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Ocean Acidification and its effect on calcification since the late 19th century revealed by
d11B of Ogasawara coral
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Ocean acidification influences on coral growth of temperate species
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Carbon dioxide concentration in the atmosphere has steadily increased since the industrial revolution due to burning of foss
fuel and will cause the global warming and ocean acidification. It will raise the ocean temperature around Japan and reduce tt
seawater pH and then it may bring serious threat to corals dwelling around Honsyu Island, Japan. Last year, our research groi
did temperature-controlled culture experiments of temperate coral species from the Pacific side of Honsyu Island of Japan und
the present level of the partial pressure of JPCQ;). But, synergetic effect of the global warming and ocean acidification on
these corals has not been tested yet in detail. In this study, we focus on the how the differerdepd®(past, present, and
future) can influence skeletal growth of temperdtzoporacoral species under the different temperature setting using a precise
control system. This system was used to generate six different pg@@ls: (i) pre-industrial, “30@atm, (ii) present-day pC§)
~400 patm, and at four near-future conditions, (i) “5@tm, (iv) “750uatm, (v) “1000uatm and (vi) “120Quatm at three
temperature conditions (17, 25, and 27 deg C). Our early results suggested a negative influence of higleeeCan skeletal
growth of temperatécroporacorals, but not so sensitive compared to tropical and subtropwalporacorals.
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Projecting impacts of rising water temperature on the distribution of seaweeds arount
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Standlng genetic variation of coral populations under changing environments

e
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How genetic diversities affect ecosystem functions is one of key questions to understand the maintenance of genetic diversitie
and their roles in ecosystem. To evaluate the functional genetic diversities of corals which are main composers of coral reefs
| genotyped 20 colonies (collected in front of Sesoko StationAafopora digitiferawhich is one of dominant coral species
around the Ryukyu Archipelago where is the northern peripheral area of coral reefs, and performed common garden experimel
using five clonal fragments from each colony (to reduce accidental response in each genotype) to estimate variations of grow!
and photosynthetic efficiencies among colonies, namely, genotypes. Genotyping was performed with microsatellite marker
for coral host and ITS2 direct sequencing for symbiotic algae, indicating that all host colonies were genetically distinct and
belonging to major populations around the Ryukyu Archipelago and mainly maintaining clade C symbionts which are dominant
around this region. In common garden experiment, all colonies showed different growth patterns whilst the photosynthetic
efficiencies showed similar optimal peaks among colonies. The experimental approach above suggests that there are standi
genetic variations in host itself &f. digitifera, which might guarantee the adaptive potential of coral population for future global
warming in northern peripheral reef area. These genetic variations might also contribute to the change of material cycles in futur
coral reefs.
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Carbon flows in estuarine and shallow waters: blue carbon study
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Field investigation and the path analysis of air-sea CO2 flux in shallow waters of Ishigaki

Island
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Keywords: blue carbon, coastal vegetation, air-sea CO2 flux, path analysis
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Spatial distribution and its characteristics of stable nitrogen isotopic composition of macro
gae in Nagura Bay
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AU o THERIC S B RE R O R AR DR 2 ZE IR U, Z D20 OO ER 2 a1 5728,
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20134 6 AICHBISINFRE TEE L TEBTI 2V IvFVHEE) 2 UF a2 U AHEZG 7R ET 50 mBB X
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FERELT, YIUFTHEY 2 TF 2T AHED S BNEIE, ERFRTIHED SEEN SIS DN THAH6 %oh> 5+2 %o
NEAXTT BEAZR L. UL, EEG)IOZR RNSGEOHRRTRE, R 559 1L km OHiFHICIBWLT § 1PN
EMBHERE D & @ M N, ZORTARE /NS>t ZOERE UT, FATH7E& 0 2k 1 165 50 rE
WX > THELBZHNDE T 25 TCHZ T EARENTED, RFHELHEID 37 HHORZAMEEETH-7. L
7ehio T, SR AT ERE L Tk 0 DA & M 2 REEMEN L, WKOFERDEINVNE 2D, HHED §
15N EDFERTIC & < 7R - Tz EHERIE Nz

—75, WA NOs-N JRFE & T HF I RER i RE & OAHBE 2 8T A5, SUeER - #HE, R OHcset - St
AEEIE &) [PKORHEBRE 2R E OMICIEOMBENA SN, ZN 5D EEGFEERARE TH 2 nTREENVRE T N
To. £7z, NO3-NIRELIEZIECNO-N 7Ty 7 AZBAMLIz& T A, FE)IFIIT 81.9 mgls £ D LifiihT 59.4
mg/st 7z b, ZEIOO< >y Z7a—71, &L IEFTARAT 2RO ZRIEE ¢ 3 2ENAMEN TV A AEE
PEDV R E N .

