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Iron antd spring water which have been ignored in material cycles in coastal marine
ecosystems

A R
YAMAMOTO, Tamiji **

VIR RAREB A YR A5k
LGrad Sch Biosph Sci, Hiroshima Univ.

NEREROYIEMEE . 7 OZEMNERNDHE R T AF 27V —TbhE, Kk&iEimh 5, LOICZ (Land-Ocean In-
teraction in the Coastal Zones) Working Grobgehs L T\ A EHERNE 1L TEIRT&E %, LML, 2OY= 27V T,
HIRIKD S OB O AR RIZ, L EVEGIEERT S, EEHMN TS, Hl FIKIC K BIRFREEAOYIE DO A ORF
HiZ, M, I K o THREZ D, EAVNSW WA, T ZiE-> T 2MICE I ELYENEGFT 5720, A
e LT, 20EAICEIIDKE FRSREICESRENDH 5 EE A BN S,

BOERFE T, MEORAAMOHRIC KD, FREORENRD . BHELHIML TW5, s, /U ZoffM
DIKEEEMDE TR WVE EAREE L TOBIEKEH S T LGN TER,

REFHRC LI, MAAMEHRICE D5 T, EEOABBIREDOUEZIFEALRLNIEZV, TDOT b,
BB DTE D E I OB R720) Tha <. BTRE TER T NSRRI KB L ENBRBBICHH T 2D
D> TE WAKREEI#R LB LA WKHOBFHREEZ K N TR REREREG>TWVD, TDd,
HARIC K B O~ REERBDOE FHEHENZ LA TH S,

FEE, wol. KH)—REEFRIBEICBW T, W) ERD ST TAEFRREZIIET 5 & & &1, WEE
IKHRDRGTICEET & Z DT, TNEDORHHERZHE L. SROIGESOYEIERMZLO /T2 3w 5 E >
MFE L,

F—U— R oRERE, YEMEER, 8, 15K
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Estimation of distribution and discharge flux of submarine groundwater using Rn-222 in
the Yatsushiro Bay

M @i v oy V=Y A =Y — 2N B8 B R 2 IR M2 ) T
HOSONO, Takahirt ; NIKPEYMAN, Yasef ; ONO, Masahiké ; YANG, Heejur? ; SHIMADA, Jur? ;
TAKIKAWA, Kiyoshi 4
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LPriority Organization for Innovation and Excellence, Kumamoto Univeréidgpartment of Earth Sciences, GSST, Kumamoto
University, >The National Institute of Advanced Industrial Science and Technoltaggnter for Marine Environment Studies,
Kumamoto University

RN-222 G BIHIE DR ENTH S 10RO DFE L, BOEICB W TEASEZH W TIREEICB ) 2 SGDD7Y
AEHEOFHMINED N TE TS, FETE, BEHOHE O E N 275 (2RI, &l 4 RSB
LT &/ RN-2227— 2 8K U, T ORE SN SGDON B X IEH ORI E . ZN 5 HEiD S IEIC DN THE
ﬂ‘aﬂ%)o

JURMHEE . JUNA T & REFEBICHE NN T, BN 220 km #RiFSE 1,200 km2z55 5%, HOEMAZ & O F
SHTEDHE ORD ZRR T2, B /KIEmRS, HPAR., HREOER, MEYE, MEMEEE, EoVoTil
FENE ORISR D SGD DRI B 52 20 2R % 5 Z THIFONSG L 755, J\RIEHEIC ARy M 24Tk
Iz 5 A TL %, T LR EMT 2 LT, BARARICBI 2 HICHZ 5V SGDO RO A & 2 Hil
WIBTENTES,

SN AR 61 DFRATD Rn-22202 7 l5E UTzAE R, M R/K NS EERWE DD, HINSBWTHIIKE
HHTERVA =X —TRN-222EEL T EWNHSM o T, T THALIE, HHEICNIE T )1 HKE Rn-222)& 1 7% 3T
i 3725, BHFEOWIHRY I 2 L—3 3 Y &BAR—RIC RN-222F T )V 2R U, I N IF 30 | HIE Rn-2220 558851
i7Zzikdr7zo BT IV SHEE U2 K Rn-22218 8 7, BiBIIGS R 52 LE[< T & T, IERD SDGHI% Rn-222
R HEE LTz,

JURHEHIC BT % h—2)V SGD 7T v 7 AlX, HERIRRENTE 2Ry 7 AETIVICHEW ., #EE X Niz SGD ik
IZ, REHIETO RN-222E S B OMERS S NIBHEZ R LA T L THE Uz, ZOME, I E 725 XN kK
2RO 15%0 SGDHIK TH SR x>z, T HIT, Rn-222¢ salinity ® k57 ay MRKERV, ERBHETT-
T JERIHHHIC N IF 3 %55 (FSGD, RSGD, {HJII7K, #E/K) OFGEEEEMICHNT Uiz, TOXD G bEEI N
7z SGDHE5ROFE . SGDIAERICEIRL TWZ S REK (72 & ZIXWOEH 5 [Z D0 midx L) 7z igkst U7z
FEE. SGD (FSGD, RSGDHLIC) iR DF|&E4Lm2 T 7 72— LT, HENRGEETH S LW S TSR Z1S72,

JURHHE Tl FAI SRR & FAIRRICAE R Rn-222RE 269 % /26, HHIC Rn-2220R & 2 51 SR
KO R L—Y—tHAETLRFEELY, ORI/ UGHIESNZC & TR, FAORSR. MEZ R DT,
L7z & 5 fEm DT REENS, AT, TNETRALNTZT Db > T2 IHK Rn-22208 5 OFHI 51572 3.
RN-2221 I DM AS A S 5t A HIN D SGD Dk & Gk 2RI 5 2 BIRHY. Z LT, SGDIEH A A=
ALICDONWT, SIS BT 2 RFTOMREHZE L THBIEA LW EEZ TV,

F—U— R R K, 5 R ERE TV, TR, B, 7010
Keywords: SGD, Rn-222, simulation, tidal flat, discharge rate, distribution
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Z R 2% W T RO R 7KiE O ffT .
Analyses of submarine groundwater discharge based on Radon-222 concentrations of tl
coastal water in Japan

DO ENY KW MSEL N B2 2 M &% 3 MR a4 AR ST (im 3t
TANIGUCHI, Makoto'* ; HONDA, Hisamit ; ONO, Masahiké ; HOSONO, Takahird; UMEZAWA, Yu? ;
SUGIMOTO, Ryd ; YAMADA, Makoto!

