

. —EDOIEXTERZEDN DD > Tz. BAMNTNE TS NI Y OHIPH T, ﬁzﬁﬁ¥’@ﬁz%@k X5
@‘ A61°N/A513C IKREIZENASNIZNT & D, HRBOEBYEHEP OB 7 1t XD ENADH] (ASPNIASHEC)
&, HodlD 7 2 RBRREZ PO E T AT IVF—REHC K > TRET NS T &IC XD, IR HRAIPEAYER
MEERETHEFR SN TS e R I Nz,

F—U— N EREFNAIRLL, BRERLERINRLL, BYRER, [RIAA7TH]
Keywords: nitrogen stable isotope, carbon stable isotope, food web, isotope fractionation
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Carbon isotope ratios of human tooth enamel record the evidence of terrestrial resourc

diet during the Jomon period

HF Z%—BB 1* ; UNO Kevin T2 ; Fiiy 2223 ; s B\ 4 ; CERLING Thure E
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I'Museum of Natural and Environmental History, Shizudi@esearch Institute for Humanity and Natuteamont Doherty Earth
Observatory, Columbia UniversityGraduate School of Science, Kyoto Universitidepartment of Geology and Geophysics,
University of Utah

OIS & 5 &, FSKRHRNIERE EORYERZ FEEBYIE LT EARBRENTWS, LML, #X
FHRANEDE I T =7 Y OLGERAMAITHTIC K S &, FEEERZT T ERRL 2 JHEREN TV T LAVRIRE
NTW5B, TOEWVE, BAT—TUDEYRISVEABRDT X/ BNEBREND T L, XeFdaT—r ramlic
BAKAEYNCHIR T B REMZ LA EFHFG L TOWRNWT LIRS 2 RN H 5. AWFETIE, EOITF A)VEDEK
RENR RO EY 2 SO B T 3V F—JICHk U, MPEEROBIORZRER L TV 5 & DR Z17TTH
Mrlteo iy CREES, mERS) SRty SRS, MRS Oy o it Uk, #sciCrhiin S
i) (% 5000-2300H7) DANBFICDWT, EWOITF A)VEDRRENMIALLZIE LTz, TORER, FE L7 L e
IR E R RERNALLZR L, #SCRAANDHEIE =R P DOEICE L 2 < O 3)VF—0 e FEFFIC Ik
LT3 EAREE NI, DT F AVERRRANAKLL & O RHR U TCBEYMEE, 535 —77 » ORARNAKLL
KOFHRUIAEICHANT, EHLED o7z KT XAVEEFAT—7 Y OREAMALOAR, Ha7—7 D%
HEANALL E OB Z R Uiz, TR, R LB & RO BRI IR - BMNOZT 2R Uiz, At
ZABRHRDO NFHO BN ZETTT 5 T, a7 —7 VT ThIMOIF XIVEDRAFRNAKLLD 3 H DGR TH
BT Rl

F—U—F: B a5, T X)VE, e b, st
Keywords: diet, collagen, enamel, human, Holocene
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Estimation of groundwater flow at northern part of Mt. Bandai using the stable isotopes

