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Ocean oxygen depletion due to decomposition of submarine methane hydrate
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Real reactions of seawater and mineral matter: coral reef ecology
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We need to elucidate which marine calcifying organisms can carry out the actual fixation of atmospheric carbon dioxide or
not. The carbon dioxide species dissolved into seawaters are starting material of reversible reaction between calcification ar
decalcification. In our bottom-up research the real enhanced skeleton formation was actually observed from individual primar
corals to each tubular colony. The proton transfer in coral reef-building seawaters controls all reversible acid/base dissociatio
reactions (Chem. Eur. J. 2014, 20, 13656-13§6After the true real reactions among different chemical species in seawaters
were identified on the basis of material energetics and biology of marine calcifying organisms, a reasonable overall reactiol
should be estimated as material balance. From our data of base/acid titration (Chem. Eur. J. 2007, 13, 10%¥h-lighiB81
microscope observation and culture experimgittwas become clear that the enhanced skeleton production of each coral polyp
skeleton and each colony is controlled by reversible reaction between calcification and decalcificatiocnHCH; ~ <> CaCQ
+ H*. Here solubility product [C&][HCO3 ] is much larger than [Ca][CO52~] for reversible equation Cd + CO;2~ «

CaCQ. Our idea) of proton dynamics demonstrated the increase of{Qaand the decrease of major [HGO] and minor

[CO52~] with decreasing pH at a givendp, and~7.8 <pH <~8.4. Thus stable variation of seawater pH over geological and
laboratory timescales is actually real in reef-building seawaters under no anthropogenic influence on atmospheric carbon dioxid
*) Suwa, Hatta and Ichikawa:) Ichikawa.
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Phylogenetic composition of picophytoplankton in the Oyashio and Kuroshio transition
regions
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Eukaryotic picophytoplankton (less than:8) is ecologically and biogeochemically significant component in the marine mi-
crobial food web. Recently, studies about marine microbial diversity have been accelerated using molecular techniques, but bas
information of picophytoplankton about diversity is still limited because of (i) lacking the 18S rDNA data in public database
and (i) fragile trait of the cell preventing sample collection. In this study, we investigated the phylogenetic diversity of surface
community in one of the productive region of Japan, Oyashio and Kuroshio transition region. For the spatiotemporal compari-
son, seawater samples were collected from four geographically different sites with seasonal replicates (five seasons): Oyash
Oyashio— Kuroshio transition regions, and mouth and head of the Sendai Bay. In order to better analyze the picophytoplanktor
community, we applied an efficient approach based on pyrosequencing of the 18S rDNA amplicon using flowcytometry sorting
of cryopreserved cells. From the cleaned 10,000 reads came from the sorted 2,500 cellk2@@perational taxonomic units
(OTUs: 95% cut off) were observed in each site and dominated by three higher level taxonomic groups: Stramenepiles (31
43%), Alveolata (16— 35%) and Rhizaria (7 12%). Of the total of 217 OTUs, 40 OTUs were common among sites, and those
included 21 OTUs common among five seasons, indicating spatially and temporally widespread distributing OTUs in this area
On the other hand, 24 38 OTUs were detected only in a site, indicating the local population. Multivariate analyses of OTUs
compositions showed seasonal change of the community in each site (hnMDS) and showed that the compositions were grouped
seasonsf{<0.01) rather than by geographical differenpe@.5). Thus, the phylogenetic composition of picophytoplankton in
the Oyashio— Kuroshio transition region were composed of widespread and local phylotypes, and dynamically changed among
seasons.
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Cyanobacterial and non-cyanobacterial nitrogen fixation play a different role on marine
primary production
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Marine primary production is limited by nitrogen availability, and it generally increases with new nitrogen input. The new
nitrogen sources in the open ocean are nitrogen fixation and nitrate supplied from deep water. Due to the well-stratified conditio
in the tropical and subtropical oligotrophic region, nitrate input from deep water is little, and nitrogen fixation becomes important
as new nitrogen source. Therefore, in theory, primary production would increase when nitrogen fixation becomes active in the
oligotrophic region. In the South Pacific subtropical ocean, active nitrogen fixation occurs in both eastern and western regiot
(Dekaezemacker et al. 2013; Shiozaki et al., 2014). Meanwhile, satellite observations demonstrate that primary production i
higher in the western region than in the eastern, suggesting that the contribution of nitrogen fixation to primary production would
be different between the two regions.

In the present study, we examined primary production, nitrate-based production, and nitrogen fixation with accompanying
measurements of nutrients and the diazotroph community in the eastern and western South Pacific subtropical ocean. In bc
regions, surface nitrate was depleted and nitrate-based production was similar. On the other hand, nitrogen fixation tended to |
higher in the eastern region than in the western. Although primary production was elevated in the middle of western subtropica
region where active nitrogen fixation occurred, it was not in the eastern region. These results indicated that nitrogen fixatior
did not enhance primary production in the eastern region. We quantifiedifiiegene of three representative cyanobacterial
diazotrophs, UCYN-A, UCYN-B, andrichodesmiumusing a PCR technique in both regions. In the western region, the three
diazotrophs were widely distributed and abundant, that is, these three cyanobacterial diazotrophs played a key role in the nitroge
fixation. However, those abundances were nearly the detection limit of the analysis in the eastern region except some statiot
where abundance of UCYN-A was high, suggesting that non-cyanobacteria dominated the diazotrophs community in the easte
region. Therefore, the different contribution of nitrogen fixation to primary production was attributable to the diazotrophs com-
munity structure.

F—TU— N EREE, FEREERE, nifd B, B
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Microbial control of carbon flux in the meso- and bathypelagic zone
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Benthic prokaryote community and their roles on biogeochemical cycles under the oxy-

gen minimum zone
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We investigated the impacts of the oxygen minimum zone (OMZ) on the benthic prokaryotic communities and biogeochemical
cycles off India. Surface sediments were collected from three sites; core of the OMZ (water depth of 530 m), lower part of the
OMZ (water depth of 800 m), and lower boundary of the OMZ (water depth of 1150 m). Porewater nutrient concentrations,
organic matter contents, and diversity and abundances of microbial SSU rRNA and their functional genes were examined usin
the sediment cores down to 10 cm depth. In situ experiments Us@pbeled bicarbonate were also carried out at the same
stations to evaluate carbon fixation rates at each site. The results demonstrated variability of benthic microbial communities witl
different carbon fixation rate across oxygen gradient of the bottom water.
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Characterizing the biological and microbial community dynamics in the coastal sea sur-
face microlayer
Characterizing the biological and microbial community dynamics in the coastal sea sur-
face microlayer
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'Laboratory of Marine Microbiology, Atmosphere and Ocean Research Institute, The University of Tokyo
ILaboratory of Marine Microbiology, Atmosphere and Ocean Research Institute, The University of Tokyo

The sea surface microlayer is a thin surface film located at the interfacial point between the sea surface and the atmosphel
Compared to the underlying water (UW) below it, the SML is a unique but harsh environment; with elevated meteorological
stresses and biologically and chemically enriched. Thus, it is widely recognized that the physical, chemical and biological pro-
cesses in the SML are very different compared to UW even with just a few centimeters difference in depth. The proximity of
this thin layer to the atmosphere also makes this layer highly dynamic and one of the most important layer to control the air-se:
biogeochemical exchanges and climate-related processes. This biofilm-like thin layer with a depth of less than, 1830
layer have found to exist in most aquatic habitat and oceanic environments. This layer was found to be composed of hydrate
gelatinous layer entangled in a matrix of dissolved organic matter composed mainly of transparent exopolymer particles (TEP)
While few research have shown that the bacterial community in the SML possessed different functional genes compared to th
underlying water others, in mesocosm experiments, have shown that bacterioneuston responded differently when introduced
experimentally-induced carbon dioxide loading scenarios in mesocosm experiments. However, little is still known about the
microbial structure in this layer and their contribution towards the global biogeochemical cycles. In our research, bacteria com:
munity structure in the SML (bacterioneuston) at Aburatsubo Inlet, Misaki during summer and winter were examined using
high throughput sequencing. In contrast to conditions in UW that remained constant throughout the sampling period, SML was
highly dynamic with fluctuations in biological matter concentrations and bacterial communities. At times when the SML was
enriched with biological matter and distinct bacterioneuston communities were formed. When the SML was enriched, rare bac
terial groups including those that could play a role in biogeochemical cycles were more abundantly found in the SML and the
diversity of these groups increased in proportion to the magnitude of biological matter enrichment in the SML.

F—7— R Surface microlayer, Microbial community structure, Biological enrichment
Keywords: Surface microlayer, Microbial community structure, Biological enrichment
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Amino acid composition of natural bacterial assemblages and partlculate organic matte
in the western North Pacific

Mz HE R KH 51
TAKASU, Hiroyuki™* ; MIYAJIMA, Toshihiro! ; NAGATA, Toshi!

LERRURA R KU ER T
L Atmosphere and Ocean Research Institute, The University of Tokyo

Amino acid compositions were determined for natural marine bacterial assemblages (bacterium-size particles separated fro
other organisms and particles) and suspended particulate organic matter (POM) collected at subarctic and subtropical stations
the western North Pacific. We found that L-proline (L-Pro) content was remarkably high [38 - 57% of total hydrolysable amino
acids (THAA)] in natural marine bacterial assemblages. These values were much higher than the corresponding values report:
in the literature or those determined by ourselves for isolated bacterial strains (typical range, 4.3 - 8.8%). In POM, L-Pro conten
was low 5% of THAA) in the upper layer (0 - 200 m), whereas it was high (24 - 26% of THAA) at the depth of 1000 m.
Determination of enantiomeric amino acids in POM revealed that the ratio of D-/L- amino acids at the depth of 1000 m (0.054
- 0.061) was higher than that in the upper layer (0.012 - 0.039). These results confirm and add to the previous proposition the
amino acid composition is systematically altered during bacterial reworking of marine organic matter, indicating that, in addition
to the conventional indicator using enantiomeric amino acid ratio, L-Pro content can be a new indicator of the enrichment of POM
by the organic matter derived from bacteria. Our results also underscore the importance of identifying bacterial constituents ricl
in L-Pro, which might play an important role in biochemical processes mediated by uncultured natural marine bacteria.

F—TU— FEEE, 72 8, T v, SRR, R REE EY)
Keywords: marine bacteria, amino acids, proline, enantiomers, particulate organic matter

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

MIS26-10 215104 FFRE:5 5 28 H 11:30-11:45

MR AREEZR OB @ 7 X/ BEEEZRENAA AT B DY) _ _ _
Sources of dissolved organic nitrogen in the ocean indicated by nitrogen isotopic analysi
of amino acids
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Estimating sources of marine dissolved organic matter (DOM) is one of crucial steps for mechanistic understanding of marine
biogeochemical cycles. Bacteria have been suggested as important sources of marine DOM, but nature of the source Bacte
(e.g., heterotrophic v.s. autotrophic) currently remains uncertain. While compound-specific isotope analysis of amino acid:
(CSI-AA) can be a powerful tool for elucidation of the source of marine DOM, it has been difficult due to the large analytical
errors of CSI-AA associated with the complexity of marine DOM. Here we developed a new method for precise d15N-AA
analysis of marine DOM by coupling HPLC purification and GC-IRMS, and then applied the method to high-molecular-weight
(HMW) DOM samples collected at the Gulf of Mexico and the North Pacific Subtropical Gyre. d15N-AA values and patterns of
the HMW-DOMs were significantly different between the surface and the mesopelagic depths, indicating that their sources ar
different. Especially, the d15N-AA signatures of the mesopelagic HMW-DOMs suggest that they are product of resynthesis by
heterotrophic Bacteria, rather than remnant of DOM produced by autotrophic Bacteria.

