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SUMMARY

I. Title

A Study on the Development of Marine Biological Resources in the South-West
Pacific, 2002

II. Objectives of the Study

The government of Korea is going to establish an oversea outpost to boost an
intensive development of oversea marine resources and to build a solid leadership
upon island countries in the Pacific. The most effective shortcut for advancing is to
build an outpost through developing local fisheries resources. Micronesia is located in
the center of Southwestern Pacific, and its 3 million ki wide EEZ and coastal coral
reef habitats are abundant of high-potential marine resources. However it has low
ability for self-development, and therefore it is suitable place to build an oversea
marine outpost.

The purpose of this research is to develop resources from Micronesian waters in
order to fulfill the increasing need for high-quality marine products in Korea,
substitute imports and to find a new international market. And also, it is conducted
to provide advanced marine technology services to Southwestern Pacific nations, to
maintain economic and diplomatic influence upon them. It is aimed eventually at
preparing foundation for Korea’'s leading position at marine environment in the new

Pacific era of 21st century.

. Contents and Extent of the Research

The research was planned for development of marine resources in Chuukish

waters, Federated States of Micronesia. And the scope of the study are as followed.
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A. Development of marine resources
Research area : Kuop Atoll and Southern part of Chuuk Atoll, FSM
- Distribution of edible and aquarium fish resources
- Spawning grounds for reef fish
- Distribution of benthic biological resources

- Distribution of marine seaweed

B. Seed production of blacklip pearl oyster (2)
- Sexual maturation of blacklip pearl oyster
- Seed production of blacklip pearl oyster in Chuuk, FSM
- Domestic seed production of blacklip pearl oyster

- Development of food organism

IV. Research Result
A. Marine biological resources study
1. Fish resources

Each of Six stations were designated in the southern part of Chuuk Atoll and
Kuop Atolls which is located 6km south from southern margin of Chuuk Atoll. Fifty
to 80 species of fish were observed in each station, and altogether 264 species was
recorded.

The study area can be divided into three types such as drop off habitat outside
of atoll, channel habitat and shallow habitat inside of atoll. The first was dominated
by groupers, Monotaxis spp. and trevally while the second and the third were
dominated by Carabx spp. and small reef fish, respectively. The third seemed to be
used for spawning and nursing grounds by reef fish. |

The most abundant species of fish were groupers such as FEphinepelus

polyphekadion, Cephalopholis miniata and C. argurus. A large spawning school of E.
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polyphekadion was observed around the South Pass of Chuuk Atoll. Giant grouper, E.
lanceolatus, is the most valuable species in Chuukish waters. It is as valuable as
USS$106/Kg and followed by Napoleon fish, Cheilinus undulatus and E. akkara. The
latter is called as book-ba-ri in Korea and as valuable as US$78.9/kg.

2. Megalozoobenthos

Among 79 species of megalozoobenthos, ceolenterates which comprised 40
species was the most dominant group and followed by echinoderm (16 species).
Annelida was the minority since it has been consisted of only two species. The
benthic community of Chuukish waters can be divided .into three groups, the inside of
Chuuk Atoll, outside of Chuuk Atoll and inside of Kuop Atoll. Nomwin Atoll- showed
somewhat different community structure to the other two atolls located near by. Coral
sand bottom was inhabited by fewer benthic organisms compare to rocky bottom and
the number of species of a given habitat was governed by the presence of

ceolenterates.

3. Seaweed resources

Fifty five species of seaweeds including eight species of green algae, 3 species
of brown algae and 4 species of red algae. The vertical limit of algal distribution was
about 25m in reef drops while less than 20m in gentle slopes or shallow areas.

The highest coverage was found between 10 to 15m, and cause of this
phenomenon seemed to be resuspension of calcarious sediment which resulted in
lower light intensity. The lowest coverage observed at 5m was thought to be caused
partly by biological interactions among members of the reef community and partly by
physical energy of waves.

Tropical species of Eucheuma contains a high concentration of carageenan. It is
also edible as Gracilaria. They can be cultured on eel glass beds as well as shallow

reef areas scattered outside small reef and island.



2. Seed production of blacklip pearl oyster
A. Gonadal development

Blacklip pearl oyster collected in Chuuk Atoll was a protandrous hermaphrodite.
They were all males when the shell height was less than 70cm, afterward female
percentage gradually increased along with increase of shell height.

The gonadal development was classified into growing stage, maturation stage,
spent stage and degeneration stage. No resting stage was observed. In growing stage,
gamete formation proceeds actively in follicles, however no mature gametes are
observed. Maturation stage is characterized by near ripe or ripe gametes in follicles.
Immature spermatocytes or spermatids of male restricted to the lining of the follicular
wall, while mature oocytes of female develop free from the follicular wall and move
into the center. In spawning stage, follicles are almost empty but residual mature
gametes remain. Gradual disappearance of the mature gametes and disintegration of
the tissue are observed in degeneration stage.

Gametogenesis was observed clearly throughout year round in all individuals, yet

clearly definable seasonal reproductive cycle was not observed.

B. Seed production

Among 15 trials of induced spawning of blacklip pearl oyster using air exposure
and low temperature stimuli, 7 successful collections of fertilized eggs were made.
The eggs entered 32 cell stage within 3 hours and became D shape larvae by 24
hours. Five days after fertilization, most of the larvae entered into early umbo stage
(125/m), and grown to 190im by 11 days. The first eyed larva appeared at day 18 and
its shell length was measured to 210im. Pediveligers were observed on day 19 and
they developed to spat on day 20.

There was no apparent difference on larvel growth between feeding and
nonfeeding groups when 5um filtered seawater. It meant picoplanktons and

nanoplanktons in filtered seawater were a good food sources for the larvae. Based on



this finding, a sea cage for blacklip pearl oyster larvae was developed. Among seven
hundreds of D shape larvae stocked in a lm° sea cage, five hundred of them
developed to pediveligers and moved into a 4m® aquarium tank.

Spat collectors made of vinyl shade (black), nylon net (white), union bag (red)
and abalone collecting plate (white) were used. There was no significant difference of
settling rate of spat among collector materials (6 ~ 8 inds./100cr) except vinyl shade
which received only 3 inds./100cw. On the other hand, a higher settling rate of 114.7
inds./100cri on tank bottom suggested that the installation of collectors was late. As a

result, 30 thousand of young shells were produced.

C. Food organisms

Water in the vicinities of Moen Island contained 0.47ug/ ¢ of chlorophyll-a. The
concentration was relatively higher than other areas. It told there was a higher
biomass of picoplankton and nanoplankton which were able to grow in oligotropic
environment. A blue-green algae Trichodemium sp. is important not only as a food
source of herbivorous zooplankton but also as the supplier of nitrogen to surrounding
waters.

Small size food organism, at least less than 5um should be exploited for the
better growth of blacklip pearl oyster larvae. Species that belong to Synechococcus
appeared to be adequate for this purpose. It is as small as 2um, able to grow in
relatively lower salinity and oligotropic condition and maintain a higher biomass year
round. Synechococcus has been successfully isolated from Chuuk Atoll and in the

course of continuous subculture,

V. Application of the study results
- Development of marine resources in South-West Pacific (edible fish, aguarium

fish, benthic biological resources, bioactive compounds)

- Provide basic technological basis for fisheries industries to advance to

- Xl -



Micronesia (black pearl culture, high—quality fish farming, aquarium fish)
Application of findings to utilize the new technology in domestic farming
industry
- To increase early survival rate of fish and to diversify farming species
using micro food organism
» To activate subtropical high-quality fish farming based on Cheju Island
- To settle utilization technology of power plant effluent and related
subtropical fish farming industry
Provide scientific data for decision maker of marine policy
Maintaining ‘economic and diplomatic influence by cooperating with neighboring
nations, to lead the Pacific era
For educational resource which advocated the next generation to develop marine
resources, as an advanced marine nation with high-tech marine science

Support development of oversea oceanic outpost in South-West Pacific
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Table 1. Position of stations for marine biological resources study in Chuukish

waters, FSM (2003. 2)

Station Fosition Remark
Latitude (N) Longitude (E) ‘
1 7° 137 307 151° 47" 35" | South Pass, Auarup Is.
2 7° 137 08”7 151° 437 10”7 South Pass, Islet Is.
3 7° 247 487 151° 58" 507 Northern part of Eli Kanibu Is.
4 7° 287 457 151° 59" 02" | Between North Pass & Eli Kanibu
5 7°177 107 151° 33" 24”7 Out & Southwest part of atoll
6 7° 157 36”7 151° 357 27" | Out & Southwest part of atoll
7 7°127 00”7 151° 59" 22° Laubergne Is., Kuop Atoll
8 7°00° 057 151° 557 48”7 Inside of left opening, Kuop Atoll
9 7007 107 151° 557 527 Qutside of left opening, Kuop Atoll
10 7° 027 56”7 151° 547 03” Mid-west of Kuop Atoll
11 7° 047 407 151° 55" 48" | West of Hacq Is., Kuop Atoll.
12 7°06° 307 151° 517 427 West of Givry Is. Kuop Atoll
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AR e AFABFRAN Amel ol2rnA Y ARE FUsA ALz FE

o FUEEAL

FRAFZA s TN 4¥e 20029 849 29 F FA M sl ZHE A}
&3t AdedAddTad dAsdn @xedA AFe mode A A4S Has
2 oETe] 58 HAst] FAAZ R V1AF Aistn YAt A ofoliubie] X
gt oz WA W T FERAE st B2 A dFPe FE
Fol FowH, AANE WAl Hated ofolxutxol AR FFTE LA F
o2 F 2w ARRE oF 2043te|glen, guk F oofo]aMka Wf 2EE 20 ~ 22T
Holirh TR E e 94 TN Y 2o