LR HUERERES ARSI, 2 PESERANHR TSR, 3 BRARE, 4 R, 5 fEHIRALRY:
IResearch Institute for Humanity and NatutBlational Institute of Advanced Industrial Science and Technoléigymamoto
University,*“Nagasaki University; Fukui Prefectural University

Z R 22203 EH F/KEHZRHT 28 b L—Y—0D—D2 LTAS BN TWS, THEEF/KREKIC
FERTHIR/KD T R ABEDMD 2@ LI K B, EHEICBWTEREARINFEEICBW T, FEEGEFEOEEH K
ORI N CHR B RZ R T 2B, IRFEKOS RVEBEOHIER LB L TITbNTE R, AHETE., cnZ
THASHTHEE NS RYTF—22EN L, —RX—IXA—RICEk-> THEBIEEN-F—2 L L HIcEH L, H
KT R ZTVE T 5 Mk - ZREE0E - IDKE R & OISR S & i KIS E 2 00E 3 2 47K 8 Ok
RFKAEL R EORIE - MBS L ZHbE CRE Uz, R T/KRHEOEETH ST R UEEZ, KRS - HifE
HEOSMET—2 LT S T ik D, dE FKFREZEZR N & INEEERNDEEICOWNWTER L, ¥/
FRC, ATFRARBET, [LIBEEEET, FHENEIT TR, ETERBANTOT RUEEDKRZ B TR0, LD/~ T
A—ZPNOBENE FD THET LTz,

F—U— R IR, T R, iRk
Keywords: submarine groundwater discharge, Radon, coastal groundwater
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;I' e origin of submarine groundwater discharge in the coastal zone of Hiji, Oita prefec-
ure

HEH A RIRE 2 =B R 2 /Ng 13 R BEAY
YAMADA, Makotol* : OHSAWA, Sh|nj? ; MISHIMA, Taketosh? ; SHOJI, Jud ; TANIGUCHI, Makoto!

LS A ERBREG AT, 2 ST AHIERBN AR 2 iR, 5 TR K5
I'Research Institute for Humanity and Nati#BGRL, Institute for Geothermal Sciences, Kyoto Universityjroshima Univer-
Sity

It is believed that groundwater discharges from the seabed of the coastal zone of Hiji, Oita prefecture. The marbled sole whicl
lives around this submarine groundwater discharge (SGD) is called the "Shirosita Karei”, and is held in high regard by the local
community. From ancient times, local people have believed that this Shirosita Karei grows because of SGD. However, the ecc
logical link between marbled sole and SGD has not been well established. Moreover, although it is clear that there is SGD in th
area, there is almost no information about the origin and dissolved components of the SGD. In this study, we directly collectec
SGD and analyzed its chemical composition and water stable isotopes. Additionally, we analyzed the chemical composition an
water stable isotopes of the inland cold spring water. We considered the origin of the SGD by comparing the result of the SGLC
analysis and the inland cold spring analysis. Since we expected that the temperature of SGD would be different than seawate
we used a thermometer for the identification of the discharge location. We inserted a stainless steel pipe in the identified locatio
and collected SGD water. The sodium concentration from the collected SGD water was 12.1 mg/l, indicating fresh water. The
isotopic composition of the SGD water resembled that of the inland cold spring water. The recharge area of the inland cold sprin
water is at an elevation of 200 m or more. These results suggest that the SGD water comes from an elevation of 200 m or mor
It indicates that the origin of SGD is water recharged in the forest area of the mountain slope, and that the water moves under tt
plain and is discharged at the seabed.

F—=T— R BEK, KOZGERNK, Bk, H T

Keywords: Submarine groundwater discharge, Stable isotope, recharge area, Hiji
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KoV H IR OISR K & Ja /K O K= B
Submarine groundwater discharge and nutrients state of around coastal seawater

ARHE MY KRB 2 A3 AW ?, =582 b & /Mg ES, 0 BEAL
HONDA, Hisami'* ; OHSAWA, Shinj? : SUGIMOTO, Ryé’* : HEN, Tek? : MISHIMA, Taketosht? :
YAMADA, Makoto! ; SHOJI, Juf ; TANIGUCHI, Makoto!

LR B I BRERES 22T, 2 RUERKSE, 3 RN KA, 4 IR K
IResearch Institute for Humanity and Natutiyoto University,3Fukui Prefectural University,Hiroshima University

In recent years, the importance of nutrient input to the coastal seawater through submarine groundwater discharge (SGL
has been pointed out in several studies. The coastal area of Hiji town in Oita Prefecture, it is known that there is a submarin
groundwater discharge. However, the effects of SGD-derived nutrients has not yet been clarified in this area. Therefore, w
investigated the spatial distribution of SGD using radon-222 isotope as a groundwater tracer and assessed the impact on t
nutrient (DIN and DIP) concentrations of surrounding seawater. In May 26-30, 2014, we monrittRedand nutrients along
the coast of Hiji. In addition, we collected the spring water on the land and the spring water of a salt water mixture discharged or
the coast. As a result®2Rn concentrations was clearly highest on SGD point. Nutrients concentrations around the SGD point
were higher DIP concentrations than elsewhere and the N/P ratios lower than the Redfield ratio. These results imply that SGD |
main source of DIP in coastal area of Hiji.