S R ETEA W, SERIEEL, 7 S W, RIRK, UK TOETAENA, A o
Keywords: Dissolved Organic Matter, Nitrogen Cycle, Amino Acids, Isotopes, North Pacific Subtropical Gyre, Gulf of Mexico

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

MIS26-11 215104 FFRE:5 5 28 H 11:45-12:00

IRZEFNARLL 2 D Te i O B IE IR OHEE _
Feconstructlng the environmental history of macroalgae by the use of dual carbon isotop
racers
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Multi-scale elemental mapping analysis for biochemical tissue samples using laser ablatic
ICP-mass spectrometry
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HIRATA, Takafumi* ; OHARA, Seiyd ; MUKOYAMA, Sho! ; HATTORI, Kentard ; SAKATA, Shuhef ;
SUZUKI, Toshihir@
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IKyoto University,2Tokyo Institute of Technology

Laser ablation sampling technique combined with ICP-mass spectrometry (LA-ICPMS) has become one of the most sensitiv
and versatile analytical tool for elemental imaging for minerals, fossils or various biological tissue samples. Laser sampling
under the atmospheric pressure conditions can provide high analytical capability to accept large-sized samples ranging from
pm to 25 mm with the optimum spatial resolutions. With the #8 laser beam, from major elements (e.g., C, Na or Ca) to
trace-elements (e.g., Ni, Se or Mo) can be monitored. With newly developed square-shaped laser beam can provide flat samy
surface even after the laser ablation. After the survey scan using the square-shaped laser pit, elemental imaging with high-spat
resolution can be achieved by the laser ablation using the 5/mlpit sizes without any additional sample preparation proce-
dures. With the present analytical protocol, multiple elemental images with different spatial resolution can be obtained. Only the
problem is that the determination of elemental concentrations from the sample. Element concentrations would be very importar
to estimate the absolute amount or rate of elemental metabolism within and among the organs. The quantitative elemental ima
ing, however, had been retarded by the heterogeneous sampling (variation in the sampling depth or volume), mainly due to tt
difference in the hardness or color of the samples. To overcome this, we have developed the soft-ablation sampling technique.

With the soft ablation technique, biochemical tissue samples, placed onto the glass substances, were preferentially ablated
the laser ablation under the highly controlled energy fluence (soft ablation). Hence, no laser ablation was made on the glas
substrate, because the energy fluence employed for the laser ablation of the biochemical samples was significantly lower than t
energy threshold for the glass materials. With the preferential and total ablation of only biochemical samples, we can manage t
obtain the homogeneous depth and volume of the sampling.

To take a full advantage of the quantitative imagings, we have developed new software to obtain the imaging data from the
repeated line profiling analysis. With the present software, possible correlation among the analytes can be easily evaluated fro
only the specific area, or lines. Moreover, possible contamination or secondary miving of the elements can also be tested. Anoth
advantage of the present software is to accept almost all the time-profiling information achieved by various analytical techniques
Analytical features achieved by the combination of the LA-ICPMS technique and the present software will be demonstrated.

Keywords: laser ablation, ICP-mass spectrometry, Elemental Mapping, Multiple Scale, New Software
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NhFLICBIFZHFKROCE, Y, NYTLEREE SO/EEDY X7 _
Contamination by arsenic, manganese and barium in groundwater and human health ris

in Vietham

B[ TR U, BREE 4§ 2 ; - E %€ L Minh Tu Binh® ; Tue Nguyen Minh ; Ha Nguyen Ngot ;

Tu Nguyen Phuc Cafn; Trang Pham Thi Kim ; 4§ 5 ° ; Tuyen Bui Cach ; Viet Pham Hung ;

AHAN HAEN!

AGUSA, Tetsurd* ; KUNITO, Takash? ; INOUE, Sugurd ; MINH, Tu binh® ; TUE, Nguyen minh ;

HA, Nguyen ngoé¢ ; TU, Nguyen phuc cafm; TRANG, Pham thi kimi ; TAKAHASHI, Shin® ; TUYEN, Bui caclf ;
VIET, Pham hung ; IWATA, Hisato' ; TANABE, Shinsukeé

L B IR AR BB RIEAIT S o 2 —, 2 (BN, 3Hanoi University of Science, Vietnam National University, Vietnam,
4Faculty of Fisheries, Nong Lam University, VietnaPZ % K 22456, Research Institute for Biotechnology and Environ-
ment (RIBE), Nong Lam University, Vietham

LCenter for Marine Environmental Studies (CMES), Ehime University, Jajfeagulty of Science, Shinshu University, Japan,
3Hanoi University of Science, Vietnam National University, VietnafRaculty of Fisheries, Nong Lam University, Vietnam,
SFaculty of Agriculture, Ehime University, JapdiResearch Institute for Biotechnology and Environment (RIBE), Nong Lam
University, Vietnam

In this study, we investigated contamination by arsenic and other trace elements in groundwater and in the Red River and tt
Mekong River Deltas, Vietnam. In addition, we evaluated human health risk from consumption of the contaminated groundwater
Concentrations of arsenic in groundwater were in the rangedaf - 502..9/1, with about 39% of these water samples exceeding
WHO drinking water guideline of 1@g/l. Interestingly, 31% and 5% of groundwater samples had higher concentrations of
manganese (400g/l) and barium (70Q:g/l) than WHO guidelines for drinking water, respectively. Concentrations of arsenic,
manganese and barium in hair of local residents were positively correlated with those in groundwater. Estimation using hazar
guotient showed that about 43 % of groundwater samples have potential human health risks associated with intakes of these e
ments. These results suggest that people in these regions are exposed to arsenic, manganese and barium through the consum
of groundwater and hence potential health risks of these elements are of great concern for these local people.
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AR EYIOWMETCR LNV 2R BB M ?
What factors decide the trace element levels in wildlife ?

P IR
WATANABE, Izumi'*

VHRUR TR
Tokyo Univ. Agricul. Tech.

FAEAEYOMETE (ESB) BEICEI2N\y 7759 R LN)VEWET S C Lid, FREEMLiZTTS T
LEELIRS, DF 0. WEAEYOLEYEERES X TSI END 5 C EMHIS N, FRaEEMBIS S/
ENTW5, TNEDIEEREIRR LIcE, FRRRICET BB ORETMRIC BN T, EoeftmzrEE LTl
FH5AEEM N D B, CON—)VEESEBEZSOMBETHEICEYTRES, BLA. LLOETHAEANEDSEDNSE
HWHETTEB L UCESBREICBWV TR, REREHEOZIICK > T, X0EMICES L TFHEINS,

AT, EIKHEFYANOMEBITLRELNNCEH L, EOX 5 RBERMEOHRM « BB I 2 BEEIE
T B0, BOMDT—AEHWTHET LR ZEET 5. 2ok, SHEMICRESI NS ERREOME TEL )V
WKz, MBXOHEZ IV —THNE DR, f7EA A2 2 BB OER, oEMERARELEEL
TWVWABAREMERE LTV 5,

T DX S B YIS BB CESHORH AR, B EFMONTORE 5T, LW (LAl i#
HicEH LW Y M b3 mEENEDNH 2, DED., EVERBEOHEEHOAR ST, EYELOAREICEENS
AJREME L IR S N, SBROARDEFIC BT 250N R G E N 5,

F—U— R WETeR, SR, BEAY), MR R, ok RN
Keywords: trace elements, heavy metals, wildlife, species specific accumulation, element specific accumulation
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2 A7) A (Callosciurus erythraeugp Tl 3317 % R B 7 BB A B 5
Specific copper accumulation in liver of Formosan squirrel (Callosciurus erythraeus)

PR SRR ;e 2
SUZUKI, Yoshinart* ; WATANABE, Izumi?

VISR BB IRRIAE, 2 UR TR AR AT
!Fuculty of Life and Environmental Science, Shimane UniversiBtaduate School of Agriculture, Tokyo University of Agri-
culture and Technology

(HM] i (Cu) i3 eETH D, FHEIE CuflElic & > THEAME THS. CunREEME L LT Wilson s
(WD) WIS TV, WD IZHIETO ATP7TB B D728, I K THITAD CudRitAHEI NS, ZORE, m
FRTIE CuRZ, HHIETIE CulldBElIRAE L IR D IFR « AHEEFIET 5. F/z, XKUY M7V 7 (BT) Tld ATP7BICH
HEHRROA, COMMDL &5 ATP7B & 11 L THHHAD Cudliitic B 59 % 2 2 S 7 BICERENH S 128, g
Cub&tdd 5.

CNETHLE, HABIUEESHTHE LT LED X AT 2 DT 420 ugiwet g & RO CuZiFl#icE
BMLTWA T ERMEL, BEERTRNC ERIASHE Lz, 12 ARTIE, RO EIMEIChNZ T, HPLC-ICP
MS i W TAREIC B % CuDMlaN A fZH S M L, BEIEBRIC OV TG ZTT-> 7z,

GURL & 7515] 20014E 0 5 20064812 s VR ERETH CHidE L7z 2 7 >V X (Callosciurus erythraey87 A X 0,
P&, IfiE 3 K ORHA 2 R U T £ T-80 CTIHRE LTz, £z, HFEO RV VRELAY FF2 UV - T
# ¥V (HE) Bl X B HRa 217> 72, ui&Hh ALT, AST, Cp OFEEIGIEIZTD R EZ W THIE Uz, 3%
XM FTHREYF A AL, 105,000¢g, 4 CICZIBNT 6077 DO HEC K O AVAMETS KO RIVATEE 170 Uz,
FH B XTI - By -ESIEEEERIC X 2D, ICP-MS (HP-7500, Agilent, Japai) T Cu, #ifhis &
UARIYLREZIE Uz, iz, BFaliatEmsy s KT 7 )V 415 L (Develosil 100Diol-5, 8.6300 mm 8.0x35
mm #— R 715 L} &; Nomura Chemical, Tokyo} 100mM g7 > &= L& E (pH 6.5, 25°C) Z 7z HPLC-ICP
MSIZ K DB X VIS ED M2 T Iz

Gib R & EZ 5] (G U 72Tl h CulBEsld 6.3~1740ug/g (BEDH /2 D) TH-o 7. HERGOFER, AT CldEEan
WA ZLE D A NGRSO SN, TNHIEFANGZETH D, viE - IR O RIRI AN LIRS
5N, AFlET Cullis & OREEZEH S NEh -, EBIC, MFEED~—H—E A5 i0H ASTALT &M & ATlEH Cu
BEEICXZEMEED NG, ThHDT ehd, AFEICHBWTIE, CuZztfbtd 2 AN A LAH ST LAHVR
BE Nz

— M, MHIRICER L7 CuldMilEICRTES 5 2 NV HTH 2 MT ICHifiE N5 C L TmE(LENTHD, LEC
Zw bR BT TEE L CuldBEIC MT IS LIDIREETIFEEL TWA. 22T, AMOAFEH MT IC5 H Uit =
frolz. HFlEH D CulErEDY 100 ugl/g Zi A 2 adF TlE. 60%D Cu M RATERIICHFEE LTz, F/z, HPLC-ICP MS%)
Frick v, APl CulsEhy @ < 22 IV MT ICHES Lz CUBD N L 72A%, R L Culd MT X0 &AMt
NTEAEICHMT 2 Mol LLEDORRNS, HIKICEGAE Nz Culd£d MT AT 2D HIEH O Cu s
WA % E MT X0 EAEOES FREHENNAEOENICEZ M 5 NN E RS T

FHiE 5 D Cu BRI Th 2 1MiEH KT CUREZHIE Lz 5, IiEHRLa TS X3 Y (Cp) N\EMEE
BWEDD CpD Cutltfigidfrbn Tz, EHIC, HHAD CufftditTbhTna Z LR iz, ko ke
mH, AT Y ATIELEC Ty b BT LIFEAZ2ERBMMN AT 2 LEX DN, EF UK CuldfilaE o MT L4
NOBNHERT BT ENHS M TR o T2

(5 i)

1. Suzukiet al., Chemosphergs4, 1296-1310 (2006).

2. Suzukiet al., Chemosphergs8, 1270-1279 (2007).

F—T— R AT VY R, IR, ME, RN, A 20T ARy, bR T T A Y
Keywords: Formosan squirrel, copper accumulation, copper homeostasis, species-specific, metallothionein, ceruroplasmin
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Estimating the Natal Sites of Clearwing Moths by using Trace Elements and the Invasive
Pattern of Currant Clearwing Moth

T AR e a2 BT
KUDO, Seiya* ; WATANABE, Izumi? ; AZUMA, Nobuyukit

VBRI AR A AR, 2 RUR TR AR AR R Ao bi
LFaculty of Agriculture and Life Science, Hirosaki Universitraduate School of Agriculture, Tokyo University of Agriculture
and Technology

Some species of clearwing moths (Lepidoptera: Sesiidae) are known as destructive pests. For &Xasspephecia romanovi
is a pest of a grape tre&esia yezoensis also observed in the same area as the previous species, but it is not a pest because its
host plants are not fruit trees but willows. The currant clearwing n8ythanthedon tipuliformiias known as a pest of red and
black currants. It was originally confined to Europe, but was introduced to Australia, New Zealand, USA and Japan along with
the spread of the currant cultivation. In Japan, this species was firstly recorded from Hokkaido Island in 2008 and also founc
in the northern and central parts of Honshu Island within a few years. We estimated their natal sites using the elements in the
bodies as tracers and evaluated their adult dispersal patterns. These are important information for the pest control and preventi
to spread the invasive species.