Bl R
YABUSAKI, Shiho'*

VRERYE HAES X7 LT
IFaculty of Symbiotic Systems Science, Fukushima University

R SR ATE 3 2 B Lo LR (ERHE) O FkIRE 2RI %728, 20144 6~8 AT T,
WK, HUROK, WRAZK, PEFUKEORE, PokzEL, —BoKE, ERNMNAKDO 23N LTz, BitiEHE (EC, pH,
7K, ORP) /KB HT DRSNS, 5 LALHIRE DMK, WEKE TIELL FOREZHET 5 &M TE, 1 EC
& pHICIZEDOHBEMNERD BENBE, 2) HECZOFADINA - kDX 51, ECHE L, pH MEWHIL TId A A A
DB Z T TVBEEZLNDS, 3) AEERARIE EC, pHZEDEWICKD, BODDIIN—TICHET R L
TZ %, 4 ARBICTHALTHZHEKICIX, EEOEWHIETEHESN, KUHTADOEEZZITF Tz LB Z 5NZIKHTE
fELTW3, 5 8l & ZDRADFEKPLHRED/KEFAIE Ca-SQ HlE /R L, IBERITRIBIFFICZ VL, 6) AMiEEd
DB DZ <1Z Ca-(CI+SQ) M ZEZ/RLTHED, ECX® pH TRENZX D EXDE, AHEOKEHKDOFERICEBNT
BHIFICIERO ENEh 5Tz, 7) SliED 6 PO HEIF-10.9% T, FHEO FHHNCHiE S 31E/KTIE-11.2% Th-> 7. h
EIAERCHIE T 2 RKIBICH AT HIEH T 21E/KD § 180 1#1Z-10.8% %~ LTV 5, TDX D KEINAR/KE DS H
5, SEEATHESNIKNEKE LTHEHELTWA T ENEZHNS, 8) filide AEBOHRBIMEICRE S N
R KER CHEERIERE U 72 Rk D 6 180 fl1F-11.2% TIEIEF—E L TH O, BRiLItEloH FKIEERED 5 Rl
D H AN D) TR — D KRB DFED R E Nz,

S, WEKPOWRAKD 3H >, BIHD CFCSHDO 2115 T LIc kb, HN/KRENC DWW T K DEiciiiEd 5 C
ENTES LHAFEEINS,

F—T— R HER, H KRS, Z0E RN A
Keywords: northern part of Me. Bandai, groundwater flow, stable isotopes
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Mixing processes between river water and acidic hot spring water in Shibukuro-Tama
river

EipemE o BB ERR? il K=Y
WAKASA, Sachi* ; SHIN, Kichole? ; ISHIYAMA, Daizo!

DR 2 E BRI, 2 R O KBRS A ST Pl
IFaculty of International Resource Sciencdesearch Institute for Humanity and Nature

In the Shibukuro and Tama River system, Akita, river water is acidified by inflow of acidic hot spring water (pH=1.2, T=98
°C). 80% of hot spring water is fed into a neutralization plant and neutralized with limestone. The effluent is released into the
Shibukuro River. Sulfur isotopic ratio of Tamagawa hot spring water is 8d,.&8nd Sr isotopic ratio of the neutralized effluent is
0.7068. These higher isotopic ratios and lower ratio of river water as well as the chemical composition of dissolved component:
lead to understanding of mixing process of confluent river water. The mixing ratio of waste water with Shibukuro River water
was estimated 1 to 1, and at the confluence of Shibukuro and Tama Rivers the mixing ratio of these two was estimated 3to 7 or
to 6. These mixing ratios were consistent with those obtained from the concentrations of dissolved chemical components. The:s
consistent mixing ratios suggest that the chemical composition of river water was mainly controlled by the mixing of the waste
water and the tributary river waters, and the influence of precipitation of insoluble salts was negligible. The contribution of the
waste water was about 10% at Tose located down the confluence of Shibukuro and Tama Rivers.
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HIEI T OROKOR, KR, Bk, A R F U LRNMELRD 5 72 BETGRO
Ik o2 & T - 2L o -
S, H, O and Sr isotopic Study of precipitation in Chugoku district

BRE PR GEE GE L R SR IR BT TR A
TSUKADA, Kai'! ; YODOSE, Tatsuya; NAKANO, Takanor? ; YAMASHITA, Katsuyuki! ; CHIBA, Hitoshi'*

L RLRSAR AR AR ATFERY, 2 SR S U BRERE AR 22
!Graduate School of Natural Science and Technology, Okayama UnivéRsitgearch Institute for Humanity and Nature

FREKRED B DTG GO HII 28 & R « RAEZ(L RIS M B 7281, HhEHTZrdbic it 3 BE L W
D 7 AT BV T 1 0 HRHENE TROKZHI L TERRZ#E L T3, 20114 1 H~20144 8 H OGN DWW THIERZ
WMET %, BRAGENZ, 0.45umD A T5 T 4 )V R—TAM LT, 1BEAA VIBE, KOKSE - BBREFRINIAL, 7
A 4 > OERAALL, SrlafifALbZRIE Lz,

