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Estimation of air pollutant sources from the seasonal variation of Sr and Pb isotope
ratios of aerosols

“DNRE SR, MK L SHIN Ki-Cheol®, &% =%
*Shota Kato', Atsushi Matsuki’, Ki-Cheol Shin®, Takanori Nakano®

1. BRAFZREZREARZMAER. 2. ERAZPRANBFRBMAT L Y5 —. 3. BESHIKRIB LRI
1.Graduate School of Natural Science & Technology, Kanazawa University, 2.Institute of Nature and
Environmental Technology, Kanazawa University, 3.Research Institute for Humanity and Nature

[(FUSHIC] BRESTZIFPREORTICMHUEL. KENS DHBAIEREADBINEFT O>TULBIN, ZDE
RB(IMKARE UTKBHATH D, IMEDTHA DERINCFKITHIE (Kaneyasu et al., 2011; Takami et al., 2013)
[CED. KEFEREDFESF(CIDKENSDEENENNICTETDIEEISNDIESR(CHUVTE. FEY
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An attempt to estimate the source and accumulation of atmospheric deposition Sr and Pb
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Recently, excessive input of heavy metals and other pollutions into the surface of environment have
been developed through consumption of fossil fuels and yellow sand. Although there are many
monitoring sites for atmospheric deposition in Japan, the studies that estimated the amounts of
fall in forest ecosystem are very few due to difficulty of installation of sampler. In this study,
we focused on relationship between atmospheric deposition and bryophyte. Since some kind of
bryophyte obtains almost their nutrients from atmospheric deposition, and metallic elements are
penetrated into their tissue. Therefore, we considered isotope ratios and heavy metal concentration
of bryophyte tissue might provide a useful index of source and accumulation of atmospheric
deposition. We collected bryophyte, soil and leaf in many part of Akita, Nagano Miyazaki
prefecture, and analyzed heavy metal concentration and isotope ratios (Sr and Pb). Sr and Pb
isotope ratios of the some bryophyte samples differed to the soil and leaf sample. This means
bryophyte contain metals supplied from atmospheric deposition. In the future, we plant to analyze
bryophyte collected another sites such as the Sea of Japan side. And because the uptake rates of
heavy metal vary among bryophyte species, we have to select indicator species for estimate of
atmospheric deposition.

F—"— I ! Bryophyte. heavy metal. lead isotope ratio
Keywords: Fossil fuel, strontium isotope ratio , atmospheric deposition
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Stream water chemistry and dynamics of sulfur derived from atmospheric deposition in a
forested catchment in central Japan
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IREBRLEMICMUET SFERMEKEG. PRIEMBENSOAKERENBROEEZ R Z(T. HiE
PERIEDASLEENZ V), BIBAICLBIRAT Y VIBMTONTEZAREKTETE. 1990FH(F (CE
RRIANBUL R UBRENNEATZERESTNTLIS (Yanada et al. 2007; Nakahara et al. 2010) M. &
FIOEERATRESNTUS,
[F53E]
ABEDERTIE. REAHEBEAKER BUERRAT S VJHEIICED . 1988FEN SN IMEZMED
REAT—5. 20000 SDEUELE (BBK) DIEZEMT—5. 2001EHNSOYIERA - RENZT—5. XU
WUEHNSERMNICERINTUVSEK - TEAR - A/IIKOBERUOI SOYFO LRSIET—5 % H
LWz, 51, BEEMEICKLDFERIME SUPRINRICH (T I FERmPOBERMCET —FZMNZ. &
HkL Y RRUOKRSHBEREOYIEFHEDENZ{T oI,
(IBERRUER]
LKA T(E. 1990 FAAH LDV S A0 TIBEDERME(L O IZKR DN, REDNZE L VW ERNR SN
‘\ 2005 ARE (LA HIZKFRDNO, REFET L TEH D, pH%H‘J‘i&&‘C“@T‘Eb‘CL\éo SOf"i%fE(at\ B2 IE1EAONO,
DN ADFRHENER S NIZFEHAD 199445 (2210 pmol, L DRESEICEL. ZDHEIF20134E(C(F127 pmol, L™
FTET UL, 1990FERICESNIEANDOEELICE. BABRRALANILEETENDNDIHMEDLBEOATINS
DOFRAICIMZ. 1993FENDARE. RUNBEDFIEDERUERRTIARY L LDIHMELERICH (T IYEREE
DEENET OMNFEL SRR INTULSD (Nakahara et al. 2010) . Fic. EFEOEME(LH S DO
BICFE. KERHWSORADKBLELHDEEALEENETTMERANRTS L TLDIEER SN,
AFOHBEBEDRA - B (C(FRFERVIER R D . 2007FEH52012FF TOMERBICH T BEHRUEZME
%E(CJ%K:VD\BCDIFYJSO TRAE(30.9 0.1 kmol_ ha™' year "THoRBN /—_U||b\‘30)504 TRHEF2.3
0.5 kmol, ha™' year 'C&H oz, mﬁtmmgas(%xw,ﬁ AYERE A Z N ILEIRE OE /NS D Bl gt X0 7K
Wi@fﬁ%ﬁ%&%ﬁbntut£\Jmmbmmzﬁmgmmxgﬁx%<ﬁﬁbtmnoFmﬁﬁﬁw
TEARF D0, @Fﬁnuwm(ﬁﬁ)@%M%n4mt3%tﬁanm\Jnmmm%nM1kt%b<
ﬁm@%ﬁbtoM%ﬁﬂ?@%b<ﬁuwwﬁ(Mwms%)Ef@mgﬂﬁﬁﬁéctﬁﬁ%éntué
CEmM5. AmNNS0S0,”  Ft (S S HERROMENTS LTV B AREMATRIRINZ, —AT. AKHED
MAEFTIEOLBRNRECERE - 7ML LB EEXS5N, Lﬁb?z.ab\so4 TEEAERITNE1990FE
NP OAEERERREESEETCH >l &ns,. TEREBICEBIN CEEEREORENDESE
EZzx5Nc, —ZER. BNERUAIENSE SNz X FOEREFTTIE. 1960/1970F X DPRITEMEHFE
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Nakahara et al. 2010. Soil and stream water acidification in a forested catchment in central Japan.
Biogeochemistry 97: 141-158.

