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Geochemical and isotopic map of stream water as a basis of environmental traceability a
example of northeastern Japan

i Z2EC o B B —B T HK TR B S hiek FER1 2 R 200 2 SR S

R FRUL S B s 3 il K=

NAKANO, Takanori* ; SHIN, Kichoel ; TAYASU, Ichiro! ; YOSHIMIZU, Chikage ; OKUDA, Noboru ;
KATO, Yoshikazy ; KOHMATSU, Yukihiro? ; KURITA, Yutaka® ; AMANO, Yosuke® ; TOGASHI, Hiroyuk? ;
ISHIYAMA, Daizo*

LR A HIERER BT 20T, 2 RUECR 2R RRZEWT Y2 o 2 —, 3 BALIROKFERRZERT, R E BN E IR A5
'Research Institute for Humanity and NatutEcological Research Center, Kyoto Universitfohoku National Fisheries Re-
search InstitutetFaculty of International Resource Sciences, Akita University

BEHHE T B HIEREREEZMEIC G T B I1cid. FHIRANCL S, EREICIEETS 2L BYIEICOWT, ZOREJRCE T
IHDIFE > TEWARER F L—Y—E VU T ¢ —FEOENL & ZOHERENRAIRTH S, HER FOYIE I 92 DT
ETHREINEH, Z0D 5 BABIEEOTCRICEERNAADEET %, TTROLERNALLIE., TTEMRL EIcWE D
FAEFICHET S FL—Y VT —ER T 5% eh b, BREHERBRRESAIZT HIERD Tl SR
RLEFNAR LB 28 % L e, RAHFEIRIHEBEIEANE LT, ZOILHAGMERZX % 7201, [FNAER
B LR e i e N E LHAME L TV 5,

COFER¥XD—DL LT, BREUKOTEMBDZCENAKLL DO Z S M T 2 /KES Y Tz EEML TV, C
NUE. BIEYSS EKEYNC & E N DR, FEARMICHIZE KO Rk, HHOKR EDREDKICHRkT ST &, £l-Zn
5O, FEFIZ I L THIFRZ LD A NE BT KW T L IHEDNT W5, Hils L)L T1E b N =Bk
< TICHTBT =2 EER L, HA, 7V7. IR ERTEUE, KYEIER. B2t SeEdhiix e
OHIERERBERIZE 720 Tl < BKEYIRBMRELEFOHIZ N L—Y ) 7 ¢ —FeORBIHER & /55,

AWFFETIE. B DK 100045 THRE U 72 E /KIS OWTICOWT, FHETE MBI TEZOEEB X U/KE - B
# - AbarFy LORNALZIE L, HEXKSOHHERY OMERb 2~ v 7 EZERMTFRETIZE) & LEmET L
Too FEFEOMDOMEEEA A VIBEDZ 1 3mgLl- IR TH - 7zA (i (< ImgL!) ICHRTHEEICEL NS
HROERDZFGNED NS,

BRA A WA A > S BUKHI TE WD, ZNZBR< EREH « B R O TE <. ABSHROIER O
DEENRD SN, IKOIKFEEBREDZERNIKLLIZ, EENRLEERNED S5ND, BEHRKZEFIEIE H AU
TR E L. eI TEVWC ik, BEOFEEGN|NC LB RLTWVS,

FNIKD A b v > F 7 LOZGERNALL G7SrFoSn &, KLER e A D74k (0.704~0.700 ICHERTTY—>
Z 7tk (0.706~0.707 T\, HEREAES it B4r (0.7065~0.708 bR TILERIL B4 (0.709~0.712 &<,
FHE OE W KL TV, UL L., KAGEHIEKOW) 117K D 87Sr/86SIE A A1 EERTENDITH LT, HERSE S i
DFJIKIZEL . BKDEFEH % WIS IR ORI L 2 R~ LTV 5,

HIBR(EAERIZEEI MU TS Sr & Cald, W) IKE T HERY & BB E A 2R 9D, liE DR/ 82— id—
LAV, BUELIC S WAV EMICHRT S K,Rb,Csix ED T IV TTEE WU 0032 — w3 hY, )17k
DRI Z— I IHEREYI D F N L Bix %, MO FHEGA A NSOV TE ARG DO A B RENE T &, A
AEULEETOICEDHNRKRENCT L ERLTWVS, WolE 5. WJIIKD SriCaldftiao i liEtil cE ., g Lo
FIEHRDEND, TOREKRE L TIE, BItd 2P0 SriCak KL T\ 2 fREENH %,