By using ICP-MS (Agilent, 7500cx), levels of various trace elements were determined in bodies of clearwing®mtbsgphecia ron
Sesia yezoensiand Synanthedon tipuliformiscollected from Aomori and Akita Prefectures in northern Japan.

The 4 element (Ni, Zn, Sn, and Pb) levels@fromanoviin the vineyards were markedly higher than those in the non-vineyard
areas, and the two groups could be clearly discriminated by these element levels. These elements might be introduced by tl
past and/or present agricultural managements, the exhaust gas of vehicles, and so on. Moreover, we could estimate their ne
sites locally by multiple statistical analysis, and an individual which had apparently migrated from the non-vineyard area to the
vineyard were detected. However, in the cas&.ofezoensisthe differences between their natal sites were indistinct. This was
probably because the host plants of this species were various willows (family Salicaceae). The differences between their nat
sites might be masked with the differences between plants on which they had fed. These results suggested that the discriminati
method using the trace elements were used effectively for stenophagous speciesGuabrizgnovirather than euryphagous
species.

We could also discriminate between the currant clearwing moths in the each sampling sites by using the trace elements. The
there might be no individual which had immigrated from another sites in spite of the short distances between the sampling site
(about 1.4 - 2.7 km). Therefore, it was considered that this species did not have high dispersal potential and the rapid invasio
was caused by artificial import of its larvae with currant trees.

F—U—F: BEH SR, X727, R, ICP-MS
Keywords: migration, invasive species, clearwing moth, heavy metal, ICP-MS
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Lead (Pb) poisoning in children from townships around an extensive lead-zinc mine in
Kabwe, the Republic of Zambia

I ER T v R g > 2 i B L, RA DR VLR Y R—F o B L AR L,

FAOVRTG—Za NTG—=Va AR AT T2 Fa—d T % T4 2 LUk T —ay 2,

Apsa 7O 3K A L A Bl

NAKAYAMA, Shouta'* ; YABE, Johr? ; IKENAKA, Yoshinori! ; BEYENE, Yared ; BORTEY-SAM, Nesta ;
OROSZLANY, Balazs ; MUZANDU, Kaampwé : CHOONGO, Kennedi/; MWEENE, Aaror? ; KABALO, Abel3 ;
MIZUKAWA, Hazuki! ; ISHIZUKA, Mayumi1

LAEHEE R ARG AR, 2 9 B 7 RABREEAED, 3 (RIS 1 7 T /XA 7+ A
!Graduate School of Veterinary Medicine, Hokkaido Universi§chool of Veterinary Medicine, University of Zambiabwe
District Health Office, Ministry of Health

Childhood lead (Pb) poisoning is a serious public health concern worldwide. Young children under the age of 7 years are
particularly vulnerable to Pb poisoning because of behavioral factors, such as frequent hand-to-mouth activities and biologice
factors including greater gastrointestinal absorption compared to adults and developing neurological systems. Lead exposu
among children is associated with developmental abnormalities including impaired cognitive function, reduced intelligence,
impaired hearing and reduced stature.

In Kabwe, Zambia, the capital of Central Province, extensive contamination of Pb in soils, wild rats as well as offal of cattle
and chicken in townships in the vicinity of a lead-zinc mine has been reported and poses a serious health risk to children in thes
townships. We have previously reported that the concentrations of Pb (9-51188 mg/kg) in Kabwe soil (n=101) were much highe
than benchmark values. Pb levels in tissues of Kabwe cattle were higher than those in other Zambian towns. Moreover, mee
concentrations of Pb exceeded maximum levels for human consumption in some organs including muscle in free-range chicken
in contrast to low levels in broiler chickens, suggesting Pb exposure. Therefore, this study investigated blood lead levels (BLLS
in children in townships around the Pb-Zn mine in Kabwe and to identify children with BLLs that require medical intervention
S0 as to mitigate the toxic effects of Ph.

The study was approved by the University of Zambia Research Ethics Committee and the Ministry of Health, Zambia. After
informed and written consent was obtained from the parents or guardians, blood samples up to 3 mL (17 samples at Chow.
100 samples at Kasanda and 129 samples at Makululu) were collected by qualified laboratory technicians from the children ¢
clinics in the study areas. For each child, data on the age, sex and residential area were recorded. The blood samples we
promptly transferred and stored at the laboratory of the Kabwe District Health Offices. The samples were transported to Japa
and analyzed for Pb concentrations by ICP-MS.

Almost all of the sampled children in the current study had indications of Pb poisoning, with BLLs exceeding 5 microgram/dL.
Children in these areas could be at serious risk of Pb toxicity as 18% of the sampled children in Chowa, 57% (Kasanda) and 25¢
(Makululu) had BLLs exceeding 65 microgram/dL. Eight children had BLLs exceeding 150 microgram/dL with the maximum
being 427.8 microgram/dL. When children were grouped according to age, younger children between the ages of 0-3 year
accumulated higher BLLs than their older counterparts (4-7 years). Significant negative correlation between age and BLL:
supported this finding. This study demonstrated that childhood Pb poisoning in Kabwe is among the highest in the world.
Although clinical cases and deaths due to Pb poisoning among children in Kabwe are rare, these findings indicate that mor
studies are needed to establish the health effects of Pb poisoning in children exposed to Pb pollution in townships around th
Pb-Zn mine in Kabwe.

Given that Pb poisoning among children in Kabwe was extensive, it is recommended that chelation therapy be commenced i
the children with BLL exceeding 45 microgram/dL prior to the onset of symptoms to reduce morbidity and prevent mortality in
the affected children. This can be achieved for each child by devising and implementing an individualized plan of follow-up,
especially for those children with extremely high BLLs.

F—U—FYUEY, AT I, 0, A, SRR
Keywords: Zambia, Kabwe, Lead, Children, Mining
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Elimination of the heavy metals from coastal water by scallop cultivation

SASAT T A A TR A O b T 2 SR AR e R
AZUMA, Nobuyuki'* ; IWASAKI, Chiko! ; KUDO, Seiyd ; INOUE, Hiromotd ; NODA, Kaor* ;
WATANABE, Izumi*

VBARTR AR AR, 2 AT RKAREBHE G AR, 3 BhRTR AR T4, 4 R TR AR R Ao b
IFaculty of Agriculture and Life Science, Hirosaki University;he United Graduate School of Agricultural Sciences, lwate
University, 3Faculty of Science and Technology, Hirosaki Universti@raduate School of Agriculture, Tokyo University of
Agriculture and Technology

Mutsu Bay in northern Japan is a semi-enclosed shallow water basin connected to Tsugaru channel between the Sea of Jay
and Pacific Ocean. The problem of seawater eutrophication has not been appeared in Mutsu Bay because the human populat
density around the bay is relatively low. However, Mutsu Bay is one of Japan’s most famous areas for the scallop cultivation,
and about 100,000 tons of the scallops which took up inorganic substances in seawater are landed every year. For example, it
known that the mid-gut glands of scallops accumulate high levels of cadmium. We determined the nitrogen and carbon stabl
isotope ratios and the trace element concentrations of fish and measured the material cycles in Mutsu Bay and the Sea of Japse

The Japanese whitin§illago japonicanere collected from the coastal areas (Mutsu Bay: 7 sites, the Sea of Japan: 10 sites)
of Aomori Prefecture, northern Japan, in 2012 and 2013. We determined the nitrogen and carbon stable isotope ratios of the
muscles by DELTA-plus Isotope Ratio Mass Spectrometer coupled with NC2500 Elemental Analyzer (Thermo Fisher Scientific),
the levels of 25 elements (Li, Mg, Ca, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga, As, Rb, Sr, Mo, Cd, In, Sn, Sbh, Cs, Ba, Tl, Pb, Bi) in
their livers by ICP-MS (Agilent, 7500cx), and the mercury levels in their livers by the cold vapor technique with an automatic
mercury analyzer (Nippon Instruments Corporation, RA-3220A).

The carbon stable isotope ratia8{C) of Mutsu Bay specimens were higher than those of the Sea of Japan specimens. The
nitrogen stable isotope ratio&'tN) were not different in most of the sampling sites, but the ratios were obviously higher in the
particular site of Mutsu Bay. It was considered that this phenomenon was locally caused by the unnatural nitrogen supply.

Moreover, the levels of 15 elements (Li ,Mg, Ca, Mn, Fe, Co, Cu, Zn, Rb, Sr, Mo, Cd, Cs, Hg, Pb) in the livers of Mutsu Bay
specimens were significantly lowgy £0.01, U test) than those in the Sea of Japan specimens. Especially, the levels of cadmium
and mercury fop®N values were obviously low in the Mutsu Bay specimens. This result suggested that some elements such as
cadmium were brought out from Mutsu Bay by the landing of cultured scallops.

In lwasaki fishing port (one of the sampling sites in the Sea of Japan), the levels of 8 elements (V, Fe, Co, Cu, Ga, Cd, Hg, Pb
of the specimens captured in 2012 were significantly highet .01, U test) than those in 2013. In March 2012, a cargo ship
was stranded nearby Ilwasaki fishing port, and the oil spilled into the ocean.

F—U— R R, ERNIE, S OF R, K2 T HA, uERE
Keywords: essential trace element, stable isotope, Japanese whiting, Japanese scallop, element elimination
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Spatial distributions of REE, heavy metals and oxygen isotope of phosphate in the Yasi
river, Shiga, Japan
Spatial distributions of REE, heavy metals and oxygen isotope of phosphate in the Yasi
river, Shiga, Japan
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'Research Institute for Humanity and Natut€tr Ecol Res, Kyoto Univ3Field Sci Educ Res Ctr, Kyoto Uni¥,Univ Shiga
Pref,°Faculty of Life and Envi Sci, Univ YamanasKiJAMSTEC," Jeju Nat Univ

Introduction

Yasu river is the largest river that flows through the Lake Biwa. The Lake Biwa is the largest freshwater lake in Japan. The
land use pattern within the Yasu river system has been gradually changing since 1960s. This study reports the spatial distributic
of rare earth elements (REE), heavy metals and oxygen isotope of phospli@sg) (in the Yasu river to give insights on the
surface geological processes in the river.

Methodology

Surface river water samples were collected from 66 sites in the Yasu river on October 2012 with acid-cleaned polyethylene
bottles. Nitric acid was added to the filtered sample to make 2% solution and elements were directly analysed using Agilen
7500cx inductive couple plasma mass spectrometer. Dissolved inorganic phosphate from selected sites were extracted a
converted to silver phosphate. Oxygen isotope analysis of these silver phosphate samples were performed using a thern
conversion elemental analyzer coupled to a continuous flow isotope ratio mass spectrometer via a helium stream.

Results and Discussion

There were no direct correlations among land use pattern, nutrients and elemental concentration. The concentrations of RE
and heavy metals were generally constant throughout the Yasu river system. However, the concentrations of some elements, st
as Na, Ca, Y and Sn, were high in urban areas but not always on the same site. The elemental concentrations of water from tl
mouth of Lake Biwa were similar to the average concentrations all over the Yasu river system. On the other hand, river water:
showed a marked variation in theit*O, among sites within the river. Significant differences were also detected it g,
among a variety of potential P sources, showing this technique is applicable to trace P sources in the river ecosystems.

Keywords: rare earth elements, Yasu river, Land use, oxygen isotopes of phosphate, metals, geological cycling
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Effects of environmental factors on production of dissolved N2-a product of denitrifica-
tion. A case study in Tama River
Effects of environmental factors on production of dissolved N2-a product of denitrifica-

tion. A case study in Tama River

NGUYEN CONG, Thuah* ; KOBA, Keisuké ; YANO, Midori® ; MAKABE, Akiko !
NGUYEN CONG, Thuah* ; KOBA, Keisuké ; YANO, Midori® ; MAKABE, Akiko !

1Tokyo University of Agriculture and Technology, Japan
1Tokyo University of Agriculture and Technology, Japan

In aquatic ecosystems, denitrification, the nitrate §NPreduction to dinitrogen gas @), is considered as the important
process to remove nitrogen to improve water quality. However, the denitrification also contributes to the emission-of N
a greenhouse gas. Many studies of pfoduction in river were conducted to estimate the removal of nitrogen under natural
condition via the denitrification. To gain more information of key factors for thephbduction, we explore the relationships
between dissolved Nand environmental factors in Tama River.