3. Hol B

Aot HolAE ALe At F XN ABEHAES 20m FH9 Kitahara
net®t Niskin MAFHoz AQAsted ZEvAZTe=AE  (picoplankton), DIAZSHIE
(nanoplankton) @ AWEHAE (netplankton) =AM 2 FE3o] Z+z} glutaraldehyde,

R F4zLdos Aol APA2 20

Lugol's solution 2
2 2EFIEL Coulter EPICS flowcytomerg AM&3ste] MAED EXO

5 2 BFT
d  (Synnechococcus,  Prochlorococcus, Picoeukaryotes) HAFE  AFsqo
Coccolithophores®] #2412 045um cellulose nitrate membraneC. 2 33 T A=
immersion oil2 FB3&A &S DIC 7|5 Fstdv|AstolA A ATk A3 H
25 (Autotrophic flagellates) Al&+ glutaraldehyde® HFE T 1%5A4 A3 F 08
pm black polycarbonate membrane filter] o #3te] primulin® & M3 & FB3Hn| A
stol A Al 3tk dURFF L ARZFFE Lugol’s solution ITAAZo|A A
A A 3 Sedgwick-Rafter Counting ChamberE A}-&38te] Bt u]AstoA] A EZ
e T8#% AFE I¥Y. FZ2FE Simonsen (1974) WE S ol &3t F71E¢& A
A F FFEEE UHEY F EFE sy

TFFY HFE F G A

T8 AgE Conwy wiAldl HFste A7 v
Z

i o
F A7 9d F9E 2Estd Ay Fete wgsA.
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A3 & A7H

FHoz =AZ AAHAT

(grouper) ¥

ohe) 7

o) 1=
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of

N
B

&
s

olm] ZAM7}F 4=38¥ North Pass ¥23)

p—
.

Fo}x South Pass F9

ﬂo
B

N

Ao ofF Aol

—5‘:}

of 43

5

=]

=
S

A1 (South Pass - Aualup Island)

Aualup Island®] #A]

ol A%

%&

South Pass

P ZAF &)

3|

sge mAbe Bobs

Aol A A AL Aualup Is.olA] FAZo 2 o 40m Hold FoZ £4 5 ~ TmolA

g

A

g wf

A

ol

15}

[e]

3t
ot

o] utglF (Serranidae)E 4w}

5 747 (school)&

5
T

A% 40cm &

o} 4701% 0] HAFUTY (E 2).

ar
=2

T
T

lo) =42 ey

o

Epinephelus sp.3}

Plectropomus sp.,
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2 5% A 1449 oF 28 44 (2003 2)
Table 2. Occurrence of fish at St. 1 in Chuuk, FSM (Feb. 2003)

No. Species Remarks
1 Aetobatis narinari O
2 Spratelloides delicatulus
3 Sargocentron diadema O
4 Pseudantias pascalus 0]
5 Aethaloperca rogaa
6 Anyperodon leucogrammicus
7 Epinephelus sp. E
8 Epinephelus merra E
9 Plectropomus sp. E
10 Paracirrhites arcatus O
11 Apogon sp. O
12 Caranx spp. E
13 Aprion virescens E, O
14 Macolor niger E
15 Lutjanus ethrenbergi
16 Caesio caerulaurea E
17 Monotaxis grandoculus E O
18 Lethrinus rubrioperculatus E
19 Parupeneus barberinus E, O

20 Chaetodon ephippium O
21 Chaetodon reticulatus O
22 Chaetodon ulietensis 0]
23 Hemitaurichthys polylepis O
24 Heniochus chrysostomus O
25 Centropyge bispinosus O
26 Pygoplites diacanthus @)
27 Chromis spp.

28 Chromis margaritifer O
29 Chromis viridis O
30 Dascyllus aruanus 0]
31 Neoglyphidodon melas O
32 Pomacentrus spp. O
33 Halichoeres spp.

34 Labroides dimidiatus O
35 Scarus bleekeri 0]
36 Scarus spp. E
37 Acanthurus leucocheilus 0]
38 Acanthurus lineatus E G
39 Acanthurus thompsoni O

_12_



¥ 2 A&
Table 2. Continued

No. Species Remarks
40 Ctenochaetus hawaiiensis O

41 Zanclus cornutus O

42 Siganus vulpinus O

43 | Siganus spp. " E
44 Balistapus undulatus E, O
45 Melichthys vidua O

E : Edible species, O : Ornamental species

1
o

£

13

ot g B U

T AFe2E 25 ~ 30cmTF AV EEF (Sarus spp), A7Bo|F (Caranx spp.),
25 ~ 35ecm H FIHANAF (Siganus spp)E #EFE 5 Jdgon £ 15mE2Y AS
Z FR7IA HE Aol F9ste 50ecm B39 H@wr} 8 (Aetobatis narinari) 309
2 FAE vnA FEI & TS B S AU (% 3).

F AT 2 9 &3

ot

vl2] 72 Epinephelus merra (3tR 1-1) 2

)

o

E 3 5Bx AA 104 FAW F2 4 B A £9 D% W9 (2003, 2)

Table 3. Commercial fishes observed at station 1 in Chuuk, FSM(2003. 2)

Species name | Korean name No. Ind. Size (TL, cm) Remarks

Serranidae vk 4 30 ~ 40 5 ~ 40m

Scarus spp. HE 5/ 25 ~ 30 25 ~ 30

Caranx spp. A 7Y o) 57 2 30 ~ 35

Siganus spp. = 7FA 2] 8 28 ~ 35

HE 55 (Scarus spp)E 6 ~ 8vkel4 ¥2 Ao $2& §dsn Jgen, o7
F7FAAF (Siganus spp.) 9t Bl E5EF (Saarus spp)7t 5% Jlrtole] 2L wE

of FAdsta AU AFTE B Eo] e =i (Pomacentridae), 33
H# 7 (Ctenochaetus spp.)7} %ol @& o] o] xHofi=

g taaAet ded dele) E o] wol North Pass Aol ulshe] Athalow =

(Pomacentrus spp.),
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< AAFE JEYY. &9, A 3 Ao 350 wxE did ZadE WA Fx
& THole AEFY €EQA Acanthurus lineatus® A. thompsoni, =@ 7]F (Labridae)
o] 23] Mol &5 & I AU

A A2 (South Pass - Islet Island)
HAA 25 =3x9 South Pass AZd Yx3t Islet Islando A ¢F 1lkm Eoizl Ed
Ax S 2% o HZE Akl o] ML =4 8 ~ ImEH MNExV B9 F

B2 2 2 otk AAe €9sy F4 23 ~ 25mel o]2¥ R vigo] BAHA
}

A , A
A7) (angel fish) 5°] oJ2d ®31 YAt F4 20m oty s x B I 45 ~
80cm & EYHAO 4 ~ 5vtgrt 9t ARG ABALIE o]Foj X nEgntdd e #
o] &of (Gorgasia spp.)E°] MATE o]Fof A At F4] 24 ~ 25moll HA 3 =

g4d A3 x HIdE 40cm A3 stxgate) &8t Plectorhinchus spp.7b 2 ~ 37t
27} #aEE Ao

ZA ARAA " AFe FEFAVoTzE F FER HQlo] oHE IFOE
skl EGAGARE o 609F0] FAHJY (£ 4). 55F (Lutianus spp)oll &3t
20 ~ 45cmy Lutjanus bohar, Lutjanus semicinctus 5-°] <@ wig] #aHlow, o
o] stguleE, S7HAAT 2 utelF, a22la AEF (Naso spp) 7F Bel Aasta 9l
ATt o, F #E ’8*01%‘—2 2 FAYY T2 vglRE B4 120 Added ole A
A 29 AAMBAo] A¥o dgo] ymiu 4] 20m o)AREHE &9 HAE o] FH

4
S

TAF o1F 20 ~ 30WiEle) WE olF 30 ~ 45cm F HEF (Naso spp), FHHE
=% (Sacarus spp.) 257F8], 30 ~ 40cm E%F (Lutanus spp.) 8vtdl, ZEF (
Monotaxis grandoculus) 30 ~ 40vtg] S o2 vjuwd EFHSA Jelge. 5ol AL
sEF ZAERIE v FRA Jdehd Roldh AEx7F wEe 8 ~ 20m FAAA

= 4% AUEF, AEF, AT Sl Fraduh (X 5
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£ 4 F3Fx 4H 2049 ofF =8 %4 (2003. 2)
Table 4. Occurrence of fish at St. 2 in Chuuk, FSM (Feb. 2003)

No. Species Remarks

1 Gorgasia sp.

2 Carcharhinus melanopterus E O

3 Synodus spp.

4 Myripristis sp. 0]

5 Aulostomus chinensis O

6 Aethaloperca rogaa

7 Cephalopholis urodeta E

8 Epinephelus merra E

9 Plecotropomus spp. E
10 Paracirrhites spp. 0]
11 Apogonidae spp. O
12 Echeneis naucrates

13 Elagatis bipinnulatus E
14 Aphareus furca E
15 Macolor macularis E
16 Lutjanus spp. E
17 Lutjanus bohar E
18 Lutjanus semicinctus

19 Caesio teres

20 Scolopis lineatus 0]
21 Monotaxis grandoculus E, O
22 Lethrinus spp. E
23 Parupeneus barberinus E, O
24 Chaetodon ephippium 0]
25 Chaetodon reticulatus 0O
26 Chaetodon trifasciatus O
27 Chaetodon ulietensis O
28 Hemitaurichthys polylepis 0]
29 Heniochus chrysostomus O
30 Centropyge bicolor O
31 Pygoplites diacanthus O
32 Amphiprion spp. O
33 Chromis alpha

34 Chromis amboinensis 0]
35 Chromis atripectoralis O
36 Dascyllus aruanus @)
37 Amblyglyphidodon curacao 0]
38 Chrysiptera oxycephala O
39 Neoglyphidodon melas 0)
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£ 4 A%

Table 4. A&

No. Species Remarks
40 Cheilinus digrammus O
41 Halichoeres spp.