Keywords: Submarine groundwater discharge, 222Rn, Nutrients, Primary production
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The influence of groundwater discharge on primary production in a shallow coastal sea
Obama bay,Japan

AR ELR T A2 S22 I PESE L R 2E 3 (L B3 R B 2 R OKE 2 /N 7
AOEN?

KOBAYASHI, Shiho'* ; SUGIMOTO, Ry@ ; MIYATA, Youji ! ; HONDA, Hisami® ; YAMADA, Makoto? ;
TOMINAGA, Osamf ; TAHARA, Daisuke ; SHOJI, Jufl ; TANIGUCHI, Makoto®

LRERREE, 2 fEHIRNT RS, 3 Re B i BRER B 22T, 4 JA B KA.
IKyoto University,2Fukui Prefectural University Research Institute for Humanity and Natutejroshima University

Submarine groundwater discharge (SGD) often influences on biogeochemical properties in coastal seas. We observed spa
and temporal variations in SGD usifé’Rn and seepage meter along the shoreline of Obama bay, Japan. The results showed
SGD exists even in the shallow sea adjacent to the small water catchment ared)tvkere the range of the tide is relatively
small (10 30 cm). The spatial and temporal variations in chlorophyll observed at the same time suggest that the SGD influence

on primary production.

F—U— R REHECE, BIEEK, inR AR, AL e
Keywords: land-ocean interaction, submarine groundwater discharge, costal ecosystem, primary production
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BRITEIC B 2 B L K EE G oHEE (1)

Location estimation of submarine groundwater discharge from Mt. Fuji in Suruga Bay

(I1)

i g5 1 ey S50 B 2 L KIL E— 1 B HEZ 2 /N B2 3 U o 3
MURANAKA, Yasuhide'* ; KAMITANI, Takafumi! ; ITO, Akira' ; OHYAMA, Koichi! ; WATANABE, Masayuk? ;
ONO, Masahiké ; MARUI, Atsunad

L b VL BRI AR R ARSI, 2 BRRA R T SERANR ST, 3 PE SRR S ST
IShizuoka Institute of Environment and Hygierftndustrial Research Institute of Shizuoka PrefectdiMational Institute of
Advanced Industrial Science and Technology

LA TR, FKMECE O XREEOHE LA S T 25 KO E > T\ a, FCELILMEETE, &
A IWE DAL TS M L TR D . T OWIEDERIENOH FKFRENC R E B2 52 TSR D 5. £
DI, ELINCE 725 ENTRKDERE THIEF/K & G > THEE U, RO EIRICRE B2 542 T
BLEZLNS,

AWFZE T, BRSO BN N EREROMIAANO =2 B5 U, & L ~HF O R O BRI W Tl IKIHK
A2 FE N LTz, WD 2 & L) IWE A SR E 100~200mIC s LIAED 109 2 & 1) [~ Ol D B
PBICRBV T, KGR 250mE TOMEMIE 2 <)L F € — LY F— T, EI-PHE ORI Z T A R AT v >V F— Hildx
2 O THIE U, HTKOBHEGEOHEE ZildH T b, Ko, TNHOHEE S NIz Mg, mEhtRiEmA
AR (ROV) ZH L GRIEORNZHHREL T ad, AL TR INDS DEOHMTDONTHIMNT %,

F—T— RBEFEK, &Ll RIVFE—LY F—, T RAT v 2V F—, HRE, iR AR R
Keywords: submarine groundwater discharge (SGD), Mt. Fuji, multibeam sonar, side scan sonar, sub-bottom profiler, remotel
operated vehicle (ROV)
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Effects of submarine groundwater discharge on coastal fishery production: emphasizin
on fish community

/INB 5T R S 2 ORI SR 3SR 2 /IR 5 L A v AP
SHOJI, Juﬁ*'SUGIMOTO Ryd ; HONDA, Hisam? ; TOMINAGA, Osamd ; KOBAYASHI, Shiho' ;
YAMADA, Makoto® ; TANIGUCHI, Makoto®

VIR, 2 RHIALRE, 3 S O BRERES AW, ¢ mifR

IHiroshima University?Fukui Prefectural University RIHN, *Kyoto University

KR ADIBIRIE D EV B 2 S5 5 EERF# SN T VWA, TNX TOWIEE, FEkD S Bi)IkERSE LizE DN
FEAETHD, HEFKENGE LIFHlE DRV, KEETIE, END 481 MCBOWTEBLTW2HEZE &I,
IREEIC BT B 20 & UTcEIIRHEIC 5 A 2 EKIF/K D5 B 2 5l 5 .

20144 3 H~7 HICATFREAT B K UARRERT, (LR, h#%mﬁﬁ IR, ROOBEASTHICE
WTIMHAR Z I LTz, 21 NSRRI 72 2~7 HFTOERTT/KIE « 080, AEB X UEREY GREMEEY), H
MY ORE, Khh XTI X Bk F LT ﬁ%ka%mf%@m?&$%®\ﬁwﬁm%M%Mmbt

MEFEKDZHFDOIRIE L 55T RUBEERIE L, D 5 W0IEZ N5 ORI O A% &0 H BT E ORI
IGERDERS BTz, WEIFE KD EYIOZE MO EE RIF L TV D T EMIRBEI N, 5%, & SIS WVEER
BXUOZEM AT —)VCERE - Y OEMNT D nGERiiE G1EEER L T — )V RIKSHT 2 T ETH 5.

