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A metabolic model of stable isotope dynamics
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Carbon and nitrogen stable isotope analysis have been a powerful tool used for identifying food-web structures. Our recer
study suggested that the ratios of trophic fractionation of carbon and nitrogen isatefiEEN/A§13C) throughout food chain
are similar in various ecosystems (Wada et al. 2013), although the general mechanisms determining isotopic incorporation ratt
and discrimination factors are poorly understood.

Here, we developed a mechanistic model of the isotopic fractionation in metabolic processes that are common to animal
composing most grazing food chains. Particularly, we calculate fluxes of carbon and nitrogen stable isotopes within an organisr
by following fluxes of molecules involved in some of physiological reactions: the synthesis of amino acids and their carbon
skeletons, the rates of which are governed by energy-producing systems such as glycolysis, the TCA cycle, and oxidative pho
phorylation, that is, the ratio of the rate of amino-acid syntheses to that of energy-yielding processes. The active metaboli
pathways above are assumed to be changed by the conditions of supply (diet quantity and quality) and demand (growth rate).

The model result suggests that the instant isotopic composition of animals are sensitive to the change of their diet compositio
and growth rate, but on the other hand, the isotopic composition converges as the integrating period becomes long. With furthe
temporal scaling-up, in turn, the isotopic compositions of animal body reflect the spatio?temporal variability due to their life his-
tory, migration and foraging patterns. This gives mechanistic insight to what information we can acquire from the observation.
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Tracing environmental history of macroalgae by the use of radiocarbon and stable isotop
ratio analyses
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A TIARRBEICHB VT, 20124 10 AA 5 20134 3 H OHIRNICHET L7 T 71 X DERZRL e LTHWz, B S
THERIC 2T CORABED et 2 BRI R, 757 7 A MCZH U, hs#aRE 8o Mrat 2 O e U PE R R O JlE I i
Ufzo Tio. ZERNRCE R DR Z O, BGR « EREERNRZIE Uiz, 77 XOMITER, EAEROERXR
ITEBICHAE T A AEREZHEICHEE NS, HOIIEEZ I L B RS LDABEZ I T 2 i ERHS) 5. &4
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PBITREE U TeBAD B MEED A MC UL, 0~40% DFIPHTET L, LB L TEBOMETE < (20%0~40%0), HIRHS
TIEWE (0%) ZRLTz, TOTEeMhD, AEAKICHEWTIE, TRADMEIEEDTERE NIcREIC, BROMKOTA
DR 2T e T LR E Nz, ZoEFNiALL (6§ BC L6 PN) &, EFE TEBOMZETHE S (6 3C=-14%. §
15N =3.5%0), T (8 BC=-20%0. & N =-1%0) MEIDIRX—272m UM, fwIMiZRg AriEld, i
MERFEFGARLLICHANRT, R FICH BN, § 13C &6 PN OMICIEARZEOHENA SN LMD, ZEF
NRLEDZEBE, BHDOEBIREDZCITHE S FNATHIOZA L Z2 SR U TV B ATREME DN S 2 EHESE LTz, DL EORR
F. BRPKOTRADNSENT, HEOEFIRBICELDE LT 2R L TWS, —J7. T THEE L7z fditko
FERALLDZEBENIEROE D LIFKE L Hix o7z, A MC I -20%0~ +60 % DFIFI TR E S ZH L. KD FEN S R
IS TO—EDEINNZ— VB RWER A>T, oy KRR « BREEFMAILICDOWT & BE LT/ X —
WBHENZM o T WA T, FIDKIRADREZZT T, RO RN MR Z8) 2R LT AT ReEN D % o

F—U— R g, =R, R, O PERERFINLALL, L RN AL
Keywords: macroalgae, Sanriku coast, water current, radiocarbon, stable isotope

1/1



Japan Geoscience Union Meeting 2014 /0 d ;,

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

MIS21-P03 D3RR A Z—21 Refil:4 H 28 H 18:15-19:30

HAENERIC 38U 2 JE R HD YT O F _ _ _
Accumulation of humic-like fluorescent dissolved organic matter in the Japan Sea inte-
rior
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Marine dissolved organic matter (DOM) is the largest reduced carbon reservoir in ocean. Most marine DOM is produced by
marine biota and is resistant to rapid microbial degradation. Thus, it is crucial to know the dynamics of recalcitrant DOM for de-
termining whether the marine DOM reservoir is stable or not. Even though there have been several hypotheses regarding with t
recalcitrant mechanism of marine DOM, the microbial production of recalcitrant DOM (defined as microbial carbon pump) has
been considered as the main process. Humic-like fluorescent DOM (RP@&s found to produce during microbial incubation.

Even though FDON; has known to easily degrade by sunlight, linear relationships between fluorescence intensity of;FDOM
and indicators of microbial remineralization, e.g., apparent oxygen utilization (AOU), have been observed throughout the ocear
These experimental and observational results imply that FQ#/a product of microbial carbon pump. Another important
source of FDOM;, especially in coastal environments and marginal seas, is riverine supply. Even though the major fractions
of FDOMy have been considered to be photo-degraded in coastal environments, substantial contribution of terrestrial FDOM
into ocean interior has been suggested. Thus, in addition to accumulation of in situ produced,FB€ailcitrant terrestrial
FDOMg might occur in deep ocean, especially in marginal seas. However, it is not clear whether recalcitrant autochthonou:s
and/or terrestrial FDOM is accumulated in deep ocean of marginal seas or not.