Yamada et al. 2007. Long-term Trends in Surface Water Quality of Five Lakes in Japan, Water, Air,
and Soil Pollution: Focus 7: 259-266.
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fan

*H5E BxE BN QAL B 2EC. EF AE. B ER

*Yumi Yoshioka1, Kimihito Nakamuraz, Nakano Takanori3, Haruhiko Horino4, Ki-Cheol Shin®

1. BEKE, 2. 78RR, 3. MEHIKRIBZM. 4. KIRFFIZKZ
1.Tottori University, 2.Kyoto University, 3.Research Institute for Humanity and Nature, 4.0saka
Prefecture University

FANEFEIBRM (140km’) (C(ZBEHTAAEEL. TICTE - KERAKE L TRAICRBINTL
Do COMTKEREDFGNLERA - REEEZ XS LTI, HBEBD T KRB T KRR ZIBIET S
CERRBEED, E<IC. ANRMBICHUVTIE. BRI EBZORBH T KE DARIBIRR (K% - &
TIRK) LRIRMND50 U EE 5HBKENSDEEKDFEECDVWTER LLITNEL S, KRFET
(&, MRk EMERA Ga)lZkEBEAK) (CDVWTYILF L= 0OaHRFENS. ZBM T KDRENZESF 0K
BERAN_ILZRATICEZBNE U, KESWMOBR ERIRIT O M TKU—FER. FEIRE
8, IRITEBM T KREMEENT DK EAER & DBEUERIE L T,

BRI DM K63 MR, B R, BRIREEOFEI. BIKICERDE) I DA)I7K135t R, BEKsR
(DET83MhAR KRR E 2011466 5 OEEMEAR R (C Bz, DTER(L. BE - KEREBIAL (6. 6H) . X
~OYFo LRERHEL (YSr/%Sr) ( BEAT Y. MBTETH 3.