F—U— R inf, K- Rl R, KEEER, VAR, ik, A

Keywords: coast, water-food NEXUS, Fishery resources, biodiversity, submarine ground water, biological production
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z@r“z%kﬁa SOEIRIE L U C O HlH 6 13CHEDH R AT
The evaluatlon of the effectiveness of the d13C signature in bivalve shells as proxy for

environment of SGD

EOKAE AR Ei P TR K2 L LLIFE A2 5 /MBS T35 ARHR 138 2 /R R R 4
A2

TOMINAGA, Osamu* ; HORIBE, Nanami ; NISHI, Saori ; SUGIMOTO, Ryd ; YAMADA, Makoto? ; SHOJI, Jui ;
HONDA, Hisam? ; KOBAYASHI, Shiha* ; TANIGUCHI, Makotd?

VIEHIENTIRY, 2 Be B HIBRIREE AL, 3 IRER AR FAGUEBRI AR, 4 5K T « — )V FRP2EBE >
9‘—‘
L'Fukui Prefectural University Research Institute for Humanity and Natutejroshima University*Kyoto University

Submarine groundwater discharge (SGD) is often characterized by high concentration of nutrients and documented as an ir
portant pathway between land and sea contributing to the biological productivity in coastal waters. However, to our knowledge
no scientific information about the relationship between environmental conditions of SGD and the extent of biological produc-
tivity of the primary consumers is available. The carbon stable isotope composition of dissolved inorganic £2®aR()
is generally different between SGD (loW3Cp;c) and sea water (high'3Cp;c). Bivalves record chemical and biological
environment-signal in their shell. In this study, to examine whethe§th€ of bivalve shell {'3Cgp 1) reflect thes'3Cp ;e
of the ambient water or not, we conducted the rearing experiments of Manilafeiatitapesphilippinarumunder laboratory
and field conditions. Manila clam was reared at three different salinity in the laboratory; 100% sea water (100 % SW), 80%
sea water + 20% underground water (80 % SW) and 60 % sea water + 40% underground water (60 % SW). Water temperatul
of three salinity groups was maintained at‘25and the same amount of diefkaetocerogracillis) was fed every day during
experiments (3 months). There was a high positive correlation betité€m,;~ and salinity (f = 0.997, n = 32p<0.001). Al-
though the significant difference among 100 % SW, 80 % SW and 60% SW was not found (ANS@05), thed'3Csrrrr
of 80 % SW and 60 % SW was tend to be lower than that of 100 % SW. The field experiment was carried out at 6 sites unde
different SGD condition in Obama Bay, Japan from July to August 2013. Manila clam was reared in the small containers with
bottom sand, which were kept at the depth of 2 m under natural condition. There was a high negative linear relation betwee
d'3Csyrrr, and Radon 222%¢2Rn) concentration at surface layer of each rearing site ,which is a useful tracer of 36D (r
0.920, n = 6, pc0.01). Thus, it seems that té>Cs 1., Shows some possibility of being proxy for environmental reconsti-
tutions of submarine groundwater discharge. However, the value @f#i@&y 5z, was lower by about %o than that of the
§3Cprc of ambient water in the laboratory experiment. It was the possible reason that isotopically light metabolic carbon,
derived from food, is incorporated into shell carbonated.

F—T— N VAR, BRI R, A HA, IREZGERINIALL, W EEK
Keywords: Dissolved inorganic carbon, metabolic carbon, bivalve shell, carbon stable isotope ratio, submarine groundwate
discharge
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D
Thléapplication of regional groundwater flow model to the underground dam in the ryukyu
limestone aquifer

BT B MRS L LT B2 R PG 2
ABE, Masamt* ; HATA, Kyoko'! ; YASUMOTO, Jurf ; NAKANO, Takuzi?

LT HHREtt, 2 BRERK Y
IDEA Consultants, Inc.2Ryukyu University

A SRR Tk, R X LG, R Z LIS K O AIREFRKEICEE E Nz Rk ZERHMTbN T
BO., WO FIOKENZELT 5 M TREINS, WEMEES T, kAN EEICHEKkE LTEH LTV 729,
MR & LG - BRI XS KO/KEZENE, Y2 ditn & O AERRRICE HERE TINS5 78, 2D
WERIRET 20 END S,

— /5T, TR A LR CRIM T 2 L) (3. DAPCEHTE TEKED &V, O8N 2 < H 2 M REE T
LSRN Z L BB, Dk LERAEND 0. HBATC K > TH RKOFEDSEVEFIN S 575 EORMAEE L TEH
D, MNOMGEIZIEWICERE > TR T ENEZENDS, T, BAEOKEFAEERZEND, HNCX>THIR
IKDWFREENH O, FDX S BRIGATCTHEIC X 2ERDBREMTON TS AREEERB E N, Z ORI E 75 5 2R
DIFHELHERINT VS, RIFFEONGE I 5N X AL, EHERIRNAKEDO AR « BN ICE IR S
KT B % ATHETED E W,

AT, TR X LOEHI E> T, HIF/KOKENED XS ICZEF L T A ZERE L, dERE O b D
OHFITHE R R L & Z DRI 2RO EEH OFHEICE T 5 20O EEEREZ HHR - FEEFPHTESYIal—varE
TIVORERZHNE LT\ 5, BEERZ OB OMZ BT 5I1Cd. 91N X LR OE RN oS
HHRET A ENEETH S, KREOH T, Wi - WHEZ SOEMGHE TCOM FKOWRE Y 2 2 L— 3 V21T
9 72, MODFLOW-USGZFHMIE - FEEMHICHE§ SidH L ERO—EZ 5T %,