42 | Thalassoma hardwickii 0]
43 Labroides dimidiatus 0]
44 Scarus spp. E
45 Scarus schlegeli E, O
46 Meiacanthus atrodorsalis 0]
47 Parioglossus formosus

48 Acanthurus spp. 0]
49 Acanthurus olivaceus E, O
50 Acanthurus thompsoni O
51 Naso viamingii O
52 Zanclus cornutus O
53 Siganus vulpinus E
54 | Siganus argenteus E, O
55 Balistapus undulatus E O
56 Melichthys vidua 0]

E : Edible species, O : Ornamental species

E 5 F8x A 20dA &€

A=
T8 T

A} o} A 29 AA W9 (2003, 2)

Table 5. Commercial fishes observed at station 2 in Chuuk, FSM(2003. 2)

Species name Korean name| No. Ind. | Size (TL, cm) Remarks
Serranidae spp. Hh2] 7 4 30cm A% |Cephalophlis spp.
Scarus spp. H 55/ 25 ~ 30 25
Naso viamirigii A+ 30 ~ 45 25
Monotaxis grandoculus 455 35 20 ~ 27
Aethaloperca rogaa ul2] F 1 35
A3 (Eli Kanibu Island & % 435 %)

44 32 Moen Island 5o L2 $x2 2829 4Z sfdo|ty. 4 Sm¥EFH
22m7b A& Bl A AL Seta A zrl 2 wdsle] A FEH T A s d
Xo] AR glo] AFVE goluutolE ofgle] S PéFS o]FAHTE AL & F
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Re™  reef shark (Carcharhinus spp)9+ 30 ~ 40cm
rubrioperculatus) 4~ wte}7t B2 E Y}

A 39 AS G2 AFel YAsta glon] 4 5 ~ 6mAtx Az Feo] @ wg
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=S HeA R 656F 0] FAHATG (% 6). o] %
o 7t A3 AEYEF (Apogonidae spp.),
Acanthurus spp.), Y| 32715F (Chaetodon spp.
of +-d3stE e oo

Ak} 3 o}F o 2= 40cmF Epinephelus polyphekadion (syn. E. microdon, 812 1-2)
¢ ", Epinephelus tawina % FAHE 40cmTF vEF & uhe) Bem =
Cephalopholis argus ¥ v}e], Cephalopholis spp. 3 wlel7} &9t (F 7). vhal &
A Epinephelus polyphekadions %A 743 o] 3= ulels o]F Zo shboly
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= o
(Labridae spp.), &%
A7) 5 ~ 15cm HY Y 23

ol

&

°]FE A5 ZIAAM 30 ~ 50cm AE "Wl To| A std gltirt Aol Has
HAZE 7R £o2 Zorl A Be Adg £ g8 HEss ol EHE And
A FES JEIN 0B, Epinephelus mtauwving= =2 o] o} kb Arae)

S dobten 948 AdE Fu A4S Fehe A5 JHRAD. gy v

=
olfES Ax Hod W U A¥E =7 AeE $U1EX 4% Aoz BL
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£ 6 8x AW 39049 oAF & FA (2003. 2)
Table 6. Occurrence of fish at St. 3 in Chuuk, FSM (Feb. 2003)

No. Species Remarks
1 Carcharhinus spp. E, O
2 Spratelloides delicatulus
3 Aulostomus chinensis 0]
4 Pseudanthias spp. 0]
5 Cephalopholis argus E
6 Cephalopholis spp. E
7 Epinephelus tauvina E
8 Epinephelus polyphekadion E
9 Pseudochromis spp.

10 Apogon gilberti 0]
11 Echeneis naucrates

12 Aphareus furca E
13 Lutjanus bohar E
14 Caesio lunaris

15 Monotaxis grandoculus E O
16 Lethrinus rubrioperculatus E
17 Parupeneus barberinus E O
18 Parupeneus spp. @)
19 Platax sp. O
20 Chaetodon auriga O
22 Chaetodon burgessi O
21 Chaetodon ephippium O
23 Chaetodon kleinii O
24 Chaetodon lunula O
25 Chaetodon melannotus 0]
26 Chaetodon reticulatus 0O
27 Chaetodon trifasciatus 0]
28 Chaetodon ulietensis O
29 Centropyge bicolor 0]
30 Centropyge colini 0]
31 Pygoplites diacanthus O
32 Chromis acares

33 Chromis analis 0]
34 Chromis xanthura 0]

35 Dascyllus aruanus 0]

36 Cheiloprion labiatus

37 Abudefduf spp.

38 Amblyglyphidodon curacao 0]

39 Chrysiptera spp. 0]
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#* 6. A%

Table 6. Continued

No. Species Remarks
40 Pomacentrus grammorhynchus
41 Bodianus spp.
42 Cheilinus celebecus E
43 Cheilinus digrammus O
44 Cheilinus orientalis 0]
45 Epibulus insidiator O
46 Cirrhilabrus cyanopleura 0]
47 Thalassoma hardwickii 0]
48 Labroides dimidiatus O
49 Hipposcarus longiceps E
50 Scarus spp. E
51 Scarus sordidus E
52 Unid. Tripterygiid
53 Plagiotremus laudandus
54 Gobiidae spp.
55 Acanthurus blochii E, O
56 Acanthurus olivaceus E O
57 Acanthurus thompsoni O
o8 Ctenochaetus hawaiiensis O
59 Ctenochaetus striatus E O
60 Zebrasoma flavescens O
61 Zanclus cornutus 0]
62 Siganus vulpinus 0]
63 Siganus argenteus E, O
64 Siganus puellus O
65 Balistapus undulatus E, O
E © Edible species, O : Ornamental species
4 F Aol =ARE o e B4 SYE 49e TEHQ
o 4 20m A v HHHEEF

oA 20 ~ 30cm

3bemd AETF YF QU Lethrinus rubrioperculatus?y 291

A #4 (North Pass - Eli Kanibu Lsland)

A 4+ 7 3904 North Pass 202 ok gkm®

oz Bt ZEAM 2 ~ 3m

TAH7A H]

...19..
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X7 53x A 3904 " F2 4 o2 A s A W (2003 2)
Table 7. Commercial fishes observed at station 3 in Chuuk, FSM(2003. 2)

Species name Korean name| No. Ind.| Size(TL, cm) Remarks
Epinephelus polyphekadion vk F 1 40cm AF
Epinephelus spp. “ 1 40 E. mtauvina (7)
Cephalophlis agurus “ 1 35
Cephalophlis spp. “ 2 30
Scarus spp. H &5 &/ 20 25
Lethrinus rubrioperculatus a5 1 40

ol A A AA 3% MBAAR AFUE A 2 edsd
F5o] & Rolith 53 £4 10 ~ 0m F30 2EH FFxE BF 4 BHS 7)
Foz @ W 70% oo Asx7t dolyrloEg 2

A&=of g

4 5mPE 20 ~ 2mAXE vEA d9e AAE $AQ 2% 2 vl By

g ol o)X 9A] ™ 3% uIAE 28 AUEF oY HEF, s}
ol MAsta Aoy gE oFE= A Fo gx ‘?%Sil‘:} F4l 20m HFZoA o
TEAHEE S0cmAF2 28 Aol (Carcharhinus spp.)%t ) (Scarus spp.)d RE+=
o]

§ Furstdon, 45cm H wldAE & viglE 2 5 9,1915}.
A 4oM9] TEE ofFE 38F AR AAM 38T oF
(£ 8). & 427t 99 ZdAMe 28 AHER, AEF, FAAF Sl A
T AA Z7l Qlo] Azt F wedE xR gasteE %S ey
vle] 2 o]F O 2= 35cme Cephalopholis spp. 3¢ »he]7F ARG om 1 9] Ak ofF
ojgt &  UE FL2EAE 15 ~ 25ecm F B EEFH (Sacarus spp.) 2 vhElrt EAHIA

;§X45 (Polle Island ¥%, %9 YAE 9=)

A 5% Polle Island®] GZ o2 & x99 JME Qo] WI Xoju} o] HHL2 A
sgm Ay Fejo) APog Nsie) wae ok FASA ZaAAu A e
B2y 279 @7 B oY oFo) Adsu YA



E 8 F%x AH 4949 olf Fd ¥4 (2003. 2)

Table 8. Occurrence of fish at St. 4 in Chuuk, FSM (Feb. 2003)

No. Species Remarks

1 Carcharhinus amblyrhynchos

2 Mpyripristis sp. O

3 Aulostomus chinensis O

4 | Pseudanthias spp. )

5 Archamia spp.

6 Lutjanus bohar E

7 Caesio lunaris

8 Monotaxis grandoculus E, O

9 | Parupeneus spp. O
10 Chaetodon auriga 0]
11 Chaetodon ephippium O
12 Chaetodon melannotus O
13 Chaetodon reticulatus 0
14 Chaetodon trifasciatus O
15 Centropyge bicolor 0]
16 Pygoplites diacanthus 0]
17 Chromis amboinensis 0]
18 Chromis analis 0
19 Chromis atripectoralis 0]
20 Chromis viridis O
22 Dascyllus aruanus O
21 Abudefduf spp.