L7 7 — ZeE & AL FHUS ORI TIROAY, RIS O HEREYIIE S0, 00 1 HERSY) D B 3 s e 2R I B Lidins
TEWT EDHENTVB D, BUkB XU LHEZFR< & WK E O TEERIEOMBEIEIR SNy, chsit
LRIIHERED AN OWEED RN T EDVHIS N TV 2D, FIHEREY) ORI BN —E DL, B RRENEL k%
F 8, SR R %, WIHERYIANOILE « B, H)IIKOKEICKERFEEEZTVWE EEZ BN,

F—TU— R E< Y 7, RN RSy 7 K, B L—Y U T — HIEEA
Keywords: geochemical map, isotopic map, stream water, traceability, northeastern Japan

1/1



Japan Geoscience Union Meeting 2015 /0 d ,,

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

Union

HTT31-02 215304 FFRE:5 A 27 H 11:15-11:30

%7 1 )UK ¥ HCI AJ7E Pb & 5538 Sr-NdD [EINEAALED B HEE & N 2 KHHEh D

b

Sources of atmospheric lead inferred from isotope ratios of HCI-soluble Pb and the resid
ual Sr-Nd of aerosol particles
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Lead is one of the major pollutants of atmospheric environment. Around the East Asia, China is known as the major emissior
source of atmospheric lead. It is obvious that the influence reaches Japan across the sea. However, it is not clear which p:
of China is the major pollutant source of Japanese air and if there is seasonal change of sources. In order to reveal these, \
conducted Pb isotope analysis of HCI-soluble component of aerosol particles sampled with high temporal resolution from Augus
2011 to August 2012 at the Omura City, north Kyushu. In association with Sr-Nd isotope ratios of HCl-insoluble component
and air-mass back trajectory analysis, the four regions, the north, inland, south China, and Korea, were recognized as the discre
sources of atmospheric lead. Among the four areas, the north China is important in amount of lead. Atmospheric lead in the
Omura City is mainly derived from the north and inland China during fall and winter. On the other hand, it is transported from
Korea during a few days in fall, and from the south China during a few days in summer.
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Multi-tracers approaching to groundwater and surface water interaction in Ono basin sur
rounded by steep mountains, Japan
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Plantation of Cryptomeria japonica might alter dynamics of metal element
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In this study, we found dynamics of many metallic elements in catchment areas may be altered by plantation of Cryptomeric
japonica.

Organisms can alter nutrient dynamics in ecosystems via physiological results such as respiration, decomposition and excr
tory processes. Many studies have established importance of the alteration of nutrient dynamics by organisms in ecosysterr
Especially, dynamics of carbon, nitrogen and phosphorus can be altered by physiological responses of organisms. However, the
are few studies that focused on effects of organisms on dynamics of metallic elements in ecosystems.

Our previous studies showed that the vegetation in catchment area might alter calcium concentration in the soils and water «
streams, and affect the community structure of invertebrates in soils and streams. In these studies, we observed that concentrat
of exchangeable calcium in the Japanese cedar (C. japonica) plantations is about three times higher than in the evergreen bro.
leaved forests. This might indicate C. japonica has characteristics that alter dynamics of metallic elements in soil. We focuse
on organic acids extracted from roots of tree because some studies showed root exudation of organic acids could elute materi:
in soil particles and base-rocks.

We conducted field survey and a pot experiment in Wayakama Experimental Forest of Hokkaido University. And we deter-
mined the reason why the elevation of calcium concentration in plantation of C. japonica occurs. In consequences, our resul
showed plantation of C. japonica might increase exchangeable metallic ion in soils through increased supply of organic acids t
soil systems. And the some eluted metallic ions might be supplied to streams.
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Usefulness of strontium isotope composition for determining the geographical origin of

Japanese horseradish
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A possibility of the elucidation of smelting process in pre-modern Japan by stable lead
Isotope ratio analysis
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Recent progresses in the ICP-mass spectrometry as rapid, accurate and flexible analytic
tool for isotopes geosciences
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Rapid and unremitting developments in inorganic mass spectrometry, including a multiple collector-ICP-mass spectrometr
(MC-ICPMS), have revolutionized the precision of the isotopic ratio measurements, and the applications of the inorganic mas:
spectrometry in geochemistry, metrology and biochemistry were beginning to appear over the horizon. Analytical community is
actively solving problems, such as spectral interference, mass discrimination drift, high-yield chemical separation and purifica
tion processes, or reduction of the contamination of analytes. The variations in isotopic ratios of the heavy elements can provid
new insights into past and present geochemical and biochemical processes.