EEM TN P0RVGHIE. FEUICGEVEETIELS . FRINSEVEE TS L3DmELERL. F
BN S ZEBUALL DBV KD TAADBBERELC TVBEEZISND, ZN—HTH0. NS, &
ROEEEBRZILHAEKCLBZMTAEERIEALEECTUEVC ENERI N, EBIHTAKDOMY

. @@ Sr¥C HCO, . SOTIEDWTE. ANIKDFERNBE (T3 FEUIHE & KREEEAMEVE) T TR
EME<. BIRMHPRETENS < LD DmERRHS SNz,

SEBHTADYSr/%Sr(d. FEUIISAVEE CIRRE DB NEEE S (I TEMEE RS —A T Bl
HETIHIMBEMETH 21z FEUIDEIIIKIE ERBOMBENOEEEZ (T TCEMEZRLUIZ. 2 THORNMIKLLD
DREEHS. FEUIIH S DEEXKOFEIERMARBDORRE COBE CRI EMDM DTz, sr/®
Srid. Mg”. (a”. SIEE L METENETNEOHBEEERLR, HRENSEET 3 BECLENSDA
HOEEE Z(FBAKCHEAN, FRIINSEESNTTNIKERET 3T E(CL > THTAKBEHRERS
NTLBEERIN,

SEOKEEAERIE. TKU—FHUANSESNHMTAEIVS -0, FEIREEIHSHEDS
NrzR% - ExXE. ERHEEEREO IR T TAKREBITHN SEE SN T AKREDBER EBEMZRL
iz
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PRILIMACBRII LR, #AEILAREE DILER) TRAHALLIEHENMNICELS, BEMRSLTREMROFELR
nNcusd, Fic, EERCHEEROREMNA (BT ERED) v, RERIMBREOEREMMAE (WEWLEAZE) T
[FEVRALLZER L THD, MENLERE SRRZNERFE (BEOEELLY) A5 U CRHALLER
INTULBREEZSND,

d-excessfEODMEHD E, BEEOKRKFEFHRITHENMIES, AE (FBRD) (L ICRMEFERL,
SBEOHRBAFME TREEMEERL TUS, CNIE, REEEHINTULDLDIC, MTKDEKDET
HDKBELIDER (KFEFEH, BREAN) RELSCEICERIDIEEZXS5ND, FlllcHd &, BRI
IR& B (Cd-excessfBIZEL T BEMANRH SNDMR, AEBLMTEC S UEBIEEZ(CH SN TUE
Vo COBRLD, EEOBRVEPILARICK > TRKEKIDEREMNRELD, ILIROERITEAEFROSE MRS
LU, ARTRARBHOSEHMRE#L TLWBSCERBEIND, —7, ESHRLEAMERERRLMTEK
HJDESNDCELGEBRBL TULDRE, d-excessBICIIARELELLMIBOHSNLIWNWEEZSND,
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MOEE L D fe, SERIEREFRSLUCERMADHABRRERMSIET, LEBORMADHEEIC DUV TIER
L, BRICDVWTHEICHREZENHDIFETH Do
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Natural abundance of "N of bulk soil N has been investigated in many studies with emphasis on soil
N decomposition, N loss, and chronosequence of N dynamics in forests. 6N of bulk soil N generally
increases with soil depths, which is considered as a consequence of the loss of "“N-delpleted N via
leaching and gaseous loss both coupled with N mineralization and nitrification as well as the
incorporation of "N-enriched N into bulk soil N via microbial biomass. However, the details on how
"N of bulk soil N can be discriminated during these processes are not clear.

We analyzed the 6N of bulk soil N collected in the GRENE (Green Network of Excellence)
environmental information project and the ReSIN (Regional and comparative Soil Incubation study on
Nitrogen dynamics in forest ecosystems) project (Urakawa et al. 2014, 2016). Mineral forest soils
were collected in each watershed from five soil profiles with different soil depths down to 40 or
50cm depth. We used a modified EA-IRMS in TUAT with higher sensitivity to measure the 6"N of bulk
soil N with low N concentrations. We analyzed the soil samples (488 samples from 32 watersheds)
with higher N concentration than ca. 0.1% (with less than 8mg sample weight to run) to reduce the
risk of incomplete combustion.

6"N of bulk soil N ranged from -3.2 to +10.2 permill with N concentrations ranging from 0.1 to
1.3%. Isotopic fractionation factors for bulk soil N, estimated from the relationship between N
concentrations and 6"N values, ranged from 0.6 to 7.2 permill. The differences in mycorrhizal
association of plants would influence the isotopic fractionation factor (Hobbie and Ouimette 2009),
although we found no significant relationships between mycorrhizal associations (ECM, AM) and the
isotopic fractionation factors. Climate factors such as MAT and MAP suggested as the factors
affecting 6N of bulk soil N (Amundson et al. 2003) were not significantly correlated with 6N of
bulk soil N. In the presentation we will discuss the possible factors influencing 6N of bulk soil
N and isotopic fractionation factors in the forest watersheds.