23 Amblyglyphidodon curacao 0]
24 Chrysiptera oxycephala O
25 Cheilinus celebecus E
26 Chetlinus digrammus 0]
27 Cheilinus fasciatus 0]
28 Gomphosus varius 0]
29 Thalassoma hardwickii O
30 Labroides dimidiatus 0]
31 Scarus spp. E
32 Acanthurus pyroferus E O
33 Ctenochaetus hawaiiensis O
34 Ctenochaetus striatus E O
35 Zanclus cornutus O
36 Siganus vulpinus O
37 Siganus argenteus E, O
38 Siganus puellus @]
39 Balistapus undulatus E, O

E : Edible species, O : Ornamental species
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E9 F8x AAH 44 A" Fo £ ol F9 AA 9 A H9 (2003 2)
Table 9. Commercial fishes observed at station 4 in Chuuk, FSM(2003. 2)

Species name Korean name | No. of Ind. | Size(TL, cm) Remarks
Cephalopholis spp. vl-2] & 1 35
Scarus spp. H 557/ 12 15 ~ 25

(Chaetodon spp.), A2 F78te8]F (Pseudodanthias spp.) 5&
] 15mAEE A Fxo2 ZojAy Ixgitsrt =R E=FE A
2l Plectropomus  oligacanthus, Ephinephelus polyphekadion,
Cephalopholis spp. &°| wHlvd #g] &z ey, F4 25 ~ 30m ZFoll= 20, 307t
A WE Ao ojFsta AT FPAR Holrte o] FEo] oY F A oF

A A AeR AztE, o] sHo] v Fo AdAgolgts 9
TAZ AAHJG, doz o] FH YA =3 o

e =] =3
= AXsAY, ASRETE BF G F JeA dFel fFE AL AL o] Fo Aok

2l a}
Aot

I 9] 4 18m F29 ZHAE FA (Gymnothorax javanicus) 3 vHEl7F A od,
Bl FHo] & AFES ®ol FAY F Aok WG Im FAFY reef shark (

Carcharhinus albimarginatus, Carcharhinus spp.), 30 ~ 40cm ¢ %%% (Macolor
niger, 1 1-3), #H73olH <2 blue fin travelly (Caranx melampygus), Caranx spp. £
% 40cm AF9) AFEF (Naso spp.) 5ol Zo] #ZHAT. 53] aflo] @I o] ¢ =
W2 Fxol obZo] FHd vy AYEF, 29 AEF T T AASF Ax

, g%.ﬁ;‘qay A78ol5F, vtel i Tol B3 A77F & AES Yl AT

A bl #FE FA JF o= vtdF F 2839 Cephalophlis urodeta’} 10
o utg], H& Ao o]Fd= 35 ~ 40cm F Epinephelus polyphekadion©) 28vt#], =
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# 10. 3% 4 50A9 o F =3 %A (2003, 2)
Table 10. Occurrence of fish at St. 5 in Chuuk, FSM (Feb. 2003)

No. Species Remarks
1 Carcharhinus albimarginatus E
2 Carcharhinus melanopterus E O
3 Carcharhinus spp. E
4 Spratelloides delicatulus O
5 Myripristis adusta 0]
6 Myripristis sp. 0]
7 Sargocentron sp. O
8 Aulostomus chinensis 0]
9 Luzonichthys waitei 0]
10 Pseudoantias squamipinnis 0]

11 Cephalopholis urodeta E
12 Epinephelus polyphekadion E
13 Plectropomus oligacanthus

14 | Malacanthus latovittatus E, O
15 Echeneis naucrates

16 Caranx melampygus E
17 Caranx sexfasciatus E
18 Elagatis bipinnulatus E
19 Aphareus furca E

20 Aprion virescens E O

22 Macolor macularis E
21 Macolor niger E
23 Lutjanus semicinctus

24 Caesio [unaris

25 Caesio teres

26 Lethrinus rubrioperculatus E
27 Platax sp. O
28 Chaetodon ephippium 0
29 Chaetodon reticulatus 0O
30 Chaetodon spp.1 O
31 Chaetodon spp.2 0]
32 Forcipiger flavissimus O
33 Hemitaurichthys polylepis 0]
34 Pygoplites diacanthus 0]
35 Chromis analis O
36 Chromis spp.

37 Chromis margaritifer 0]
38 Chrysiptera spp. O

39 Pomacentrus grammorhynchus
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Table 10. Continued

No. Species Remarks

40 Cheilinus undulatus

41 Cirrhilabrus cyanopleura
42 Thalassoma hardwickii
43 Thalassoma quinquevittatum
44 Labroides dimidiatus

45 Scarus spp.

46 Sphyraena spp.

47 Aspidontus taeniatus

48 Meiacanthus atrodorsalis
49 Ptereleotris evides

50 Acanthurus spp.1l

51 Acanthurus spp.2

52 Acanthurus spp.3

53 Acanthurus nigricans

54 Acanthurus thompsoni
55 Ctenochaetus striatus
56 Zebrasoma veliferum

57 Naso brevirostris

58 Naso lituratus

59 Naso viamingii

60 Zanclus cornutus

61 Gymnosarda unicolor

62 Balistapus undulatus

oIS
MOO0O0 _ 0 _0000000HHO00000

=
o

E : Edible species, O : Omamental species

&S 3= 20 ~ 40cm F Plectropomus oligacanthus7t 7Tvd] 2 ¥l ® @
Z2EA. sl HE zheo] WAAolFE Hol EHIAwd oAd HAFIA Caranx
melamphygus 9% £ 780|2 HolE Caranx sp.7t 2zt 2utgl7t #&FHAL, 157
80cm¥ Gymnosarda unicolor 3 vwt&]7} #2E ek 2 9 B2 /A e obA T 7
FHE=E5Fd 22 AEF7 F¥A 5 ~ 20m €A FFe F4 20 ~ 30m7HA

Fsta AN (& 11).
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F 11 5382 FH bollA &9d Fa $4 ol F9 A o AR W) (2003, 2)
Table 11. Commercial fishes observed at station 5 in Chuuk, FSM(2003. 2)

Species name Korean name| No. Ind.| Size(TL, cm) Remarks

Cephalophlis urodeta vl F 10 15 ~ 20

Epinephelus polyphekadion “ 28 20 ~ 40 spawning (?)

Plectropomus oligacanthus “ 7 20 ~ 40

Caranx melamphygus A7yl 2 30 ~ 35

Caranx spp. “ 2 25 ~ 30

Elagatis bipinnulatus “ 2 40 ~ 45

Lutjanus semicinctus TEW 2 25 ~ 3H

Lethrinus rubrioperculatus aEF 1 45

Cheilinus undulatus Y7 1 60

Scarus spp. HsE2& 40 25 ~ 35

Naso brevirostris HAEF 15 30 ~ 45

Naso lituratus ¢ 15 25 ~ 3H

Naso viamingii “ 10 30 ~ 40
7t AME ol F3 dE Rolth Azxe £ g 100 ~ 200m IR GEo2 FA
¢ Aeld HzxE AN g 2 e AEx Begs Aud 2wz £4 S
mel o2& Aol FAH Qi

43 59k vzt E Ay At of] A

30 ~ 35cmu FHEFHEEF} 40c
AT} (F 12).
Y AL AdEEx BeE B2 $£4L 6 ~ 8mE AR 10cm AF H@sE A
dE55, AF Folsel BAHJen FPueEFEE x4 glEded 3Bem AT
e A

Scarus microrhinos 13v}2]7

fot

-

it
119
h=7

o

-
=2 | = 1

F7 < Myripristis adusta’t A28t o A4 50049 v@xz =4 10 ~

1}

Bl 9@ A F4utalF (Pseudodanthias

=
Aoz & $4 34 ~ dm7kAe vlad g7t 2wl Fe 4% Plectropomus

T
oligacanthus7t A2 &t dA o™ 28 HEF Acanthurus thompsoni7t ®2 =)o) A
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Table 12. Occurrence of fish at St. 6 in Chuuk, FSM (Feb. 2003)

No. Species Remarks
1 Carcharhinus albimarginatus E
2 Carcharhinus melanopterus E O
3 Gymnothorax javanicus
4 Myripristis adusta 0]
5 Pseudanthias spp. 1 O
6 Pseudanthias spp. 2 O
7 Cephalopholis urodeta E
8 Plectropomus oligacanthus
9 Echeneis naucrates
10 Caranx melampygus E
11 Caranx sexfasciatus E
12 Aphareus furca E

13 Macolor macularis E

14 Macolor niger E
15 Lutjanus bohar E
16 Lutjanus semicinctus
17 Caesio teres
18 Pterocaesio spp.

19 Lethrinus rubrioperculatus E

20 Chaetodon ephippium 0]

22 Chaetodon spp. 1 0]

21 Pygoplites diacanthus 0]

23 Chromis analis 0]

24 Chromis spp. 1

25 Chromis spp. 2

26 Chromis margaritifer O

27 Chrysiptera spp. 0]

28 Cheilinus fasciatus 0]

29 Cheilinus undulatus 0]

30 Thalassoma hardwickii 0]

31 Thalassoma quinquevittatum 0]

32 Labroides dimidiatus 0]

33 Scarus spp. E

34 Scarus microhinos

35 Acanthurus nigricans O

36 Ctenochaetus strigosus 0]

37 Acanthurus thompsoni 6]

38 Ctenochaetus striatus E O

39 Acanthuridae spp.
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Table 12. Continued

No. Species Remarks
40 Naso hexacanthus E O
4] Naso viamingii 0]