MODFLOW-2005%x £ O — &7z gl F7KE 7V TR, AT S BAHITEICBN T, b oMiEnTLE > &% L.
RERGEHEHERICE>TLES TENH D, BTV A ARG A—RELHEEIGEET Z20EPHD, AXL— 37
UHEHELWV, AHE TR, RATIHEEMETH->TE. HAFEHOVETFRE T ZEICHRGZHBE/KADFHETES
MODFLOW-USGZHWT W5, FTz, MG, OKMOERT—Z L35 A—=2DWiteE Y —/)VTtH % PESTEZH
WT. BKREDZEMINE 2 RS 27 Tu—F L7 LT, Ot MK EERNZ 7V Ay T 7 LT3
MODFLOW-USG% W\ =5t &3 L 7z, PESTEHWZ/ ST X—RZHEEDIEEN S, ARENH 5 L EN TV BRI
B KRB SO T BT % C L 2R T E Tz, ARMEZ B/KRBOFEIC X D LI EH LG E L.
EIRXICTHFEGEZ R LTG5 OIEEHE BHRNOERP ED K S5 I 2 DO EER LTz,

F—TU— R HRZ L, HCRKE), RN, PESTIBEHEK
Keywords: Underground dam, groundwater flow, conduit flow, PEST, submarine water discharge
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FENNTRIANO KM FIC RS 2 3REE TV _ _
Analysis about the condition of sea water intrusion to Yodo River estuary by the fluid
model

e AN TR N s U Ry 7 N S I
NAKAMURA, Ippei'* ; KOYAMA, Yuto ' ; NAKADA, Satoshi ; HAYASHI, Mitsuru®

LRI R

IKobe University

TE) | DORGI Tl e, BB Y) = > 27 b~ Alexandrium tamarense & 277 DAL L. T hic k3 HED
ME LIRS TW5, kW ES2 &, MY 7S > 7 s U ESEnffEL 75 %, 7 T BUGEINZ 1T - Tk
IR AR L, ChZRITETIVTHET % C Lic X b gkl Faff2E Lz,

VENEE ORENE . WIHZKER, FIEOEERR. . WOEATEERR OGS TH %, #klll Lok LTk s h 5 hHa
FCESTHG LT\,

F—U— Ry, kil b, R, Hag, imEhe sy
Keywords: Yodo River, sea water intrusion, Red tide, shellfish poison, fluid model
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JeitgE « PEEICE T % pH O HEZEE)  — B DR ERRRIC X I
Al « PN IS T — 2 BT —

Diurnal variation of pH in Oshoro Bay, Hokkaido: A monitoring study assessing and
projecting impacts of ocean acidific

R EARRR Y e Bz
TAKAO, Shintard ; FUJII, Masahikd*

VIR E KPR A B BRER IR AT
LFaculty of Environmental Earth Science, Hokkaido University

IR, SEEYIRED 21004 % TSRS 5 X 9 K pH (<7.9) BREI FICBELBEINT VS, TOX S HER
F‘Tkiﬁﬁ%z'@.}rﬁ%@uﬁ@“%@@% MALDF R E LG 27201, pHERZ U ET REREIST A—20D
T2 Y TBAREARNR TH B, AWIIETIEEVT « BETHEIC LR THIR OV WA 351 % pH O HEZE
B 5720, dtimE « AEBICEWVT 2013EL 5 2014FEF TOREWE= 2 V72 Hi Lz, pHEtORIE M
AT 8.02 IRKT 8.47, i/NT 7.33X TEH L Tz, pH DHBEZEEMRIEFHICK > TRE> TWeh, £2TD
WIRNC BT, B pH LR LM O pHIE RO MRS N, —SOfZRE, pH OZH) L/KiEB X CIEDICEREK
BRENR NG > Tz e D, ZOLEENTIIBEBEYIRIC X 2 A BTGB OB 5-HV R E iz,

F—T— R AR, MR, n AR RER, HEZ2H)
Keywords: subarctic region, ocean acidification, coastal ecosystem, diurnal variation
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H AR O i E CTHEF T 2 BBHERA N LA & gD =R AR Z W e
PSR EN D)7 Sl

Ongoing stress of transboundary pollution: Assessment of atmospheric N deposition in
fluence by means of nitrate isotopes

oA e o R R R I 2 R MR H R K
SUGIMOTO, Ryd* ; NEGISHI, Koukl1 ; ASAI, Kazuyosh? : MIYASHITA, Yuiji 3 ; TAHARA, Daisuké

VRHIENTRE, 2 Xt HUBRRL AR, 3 oh ) 1R SRt A RS
LFukui Prefectural UniversityGeo Science Laborator§fHot Springs Research Institute of Kanagawa Prefecture

Anthropogenic emissions of reactive nitrogen (N) due to fossil fuel combustion and modern agriculture practices have dra-
matically increased in global scale. In the Japanese watershed along the Sea of Japan, large amounts of reactive N emitt
from northeastern Asia have deposited onto forest ecosystems, and thus N concentrations in rivers and groundwaters have be
increased year to year. Remotely modified N concentrations of terrestrial waters in local watersheds would affect coastal ecosy
tems. However, quantitative influence of N deposition on the watershed along the Sea of Japan is still unclear. In this study, w
assessed the influence of atmospheric reactive N deposition on the watershed in Wakasa Bay by me&i@ ahtmealy ¢/

170) in nitrate, which is an alternative tracer for atmospheric nitrates(N@,,). As a result, fractions of N ,;,,, in stream

waters of the Kita River observed in 2014 changed froh®% in winter to 6% in summer. This seasonal variation corresponded

to monthly changes in reactive N (= NO, NH,™ and others) deposition rates onto the watershed. However, mostof MO

stream water was derived from remineralized Ny nitrification (NO; ~,..) within the watershed. Apparent nitrification rates
estimated by 170 were significantly higher than total N deposition rates. Although fractions af NQ, in groundwater and

spring water (meahSD = 4.3t0.3%), which was dated from 2001 to 2009 bysSWere significantly lower than that in stream
water, yearly variation in N© ,;,,, fractions showed exponential increasing trend in the recent decade. These results imply that
atmospheric reactive N deposition would affect severe influence on not only the forest ecosystem but also the coastal ecosyster