We determined vertical profiles of FDOMat 5 stations in the Japan Sea and 5 stations in the western North Pacific using ex-
citation emission matrix fluorescence with parallel factor analysis (EEM-PARAFAC). Seawater samples from surface to bottom
waters of the Japan Sea and the western North Pacific were collected during T/S Oshoro-maru (C184) and R/V Tansei-Maru (KT
11-17) cruises, respectively. Two FDQMwere obtained after EEM-PARAFAC and assigned as traditional terrestrial and marine
(microbial) FDOMy, respectively. In the Japan Sea, levels of both FDOWere lowest in surface waters, gradually increased
with depth below surface waters, and were highest in waters distributed depths greater than 2000 m that were correspondir
to the lower part of Japan Sea Proper Water (JSPW), i.e., lower part of the Japan Sea Deep Water (JSDW) and the Japan S
Bottom Water (JSBW). Levels of both FDOMwere linearly correlated with AOU in the JSPW, suggesting that both FROM
were produced in situ in the JSPW. Interestingly, levels of both FRQAMthe JSPW were similar or slightly higher compared
with those in deep waters of the western North Pacific, even though AOU in the JSPW were significantly lower than those in
deep waters of the western North Pacific. Such distributional characteristics of ED@Rhe JSPW imply that FDOM is
accumulated in the interior of the Japan Sea. We will discuss possible origin and accumulation mechanism gf iRDKREM
Japan Sea interior.

F—U— R HAH, IBEAEY), BRERED I E

Keywords: Japan Sea, Dissolved Organic Matter, Humic-like fluorescence
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Sources of hydroxyl radical photochemically produced in headwater streams from nitroge
saturated forest
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RIS BT, REEERGEE (Rog) ZEHIILTz, 51, HFUKHO 7))V KRBz LT, BFEKY (DOM)
MHD Royg DERAMZITH 120 TOREE, 1ZEAETXRT (97%; 81-109% D Roy DYV — A7 E RIS M T
X, NO3;~ : 55%, 34-75%, N(Ill): 2%, 0.5-5.29%6 % », DOM HIRDERIF T 2> b (18%; 12-26% & FDOM D
BRI R (22%, 10-40% Z508ET % T LI L7z, FDOM & DOM DjRHEN—Z T 53%(24-96%)x b T
D, OH TV IVERICERIRK ) Th > Tz R UM TA CTo@miRE D NO;~ Difithid Roy Z LR SE T
Too TOT EIX, R U IR FRIBOW)HIC BT OH T VIV RSO UT, Y b2Eo L YttiER
(LA G ER 2 L S B B A REE AR L TV 5,
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Keywords: hydroxyl radical, dissolved organic matter, nitrate, photo-Fenton reaction, stream, photoinduced processes
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Effects of clear-cutting on the loss of ion and DOC from cool-temperate forested water-
shed in northern Japan
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FIKER & Z D% DY YA O DFRMEIKIEL T OAEYIHER(E 2 7 a2 A RIF T BRI S MCT %728, dtifEE
JEEBORIGEHFZEMRIC I THIELRTE DM KD+ A &8 HE L isfFAE R SR (DOC) EEZH~\/z, 20034 1 — 3 I
8hati /K Z IR 258 U TEF K L7z, 20034 10 HICY UMD 2170, ZOERICT T 2N 0 B> 78I h T <Y iz
FEAR U720 20024 — 20134FIC 2 M F 7z 3R Z & IS K ZEREL U Tzo EHRIE DB IR 1I7KD NOs~ i
JED LFIT Ao T ZOBOTFHADICK D, AREZEE LANALN, mATH 15 p molL-1 &7x-> 7z, KERX
B TIIAREZIS Y Y OHIED B AR ORI D Z2 Wi L CR2AOMIREIZMERF SN T0E T EEHLEMNMIE->TWVS, Lo
THHIT K B EEEWIUIIRIRE DO ZTAN A BT 2 1 DICIERICEETH O . I HLD DY 5 D %EETLUN D ik
DN EZRAZ | ERE T LIz EARBE NIz, ULH LZDEM KD NOs~ JEEIFFHIDEICKD 0.1
M5 20 p mol L= DL EOHFIFHTAS U, KRS 20071 I F M 7258 U TRV EZHERE U7z, 1)117KD NO3REE IS ALER
RO LNINCIZRS b o Tze BaA 4> (KT, Nat, Cat, Mg2t) RS pH 1)1 7B OZ(LISHK $ % 2K
T, KREKBZE T o7 — /5 NHAHZIZ & A ERHBIRARLI R TH - 7eh, 2007F I T, NO3~ D& [
FEFFA Uz, WK D DOCHEEIFE KB KTV VAN D ZICEEd ., WO L & BR BICE— 2 & & DIH
RIS - T DOCHELEEL. 5 HBEMD 8 HITHIF TOFHEBNDPHRWEBTIHIC LR L. ZO®%KEIHEING 5
MK LTz &h S, B FELIBEORMEOEINCLE S FARREIHRIC K 0 #)117kD DOCIEE K N Lz L AVURM X
Nz, LA L., DOCEERRERETLEE L TWVAEFIE -7z &b, HIEOEIRA LHETO DOC A4 i 7z i
L. COWAD DOCIEEEEHH TS EEZ LNz, HXBX T THA 0 H DOC DRHICHELEh>TzDiF, X
X TD DOC DO HIEADFKEIC KB A[REMEDH 5, TNOHDFERN S, IR OEPDIFE O RE/KIHIC BN T,
NO;~ & DOC DIKIRIC KT 25BN EIZ > TWIzDIE. ThZhoHiENERS C kickb &EZ BN,

