HTT21-P01 HAMERSER S EA2016EAS

REHREKE VY v T L BMILE—RKRDOKE RN

Geochemical and isotopic analyses of river waters from the Okayama Prefecture, Japan.
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The simultaneous survey of water temperature in the Chikusa River was performed by Chikusa River
Conservation Committee on August 9, 2015. The activity of the simultaneous survey has been putting
it into effect by cooperation with a hundred of areal residents on Sunday of the beginning of
August every year since 2002. In the survey, water samples were collected at 74 sites in total from
Chikusa-cho Mimuro in the upstream and Amako seller to the Ako City coastal part in downstream. The
cooperative geochemical study for the Chikusa River between the Chikusa River Conservation
Committee and Research Institute for Humanity and Nature with Kobe University and Museum of Nature
and Human Activities, Hyogo has started from the 2015's survey. In this study, we analyzed the
water samples collected in 2015 by the Chikusa River Conservation Committee and areal residents in
order to construct an environmental map for conservation in the Chikusa River area. The hydrogen
and oxygen isotope composition and an ion chromatography analysis were performed about the water
samples.
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Monthly monitoring of multiple water-quality to diagnose the linkage between surface water
and groundwater in the Saijo plain, Ehime prefecture
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Coastal plain of Saijo city in Ehime prefecture is divided into eastern Saijo plain and western
Shuso plain, and is known to be rich in groundwater irrespective of low precipitation in the
Setouchi district. This is ascribed to be the presence of Ishizuchi mountainous area in the back of
the plain, where the amount of precipitation increases with elevation. For the sustainable use of
the groundwater, we collected samples of groundwater and river water over the whole plain area in
cooperation with residents of Saijo city. Spatial analysis for the concentrations of 54 elements
and stable isotope ratios of H, 0, S, and Sr of these water showed that (1) the groundwater is
divided into several areas dependent on the watershed and flow areas, and (2) the unconfined
groundwater in the eastern plain flows in shallow aquifer recharged from the head of alluvial fan
of the Kamo river, whereas the artesian water, which is representative and good quality of Saijo
citizens, flows in deeper aquifer recharged from more mountainous area. Based on this finding, we
started to monitor water-quality monthly at two Kamo river sites (Funagata bridge and Isonohashi
bridge), Ohmachi elementary school site for shallow groundwater, Uchinuki hiroba site for artesian
groundwater, and Tokumasu house site for a mixture of both waters. Temporal analysis of water
quality data obtained during 2007 to 2015 is summarized as follows:

(1) The concentrations of most elements (Sbh, As, V, Rb, Si, Al, Ti) in river water become high in
summer and low in winter or spring, whereas those in groundwater at the Ohmachi site are high in
winter and low in spring or summer and those in groundwater at the Tokumasu site are high in autumn
and low in winter or spring. From the temporal analysis of these water-quality data, we can
estimate the flow rate of the shallow groundwater to be about 10 cm per day.

(2) This seasonal variation is not so distinct for most elements in the artesian water at the
Uchinuki site; the concentrations of Cl, B, Na, Sb, and As increase, whereas those of Ca and Sr
decrease monotonously with weak seasonal change. Other elements (Si, V, Mg, Ti, S04) show more
complex variation. This result indicates that the recharge area and flow rate of the artesian water
differ significantly from that of shallow one, and other water source in addition to the Kamo river
is involved.

It is concluded that the monthly monitoring of water quality is effective to evaluate the linkage
of the surface water and groundwater system, but further continuous monitoring is required
especially for elucidating the flow system of artesian water.
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Spatiotemporal variations in oxygen-hydrogen and strontium isotopic and trace elemental
compositions of precipitation, Saijo, Ehime
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Seasonal and Secular Change in Sulfur, Hydrogen, Oxygen and Strontium Isotopic Ratios of
Precipitation Across Chugoku District.
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[Introduction]

In Kagawa Prefecture, where water resources are low, the accumulation of organic matter in the
rivers downstream has become a problem (Yamada et al. 2015). For the cause analysis of organic
contaminant, it is necessary to clarify its origin and load process and is essential to make a
material map as the database of substance concentration.