F—U— FBBHER, RKKUUEEER, ZMRFRNK, ZR20001, L b0 AXT T ¢ THRf, HAM
Keywords: transboundary pollution, atmospheric nitrogen deposition, triple oxygen isotope, nitrogen saturation, retrospective
analysis, Sea of Japan
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S NBIC 350 2 FERE A e
Primary production in the eastern part of the Seto Inland Sea

2 B0 =R AE 2 L0 —a 3 RIS Bl s 4 B RS LA B S

N ST

ANBUTSU, Kaorit* ; ICHIMI, Kazuhiko? ; YAMAGUCHI, Hitomi?3 ; OMI, Hiroiaki* ; AKIYAMA, Satoshi?* :
MIYAHARA, Kazutaka® ; YAMAMOTO, MasayukP ; KASAI, Akihide”

VR AR R A BE 1=y B, 2 BIRAEF NEH L > 2 —, 3 FINRAREBUR AR, + KRB BREG
MOKPERR A IRZERT, 5 SORIIKPERR 2 > 22—, 6 HINRKFERERYS, 7 5UEBKY T « — )V FRZBENIZ > 2 —

LCoHHO Eucational Unit, Kyoto Univ?Seto Inland Sea Regional Res Cntr, Kagawa UtiRgculty of Agriculture, Kagawa
Univ, “Res Ins Env Agr Fish, Osaka Préflyogo Fish Technol InstKagawa Pref Fish Exp StAFSERC, Kyoto Univ

WA N, DO TEREDHEE UTIA SN TV, TETIE, REHAMHIICES TZEDOIRENRE LDOD
HbB. TDO—), JVEHINTT ZREHEAELL < OfNMHEORERRAD R EMZEMENE T TV, Th b0,
MR, BEREMLEEEE T, FEREEDPEILLTETCWE T ERRBLTVS. BAANEICHBWVTIE, 1960-90
ERITILE TR FEFREDMIE TN TOED, TEOT—RIFBENT WD, Z T TAWIZE T, ST Nilg TRt
WEERANIE L, KEEARTHIRICAE S B e RS D& L &z,

AWML TIE, KRBRIBIC 2585, BT 2 85, Wil Ic 2 85, B 1 ENz&T k. STiichune, B
D 2.8f52HHND AFHEN 1 % L 72208 (WIERE) EMREL, ASPDED 100 48, 33, 14, 8.3% x5 {HREN S
FokZ 1o 7. BUKIE 300pum Xy 2Dy N TLTEM TS > 7 b ZfRE LTz, 72720, fiflafEhs 300 um L
B RIESERDNBR I N EZ Ry M EN T kb o Tz, FBIR- 723 k%E 1L ORY 1— R A NAER 2 A5 H
L, BCTHEHUERET N L2 RREBED 10 %IC/A5 K IHRMLEE, ANLKSRTR 2R E L. 8
RS IR REKEICE DY, JREIE, RAOGCER 460-480 molm2sec! L L, BT 4 N EZ—ICKDBEETER
HIETOMHEICEDE . HEENLEREE, 75 AMHEA (GF/P ZHWTHREY ZHEL, HEiigOBEmIcEEN
% BC R EHEIKOEREED bR ERZRDT- (Hamaetal., 1988 B EEOMIEIX, 201349, 11 H, 2014
2, 5 8HIIT-T.

I E T EERIFIE IR TARMNA LN (Fig. D. HEEFEFERIX, 20134 9H, 11HBXU 201448 HE
FERT, 20134 2, 5 HIZ AR EZ R Uz, 1979-804 (Uye etal., 1985 & 1993-944F (Tada et al., 1998 0
PHETIE, AL RIS, BREEEREENLT L) KRN EMNRENT VS, —F, H50EE UH) ORIE
R, EFOMFLOMICAERIIEL, KEDOET G H) OMREITEZ> TV,

H - BEOHE (20131E9, 114, 201448 H) T, R EIIHUSHE TRELS LT Lz, KBGEDOER & 15T
WEERAIAR 208 U TIRWMEZ /R U, KRB OER, BB, (M- ORI EH S LI RESLH L. HEXIK
TORKEIX, 201349, 11 AIEZFEEE T, 20144F 8 HITIZ KIEBDBH TH LN, 20144F 2, 5 8 HDHHEE
PEIX, KBOGBOBR TRAMZRL, WEEH, -, BEOIETHETNLEZ. —77, 201349 H, 11 HIE Fide ik
B MEIRZE R L, Wil DTN TE EWEBAEENA SN, UL, BT TORWEIC DWW TELR L7z Tada
etal. (1998YDFEHR L 35D TH - T,

H - EOMEICH T B EBEEORAEIX, 1.0-1.6gCm2day ! THY, ThiF 1993-94EDH - E D& &1l
ERBETH Tz, LML, #ihL7zX 51 5 HDEN IR > 722 &0, 20144 8 A Ofiiiliili— & D fED
1993-94E 7 H « 10 HOM X DR\ &, L L DMEN b A LNz, 5%, R EEMEDZIC DOV TikamZ kD
T 72D t, AWIFETHONTEBREEO N HEAEN 25 | R T LB OWT, iZED T REND 5.

5 A SZHk

Hama et al. (1983): Marine Biology3, 31-36.

Tada et al. (1998): J. Oceanodi4, 285-295.

Uye et al. (1987): J. Oceanogr. Soc. Japih421-434.