F—"T— F: M, DOC, - A >, U, il &
Keywords: nitrate, DOC, cation, Sasa, stream discharge
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Microbial contributions to biochemical commonalities of decaying organic matter
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R4 75 BSRERBEIC I\ T, iR Ie E O RIERINEI 7220 . ZORSERHh OEMIZRO ) %, T Lich
BRI, e LB E TR I ERAERYIOFEIRRE L 5> TE D, FREROMA SHEFEDREZH-> TS, A%
YikiiE. Bk B YR, AR, MIMRERER E. JERICZIRICIES T LITA. TSR T RERMEICH % &
OMERIET %, ThDZ., ZOILENHRO BB ZMIHT 2 C LIFIEHICH LY, ZDd, cNFETTH LIEAEYD
HEE, BIRE B2 EBYIDBIE S N T S RETED K 5 REMNZLDE T2 M FICBEODTEDPN T E 2, T,
FE L TOMETE, LIE L2 2 YN 0B OIEFICFHOWIRNC DR kD ZOFEMNRETDIMEYICH
TROBTENHASH RS TEN, ULHMLENS, Z95 LEMEYIOERY)® 7 ORI E A2 Y TR
RIFRICE SN TV B, ARBIZETIE, BEESO/KEIC BN T, 2 RIE A B>/ B O il 1 5 A b2 b 2T,
DRE L BITERT 2 ERYORFHMEIHS M LT L, EVREEYIh O B EAE Y Failize A, 73/
D7)y /)yl (Glyllys) . 7 /070 at Iy /57 b Ut (GleN/GalN) 7 Eid, AEYofE
R LIS K DIRIAVEZREL D 152 DI Uy Z D0 R Y TldZ OMED LW EIPHIC & £ > Tz, REL T
BT Z—I\y TRERC K O 2RI ES ) Z—DEDOZE b2 H % & GlylLys Fbid i DN, GleN/GalN ki
DR ONGEAD T HEADHASI TH >, UV ER—RRICEBIT S S5 LIzdERE. BEEORESTKIETEALH LN,
TDT &F, BBICK S TR T NMENOEL 2N AN D 2 e BB LTV, £z, TH5LET I/
fE07 X B, U 20RO LI TH O, MAEYIRREEZ 5N, Tz, T LizhmiE, v
22— EERRIC B W TIEDNC X D BRI N2 DICHLHET 2R GO T3y EEZ 6Nz, £z, TEESOMJIHIC
B BIBFREGEYI O TRIE, 28T BEAN—ZT 8,000DaEN\D— 3 HNH LD ENZ D, THIEFEETS
KA & ORIHPNC A L D SN B0 EID 6 L IZIH S M R 5, WYIED DR E & &I TR DZ(L 2 iR
T2 TA. RN B — RN OBF L 7 FEOMGZ(ED AR L D 5N, F1z 8,000Dait4D ¥ — 7 13flitHE R L T\,
DT EiF., e LI O FEIBICMAEYHROAGEIIDEREN TR 2R L TW5, T 9 LR
. B REREESRME FICBW TIHAEMIC & > TEKE N2 GBI ZNR I GEEDFET 2 2 e 2R LTV 5,
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Keywords: Organic matter decay, Soil, Ocean, Amino acids, Amino sugars, Molecular weight distribution
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Spatial modelling of water, nitrogen and sediment for systematic conservation of multiple
ecosystem services
Spatial modelling of water, nitrogen and sediment for systematic conservation of multiple
ecosystem services
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Spatial modelling and analysis of multiple ecosystem service (ES) under land use and climate changes provides useful suppc
for decision making in sustainable planning, management and policies of large landscapes. This study aimed to integrate the G
modelling approach of spatial explicit ESs (water yield, and retention of nitrogen (N) and sediment) into system conservation
model under various land use and climate changes in Teshio river watershed located in northern Hokkaido, Japan. In this stud
we applied hydrology and material flow model (Soil and Water Assessment Tools, SWAT model), land use change model (CLUE)
and system conservation model (Marxan). The multiple scenario includes three different land use maps in past (1976), currel
(2006) and future (2036), and three climate change scenarios (short-term (2010-2039), mid-term (2040-2069), and long-tert
(2070-2099) ).

Our results indicated that various land use and climate change scenarios showed different impact on ES and system cons
vation in the watershed. The forest land use change significantly affected on magnitudes and spatial patterns in water yielc
sediment and N retention. It was suggested that south western and northern part of the studied watershed should be conserve
match the given conservation targets of multiple ESs (0.3 and 0.5 of maximum ES values). The protection area to satisfy each E
conservation target increased with increase of differences between each ES and maximum ES values under land use and clim
changes. Our results indicated that the land distribution and area of optimal ES protection for multiple ESs were totally different
from those for single ES. The conservation area for multiple ESs was more compact than those for single ES. The propose
approach in this study provided useful information to assess the responses of ESs and system conservation under the land use
climate changes. The system conservation area of ES protection for multiple ESs provided an effective trade-off tool betweel
environmental protection and agriculture expansion.

F—7— F: Ecosystem services, SWAT, Marxan, Land use and climate change
Keywords: Ecosystem services, SWAT, Marxan, Land use and climate change
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Spatial variability of mineralization and nitrification in soil nitrogen along the hillslope in
Japanese cedar forest
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FHBRTH T LIFFHTE, REEREL VA S, SN TREEBEPOEROMM LML D SISIZ ZERINICZEE) T %
TEMHENTED, HIBICT « N2 R UTZEESRMIC K > T, ZOZEMMEEDHIHS N TV S LI ENEEh
TW5o AWZEE, (R IC BV T b O MR Lk T 5 K O E O ZE RN il iE & 28 28R L, ZhAET
TVWBRANZALZSMNCT BT EZHNELTWS,

U5i] THERFEHRICALIE S 2 REUCATIEEM, KRR ERTE (Filkimifd 0.8ha O AF N TR (R :
100m IZHBWT, MIROAHEYIE & IE LJF (0-10cm) Dkl 2 FRELL 72, THGRARI O EkeR, pH 22 L7z#%, NO3-
fENH, T FEEROBUFRZHIE LTz, FREICHIT 2RI T, MERIL, idgzilE L, PN FL—9—ZHv
T [RIRLATRRTE 2 O R L, iR 2 lE U Tz,

GER]  EEE/KRIER EETES, Rl M TR o7z, pHIERH A TR L, Rl M TR &M > 72, NOs~
OB REFH EATEMmS T/NE L R FEICH» > THEMU 7z, 5. NH, ™ OBIFERIERHIAIEIC K 2 HEE
FENIEIo Tz, ESITHEEE R T, AR - FRHEA LI EVIZ A S RV OIS LT, MEREHEE - #8
P AL R N CERE IS N U 72,

(B5] BIRSRIE, GREEROML L NH, T BBERBFRICHE L N OBE AN RS AV DISH LT, i
b NOs~ OBUFRICH SR RED R SN, WHEDRE FEOATELTVS T LR L Tz, TOMER(E L fft
DR T OZEMELEDEWS, AL X O &, RHEALE TRA S MPNARESRMFICH L TR YT 0 T T
HBFEEREL TS,