Water samples in Tama River from eight stations (from stn 1 near the mouth of the Tama River (in Kawasaki City)-to stn 8
Mid-Tama River (in Ohme City)) were collected on 13th November, 2014. Environmental parameters as temperature, pH, EC
concentrations of DO, N, NO,~, NO3~, DIN, DON, TDN, TOC were analyzed. Dissolved nitrogen gases througAm
ratios were analyzed by Membrane Inlet Mass Spectrometer (MIMS) system.

Types of the river water were divided two groups. Upstream stations (stn 6 to 8) located in Mid-Tama River showed low
concentrations (TDN: 51.36 78.09uM/L, NH,™: 0.26- 1.78 uM/L, NOy™: 0.24- 0.47 uM/L, NO3™: 45.33- 67.84
uM/L, DON: 3.94- 11.35uM/L). Downstream stations (stn 1 to 5) showed high concentrations (TDN: 261.530.75:MI/L,

NH,t: 5.23- 155.87uM/L, NO,~: 5.53- 22.08uM/L, NO3s~: 185.93- 403.00xM/L, DON: 14.56- 64.09uM/L). Ni-

trate dominated and accounted for 96:811.7% of DIN, 82.4+ 11.8% of TDN. Station 2 had the highest concentrations of
nitrogen compounds expect NO concentrations. Water quality of this site was affected by sewage of plants which were in
upper near this site. TOC values were also divided two groups as groups of nitrogen compounds@®8Ing/L for upstream
stations, while 1.7% 2.21 mg/L for downstream stations).

Measured averageJNAr ratio (37.36+ 0.45) was lower than the theoretical averagéAM ratio (38.05+ 0.25). Unfortunately
remarkable excess inJ¥r was not observed in our samples. We will present our preliminary isotopic results gn,NN®, —,

NH4+ and TDN in the presentation to discuss the occurrence of denitrification in the presentation.
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Behavior of organic phosphorus compounds in Lake Kasumigaura, Japan: A 31P nuclee
magnetic resonance spectroscopy study

IR B —B0 1, S Bl L B M 1 mE SN M 0 s e B2 L R R
SHEE G ER

SHINOHARA, Ryuichird* ; IMAI, Akio ' ; TOMIOKA, Noriko! ; KOHZU, Ayato' ; KOMATSU, Kazuhird ;
SATOU, Takayuki ; SANO, Tomoharti; MIURA, Shingd' ; SHIMOTORI, Koichtt
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1.3 C®IC
U NIKEEYNCE 5T, WHADRKRERTHS /5T, BRENCDFENMETEDS. LATHNDZOEEMIIFERE
NTVEEDD, KHZEENS Y MEEYIDIBEIC DOV TDERITZ L.

AR, MRS IBEEE (31P NMR)Z VA C &ic kb, Y DIEHRE, FRCHERED Db EYMIE-EZ 2T 5 &
MWAREL 75> CX . AFERZHAVWAT EICED, DNA RNA, U VIEEGEMNERTE S, BOEREL LB TR
W7o 00 sy O—REEDTEREMAEFETH S LEZSNDD, WIEOXRBE/KPICET ) v OHRE, kg
ICEENS VY 2 (RNA-P, DNA-P)DFHEIZIH S MM T NTWLRL.

Z T TAWIZHE 31P NMRZ W T2 VT, RE/KEREYIO RNA-P, DNA-PZER L, MEEAIKER (POC)
*® chlorophyll ag & DL 217572 6D ThH B, AMFEOHMIE, HEBICTEND Y VOEZHSMNIL, ThbE—
KEFEREDBRZIHSMNCT R ETH 5.

2. W5 ik

2.1 @G

B 7 BRI ER AT OGRERIC V0T, 20114E~20124E0E RICHFE 23 M OBIIETT> 72, BiiEHIC T 20L 2
EOBKEITY, TNRERBICHBIFD, A%E{T-57%. 31P NMRZHWESHICHH T %9 > 7 )LicDnTid, 100
% GFIFH  AMRHENEAE_E (0.7 um) I35 | A L7z & DZ Wz, %7z, chlorophylla POCk & DD 7zhic, GFIF
T 4 )V R —7 T 200mIFEED A %1T- 1.

2.2. 5301 A1k

31P NMRZ Wz #Tic DUV Tk, Cade-Menun (19954 U TiTo 7z, 10L 73 ORRMENL 172 & A 218K Z, NaOH
(0.25 mol L-1), EDTA (0.05 mol L-1Y& & A ZZ7A# 2 -V C 4 BRI Uz, ZohhitikE -2 bl 8z, o
FEHZIRIE DMAIROYIE % FZ NaOH (1 mol L-1), D20z & A FEVAI CHIAM S, NMR ZH W TaHiZzi7>7z. NMR
DFE MR SRR EIC DWW T Shinohara et al. (201X Nz, NMR TEmRENY MEEYNCDOWT, E
B IO T RNA-P R Bl - BB LTz,

POCICREH L Tid 1 mol L-1 D7 Fw W TR R IR % U 72, CN O—&— (Yanako)z W\ Tt z1T- 7-.

chlorophyll aD 73 HTIC DWW T, TEEAE 100%R X/ — )V — BRI 1 t, D3 A 3iEERWTHIE L.

3 FER B

NaOH-EDTACHiHI S iz ) &, SREREYD T LT, L TR 5092 DR TH > 7z. NMR Z W\ THHr
U7-kE3R, AHREY 1%, NaOH-EDTAMIHHAED 5 B, #57%% 58 THED, FIZ, RNA-P,DNA-P,U VEENEEN
TWiz, EEREY Ve LT, AV Vg, ) VBB EDNEENTED, FEHL T 43%EE TH o7z, DNA-P,
RNA-PICEENZ Y VIZAKED D DIFEA L EHTED, INEDY) YOS —)IVVEEYER TIZERTHAS &
I Nz, £ 0blF, RNA-PIZ, DNA-P X DL T 3fEREEFEFELTED, RNA-POZEHE DNA-P LD KELE
LTz,

RNA-P X POCIRE L HEZIEOMHEZRLTED, ZOLEFIIREFICKEMKELTWVASZ EHNHSMNTES
Tz. ZHUTK LT, DNA-P & POC chlorophyll a& BHIEZABIRIEN R 5 Niah > 7z, THid DNA-P A =D DiEFRIC
EoTHEREINELEZRS EFIHTES.

WEE 11X, DNA-P ZHENVEVEEY TS > 7 &V ORBE « 237 7V 71 X 7RI > T DNA-P g % 7
Ov A TH5. U, TS0 wUhfiRENns L DNA-P BEENNT 5 LWV iitsic—8d 5. L 21k, DNA-P
BHENS VY TS 27 N OIS T DNA-PEINT 2 70t A TH%. DNAEHRIEM TS 7~ D
FEIC K > THEZ LW MEDDH B, AW TINY TS > 7 k> ORI E EN% DNA-P B2OHHEIZ 7> TWhix
WA, THICDWTIRSHBROBETH 5.
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AT, W77 by - BRRERL, MBICEENS ) 2 OIEE & DM 217>, RNA-P, DNA-PT
BRDEHERTENHSHICE STz, TNET, TRENDY VICDOWTOEEZRLIZFHIIENTEZEDD,
BICEEND ) V&, KPCBF 2 —XEEEDOBERIEESHICcEN T Ebhoiz. Y7o 27 b OFHIME, W
JI B DOREEEMR E L DBHEZHSEMNCT 5 T ENSZOBETHS.

Shinohara, R.; Imai, A.; Kawasaki, N.; Komatsu, K.; Kohzu, A.; Miura, S.; Sano, T.; Satou, T.; Tomioka, N., Biogenic
phosphorus compounds in sediment and suspended particles in a shallow eutrophic lake: A 31P-Nuclear Magnetic Resonan
(31P NMR) study. Environmental Science & Technology 2012, 46, 10572?10578.

Cade-Menun, B.; Preston, C., A comparison of soil extraction procedures for 31P NMR spectroscopy. Soil Science 1996, 161
770.

F—U— RV, KA EEE, DNA-P, RNA-P
Keywords: Phosphorus, 31P nuclear magnetic resonance (NMR)
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200 i RAEEIEEINC B % B E O ZE R NE RS E &
Quantifying nitrate dynamics in the changing lake Inawashlro

RA i s i et s )l
MATSUMOTO, Yoshiumi* ; TSUNOGAI, Urumtl ; OHYAMA, Takuya! ; NAKAGAWA, Fumiko"

L R R GRS TSR

!Graduate School of Environmental Studies, Nagoya University

RSO GERHEAE © 103.3knt, HFAKEE @ 94.5m)Difizkid. AILHE B A U TR EEMm ) /KD ET
KD pH 1E 5.0F2E &K<, NO3~ R EDHEZREFHBEE THAICEHDOL T, FERZE L T—REFEIC K ZDHEN
FEACHEITURVEERENE SNTEL, LML, 20 EF ERIMND pHD FREDBEED, BEDO pHIZ 6.8 E L, —
FEDWRA & ZNIZN LN RS> THED . IHNO—REFELTERIL L TV A ANV I TV, FlZIE. mER
DIRKRE=Z2V) VTHEICK D &, RE 10mIZBIT S NO;~ EEOFHIZ(L&EIE, 2007~08 £ X115 3.6 umol/L F2/E
THolh, 2011 12FETIE T 5.2umol/lL FiE & . BEFEOMADEMHRKLTWS, 51, kDTS5 7 o
L RICAENRDENT NS LDHELH D, T T TAWETIE., HEHERMICIHBNT NO3~ DA 170 iz s H
W TN ORREHLIERE SRR d D 7 & DS 2EEOHE DE &b 2175 7z,

2014 6 HE 9 HDGE 2 [ml, ML TRIETRKZITo Tz idRHE. GFIF 7 4 )V 2 — Tk, 78 X TRz Lz,
HAGREIH D NOs~ BEIX, A4 7a~x 772V TERL, NO3~ OFEINAAREK (61°N. 680, A 170) Ol
EICiE. Chemical Conversio:Zf#i - T, kD NOs~— & NoOfbE 721d O, L L7214, il 7 o —ToE & m iy A
7 I\ TER L7z (Tsunogai et al., 2010)

HND NO;~ X, 6 HIZEED SEEE T 14.0umol/L TIZIF—ETH-7=h. 9 HDEE 0~30 mid 8.0 umol/L
WA U, 72 6N EICE+1 %ol D FRADHE SN e S, BASMITHNO —XAEFEIC X 2 HEDEITL TV,
ZOWAEITEE 8EMTRAT, WIND NOs~ [EENERIL L DDH S T EWEN BNz, #HHllA > Z—rVVEOD 3
AR THIK R ERE L TCEEBLER2NO;~ &8, 79.9 Mmolh 5 72.7 MmolN\ik Lz, —/. A YO EDEED
fild, IO > T+35% I TIZFEALE—ETH O, HEPFHMIC K HHRELLIER NG >T, A TOfEX
D RDI=ETETF NO3~ I 52 KRR EHHKD NO3~ DEIEIX, 14 WfEE L mnT e D, HNHD NOs— O
HARERE PEIRI R < . ERREEIZIN O — DI CRICIT R > TWRNT EAVRBEI N, 22T, Bll1 >

Z—N)URD 3 5 HRNC KRG D SIS Uz NOs— BOHEEHE (1.4 Mmol) ZFI 1 LU TN O @R IGEbHEE % R 1z
A, BllA > 2=V 3 HRIC 6.2 Mmol D NO3~ DMk & > TKRTHAES 5 —/ T, [FAIKFC 14.8 Mmol
D NO3~ ﬁﬂkr*$b%%ﬁéméga#%6#k&otoL®EM4/§—Aw%@ﬁﬁﬁwﬂﬂgﬂM8me
. IS EEIREERE L CRD I AER DAL (48.5 Mmol) D 30 %fEEIC LA 50V T, FEfZmEL TE
EDEETHEILIC K B —REFEMEITLTWE D, & L RMNOZERERNIEEHE TH ST LHRBEINS,

F—U— R SR E G, RO RN, 231055, —BeREINAFHRL, [FME, Iz
Keywords: Inawashiro lake in Fukushima, nitrate stable isotopes, nitrogen cycling, triple oxygen isotopes, assimilation, nitrifi-
cation
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SRR FERICED < B3R« RE - WsAGHARb o2 LiEm) R /KAHRETS %
AN I . o . . .
Nitrogen, carbon, and sulfur isotope fractionation during heterotrophic and autotrophic
denitrification reactions

P i 5 7OV A U — 1 bR 2 MG A2
HOSONO, Takahirt* ; ALVAREZ, Kelly! ; LIN, In-tian? ; SHIMADA, Jur?