F—O—F ! RERMAE. FMLE. BRER
Keywords: Stable isotopes, Forest soils, Nitrogen dynamics
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Nitrogen saturation is one of the forest environmental issues as a result of increasing
anthropogenic emission of reactive nitrogen. Forest which reached nitrogen saturation exports
residual nitrogen as dissolved inorganic nitrogen (mainly nitrate: NO;) and the amount of NO,
leaching is one of the signal of nitrogen saturation. However, the mechanism of nitrate export from
forest ecosystem is not well understood because of complexity of forest internal nitrogen cycle. In
fact, NO;” has two sources, atmospherically deposited nitrate (NO, .. ) and microbial nitrate (NO,
nicrop) 1N forest ecosystem. These two sources could not be separated so far, but triple nitrate

3 atn Trom NO;° . . and revealed that the

) in stream water is about 10% worldwide. To clarify the mechanism of export
s ) £O stream from forest catchment, we explored which
factors of forest ecosystem influence f,, in stream water.

We measured SHN—NOQ, SmO—NOQ, A”O—NO{, and NO,” concentration along with forest hydrological

pathways, through fall, soil water, ground water and stream water at Kiryu Experimental Watersheds

isotope analysis techniques enabled distinguishing NO
fraction of NO, . (f

3 atm atm

of atmospherically deposited nitrate (NO

(KEW) in central Japan.

We calculated the value of f,, of four stream water, and mean value was about 10% except for one of
the stream water which flows steep slope catchment. These results are consistent with the reports
for stream. In soil, the concentration of NO;” and the values of f, were decreased along with the
soil depth suggesting that NO, ., was consumed immediately at surface soil. In contrast, the values
of f,,were not fluctuated in ground water which suggests that the value of £, in stream water is
almost determined at soil.

F—O—F ! FMEER. HE 7 U RERMUE. BERAMERE
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Effects of rapid environmental changes on groundwater dissolved organic carbon dynamics in
Tropical peat swamp
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AR (IEER - A3 - BEK - B EEDABENC L BRBCEMNDEELN. MEBRICKEFITEECDVNT
AE Uz, BITH)OHEKEEE L TRET SAFREMKE (Dissolved Organic Carbon; DOC)DERIER
FEBICEB U, RRBEREHIMD, (XERD XM, Bk - KK EREmEN (BEREEEEEEETHMT
HoEECD) FEICDVWTHEL,

gRIF. TVRRXIT - AVRSBEEOY 7 OM. RO AUVIIVE - AUV IS IMICHNT
o1z,

HITFKARDDOCEE [F. KAMPIRMO AN, KEEHMERR LU ZMRKL OB > M. AKBEROBRMT
KT BEARRBICES L DIz, Tl MTFKUIHHEEICERU. ZHICET UM TFAKPODICERE (X
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Absorption of radiocesium by fungi -estimation of soil hyphal distribution using stable
isotopes-
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Many studies after the Chernobyl nuclear accident in 1986 have reported that fungal fruit bodies
accumulated higher "’Cs concentration than other organic materials in forest ecosystem. Some of the
studies pointed out soil hyphal distribution as one of the main factors determining "*’Cs
concentration in fungi, but the viewpoint has not yet been examined well. We therefore have
attempted multi stable isotopes ('°C, ™N and **S) to examine the relationship between hyphal
vertical distribution and "Cs concentration in fruit bodies.

Study site was a broad-leaved forest dominated by konara oak, mixed with fir, located at 20 km
southwest from the Fukushima Daiichi Nuclear Power Plant, in Kawauchi Village, Fukushima
Prefecture. Fruit bodies and soil core samples (down to 30 cm below the soil surface) were
collected. After oven-dried, the fruit bodies were ground into powder, and isotope ratio (d“C, d”
N and d*'S) and "¥Cs concentrations of samples were measured. Each soil core was separated into
2-cm long, sieved after air-dried, and isotope ratio and "'Cs concentrations were measured. For **
S measurement, sulfur was extracted from samples with Parr bomb and collected as precipitation of
BaS0,. Litter and humus layers were also collected, treated and analyzed as other samples.

