BERESLUH U IZAN:

BIRIEEYIT ZRELZB O EFTE

2011 4= 3 H HARREFHL 47-096618  Hroais KER
TBEHE #uz GRS

F—U— N {EERAE e, A, &Y T pCOs, FFREE T

1. EL®IC

FE 3 Htim DA fEZ5ﬁ$*40)ﬁﬁfﬁﬁlct*DTTUDjtéiqug)iiﬁﬁfhﬁiyﬁéﬁfh i4t7+09 Al o
THEY ., TR L DEFEBHESEL TV D, IFEEBM(EOEITIC . MK O ER ER M A
FIEEDME T Ly E%ﬁﬁﬁiTFﬁ%x???ﬁg%Eﬂéﬁﬁﬁ‘EB%E?EODZSEE1E€E¢%0)EEf§ 155%§ﬁ§15<k£;\1 L
NEHINTWD, ARKICAEYMO—FETh 2 @MY TRITY o IARBREZEL HE
REWMTH D, £, BEBEIIBR THEAZIILD LT OEKRMARFEORERE R Lo T
W5, EHELERMBBEO—HETHLIOONATHBEREZER L TEY, ZALICHT 5k
FORBREE 2 T U 72 b O B2 32 Z S IXEHEE TH H, RER TIIEmEY
T DORFEFE L LT Acropora digitifera, E e DO FEFL & L T Creseis acicula D 2 fi %

FRPEALE K P CRE LB~ OB % B R A E IS Bl a I L 0 EHi L 7=,

2. HYUIICHT IREZEOFEFM

AREBRTIIY > TEEHRBEIERE SN L — T LR S 7= 7 — 7120500 T
et by KERBE . S/KIRERE., RESRECENEN 10 HRESE L7-, EBRK THIZK
SUEMOBEREEEREEZEE L LEEOME2T-o7- (K1),
HHEBRE BRISIMIN THET 5 St REEIFEYL 7 L — 7%, e REERYL 7 v — 72T
ﬂ%&ﬁﬁﬁﬁﬁi’ﬁﬁﬁé@mﬁﬁ%hto:mm%ﬁﬁ%ﬁ%ﬁ%éMTwéib
IR HRBEB T TOERKEICEDEELHE X TWD Z ERAREFTERICE>-THHL
mEipotz, 12, mmﬁﬁm%%fi%cwﬁﬁﬁmmyw~7f FER R DE L
Vﬁ@ﬁﬁ%ﬂa_®ﬁ%imCULfﬁ/3ﬁmﬂﬁ$ﬁ#%%kxFVX%xTT%
LATHEME A RIR LT D £, (R BREE CII BRIy DR Ttk - TE S R i
MWD T HEAEN RN, T TS O T ﬁm%%ha@ﬁ&&ﬁ?ttt@\%
B L IRALENED L2 EBNRRTHD EEZHND, BRPELHEKER T3 hiadE

0.8 nigE by

AL 0.25 .

0.7 . b
~ LECEE ]
Hos i 2 0 L kL
go. < 0
~05 ]

15 15

o 1 1
=B
£03 . .
£y

0.1 ’ i o

0.0

Sﬂ

400 1000 271C 29C 31C 33C
pCO, uatm iR ()

X1 FHHEBRIZBIT D9 T OEHEE miE

e
o
S

=)
o
S
=)
o
S

=3
=
=Y

HHRREEM  (mm?)

o <
HRREEH  (mm?)

5

o
=3
&

o

°




JEY 7 N — T IR CERRERBEICAE B RZIIR DN 723, 18 R 7 v
— 7" ClX 1000 p TIEERERE®BENED Uiz, TRKOUFEBRIEVRE THY > T 0FE
KRENADEBLEZITDH I ENRENT,

3. BEREICHT HEMILBKOEZEFTE

AR GEER T IR R vk O R R R d L ONR B HERE Y R 0 3B R BB AR R O iR AT &
1T 272,2009 FE72 5 2010 AR IZNT CTARFHTHIDO T T 7 by M7V o 72T,
HiA D Creseis acicula, Creseis virgula, Diacria quadridentata ® 3 I L7=, F
oo Xy M7 ) o 7B L ORBHEREY R O G E 5 FEO R R BR O R FAA T
BN L., #BREER L CWEIREDE T2 R AT, £ DT Creseis acicula %, pCOz %
T L 7oK TEE L, AR LOVEFBEMEEIC L 2% 0Bl bl 21T - 72,

PR LR ORI T T d S AR B IV ERE TR 34 TH Y RELZHETHITUE T LT,
REFREE (Q<1) &2 DIFKER 750m HEThHDZ Lnnrole, EloRKEHEREY
HBEHLIZEREIZ 1A 8B 12 ThH Y | Hillid %X styliola subula . Cavolinia
longirostris . Clio pyramidata ® 3fE CTodh - 7-, BEFEZXROMEFZFRNAKLITIREIZ K-> TR
eol=(X 2), HESNTAEBRETREICL > TEARY, SHOxy b7 o T ORER
EDLEANTH D, B LK SR CTliX 400patm (B R X) O &0:THFE L7213, 1000,
2000 patm OFMFTHE LIZEERE D SAFBHSAE ROEmN R o7, £7-, &7
WdE TR A BT 5 &, 2000 patm THIF L 728K D F 1M AE SRR R AR ISR -
TR OEBN L 572K 8), 46 OIEWRE 400 patm THIE L7 TIER 720
STz, Flo. FEATUIE & 1T 572 2 AL O M L & 11 (Ore et al,. 2005), FEDOFAEIEIZ L -
THRERRNEAC DR % 52T D B3 E 5 FIREME S R S T,