So far, we have reported a material map in rivers in Shikoku Island. This time, by drawing a
material map of Kagawa Prefecture, including Shodo-shima Island, the relationship between the river
water quality and the river’s basin environment will be analyzed, especially regarding Shodo-shima
Island.

[Methods]

In 27 rivers and 125 points of the entire area of Shikoku Island (Kagawa Prefecture) and
Shodo-shima Island, water sampling was performed in August 2011. The items analyzed were main
dissolved ions, chlorophyll a (Chla + Pheo), particulate organic carbon (POC) and particulate
organic nitrogen (PON), and dissolved silicate (D-Si).

[Results and Discussion]

In Shikoku Island, POC was from 26 mg L™ to 3232 mg L™'. As POC and Chla have a correlation (r’=
0.54, p < 0.001), it can be said that the main components of POC in the rivers are algae.
Additionally, when multiple regression analysis was performed by setting the population density,
domestic animal wastes, the density of reservoir and the amount of precipitation as explanatory
variables, as the effects of the density of reservoir were shown to be especially significant
(standard partial regression coefficient 3.54, p = 0.001), it can be considered that the algae
produced in the reservoirs are the origin of POC in the rivers.

In Shodo-shima Island, POC was from 90 mg L™ to 5277 mg L™, which was higher compared to Shikoku
Island, especially in the southern part. Furthermore, as POC and Chla have no correlation and C/N
was as high as 14 on average, it can be said that higher forms of life contribute greatly to the
organic matter within the rivers of the southern part of Shodo-shima Island. When comparing the
ratio of forest in the basin of the river with C/N of the downstream end, both the ratio of forest
and C/N ratio were high in most of the points in the southern part of Shodo-shima Island.
Accordingly, it seems that the ratio of forest has a great influence on the composition of POC.
Additionally, examining the relationship between the quantity of river water and POC, POC became
high at the points when the quantity of the river water was small.

The D-Si of Shodo-shima Island became higher compared to that of Shikoku Island (Shikoku Island
average: 7.53mg L', Shodo-shima Island average: 13.6 mg L™'). In particular, it tended to be high
at the points of granites, while it became low at the points where there is basalt in the upstream
that contains Hyp-Aug-01 basalt containing a small amount of silicon. When comparing the D-Si of
the source of the rivers in Shikoku Island and Shodo-shima Island, which include granite with the
amount of precipitation of the basin, it was found that there was a negative correlation. It was
found that, as Shodo-shima Island has a small amount of precipitation, D-Si become high.
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Furthermore, by setting up the prediction formula for precipitation at the granite area points in
Kagawa Prefecture, the D-Si of the other nature of the soil of Shodo-shima Island was corrected by
the amount of precipitation. As a result, it was found that D-Si was higher at the points of
andesite compared to the points of granite. It is considered that much silicate has been eluted
because the geological age of andesite of Shodo-shima Island is new.
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Temporal and spatial variation of anthropogenic sulfur deposition in Japan by using sulfur
isotopic ratio
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Annual and vertical variation of strontium isotopic ratio in two forest catchment in Japan
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i
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oo SrEALCAIE(F. MEMIKRBEZMAERAMORUAREZHRMRIEICLIDEML. SEHALLRIE
(& PITAREEMERESAF R Y D —2 (Asia Pacific Network on Global change Research, APN:
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F—O—R ! Z+OVFDLRAAL. K SERK
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ZRERMED DIz DERIBRI DL ZRI D BEE
Chemical separation of environmental materials for Stable Isotope Analysis

*SHIN Ki-Cheol
*Ki-Cheol Shin'