YICs concentration in saprophytic fungi was lower than that of ectomycorrhizal (ECM) fungi in
average, but there was wide variation among genera and within genus in ECM fungi. Saprophytic fungi
did not accumulate so much "'Cs despite the high "'Cs concentration in litter and humus layers. The
vertical profiles of d"°C, d"N and d**S had a common trend; d values decreased with the depth.
Saprophytic fungi showed most negative delta values for N and S isotopes, but most positive for C
isotopes in the fungus groups. Genus-specific d values were observed for N and S isotopes, which
variation was comparable to those observed for soil vertical profiles (figure).

Results of isotopes analysis suggested hyphal distributions of saprophytic and ECM fungi were
completely different and that there was considerable difference in ECM fungi. Saprophytic fungi had
d"C and d"N values close to those in organic layers after being adjusted based on the suggestions
from previous studies about isotope fractionation. d*'S values in saprophytic fungi also were close
to those in organic layers. The results of 3 isotopes indicated the hyphae of saprophytic fungi
were restricted almost to soil organic layers. On the contrary, hyphal distribution of ECM had wide
variations in mineral soil as indicated by genus-specific variations of d"N and d*s.

We did not observe significant relationships between hyphal distribution and "'Cs concentration in
fruit bodies. Saprophytic fungi showed lower "’Cs concentration than ectomycorrhizal fungi
regardless of shallow distribution of hyphae; and some genera of ECM fungi had similar values
though they had different stable isotope ratios. These data are not consistent with the view that
emphasized the relationship between hyphal distribution and "’Cs concentration in fruit bodies. The
view of soil-depth dependent "’Cs accumulation by fungi needs to be re-examined.

Sulfur isotope seemed to be useful for estimating hyphal vertical distributions. Since the vertical
profile of d*S was similar to those of d"C and d"N, multi isotope approach will provide an
effective tool for investigating biological processes in soil ecosystems. For further application
to fungi study, isotope fractionation of sulfur and d*'S of available sulfur by fungi has to be
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Reconstruction of dog diet in Jomon period using carbon and nitrogen isotope analysis
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Dog is the earliest domesticated animal among other livestock. Dog’s role as companion animal and
support for hunting is different from those of other livestock (e.g. goat, sheep, cattle and horse)
which are mainly exploited for foods or labor as food. Because dog diet is similar to human diet in
traditional subsistence, reconstructing dog diet is important to evaluate ancient human subsistence
over time and space. A number of previous study show that isotope signature (carbon and nitrogen)
obtained from ancient dog remains resemble to contemporary human remains.

Recently, a number of dog remain, especially for Jomon period, was excavated and identified in
Japanese archipelago. However, the study of evaluating the isotope signature of Jomon dog is very
little. Gakuhari et al. (2015) demonstrated the date of two buried dogs in Jomon period using
directly radiocarbon dating of dog bones, so that two buried dog were dated to ca. 7300 calBP. In
addition, the carbon and nitrogen isotope analysis of bone collagen indicated that the dietary
characteristic of two buried dogs is similar to those of human remains from same site.

Here, we report new data of radiocarbon dating and stable isotope analysis from other dog bones in
Kamikuroiwa rockshelter site and Higashimyo shellmound. We discuss the dietary characteristic of
Jomon dog in Western Japan.

As results, other dogs in Kamikuroiwa rockshelter and 11 dogs in Higashimyo shellmoud showed very
close ages to two buried dogs in Kamikuroiwa rockshelter, and assigned to the last Initial Jomon
and the initial Early Jomon period. Although these results were not consisted with the previous
archaeological interpretation, they are important because these dogs were one of the oldest
evidence of certain Canis domestication in East Asia. In addition, based on carbon and nitrogen
isotope analysis, we found that Kamikuroiwa and Higashimyo dogs could be discriminated to three
populations with different isotopic patterns. This new finding is important to reconstruct ancient
feeding culture of dog and human subsistence for Jomon period.