S, MISOREICN T B RENEZ ., MAEVREOREICEOMID W5 MY 2iHEZHED D FETH %,
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Nitrogen mineralization rates in forest soils in the Japanese archipelago measured by fie

incubation
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1. 13C®IC

A ERERIC B 2 BWRMENC NUT T KURE TIOR8 2 TS B 7cic, HBERBEROE 7 L2 Lz, 2t
RSB B BRI CHEOIEDLETH 5, AT, AASEORMD 2091 FEgE L, B/ CilizE R
M, HCEE S K U RAN B OREZIT o 7o, £z, BRI X SR L#EE (Urakawa et al., 2013)
EDHIIC XD, BNERERICK DIFENE /ST XA—ZWNBHIEH ARETH 5 M DN T EMGE LTz,

2. 551k

T\ ORI ZE R L, B ERIZ N — RNy ZHETHIE Uz, 20124EFKIC, 84 MK 20 X 20 mDHiFAT 5 D0
Javw bEEREL. 78y FOgiE 18 0-10, 10-300 30-50 cmiE & b HEREI A EREL L T2 HBEIZ A mm DSBS W0IC
MUTHE, BZEO ROV, 570y FOHEREIZEE S LIRAE L. 2 A= vIVAERICE b blF, oD+
BTN =R\ TEER LTz, ThEHTS5 70y MCHOR L, 20128/ ~2013FEH, H~E. E~HD3—X
VO LR AT U, BiERigo . bV U LEKR (E+:2N-KCl = 1:10) Tt L. iRtk task
TR LR, MHEBREREEDEBE RN Lz, 3V — XML, MtER AL CHEMEREE LT,

PANRGE ETU T, RRRERFEOENEZ LV VAT LETHE Uz, SEE D 0, 50 cmiElc 1 4 > a3t fis 7z
FEOTER 6.8cmEX 1.5 cmDIFLEZMFR Uiz, 14 BRI iaS S N7z MresERd IN-KCI Tt L, 7
ToU LAE, hHEgREZE R TR IR & FRRIC LL ik Tt Lz,

3 AEREER

EROMFN(EEIZ. 0~50 cmE2{AT 40~140 kgN ha'l y~! LA HEAAR SNz, 0~10 cmEDORLEIX. £
DK 72 HD TV, 10~50 cmE b ARENRBIC R TRENVCT L, EHNDH BT LICK> T, 2R TIRE
J& LI IEEd A b A B Nz,

BN — RN FIEIC KB EHEE, BN TOMERIEREE (20°C. 28 HIf. Urakawa etal., 2013F K2 LA E
IIEOMBIRGRA A SNz, TDT NS, BAREICK DRD SN2/ A—X (HRTOERMEL, MbEEB X
U Quo) ZHWT, B TOEEME . mEEZHET 5 LIENHETH %,

4. 5| F~Ck

Urakawa et al. (2013) Characteristics of nitrogen mineralization rates and controlling factors in forest soils in Japanese
archipelago, 2013 AGU Fall Meeting, San Francisco, 9-13 December 2013

F—U— R AR, SRR, B, Bt S, EIR0, A 2 s

Keywords: forest soil, nitrogen mineralization, nitrification, field incubation, nitrogen leaching, ion exchange resin
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WHRE A A > OWEFRZE [RINA L 2 -l W 7o BRI 350 2 SR ENBREOMH
Analysis of transportation and consumption processes of atmospheric nitrate in foreste
watershed by using oxygen isotop

OB R by R L R A 2 B sE L AR SEme T L T K 2 kil B !
KUGO, Tatsurd* ; OSAKA, Ken'ichil ; NAKAMURA, Takash? ; I, Yumi! ; IWAI, Misako! ; NISHIDA, Kei? ; NAGAFUCHI,
Osamd

VRN R AR A B BRI R AR, 2 1 LA A E BRI ER R 2 2 > X —
LUniversity of Shiga Prefecturé|CRE University of Yamanashi

ZE(EEWIEVMOEBICRHEARTREMETH O . HMHEEDKERIRRKTO—D2L7E D15 T EMHIEN TN 5,
ZD—F T, B SEREEYMBRRNIRE T 5 &, PHR/KIEOKERE 2 Bt T2 5 RN H %, JEFEO ARG
WX O RGKTOEZLEEED FAPDRESNTED, E5ICHME EFERANOZZ LAY ORA RO AL |G X
NTWV3, LHhL, BMATA LT K& FIHROEZEEVDHEMERERANT D A Z NS 8EE, RN ZBH) - 5
H9 2RISR > TES T, FNUCKZHMERER « FHUKEANDEEL TS MR > TWRWY,, ARBF
TN ZRE) - T 2KICEEN2LER1LEVIRE LG A 4 > OBRLZEFRNKLLZREST 2 & T, HK
NZRE) - it 2 EZR2LEWITd 2 K& FYIHSROMEIE A 4 VRO MCT 5T & ZHNE Lz,

AL, WEEHETHEINMHOME STEIC THEME Lz, #iRid 201244 H 13HM 5 201346 H 28 HX
TOEDZNRET D, MOV LIS, FRNRS 4 e, Rimii 8 sl (R FEB 6 iy, B 2 Hif) . % & 10cm 30
cm Ok 8 g9 D (b FEF 6 M, 130 2 i), itk 6 M (Rl R0 4 Ml B30 2 #5) I BRokEEiE 2 53%
&L, Wl TEOKZ T Tz, F121/K ST, UK 2 S TOPOKZITo Tzo AT EEIX. R, AFREEZR. Mg
HEZER, 7 B RERE R, MHEREEAR, W1 A4V DEEE - IAETERNALL TH %, SHEELRLEYIREOWE
IR K TITWV, B A A > DFEER - BRZGE RNA LI LB A PR IR B ER R 5 2 o X —Ic B T EE ik
THRT LTz, 51, BHOAK 1LEOLTEY V) 7 ziTn, TEPICEENSMEESERE, 7 VBV REERE,
FOEER LS, MRS L OWIE S HbE T o 72,