42 Zanclus cornutus 0]
43 | Balistapus undulatus E, O

E © Edible species, O : Ornamental species

AT 2 9 30 ~ 40cm F9 Aol FHQ Caranx melampygus, EE8°2 Macolor
niger ° M. maculalis °] A48t Uch &H AW W AA Bo] A= HE

% Naso hexacanthus 300 ~ 4007te]7b w2 x)o] A¥e B2 $A3t7 o

2 FE 25 ~ 45cm™ Plectropomus oligacanthus? o
T AAolRE ®Wol RAEd o blue fin trevally =
BolE Caranx melamphygus®t ZA780l2 RBol: Caranx sp. 7} 42 2vte] BEEHY
o9 Be AASFE YA Scarus sppst YAT T P Naso B7F =4 20 ~
0mZ7HA] Heel A ok 5 ~ 20m "ol FEo A Fstn U Bxel A o =
Al A #dsta) Ratdd Ao BevlH & 7% 2 ©)% <) Napholeon fish (Cheilinus
undulatus) S0cme 3 vhj7h FAHJG (F 13). BA 69 4, 559 30 ~ 45cm 2
e AEF7F M5k Aded o] F W% Naso hexacanthus®] AT (school)
E7F 7 Ao o]F e deEiE g dosde] =

A FX 1Y, A8 2 Y 2A7) 9

P

O

A4 7 (Kuop Atoll W¢] Laubergne Is.)
AR TE FER2 g2 dEde 3B F2o) 9x% Laubergne Island 9 &)< o

225 AAD AZ me) nigo] WA w2d shew Fdad <20 1 ~ 4m
AR 2% I e WA oo, A FAL 3 ~ 2m W olY

A A L oF 200m’E gk 50edEo] BAEUG (F 14). 4 1 22me] A9
Eeutsad s solgoisol Bo A4AE A AL A Tl THIELS BT Qs



#H 13 532 A3 694 AP Fo FA oJFY AR F9 A HY (2003, 2)
Table 13. Commercial fishes observed at station 6 in Chuuk, FSM(2003. 2)

Species name Korean name|No. of Ind. | Size (TL, cm)| Remarks
Plectropomus oligacanthus ulg] & 4 25 ~ 45
Caranx melamphygus 78 o) F 2 33 ~ 38
Caranx spp. “ 2 25 ~ 30
Macolor niger TEF 3 30 ~ 35
M. maculalis “ 2 28 ~ 33
Lutjanus semicinctus “ 1 30
Lethrinus rubrioperculatus dE5F 1 40
Cheilinus undulatus =W F 1 50
Scarus spp. EIRSEER 10 25 ~ 30
Scarus microrhinos “ 13 30 ~-35
Naso spp. HEF 8 40 ~ 45
Naso hexacanthus “ 350 35 ~ 40
Naso viamingii “ 8 30 ~ 40

g Abgro] Hstd 2y £o02 B &7
A 70X S e

o]
b2 AB Y Faely

& (Holocentridae)F7F ol MEx o »2waAE AAN7/F 2L 2 59 x4
AEF7E 2ol Aa AN 2AF AH 2 £ 10m Wl wEd Zentg sped AbA
Hol e =99 vk FYole 27 10em A% 28 HEF ANAIE AAEE
59 77t WA AR FHAAZE Aol A vEFE T 4AF oFTEL B 5
ARG AT TSl =R S F e Yo wagoz oFod Ao =8
Lethrinus rubrioperculatus, 5591 Ptereleotris evides®] A 2o] &<¢lxgion o] &
T2 T A4S d dsAbet AR ¥re A AL 2k QlE Aol EAolt. A A
o2 By Ay 794 dFdelE B F glen 22 oFoe gxgx It Fe
&S HEHST &, 89 3E0] A9 ¢glu As Tl F BEHR E3 B AP
oA"Y I FolFo}, HFF (Mullidae)H 8 R whe Zolals 259 A3
2 A9 & g
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14 F538F 4R 704 oAF 28 A (2003. 2)
Table 14. Occurrence of fish at St. 7 in Kuop Atoll, FSM (Feb. 2003)

No. Species Remarks
1 Triaenodon obesus 0]
2 Carcharhinus spp. E
3 Gorgasia sp. E
4 Myripristis sp. 0]
5 Aulostomus chinensis O
6 Cephalopholis urodeta E

7 Cephalopholis leopardus E
8 Plectropomus oligacanthus
9 Paracirrhites sp. O

10 Apogon spp. 1 O
11 Apogon spp. 2 O

12 Apogon cyanosoma
13 Aprion virescens E, O

14 | Lutjanus monostigmus E
15 Caesionidae spp.

16 Pterocaesio lativittata

17 Plectorhinchus sp. E
18 Lethrinus rubrioperculatus E
19 Mullidae spp.

20 Chaetodon barronessa 0]
21 Chaetodon trifascialis 0]
22 Chaetodon trifasciatus O
23 Chaetodon ulietensis 0]
24 Centropyge bicolor 0]
25 Amphiprion chrysopterus O
26 Chromis atripectoralis O
27 Chromis spp.

28 Chromis margaritifer O
29 Dascyllus reticulatus O
30 Pomacentrus coelestis 0]
31 Bodianus diana 0]
32 Cheilinus fasciatus

33 Cheilinus spp.

34 Epibulus insidiator 0]

35 Labridae spp. 1
36 Labridae spp. 2
37 Anampses twisti
38 Gomphosus varius O
39 Halichoeres hortulanus
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Table 14. Continued

No. Species Remarks
40 Halichoeres chrysus O
41 Thalassoma purpureum O
42 Labroides dimidiatus 0]
43 Scarus spp. E
44 Scarus sordidus E
45 Plagiotremus tapienosoma

46 Ptereleotris evides O
47 Parioglossus heteroptera

48 Gobiidae spp.

49 Acanthurus spp. 0]
50 | Acanthurus nigricans O
51 Ctenochaetus olivaceus O
52 Ctenochaetus striatus E O
53 Zebrasoma flavescens @]
54 Naso annulatus 0]
55 Zanclus cornutus O
56 Siganus argenteus E, O
57 Balistapus undulatus E, O
58 Balistoides viridescens E
59 Odonus niger 0]
60 Paraluteres prionurus

E : Edible species, O : Ornamental species

AR TN BED AFHA BZY FA ojF L Role YEFS B©R AR HiE
2 F2E 30cmy  Cephalopholis leopardus (38 1-4)7} 19kgl, 20 ~ 25cm+

Cephalopholis urodeta’t 8wt2], 40cmi Plectropomus oligacanthus 1948] 2 35cma
Aprion virescens7t % vl ##EE L ol

A3 8 (Kuop Atoll2] $AME B2 k& dgh

AH 8 FIFTx FAE S29 Aoz Hxo HREAE F4 2 ~ 4m ¢

u:

3
L EA HEd A5 x2 FaFo e Zolddd. g 2RE golor Hxe g%
H3 o E Yt AZHE T2 L A Jdo] 2R/ £2FS T2 Holdle
o FAlol & Auo 23 "olA AAlHoME vz #3 2HIF FEE wi &
23 QE Xolgith B Ao zAE AL oF 150m’2 6091F] o] F7F BEEHA
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Monotaxis grandoculus, #1%% (Naso spp.), £WE (Heniochus chrysostomus), QA=
T (Holocentridae), Z+8] % (Pomacentridae) 5< w28 thst o} Fo] Mastn 94
=H 2& Folg AHRE A 79 vlate] vlmH Bygol = A¢L YehATH
Aol U gle 23 AL Lo o2 AP Folsts An AL v F dAE

T 5ol AYstn dRed 4 8m FEoA Giant grouper (E. caeruleopunctatus)@.

= A AA e
15, ARER, E4F, BEF B0l A4stn ddoed 70cm & Ao 3 ugE A
dne BHol & olFEe BIAA YT
=z

A 8l #BEAE oF F A ol ulaElR9  Cephalopholis  urodeta®
Epinephelus merra 2+ 2+ 2utg}¥, 50cmolA4 o2 #A == E cgeruleopunctatus 3+ v}
#H7b F&el dler 1 9] 25 ~ 35cm F FFuEEFIF 1004 nha), 2@ 3 2o

= T2 ofUAT 2AVGA] stEr Bz FZAA MED JYAE DBl F
?l 30 ~ 50cm & Blue fin trebally (Caranx melamphygus) 3vte)9} ©r& 7o) &7}
HZEHAT (F 16).

F\F
X,
m

A 9 (Kuop Atolld] HA4Z 22 9=)
BH 9t FEF2Y FMZE T2 9= oF 200m MY AF 2T o]TolF ARH

A AEAFEE AR Fojt

[e =1

AYe] FolMRE oF 5mtAE dde Y ER g E AYuEEE HER
sl AMAet Anem, Fx oZo AwoA wo] BERHE= welE  (Pseudanthias
spp.) ¢ #5517 (Caesionidae spp)E°] W& Ao MAsi x|t 28 o]FL o9
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E 15 FEx AA BANA oAF F8 ¢ (2003. 2)
Table 15. Occurrence of fish at St. 8 in Kuop Atoll, FSM (Feb. 2003)

No. Species Remarks
1 Triaenodon obesus 0
2 Myripristis adusta 0]
3 Myripristis spp. O
4 Mpyripristis vittata
5 Neoniphon sp.