LREA K AR AR SRR, 2 REAK . FL AR AR
IPriority Organization for Innovation and Excellence, Kumamoto Univerdyaduate School of Science and Technology, Ku-
mamoto University

In batch culture experiments, we studied the isotope fractionation of nitrogen in nitrate, carbon in dissolved inorganic car-
bon, and sulfur in sulfate during heterotrophic and autotrophic denitrification of two bacterial strains (P. aerofaciens and T.
denitrificans). Heterotrophic denitrification experiments were conducted with trisodium citrate as electron donor, autotrophic
denitrification experiments were carried out with iron disulphide as electron donor. For heterotrophic denitrification experiments
a complete nitrate reduction was accomplished, however bacterial denitrification with T. denitrificans is a slow process in which
the degree of denitrification achieved in seventy days wa%.60in the former experiment, systematic changeytfCp ;o
with increase of DIC was observed during denitrification (enrichment faddovas -2.3%0), suggesting the contribution of C
of trisodium citrate. No S~ andé§3*Sgp4 changes were observed. In the latter experiment, clear fractionat®fi©p ;¢
during DIC consumption anéP*Sgo, during sulfur use of FeSS (around 24) were confirmed through denitrificatioaN =
-12.5%0). The results of this batch experiment study are useful to understand the anaerobic bacterial denitrification processe
in contaminated groundwater flow systems where a carbon source and/or pyrite are present. However, in natural aquifers, oth
anaerobic microbial activities such as sulfate reduction and methanogenesis would take place after or in the middle of the progre:
of the denitrification reaction, which play a decisive role changing isotope ratios of carbon and sulfur. Nevertheless, obtainec
results can be applicable in environments where complex simultaneous anaerobic reactions would not occur after, in the midd
of the denitrification reaction, or at organic poor land that prevent further heterotrophic bacterial reactions to proceed.

F—TU— R &R - BGR - WUELE RN, sz, th ok, Bz
Keywords: N-C-S stable isotope ratios, batch culture experiments, groundwater, denitrification
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KD D DEZRAL DR E WRMERERD 5 7 2 iR D _ "
Tracing the source of nitrate eluted from the forest ecosystem under high deposition rat
of atmospheric nitrogen

L O 1 AR R Rt g L L B 2 R 2 2 T M 2
ANDO, Kenta* ; TSUNOGAI, Urumu ; OHYAMA, Takuya' ; NAKAGAWA, Fumiko! ; UCHIYAMA, Shigeki? ;
YAMASHITA, Naoyuki? ; SASE, Hiroyuk?

VA RRERARIREE AR, 2 7 97 R Gse 2 > 2 —
IGraduate School of Environmental Studies, Nagoya Utisja Center for Air Pollution Research

MR TR, —RICESZREBED —REED—REEOFIETEE K> TW5 (Vitousek and Howarth, 1991 L
MU, 1BMEMICEZANENZS VB ERERIZ, EHR0M EMEEIN S ERXEEOBEIREICK D, ZIhEHEET S
FEFKRTNIKP OREEELE LL FRTZHEP RSN (Aberetal., 1989, 7z, THLHBEHD SHCH A L
U T S N7 222 LY R OS2 2LREBH OB B ORI, EREMOFK &7z > TH A AREENER SN TV %,
Z T TAWIZE T, ENOBEREHE=2Y V JHSORh TERmE LNVOEREENEHI I NS IERIEOFH R
WEAT. BT % 2 DO/MNEKIED SHHT S RWL (B2 &)1 « RW3 CGElJID %7 40—V Ric. iD=/
NIRRT (A Y"OfE) ZIRENCHIH L T, SMERBRATHRH T N ICERER NG 2 KR5S RO (K&
%) 272 FHEE 0. FMERRROKRGERNINGEPZ DR b2 E&b LTz, £7z. 2O RW1 RW3 T, 2008
RIS 35 uM Fith & SRS T2 7o EE RIS AS, 20124E1213 T 25 uM Fig L EL K RS 2B RENTEDY (R
45, 2014, & 5IiC RW1 DREEEIEE D RW3 DREEEIEE % 30~409%2E FRI 2 AV L TRSNE DT, ZNH0
FKEELRT %, o5, WEBOA TOfHlE, KRKMBNARKERME (A 170 =+26%) Z/rR9 /. Wbick b EKT S
FHAEMEIEIATA 70=0%TH 5, ULHEFAIERIHZE L VS —RONER IS T LWz, KO AERE
RN TOXF2fEHT % ECEREEREE X5,

AW THE UTzalbHE, BRESEEIRKTES « BUEREN =2V V7 TR D TH %, i OFIUL, 0.45,
MDAV T LY T 4 )V E—=TAEL, 77 E THIBIRTE LTz, bk OmEED =R RN TATERSEE 2 —RE (b —
ZRIEL, Izt TA4 U THRED HE L%, Sl 7 o—EE Y A7 LISEA L TER Lz (Tsunogai et al.,
2010,

HMERERD ST 21)II7K (RW1+RW3) X, WINEIBXZ+1~2 %ol DA Ex = BRRNARTE %2R L,
HMAERER THIF S Niah o T KRGS I DKHICEBEAREFTEN TS T E PRI Nz, T O=BBARNAEEIC
A b7x EICEL L2 bIE R S s> Tz, KR OEREEEIC &b 2 KAEE DR S HIE. RW1 T4 5.8%.
RW3 T4 4.0%% . RW3WEZE LT RWL X O {RW RS Z/R Uz, THUd RW3 DD /5hY, K&UHEEED
ANEE W@V E2ER L THED ., RW3H RWL X O EWEIEEZ/RT T e U7 LTWABAHEEEN EW, 7272
L. RW1 & RW3 DRYEERE D 2N T N TRKIHBE D2 T TE 2R TRV DT, K&HEEDILINEE S D O ARk
M. FAEMBORMEMZSNEC EERT EEbNS, £z, 20124EIC R T 20134ED 5D, HEEIEE DK TH
Ronih, ZBERMAERE S TS L TR R 2EANR LNz, 2O D, HMERBEROEZRENN SO
mfE, $ixbbiaRb - b7 T v 7 20NN U7z HEERESE 27— )L S BTARR O K O . FEMREOF
MIHIE N, S ORI EE S BRI &8 2 KRB OEIENEEM L, KKREEOWINGIRN >z Bbh s,

F—T— R BRIERER, 23R8, KRR, —MERIAINIARRL, 0 E Bl

Keywords: forest ecosystem, nitrogen saturation, atmospheric nitrate, triple oxygen isotopic composition, Lake ljira
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LFRBIIARMD S OIEEA T FREIC DN T
Possibility of base cation depletion in nitrogen saturated forest

BN FVE 1 Y Ak B B
KOSHIKAWA, Masami K!* ; WATANABE, Mirai! ; MURATA, Tomoyoshi ; HAYASHI, Seiji’

LT AT BGE N E N ER B ST
INational Institute for Environmental Studies

HESIE, TNETICHEIKRD Al OFERERI T 21T, AR (vk o) filfd & SRS RO . AHEIHA, oo FRE
D Al JBEE LT =4 > (A A > B K UHilEA A ) RiEE 1 F4 > (Ca, Mg, Na, K)DIATEEE ORRZFHRT &
Teo EIND 4 Hisl (SRR L. dmETe) | s, FrR iR =) 1R, SaUER 2 ) 1 13faK) T I L 72 Bl R 2
BETRE. WITNOERED Al IBEL BT =4 VEE L HBZ RSV DICH LT, CalRENBEY =4 VigE e
MR ZRd T D, TNHOHFEMTIIENET =F VORI E> T Cazid U &I 2ERA T4 U HRHITE L0
I WM EDOWIHARRE TH % £ #E 2 5Nz (Koshikawa et al., Appl Geochem, 22, 1209-1216, (2007) C C. iR DRz
A XV DBRRERERD SITFRICTHH T % (EREAL TV 5) IREED 19804E1% 1 5 25 4ELL EFRE L TV 2 IR
B G2 S, HAMEKZARE 76 MK E S, 195, (2011) ICRBW T, Cadftfaikds & U@z g L.
CaifttH D HETT U TR ERER DM UTHR TH S CanVRZ T ZAMREMICIEH LIeRIcE F L. LT ORGSR Z1E 72,

1) ik Call2fg & Sk E ORAfR © Bl 39 F/KEIC BN T, TERUKH D2 Cald 58 % /KK CaDH|
Z. ClEEZiE e LTHIE Lz T A, HFUKPORKHSK Can e Cald i 2EE1E I 19%TH O . TEfiKHD
CaDREDEMEILHNR TH - 7o BEKER CaDEEid, ZRE (33%) & ERS (21%) D5 WHHHES (9%) KD &5
Moz, HE> T, ZRen SIERADEKIE TR, IIMEULHCK CaDa 5MHIRII/NE < CaRZ D RTREMED BN S K
DEEWEEZ BN,

2) Pk Cal2E O EWILLE @ 1980FERICIEFUKEBIMN Th NI B L ORI (CEH - AR, 7K T 245054, 35,
105-110, (1991))c BV T, 2010FRDIEFI/KH CallfED 1980FR &R, EDEZELL TV 2 ZHLNICT S
7o, BEkB X UTERKO CalREZBIHI L, # 25 FMOZ (b2 lig Uz, UKD CalgfEld. - FAfE (1.6£%) &F
IKREFEME (1.76%5) . 20104FE(CAY 19804 K D i< 7o T e —J7. MILROD Califid, 198041 0.6 51K
TLTWe, MARD CallREMME T LT HIEFUKD CalldfEM LH Lic—K & UT, ER/KHPOEIEA A 2 RN L5
LTWa7D, BAA Y THAMEBAZ VD, BGAA 2 THs Cazflo THH LTV A RN EZ 5Nd, T C
DOHIKI T 20104 B U 7 T3S OREEE A A4 IS & CaldiEid @ HHEd (r=0.94) 27/~ L 72,

3) SriENIALLZFIF U 725k CaDldififighT « fERaZ RS & 3 28K RN 2550 L. . FiRicsu
T, EFUKD Srlahifklt ot Uiz, Z08RE, SrB XU Canititiiie & 2 b Bk - fEhs « MUK (] 3 J54E
RS ARRIL D MENAS  > THBE LI BE R U7z lipk) o Srlalfiifkbb & bl U, ik Sr Dt (CaDitii e [Flkk
EEZOND) T LIz TA, KilpkHK SroF 5 Efttg cE . WMo TIR R Uiz, Eiithsg Tld sk
WD SrB XU CaDGREN B W AKILIKZ 2  FL Tz, FEKHD SrIB XU CaDBEENE W EEZ SNz, (R
W H1F % SrRINIA IR, H24 E SR G HIBREREE A et [RINAERES | HIRIbZE TSrlafifkLbbz 7o fpid:
RERODIGH A T4 et (PEREE  BIE3E, KA hIFZEE) O—BRE L THMLT )

SEE. BCRO—EH TIE TN TS, BIEY =4 ViRE LFICHES CalRE LA 5 R Z5IC CalldfgK T
IZHi; U % 8% (Fernandez et al., Environ Monit Assess, 171, 149-161, (2000 Lii#itk ¢ & Bl & N rfaetkiciEH L
T, BNEZRGET 2 FETHS, £z, HADHEMRLEICH T 2 KLIKOBEREIC DWW TIX, AR E (Imaya et al., Soil
Sci Plant Nutr, 56, 734-744, (20100 &L &) (Tanikawa et al., Geoderma, 197-198, 1-8, (2013 R FFREICEIS %
WM TN T VBN, Cak EHENF A4V OMHERKEEICE R LRI IThbhTu0ianT &h 6, Sk Ay
—IHT B KILRDERKIC CaZzitiad 2HhE%x . Srlafifkbb 2RI U CE &S 2 72 % 3 L T\ 3,

F—T—F: VT L, WA A >, SrlRfifRLL, UK, TIRTATR
Keywords: Ca, nitrate ion, Sr isotope, stream water, soil solution
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SEFLOEFNAR L2 - Tl O 22 E581] AR O 4
15N natural abundances and N use by plants in forested ecosystems

ARRE HGRIE T 5 ARRE AT 2 5 Fte .2 2
KOBA, Ayami'* ; KOBA, Keisuké ; INAGAKI, Yoshiyuki?