INSOBIZRNC, R TIIMIR, RN, Rimm, THUK, Tk e UTHRRNZBE) - iHd % 5zt
EYE L KA TYIHROMBREEERR, I5ICZN5 & HEhOSER(LEYE R LR - M s & OR%R M
ICDWNWTELRT 3,

F—T— R A A > OREZRLIERINRLE, ZERBINER, AT
Keywords: oxygen isotope of nitrate, transportation and consumption processes of nitrogen, forested watershed

1/1



Japan Geoscience Union Meeting 2014 0/0)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]ggg;gim

Union

MIS21-P11 23 R AR —2 IRFfd:4 A 28 H 18:15-19:30

DO HESRAEDR Y 2 —DZEb 7258 U C HEOEERFREICE KX T2
The effect of soil freeze-thaw on nitrogen transformation though the root litter changes

AT A4t P MEK 2 fiEe IR 2 ; S50 B2 il 2 5 SR 2Ry 2
HOSOKAWA, Nanaé* ; WATANABE, Tsunehird ; FUKUZAWA, Karibu? ; TATENO, Ryunosuke ; SHIBATA, Hideak?

LAbHEE R EREERN AR, 2 JGEER I TEME T « —)U FREAE 22—, 3 GRS T « — )V FREABE M > 2 —
!Graduate School of Environmental Science, Hokkaido UniverdRigld Science Center for Northern Biosphere, Hokkaido
University, 3Field Science Education and Research Center, Kyoto University

THEOMKERAE, THEOYBMEREL. BIRY Z—0EZ k. MAEIC X 2 Z2E A1 {boMfilE Lic k> T
HROEEFRAZZILERZ EEZZSNTVED., TOXANZXLE TS MICK > TR, K 22— T35
EWNC X BRI LORE L LTHEHETH D, BMEERICEIFZIEY Z—id, B X—IJLT 28 TH S T EHH
HEINTWS, XRICBIF 2 THOBRS — RSt T Tl JEY 2= iicmr s N, B8 & U ToOFRIHTEEN:
2B U C THEREREIC A VNI R B A5 T EHARBENT WS, Z T TARIIZE T, MY 2 —0Ein % T —
WG A 7 IVOSM T T, THESERMEEE - BEEHEICEDX S ITHERENZTONZIHENCT ST AN E L,

AEHEHE S RIS NIE T B SIS A LHRE TS MME SR IX D 2 XF 5 (Quercus crispul D18 9 2 [ K INA 2 Ji 75 1
& LT, Rkt LTH O, FEmds LT IYaYy (Sasa niponica % HAEL T\, 201347 Al
AHETHINIC 50cm X 50cmD M2 E%E L . 0~10cmDILE T8 & 1ERE 2mmlL D 2 X FHMBZ AL L 72, BRELL
e b, 2mm Ay ¥ a iz VT, HAEEY) & BEZEO BTz, SEERICH W2 S X IR, ficod iz s
B 5 BRI K DRl Uiz, T 250l LT, S XA FHIMEZIEE T 0, 5. 15 mg g soit ! ICAHY T B mZ A Tz,
RGBSR Z W, 45 C~—5°C, 0 C~—5°C, +5°C—&. — 5 C—ED 4 FEDIRIEEE T 7 H IS — B L
EINZ Tzt BN T+5°CT 2 HMOEEE & 21T > 72, Fiz. +5°C~—5C& — 5 C—EDHIENEE 27> Tz Y >
TIE+5°CT 7 HRE, +10°CT 2 HM & 7 HMOEREEZTTo /2o TNEN, KIEIZ 41818 Uiz, RiERiTRO THZ
HAEA VD LS T L, TBICEENS 7 ey LEREE (NHy) ChfgfEzER (NOy) ZHlE Lz, W&k T
D NHy & NO3 DZbmEM S, ZNENDOIEKREBGEEZEH Uz, 7z, S — B L T2 ISR Z27K THlt
L. BIEAREZESE (DON) Ofitis B2HlE Lz,

IEBE NH, BEBGEEE 13, 37X TOBEERIIEZIC SN T, 5°CT 2 HRHEIREET % &, HRRINc X > THEEIC
FHEU (15 mgiihn> 0 mgidshn) . ZF O — 5°C~0 COMFEUH TRERE L, RI—5C—EUNHTREN>
2o UL, ZN5 0B EREZED=0 (10°0), BElZEC LD T % (7T HHESE) Lildonilk
D, LA TEMAEYNC K S, ERE NH, AEI{ED RS 2 M0 D > 7z, [EBK NOs ARG g (i) &[EkkIC, 3
AT DS —FfF IS BV T 5 °C T 2 HIERGERIC, RN X - GHRENE X 2 AR 5z (15 mgidsin
> 0mgiihn . B EIEEIC AT 2 BRI DB DN TIE, +5°C~— 5 CHRE KED >z, [IEBE NH, A piH#
JE L AMRIC, 10°CESESR 5°CT 7 HMEERTTS &, ARESHARARU ORI LEENDENR NGl koTz, &
To. KIS X ZHEH 5D DON fiifaEIE. — 5 C~0 CHEETRE KEWEADRH 5Nz,

Do &b, THH—RlfEY 1 7))V OMEiE IR X > T, HEMAEMIC K S NHy & NO; DIERRA AL
HENEE ST EAREN, FIUCII RS — BRI X 2 BARHIIED S OIATFEBEROMIGHEE L T\ 5 T EAVRE
INte, T, TOREIFER QHRMD., KRN F GCHE) TIOHEETH D LEZ SN, THH—Hi7
YA T INVDZE RO N2 — 2 DDV TIE, RBIREZENRENE (+5°C~—5C) £b&E, 0C~—5TC
RUEEIC IO TIERM NHy 38 KT NH.+NOs AEBGHEE . AliEAD 5O DON fiffEN RS KE Mo Tz, T ORERIE, THEMAE
YIo> NH, BB« FEETE RIS R % Bis — Rl 1 7 )V OB, HICREIRIEO K E T O TIEFHH T E RO ATEE
W2 RET2EDTH-> T,
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ZEET )V EHWIEE LIBEHRMNERIC BT 2 MESUR T 7 v 7 ZADOHEE
Estimation of trace gas fluxes in the forest of Mount Fuji using the multi layer model