6 Pseudanthias spp. 0]
7 Aethaloperca rogaa

8 Cephalopholis argus E
9 Cephalopholis urodeta E
10 Epinephelus merra E
11 Ebpinephelus caeruleopunctatus E
12 Apogon spp. 0]
13 Malacanthus brevirostris E O
14 Caranx lugubris E
15 Caranx melampygus E
16 Monotaxis grandoculus E, O
17 Parupeneus spp. 0]
18 Chaetodon ephippium 0
19 Chaetodon trifascialis 0]
20 Heniochus chrysostomus 6]
22 Heniochus singularis (0]
21 Apolemichthys trimaculatus O
23 Centropyge bicolor O
24 Pygoplites diacanthus 0
25 Chromis spp. 1

26 Chromis spp. 2

27 Chromis spp. 3

28 Chromis spp. 4

29 Dascyllus reticulatus O
30 Amblyglyphidodon aureus O
31 Chrysiptera spp. O
32 Cheilinus fasciatus O
33 Epibulus insidiator 0]
34 Coris aygula 0]
35 Coris gaimard 0]
36 Halichoeres chrysus 0
37 Hemigymnus fasciatus 0]
38 Thalassoma amblycephalum

39 Thalassoma spp.
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Table 15. Continued

No. Species Remarks
40 Labroides dimidiatus O
4] Scarus spp. E
42 Scarus oviceps E, O
43 Scarus schlegeli E O
44 Scarus sordidus E
45 Trichonotus sp.

46 Plagiotremus rhynorhynchus

47 Ptereleotris evides O
48 Ptereleotris hanae O
49 Ctenogobiops spp.

50 Acanthurus lineatus E, O
51 Acanthurus nigricans O
52 Acanthurus nigricauda E, O
53 Ctenochaetus striatus E O
54 Naso spp. O
55 Zanclus cornutus 0]
56 Siganus vulpinus O
57 Siganus argenteus E O
58 Balistapus undulatus E O
59 Balistoides conspicillum O
60 Melichthys vidua 0]
61 Rhinecanthus verrucosa O

E : Edible species, O : Ornamental species

E 16 FHEE AA A #E F2 FA AFY NA o A HY (2003, 2)
Table 16. Commercial fishes observed at station 8 in Kuop Atoll, FSM(2003. 2)

Species name Korean name! No. of Ind.| Size (TL, cm) Remarks

Cephalopholis argus ulg] - 1 35

Cephalopholis urodeta * 25

Epinephelus merra “ 2 20 Coral reef cliff
E. caeruleopunctatus “ 1 50 Inside of tunnel
Caranx melamphygus 78 o] 7+ 3 30-50 Coral reef cliff
Scarus spp. v 555 10 25-30

Naso spp. HE5F 8 40-45
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Fig. 2. Scheme of fish distribution at Station 8, Kuop Atoll, FSM (2003. 2).

Numbers are same as Table 15.
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Table 17. Occurrence of fish at St. 9 in Kuop Atoll, FSM (Feb. 2003)

No. Species Remarks
1 Triaenodon obesus O
2 Carcharhinus melanopterus E, O
3 Myripristis adusta O
4 Myripristis spp. 0]
5 Sargocentron spp. @)
6 Pseudanthias spp. 1 O
7 Pseudanthias spp. 2 O
8 Pseudanthias dispar 0]
9 Plectropomus oligacanthus
10 Paracirrhites arcatus O
11 Decapterus maruadsi E

12 | Lutjanus bohar E
13 Caesio caerulaurea E
14 Caesio teres

15 | Pterocaesio spp. E
16 Parupeneus spp. 0]
17 Chaetodon lunula O
18 Forcipiger flavissimus O
19 Pygoplites diacanthus O
20 Pomacanthus imperator O
22 Chromis spp.

21 Chromis agilis O
23 Chromis margaritifer 0]
24 Chrysiptera spp. O
25 Pomacentrus coelestis O
26 | Cheilinus undulatus O
27 | Epibulus insidiator 0O
28 Thalassoma amblycephalum

29 Labroides dimidiatus 0]
30 | Scarus spp. 1 E
31 Scarus spp. 2 E
32 | Scarus spp. 3 E
33 Acanthurus bariene E, O
34 Acanthurus blochii E, O
35 Acanthurus guttatus E, O
36 |Acanthurus olivaceus E O
37 |Acanthurus thompsoni O
38 |Ctenochaetus striatus E O
39 |Naso annulatus 0.
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Table 17. Continued

No. Species Remarks
40 |Naso hexacanthus E O
41 |Naso viamingii 0]

42 |Zanclus cornutus O
43  |Siganus argenteus E, O
44  |Gymnosarda unicolor E
45 |Balistapus undulatus E O
46 |Melichthys vidua O
47 |Arothron nigropunctatus

E : Edible species, O : Ornamental species

ZA} %A 30cm F 428 HAEFUH
= N
=)

Aoln 27 "W F3L FI
Eo) 4% AL 5

Aol fAdsts #ES Bel

32,
38
lo
wWoB

IR

ol 3 K
s
o)
L

= A4 to2 =
g9 &, ol X H%%%% A&R %‘réﬂ vl A BRI A obF AE Ao AdE
Fu B £ Aok N hexacanthus® ¥ 5 % vlgrh @& Ao gy FeE ARAA
T N. annulatus (312 1-5)% &5 & AR A& Ao Fx wre] Ay RN A&t
= RAer 258 Uy

FA 25 ~ 40m FEele 2R ¥ olFEH Aolse] WEL UL 27 oF
FE F43% F5r F4S EYd FAFoRE O5 f98heE 35 ~ 45cm # v
215 (Plectropomus oligacanthus)?} 6942, 65cme WUE#H &I A], 25 ~ 30cm & %%
HEEF71 209 ntE) 9} 60 ~ 70cmT L5 F (Gymnosarda unicolor)7t & whel7t #
FH Ao (F 18), 34vtalfFe &x9 o8 Add] o] Mysts o2 YEKT

AA 10 (Kuop Atolle] &5 A& 49

47 108 F8BE F5 A% Ado F4 8 ~ Im FIe|H FPAEL AR
rom @& mwa wgd A7o] o 7 ~ 8mol @ ol ABTAG 1 Fojol Fe

B Eo] AStT o, AP A nhe bed XY F AEE RIele G

oJFEo] 2a gtk A77 15 - 25cm WY ZEF Gnathodentex aurolineatust
AEF So vy we 7 2o oz, 2 wigo] WA LEd Ftole 20 ~

30cm ¥ 4% (Parupeneus spp)$ A2lE 79 Dascyllus arunanus?t %ol #2HE 3]
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T 18 FE5E8x AA 9olA A" Fo Fak ofF9 AA 2 HF H (2003, 2)
Table 18. Commercial fishes observed at station 9 in Kuop Atoll, FSM(2003. 2)

Species name No. of Ind. | Size (TL, cm) Remarks

Plectropomus oligacanthus 6 35 ~45

Naso annulatus 10 40 ~ 45 Male and female paired
Naso spp | 50 20 ~ 30

Naso spp 11 10 25 ~ 40 Male and female paired
Cheilinus undulatus 1 65

Scarus spp. ‘ 20 25 ~ 30

Gymnosarda unicolor 20 25 ~ 30

ko)
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2
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ol
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AolFow By & vgdHF F 20 ~ 3Bem F Cephalopholis argus 27He], 25cm
q38-2Ql Cephalopholis leopardus 3+ vtel, 15 ~ 20cm & Cephalopholis urodeta 7vt&] ¢}
Ag = JFoAM BAS 40 ~ 45cm & Epinephelus polyphekadion ¥ v 9t (&
20). AAACRE ol AR E AG 9o ¢ XL nig FRE AYsiie Asx F
g9 AFFo=z oI 3l = stdem = 4T &ERlE  Epineperus
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at7ldl = FAEE 3o

_37_



F 19 F58x2 A 1094 oF 23 G4 (2003, 2)
Table 19. Occurrence of fish at St. 10 in Kuop Atoll, FSM (Feb. 2003)

No. Species Remarks
1 |Carcharhinus sp. E
2 |Myripristis adusta 0]
3  |Myripristis spp. 0]
4 |\Sargocentron spp. O
5 |Cephalopholis argus E
6 |Cephalopholis leopardus
7 |Cephalopholis urodeta E
8 |Epinephelus polyphekadion E
9 |Apogon spp.l 6]
10  |Apogon spp.2 O
11 [Apogon spp.3 O
12 |Apogon spp.4 0]
13 |Malacanthus brevirostris E O
14 |Malacanthus latovittatus E O
15 |Caranx sp. E
16  |Lutjanus fulvus E, O
17  |Monotaxis grandoculus E O
18 |Gnathodentex aurolineatus E
19 |Lethrinus rubrioperculatus E

20 |Mulloides flavolineatus E

21 |Parupeneus spp. 1 0]

22 |Parupeneus spp. 2 0]
23  |Chaetodon auriga @)
24  |Chaetodon ulietensis 0]
25 |Heniochus chrysostomus O
26 |Centropyge vrolikii 0]
27 |Chromis spp. 1

28 |Chromis spp. 2

29 |Chromis margaritifer 0]
30 |Dascyllus arunanus 0]