HAHANC 3BT, FEMBEMEREE A 4 ~ O EN AL, ZFIE L, ERIBEOWEHZEDR SN, @Oifs
FINiA I PP EDEEB O R Ok (BBSHYY ZRLTW5, T OWEFRNAAOEICRESLN Rn T &b,
PHEIRIC E ZENRNT EAVRBE NS, 58, 2013FREFICBWTEEWMEZ R L, Thid, BIFEICERWVKRD
SN S SO RINALEZ & o Te KA OB LD L < YRR S Nic o — )V EBIROER L EZ 5N 5,

WENMITE, JREEMERTEE OB E A LLICIHB AR Z DA R 5N, —F2 U THARE K DR FENL
KEEERL TS, TDT &lX, TEBROESWIRERN AL Z R - e, HELZ 8z 2 a5 HAE
TREHGTHDEOBRINTVWS Z EEIRT,

FE7koD dfifild, HAUEHH, WA AHEECARICE S, BEFRICBROFEHZ(EAALDNTz, DT &, HARWEHG A
WS, XTI HARED S, BRI NEENSBIKOE & LR KEAPMHREIN TS T L ERT, MANIIT
KFBRICHAMED SR X NIKEKIC K BB E TVRICEII DL 5T, MEBSROEWENAIKLL R - -
{EMOFENHRENIRNT &I, HAAREBHITORRK (%) OikE THEBEROMERBLY O R DRENMTHhNT
W3Z LZERT,

HAUH I OGRS IO THIE Uz Srlafiikb & B A= /iZ 8 2/~ d . SrlRfifkLLi 4, 5, 6 HICHEKD SrlFElfi;
ik v @<, 7, 8 HITIZEKoD Sriahifklt & DKW, ZNLUSND H TldifE/k o SrlafifA bW EE RS, HFRICH
5N % @0 SrlRINIALLIZKEED SRR T 2 s D R TATEK 7 DTAIR L TV A 822 T D, M - LF0KIGE
W SrlAfi ARG IBER F O ERRENC EERKMLTWS EE X bN%, JEEEEMREEOREFEN A L SrlRfik
LEDZEEFDRNTNTVB T 5, HEKEEDND OFEEIEEY) & o OfRaEFE IE L WICHN. THh 2 EHEIE N 5,

F—T— FBBHGR, BoK, R EALALL, IKRIERIALL, BERFEINALL, A o250 LEGALL
Keywords: cross- border pollution, precipitation, sulfur isotope ratio, hydrogen isotope ratio, oxygen isotope ratio, strontium
isotope ratio
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AV RE T KR AR O & FERMERE DRl
Compositions of Mesopotamian tablet clay for identification of source area

LM TN TE T2 AR BB A bk e S iy 0 M T O
ANMA, Ryol* : WATANABE, Chikaka? : SHIN, KicheoP ; KON, Yoshiakit : TSUJI, Akihiro® :
NAKANO, Takanor? ; YOKOO, Yoriko®

VIRIERAE, 2 RBRCEBERE, 3 $a Ay HUBRERBE ARSI, 4 BESERANRR S WIZET, 5 BN RLAIEYIEE, © RIREARY:
IUniversity of Tsukuba?Osaka Gakuin University$RIHN, AIST, ®National Museum of Nature and Sciené®oshisha Uni-
versity

AVREZITEMH SH LT ERECFRE AT HNDREEN TV AR IEIZTENTED, ZOBRLICEEN
BRI B YR DEREIN EREE TR T 3 HERZMO TV 5, VoIE D, BEDOHEOBEEIEELIC KD
2 { ORI E S D Tl E FICH MO EYIEHICIUE S N TV 5, Z T TR IRDEEZRET % 720 D5
HL LT, ALARZYEHEYEICUURE N TS 31RO THRD SE mg DK (TS Z2ii TG &%)
AL, ETCROMARI KT Nd FINHALEZRE Uiz, 7z, BIEE & EHRWVK TR 16 £ih 51 10gF2E DRk
(CnbZERHREETZ) ZRIL, BREREIT-729 2, R0, T8 - METEHRS X O N [FEN &
T LT,