WS 2 R R L R BE— L EH E 2 R R R 3 AL R 3 FhEy R S B 0 E e L
=6 L T

NIIJIMA, Kohei'* ; HIDA, Yuki'! ; WADA, Ryuichi' ; MOCHIZUKI, Tomoki? ; TANI, Akira? ; NAKAI, Yuichiro3 ; TAKANASHI,
Satori ; NAKANO, Takasht ; TAKAHASHI, Yoshiyuki® ; MIYAZAKI, Yuzo ¢ ; UEYAMA, Masahito’

LA RRIARE, 2 BRIAURAT KA, 3 ARMAR G IFZET, ¢ (LA ERERI A ST, © EN7ERBEIZET, © JbHRE R, 7 RBRATAT
K

1Teikyo University of Science?University of Shizuoka?FFPRI,*Yamanashi Institute of Environmental Scienéblational
Institute for Environmental Studie$Hokkaido University” Osaka Prefecture University

KEAHISHEFE T 2MBEXEOFEL KON « thE1E, SHRBIC I 2 L2200 & iR O 28 7238 L Cih
BREREEIC B FUE T, L LD SHMERAEOREB X ORI « IEEBRICOWT AT — 2 EINTE 5T,
TN TEANMEE IR ERNARE O ERERIC T 2 HESIADFA « IRIE ORI H) & 2 O ERFIHARD 5T
%o 2012FEZFICE LU ETOMEE D Fx 5 8 5 ARG S GRMR ST « (LEUR BRI R 22 2EAT,
THAIM, BEm22m BXUELIET Sy 7 A9 1 b (BB, 1oV, i 22 m OMKSHEN %
J—ZHWT, FLEE, AV (03), LHEBEY (NOy), HFMEEREEY (VOO DHMWNERICI % EEiE (2
m, 10m 16m 26 m OEIZHNE LTz, MEXAEROEEI X, WEICK> TR TS, SYEOHRMANET
DR « NP « BIGOFRHEZ KL T3 EE X2 bz,

ARG TlE TN SYEDIRE RO Z A 2N, BENDOMAREER LIzZEETI)V (Inverse MLM: KB
VIR WELLHE D) 2T, MESEROIRED AN S, ZEbh (BHdil, &1, REHD) IS8T 2 MHRINEZH#EE L
Too MET IV TR SBICIS UTEROBIS T 208N H 0, SIS 350 2 BUBRIRORHEN > TWd CO,
DENHZRAWT, ZNZENOEOE SIS T 2BRENZPE Uz, ZEET IV A Y VI LR, 03 D
BIHAR 11 HMOEZE 9:00-18:00C 513 %5 7 5w 7 A0 %, T+] ZHHE LT, -11.1+ 42nmolm2s ! L
E LTz, TOfEIE, SzwkiE (BIHME © -10.4+ 0.3 nmolnmr2 s !, Fares et al., 2002 £ I 5D DHFIPFHT—H LTz, bk
N 6:00-18:00iC 33U Z R iB, T, REHICHIT S O3 DR - WIEEZZNZN, 26+ 3.2nmolnmr2s7!, 0.2
+29nmolnt?s!, -8.7+52nmolnr?2s ! LHEE LTz, BUHBIDEWZDREEDENKEZWVD, ELitEH T
YT, BEERIC e, REHICHIT 2 O3 DU « WEDRKEWVEAINH 2 T ENAS MR o7, TSRS R
WL OERNEYI D E NS> TWB T ENREKRTH B ARENENEZ 5N,

ZE R

S. Fares, R. Weber, J. Park, D. Gentner, J. Karlik, A. Goldstein, 2012. Ozone deposition to an orange orchard: Partitionin
between stomatal and non-stomatal sinks. Environmental Pollution 169, 258-266.

F—T— R BRbk, KA ZER(EY, 4>, VOC, $ATE 5 7
Keywords: forest, atmosphere, nitrogen oxides, ozone, VOC, vertical profile
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FEilgrh O delta-34JHD JR{E 0 & & A A 0 Pk I O R _
Locaization of delta-34S value distribution in tree ring of Japanese cedar and evaluatiol

on the S deposition history

A HE L Y A L BE —HRR 2
ISHIDA, Takuyd* ; TAKENAKA, Chisato' ; TAYASU, Ichiro?

Y2 RBEAE R, 2 sUREREE
'Nagoya univ.2Kyoto univ.

Anthropogenic sulfur emissions have been changed with human activities and affected sulfur dynamics in terrestrial ecosys
tems. Therefore, the information on sulfur deposition change should be important for understanding of the effects of anthro.
pogenic sulfur on its dynamics. The stable sulfur isotope rafithss) in tree rings are a useful archive for the history of sulfur
deposition (Kawamura et al. 2006), since &S of various origins have specific values and there is few isotopic fractionation
through absorption of sulfur by plant. However, only few studies have been conducted abéttiSte tree ring, and factors
affecting thes3*S in tree ring have not been understood.

The aim of this study is to clarify the localization &t‘S distribution in tree ring. We also perform the evaluation of sulfur
deposition history at locations received heavy anthropogenic sulfur deposition using tree ring.

The investigation was carried out at two study sites, Yokkaichi (YOK) and Inabu (INA) in central Japan. Both study sites
have different histories of sulfur deposition. YOK had been affected by quite high anthropogenic sulfur deposition during 1960s.
INA is located about 60 km NE of main urban area (Nagoya City). Three disk samples were obtained from Japanese cedz
(Cryptomeria japonicastump in 2013 at YOK and in 2012 at INA. The stumps at YOK were 63-year-old cut down in 2012 and
those at INA werel70-year-old cut down in 2007. In addition, at INA, three 40-year-old living stems were cut down in 2013 at
INA and the disk samples were obtained. After washing and dried, the tree ring samples were divided into 5 year increment:
from bark toward the pith, and ground using power mill. The ground samples were digested withad®&,O, on a hot plate
and after filtration BaGlwas added to obtain the BagOrhe 534S values (VCDT) were measured using EA-IRMS.