Stable isotope tracers are now increasingly being used in studies of elemental metabolism, bioavailability or toxicity of nutri-
ents, as well as evaluating the elemental turnover time. Besides an absence of harmful radiation, this approach has the furth
advantage of enabling multi-element studies, in which different isotopes can be added to the same meal. The metabolism ¢
higher organisms can be transcribed as stable supply of the most essential elements through transfer, absorption, and stor
processes, which form the basis of homeostasis function. Because of the homeostasis control, fluctuations or changes in t
concentration of the essential nutrients would be highly restricted to maintain the biochemical functions. This suggests that th
impairments in the metabolism or nutritional status of both the essential and toxic metal elements could not be evaluated onl
by the concentration of the elements in fluids. Variations in the isotopic composition of the elements induced through dietary
or metabolism processes have potential to become novel biochemical markers for assessing impairments in metal metabolism
nutritional status of the elements.

Iron is one of the most important inorganic nutrients for all terrestrial plants and animals, and the natural variations in iso-
tope ratio of Fe have been used to trace the food chain. For land organisms, it is widely recognized that the Fe isotope ratic
(°5FeP*Fe and®"FeP*Fe) changes by 0.1% with increase the trophic level (Walczyk and Blankenburg, 2002, 2005). In contrast,
the Fe isotope data for marine organism of lower trophic levels (plankton, shrimp and tuna) did not vary significantly from the
Fe isotope ratio for the seawater. The small variations in the Fe isotope ratios for marine organisms could be explained either k
higher intake efficiency of Fe from the dietary foods, or by the smaller isotope fractionation due to intake of hemo-Fe (Fe(ll)).
However, it should be noted that the reported Fe isotope ratios for marine organisms were very limited, and therefore, possibl
link between the®FeP*Fe and®”FeP*Fe ratios and the trophic level was not clearly demonstrated. To investigate this, we have
measured the®Fef*Fe and®”FeP*Fe for series of marine creatures of various trophic levels using multiple collector-ICP-mass
spectrometer (MC-ICPMS). The measuréBel*Fe isotopes for marine organisms of higher trophic levels became significantly
lower than those for lower trophic levels animals. Several important features of the Fe isotopes for marine creatures could b
derived from the present results. The obvious changes in the Fe isotope ratios could be due to different Fe biocycling for highe
trophic level animals. Another important feature obtained from the Fe isotopes was that the definition of the trophic level, basec
on theC/2C and'®N/*N isotope, would not reflect the food chain for inorganic nutrients including Fe. The details of the
mechanism in the variation of théFef*Fe ratios for both the marine and land organisms will be discussed in this presentation.

Keywords: stable isotope, isotope signature, MC-ICP mass spectrometry, Fe biocycle, trophic level
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Use of multiple isotope tracers to study coastal ecosystem
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Stable nitrogen isotope ratios of amino acids reveal the differences in trophic position of

benthic fishes in Sendai Bay
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%o U D T & T, EWEE TRERFEDHEETES N TWV5,

AHETIE. MIBBIERT AL I ABRITA VAL AITDOT, 69N g0 1ITHD KRB E Z T T2, TNHOD
fafdid, Wb - K%, m%®§m@¢ﬂ(&%)Tﬁ@@bew%@%ﬁéb\&Eu&ofmﬁ®ﬁw%é«&@ﬁ
T%, LHL, BB TERDORANRESNG T DD D, ADOREITHES RBEMDZ L, X UBRESMN
DI ZHEMTRENTZRZ =2 DENEIHSMNCT 57251, 20124E0 5 20144FEISH T, BNOZHISICB W T
FIC LICEHER T T2 FELAOTHE, S, N ENAAAI,/ A4V TaC)ViEERLEICE > T7 I/ Eaih
Uictk, HARZax 757 80 TANiALCE R TR Z W TR T 2/ BOERLERNALLZHE U, SRR
HEE Uz,