31  |Dascyllus melanurus O

32 |Amblyglyphidodon curacao 0]

33 |Chrysiptera spp. 1 0]

34 |Chrysiptera spp. 2 0]

35 |Pomacentrus coelestis O

36  |Pomacentrus grammorhynchus

37  |Pomacentrus vaiuli 0]

38 [Cheilinus celebecus E

39  |Cheilinus digrammus O

_38_



X 19 A%

Table 19. Continued
No. Species Remarks
40  |Cheilinus fasciatus 0]
41  |Cheilinus orientalis O
42 |Cheilinus unifasciatus 0]
43  |Halichoeres chrysus 0]
44 |Thalassoma amblycephalum
45  |Labroides dimidiatus 0]
46  |Scaridae spp.
47  |Scarus schlegeli E O
48  |Scarus sordidus E
49  |Parapercis spp.
50 |Ptereleotris evides O
51 |Ptereleotris hanae 0]
52 |Ptereleotris heteroptera
53 |Acanthurus blochii E, O
54 |Acanthurus nigricans O
55 |Acanthurus pyroferus E, O
56 |Ctenochaetus striatus E, O
57 |Siganus argenteus E O
58  |Balistapus undulatus E, O
o9  |Melichthys vidua O
60 |Odonus niger 0]
61 |Sufflamen bursa 6]

E : Edible species, O : Ornamental species

# 20 F5Ex A 10004 A" F2 54 oj2o A ok AR W (2003, 2)
Table 20. Commercial fishes observed at station 10 in Kuop Atoll, FSM(2003. 2)

Species name Korean name| No. of Ind.| Size (TL, cm) Remarks
Cephalopholis argus vl F 2 20-35
Cephalopholis leopardus “ 1 25
Cephalopholis urodeta “ 7 15-20
Epinephelus polyphekadion “ 2 40, 45
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Fig. 3. Scheme of fish distribution at Station 10, Kuop Atoll, FSM (2003. 2)
Numbers are same as Table 19.
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A7 11 (Kuop Atoll Hacq Is. ¢+
A 11 F3dx Ry =22

AAR mF) vhete] wgw Eoltk
J

o
7HA Rajube o] 22 npgrt 2date e vy FHdE 3 e e o
FEol B4 AA=d Jhed BiA RS A5 x a%odE 30 ~ 40cm 379 FE7HA
ol ¢} v}2]F (Ephalopholis urodeta)7} " &1 YUt} 1 & HAEH =
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Table 21. Occurrence of fish at St. 11 in Kuop Atoll, FSM (Feb. 2003)

No. Species Remarks
1 Myripristis spp. 1 0]
2 Myripristis spp. 2 O
3 Myripristis spp. 3 O
4 Neoniphon spp.

5 Sargocentron caudimaculatum

6 Cephalopholis argus E O
7 Cephalopholis sonnerati E
8 Cephalopholis urodeta E
9 Apogon spp. 1 O
10 Apogon spp. 2 O
11 Apogon spp. 3 0]
12 Apogon cyanosoma

13 Apogon gilberti

14 Cheilodipterus spp. 1

15 Cheilodipterus spp. 2

16 Echeneis naucrates

17 Carangoides orthogrammus E
18 Aprion virescens E O
19 Macolor macularis E
20 Lutjanus fulvus E O
21 Lutjanus kasmira E O
22 Pterocaesio trilineata

23 Monotaxis grandoculus E, O
24 Unidentified sp,

25 Mulloides flavolineatus E
26 Parupeneus spp. O
27 Kyphosus bigibbus 0]
28 Chaetodon auriga 0]
29 Chaetodon ulietensis 0]
30 Pygoplites diacanthus 0]
31 Chromis viridis 0]
32 Dascyllus aruanus O
33 Dascyllus reticulatus 0]
34 Chrysiptera spp. O
35 Pomacentrus coelestis 0]
36 Pomacentrus grammorhynchus

37  |Pseudodax moluccanus 0]
38 {Cheilinus spp. 0]
39 |Cheilinus orientalis 0]
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Table 21. Continued

No. Species Remarks
40 |Coris aygula 0
41 |Halichoeres hortulanus
42 |Halichoeres chrysus 0]
43 |Thalassoma spp. 1 O
44 |Thalassoma spp. 2 0]
45  |Labroides dimidiatus 1 O
46  |Labroides dimidiatus 2 O
47  |Scarus frontalis O
48  |Scarus sordidus E
49  |Scarus spp. 1 E
50 |Scarus spp. 2 E
51 |Meiacanthus atrodorsalis 0]
52 |Ptereleotris evides 0O
53 |Ptereleotris hanae O
54 |Acanthurus spp. 0O
55 |Acanthurus olivaceus E O
56 |Acanthurus pyroferus E, O
o7 |Acanthrus thompsoni O
58 |Ctenochateus hawaiiensis O
59 |Naso annulatus O
60 |Balistapus undulatus E, O
61 |Melichthys vidua O
62 |Odonus niger 0]

E ' Edible species, O : Ornamental species

A 12014 #FE oFL& 5099 F ATt (F 22). FAH 10 ~ 0mARN = vl
Pseudanthias pleurotaenia®t %559 Hoplolatilus starcki7} o] A3tz 91l
20m ¥ o] Tvjes FAEvlgEe] st YA (28 4).

#EE oAF T FA oAFo2ME 30 ~ 3Bem F vHE R, Cephalopholis argus 27}
2], 30 ~ 38cm & Plectropomus oligacanthus 378 53} 304dntal & H|S%F (Scarus
spp.), ¥ 33 ~ 35 cm® HA7olF Caranx melampygus ¥°1 (3R I-6)QT (&
23).
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Table 22. Occurrence of fish at St. 12 in Kuop Atoll, FSM (Feb. 2003)

No. Species Remarks
1 Carcharhinus sp. E
2 Dasvyatis kuhlii E
3 Mpyripristis lima
4 Myripristis berndti E, O
5 Sargocentron spp. O
6 Pseudanthias pleurotaenia @]
7 Pseudanthias spp.1 0]
8 Pseudanthias spp.2 0]
9 Aethaloperca rogaa
10 Cephalopholis argus E
11 Cephalopholis leopardus
12 Cephalopholis urodeta E
13 Plectropomus oligacanthus E
14 Apogonidae spp.

15 Hoplolatilus starcki

16 Caranx melampygus E
17 Caranx sexfasicatus E
18 Macolor macularis E
19 Lutianus semicinctus

20 Caesio lunaris

21 Caesio teres

22 Monotaxis grandoculus E, O
23 Mullidae spp.

24 Chaetodon auriga O
25 Chaetodon spp. O
26 Chaetodon trifasciatus O
27 Forcipiger flavissimus O
28 Heniochus chrysostomus O
29 Centropyge vrolikii O
30 Pygoplites diacanthus O
31 Amphiprion chrysopterus O
32 Chromis spp. 1

33 Chromis spp. 2

34 Chrysiptera spp. O
35 Pomacentrus spp.

36 Pomacentrus vaiuli O
37 Coris gaimard O
38 Halichoeres hortulanus

39 Halichoeres chrysus 0]
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Table 22. Continued

No. Species Remarks
40 Labroides dimidiatus 0)
4] Hipposcarus longiceps E
42 Scarus spp. 1 E
43 Scarus spp. 2 E
44 Acanthrus blochii E O
45 Acanthurus lineatus E, O
46 Acanthurus pyroferus O
47 Acanthurus thompsoni 0]
48 Ctenochaetus hawaiiensis O
49 Naso annulatus 0]
50 Naso hexacanthus E O
ol Zanclus cornutus O
52 Balistapus undulatus E, O
03 Melichthys vidua O
54 Odonus niger 0]
) Sufflamen bursa 0]

E : Edible species, O : Ornamental species

i 23 F8E BH 1204 F9" Fo FA o2 AA o A W) (2003, 2)
Table 23. Commercial fishes observed at station 12 in Kuop Atoll, FSM(2003. 2)

Species name Korean name| No. of Ind.| Size (TL, cm) | Remarks
Cephalopholis argus nl2] & 2 30 ~ 35
Cephalopholis leopardus “ 1 25
Cephalopholis urodeta “ 3 20 ~ 25
Plectropomus oligacanthus “ 3 30 ~ 38
Naso sppl &7 8 35 ~ 45 & 3k
Naso sppll “ 2 30, 35
Caranx melampygus 780l F 2 33, 35
Scarus spp.l H 5557 1 33
Scarus spp. I “ 15 15 ~ 25
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Fig. 4. Scheme of fish distribution at Station 12, Kuop Atoll, FSM (2003. 2)

Numbers are same as Table 22.
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Table 24. Environmental characteristics and list of important fishes at Kuop Atoll,

wr
Hr

o
N

o

o
il
w

ﬁo
W

et

FSM (Feb, 2003)

= g .
8450 2 Y
wupas 7] hM.a
aS%.m (%) pﬁ
Ao RS = 7

9], 89% -4 5 e g
g8 E o S < 98
3 .2 =5 B = g -
5lcg&8d £o |8453
ZlS5& g 8= |63ad
. S, <

n 2

=l 7| 3

= £ o

mw .,m Lm@
555 598 | g8

@ 2k © £ S
o v W - vy 3 - o
g =3 o, 38 4 Ao
= = 9 Al
ol 239 | 28797 g
? S QO v & T
¥ Q3 ¥ Q3 SIS
G S 8 5 £ € K =
20 838 | 238 2%
=S¢ QW = A

