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Field Earth and Space Author Hyeong, Kiseong
Korea Ocean Research
Project No. F01-2007-000-10018-0 Organization & Development
Institute

Paleoclimatic Reconstruction, Korea Strait, Sea Surface
Keywords Temperature Variation, Coral SKeletal Properties,
Coral Community Structure

Analysis of envirommental changes with mid-latitude coral

Title
communities and massive coral skeletons around Korea and Japan

This cooperative study was carried out for comparative, quantitative and systematic
description of coral communities across the national border of the Korea/Tsushima Strait,
along with coral sampling and geochemical analysis of the skeletons, in order to e
xamine the relationships between environmental variables and the community
structure/skeletal properties.

The field survey undertaken at Jeju, Tsushima, lki, and Koshiki-jima revealed that
Alveopora and Favia are the most suitable species for paleoclimate reconstruction.
Especially, Favia forms 6-m-high reef-like structures with a maximum age of 4,000 years
in Tsushima and Iki. The field survey and collected coral samples allow
paleo-environmental reconstruction of the past thousand years upon the successful
development of Favia proxy.

Alveopora and Favia show light and dark annual growth banding in soft x-ray images.
In addition, Sr/Ca ratios of both species show cyclic seasonal variation similar to that of
sea surface temperature (SST). These results indicate that both species record
surrounding environmental conditions in its skeletons, suggestive of their potential as a
paleoclimatic proxy.

Oxygen/carbon isotopic ratios also show cyclic seasonal variation caused by seasonal
environmental changes. The top 28cm interval of the 90cm long living favia core revealed
41 annual cycles in oxygen isotope ratios, which indicates that it has been grown for the
past 41 years at an average growth rate of 7mm. The measured oxygen and carbon
isotope ratios decrease gradually to the present, indicative of SST increase and addition of
light carbon from fossil fuel to the ocean during the last 41 years. Fossil Favia sample
with an age of 2,820 years also shows cyclic annual fluctuation in its isotopic ratios
similar as in living coral. These preliminary results imply that it is possible to reconstruct
paleo-climate for the past thousand years using the Favia fossil cores.

This preliminary study confirmed the possibility of high resolution (seasonal to annual)
paleoclimate reconstruction in the Korea Strait region using coral proxies, which enables
the quantitative evaluation of global warming in the region. The study results can be
useful for the development and/or selection of climate prediction model that is suitable
for the Korean climate system.
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S HolA Hth (Asami et al 2004,
AFTY 5ol el FFd =
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al, 2000 for a review).
BEBA BaENdL 2AS £E

FEY AT FAel o

FEA A AoHe R s PCe A9
9 AT dAs =S HItAT|= @ (metabolic isotope effect)e] 717} =%
W3ty op7|sheE FHdARAgWstel HlE] wi¢ =Z7] w&Eo|tk (McConnaughey,
1989). @A7MA AEEZA 9 BFAFAALZAYN FTFES A= 84F HH3] ¥
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=

3 ge AN BAL AN F 5 e 7
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848194,

SATKG FYNAA S AF, 245 7], ZAAAU F B 57 A
B @4 =4S AASHAT (19 3). AAEY BFRAE ASHJAT, G
getsE AAEA BAG. B AAEAGS GEEES FAFA) Ao AS
el AR F 4E Y EARE 2ASRYOW, 1 AR AAE A2
Aazel B2} A8 YAY S nkd Ao FARUG AFEAE T3 A
ASE A A Aol Aise] BuE FAsIGOm, 2A% ALS 9T A
28 sustac

oh AFAGe Aus

AT MAAEZ F4, 84, J283 AAE e dF=EAE F3 Alvegpora
Japonica, Oulastrea crispata, Montipora millepora, Psammocora superficialis, Psammocora
nierstraszi, Goniopora sp. ‘s % 6719 7A4ts Fo] 27} FRAFHJG (I 4). ]
% Alveopora®} Gonioporaito] 7% (massive) FEIE Holm, UmA] 4719 F2 7]
Hhele v Eets FElE Aol Y. Alvegpora®t Gonigpora= 71 FE| 7} Uﬂ—r A
Abste]l dRONM BT Alvegpora® 71 €E AAHF 1271), A@dAAA AR B=
Ayt o] 7 247091 o F27F FRIFHRN oW, °|F GonigporaZ WE &5}

2

H .

b A% Bel AR 5 e AUW FOE BUHD, o] Fo| IR W
32 B9 BYUE L ARl J1SHEA ARE AU 95 A
AEol BE FAR AALAT ARAE BA A4S AAFAT



Fariticdae Faviidae Acroporidae Siderastreidae Siderastreidae
Alveopora japonica Oulastraa crisnata Montipora milfepora Frammaocora supefficialls Peammocora nierstrasz)

Massive shape Encrusting type

% Alveopora - "Potential paleo-climate proxy in Jeju®
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2007).
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o AWtk d AAWE AT 5 AT (L™ 5).
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" Faviidae