To evaluation the localization ¢f*S in sapwood, heartwood and pith, the data from the stump and the living wood samples at
INA were compared. These samples showed the different localizatiétt 8fagainst the age. There were no differencé’6s
between the sapwood (living wood) and the heartwood (stump) at the same age. Howed¥&Sthalues of the pith (living
wood) were higher than those of heartwood (stump). This result indicated that the specific composition of sulfur compound
might be consisted in pith and t14é*S of the pith should be unsuitable for evaluation of sulfur deposition history.

The §34S values in ring at YOK declined from the late 1950s to early 1970s and then increased again. This trend was almos
homologized in ring at INA and air SGconcentration at near the YOK. In contrast, the minimum value of at YOK f).8/as
lower than that at INA (-1.660). These results should be reflected by the deposition history of anthropogenic sulfur with low
534S value at each site.

Keywords: Tree ring, Sulfur isotope, Morphology, Sulfur deposition
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& B LRV AT O/ NSRRI 350 2 i o LD A _
Distribution of radiocesium in a small forest at Namie town in Fukushima Prefecture

FT Y RS RN ORI 1L DRRCECR] 2 BT AT 3 MEEE e AP RN S BR i RO E O
OGATA, Hiroko'* ; KUROSHIMA, Hiroto! ; OKOCHI, Hiroshit ; TOKONAMI, Shinji? ; SORIMACHI, Atsuyuk? ; HOSODA,
Masahird ; IGARASHI, Yasuhitd ; KATAOKA, Jun! ; OHSUKA, Shinjf

VRRRHRE, 2 SARTRE, 3 REISIRNIEERERS?, 4 BhRTAERARE, 5 SR, O A b =7 AMA &4t
lWaseda University,Hirosaki UniversityFukushima Medical UniversityHirosaki University Graduate Scho6Meteorological
Research Institut¢ Hamamatsu Photonics K.K.

20114F 3 A 11 FNCHAE LI R AR RESICHE S WMEHE— 1 7 IFETHERRIC K 0 . BRI KRE D BEEYIE DK
HENz, BEREHEBEOK 70 WM TEONTE D, kS N TEEHRE T )V — LANEE Uz, bR 7
ENTHSHEYIE DM & NIz mTREME D AW Bz N TG EYIE DD R WERTE TR, ARSI O — ik
HIRE 2D B S RZAANDFEDEZ SN TV S, o T, PRI O EWEEHEE > T L (Co) DI
B 2HREDFHHZFIZIET 5 L 3D TEETH %,

Fo4iF 20124F 6 Ah SIREREEXEKIC H 2 & B IRIRTTHT O/ NGRS 30 T, EHELBEBIAR & W RkE BE/BRR (X
FEYDNEKR) O 2T ) T EITo TV, TRIEBARE BB D S MEZK 200 m SHEERMIZ X 51
500 m¥LIC A > 7z H#ipSicdH O . #2E 440-540 mCH %, FREHSOBZEMEID WIS/ NIRRTV, Y27 71k
FEERHE (1-3H) ZBRWTHHITS 2o adFHIMINRE, MRINRE. AEZE, 3E. T /NIoKk, NI THH ., Filko
R CSIBIEZRE U, RN R Z i 7z,

20124F 11 HIC A EREG s CoE R E R 2 JIE UIAS R, JLIERBIAK (5.64uSvih O WEHEERIM (4.11uSvih XD
L olz, Fle, At EE, RE HBEOMGE CSIEEIX. WINLEEEBIMEK 0 & AR CEh > 72h, T
Wt 2 PRI BB O B LR K D @b o 7. AU, RO MEEBIOE S . Ty IRIHIC K O MREgER
TRRINCEEYE DI S Nc e L EZ5ND, LA L. JAEBROAE BT EHCYRICIZEE LB LT
moteT eh b, RN E IR OREIE CsH AR OEEN S X NT-EK & LT, BEHHEYE O RIS X 5115,
o & O, BRI ENEZ BN,

FCTT. 2013 AL 12 AICAZ L—8—TL— F BEHWOTHEE T LI HEOBEHRE CsIEEARIE Uz, WX 5em
ETIE05cmT &iT, 5-10 cmid 1 cm T L ICAERBIMR & SHEEBIR T T2 IRIL U 7z, 4 HORSR T, JLZERK, B13E
Bk E HICEKETRBBEENE L, MW IZEREME R Uz, —/5 12 HORHR T, ILIERBIMKIE 4 A & [ERRO6
MR UTeh, SHEBIM T 1-1.5 cem TR IEEDNE L, 4 H L LT FEICEEDOE—2BBEI L Tz, (o T,
IREERIA CTIEHEE CsMRE LEBICFE LI E £ T, BB TFHAOBITIER S NG o 7ehy, SHEBHATIEREE Cs
MR ANRB LI EAWVRBE N, TOXITENE, BELHEOMBEIC K 32 ELEZIONS, LIEBKT
3RE 5 ecmICKRDIFENER S NI e b, BIRRINOAEEEDEZ 5N D, —/7, HEMMROTEMETH S AF
OIVIFERETH B D, KE BT S Cs ORMRIIN ORI D EZ 5N %,

RAFRIC X 2 RN OB R S INC T B 728, JRERROA T L AR, $HERMROLE (RF) A A=V VT T L —
N ERWTHANz, ZOFER, ILEMROEER X URIZZ OWMEHNIE > & D 0 SRR, RIS EYIE D 74 L
Tz, LA L, SHEEBMTIIEDEIZE > RAT. BVHENWVD LRI ZEETH T2, 165 Ty ILEERTIIFAR
WPHAIRIC K D BEX THEME CsM0fi L. SHEERNISER I ABE TEYTE DM 2 U THEE L TS ATREMED R E Nz,