1. MRS HERERIR ISR
1.Research Institute for Humanity and Nature

Stable Isotopes (SI), especially Sr-Nd-Pb isotopes, had been widely used as powerful geochemical
tracers in Earth sciences. In recent, these isotope ratios have been applied to the biogeochemical
tracer in traceability research. Since its invention, multi-collector ICP-MS (MC-ICP-MS) has been
widely used for isotope analysis of metal and metalloids, including Sr and Pb because of their
higher ionization efficiency of the ICP ion source, the enhanced sample throughput, and the
flexibility of sample introduction. However, the chemical separation is still adapted from those
developed for TIMS, and not modified for the use of MC-ICP-MS. The higher ionization efficiency
makes almost all introduced component to ionize, causing matrix effect to the analyzed data and
deterioration of the machine. Diverse environmental samples, especially organic materials cause a
problem during chemical separation that could not expect. It should need that the element for
MC-ICP-MS analysis should be clearly separated from matrix component not only cation elements but
also organic materials.

The purpose of this study is to describe a newly developed sequential separation of Sr, Pb, and Nd
with Sr resin and nitric acid solution reducing the processing time, the amount of acid reagent
solution, and evaporation steps.

Two type of separation methods has developed depending on the elements. One is single separation
method and the other is multi-separation ones. Single separation method separates a small amount of
Sr (~1ug Sr) or Pb (~Tug Pb) only with restricted volume of the resin. This method merits fast
recovery of the target element and direct analysis of Sr isotope ratios with MC-ICP-MS. The Pb
solution recovered by hydrochloric acid evaporated and dissolved in nitric acid for isotope
analysis. Multi-separation method uses a large amount of the resin to separate REE, Sr, and Pb in a
row. The REE solution follows further separation of matrix elements with a cation exchange resin to
purify rare earth elements. Nd elements purified from REEs with Ln resin.

To reduce organic materials from the Sr resin, a polymeric adsorbent resin is used in the lower
layer of the Sr resin. For water samples, it is recommended to use hydrofluoric acid during sample
evaporation, because natural water contains silica as a major component and poor separation in the
resin. During these methods, the elements recovered up to 95% of Sr and 99 % of Pb of the loaded
samples, respectively. The blank levels of Sr and Nd in the separation process were ~10pg and
~20pg, respectively.

F—D—F  RERNMHE. MC-ICP-MS, {bZ 8. Srighs
Keywords: Stable isotope, MC-ICP-MS, chemical separation, Sr resin

©2016. Japan Geoscience Union. A1l Right Reserved. - HTT21-P@9 -



HTT21-P10 HAMERSER S EA2016EAS

ZEAMLFEREY T 7 DR - REREMSMERICERRINIERIE - 7Y MMEIRO T
Evaluation for information on paleoclimate and event recorded in stable isotopic
compositions of an annually-laminated tufa, Asama volcano, central Japan

MIE X' *BsE ES. I EL WE S’ L g

Masahiro Yuhara', *Nagayoshi Katsuta', Osamu Abe’, Sayuri Naito', Shin-ichi Kawakami'

1 IRBXFHEZH. 2. BOEXZAZRRBEAHAER
1.Faculty of Education, Gifu University, 2.Graduate School of Environmental Studies, Nagoya
University

by D7 EARBAEETAHRE LEBIKIEBRYTHD. Z0BRBE IERRKECEHEREE RMRUZEEHNS
HBEHDS, BREEORECHBEAETCETZIENELTEIEINTVS, by I rDBE - RERME
ERICET BMEIECNITHEZATONTED (FIZIE. Matsuoka et al. 2000) . TNSDEBIAED
EMEHOZNCLBIMAINRERMITZENEHFLINTUND, —AT. 65706 CHEEFELHEIIE(C D
WCTlE. BFLEEBREE—HIBIENTEELS. INETICZLOBIRLEIN TS (BFIXIE. Yan et
al. 2012) . AL TE. SFENLMBECON TRESNTERMUOER ~» T 7 HRAICELT. 206"
0%06*((CERR S N B RIRIBIRD M ETE D e