F=U—R:UIVFUH, ) aUF 2 VANE, EBRLEFNKLL, BIKHDRER, YEkiE, TR - v 7 u—71
Keywords: Padina spp., Thalassia hemprichii, Stable nitrogen isotopic composition, land-derived nitrogen, Nagura Bay, man
grove swamps and tidal flat

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‘sgime

Union

BBG21-P03 23 R AR —2 FF:5 A 1 H 18:15-19:30

—HHDRE « BRZGEFRNAKLIC X 2 ZhED © OB YIIL L D RF-f .
Propagation of suspended matter from aquacultures as traced by stable C and N isoto
ratios of bivalves
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LAtmosphere and Ocean Research Institute, The University of Taigaxulty of Fisheries, Nagasaki Universityiutsu In-
stitute for Oceanography, Japan Agency for Marine-Earth Science and Techriditamine Science Institute, Unversity of the
Philippines,>Graduate School of Information Science and Engineering, Tokyo Institute of Technology

Recently there is growing concern about the impact of densely-deployed aquacultures on coastal marine ecosystems in tl
Philippines. As suspension-feeding bivalves are expected to reflect local food sources, their effectiveness as an environmen
indicator were examined by analyzing stable carbon and nitrogen isotope ratios of bivalves living in aquaculture and neighborin
seagrass areas. As a whole, héC andd'°N of bivalves collected in the seagrass areas ranged from -13.1 to -11.0 and from
+4.0 to +6.6, respectively, but in seagrass area where water mass from aquaculture area passed through typically lower valu
(-18.97-16.1 and +2.7 "+5.2, respectively) were observed, and they were the lowest in the aquaculture area (-24.4 7-19.8 and +3
"+4.3, respectively). It suggests that bivalves mainly fed on sinking particles, and presumably also seagrass-derived particles
seagrass areas. Higher C/N ratio was observed at sites where impact of aquaculture was larger. Although the interspecies diffi
ences and food selectivity etc. may affect the variability of the bival¥€ ands'°N to some extent, these results demonstrated
that stable isotope ratios of bivalves could be used as an effective indicator to evaluate propagation areas and actual effects
suspended matter resulting from anthropogenic source on ecosystems.

F—U— R MY R A, i, &=, R - BRZOERNALL
Keywords: suspension-feeding bivalve, seagrass, aquaculture, stable carbon and nitrogen isotope ratios
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Organic carbon preservation in tropical seagrass-bed sediments: importance of sorpti\
VS. non-sorptive mechanisms
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Bz BRI, T a0 — N VRIRETGIROP CARIREDO T E R T » 7 Lix>THED | EFIERHC
LR ZEDWRIE & U CHIERIRIE (L & PRt bIcHE T 2 e WO BN DIEEHMEX > TW05, U O - g5
5 o UBEEEE S ORI — KA EBRREE, HAHE TR T LERELIAVD, HIBR ETRE @R — AR
T ¥ I GTEERBRO—DTHO . INFEHFHEYMNOEEKZED FERMEIHE K> TV S A[REEDNH 5,
WSS IZ Z N EHICHREYOEFER D S C eh 5, BEEHEADPENZIRERE - RARZEF DO SN
TW5, RUIFETIE. Bdg (Z1) - Mg (RIES) < a7 GEE M) OB N T, kE 200 cmOHEREY) O
Ty TV T U, YRV OERIREDOBRIRIUC OV TIHA LTz,

M ELEEHERIYINC B E NS ARREIE, B MIER O EE IS U TH4a 500 - 1300umol C g~ DO#IFHIC A - 7zh3,
X a—7h 5 OFREYI DR 2T B EGTHIEEES TIERFE LT 4000umol Cg L ISET 2T &b oTz, —J/7. i
HOEE LW FEHERY®. AEBMEO/NE IREEEIGHERY T, 500umol C gt KiiDHEMN LIFLITHR
SNz, RFBLGEFRNALE (513C) 1X-28 %o 5-12%eDHEIFATH o 7zo TDT &1E, HERYIFH DOEREIRFZEDBIGTRE L
T, WBHEAK (BEF-10%). TS5 vy (BXF-22%). B EH#EY (x> 7a—T7%&8, 3X%-28%) D=
DIAF L TV B HFEZ KL TV 5,