F—"—K : Isotope. carbon
Keywords: Jomon dog, nitorgen
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Food web analysis using stable carbon and nitrogen isotopic ratios: from the shallow to
deep water in Toyama Bay
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Geochemical diagnosis of groundwater flow system in the Ohno basin, Fukui prefecture

B 2. B BN AH BRR\ 8% HEF BR . LA £ B8R 87, dn =28 tE
B Bl FE°. (LM BEEN. TEB BT EF. JuB AT

*Takanori Nakano', Kicheol Shin', Tamihisa Ohta', Yukiko Kusano', Ichiro Tayasu', Yoshihiro Yamada?,
Yoriko Yokoo®, Maki Tsujimura‘, koichi ikeda’, toshiaki kaeriyama’, Akihiro Yamada®’, Kouhei
Shitajima’, Hiroyuki Ozawa’

1. RZ2HEFAEEEAN ABXCHARERE HBSMIKRBEZMETR. 2.8)IIXZEFE. 3.ASHARFET
FE. 4R AKEEMRIER. 5. KEME&A

1.Research Institute for Humanity and Nature, Inter-University Research Institute Corporation
National Institutes for the Humanities, 2.Faculty of Agriculture, Kagawa University, 3.Faculty of
Science and Engineering, Doshisha University, 4.Faculty of life and environmental Sciences,
University of Tsukuba, 5.Municipal office of Ohno city

Shallow groundwater system is developed in the city area of the northwestern Ohno basin, Fukui
prefecture. This groundwater, termed as city-GW, has been used for daily lives and industries, but
the recharge area and flow system of city-GW remain unclear. For the sustainable use of city-GW, we
determined multiple components for the surface water and well water collected by elementary pupils
as environmental education.

The oxygen and hydrogen isotope ratios of the city-GW decrease from -8.1 %and -48 %to -9.1 %and -57
Stoward the west. The city-GW is divided by an interval of 0.1 %in the d'®0 value and 0.8 %in the d’
H value. As the groundwater level decreases from south to west, it is likely that each isotope
envelope corresponds to the flow channel. This view is consistent with the spatial distribution of
several dissolved ions such as Ca’'; the high concentration of Ca’ corresponds to the groundwater
with a uniform d'®0-d’H value (-8.9 - -8.8 %and -52 - -51.2 &). It is likely that the city-GW is
recharged mainly from the southern alluvial fan where agriculture is active. This is consistent
with the high concentrations of As and Mo in southeastern city-GW, suggesting the contribution of
fertilizer.

The western city-GW is enriched in NO,, indicating the source of N to be human activities such as
sewerage. Several components (K, S04) in the western city-GW is further subdivided into the north
and the south by Mt. Kameyama, which is composed of granite. This result suggests that the
geochemical nature of aquifer sediments in the north are different from that in the south by this
mountain. This view is compatible with the analysis for the fluctuation record of water level at 14
monitoring sites in the city-GW area. We consider that Mt. Kamayama plays a role as a barrier for
the southerly flow of the city-GW. Thus, the water quality mapping is effective for elucidating the
flow system of groundwater.

F—O— R DHITRK KRN, KiK. ZERMA

Keywords: groundwater, Ohno basin, flow channel, stable isotope
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Influence of volcanic ash in soils on Ca cycling in forest ecosystems - Using Sr isotopes
to determine the contribution of volcanic ash to Sr and Ca in stream waters and plants in
a granite watershed -
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Provenance analysis of aluminosilicate detritus in marine environment by Sr-Nd isotopes:
terrigenous input from the Amur River to the Sea of Okhotsk and the western subarctic
Pacific
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Provenance analysis of terrigenous material in marine sediment and suspended matter provides
information about a paleo- and modern environment such as atmospheric and ocean circulations and
climate change on continent. It also figures out a relationship between terrigenous input and
biological productivity in ocean. Radiogenic isotopes such as strontium (¥Sr/%Sr) and neodymium (
"Nd/"Nd) in detrital (aluminosilicate) fraction of marine sediments and suspended particles are
valuable indicators for identifying the geographical provenance of the terrigenous material (e.g.
Dasch, 1969; Grousset et al., 1988; Asahara et al., 1999; Asahara et al., 2012). Because the
isotope ratios in detritus, especially Nd isotope, are not significantly altered by the process of
weathering, transportation and deposition.

Primary productivity is high in the Sea of Okhotsk (0S), most likely because of terrigenous input
from the Amur River that includes dissolved matter and suspended matter. And the western subarctic
Pacific (WSP) is one of High Nutrient Low Chlorophyll (HNLC) regions, and the most important source
of iron in the WSP has been thought to be terrigenous matter from the Amur River together with the
Asian dust (e.g. Nishioka et al., 2007). To reveal the transport and deposition processes of the
fluvial materials in the 0S, the Sr and Nd isotopes of the detritus in the surface sediments and
suspended matter were investigated.