2.5 X Clio pyramidata
2.0
® (Creseis acicula
1.5
1.0 X @ Creseis acicula
0.5 X (Net autum)
g 0.0 - % A < X A Creseis virgula
s O
%05 *x 8 s 8 § o Hyalocylis
° ' valocylis
-1.0 A . X © striata Creseis acicula ( DF+2/5 1)
-1.5 8 X Cavolinia
e longirostris ::’: lgggszr':;
-2.0 ¢ Y
A O Creseis acicula G4 S8R
-2.5 (Net summer) Zar=tt
ar = 20um
2. BUZHRR O RN AR AR 3. Creseis acicula %% ifi D Vs
(2% k]

-Orr, et al.(2005) : Anthropogenic ocean acidification over the twenty-first century and its impact on calcifying

organisms. Nature, 437, 618-686



Impact assesment of environmental change

on marine calcifiers using pteropods and corals

Mar. 2011, Department of Natural Environmental Studies, 096618, Kotaro Shinmen
Supervisor; Professor, Hodaka Kawahata

Keyword: ocean acidification, pteropod, hermatypic coral, pCOz2, assessment

1. Introduction

As a consequence of atmospheric COz buildup, ocean acidification is emerging as one
of severe side effects of fossile fuel burning. Ocean uptake of COz is reducing [CO3 2]
and pH in seawater, causing the calcium carbonate saturation horizon to shoal in
many regions. Previous studies predicted that the decline of seawater pH will reach
about 7.7 by 2100, and the rate of ocean acidification is far more rapid than that the
Earth has ever experienced. Marine organisms are influenced by global environmental
changes such as the global warming. Ocean acidification is now being considered as an
emerging threat to the marine calcifiers. The aim of this study is to clarify the effect of
acidified seawater on marine calcifiers using hermatypic coral Acropora digitifera and
pteropod Creseis acicula. Both have aragonite crystals, which are liable to dissolution
due to ocean acidification.
2. Coral polyp experiments
For each experiment, 40 to 60 polypes were settled in a 6-well culture plate (16.5
mL/well). After that, we divided those polyps into two groups and one group was
infected with zooxanthellae. We compared growth rates between these two groups
cultured in experimenatal conditions such as high water temperature, low salinity, and
acidified seawater. After 10 days, skeletal growth of the polyps was evaluated by measuring
dry weight and surface area of each skeleton. zooxanthellae infected polyps and noninfected
polyps showed different skeletal growth in each experiment (Fig.1), suggesting that
zooxanthellae affect coral skeletal growth. Skeletal growth of infected polyps tended to
decrease in high water temperature stress. This reduced growth may be attributed to
the previously reported oxcidative stress from algae symbiont at high temperature

more than 31°C. Skeletal growth decreased by more than 30%0 under low salinity
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Fig.1 Skeletal growth of the plypes in each experiments



condition, Decline of aragonite saturation due to the decreased salinity may be a cause
of this growth reduction. In acidified seawater experiment, skeletal growth didn’t show
significant differences in noninfected polyps, but infected polyps showed a decreased
skeletal growth at 1000patm. It is suggested that ocean acidification will exert a
negative influence on the coral polyps skeletal growth in near future.

3. Pteropod experiments

In this study, we analyzed carbonate chemistry of seawater and pteropod shell in
superficial deposit in the sea around Okinawa. Live pteropod samples were also
collected using plankton net in 2009 and 2010, whose spiecies were Creseis acicula,
Creseis virgula, and Diacria quadirdentata. We analyzed shell oxygen isotopic
composition( 6 180) of 5 pteropod species that were collected from surface sediments
and net sampling. From these § 180 values,we presumed mean calcification depth of
each species. We also cultured Creseis acicula in acidified seawater, and evaluated the
impact of ocean acidification from survival rate and dissolution on shell surface.

The aragonite saturation in marine surface around Okinawa is about 3.4, and
decreases along with depth. It becomes undersaturated below 750m. 12 species of
pteropod in superficial deposit were identified in the studied samples, and among them
Styliola subula, Cavolinia longirostris, Clio pyramidata were dominant species. Each
species different showed shell § 180 values (Fig.2), and presumed mean calcification
depth  corresponded to the result of live pteropods. In acidified seawater, pteropods
cultured in 400 patm tended to live longer than those cultured in 1000 and 2000patm.
In addition, many dissolution structures (relief structure) were observed in the shell
surfaces of pteropods cultured in 2000patm (Fig.3), although they were not found in
400patm shell. Patterns and locations of dissolved parts were different from those
reported in early studies (Orr et al., 2005). It suggests that the influence of ocean
acidification on pteropod shell may emerge differently according to the shell structure

of each species.
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