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Dissolved carbon dynamics in rivers and coastal areas of the
Philippines: evaluation of terrestrial inputs using dissolved inorganic
carbon stable isotopic composition
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River load of anthropogenic materials is one of key sources for degradation of coastal habitats as with
aquacultures. They change coastal water quality directly and indirectly, and local multiple organic sources
such as mariculture fish feeds/feces, resuspended sediment and coral mucus complicate those
influences. To assess the effect of allochthonous inputs, isotope signatures of dissolved inorganic carbon
(DIC) and particulate organic matter (POM) were examined to identify sources and their loading
processes. In Bolinao, where mariculture is densely deployed in semi-closed embayment, & '3c-DIC and
8 13C-POC values of river water were almost similar between the wet and dry seasons, and were
decreased as decreasing salinity. However, the relationship between & '*C-DIC and & '*C-POC was
unclear. In the coastal area, large decrease of salinity was observed in the wet season. The negative
correlation between salinity and each parameter suggests that river inputs mainly decreased & 3c-pIC
(-5.8%0 ") and & '*C-POC (-28.5% ~) in the wet season. In the dry season, mariculture, maybe fish
feeds/feces, was mainly attributed to the decrease of & '*C-DIC values especially in the surface layer
through their decomposition. In contrast, in lloilo, where some rivers input to the strait among islands, the
character of river 8 ">*C-DIC and & '*C-POC was similar as Bolinao. In coastal area, the decrease of §
C-DIC was not so serious in the wet season (-1.4% ~) compared to Bolinao, however low & 13C-POC value
was observed in the bottom layer (-27.7%o 7). It may be ascribed to resuspension of settled materials
which was originated from river inputs. We try to unravel their underlying multiple processes and discuss
the relationship between river and coastal area in terms of dissolved carbon dynamics in those areas.
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Photosynthesis, calcification, and organic carbon and nitrogen fluxes
from coral reef primary producers measured with in-situ chamber
experiments
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HYIEOEE—REEZEDONENR. AKE. BLIUVERRE -BRITVIRERGF v U N—FRICK
VAEIE L, TE—REEZEE L C2EBOEHEY >~ T (Acropora pulchra& Porites cylindrica) . iBE%E
Y. KEUEFE (Sargassumsp.) . Withd 5 D %RV, HBEGEEDARY Y I TERREERL -, =8
1$20125F7-88 DY Y IHLUMH) SLU10A CBERESS K UOKRESEHE) I, BEEETRIC248F
B (2BFfEx12[E) EfEL, XERS L VCAREEREFHRKLZKER (£7IVH)ESLURKE) 09
HEFrN—RICTEYY—%FAL TI2BERTRAE L/ZpH-DOT—49 ZAWVWTEH L=, RKEARDOL
EHixE (TOC) . £8% (TN) SLURER (NH,", NO,,NO,) HHbhSEMKREKR. BRITVIREE
H L7,

BHhONEBEE XihE S, KNERBRE (PAR) ICHELEL LKL, BITRIIAZERICERER
Y, TORERBEISHD Lz, TOERIEF v Y NN—RAKEDRDEFBHLTW, BRORKEREIX2FED
H Y I TPARICEARRICIGE L. MBS LUKRESRBIEIP PP EDAGIRKILEEEZ R LD, BERBIEADE
HRURBEDRBRARLZ, REICEWTIEY Y I2BOAIKILZEE ILpHDFED & & 6 ISHEOER %

L. REORAIKILEEIZA. pulchra® 5B P. cylindricak W BEICED 27, W TIEpHA8.1% FE% & A7
MR I N, BERGCIEMIL Y KRELAEIpHICK STHASINL, CThITBERSG T, BEREDE
B ONRICE Y RBIEDBAENMEEINTWVWE I EA2TRET D,

B¥MT Sy 0 RICEALTE. A pulchrald BRICEB E LR TR ELATOCKHEEEN MR I N, BEER
BELUARBERFIIBREABHDITOCEKRELTHY ., ZOMEEREF Yy I2F LY KEh o7, ARER
DHHEESBERGPRERECH v I2L Y KEREE R LE, INLOEARERIZ. BERBVAR
SRENBHET IHEIIT L CTEELERKR - ERHBRICA->TWSZEEREBLTWS,

F—T— R HUIH —REEE. KER. AKIL. FvoN—XR
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The high turbidity reduced mortality of coral bleaching in Kabira Bay,
Ishigaki Island
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NMEBSHBEAIESOITEIRICAES 2ZEOL 5ERFE THI.5 km, 1EHNO0.5-1 kmD/NMIELBRWETH
3. BORKNDEATELIN, HRWKEICE > THBIOEL 2E#ENARBRIEICHS. BERIIFHET, B
BEAERMIVILNDDEZVWKREDNEN > TWS. HE, MTERENS, BROSHEDEKT, BFES
Hrd (UTF, Hvd) BEORENEHINTWS.