INFRBCEHEREY) Tl — RIS, ARREIIHEREYR T ORMICWE T H T LICK > TLRETELEZLSNTED, HE
BYIDHKT IO, BEEIN TV S AKE (00 O EHEEYIILRTmRE (SSA L DR —EOHiFH (OC/SSA
=0.6-0.9mgCm?) IZINET % T EMHSNTVS (Mayer 1994; Keil et al. 1994) 5 [ElFH7 U 7= i S HEREY) O 15
. O 7 < B ORE TlE OC & SSA L DRICRWHEIN R 5., OC/SSALLIZ YT 0.72mg C mr2 &, fikh
BHISENTWAEIE —H LTV, ThTH LT REDEE LR WIS E OHERY Tl OCISSALE T 1
KOENGEDZ > Te, —)7, BT - BUEOIFETRIGHERYI T, OC & SSA L DRIC—7E LIzFRMFED 5 NS,
OC/SSALLIFIRT 7 <~ BEHHEREMNC LT L TR o 72,

BT o dRENFHEEREISIC 35U ) T OC/ISSALL E HISIRED 613C L DRIRAERANRZ & T A, ZEHIMEN - DOMEIC/HEE
Nazehbhotz, H—OMEmE, F& LT EREEE TR LN, OCISSALLAKE 2B ITHEV §13C H3-28 %oh>
5-26 %o DFAFAICINEI LTz, T DHIPHD §13C g EMIREIT. WEOVHIZEEN S, BiFthox > 7 u—7 05 Dk
WPk 280 EZ NS, H_OMEAIE, OC/ISSALENAEL KD L LI IBCH—EHLTERTZILAT.
B OYF B HEREYN I URIPIC R 5 NPz, OCISSALEAY3.5mg C 2 £ T EA UIHFS T 613C 1E-12%liZE L, X
HICHIT AEANR SNz, ThUE, §13CH-10%omiE TH BB EOHMICHKT 27 F 1) Z 2R 7HHERYI I iR 4
ICEBRETAERELTHNS R =V ERIRT B EWNTES,

DL EOREFRIE, eI BRI AR E 2 MR ICER T 2 B OREZ D T L ZIAS M LTV 5, UL, #E
FEISHEREYINC B 2 AR EDOBHE - (A & U T, IR0 7 R BIGHEREYI O%51E. SR 7RO IC X
BDEENANTFEZANZALEEZBNZDICH LT, 2 - BV OMFEEY TldiER>~x v/ u—71Ichikd 57
MU 2 2R FOERHIERZER LR OE VS | HETHEND S T EHREENTZ, TDX S BEKERFILED
BEOVWHDEHNS AN XL EFOEREZNTERICONT., 5B ESICHIEEED 20D 5,

F—U— R REMER, GHY), DR, 77~ Y, HEEY), [hRmmks
Keywords: carbon cycle, organic matter, coastal ocean, seagrass beds, sediment, specific surface area

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. ];;g’{;‘sgiem

Union

BBG21-P05 23 R AR —2 FF:5 A 1 H 18:15-19:30

AIEEVGE) P B0 5 R =R
Inorganic carbon cycle at the Fukido estuary in Ishigaki Island
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W ERERIC K > TRIESNDIKE [TIV—H—KR> ] &, Bk EOEYIC KD CO, FIERD 55 WM T %, HH
BRFZEA LY 7 TH%. MFHTE, TI—A— R O—HIHERT % C & TRIIMAXD SIREEE NS 720, 5%D
SUREERROER A T a v O—DL LGEFEHEIN TV S, BE-TEEICBL T, RG>y /u—7
75 & OISR NILFIPIC O LTV 5728, TIb—h—RNC KB K&H CO, DEERT > ¥ v VhiE» & T4
END. i, BEEDSTHA U RIE U Tc A DN SBT3 2 8T, TIV—A—RUDEEEINS T Lk
<, RN TN TSRS EENS.