faLERl OB EISE LRI BT OFER, WD SR A IIR L EAOEE R EDED (X147 D, IV bk Tk
HztObD (247 2), MiBOIREITKUA T ZARLMIEAZZTLED (X4 73) O=FHEHICX TIN5, ThEN
VR SY A ZOHEMRER 725 ATED ., ZOFEIMEEAPAETHMEDOHERZEZET, Thb 7o)
T TN AEMBRICETRE L H S, XA T IR EFEORVERAILEPHAEORE RSN S, L
Te> T, 247 30O MUK HEMELE U, Z I EMEEOHERY 2 ittt & U TIES 6N H %, Na
BEEX 1 %EETHZDICH LT, CalRfEid 1006EL THD ., CakBENEMHEREYIhIct AV "WIE & U THEE
LTWih, MitROMEERICHH Uiz EBRET %, N TlRRIBER 7D ZERE D TVE KD ThH 5,

WolE S TR O REEFRIZ Z A T IChhb 5T IEE AL —HT %, kiGN, Fatatkl & IF U < 8 I
BH, ADFHVEURFEZEDHE L /232 — V2R, BEICE 2 fHREDENNH > TEEDENKREL, NdIH
PRI AT B D & FTIERNICIEOEIPAIC A D . eNdiZ-4.7+ 0.6 TH>7ze TNE TITE D NTARISKE HARO B
FUCHIE TH -1 L RRmET 5K TH5, Y & Zr. Al & Feld BWHEZR U, R OHEREY)Z B 5 Bk 20
IR R OSEOCEEE E OR FOIREMTH S T L 2/RT, TIO2HEE (B3XZ0.6%) IFHEHESL L TEOPHE
<, 7 L=/ )% 100ppmll EEATE Y EHBEANERBE RGNS, choDZ Lid, MTRkRORMTH S
HEREYI OB ESHNCIEMEE B X UL 7 4 454 FEMEDN D > T2 0[HEMZRE T %, A N BV F 7 LRMOZLE RN
KEEZREST S T & T, MO O Z X OFHIICHL NI TES EEZ BN5,

F—T— R KA, AR, AR
Keywords: clay tablet, composition, isotope
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KBy T 5 BRI OW) I DKORHE
Geochemical and isotopic characteristics of river waters from the Okayama Prefecture
Japan

B RS Y, K02 K EH 2 B T2, T {1 ; SHIN Kicheof ; 111N 17!
KAMEI, Takahiro'* ; OOI, Aya ; ONISHI, Ayaka ; KURIHARA, Yoko? ; CHIBA, Hitoshi' ; SHIN, KicheoP ;
YAMASHITA, Katsuyuki'

LRI R ERE B AR ERER, 2 RS2 BIAAER, 3 AR S I BREREE AR 28 il
!Graduate School of Natural Science and Technology, Okayama UnivéFsitylty of Science, Okayama UniversitiResearch
Institute for Humanity and Nature

RO —okHR GRS BIKR. E2IKR) O FEIEOmED 9#|L B2 S T3, Kl
72 TiE. JHIIKRT 140455 197306 S5 HIKR T 11815 18058k, ER2JII/KR T 62 i 623K, Lrins e L
TERURAIT 175 1750 280k Uiz, 2N B DEHE 0.2em D)Ll —A7 75— LT ¢ )L Z—T Al L 72141,
FEIATERR ) L ECEOMK. O-H-S-SrlRINi{ALLZHIE U 7z,

IKE L BEDOLERNALLIE. DD ORHEEORE S S I R 50, FE/KZEBEIE (diE) 13HEnd 3 &0v S En
FRY, dERTFERTHZHEILIHT 20 EOfEZ & b ZRZTNORBATRE &V, FMREicHmh, S icoNTd
fEIFMEL (<12) 720 ZRDRRITHIVAL Z LICXK > TARBD dEEHIK L TW5, dED[FR—HILIC 1T 5 FHiAH)
R AEETH D, HEINEEI K D &/ NN T LRI N,