The regional variations of the isotopes indicate that the detritus has three main sources: Amur
River detritus, with a high ¥Sr/*Sr ratio (0.711-0.715) and relatively low g, value (-8 to -7);
volcanic detritus derived from the Okhotsk-Chukotka volcanic belt to the north of the 0S, with a
low ¥Sr/®Sr ratio (0.703) and high €, value (+7 to +8); and detritus from the sedimentary rocks
north of Sakhalin Island, with a high ¥'Sr/®Sr ratio (0.709-0.710) and low g, value (-10 to -9).
The results indicate that the Amur River detritus is dispersed across the northwestern continental
shelf and further transported southward along the east coast of Sakhalin while flowing out of the
shelf. The Amur River detritus flowing out of the shelf is mixed with the Okhotsk-Chukotoka
volcanic material transported from the northern area of the 0S by the Okhotsk Sea intermediate
water (OSIW). The transport processes of the Amur River detritus in this area are supported by
previous studies of turbidity that indicated that the dense shelf water (DSW) entrains resuspended
sedimentary particles on the northwestern continental shelf and transports them to the OSIW. It is
possible that the OSIW entrains the Amur River material, which then circulates in the 0S and partly
flows out to the WSP.

[Reference]
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Spatial variation of neodymium and strontium isotope ratios of shellfish soft bodies in
the coastal sea of eastern Tohoku District
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Sr isotope ratio (¥Sr/®Sr) has been used as a geographical index of water and vegetation and a
tracer of animal migration in terrestrial ecosystem. However, it has little power in marine
ecosystem because of extremely homogeneous ®'Sr/*°Sr ratio in seawater. In contrast, the Nd isotope
ratio ("*Nd/'*Nd) has a potential to become effective tracer of marine organisms because the "iNd/
"Nd ratio of seawater is known to show a variation in the area and depth in the ocean (Amakawa et
al., 2004). Nonetheless, there is little report on the Nd isotope ratio for marine and even
terrestrial organisms, largely due to the extremely low content of Nd in organisms, and the
resultant poor awareness of the element in ecological fields.

In order to explore the potential of Nd isotope as a biogeographical tracer in marine ecosystem, we
determined the isotope ratios of Nd and Sr in soft bodies of shellfishes, mainly oysters and
mussels in the coastal sea of eastern Tohoku district. Our results show that the 'Nd/'Nd ratio of
the shellfish has a wide variation (0.5123-0.5128), whereas the ¥Sr/®Sr ratio lies in the narrow
range (0.70912-0.70921), which is almost equivalent to the value of seawater. Although the
shellfish has lower 'Nd/™Nd ratio than the exchangeable fraction of river sediments in the
watershed of the coast, both ratios show a strong positive relationship (r’ = 0.75). Further, the
shellfishes have higher "Nd/"Nd ratios than seawater in the northern Pacific, and the
exchangeable "“Nd/"*Nd ratio of river sediments has a weak negative relationship with the ¥Sr/%Sr
ratio of the associated river water (r’ = 0.37). These results demonstrate that the shellfish
contains Nd derived from the watershed rocks of the adjoining river and Nd from oceanic water. It
is concluded that the Nd isotope ratio has promise as a geographical index of habitat and foraging
site of marine organisms and an effective tracer of marine animal migration at least in coastal sea
zones.
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Geochemistry of Mesopotamian clay tablets and strontium cycle in West Asia
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In this study, we present bulk chemical compositions and Sr-Nd isotopic ratios of cuneiform clay
tablets ubiquitously excavated from Mesopotamia aiming to pin the place of origin by comparing
characteristic physical feature of tablet clay and sediments from Meosopotamia. The obtained data
were further compared with the compositions of meteoric water and river water in West Asia to
discuss circulation of strontium and other elements, that involves interaction between
rock/sediments, water and atmosphere.