UHUR TR, 2 AR S TFLAT
Tokyo University of Agriculture and Technolog$forestry and Forest Products Research Institute

Supply of nitrogen to plants often limits the primary productivity for plants in terrestrial ecosystems (Vitousek and Howarth
1991). Thus, the better understanding on how plants can utilize this limiting resource is quite important to project the change:
in ecosystem functions with environmental changes such as the increase in nitrogen deposition and in CO2 concentrations. V
applied the isotopic approach to get insights into the niche differentiation for nitrogen uptake in the forest where nitrogen is
considered to strongly limit the plants’ productivity. In two plots (control and 50% cut), we sampled soils and plants for the
measurements of nitrogen isotopic signatures (d15N). In soils collected from these two plots, nitrate pool sizes were quite smal
while considerable amount of ammonium existed. Plants d15N varied among species; the dominant species (Hinoki) showe
the low d15N, while other understory species had higher d15N. We compared d15N of plants with d15N of ammonium in the
soil and found that Hinoki utilized the ammonium in organic soil with low d15N, while other understories utilized ammonium
in deeper soil, suggesting the niche differentiation for N utilization in these plots. We will present the reults of water isotopes to
investigate if similar niche-differentiation for water uptake can be determined or not in these plots in the poster.
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<

[ e /) FEEORERIBE I K URE « EREFNRIC R 0%
Effects of thinning on stable N nd C isotope ratios and nitrogen concentration in leave:

of hinoki cypress plantation

FidE 2 s BP0 SORER L BA Ffel 1 BRE SRER L BP T R L O A !
INAGAKI, Yoshiyuki®* ; NOGUCHI Kyotard MIYAMOTO Kazuki' ; OKUDA, Shird' ; NOGUCHI, Mahokd ;
ITOU, Takehart

LA T TS E T

IForestry and Forest Products Research Institute

v/ FANTHICBN TR ZSEET 2 & BIFARICE > TOHEDOIK T, SEREWENEL . k\%%f@ﬂﬁwik
WEENIITEEZOND, HEORHERRE, ERLERNAKLE (5 PN, rﬁﬁiﬂu%w(éﬂm)m TnEn, %
FEUE, SEZUNE, KOFHRIROEEE LTHHINTE D, 25 OIRED 5 R DOFERFEAR OB H O
ZbZHSMMCT 5 T EMRFE NS, RIFZETIE. @HIEOE / FHRICB N T, Bkaigoe / FEOMEOZ{ Lz
ST Uz, 6 DX (il I3 HRIRX, 359 KX, 50%HIkX. 500G RRIKX, [EAZE T,
FERRIX. S0UERX) I DWT 20m X 20mDFHEX % 350K L TikiE L. 20084 4EH %ﬁm%ﬁ%%mbko%
fRHTD 20074F & RIRE4ED 2009FEDHICA ) T awy FZHWTR / FOEZRIL, EREEBXUTS PN, 6
13C &M UTee ZORER, 188D / FEEDEREE L 20074FIC 7.9~13.4 mg g 1. 20094EIC 7.7~12.7mg g'*
R UTze 2HRHHOZERBEEOZLEIX, -1.2~+2.1mgg 1 TH Y. 2007FEDEREENENIZE, BREDKETWVIZ
E 2009F IS A HAMNRD BNz, Lichi> T, BUKEGICZBERIBRZ 321 TV 2 M501E KR ERZIIN =D
e 3T EARMENT, BEDS PN IE. 20074E1C13-5.9~-1.6%0. 20094F1C1Z-6.0~-2.0% &R L 7z, & N D 2 1
HDOZAEIZ-0.6~0.8%TH D . MIEELIIRATDOIED BRI L OBRIEAERE T EN>Tze LIch> T, B/ FOXE
FRIFFXIC K> T LBV EEZ BNz, B/ FEED S 13C 13 20074E1C-28.6~-26.9%0. 20094E12-28.5~-26.2%0
DEZR LTz, 6 1B3C D 2FHHDZ(LIZ-0.9~+1.5% TH D, BRRNPKZTNIFE, 2007F0D § 13C HENFE, 2007
FEOERBEMENVIZ L 20094FE1C § 1B3CHEENIT ZHHADERSD BNz, BUKIZIC HEK DT % C Lic k> Tkoy
FIRZRME R 2 EAEEDENED ST —/. 8 BCOZMIE. BKETNT/KD A b LADEE TRV T, [H
RIRISKR DRI EINT 20, BRT, MKANCEZRBROROMS T, BRZICERZRIEN I LEDCS
RIS S E B ERT EEZ SN, U EOFEID, b/ FHIcHT 2 RMKIE, EEODRDTHIZE O EAR
DEERIREENT 552 TENTH S EEZ BN,

F—U— R e/, K, EREE, RERZE AL, SERZE AL
Keywords: hinoki cypress, thinning, nitrogen concentration, carbon isotope ratio, nitrogen isotope ratio
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Below-ground carbon input in black spruce stands with different fire history in interior
Alaska

BFITSZREE 5 AR H &5 T Kim Yongworr ; #aiffi BRER
NOGUCHI, Kyotard* ; MORISHITA, Tomoaki ; KIM, Yongwon? ; MATSUURA, Yojiro!

L MR SIS, 2 7 9 A A KRZEE B > % —
LFor. & For. Prod. Res. Inst2JARC, Univ. Alaska Fairbanks

RIS IC U CHEERRD 20 %LLE# HH 5, SNDOKABTMRIG T ORESBEMD TRV
EnD, PEMAERRRDREHEICE O TEERKREZIES . UL URaLDOME I, KAR T ARERDGURE DB
<HELTH LU Cifeggiaized, Sk, T OHEN S D CO, & EIRERR A A 72 ZTIRAEDMHENE KT 2 0[REMENH % C
ERBLTWV3,

7T ANNREERTIE, ARABTIEIKIE T OENEE ERHEDEHIC AR L TED . TNHORAMT LIcidZ/a by
EMDBOL LTS, TNHEDO7 0 M7 e Tid, HRASEDERICHE R T O A TH D, 100 — 2004FIC—FE DIHE
TAEDEC TS, UL, L&, ARSI 2 MK OSEAEEEERNICEIM L T3 T &9,
AT BN DENZ DMMERBEIC I O BRELZ T ZRBE LTS, LED> T, KA THERERDRET)
HEIC DWW CHIRES B 7= I3, TRERBROEL 2 NN T NS DFMICRIFTHEICOWVWTIHLEMNCT ZH0ENDH S,

AW TIE, ZNZH 20044, 19994F, 19204FUUC NS DH - 7z 3HATD 7 1 b7 e FKIC BT 2 FEBAD RS
ATy FEICDOWTHE Lz, 20044 & 19200 NSIE, M7 OEEHICDIRMNBMNAE TH o 72h5, 19994FED
SUFFTONSE T, M DO—ERDOREREEE BTz, JIARED 20044 MK X, 19994 AKX DMl FEHifZE R . 19204FEX
(Q4EA 7T h 7 bbk, 2.6kgnmr2) DZFNZFNHI8 %, 38% TH >z, AWIFETIE, 2009EDEHIC T NS D IMITIC
BTy FERE L, U FBADREA VY FOFEEEKELRTH S ) Z— 7 +—)VEER, MR ER. R
RO FERICOWTHE L,

20044 NS K, 1999 AKX, 19204 MKEIXIC BT B 1) Z—T7 + —)LEFERIZ 20.5 21.8 30.3gnm2y 1, fliR
APERRIE 48.0, 47.0 and 64.5 gnt y— 1, MIKEFEEOAEERIE 46.4,33.3and 37.7gm y~ ! LHEES Nz, 2. Th
SOBELEDREFEAHRZ50% (0590 1) EIELTHE LR, 200445 MSEX, 19994F AKX, 19204 A S X IC
BB NEANDREA > 7w MEIZ 57.5,51.0and 66.5 g Cmi y ! LHEE SN, ThHEOFERIE, ABFZEOHE
TiE, Hi ESBIFEEN I DEENNE o 7z 1999 MKKICHENTEIMD LI E ThH oD L, H FEADER
FA 07y baEIE, KEE S — 10FEOMICISERIDOLN)VETHE LIZC 2R/ L TW5S, O REHANDREA
Ty FORWEIE, AKBEO FEREDY 2 —7 4 —)LE, MREFEEOIIND. MRMEE G O OZIC
£330 LEZENS,

F—T— R KABL, BN, U 2—T 5 —)b, #lIAR, PRIREEEH
Keywords: permafrost, forest fire, litterfall, fine roots, forest floor mosses
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In stltu estimation of new and regenerated production in lakes using triple oxygen isotope:
as tracers

RIS s A Ve Kl L R dht L s SR Y AR R L B AL 208 /a2

HEH 15 3 ; I 2

NAKAGAWA, Fumiko'* ; TSUNOGAI, Urumu ; KOMATSU, Daisuké ; OHYAMA, Takuya' ; MIYAUCHI, Takanori' ;
SAKUMA, Hiroki! ; MINAMI, Sho! ; TADENUMA, Yukie? ; UMEDA, Makotd® ; TANAKA, Atsushi*

VYR ERAEREEAVIZERL, 2 dUiE KA B A ZERE, 3 AU E T22geR, 4 BN BRI S
IGraduate School of Environmental Studies, Nagoya Univefstggeulty of Science, Hokkaido UniversiiGraduate School of
Engineering, Tohoku UniversityNational Institute for Environmental Studies

AP HE &\ o TOKERBIIC B 28— KA ERE L, YA KIS K B KGRIEEEEZ R IR TH D . il < DIKER
Biaf& T 2HANTA—2TH %, TNUTERELPERECICERNT 2EREZLERBICKT 2 L EX5Nn%, X
To. KR—IVEREEER, WHIERT BT LWV o EEREERDOMIGHLIC K > THIREN TV ZKEREDNZNT &
5, fA—REFEREIIERMERE Y V7 S TGHEE NS T EDZW0, FIZR, B—REEREZERFIC K >TKRE
< 2203, REPHED b AN E NS0 FIRER 2RI Ul —RAEdE 2 TR | AT
JENOEYRENC > TRILE N7 VB 7 OTaFREERILAM 2RI Ule — s S 2 TR EEE | LA
T, KB OYIEMRGERZ XA U CRMlid %

i — DR C AU B L 72785 X —20d, IERIIREHNE R pGRAN A (13C 3 MC) imalsavinik, &3
FNLAR (PN EAERSRIME & WV o Te B EICKIL L e RS K > TER T 2 DR —RNTH S, LrL. TDXKD
IR NTHYRIERREE C RS S NcdiEld, EEEO/KREOMEZIEL S KL TOWARWATREED S %, £/, Tnb
DTFETHRLNZHEEEH < X TERIPIFRICTHT ZBHEHE TH 5 728, P & ORI HE ORI Z LIS
BRAANEL S, o, TORER/NESLES LT3 LBBEZE L IEPTREND D, FHEEFHPIZX RN
MhBHEVSHEEH B,

Z TTARMIR S V=TT, WRAKICIEE L TO S WE O B AR 5, HBEICHL I INEI/RT A—X
%2 fHliC EEVARE LTV B, Bk EDKER D O FHRLEYh O =R FENADAER I, BRARSE RN AR I
I > Te—E DBIRZAR > Tz F5 D0y, K OA Y > DA IGIEZ DREIFRN 5K E i U7z FfiAT A 2R d
ZOID, FV UDERGERR SICBI5 9 % KK ORI P iffe D =R RN /K OYEE I & > T
PRE NS R TP Y D 0 @R K > TERRE MBI O =B R FAAFHK & 135X 2 2R T, CO=MKHEH
REAFHRIE . —RIVEFOS TIRZER S, 57x % =R ANAHRZ R DODFRLORAFIC K > TORENLT B L
5. —J7DOWAEEDNRF USM T OIRAEHEEIRE B &5 BAEIC, IKEEIC I % W77 T OIEBRGEE D E
BICHWZ T ENTEZRENDNDH S, oo T5 L TROLNZHEEBHIHMOFEETH D . /ERDBHEMEZ R
BB FIEICHANTHEE T DOMEEDEmOTIE L E SRS D 5.