SriEfifALIE ., TEITEFRE O LA TR E S (LR ERAREL (LR OIERE « TGS 3B X U GE i,
E HITFHER OHER A OIS & < 72 0 BN & o6f)s U 7B Z L EED B N5, 1)) HEREY) D B a7 &
Wk EIZ E AL U SriRNifkLl 2779 H, HRIZZNX D EWEE RS, TOT & SIIKOKE A B
DFBERBRLZIITHEY, S5 Ca® SHTHET AL LT WEMASEIRINCIARR U, 7 Q5 SR hyn RHEREY) &
BoTWAT EERT,

FEEAF 2 THD SO, Cl FFRED & NREEIC M > T¥INT %, —J7. §31S1d SO, DN & & &1 0%k
WK BIEMD A SNz, THUIEIFHIKIC X DA A TR ZEIRE T 5. 634S DY 0 %ol AT DHRE DI
WKIMALTWAZENFENTHS EEZBNS,

F—U—FKE~x Y 7, RN, i CR, bR
Keywords: Geochemical map, Okayama Prefecture
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gty D) Ili’éﬁ%@%%nﬁu‘:ﬂl KD IKE )57 D Lt |

Geochemical comparison of adsorped elements on sediments with dissolved ones in tt
river waters of Tohoku area

dIEEL (LR 3870 2 SHIN Kicheof ; 1L 17 2+ ; iy 22803 BEZe —HR 3
FURUKAWA, Chige' ; YAMASHITA M|sa2 SHIN, KicheoP ; YAMASHITA, Katsuyuki?* ; NAKANO, Takanor? ;
TAYASU, Ichiro3

VR RSB, 2 BRSPS B AR ARZER), 3 MG HhBRER B 29T
IFaculty of Science, Okayama Universit@raduate School of Natural Science and Technology, Okayama UnivéRsityearch
Institute for Humanity and Nature

1. ELHIC

I HEREYINC 3Rk 4 75 esBh s LT D . KO F LIS B2 5.2 TV AW, W& ORGRZ MG L
T=FHNE DR EFIRI KO THRE U 7200 [ HEREY) O3S, « W MR 0 O e 2 E Ly WKk 7 —
Z LT % T & Ty I DIKE RIS M IF 3 HERS O 1% 8 & fiat U Tz,

2. KEUTIE

RO D 346 1l TEREL U 72 1A HHERIIC DUV, R 2mm L FIC 5% Wirld Lizki 1 (8109 1. 2mol/L DR
fe7 &= LA Z ) 50mIn A, 2 RIS E Bz, RISTERZ A L, 1%hHE T 25 f5ICHmR U T & O Z2WE kA
L L. ICP-MSZE (Agilent7500cx Z W T 51 tRZE &M Lize FrtRICOWTHIKO/KE & gL, 57hd
BRI (BERRRIIIK) 723k Tz,

3. KR EEH

WA RARIC T ENECEDZ X, WIKOITZURE & HICHNT 205, BRI 2Em7Z R Lz, TDT
Cik, HEREYI O E RICIRE (BIMER) BddT eZme, Voo, A4 e U THEET %2 < DItED T
FBEWT 1L ETH D, ERICESEITEHERL Y 7 —AEE0, ThUCH LT, BAA 2 ELUTEET S B RV OER
BUIMEL . B/ T ABE UTHEET S Sildd - &KV, 1DGA 4 > Tld NaDDEURENE - £ &K< K, Rb,Cs
DIEFTEL 5%, Fiz_flifG1 4> TE Mg, Ca, Sr, Bak JF & & S dREuE & < 2%, HmtHEEESECELR
FRIEH IS B O EREE RS, R HHIEZEEHOWRT RS RENR SN /5T, CeldIEORE., Euldfl
DOFEZERL, BIEWEETOREZ/RL TV 5,

AR OHE 1T XIS, . 2. YRS L 2R A A THIKENTE D, B NIERITHEADOR R X
BEOTIRE, BRI RSO EURE ORI, KOV FECERRDN [ HERY) & O - Bl RIGIC X >
T Ay ba—)ILENTNWB T EZRBT 5, Vol 2 BERED E W ITR, IBFEARE UTEET % alaEMEA T,
TeZRBLTED, AT ST IV E—DHABRDEEZZTRT N EZRE LTS

F—T— R Ik, ek, thBk{b>2
Keywords: river water, sediment, geochemistry
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Analysis of river organic pollution in a low precipitation region based on water isotopes
and phytoplankton species