2012-2013FICJIEZEDY Y THEDRRAEE1T o7/, HMHEABEORRK - ERITZVRI NV 1>
&, 1970 FERBHEICITZENRFDIFIFLETESREE A >TWED (B# 1979) , BERXZTOREN LD
N, BRRETIFILEL T Y IMER>TWE, —AT, BRIBOKRE2-6 mTIFEHKL, BHETOTL
TUW =,

WHDERICOWT, KEEGSRAUAT—4, MEFE, BUBEOYYIHEE=-5) Vv I/7—%, HEEF
WICEDOVWTERT &, BAT007FOEZICEKERICE 2 RFELRACNEE, LREETY Y IBED
WL EEZL N, BERIEEIOEKEICEINAD, MOSIOERTERREI/BEEINLEEIOSND.

EROERERICDOWT, RAERMMERM LT ZMRET L. 2006-201 1 FDBREBBOKEE, BFE7H
ZTAIC30°CEBA, EFEMICK Y2 CIEERT L THERICRZ2ZEN & ol BEREDKRES mETIE
100 mm/BLA EDEMT1.5+0.6°C (3HBEDIFEHE+HZRERE) KEMET LD, %*ambﬁV% IFE &
A EKBEEIN LD o7z, 2013FE8H27H-98308 ICEHE L 72 KR EHKER (HEFDOMEMIE&EK15
mm/H) Tl&, KE5 mDKEBIFERREET28.7+0.7°C (BT +EARZE) , BHEET28.7+0.8°CL &
NEMSTZ. INHDZENS, JIIFBICBVWTERBOAMNMEREWRBICIE, EFRMAIERICES Z &N
FHEERBEEZON. 2007FOAFERLAIEE -HE, FH=RMIF60m/BATHEANZN-DH
T, BRERIICEWTHHENICAKEMET LZmTge IRV, /> T, FERDOELEIZ, SKEDEMUADER
IC&BEEZIONS.

AILICE BB A BB I EZ2ERIC, BYICKZRENDHSD. Goreau et al. (2000)1, 1998FDKMBIEH
ICBEWT, BohIBACHLLICKZRERNMEN 2 & ERELL. BYIZ, REYMETH 3 ZERBY
B (LT, SS) " NAEBESEZRELTHAMLRAEERL, BILICKZRTXRETS2580H 5.

NEEDERIIFIESHICBENEWBIEICH >7-. 2013FE8827H-9830R ICEHE L 7= /B D& #£30
T, BHET L2 TOKEBTERBOBENZEAEN 27, KBS mOKEHDEE L, BRRETIE
BEIODKE.5 %THDD, BRIBTIEN2.7EEEIETLTEY, BYICLZREAIROONE. FLEE
DEFEAITIE, BERBICEVWTHHRDOTHEICEEN LRI 2ERIFHO5NE. ZOBRRIE, KLAETICH
IERICK ZEZ LIFP, TRICHBLAFRLIZDSSE LTORZEEEZ LN, BAROTEHRFIFESICLS
HENMZRERVEETHY, BYICKDIBNOMRIEISISICEVELHIETE 3.

—7, &YIESSTI10- 20 mg/IC7 2 ERIRI KA P ARLETEE VWL BEENRFELFESIT S
(Erftemeijer et al. 2012). ERIFOBE LT TH2 FTUT, SSEEETIZ23 mg/ITho7=. chsDZ En
5, IIFEED? Q%@%UM,H%@%%# UODHEEMNEENMNREARWVWERICH L EELAONS.

BE, BRIPICBWTHFIEZDRAENEMLZE WS EHEIDHY, BLICEZBROEBEN RREPT
NoltEAibhd., FETZEDORAEAFAEL T Y IHEITFELBY REE#HIFTCENE, BRI AL
oYY IBELATIREFERERYED
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Verification of Seagrass Beds recovery in the inner part of Otsuchi Bay,
Iwate prefecture, where the distribution decreased due to the tsunami
associated with the 2011 off the Pacific coast of Tohoku Earthquake
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Quantitative DNA assays for detecting Zostera marina DNA in coastal
Sediments
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The sequestration of organic carbon (OC) in seagrass meadows has been attracting more attention as
global actions to climate change mitigation and adaptation increase. A direct method to detect Zostera
marina DNA in coastal sediments, which is essential to unravel long-term Z. marina-derived OC
accumulation, was developed as an environmental DNA (eDNA) detection techniques. Quantitative
real-time PCR (qPCR) and droplet digital PCR (ddPCR) were applied to quantify ancient Z. marina DNA in
coastal sediments, using specifically-designed dual-labeled probes (DLPs) and primers for one nuclear
and one chloroplast gene. Suitable pretreatments and methods for extracting Z. marina DNA from coastal
sediments were examined and their applicability to environmental samples was determined. Surface
sediments collected from Z. marina meadows contained about 2000 times more DNA than the adjacent
unvegetated tidal-flats in the Seto Inland Sea. Moreover, both gPCR and ddPCR successfully detected Z
marina DNA in ancient sediments (up to 5000 calibrated years before present (yr cal BP)), evidencing that
Z. marina DNA can be sequestrated in temperate coastal sediments for several millennia. In addition,
gPCR and ddPCR results obtained in the present study were highly correlated, although the later was
more accurate than gqPCR, particularly at low eDNA concentrations and in PCR inhibitor-rich samples.
Thus, the present study sets the basis for clarifying the process of Z. marina-derived OC sequestration and
demonstrates that seagrass meadows have been present in the Seto Inland Sea for at least 5000 years.