oo D 7 REMERER AT 20128 (CERU &) IROBRE Ry D 7 RALS Nz, T F. vroORUIL
ZAVT. 0.1 miEkE. EZ0.1 mm_Cﬁj\HYL/TZo CNSOIRING"0E 6" (& REIERINUER BN EALLE S
43#7Et (Delta V + GasBench II. MASHHERISHES —T—EﬁnFﬁE% N ERVWTEELR. 6°C(3Delta Plus. 6"0(%CO
,-HOFEEE ALWTHREIT Oz DICOEEREE (C0,, HCO,, C0,) DEIGEZNS D (RAMEDFIZIRD
StE(L. C02SYS (Lewis and Wallace, 1998)fﬁFHL\E511720

kT 7 m6P0E 6 C(3IC. BEBLSEHEEHERL (r=0.71) . MICECEZ0E CIIERHICEME
&, mm%@ﬁémﬁt@EMﬁEfﬁoHHmﬁ%ﬁE%EEUtE%thijﬁ%%@%ﬁ%BﬂUu
CEMB. ko TP 0 NEBIABMRTELTVS (60, - 6°0, = -0.0051T + 3.2509; R = 0.75) o A
MRS Coelde TILAUE. pH ACBRHSHESNBDIEE L A (r = 0.64) USANSEHEENT
%o DICMDIB%IFHCO, MSIED . HRAEDILRRICIIHO, NEE5T B, CNSDTENS. AKX, DEHE
I koI Eﬁ%mﬁﬂﬁauﬂcotﬂco BTN, KDZBOEVRES(CH)IIKFHNSBRESN T
%o

ko0 76 EEBDBRKEL BIMEDZE(FHI0. 55 TH S, M7k () H\SHE SN BHCO, RO HEA
(CaC0,) DIBRMEIFIIZ.76TH O (7.465) o —75. 6"0[CDVTE LS T 76"0H70.65TH S DI L
THERENNL.9TH O ($8.148) « CNSOREE. UTD2IDNMRTHET B ENRTES,

Zheng (1999)ICEE T b T 76 0h SHEESNBIFIKRIINITICTH > DS, T 7 HERAD
ZLPFER(CFERINZENDERLEIND (FBREODBEERENAT—MH) « COZ&lF. T 7FRBDE
BORHIRAE#EA (BEN1.0 m) . 2OBHAMAER (BEKN0.1 mm) TERINSCEhSEZRIN
Do CNICMRT. YVAOORVIVTHNIEFR UBIRBEZERMUZC EICLK > THEEMEREL R EEX
5Nd (T TFUITCLBEBL)

T 76 2004 FENKHE (IFCS) ICERBEHMMENEND SNz, COREH. SERALIE2TERID O
BREN OB1H~11B14H; SFKRFT) BEE LU, BIIORRHSHEREIB(CHFTTOEKE. NLUERED
E6 (Ml (HREEDE"C = -11~-9%) EHFD0,N5HB. TNEEE. ko 7 7HEESEITIEEKADK
50% M LIEFRSEDC0,E N3 (857K - EHE, 2010) o D&, Lo T PE UCRSNEBAMENVEDD
AlREEE U T, Am,ﬁﬁuiot\ SBADS DAILMECO,DIEHEAEMU. J16"C, E5(Cld~m T 76"
(O —BEHISRA UICEEi e RIEE NS,

F—O—R: ko T7. {ERBME. AL
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2 +OYFILRERMAEL E TREEZ AUV TKOERE & ROBEDBENEH
Tracing of the freshwater fish movement patterns and water dynamics by strontium stable
isotope ratios and the elements concentrations analysis