Bulk chemical analyses on tablet clay samples revealed that they contain ~1% Na,0, whereas (a0
contents reached up to ~10%, implying that secondary Ca-carbonates were accumulated in pore spaces
in original sediments during diagenesis or during preservation of the clay tablets. Ca-carbonate
fills the pore-space under the optical microscope and was also detected by XRD analyses. The
Ca-carbonate may have added artificially as a cementing material to achieve and maintain
appropriate material properties for writing. Ti0, (@.6%), Ni and Cr contents (> 100 ppm) are high
as a felsic magmatic rock and imply some influence of mafic rocks, such as ophiolites. Samples from
Nuzi (upstream of Tigris) has higher Ti/Fe ratio compared to Euphrates samples.

ATl the clay tablet samples show a weak Eu-anomaly and LREE enriched pattern, but they have
different REE concentrations. Bulk Sr-Nd isotopic ratios were plot in a narrow range: 0.70835 to
0.70895 for ¥ Sr /%Sr isotopic ratio, 0.51237 to 0.51243 for "Nd /™Nd. To evaluate the influence
of Ca-carbonates in the tablet, we leached clay samples using acetic acid. Sr isotopic ratios of
the leachate were approximately 0.7080 and plot in much narrower range. The obtained Sr isotopic
ratio is similar to that of average Turkish meteoric water and Caspian Sea water (0.7082), but
significantly lower than marine Sr isotopic ratios (0.7092). Iranian meteoric water has slightly
higher value than Turkish meteoric water, but still lower than the marine Sr isotopic ratio. Sr
isotopic ratio in the meteoric water is generally controlled by composition of aerosol (loess),
especially soluble material such as carbonates. Our results indicate that Ca-carbonate cements
(caliche or calcrete) formed at the surface condition have a great influence on the strontium
circulation in the atmosphere of West Asia.

F—O—R XVYRSZT7,. LOVFILER. ik, BEY. XK. EEY
Keywords: Mesopotamia, Strontium cycle, clay tablet, cement, meteoric water, sediments
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2 +OYF D LEHELIC KB DY EEMHIRIOBERAME(IT)
Usefulness of strontium isotope composition for determining the geographical origin of
Japanese horseradish (Wasabia japonica) (II)

e B PN ERF. FE &L B WERE. BE St B 23 N BES
*Takafumi Kamitani', Sachiko Nakamura', Akira Ito', Sayaka Ogo', Takuya Nishijimaz, Ki-Cheol Shin®,
Yasuhide Muranaka'

1. B RREEERNZAER. 2. FREEMEINER. 3. SRR
1.Shizuoka Institute of Environment and Hygiene, 2.Shizuoka Prefectural Research Institute of
Agriculture and Forestry, 3.Research Institute for Humanity and Nature

ERCVEMCESINZILOYFIL (Sr) OREBUAL (USr/%Sr) (. TNFTECHEROERZED
DB TEAIN TSN, EYSHEEETH3ER - TF - KORMIMERERMT S ENS. BEYD
E-L—YEUFT «—EBEBE L TERLSNDDH S,

TJYE (Wasabia japonica) DFIEHEIIE (AR EREBBOBFBKLERKTHD. COXSEIUMIF. KRET
YOIERIEE DABRLEENDEL SBKEFHOMEZ BERRLUCRAMMMERE LD EEZS5SND, £
CCARETIE. SIRERMHUALLC LB DY EDEMYBINTaME M T3 EEBMNE Lk,
EK@EEUU#EEMT%%%H%\ﬁik\Eﬁ%\iﬁﬁ EBIRENSH3AMSECEVTIHEITY Y
TILE L OZDRIBMTH 3BAK - ERAKIST Y FIVEREL. MBTREYSr/SSrEfE LR, Z0OBR. Y
Sr/®Sr(3thENEBMIC L > TEHBMEELD., BHENDTHE EEBKMERFEF—HRITBZEEBRR LR, 5
PHBOE L WA LEIE CH 3HMEBENFEE - BEILmcEYsr/PSsrNFEAL0.7040U T EREB/UVVEE
0. PERDIEES CHBEEND AT 3EBECERF CI30.7095U L THWMEE L D, TDLSIT Y
Sr/%SrC L D TOY EEEMMEHRITESC ERBASHICHE DT,

F—OU—R I EM¥EL OYE. HErR. X~OYF O LREMEL. E#REE

Keywords: discrimination of the geographic origin, Japanese horseradish (Wasabia japonica), trace
element, strontium isotopic ratio, Shizuoka Prefecture
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