fRFTOFE R, HEFD B RIS T, RBERED FHT 2B NI R ST, T, AEOKRAEATH>TE.
B & A THERE S NI A CIRERIED B > Tz, TDT eh b, KEMEADHICE EIHICOz D IRIGICH £ -
Tw%m%ﬁw%ﬂ%ﬁﬁ%%émtomﬁwﬁw@ T, HiS RO CREBEREOAZN R SN, EYNZE L
TBHTENWREENT, THIC, T LIERERBEOEZH WS KD, 72/ BRNAKERZ W RORE)
E%@ﬁ%ﬁmomf%@ﬁ%ﬁoﬁo

F—U— R inRAERR, BYI, HEER, BENEH

Keywords: coastal ecosystem, food web, fishery resources, migration tracing
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The effects and solution of "mixing problem” in the dietary analysis using stable isotopes

PR I 5 BE2Z — B8 2
MATSUBAYASHI, Jun'* ; TAYASU, Ichiro?

RUESRAAAERE A v 2 —, 2 RR B HUBRBRE A5
LCenter for Ecological Research, Kyoto Universiigesearch Institute for Humanity and Nature

B O Z WK I 2 LZERINAARDIFIELE. ZDEMAFIH LI BYEROLZERNRLLTRE %, iE> T, YD
Hf% & 2 OHEROLERNALLZHES 5 2 & T, HRIVOBHHEZTTS TN TE S, ERNEZHWZE
HoRrzeid. MRS EICEBOBMZHEE TE 250, HEDOKRAREICELISHWETHE T b, NEA &
HEY, BN LT TEREY—IVE L THATN TS, ZTL T, BERGILLFHINTVEDHKRE (6
13C) & 2B (§ 5N) OLERNALLZ OB FETH S, & BCHEIE Cs i & Cy WiV Tl IC HR 2R
T END, TNTNOMYDEBR L BAFEERNDFLGREFRNLIENTE S, . § BN HEIGEYIOREERE
KRS TP ERT 2T eh 5, NREWIN E DOREEMEOBYIRIC K DIRIE LI EHEET 2 2 LA RfETH S, &
S, EFETIEBYEIR &SRB OFENAALLMED 5 S BYEROF GHREHET 5. BRETTIVCK 272175 W
HERLNE Xk T,

ULh LEDS, ZERNAEDHIC X BFEROMRETTS LTI, W O ORESIFEET %, T LT, BYHEHE
MR ORNALLD 73 & - T T % mixing problem: ZD—DTH %, Thld. ZLOBYEIR (e.g. 4FEEEN ) #
FIH T 28O BN T LI ULIRECAMETH O . BWIORN AL Z I LTS 2 S BV O T 5 NVK E KiEZ2 £F
DIFHIC, IBRETT IV EOHERRISNA T ANE U B2 EKT %, TOXI B EHARLNZHEEIE., BE
ETIVOMHOBEEICEE D 5§ HAADHT OFREROMIRNKEEE & 7220, BIETE OB SRR N TWhiRun,

ATk, JBBEED v 2= (Ursus arctoy 72 il & LT mixing problemD 3 fl & Z DO /7iE7% . RO T — % 7% [
WORT Z EZANET S, MBEIWITH S 7 <iE. CIHYIORE LEW. Y. BIEY (Cy MiE 3T R ERA Rl
MERZFRIHT %, 2L T, C3MY & e LEWI N OV Ok - ERFNMALEE, =207 0y b ETiRE—ER L
WKL, e 7 ORNKEIZZ OHRIHLIIC 26T %, TOX IR T, HRIMHEOBYIOFIHEIE S v &
EZENNBED, EERICIIHIHOBYORADIRETE b I OENAEZR T2 2 N TEDS, T ORI Z T
T B7DITIE, —ERE BICAIE T 2 BYOWT N2 RIS )8 T B RNATEESBINT 208N H %, AW T,
MR OER & FES OB R 72 IS 77 BEC & 5 1 4 Y OLERNIAZIENT 5 2 & T, JtiEED L 7 <IcBIT % mixing
problem® i % ik 7z