LA R B B, PE 2. F @ XK 2\ EAE P, BR —8
*Konomi Fudamoto', Ki-Cheol Shin?, Takanor1 Nakano®, Seiichi Mori®, Manabu Kume®, Syotaro Nishida®,
Ichiro Tayasu®
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EF R LRAFESKIEEDAFEIF201TEI ATTBDEHAREXL ICH DIBRICKDEREHEEZ (T2, KEDA
Fﬁ@%ﬂﬁ%mﬁﬁmk . AKEDFELETH D NKE-r =3 (Gasterosteus aculeatus) MEEL TL)
o BHEITEMNETIDCDIG THERHB I DAY TH D7 ~FIADTEEECZNEEBRIBEERISICE
Hﬁmﬂi%%MEhDUb5oZhD/?UAﬁﬁﬂu%m(”&W&)H\%@HE&E%M%F*(—
HIBENS. ROBEAIEHTET ZENEEEE LTHEONTETUVS, I T VSr/ SrE LT
~IDBEREESH; T,
T, BEINZMECEST 3 FIEERBEOERSE & £ RMBEAKOBOYSr/ASroEEeERE L.
~ANEREEBBEKDYSH/PSrRNFF—HIT B EERRE LR, R, 7 ~FIEBMIBOKEDHLE
ECB IMBIARO—DOZFRANTIE LR E FRTHINKDYSr/BSrpEMOTHREE (Ca. SIEE) (
ASHBORFI SN, TSr/BSrESrOBENS. COXRD TR EREN S DKEESHRT DERTDKP
HKNEST3BECHIEHEING (55X, tH : 1082.6%. AV : #16.7%. YK : #90.6%) o ¥'Sr/
BSrCHERINEVA S B ENS. COXTANRO EREE FREBCES Lz I EBRITZENTE
%, EZT. COLEFRBETHRBICHVT, IHESNZ FIOEREEDYSr/ASr L UTREEN S,
FIOBEOCBHDABERH . TOH/BR. ERETHERES N T (BEHOEIR) DI (EBDitiEH
S5HBENL TTEERIFVEVR, TRIBITCEES N7 ~3 (GEH13EKR) OFI(CEERBPARTRHNSEE L
TEREEZSNBABRUVDEHESINZ, T5([E. TREOT ~IADHPI(CIE. BEADSr/Cak R OEA
([CHEREEE(CKEL. ETEEOSVKBENALRZEZEZX SNBERNEEL. TREIIZRIREZFA
LT+ hIEMTH D ENTREI NI,

F—O—R +OVFOLRGHEL. BR. & K
Keywords: strontium stable isotope ratio, otolith, fish, water
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The apterous winter stonefly fauna and its feeding on seasonal snowfields in Japan
- Analysis of the food web using C and N Stable Isotope -

EA B8 R 2. BR —. xR BA

*Chika Okamoto', Nozomu Takeuchi', Ichiro Tayasu’, Tamihisa Ohta’

T.FEXZE. 2 BE KRB RS
1.Chiba University, 2.Research Institute for Humanity and Nature

In snow and ice environments, there are diverse living organisms that can be active and grow in
cold temperature. For example, snow algae, heterotrophic bacteria, and insects can be found on snow
fields in Japan. An apterous winter stonefly is one of the typical insects that appear on snow
surface in mountainous regions during winter or spring in Japan. However, their food web,
particularly food resources of the stoneflies on snowfields, is still not well-known. It is
important to clarify the food web of the organisms living on snowfields to understand carbon and
nitrogen cycles quantitatively in the snow and ice environments. The stable isotope ratios of
carbon and nitrogen of the specimens provide a means of analyzing their food resources. In this
study, we analyze the food webs of the winter stoneflies and other organisms on Japenese snow
fields using C and N stable isotope analysis.

The stonefly specimens were collected on the snow surface at five sites in Japan during 2@15. The
study sites included snow fields in Shinjo in Yamagata (altitude: 150 m), in Ushitakeonsen in
Toyama (490 m), in Uonumakyuryo in Niigata (210 m), in Mt. Gassan (130@0m altitude), in Tateyama
Mountains (2300 m). Furthermore, other specimens including springtails, spiders, leaves, snow algae
and particulate organic matter in snow were collected. The stable isotopes showed that potential
food sources of apterous winter stoneflies are springtails, aphids, small spiders, snow algae,
particularly dead leaves.