X-ray photo

Other coral species... potential paleo-proxy

Family Portidae. Family Astrocoeniidae

Stylocoaniella guenthar

i Huge colony (=300yr old)
found in this area

8 5. 2Amk Qe EXshe BAtEet B2 B2 Favia®l JRAIAR B @ AR

(B °17IAY e Bz EX

o712 AW C 2 HE] oF 80km HEFol HASH(TLH 3), BREAE AF
Qo] $1A g Kurosaki FtellA AAIStA T 2A|vpd oA WAR Favia sp7t 7+
FASHA ®ESHAL O™, Goniopora sp}y Caulastra tumida 59 THE 7345 3
AHAT (L™ 6). oI XANNE Favias §F #&ES T3t A AFTE AT +
ANoH, A2 HY A= At A Aol SA47F FA=H A

A vk o FaviaZtb 20cm PIRFE] 22 JRAIZ7E AIRE WEH, o7 o M= Bt
Z MAZE &3] #FHAY. L T AAl F 1 mell Est= AAS THsoH,
o Ao et SHAM AFFotE St H ATsiAT (L™ 7). AFAT
90cm ZHolo] AFFHok= AdxM AR A ¢F 90719 oJF e A AFAme
wHo] 7hegom, ol o] Amyh ¢F 90del AA AAASS AAST wEbA
o] AlFsiote] BA g Fute] HAF HA 0dztel] A HAA sG] o
&2 Blo] 7hsd Ao = odH



_)'(:ré'y photo

Reef sediment Other coral species... potential paleo-proxy
Family Poritidae Family Faviidae

Caulasirea fumida

Gonopora sp.
{similar with Alvecpora) Comimon species in

fﬂ']’il'l-'l:ﬁg' middle |atitude area
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Underwater Drilling of Favia Colony

Drilled Favia Core

Soft X-rage Image
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>C0ntmuous Paleo Environmental Record of ~ 100 years
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Tsushima-Senoura #1 Tsushima-Senoura #2 Iki-Kurosaki #1
{2 m from outer edge] (1 m from Inner edge)
F{10) ' -
Pieh 1 @  ragrorts I:m # 35 .
5:»‘ 2 [#3a
L‘(\'hgz? H3 resovery 2 :;t.:j
Pren 3 :"ml’” T”: = [yurea s " B 730+ 25 yr BP
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185 875+25 yr BP ;—.—_.I_.L.__i P paials
tud + coral 21 p— & h%ﬁ
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" { ”’9‘""""{_1 'm Paeh 7 S t o ] 560i30 YI'
o) 1435430 yr BP /|
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W « coral
Pheh 6 ragments, # 24 #25 Pichd ‘ M « corl PRchE Mo recovery
fragmenis, # 52 £53
482
I 1920435 yr BP ... s 7 e
| 3 F.h‘kr@ = o7 T
¢ o =[5} 4085+25 yr BP |57 T h
E Senmopdyiltip p ora
o e o o 2820+30 yr BP gropror)
n ud+ cored
b g s, B

a9 8. 2ATE ©)7) 4
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Edg A AT =79 A
oA 2|HS Favia 22 E
Mg/Ca ¥ Sr/Ca 415 4
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BAEMES B3] HoAZnt (LE 9). AR ANHAE AANE Favia MA= A0S
of AALE 7HAL AR ow, O wEo] W A AFMert EP gt (13 a)
StAIRE, 19 9boll Al HZo] Ao BaetA FY Favia B AW
oot Hes gEdn. olH3 HEd d AHMEY EAle F 4AEFo] FH &
7 279 Wste] we} FAo] FEFES WUASES YrstH, 175 o] AHEEIL
A TGE AT o] FH sf 4 WHIE AN FdeE 44 7 Eeka
As 7hsAd S AAT
Alveopora Favia

9 9. Alvegpora®t Favia®l Q224 AR a) FAE AFH A AHSR &3 A8
H 258 28 AWM ETE B Ee b) AW oz Zd e A=
AL W ER AAFNES HojE WA dAtE A" FEo] FAIETE AHE

THOZ Alveopora= 23mm, Faviae 18mm Zolo] A RASE ANH T

(H) 43EA9 Srla% Mgla 3

o FAHdAEAAY 259 IR WHIlste A4S 49 AT dazA Y
= BEA, 45 =49 Sr/Ca®> sl W Sr/Ca@tel "o 34 o 9
W2 g7] wiwol] 2xvre) R WHale 2o E HeA ot
Correge 2006 and references therein). ©]+= Sr/Cagto] Zt+= FAH O E A, o] o3|

7
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=
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Ao F83tA A2 4 ATt (e.g. Hendry ef al 2002; Shen ef al 2005). ZEg+ 4F
549 Sr/Cafhe =9 FFEA WEstr] Wl F48E Sr/Caftol F718 L
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o) Favia sp. A&z 2F 4R 7 AT
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