JtiEE OILHEGICAIE T A HR P EO L 7 190 kDT T —7 > L ZORBWER (C; HAK, C; R, a—
V. BELEWIE. V) OB TV VT RITO, RE - BE - A A VERNMKLEZRE Uz, FEW0T. RE - EERO
HOYE Q) LikE - EBE - A AV ERHVWES G T, IBAETETIV(SIAR) ZHWTEAZ LIS BYoR| FH#
BEHEE Uz, Z LT, #EEINTZFHEDHOPRE L 95%SHHX B OHiPHZ, 2 MO EMAZ AW zGEE & 3D
HeTHRLU T,

BYIERORZE « SRFNAILER. C; BAR, Cy RIZH. MELEWH. Y NRE—ER LML TED., b
FEPEDEAROTRICAIE LTz, B 7ROfEIE. 2T D ATOBYINEKT 2 EFIRICOH L T\, 2
LERNAACTHEE LTS BB (Cs HAK, Cy B3H, a—. LY. ¥77) OFGROFEEHEIZ. ThEn
33.2%, 28.1%, 8.4%, 19.0%, 6.486 D . 3FEDILEEIXZNZF N 36.5%, 28.3%, 6.8%, 11.4% 10.58%65 > 7z, 2Ff L 3F#
DG TOHEEMED AL, FE BT 12.0% REKE L. ROT Cy HARI (5.3%). V7 (5.1%) TH -7z, 3FDY
BTN T 2 F DG TlERE LB OZF 5HNE ARG (GRA 53.3% SN, Y7 MU CIEAHD T GRAE/ NN S
NaEmcdH - 7z,

AFFZETlE. mixing problemic & > TEMHEE DFREFITNNA T ANVE L B T L 2EBEOT— 2 ZHWTRT T LI
I Utz IRGRDED . BYIDTEKT 2 ERROBAHICAIE T 5 [ FEYIEHOE GRMERFHEE N, WO &ER (Cs
HAKE Y ) OFGEMENHIEEN TV, ThHOREMNS, mixing problemAMHE & 2 K Tl FMAT—
R 72 MR G 5 T EDNEETH 5 T LARBENTZ, o T TOXK S BIEAICEH IR ATTROBIMPET
BINAT AT iz o TENEBERZEEZ SN S,

F—T— R EFAA, RE, 235, A4V, BEET IV, e I<
Keywords: stable isotope, carbon, nitrogen, sulfur, mixing model, brown bear
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Marine ecological study using long-lived radionuclides

R A s B A A L RN T 2 NI 3412 R 1.2 3 MY SERR A S Ok & !
YOKOYAMA, Yusuke!* ; MIYAIRI, Yosuke! ; OHKOUCHI, Naohikd ; OGAWA, Nanakd ; MATSUZAKI, Hiroyuki? ;
KUSUNO, Harukd ; NAGATA, Toshit

VHORORSE RURERFZET, 2 MBTEREiasemsng  EYiBRIL 2o 0y, ° dUR%E e sty e
I Atmosphere and Ocean Research Institute, University of Tokpepartment of Biogeosciences, Japan Agency for Marine-
Earth SciencesUniversity Museum, University of Tokyo

WEEERERB K UEMEERIC OV TOHROEEE, BEBXUERRRER L L ERICBEE L HEELHETH S,
EOFHAEER O/ N bR LI X b i —Z Wz DU EAHOBINC T 2 HHRABE I N, BV O TEhkE
AR EICDWTOBENER L TE, LHALZOFETE., B H—DEZII@E L Ty MIDgY)on —L
AT BHIOBROMMED TE R VR EDOMBENNH > Tz T T TR IGRRITIFET 2 BEHEELLIAD A DA —1%
ZHWT, ERFEENDODD 2 MEOEENEIZHWT, B ERRROMIHZED TE T 5,

AFHETIRFHC, 2 0 1 3FEICHEKRFZERGUF LT O @S GE 2 > 2= EHA I Nz, ¥V T IVAT—Ihdds
BT E % O T SR E DO DR A E RIS CNETHL MR D DDOH LM ALK ERBNT 5,

F—T— R RN, BETEREE, hindds, R
Keywords: isotope, radionuclides, accelerator mass spectrometry, ecology
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