F-O—R YT NOTS. BYIR. KERMK
Keywords: stonefly, food web, stable isotope
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ZBREN U ZHRMHS ORBICTREODBREFCANDENS X 5FE
Effects of additional nitrogen input and different river slope on the outflow from
upstream nitrogen-saturated forests

R B—'. BN ER. BR —8L Bk FRL XK B

*kenichi Shinozuka', Masaaki Chiwa', Ichiro Tayasuz, Chikage Yoshimizu?, Atsushi Kume'

T.IUNKZEMERRENZNRERFZ TR, 2. B IKRIB A5
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HRESERRN S NDREEFE A TREANS X 3HEFAST <. AFELE DERBUHBEECEOTUS, &
RMiABE Fi 3 %2 BIIFEO EROFMKSBRBENIREDOFRM TH D TR OMEE 7 7 VRENS
<. ZOELSHEHRMOTRBOBRKBERENS X ZHEEFAZTVEMEBINTUS (Chiva et al., 2012), &
ND—AT. BEEDERKATATHOREFRLRENS T SICEREZ(TZON. RTBETE DREREN
BEZONEVOITRESAENDBRREREIC DV TOBIRIFDE,

AREOENIE. EFRBOBFMOSDELIN, FEAHFSNZ NSV T, A)IEROLIFANRE S5
FROONO, FERONO, MDA N Z X LDOELERAT S ETH Do 1) LREBMBREENNREDHEMTH ST
MNEHFBTROBRELE 2) THRICHDEMEMEMNSDERREDFE 3) MEAROHREADFED
RIAEBME LTz,

FENKA) &, ZRRIIKROBEEH), BE), FENTH)NKERKUN,EE, N0, HD6"N,,, 6°0,,
DA ET DIz, MERTIE. DEMT—S M 5SArcGIS%E AU\ TTopographic Index(TI)ZE{ER L CHBEDIEEE
LTz,

A1 & B IS SEFKFONO, R ($33.9-82.8umol/LE LD . fDERSRBIFTE D TUVVEV\FRINERZK & LB L
TEWMEAERUZ. BRI, FENTETRICNITTSIEN, BEHN LR L. 6N I TREBICNTTEL
1D, 6°0,,[d FTRTE EBMEEERLZ, LHL. BEINITETRATENO,BEAMET L. 6"N,,ETF
FTELHED, §°0,,[FTRTEL &z, BRI, FE/IE. TRTABNLEREZ(ILT VAT
D, BEH)ZEME HEAMENT 3 L BRBEDETARSNSANITH S /2.

AR, FE)ONO, EEPENHALL S I ZMBIRRBSNEM D2, Flzw 6N, DIEIF6-135E 18D ABHIE
HKDEENRUOEEZ SN, —75. EF/ITIEME HEMOERBAEMNT 3 EN0, BEFET L. 6N,
EEEIE6°0,,ldm< LD REOHENTIBS NIz,

NO,SEEAKE< BT ZEME. HAMMENT SEKRCH TR THEOTHEE. BRI, FENECEH
TEBEDBUAHFESNED 2. LHL. THEDEEAHTEEEI, FE/IEHEEF)IITERE>TL)
2o THENE VSFIHBPHVEISFACTH OBEEBREICEDPT V. ZORHBEIFEZ CREBORELT
(INO, MR L TLBEEZR SN, T5IC. BHIITE. ABNLEEREE3EE MR <
BREHNMTONBIZAANEZ V. TN, BFIITIERI, FENEFRLED FTRIETOBENBRLT S L
EZZ5NIZ,