AW TIIRHC, TBEREZRO =R AN 2 (> TRE—EEdS 2 E & U, i D =R AL R 2 >
O RS (HRRIALERD) ZE& L. TNOO%ED SHAEERE 2R T AV rc, Mg UToKEREIE,
ERBNO B KCEZHEM, T U THREHOEENTH S, FA—HENIC 2R (FEE) WlBERIZITV. T0
[ B B iR OTE AR T K O O =R RN AR OIME DM & T DZED 5. —RAEFEN RS HFEEIFHT
HBLEZONBHEHLRNOE X TOMOKHE 2 REEE 5 7c, ZORHR. EREW D7 DHREINC LA TH A EDE]
& (fratio) MMEL. KRSV VHIBROME KN T H 5 B2 2O —KAEFED KIS HELEIC K 2 T EMTh o7z,

F—T— N FrEE, B E, R REE, WA, =R RN, U= KBE
Keywords: new production, regenerated production, gross primary production, lakes, triple oxygen isotopes, hypolimnion
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Nitrogen isotopic measurement of NOx gas with the filter-pack method

RPHE R 1 OREE AT R AROR 2 R i i SN2 T TS
MURATA, Eriko!* ; KOBA, Keisuke ; WATANABE, Mirai? ; NISHINA, Kazuya ; KOHZU, Ayato” ;
TAKENAKA, Chisatd®

VR TR R A ER, 2 BN EBREENIZET, 3 2 B KA AR e i At oe it
1 Tokyo University of Agriculture and Technolog3NIES, 2Nagoya University

Estimation of the nitrogen loss as N2 and NOx from ecosystem is quite important to close the nitrogen budget. However, due t
the high spatio-temporal variations of the nitrogen dynamics in soils does not allow us to investigate the production/consumptior
processes of these gaseous forms of nitrogen. Although natural abundance of stable isotope is considered to be able to use for
investigation of the N dynamics with respect to gaseous nitrogen losses, nitrogen isotopic measurement of NOXx is quite difficul
due to its high reactivity. Here we present our preliminary work on the nitrogen isotopic measurement of NOx gas with the
filter-pack method (Watanabe et al. 2006) together with the denitrification method (Sigman et al. 2001). NO gas produced fromn
NaNO2 with known nitrogen isotopic ratio via several chemical treatments, then the trapped NO as NO2- and NO3- ions were
converted to N20O with denitirifer, then nitrogen isotopic signature was measured by GC-IRMS. We found that the filter-pack
method can be applied for the nitrogen isotopic measurement. We applied this method to measure nitrogen isotopic signature
atmospheric NOx and present these data in the poster.
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Seasonal and spatial variation of dissolved iron transformation kinetics in the Shizugawz
bay and its adjacent rivers
Seasonal and spatial variation of dissolved iron transformation kinetics in the Shizugaw:
bay and its adjacent rivers

LEE, Ying ping"* ; FUJII, Manabd ; YOSHIMURA, Chihird' ; KIKUCHI, Tetsurd'
LEE, Ying ping"* ; FUJII, Manabd ; YOSHIMURA, Chihird' ; KIKUCHI, Tetsurd'

Tokyo Institute of Technology, Civil Engineering Department
1Tokyo Institute of Technology, Civil Engineering Department

Importance of Fe as an essential nutrient for microorganisms is well recognized such as cellular respiration, photosynthesis ar
nitrogen fixation. However, the extremely low solubility of thermodynamically stable Fe(lll) in oxygenated and circumneutral
pH natural waters resulted in low concentration of dissolved Fe in some coastal and oceanic seawaters. The bioavailability c
Fe in natural waters can be affected by concentration of dissolved Fe and its redox kinetics, given that Fe(ll) has much highe
solubility and thus higher bioavailability than Fe(lll) does. In the river-coastal dynamic system, changes in land cover, salinity
gradients, types of riverine input or organic matter, and seasonal changes may affect to the Fe oxidation kinetics as the Fe(l
oxidation is affected by water qualities such as pH and organic matter. In this study, we mainly focus on the Fe(ll) oxidation
kinetics in the river-coastal system in order to grasp the seasonal and spatial scales of Fe bioavailability between two differer
aquatic environments.

The study area was located in Shizugawa bay, Miyagi prefecture {NB841° ) and totally 6 stations from near to offshore
(SB-1to SB-6) were selected as sampling stations. Also, this study included upstream and downstream of three rivers: Hachime
upstream (HR Up) and downstream (HR Down), Oritate upstream (OR Up) and downstream (OR Down), and Mizushiri upstrearr
(MR Up) and downstream (MR Down). All the surface water samples were collected manually with acid-wash 1 L Nalgene
bottles for three consecutive seasons starting from summer year 2014. All water samples were filtered through 0.45 micromet
Milipore membrane and stored in the dark da€4for further analysis.

Fe(ll) oxidation rates were determined by measuring time course of Fe(ll) concentration using a flow injection analysis (FIA)
system with a luminal chemiluminescence detection. Water sample and luminol reagent were both simultaneously pumped int
the system using a peristaltic pump with flow rate at 2.4 mL per min. Water sample and luminol mixing was conducted in the
flow cell situated at the front of a photomultiplier tube (PMT, Hamamatsu) and the PMT signal was recorded by WA control v91
software. Calibration was conducted for each water sample from three standards addition of Fe(ll) (varied between 0.5 and 4
nM depending on signal response of each water sample). The initial signal (i.e., signal when Fe(ll) was added) was obtained b
extrapolation of signal data collected after 50 seconds back to time zero using a regression line which was obtained from timi
versus log-transformed signal data. The linear response of initial signal to the nominal initial Fe(ll) concentration was found.
Thus, the signal value was converted to the Fe(ll) concentration by using the linear regression equation. The Fe(ll) oxidation rat
constant (M s71) for each standard Fe addition was derived by assuming a pseudo-first order reaction.

Fe(ll) oxidation rates in Shizugawa for three consecutive seasons from summer to winter were shown in Figure 1. The Fe(ll
oxidation rates shown here are the average of three standards addition of Fe(ll). A distinct seasonal trend of Fe(ll) oxidatiol
was observed particularly in autumn season with higher Fe(ll) oxidation rates. Generally, Fe(ll) oxidation is a pH-dependent
reaction. Supposedly, the oxidation rate at seawater>pH9) should be higher than that for typical freshwater pH (e.g. pH
ranges between 6.8 and 7.9 in the river investigated). In our study, however, the oxidation rates in coastal seawater tended
be slower compared to those in freshwater. The results of Fe(ll) oxidation in freshwater indicated that water quality variables
other than pH affect the oxidation process. These factors may include dissolved organic matter concentration and its chemici
properties (binding strength) and/or interaction between Fe and other trace metals which will be investigated further.

F—7— R: dissolved iron, oxidation, river, coastal
Keywords: dissolved iron, oxidation, river, coastal
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Aeroblc methane production by planktonic microbes under nitrogen and phosphorus stan

conditions in a lake

A AT ; KHATUN SANTONA* : S 2 1
ISHIDA, Dal1 ; KHATUN, Santoné* ; IWATA, Tomoya!

AR
LUniversity of Yamanashi

Lake ecosystems are now recognized as an important source of atmospheric methgna/(@H account for about 6-16%
of global methane emission from natural sources. In lake ecosystems, it has long been believed ikgirGtuced only in
anoxic environments (e.g., lake sediments and anoxic hypolimnion) by anaerobic methanogens. However, recent empirical ar
experimental works have revealed that planktonic microbes can produce methane in aerobic water columns of oligotrophic lake
through the use of methylphosphonic acid (MPn) by C-P lyase enzyme under P-limited conditions. But, there is no study exam
ining the effects of cell nutritional conditions (N starved or P starved) on aerobic methane production by bacterioplankton.

We performed the batch-culture experiments to identify the effects of cell starvation on the rate of aerobic methane productior
under nitrogen and phosphorus limited conditions. Planktonic microbes collected from well-oxygenated water of Lake Saiko
(Yamanashi Prefecture) were incubated with a growth medium (BG-11) for several months and used for the starvation experi
ment to make their cells N-starved or P-starved conditions by removing either element from the BG-11 medium. Then, we adde
MPn and/or inorganic nitrogen ¢Nand inorganic phosphorus,jRo confirm the response of N-starved or P-starved microbes
to such experimental additions.

The results showed that although the cell nutritional conditions did not affect the production,ph@Hent balance of lake
water (N excess or P excess) greatly influenced the aerobic methane production. First, we confirmed agrphici@ition
in the MPn addition treatment, suggesting the active C-P lyase catalysis that converts MPn to methane and inorganic phospha
Moreover, we found that MPn + Naddition accelerated the aerobic €production. This is due probably to the fact that N
addition promoted the biosynthesis of C-P lyase and/or made lake water more P-limited condition (increase of N/P ratio); bott
may contribute to increasing the MPn utilization by microbes. However, MPrat@ition did not increase the Ghyroduction,
indicating the opportunistic utilization of MPn alternative toudder phosphorus limited conditions. The present results suggest
that the input of excess N into lake ecosystems promotes the metabolism of MPn by planktonic microorganisms, which leads t
increase of aerobic methane production in phosphorus-limited oligotrophic lakes.

Keywords: Aerobic methane production, C-P lyase, methylphosphonic acid, phosphorus and nitrogen starvation, planktoni
microbes
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Evaluation for load of bioavailable particulate phosphorus during rain events from Yasu
river, at Lake Biwa catchment

T B R — 2 ki g 2 B H 3
CHISHIRO, Shinsht* ; OSAKA, Ken'ichi? ; NAGAFUCHI, Osamy ; OKUDA, Noboru?

L REBEIRNT R R AR ER AR AR, 2 BRI R ABR R A, ° ARG R BRE A ST Al
LEnviromental Science Graduate, the University of Shiga Prefectidepartment of ecosystem study, University of Shiga
Prefecture?Research Institute for Humanity and Nature

It is well known that primary production in Lake Biwa is limited by phosphorus, and that means phosphorus load into Lake
Biwa influence on its environment. In general, it is considered that algae in lake yse B&®a phosphorus nutrient, however, it
has been revealed that a part of particulate phosphorus (PP) also might be used as nutrient in recent study. However, there ar
few studies that quantify the load of bioavailable PP discharged through river in Japan. The purpose of this study is to quantify
the load of bioavailable PP discharged through Yasu river into Lake Biwa during rainfall events. Water samples were collected a
one to six hours interval in two rainfall event (May and July) in Yasu River using automatic river water collector. We measured
several forms of PP by sequential extraction methods (ammonium chloride, bicarbonate dithionite, NaOH, HCI extraction) in
river water sample. In rainfall event in May and July, about 70 - 90 % of PP was bioavailable and that part were larger than
PO,-P load from Yasu river, indicate that PP discharge from river have large impact on primary production in downward lake.
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Spatio-temporal variation of phosphate concentration at a high P concentration grounc
water in the Hachirogata polder

BB PR S L R ek L il fh— 1 HiE R
HAYAKAWA, Atsushi* ; ABE, M|sato1 ; ASANO, Ryokl1 ; ISHIKAWA, Yuichi! ; HIDAKA, Shin!

LRI R
L Akita Prefectural University

[Aim] The present study was conducted to elucidate spatio-temporal variation of phosphateg¢R€entration and the RO
release mechanism at a high P&@ncentration groundwater in the Hachirogata polder, Akita, Japan.

[Materials and Methods] The study site was at a pristine wilderness area after the land reclamation in southwest part of th
Hachirogata polder. Groundwater samples were collected once a month from December 2013 to December 2014 from seve
groundwater wells at a depth of 3.1, 4.3, 5.6, 6.6, 12.4, 19.5, and 45.0 m, respectively. The3@&m) (boring core sample
was collected from near the wells in Feb. 2013. We measured water temperature, pH, and electrical conductivity (EC) using
a pH/EC meter (D-54,Horiba, Kyoto, Japan) and measured oxidation-reduction potential (ORP) using a ORP electrode (D-55
Horiba) on site. The water samples were also filtered through a;0fembrane filter on site. The concentrations of PO4
in the groundwater were determined using an autoanalyzer (QuAAtro2-HR, BLTEC, Osaka, Japan). The fresh boring sedimer
was extracted twice with distilled water (soil:water, 1:2.5 for pH and 1:5 for EC), and pH and EC of in the extract were deter-
mined using pH/EC meter (LAQUA F-74BW, Horiba). Water soluble P were determined using an autoanalyzer (QuAAtro2-HR,
BLTEC, Osaka, Japan). Sediment samples were digested with a combination of HE-HBIO, acids in Teflon beakers at 180
°C and element concentration in solutions were determined by ICP-OES (iCAP 6000, Thermo Fisher Scientific).