DL EDOFERD S B DGRE U To/ NSRRI 350 2 BT CSIZLAT O K 5 R#jfEZ /RS & EZ HN5, ILEMMK
TR EBOLEL IAENE> TEH D, EELED SHGHE CsZIN L., B ENERZE-> THREIL, EHEICKXOH
UMRICIR S £V YA T IV THRMANZIEER L TO B ATREED D %, —/7. SHEERFR TIN5 U Tz it Cshhig 5
IZ K DIRAICHRIRICTE 9 20, BHEEBHIGARTED 7o DRI CHEIR OB D75 < | BER EIC K DIRALICER G 113
DR CSHTERTABITLTWS EEZSNS, TNHOHEEZIASMCT BITE. X DFHTRENRETH 5,

FERRFITIE. BN ETRN S N TRIERNCEREL U 72) | IR O CsTERE ZHlE LIRS M 5. /NIET LK
HH: CsDIHBREIC OV T L HRT AT ETH 5,
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7 ADEER N T R DIKIRIGHE = 2 V) > 7 L IG5 D s g _
Monitaring of atmospheric mercury pollution using a leaf camphor tree ( cinnamomum
campora (L. ) Sieb. )

B T el L T B
CHIKAMASA, Takaya* ; KAMIYAMA, Naoko ! ; SATAKE, Kenichi!

L NTIE R AR BRI R4
IFaculty of Geo-environmental Science, Rissho University

IKERDFEETRIT A LTER) 72 1S K 5 ARFEAIR L AL GBERIRIE 72 £ OFER7: E D NAFEETRD 2 DI b b,
CTNSOFRERED SPHE NI, K TRICHRIRTHFEL TV, —/1, BIARIGKRG N OERWNE 7 520/ 1
W ST IC K DEEL TV 5, BEICK2EMOGHIEEILY D KT OIERIEZWRINL TWb LEZ BND, At
ZTIFEICTENSKBRZNET 2 C LICK D RKDOKERE= XY VT 2175 T eZHNE Lic, RHOKIRTG
ROFERT ARSI D DFF ORI SIEHEE T 2 £/, WY - S T E NS 7 A/ F ( Cinnamomum camphora
(L) Sieb. ) ZfAV5C & T, (LARROFHAOHEANTFREINZZF2EL, @FEOT=RY V7 R{Tolz, fMHEL
1o ) TR FERER RIS L O 72 D N BIERIC X B TR OFE R Z T3 L EZ b5, BEREATIC
BT BV ERZHNTDH %, MAT, KIGROMIEE 2175 72dic, FEREMETHOR T X/ F, HREBE
T ERORT A, WEEERX FERIGAR, REERTR I T RGN, THEETENTEAR, TIEEMSHT Raieh
HICBNTH Y TV 2,

1. EOHIRREIC K 5 ERA L N ORI S /KERIREE D21k

I ADEER 70°C, 130 CTENFN SRR 7Tz &, HEIGET B F TIC 70°CTIX 6047, 130°CTid 109
THBT MWLM ST, Ko, SRR B % KHIEE 70°CC 33.4nggt, 130°CT 33.0ngg! TH > Fze
EIRDEDIKIBIEEZ 100%L LIz 2D 7 ADEHICEENSKIBOKRERIZ 70°CT89% 130°CT 87T%THBHT L
MHLME TS T,

2. ORI RIKIRIBE & FENICH N 5 /KERTERE

2 ADYE7e ki B BERRIC G T LB, W, FERICHEIL, SEAO/KEEZE L& 25, LT 62.0ngg!,
HET 67.0ngg !, FERT66.5ngg! & THHTEMNHLN LR oTz, AT, HECEENZ D/KIREE LIS L
FoKERZEHL D BRNTE BN DA F E NS KIREE 2 L Uz, ZOFSE, HEICHEENZKBOZ FENCHFENTY
BT EMHALNEE DT,

3. BRYIZEIRIC X BEICE NS /KBIEEDZEL

WEMORZHEZ VS T L THREICEM U IKRIREORRYZ L ZHE Uz, ERITIEDER L TH S LERD
WERWF, LEDN SR EERMOEZ 1ELEE, FIHED 3BREE L,

F—U— R KR, 7 X/ F, B
Keywords: mercury, camphor tree, environment
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Restoration of SO|I Physical Properties by No-tilled Management in Tropical Sugarcane.
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A study of soil organic matter stabilization using physical fractionation, isotopic, and
spectroscopic approaches
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Forest Products Research Institute

Volcanic-ash soil (Andisol) is unique among the world soil types due to the strong physical stability of organo-mineral aggre-
gate structure at micro and submicron scales (Asano and Wagai, 2013, Geoderma) and its high capacity to store organic mat
(OM) even in upland surface horizons under warm, moist climate regime where microbial heterotrophic activity is high. Several
hypotheses have been proposed to account for these features of Andisol including (i) strong interaction of OM with dissolvec
metals (Al, Fe) and/or short-range-order (SRO) minerals that are quite abundant in this soil type, and (ii) preservation of recalci
trant compounds such as char.

Here we present some highlights from the 3-year project (GR091, NEXT Program, JSPS) examining the mechanisms of so
OM stabilization with a focus on organo-mineral interactions at various spatial and temporal scales using multiple analytical
methods and experimental approaches. After careful consideration of the degree of soil aggregate disruption levels, we phy
ically fractionated Andisol surface horizon sample based on particle size and density. Chemical composition of each physica
fraction was assessed by elemental analysis, selective dissolution of inorganic phases, and sbitc-siisiie. The origin and
degree of microbial alteration of OM was estimated from C and N stable isotope ratios while the turnover time of C was assesse
by radiocarbon measurements. Physical features of soil mineral and organo-mineral aggregate surfaces were characterized
specific surface area (NBET), XPS, and microscopic methods. We also conducted tracer experiments to further assess the
residence time of the OM in each density fractions. Based on these results, we will discuss the progression of organo-miner:
associations from fresh plant detritus to the aggregates of varying structure and stability for the studied Andisol.
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