ERICERBAREDOHFME FOAFTRNDEBLEZRMSREL > TLB A, BIC TR TARNSLH
JIITIFEMAHEN S DREDEROFEE Z(T0T <. FERMELHEE)ITEEMOHHIBAEML T
ERBOFENRL TREADEZEHERICASTLFEESXI TV LEX SN,

F—O—F BREEN. A)IPKE. BRAME. THFRIAE. THE

Keywords: nitrogen saturation, stream water quality, nitrogen isotope, land use, Topographic Index
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Trial application of oxygen, carbon and strontium isotope analysis in tooth enamel for
identification of past-war victims for discriminating between Papuan, Japanese and US
soldiers
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EENANEREL. NECLDMTR. BAERTREODRICDVWTTMI D ETHD. AARTIE. /8
TPZa1—FZFPA@ENISYR EZ1—JUFYRUIT—SVEILUMN) EBARA (BERE) OERFIF X
IWEROKRER. BRROINOYFOLRMELZEESTRIL. BITHETHDI T X IAACHFTEIT—IZER
U HIRIDIFIC K BDMEIEHIBRSE S LD lce CNESDIENST XU NDADDBIEEREICTRET
Holze RTT7Z2—FZFAEBARALCDVWTIE—EBHE TIEEBEIBINBRETH o fce U EDBERN
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Stable isotope analysis and radiocarbon dating on human skeletal remains from the Yoshigo
shell mound of the Jomon period

*BF =8
*Soichiro Kusaka'
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1.Museum of Natural and Environmental History, Shizuoka

The author investigated radiocarbon ages and carbon and nitrogen stable isotope ratios in human
skeletal remains excavated from the Yoshigo shell mound in the Aichi Prefecture. Although a large
number of skeletal remains has been excavated from the Yoshigo shell mound, ages of these skeletal
remains are still unclear. Radiocarbon dating on human bone collagen can estimate the ages of the
individuals, but the precise estimate on marine food dependence is needed to correct marine
reservoir effect on radiocarbon dates. This study investigated radiocarbon ages and carbon and
nitrogen stable isotope ratios of human skeletal remains from the Yoshigo shell mound during the
Late-Final Jomon period. By using the Bayesian mixing model on the carbon and nitrogen isotope
ratios, the dietary dependences on marine food of each individual were estimated. Then, the results
of radiocarbon dating were corrected. The results of this calibrated ages of human skeletal remains
exhibited the ages during the Late-Final Jomon period, and it can enable us to analyze the dietary
difference through time.

F—O—F 1 AB. BEEK BE

Keywords: Human skeletal remains, Stable isotope, Diet
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Building an ontology of isotope environmental science
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ME KRB RATRE. 2016FEN SERDEIAPHHBERE - PHFTEIREICSV T, BUIEIET—5D
#HE - L. AMAREBEHROMRIEITEDEREMIARE (isoscape) DABEILICET SMAKRMAREESMN
[CHET D, ZDROHOERFEL L TRMAREFOEZARDBEZHHS T, BANIC(E. BERF R

FREZOMEENRFEL T, HEAME = —0@EENSHE UIcESEERB L NZEERICLr7 D~
IBIFEEBAOVTILTIYX—ZVTZTV. RUAREZOSERIKXZ LR, IKIEZ. 1SR
Z(CEAETBINHOEZNEEUEEELc, ZOR/RICEDE. 7V OJ—-@HY I~ IE

& (http://hozo.jp) ZAVTA Y ~OIJ— (FFEER) EERLUIc, SEE. BEBEONREESG

Z - MBERPERUARBEZEEBR I S MOEEICILR Uz LT, FEREEEE (subject) - REE
(predicate) - BRIEE (object) M=D#H (triple) TEZiRJ SRDF (Reference Description Framework) &
WS T ET I ZEAVTENFREZDAHERERDRT 5 ENRETH D,

F—O—REUFREZ. 7Y ~09—, MHER. SRS
Keywords: Isotope environmental science, ontology, knowledge base, terminology
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