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Abstract

The marine area within the Yongan Liquefied Natural Gas (LNG) Terminal harbor in
Kaohsiung provides a special environment for coral conservation. Its main advantages
include physical barrier protection from breakwaters that shield against typhoon
waves and strict harbor management that prohibits fishing activities. The main
purpose othis project is to utilize these environmental advantages to establish
Taiwan's first coral ark, providing an important sanctuary for the conservation of
native coral diversity. This project includes coral physiological research in the
laboratory to explar the effects of light intensity on coral heat tolerance, systematic
environmental surveys in the Yongan LNG Terminal harbor, establishing standard
procedures for coral transplantation, and designing and setting up coral cultivation
platforms based on prglinary experimental results.

In terms of coral physiological research, the results showed significant interspecific
differences in coral heat tolerance, with massive and encrusting corals showing
significantly higher heat tolerance than branching cotatsler low light conditions

(12 to 100 PAR), increasing light intensity did not significantly reduce coral heat
tolerance. However, when light intensity increased to 400 PAR, the heat tolerance of
branching corals such &sroporaausteraandPocillopora danicornisdecreased
significantly. At the same light intensity, providing food could enhance the heat
tolerance oPlatygyra verweyandLeptoria phrygia but had no effect on other coral
species.

In terms of field environmental research, shading expersngate conducted in the
summer of 2024 to investigate whether shading could effectively prevent or reduce
coral bleaching in the marine area of the Yongan LNG Terminal harbor. We also
surveyed the horizontal and vertical distribution of water temperatarégit

absorption in this turbid water area. The hydrological survey results showed that the
breakwater structure of the port provided good physical barriers, significantly
reducing direct wave impact on corals and creating a more stable growth
environmet. However, the cold water discharged from the LNG liquefaction process
was concentrated at the bottom and could not effectively cool the surface seawater.
Field survey results further confirmed that corals at depthsdaih2ters within the
Yongan LNG Teminal harbor were less prone to bleaching. These findings provided
important basis for determining the optimal depth for coral cultivation platform
placement and confirmed that shading techniques can effectively reduce coral
bleaching rates.



To reduce loses during coral transplantation and effectively establish a coral ark in
the Yongan LNG Terminal harbor, this project established adistgnce coral

transport procedure using relay stations as buffer points. We designed and planned the
cultivation plaform placement depth based on preliminary survey results, and
successfully deployed coral cultivation platforms suitable for the environmental
conditions of the Yongan LNG Terminal harbor. During the project period, our team
set up two coral cultivation atforms in the Yongan LNG Terminal harbor and
transplanted corals from Dongsha, the South Penghu Islands, Taoyuan Datan Algal
Reef, Taitung, Kenting, and Xiaoliugiu to the coral ark in the Yongan LNG Terminal
harbor. As of January 2025, 220 transplantedlamlonies from 29 genera and 74
species have survived.

After 18 months of coral transplantation and cultivation, the two coral arks have
demonstrated stability sufficient to withstand typhoons, southwestern airflows, and
northeastern monsoons. Howevarterms of cultivation, the need for adequate light

for corals during winter needs to be considered, and the first platjqencoral

cultivation facility was insufficient in this regard. Therefore, suspended frame devices
will be used for future coratdnsplantation, and coral growth will be continuously
observed, while hydrological data from the Yongan LNG Terminal harbor will be
collected as an important reference for future maintenance of the coral ark.
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® 41 F Xy B F 20247 5b dY L 20247 10b Wy 20257 1b P | &
L
T, Mn 202471 202471 20257
5 108 1b
Hexacorallia r Ok
Acroporidae Montipora M. gaimardi @3k 1 1 0
M. grisea | J @3 F 1 0 0
M. tuberculosa @3k 1 1 0
Agariciidae Pavona P. danai % ¥k 1 0 0
Coscinaraeidae Psammococor:P. exese ro F 2 1 0
Caryophyllidae Polycyathus P. chaishanensis "N, Qs F 3 3 3
Dendrophylliidae Turbinaria T. irregularis n - F 2 2 0
T. mesenterina ook 2 2 0
T. stellulata g F 3 3 0
Fungiidae Cycloseris C. sinensis M F 1 1 0
Danafungia  D. horrida [ F 6 6 0
D. scruposa [ F 3 3 0
D. sp. 9 9 1
Fungia F. fungites (o 1 0 0
Herpolitha H. limax Y F 2 1 0
Sandalolitha S dentata AF 1 1 0
S robusta nAtkF 1 1 0
Lithophyllon L. concinna é + 8 7 5
Leptastrea L. transversa mih 1 1 1
Platygyra P. pini H (o 1 1 0
Sinuorota S hexagonalis rPo 1 1 1
Lobophyllidae Lobophyllia L. radians (o 3 3 0
Merulinidae Cyphastrea  C. microphthalma H 7 F 1 1 0
Dipsastraea D. danae % TF 2 2 1
D. faviaformis R T 1 1 0
D. speciosa T F 1 1 0
Favites F. abdita P F 1 1 0
F. flexuosa mP F 1 1 0
F. magnistellata EP F 6 6 0
Goniastrea  G. edwardsi r * Pk 13 13 0
G. favulus R Pk 1 1 0
Hydnophora H. microconos B F 2 2 0
Leptoria L. irregularis n s F 2 1 0
L. Phrygia F 1 1 0
ParagoniastregP. deformis nRPxE 1 1 0