[Results and Discussion]

TP content in sediments increased in clay and silt layers whiled®@tent increased in sandy layers. This indicated that clay
and silt layers were a P sink/source and releasegWd3 moving in sand layers. Sediment EC increased in clay layer and dras-
tically increased from 21 m deeper layer likely influenced by sea water. Groundwater ORP showed a moderately reducing (-11.
+ 42 mV) environment in all the wells. PQoncentration in groundwater was ranged from 5.7 to 18.2 mg and the highest
concentration was observed at the well of 6.6 m depth (#38®7 mg L~!) at sandy layer, the second was at the well of 12.4
m depth (10.2: 0.9 mg L~1). Positive correlation was observed between, R@d F- concentrations in groundwater (r = 0.96,

P <0.01, n = 7), indicated fluorapatite would be a Pg€durce. At the well of 6.6 m depth, Clconcentration was the lowest
(29.84 2.9 mg 1) value and was similar to the lake (Lake Hachiro) water (20.6 mg)Lsuggesting that freshwater was
preferentially flowing into the land through groundwater around the depth. At the well of 6.6 m depth that had little fluctuation
of water qualities all year round, Nabicarbonate and carbonate ion were higher bdt‘Gancentration was lower compare to
other wells. At the well of 12.4 m depth that had a large fluctuation of water qualities, @) Na", bicarbonate and carbonate

ion, and Fe increased while €aand ORP decreased when Ctoncentration decreased from 72 to 33 mg' lduring May

to Oct. 2014. These phenomena indicated, P€dease induced likely by Na-saturated sediment might be due to release of P
associated with oxide surfaces or to dissolution Ca-P at clay layer by increasing pH and dissolution gf(Ea@@hell) by
inflowing freshwater to the groundwater.

F—TU—F: U Vg, K, TR, B Y T LA, 0K
Keywords: phosphate, groundwater, polder, Na saturation, freshwater
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Spatial and temporal heterogeneity of the sources of streamwater sulfate in tropical dr
forest catchment in Thailand
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! Asia center for air pollution researctEnvironmental Science Research NiigdRoyal forest department in Thailarfdnvironmental
Research and Training Center in Thailand

In Southeast Asia an increase in emissions of sulfur (S) into the atmosphere may introduce new risks for the plant, soil an
inland-water through acidification. However, the effect of the atmospheric S deposition on acidification by an increase in sulfate
is poorly understood in tropical forests with possible S sources and processes in the internal cycle. S isotopitShatold
be a good indicator to identify the source of sulfate in soil and inland-water because only dissimilatory S reduction results in a
large fractionation of S isotope. Our objectives are to clarify the spatial and temporal variabfit{Soin rainfall, throughfall,
soil and stream water within the catchment and discuss the influence of the atmospheric S input on the stream in tropical forest

Study catchment has been established at dry evergreen forest in Sakaerat silvicultural research station, northeastern Thaila
Anion-exchange-resin columns were installed for rainfall, throughfall, soil-water and stream-water through a year to collect and
concentrate sulfate in the field. The sulfate retained in the resin was extracted by NaCl and precipitated,as/@a8€er-
mined?34S /32S of the BaSQ by mass spectrometer (IR-MS) and calculatétls (%0) using the reference material (Canyon
Diablo Troilite). Annual weighted-meaé?*S was calculated from sulfate flux (kg hlayear-!) and§3S in each period. We
also determined?*S by the concentration method for the water samples of rainfall and streamwater in some cases.

Annual weighted-meai**S and S deposition in rainfall were 4%h and 6.4 kg ha' year !, respectively.5*S in stream-
water was 4-Fho higher than rainfall during late-wet and dry season, wheté4S in rainfall and streamwater was mostly
comparable during early and middle wet season. In late-wet and dry sé&&8iim sub-soil water was particularly higher in the
riparian zone near the outlet of the study catchment than in the area near the headwater and on the slope. Sulfafé®nriched
might be increased due to bacterial dissimilatory S reduction in late wet season and retained in the sub-soil during dry seaso
which could be a main source for the streamwater sulfate during base-flow periods. Meanwhile, in early and middle wet sea
son, streamwater sulfate could be directly affected by atmospheric S input. These heterogeneity of internal S dynamics shou
be considered to examine the effect of atmospheric deposition on soil and inland-water ecosystems in tropical dry forest. Th
project is supported by the grant from APN (ARCP2012-18NMY-Sase: ARCP 2013 -13 CMY -Sase).

F—T— R BRI, UK, TReEBIRE, i ZoE RIAALL, Kk, Hek
Keywords: tropical dry forest, stream water, sulfur dynamics, stable sulfur isotope ratio, atmospheric deposition, soil water
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Long-term changes in nitrogen discharge from watershed of restored artificial forest
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Measurement of inorganic nitrogen leaching and its origin in forest soil by resin core
method and tension free method
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Nitrogen loading from forest watershed can affect downstream ecosystem, therefore, to clarify the interaction between nitroge!
cycle and nitrogen loading from forested ecosystem is important. In this study, we measured nitrogen leaching in forest soil by
both resin core method and tension free lysimeter method and estimate nitrate origin by measuring oxygen isotope in nitrate i
order to clarify the interaction between nitrogen cycle and nitrogen leaching process. Reisn core method are very useful metho
however, there are a few studies that compared nitrogen leaching by method and other method. Moreover, there are a few stud
that test of measurement of oxygen isotope in nitrate in resin core methods. This study was conducted at two forested watershe
(Aburahi-S and Surumi-A) in Shiga Prefecture. In Aburahi-S, we measured nitrogen leaching by resin core method and tensio
free lysimeter method, and nitrogen leaching were measured by only resin core method in Surumi-A.

The amount of nitrogen leaching were averaged #®¥9kgN/ha in resin core method and 0tZ126kgN/ha in Aburahi-S
from May 2014 to February. Little ammonium was not leaching in both methods. In tension free lysimeter method, there is
the possibility that unsaturated flow was difficult to collected, and that may lead underestimated of nitrogen leaching at tensior
free lysimeter method. The results of nitrogen leaching at Surumi-A watershed and oxygen isotope of nitrated will be explain at
presentation on this day.
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Temporal changes in the soil microbial biomass and N dynamics in eastern Hokkaido
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Bamboo lodging associated with nitrogen saturation: its morphological and mechanica
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[Introduction]

Nitrogen saturation, a situation of available nitrogen in excess of plant and microbial nutritional demand due to nitrogen
deposition, has been suggested to affect plant growth and the root-shoot biomass allocation; an increase in foliar biomass anc
decrease in fine root biomass under high nitrogen availability (Aber et al. 1989). In recent years, some reports have suggestt
that tree windthrow damages may be associated with increased nitrogen status (Braun et al., 2003; Meyer et al., 2008). Here, v
report a phenomenon of lodging (falling down) of moso bamboo (Phyllostachys pubescens) in a forest site of nitrogen saturatior
We suggest that the bamboo lodging is associated with the following morphological and mechanical anomalies; 1) an increase |
branches-and-leaves biomass, 2) a decrease in root system, and 3) a decrease in bending strength.

[Materials and methods]

We studied the biometry of bamboo in a nitrogen-saturated site (Tama hill, Tokyo) and control sites (Fukushima and Izu), suct
as diameter at breast height (DBH), culm height, and mass of branches-and-leaves. Root density and soil nitrate concentratit
were measured for soil cores 25, 50, 75, 100cm away from culm. The total carbon and total nitrogen content of leaves and culmr
were measured with dry combustion method. As an index of mechanistic strength, Young’s modulus (E) and flexural rigidity
(El) of culm were measured with a bending test of test piece.

[Results and discussion]

In a N-saturated site, leaf and culm nitrogen concentration were significantly higher than control sites. Any elongation growth,
which was initially hypothesized, was not observed in a N-saturated site. However, some bamboos in a N-saturated site ha
significantly larger mass of branches-and-leaves. Very low root density associated with elevated nitrate concentration was als
demonstrated, in contrast with a root mat in the soil surface observed in control sites. Culm density and culm thickness showe
a negative correlation with bamboo nitrogen concentration. Consequently, culm flexural rigidity (EI) also declined with the
increase in nitrogen concentration. A combination of these observed changes, a higher load of canopy, a lower culm strength au
a lower uprooting resistance by root system, may be responsible for bamboo lodging observed in the N-saturated site. The resu
suggest that nitrogen saturation significantly affect morphologies and mechanical properties in bamboo to cause the lodging.

F—U— R R, BUR, 27, JANEEE, i N A X, JPRENZE b
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The impact of nitrogen saturation on tree roots, which lead to uprooting
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ZHWEIETH D . REREHICIHI 2 IARNOR B Z 5T L7flidiZ & A LRV (Meyer et al., 2008% &), root/shoot
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TR T TS TR (E7.5cm EE 40 cmE THRED ., ARZEE>2 mm, <2 mmic o CizE &2
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b, YU ISOaVRHTIRERGAZRZAONEN SN, TF SOOI 7 TR LEHEBEED LR LS
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Comparison of SRP (soluble reactive phosphorous) with orthophosphate in riverwater
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Introduction

Orthophosphate is essential nutrient for primary production in waters and it is thought to be the main chemical form of phos-
phorous directly available to organisms. In oligotrophic and mesotrophic waterbodies, phosphorous often plays as controlling
factor of primary production. For the determination of phosphorous, spectrophotometric method based on the formation reduce
form of phosphomolybdate (molybdenum blue) is usually applied Determined value is called as SRP: soluble reactive phosphc
rous, because various kinds of phosphorous compounds in water also reacts with molybdate by hydrolysis in acidic solutior
Molybdemum blue method is very useful but this method does not show practical value of orthophosphate. The authors applie
suppressed ion chromatography to determine solely orthophosphate. Obtained phosphate concentrations were compared with
values of SRP concentration for inflowing rivers of Lake Biwa, Japan (phosphorous limiting and mesotrophic freshwater lake).

Materials and Methods

River water samples were collected 4 times from April to November in 2014 at 7 inflow rivers (Yasu, Amano, Ta, Ane, Yogo,
Nishino Creek of Yogo, Ado) of Lake Biwa, Shiga Prefecture, Japan. Water samples of Seta River, the only outflow river were
also collected. Samples were filtered with a Nuclepore membrane filter (0.2?m pore size) and stored in a cool dark containe
below 10 degree in celcius. Orthophosphate concentration was measured by suppressed ion chromatography. Dionex AS-2:
analytical column (250 was with electrochemical suppressor in electric suppression mode. Injection of high volume sample
enhanced detection limit of orthophosphate to 10 nmol/L or less. SRP was measured according to the method JIS KO102 usir
ascorbic acid as reducing reagent. Micro glass cells of 50 mm path length (approximate volume: 3 mL), was used.

Results and discussion

Determined value of orthophosphate varied from 0.04 to 0.58 micro mol/L, while SRP showed values from 0.34 to 2.31 micro
mol/L. There was so much difference between orthophosphate concentration and SRP in all river water samples collected. Rati
of orthophosphate to SRP in water differed between rivers sampled regardless of sampling season. In case of Yasu River, the ra
showed values from 0.06 to 0.14, while Ane River they were between 0.26 and 0.52. These differences might be caused by lar
use of watershed. In consideration of effects of river water quality to trophic status and primary production in Lake Biwa, these
results might show the needs to consider direct impact of orthophosphate and indirect impact of other phosphorous compounc
included in SRP separately.

F—U— R BEEW, WAL EY Y, SRP, /A >7ux b 7I57 10—
Keywords: Lake Biwa, Inflow rivers, orthophosphate, SRP, lon chromatography
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WEZBNS. TTTAMKETE, ANTdEhZzfrottBE NI 7 aRY 2> e HBICDOWT, HRFHE T Ak

D, ZRFEREDNROHIZAE L, WKDIRIE & Z DBROAFEDOLENLHIK T 0T 7 AN ED XS ICHNS DH
ZFBRANCINTe, ARETRTH S~V HISATEZMERL (2-5mm, B XU 5-10mm & RN Tt 7 L, @ﬁﬁ
BRAVFEE L Ic E RVL TR AL 7 Ry 2D 1A 5 L2 L, Wi 50mmORERZ i L, 7&5EE & HHKky
Tr AN eBE LTz, 958, NLEK A S LT HBEERERT TR/KD I E N, %hi@ﬁwﬁg5iblﬁ
BIREEIK M2 N LD o e, FVIOFIFITIIHINIK T Lk LI EWVREITH Y, HYIEFOYIICIN
DRIRINTH 2 LbroTe. M, NLXZ7ORT7IEHKZ THEEGBICNA AL, ZRDH -T2 LTEH S5 —EH
NI 2 IR D e o Te. HAEEERMMNET LIRS T ORISR TH 2 LHEIE N, DL
b, ANEFRLE AL 70 R7 25 C ik > T, HBOYHREED K I & ZZFMHIC ED K S ICH < MicD
WTC, EANGTHIRZGS C EMNTER.
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Evaluating nutrient removal in a large river by in situ splrallng metric measurements
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