F—U— B W N, — AR, WY TSV o kY
Keywords: the Seto Inland Sea, primary production, phytoplankton
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Fig. 1 Primary production in the eastern part of the Seto Inland Sea .
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Distribution of benthicmicroalgae and nutrients in tidalflat sediments estimating from
chemical composition and deltal3C

A B U T 38 2 ik B0 2 REF R—ER Y A2 Rt
YAMAMOTO, Mariko* ; HARADA, Naomi? ; SATOU, Miyakd ; UENO, Shinichird ; SUGITANI, Kenichird

U R RABEEREE AIFER, 2 IO ATBOE NI i SRR

IGraduate School of Environmental Studies, Nagoya Univefslgpan Agency for Marine-Earth Science and Technology

PATE I BRI A IS LR 2L S5 T e D, T E Tli/kHELH)/x & HERBIHHEE SRR OB 5
iR EICFIH SN T Xz, KAEOMMBE TH 2 EEHRIE, —MRICEREEISMICHT 2 EI0EENA L, FiteE
BIEDEHEMEKOFIEER E SN TV, U UYEEREIDE WIS CIEREIC X o TR R 2 B ER DRI
B G Z BAREMENDH D, T TAMZE T, EKAEMMEENEBYEHOE ZH > T3 TiRZ BRI, ZORMEM
R EREBROBBRZIHOMCT A e 2EEE LT, MO /7 un T 1 )bab BiHEB K URE « ERLEFMKRLL Y
7% LIk e i 3 %.

T3 2L BRI ALE T 2RI TR TH 5. 20144F 7 HICHEE L ERKE GFEE 1.5cm ZHELE. &Rt
25 DN DWT, a7 1 )vaz iy ttEst, SeEM (TOC, TN, SiG, TiO,, Al,0s, Fe,03, MgO, MnO, CaO,
Na,O, K;0, P,Os, Cr, Cu, Pb, Zn, Zryz H)E X BRHTEEE T, 613C BX U SN IXLE RN LLE RO HTEEE 72 VT
MrziT-o 7z,

EOVHBBRZ R LI AEDEE 7un 7 o )bak TN (2%%£) (r=0.70, p<0.001) X\Tr/Hua” ¢ j)bak TOC
(ZERKE) (r=0.68,p<0.001)TH-o7=h, Z7anr7 ¢)bak excess-Pr DK, -7 (r=0.09, p>0.5). Xic 7
oa7 ¢ )va, BIXOKTEREEEZAOVTERD W ZIToe T3, HARIEYEERS %5 W0IEZN 51 « fE
% Al,03, CaQ KoO DT )IL—"7 (F)V—T 1), Mk - #5539 % Cr, Cu, P Zn, Fe03, P,O5 DF)L—
T (TWV—T72), i) GEYITH S TOC, TN, 707 ¢)va (F)IV—73) ICETE. ZLTHIV—7 1&3m)IR
ANNTEWGATC, ZV—7 2 3 IBRA LD S #ENTZI5C, 2 L TliE ORI 7V —"T"3 W0 fid 5 2 Ehnh >
To. FIRBLERNKLLICOWT, RERE (FH -25.99%0) (&4 Tl 18REY) ((FY -25.94%0) 1V EZ R L,
AT HEREY) OB BEPIECIRIE ) 1D S G E N 2 FEIEEE Y & 2 WIdTHEEEEN E L T\ 2R Lz, T8
EAERIEERE, WY TS >0 B CHERE W §1B3CHE (1 -18%0) /g E SN TV 5. SRIOSHT CHEREYI O & &
W SBC DL -24.6% TH -7z LD, HREICHT 2 BEAMMEHEOF SN EVWEEZIS5N5.

SIS LT HEREYI OR L & s OIS DWW THGE L, BAEDRAMMTERIC DWW TRER D & ORE M
ZHOMNMCT B TETHS.

F—U— B AR, R, TR
Keywords: benthic microalgae, nutrients, tidal flat sediments
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Geochemical investigation for evaluation of submarine groundwater discharge in Surug:
Bay

ANBEF B b FRNISRRCY s WTH B L AU o L R TS 2 s B 2 oKl 2 i
ONO, Masah|k6* . IKAWA, Reo! : MACHIDA, Isaol MARUI, Atsunad MURANAKA, Yasuhlde2
KAMITANI, Takafuml2 OHYAMA, Koichi? ; ITO, Aklra2

U HESERANKE BT, 2w VR BB AR A ST
INational Institute of Advaneced Industrial Science and Technof&jyizuoka Institute of Environmental and Hygiene

R KB (SGD) IEXREE D O HHEAN O HE G E AR EEZA SN TEY, FEHTOEHENEHRTHS &
BESNTV S, AWIFEONGHIE T H 2 B S & LIIFEEHIRIcE L TE D, é*ﬁ®ﬁwﬁﬁmﬁ%ﬁbﬁﬁﬁ
HERKIRBIDEAE L TV 5, 2D, IFHICE N TEZREOM FKIFHNVEC SRR H %,

AU TIE, WEH FKIEHOZEM O 2R 57D, XIVFE—LYF— YA FAFy oV F— $THRE
L7777 A=l EOYMREEZ1T> T d, AMFETIE. T R I I LGEMEY L —Y—ZHNT, TO
HsK gl NI DRl 2Rl Tz, FER TR, BRIMBICBIT 5 N5 D F L—Y— D2/ hX &gt ~kis
& DBHRIC DWW Tk d %o

F—U— R gt RKEH, B, kg b L—Y—
Keywords: submarine groundwater discharge, Suruga Bay, geochemical tracer
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HARFREEICET 25 R IR OS2 B B 5 BRETE N O RG]
Investlgatlon of environmental factors related to reglonal differences in radon concentra

tion in Japanese coasts

ARE MY DO ENY /N B2 2 M &% 3 i a4 AR S5 (im 3t
HONDA, H|sam|1* : TANIGUCHI, Makoto1 : ONO, Masah|k6 : HOSONO, Takahire; UMEZAWA, Yu?*;
SUGIMOTO, Ryd ; YAMADA, Makoto!