T, . . Mn, 20247 20247 20257
5% 10 1b

Poritidae Porites P. nigrescens wQ a9t 1 1 0
P. lutea £ 9k 4 2 0

P. okinawensis H 3 F 1 1 0

P. solida 3 F 1 1 0

P. sp. 10 10 0

R | 23 40 104\ 94\ 12\
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® 4-2. F fes - 't 20247 116 5w dY L 20257 1t P L
T, Mn .
20247 11% 20257 1b
Hydrozoa [
Milleporidae Millepora M. tenera X CoaF 1 1
Octocorallia 4 "OF
Helioporidae FooT
Heliopora H. coerulea (o 15 15
Hexacorallia r 'OF
Acroporidae ak T
Acropora A. aspera YQ stk 2 2
A.cf. aculeus C 3k 1 1
A.cf.anthocercis 0b 9 F 1 1
A. cf. lutkeni 3 F 1 1
A. digitifera " 9F 1 1
A. exquisita 3 F 1 1
A. nana Q stk 1 1
A. secale Q stk 2 2
Asp. 3 3
Astreopora A. cf. myriophthalma Fo F 1 1
A. incrustans Qo k 8 4
Asp. 1 1
Isopora |. brueggemanni Q 9k 1 1
Agariciidae (|
Pachyseris P. rugosa ‘A F
P. speciosa noA B
Dendrophylliidae |
Turbinaria T. irregularis n - F 3 2
Fungiidae Foo
Cycloseris C. cf. costulata (o 1 1
C. cf. cyclolites e F 1 1
C. costulata T F 2 2
C. cyclolites e F 22 22
C. vaughani I ® F 4 4
Danafungia  D. scruposa [ F 1 1
Herpolitha H. limax YF 1 1
Lithophyllon L. concinna é F 2 2
Lobactis L. scutaria on F 19 19
Pleuractis P. granulosa - 10 10
P. gravis e’ F 2 2
P. moluccensis F 1 1
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47

T, Mn
202471 11b 20257 1b
Sandalolitha  S. robusta nAtkr 2 2
Lobophylliidae Foo
Lobophyllia L. recta (o 2 2
Merulinidae (|
Cyphastrea  C. chalcidicum L stk 2 2
C. microphthalma H 7 F 2 2
Dipsastraea  D. pallida T F 1 1
Echinopora  E. gemmacea p 3k 2 2
Favites F. chinensis M P F 2 1
F. colemani m P 1 1
F. magnistellata EP F 1 1
F. valenciennesii VP Ok 1 1
Goniastrea  G. edwaedsi r® Pt 2 2
G. pectinata NPk 2 2
G. retiformis Pk 1 1
Leptoria L. irregularis n 7 1 1
L.phrygia (o 1 1
Merulina M. cylindrica ol F 1 1
Montipora M. cf. turgescens @®a3 F 1 1
M. confusa @®a3 F 1 1
M. danae L®a F 2 2
M. digitata rh @3 F 1 1
M. mollis mé ®aF 2 2
M. peltiformis n®ak 1 1
Paragoniastrea P. australensis oP st 1 1
Platygyra P. contorta Ao F 1 1
P. lamellina \] F 3 3
P. pini H F 2 1
Pocilloporidae PF T
Pocillopora P. cf. brevicornis D PF 4 4
P. cf. grandis eQ PF 3 3
P. damicornis D PF 2 2 22
P. cf. meandrina noPF 1 1
P. verrucosa PF 13 13
P.sp. 1 1
Poritidae <IN |
Porites P.cf. okinawensis H 3k 1 1
P.cf. stephensoni T % 93 F 1 1
P. cylindrica 5 15 15



20247 11b 20257 16
P. lichen w3k 1 1
P. lobata 3k 1 1
P. lutea £ 3t 1 1
107 27 69 216'\ 208\
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