F—7—R:TI—h—Kr, BET7IE BREDNA
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Application of deuterium tracer techniques to food-web analysis of
seagrass meadows
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BEEFERROEYEE . Hitt - EMEOSKRLEROBBICKEFELEEFTEZEATWS, £MEHE
ICRAICHBREINDRE - TRIVF—E%basal resource (BREZR) MR EICTBE, FIZAIETYER
SYBEDHZE. PYEBR. TYEICNET 2WlRE. HBEYRAOKRERHEL L, RittoREKEERIC
MAT. 720 N VHKRORS - EEEHMAL TP, B - AFEMEFICHR T 288 R L. IR MeIC
IS TEHRAREMEDEEERMHEINTWE Z &b 3, FEEERIMEZNA RGP THRERIE
BB, TIHDLHET ZEMEHDOOEGREPEHRRNERL FLEEERILICKECER > TWVWS, 20D
£, BRZIMFTIVREFOBEHOERE R’/ EMBEICHRBINTVEIEWVWIEEN, £FEBROELE
MPETAICKELGFEEBEZZATWVWEEEZILNTWS,

REBMALET Y EV I RBEIEERNRYOTEOREDOBYBHAITEIE. COEMNEDEKEE RN SHET
ZEELEICHBENE WD BEREMEIPAT 21-DICIEEMNRAETHZD,. BRTIEIEEHROY 1 FTIVR%EH
LMY BDDERNAFEREIER/VICKVEVIBREREF>TWVWS, —A, MEMPTIVI NV DERE
2D HHF T, DR CERMERAERNT Z-ODFEE LT, BMEHRAE Y RERE R % G A
LML —H—FROBMIPELERLTWS, TZITEARETIE., BERGEMBEICSIZERERI &
DEIAFTIVRERATZODO—FEE LT, ALK —H—ICLB/0LR - FIAREEAYVIRLE
BICISAT 22 adlHb, PL—Y— L TEEKE CH) 2FEAL. BEESOYI/ORY MR (FR1
mmll EDESEY)) BHRICHIT2RMHERER CBEEBR L ZONERE) OFRARREZHEBHT 2HBEIC
WAL 7=,

MOICFIEERRE LT, BERBMBED Thalassia hemprichii& Cymodocea rotundata’®H, '°C, "> N CREBS
IC/NLR - SRV TBEADEUALERONY — U DR INSDTHEETEDLI ICERDI M AR, T
ARICZEEOINIVE LAEBEEAERR2EEIMICERSE. IMICK 2RAIERNSTRE TRER S HHE
Rtzo RICEAEERE LT, [ UEBER & Syringodium isoetifolium% BEXFREBEM TNV L TEEEMICESR
St, ERREHIIMOTRORERBMALICIEHFELAVDT, FBEMEOERMTPICE IFEMEEMKKD
C-NRERMALLY Yy EV I THEL., ARFICALCHENOKRAMAELEZRBVWTINILINZERDZDEY
ICLBHAREHETZ2EVIEESNAT IO—FHIAEICK S, ISINARE LT, ZB{ERFREFICE
ZEMAEXYVIARLZFALT, PYELZTONERRAZERE T 2EBYMEHRIBMELCICEI >TEDL S A
HEEZIIINEMPTEHIEEAEMNE LERRICKAFEZIGAT 22 2R A7, SEADRERKRTIE. Ihd
DEBOFELEONHBROBELFAT 2 & HIC, BEXKFRE M —HY—& LTHWRHBEOEMTHAEE
REZDEZLNZEBEKEICDOVWTEHRL 2,

F—T7— KN : BYREENR, NILR - FARAER RERGMATY EV Y, AEBEEERR. £ERRE
fE. XVIXA
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