LR HUERERES ARSI, 2 PESERANHR TSR, 3 BRARE, 4 R, 5 fEHIRALRY:
'Research Institute for Humanity and Natu?rel,atmnal Instltute of Advanced Industrial Science and Technolbigymamoto
University,*“Nagasaki University; Fukui Prefectural University

In recent years, submarine groundwater discharge (SGD) have received considerable attention in hydrology and oceanograpl
Radon-222 1?2Rn) is a useful tracer to detect SGD becatié&n in groundwater has extremely high concentration compared
with surface waters. In Japanese coasts, many researches have been done SGD observatiétRrusiager techniques. If
we compiled???Rn data from many coasts with different environmental condition, we can get generality related environmen-
tal parameters to SGD. Therefore, objectives of this study are to compile the existing observed data in Japanese coasts and
evaluate environmental parameters concerning the regional differeA&Rin activities. Firstly, we consolidatéd?Rn data in
coastal waters at 10 sites from the northern part to the southern part of Japan. We also prepared environmental parameters in ei
watershed such as precipitation, geological data and geomorphological characteristics to examine and effect of driving forces c
the regional difference Gf2Rn activity. In this presentation, we will show the regional differenc&#Rn activities in Japanese
coasts and statistical analysis results of relationship between comfifd data and environmental parameters.

Keywords: 222Rn, SGD
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Using stable isotopes to measure the groundwater connection between land and sea in't
Wakasa area

HLEE G 1 5 AZAS 72 2 5 /NES 5 S AR T3 /WA GRER 3 BUK B 2 R EN Y
YAMADA, Makoto'* ; SUGIMOTO, Ryd ; SHOJI, Juf ; HONDA, Hisami ; KOBAYASHI, Shihd® ;
TOMINAGA, Osamif ; TANIGUCHI, Makoto'

LIS B I BRERES S ARISEAR, 2 fHIRNI KR, 3 RUERRE, 4 LR
IResearch Institute for Humanity and NatutEukui Prefectural University Kyoto University,*Hiroshima University

The Wakasa area within Obama city, Fukui Prefecture is a very small area where the mountain and the sea connect. Thouc
groundwater is abundant, there is no conspicuous surface outflow in this area. Groundwater may flow into the sea directly. |
order to clarify the connection of groundwater between the seabed of the coastal zone and the land, we sampled groundwat
under the seabed and at inland wells, and analyzed the water’'s stable isotopes in this area. The piezometers for collectir
groundwater samples in the seabed (depth: 1m) were installed in eight places along the shoreline. The groundwater from inlar
well was collected at six wells. The results of isotope analysis of these samples show that the groundwater from the seabed w.
different from groundwater from the inland well. The origin of groundwater collecting near the shore line recharged from a low
elevation area. This result shows the possibility that the groundwater from inland well at the village flows at a deeper place, an
discharges at a more offshore seabed.

F— — R K, KOZE FINIA, i i

Keywords: Submarine groundwater discharge, Stable isotope, Discharge area
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Seasonal variation in saline submarine groundwater discharge and associated nutrie

fluxes into Obama Bay

FoA ZE 1 K f@m] b i B2 R EA 2
SUGIMOTO, Ryd* ; OMIYA, KenJ|1 : YAMADA, Makoto? ; TANIGUCHI, Makotd?

REHIRNIRE, 2 R G HUBRERE 2 e T
LFukui Prefectural University Research Institute for Humanity and Nature

Submarine groundwater discharge (SGD) is now recognized as a major conveyor of dissolved materials from land to the se:
Nutrient loads carried by SGD are commonly calculated as the product of SGD rate and concentrations of coastal fresh grounc
water with the assumption that chemical transport through the coastal aquifer is conservative. However, most of the dischargin
water is usually saline groundwater (recirculated seawater) except in some karstic, volcanic and glacial areas where it is con
posed principally of fresh meteoric water. Recent studies have shown that biogeochemical processes in the subterranean estu
would have an important effect on concentrations of the dissolved species. Therefore, it still remains unclear how to identify
endmember concentrations in a subterranean estuary for calculating SGD-derived nutrient fluxes. In this study, to evaluate nt
trient fluxes through the saline SGD and their seasonality, we conducted monthly observation from March to November 201/
in the shallow coast in Obama Bay using a Lee-type seepage meter for SGD rate and piezometers for nutrient endmembers
the subterranean estuary. Estimated SGD rates which mainly composed of recirculated seawater ranged from0.6d cm d
3.86 cm d!. This seasonal variation was dominated by integrated precipitation for 30 days before observation date with time
lags of 1.5-2.5 months, suggesting that the recharging water takes time to percolate through the unsaturated zone to the wa
table. Assuming that endmember of nutrients concentrations is derive from saline groundwater in 0.9 m beneath the bottorn
fluxes of dissolved inorganic nitrogen (DIN), dissolved inorganic phosphorous (DIP) and dissolved silica (DSi) were 1.9-479.7
pmol m—2 d=1, 0.1-15.1umol m—2 d—! and 7.4-1092.6:mol m~2 d~!, respectively. If we used nutrient concentrations in
fresh groundwater, fluxes of DIN and DSi were overestimated while DIP was underestimated, because nutrient concentratior
in fresh groundwater were enriched in DIN and DSi while depleted in DIP. These results show that biogeochemical processes i
subterranean estuary affect crucial impact on nutrient loads carried by saline SGD.

F—T— R HKMEBERIEK, REE T T v 7 A, FHiZL, T FTAF 27U —
Keywords: saline submarine groundwater discharge, nutrient flux, seasonal variation, subterranean estuary
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