B - D 7 )V —J1— RV IVRGH CO, IC5- A 578 DORHMID 72 HICIE, K& DA AL FOH T REEERD
[EMEZRRED IR TH B, R, Bi-ThBGT I TR R Z8h DM O KU & LN TR E WS, H2REENIM
OB NI L 72 5. RIERTIE, WERARTH 2 GHEEOWVGETEIC B 2 EE 25 E LT, K&
—KIE CO, 7 F v 7 A2 B CHIBEIIE U, WHNA A AF L IR LT, JERKE T O—Offti 2175 7z

THAHBEIEIC K % K&K COy 75w 7 AEKRAH CO, OWUZ /R LTz (-1.00+ 0.11 p mol/m?/s; £~1% 95
WEHIRTD. O, MHOMOTE OV I 7a—TF 1 V7 F v 2N ICKBIEM L BENEETH -
fe. Fiz, WEMBE R OBROESLE THEIAOZEAHEE Nz, MR OSSO NPPIZMNIRENTH O, it
SUKIBIC BT T IV —A—R DA E RGH CO, DN > 7 LTV el EWMERE N, MHOFRETIE, 4H
DHIETHONTHR L Z DIED DK ORERR L I L, WA ORREEO 7 )V—A— RV EERT V2 v )b
IKDOWTDOEGHER KT 5.
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Skeletal records in sclerosponges from Miyako-jima, Ryukyu Islands
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LUniversity of the Ryukyus, Japafifohoku University, Japan

Sclerosponges, living in dark environments of tropical to subtropical shallow oceans, precipitate calcium carbonate skeletor
with growth bands. They grow slowly at an approximate ratecéfmm/year unlike corals (about 1 cm/year) but can be so
long-lived for several decades to hundred years like corals (e.g., Benavides and Druffel, 1986). Skeletal oxygen isotopic ratio
(6*80) reflect variations in sea surface temperature and seadt@with the latter being closely related to salinity reflecting
the precipitation-evaporation balance at the sea surface and changes in water mass transport (e.g., Wu and Grottoli, 2009).
contrast to zooxanthellate corals, which commonly show positive correlations between skél@tahd carbon isotopic ratios
(63C), there do not exist vital effects in the secretion of sclerosponge skeleton (Druffel and Benavides, 1986). Previous studie
showed significant decrease trends in dh&C records toward the present, which is probably a resulf60D, added into the
atmosphere/ocean from fossil fuel burning (e.g., Bohm et al. 1996). Therefore, sclerosponges are shown to provide annuall
resolved time series of proxy records of ocean environments since the Industrial Revolution. However-laé08argar) proxy
records from sclerosponges were derived only from the Atlantic Ocean.

Here we presenf!'®0 and§'2C records from high-Mg calcite skeleton of two sclerospongesfithochaetetes wellstol-
lected at a water depth of about 10 m from Miyako-jima, Ryukyu Islands in the North Pacific. The samples were slabbed to
a thickness of 5 mm parallel to the skeletal growth and subsamples for stable isotope measurements were taken every 1 mi
External precision of replicate measurements of interlaboratory calcite material throughout the stable isotope analysis using
continuous flow isotope ratio mass spectrometer system (Delta V Advantage and Gasbench II: Thermofisher Scientific Inc.) o
Ryukyu University was:0.05 per mil fors 120 ands'2C. Soft X-ray images showed highly developed skeletal growth bands with
>100 high/low density layers. The secular change$'#C of the two sclerosponges were quite similar to previously reported
§'3C records from Atlantic and Pacific corals and sclerosponges. The longst&€@rnirends of the two samples are character-
ized by slight depletions throughout their living periods, indicative of an overall trend toward warmer ocean environment around
Miyako-jima. Our sclerosponge-based estimates of sea surface temperature and salinity may document thermal and hydroloc
variations in the Ryukyu Islands, furthering a good understanding of northwestern tropical-subtropical Pacific climate change fol
the last several centuries in conjunction with coral-based long proxy records.