I FER 5 R mth !
YAMADA, Yoshihiro* ; FUKUDA, Tatsuya

VENIRAAR A

LFaculty of Agriculture, Kagawa University

The river organic pollution was studied in the Shin River in Kagawa Prefecture, Japan. In Kagawa Prefecture, where watel
resources are scarce, the use of water is efficient and a large proportion of water is retained within the river basin. The reter
tion time of water within the river basin becomes longer and algae increase in water areas represented by irrigation ponds. TF
dynamics of particulate organic matter (POM) in the Shin River was significantly influenced by the natural and artificial hydro-
logical environment in the river basin. The degree of organic pollution in the Shin River was high and most of the organic matter
was algae.

5180 of water of the middle and lower reaches of the Shin River was high, and it was found that water subjected to evaporatior
for a long time in the basin flows in the river. The concentration of organic matter in the Shin River increased along with the rise
of §1%0, and it was found that algae increased in the stay waters in the basin of the middle?lower reaches and flows in the Shi
River. It was thought that the irrigation ponds in the basin were the main sources of water and organic matter for the river. This
tendency was notable during the non-irrigation season in that the volume of water in the basin decreased. On the other hand, t
proportion of algae in the organic matter in the river decreased when there was much precipitation.

During the non-irrigation season, the number of algal cells increased +d @'37.8x 10* cells mL~! in accordance with the
increase in the concentration in irrigation ponds, and species composition changed to Pseudanabaena sp. as well as irrigati
pond. Although Microcystis sp. was also dominant in the middle/lower reaches as well as the irrigation ponds during the irri-
gation season, cell numbers were lower than in October. In addition, the number of algal cells in the river correlated well with
§'80 in the river water; irrigation pond phytoplankton is supplied to rivers when water flows from irrigation ponds to the river.
The influence of irrigation ponds on rivers was found to increase during non-irrigation seasons when irrigation water is scarce
and precipitation is low, and so the quantity of river water decreases.

This study found that water supplied from such areas accounted for a large proportion of river water, causing organic pollutior
of the river by algae. It also found that this trend became stronger during the non-irrigation season when the amount of wate
in the river basin declined, while the trend became less obvious when precipitation was high. Therefore, to improve the state ¢
organic pollution in the river, the inflow from irrigation ponds must be controlled. It is important to develop a method to reduce
the concentration of organic matter in the river by establishing a well-planned water utilization system at a river-basin level with
climate conditions and the amount of river water as underlying factors.

Keywords: Water isotopes, Phytoplankton, Organic pollution, River, Kagawa Prefecture
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Measurement of stable boron isotopic composmon by MC-ICP-MS

TR G b R B2 TR 222 M R
SAITO, TakesHl* : SHIN Ki-cheok : NAKANO Takanor? ; KOMATSU, Toshikd

VRIS, 2 AR HIERER BT AT ST

!Saitama University?Research Institute for Humanity and Nature

K2 (Boron: B) i, °B & 1B M 2 DOLERNAANDFEL, FDIAEIITZFNZENI 19%E 81%TH 5, TN
SLERNADEBEOZZIH 10%L KEL, FMAIRE RN EMNENTVERYD, FEFICERE N L—Y—
1732 T M ENTVS, 10k, R"YEOZGERNKLL UB/AOB) &, XmEHNEREINET (TIMS) I K> THI
ENGEENTE T, EETIE, HFHEEEHEI G Eom FIctiy, SEMBHTE ICPE&SHE (MC-ICP-MS) % Hu
52 ET, REEY TS LUTE XIS ZDRNALZHETER XS IE>TER, LHMLAEDNS, BURT
IHITECET 2 G I NTVE T D, FRERNILS B/ LIz FETHZ LIS 2R, T T TAWIET
&, EEYE (NIST SRM 950 ZHWT, MC-ICP-MSIC & % R ERINAKRIEIC DWW TRE =TT 72, R, ey
VT IVIRESOME RS, HrsetE DR bz il 7z,

F—T— F: R KRN, ZEREE ICPEEDHE
Keywords: boron isotopes, MC-ICP-MS
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