F—T— F: SR, S48, BRFNARLL, IR, HEREL, Hibky| S
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Pal eoenvwonmental analysis using Trldacnldae shells from archaeologlcal sites in Okinay

jJima, subtropical southwestern
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Symbiont-bearing Tridacnidae giant clams living in shallow waters of the Indo-Pacific tropical and subtropical regions can be
a used as an archive for documenting high-resolution record of thermal and hydrologic variations in coral reef environments fo
the past. Their shells, composed of dense aragonitic increments, are less sensitive to diagenetic alteration than porous skeletor
corals. They have annually and daily banded shells structure, providing chronological controls (e.g., Bonham 1965). The oxyge!
isotope compositions¢20) of shells, which are precipitated isotopically equilibrium with seawater, can reflect the temperature
and seawatef'80 (e.g., Aharon & Chappell 1986). Several studies on paleoenvironmental reconstructions around the Ryukyu
Islands were performed using geochemistry in fossil corals from Okinawa-jima (Mitsuguchi et al. 1998), Yonaguni-jima (Suzuki
et al. 2001), Kikai-jima (Morimoto et al. 2007), and Kume-jima (Seki et al. 2012). However, ofil§Q@ record has been
published from 6.2 ka giant clams from Kume-jima (Watanabe et al. 2004).

Here we present seasonally resolétO time series of fossil Tridacnidae shells recovered from two archaeological sites (the
Kogachibaru Shell Mound and the Second Aragusuku-Shichabaru Ruin) in Okinawa-jima, southwestern Japan to reconstru
subtropical coral reef environments of the past. The samples, mainly composed of aragonite shells with limited amounts o
calcite cements, were selected for geochemical analyses. The radiocarbon dating results indicated that they lived during the ea
and middle Shell Mound periods in Okinawa-jima, corresponding to the middle-to-late Holocene, which is in good agreement
with ages inferred from excavation (Okinawa Prefectural Board of Education 1987; Okinawa Prefectural Archaeological Centel
2006). The shels'®0 values roughly showed seasonal variations, coincident with the occurrence of annual growth bands. The
averages of annual, summer, and wirt&fO values of fossil shells were significantly lower than aragonite theoretically pre-
cipitated in present-day coral reef water of Okinawa-jima. These results demonstrate that the seawater temperature was higt
and/or salinity was lower at the sites than today. It is likely that the giant clams lived in relatively small and/or closed coral-reef
lagoons with less water circulation where seawater is highly susceptible to insolation-induced temperature increase and inpi
of fresh water; the effect could be enhanced by the fisheries lifestyle that stonewalling would be constructed at shallow water
through the use of tidal variation during the Shell Mound period in Okinawa-jima.

Although it is extremely difficult to find well-preserved fossil Tridacnidae shells from carbonate sediments that are not frag-
mented, archaeological ruins and shell mounds can yield many fossils. Results of our study suggest that the use of fossil she
from archaeological sites can enable the reconstruction of temporal and spatial variations in coral reef environments and of th
history of lifestyles and culture during prehistoric and protohistoric ages.

F—=U— R B 2O v A A5, A0, BRERFENARTE, E
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Evaluation of natural break water of coral reefs affected by typhoons in the near future
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Tropical cyclones are one of the most extreme natural catastrophic events over the world and devastate coastal areas affectec
floods and coastal erosions. Ryukyu Islands in the northwest Pacific is especially prone to many typhoons every year (Emanu
et al. 2008 Bull Amer Meteor Soc). However, the region is moderately protected from storm surge and wave during typhoons
because coral reefs play a role in natural break water. For the last several decades, coral cover and species diversity on coral r
have shown dramatic declines in the region, influenced by global and local stresses (e.g., Hongo and Yamano 2013 PLoS ONE
According to the numerical modeling of global warming at the end of 21 st century, moreover, the mean intensity of tropical
cyclones will probably increase significantly in the near future (Meehl et al. 2007 IPCC 4th Report). It is thus of some interest
to understand the impact of tropical cyclones on the coastal areas in the region and the evaluation of coral reefs as natural bre
water.

To calculate a hydraulic force on a natural break water, we measured 9 transects using the echo sounder system (HFD-10C
Hongo et al. 2013 The Quat Res) on from the coast to the reef crest at Ishigaki Island in Ryukyu Islands during November 2013
To evaluate a contribution to reef formation by corals, moreover, we observed species abundance (cover) of tabular corals at tt
island. We shows that a change of role in natural break water of coral reefs in the island from present to end of 21 st century
Furthermore, we suggest necessary information of corals (e.g., cover and species) for maintenance of natural break water in t
near future. The information are like to be one of basic criterion for determination of species in terms of direct transplantation of
juvenile or adult corals, if the coral reefs will decline in the near future.

This research was supported by Nippon Life Insurance Foundation and JSPS Research Fellowships for Young Scientists (2
4044).
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