3 )]

w 8 w O —

g = L D )

] [ “ 8

r.m rw.l da

s 5 o= S o

S 8 bww 8 °

W]l = = t@

>y 2 S0 L - T .=
v g @ T ow
5 : E Q, 4 o
w mS ‘h,Omub =
& g > IR ad
Q T o Q¢ o @ o 3
Sl 8§85 |g8*2 ES8
= - e;om e
g '€ |'s8g] 8
s oo N RSO IR
=
o —
.m ) mM o~ 00 — —
o . 3 - I L&
- +2 +=2 + 4= +2 oed
) wn 0P} wn 9] ) w2

ol B sfel Hlshe]

z

oA 181Fc] &

wir

Moen Island g ¥ E

—

0

™~
o

5

o

Mo

s

ol ivto) 2oj el o

b=
=9

o

—

el

o}/
i
i

0

Jo

/:\_]__

dh

|

vle] 3} (Serranidae)ol] 43t

ol

3%

Holm ¢l

o

ol

)
fils}

E

ol
olp

H

G
T
Mo

s
A

ol

o ZH7HA|

H 5579 30em A5

A

20 ~ 30cm H¥F

2

_48_



E 25 vholagulAlol Fadel N B ) FEZ (1999 ~2003)
Table 25. List of fish species observed in Chuukish waters, FSM (1999 ~ 2003)

Species Chuuk Atoll Nomwin Atoll] Koup Atoll
1999 2003 2001 2003

Nebrius concolor +

Triaenodon obesus + +++

Carcharhinus albimarginatus + + ++ ++

Carcharhinus amblyrhynchos +++ + +

Carcharhinus melanopterus + + +++ +

Carcharhinus spp.1 + + +

Carcharhinus spp.2 + ++

Dasyatis kuhlii ++

Aetobatis narinari +

Gymnothorax javanicus +

Gorgasia spp. + + +

Spratelloides delicatulus +++

Synodus spp. +

Myripristis adusta + + + + + + 4+ +

Myripristis berndti +

Myripristis vittata +

Myripristis spp.1 + +++++

Myripristis spp.2 ++ +

Myripristis spp.3 +

Neoniphon argenteus ++

Neoniphon scasmmara + +

Neoniphon spp. + +

Sargocentron caudimaculatum +

Sargocentron diadema ++ + +++

Sargocentron ittaodai +

Sargocentron spiniforum + +

Sargocentron violaceum +

Sargocentron spp. + ++ +++

Aulostomus chinensis + ++++ + + +

Pterois volitans +

Luzonichthys waitei +

Pseudanthias bartlettorum +

Pseudanthias dispar +

Pseudanthias lori +

Pseudanthias pascalus +

Pseudanthias pleurotaenia +

Pseudanthias smithvanizi +

Pseudanthias squammipinnis +

Pseudanthias spp.1 + + 4+ +++

Pseudanthias spp.2 ++ +

Aethaloperca rogaa ++ ++

Anyperodon leucogrammicus +

Cephalopholis argus + + + 4+ ++ ++++

Cephalopholis leopardus ++

Cephalopholis miniata + +

Cephalopholis sexmaculata +
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Table 25. Continued

Speci Moen Nomwin Koup
pecies 1999 2003 2001 2003

Cephalopholis sonnerati + + +

Cephalopholis urodeta ++ + + + +++ ++++ +

Cephalopholis spp. + +

Epinephelus merra ++ +++ +

E. caeruleopunctatus +

Epinephelus polyphekadion + + + +

Epinepheles tauvina +

Epinepheles spp. + ++

Plectropomus areolatus +

Plectropomus laevis +

Plectropomus oligacanthus ++ +++

Plectropomus spp. + +

Variola spp. +

Pseudochromis spp. +

Paracirrhitus arcatus ++ + +++ +

Paracirrhitus forsteri +

Paracirrhitus hemistictus +

Paracirrhitus sop. + + +

Apogonidae spp. + +

Apogon complessus +

Apogon cyanosoma + ++

Apogon gilberti + +

Apogon nigrofasciatus +

Apogon spp.1 + ++++ ++++

Apogon spp.2 +++

Apogon spp.3 ++

Apogon spp.4 +

Archamia spp. +

Cheilodipterus spp.1 +

Cheilodipterus spp.2 +

Hoplolatilus starcki +

Malacanthus brevirostris ++ ++

Malacanthus latovittatus + ++ + +

FEcheneis naucrates + + 4+ + + +

Gnathanodon speciosus +

Carangoides orthogrammus +

Caranx lugubris +

Caranx melampygus + + ++

Caranx sexfasciatus ++ +

Caranx spp. + +

Decapterus maruadsi +

Elagatis bipinnulatus ++

Aphareus furca ++ o+ +

Aprion virescens + + + +

Macolor macularis ++ +++ + +

Macolor niger + + + + +




25 A
Table 25. Continued

. Moen Nomwin Koup
Species
1999 2003 2001 2003

Lutjanus bohar + 4+ ++ +
Lutjonus ehrenbergi + +

Lutjanus fulvus ++ + 4+ 4+ 4+ ++
Lutjanus gibbus + 4+ + 4

Lutjanus kasmira ++++ +
Lutjanus monostigmus + + +
Lutjanus semicinctus + 4+ +
Lutjanus spp. + +

Caesionidae spp. +
Caesio caerulaurea + +
Caesio lunaris ++ + + + + +
Caesio teres +++ +++ + +
Pterocaesio lativittata ++
Pterocaesio marri +
Pterocaesio trilineata +
Pterocaesio spp. + + +
Plectorhinchus spp. +
Plectorhinchus goldmani + -+ +

Plectorhinchus obscurus +

Plectorhinchus picus +
Scolopis brilineatus +

Gnathodentex aurolineatus +4++++ +
Lethrinus rubrioperculatus +4+++ + +
Lethrinus erythracanthus +

Lethrinus spp. +
Monotaxis grandoculus + 4+ + +4++++++ 4+ +
Mullidae spp. 4o
Mulloides flavolineatus + 44+ o+ + +
Parupeneus barerinus + + + + +
Parupeneus multifasciatus +
Parupeneus spp.1 + + + 4 + + 4+ +
Parupeneus spp.2 + +
Kyphosus bigibbus +
Kyphosus cinerascens +
Platax spp. +

Chaetodon auriga + ++ + o+ + +++
Chaetodon barronessa +
Chaetodon burgesst +

Chaetodon ephippium + 4+ ++ +4+++++ | +
Chaetodon kleinii +

Chaetodon lunula + + +
Chaetodon melanonotus + + +

Chaetodon meveri +

Chaetodon raffelsii +

Chaetodon reticulatus + + 4+ + + +

Chaetodon tinkeri +
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Table 25. Continued

. Moen Nomwin Koup

Species
1999 2003 2001 2003

Chaetodon trifascialis + ++
Chaetodon trifasciatus + ++ + ++
Chaetodon ulietensis +++ +++
Chaetodon vagabundus ++ +
Chaetodon spp.1 + + +++ +
Chaetodon spp.2 +
Forcipiger flavissimus + ++
Hemitaurichthys polylepis + + +
Heniochus chrysostomus + + + ++ + ++
Heniochus singularis +
Heniochus varius ++++
Apolemichthys trimaculatus +
Centropyge bicolor ++ ++ + + +
Centropyge bispinosus +
Centropyge colini +
Centropyge vrolicki ++
Pygoplites diacanthus + -+ + -+ ++++++ + + +4+++
Pomacanthus imperator +++ +
Amphiprion chrysopterus + ++++ ++
Amphiprion clarkii +
Amphiprion melanopus +
Amphiprion spp. +
Chromis acares +
Chromis agilis +
Chromis aloha +
Chromis amboinensis + +
Chromis analis ++++
Chromis atripectoralis ++ + +
Chromis caudalis + +
Chromis margaritifer ++ +++ + + -+ + 4+
Chromis viridis + + + + +++++ +
Chromis xanthura +
Chromis spp.1 + + + + -+ + +++++
Chromis spp.2 + + + 4+
Chromis spp.3 +
Chromis spp.4 +
Dascyllus arunanus ++ + +++ + ++++ ++
Dascyllus melanurus +
Dascyllus reticulatus ++ +++
Abudefduf lorenzi +
Abudefduf sexfasciatus +
Abudefduf spp. + +
Amblyglyphidodon aureus +
Amblyglyphidodon curacao + + +++ +
Cheiloprion labiatus +
Chrysiptera biocellata +
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Table 25. Continued

Species Moen Nomwin Koup
1999 2003 2001 2003

Chrysiptera cyana ++++

Chrysiptera leucopoma + +

Chrysiptera oxycephala ++

Chrysiptera unimaculata + ++

Chrysiptera spp.1 + + + -+ +++++

Chrysiptera spp.2 + +

Plectroglyphidodon dickii +

Plectroglyphidodon melas + +

Hemiglyphidodon plagiometapon +

Plectroglyphidodon spp. +

Pomacentrus burroughi +

Pomacentrus coelestis + + ++++

Pomacentrus grammorhynchus ++ ++

Pomacentrus vaiuli ++

Pomacentrus spp. + ++++ +

Stgegastes spp. +

Labridae spp.1 +

Labridae spp.2 +

Bodianus diana ++ +

Bodianus spp. +

Pseudodax moluccanus +

Cheilinus celebecus + + + + +

Cheilinus chlorourus +

Cheilinus digrammus + + + +

Cheilinus fasciatus + + + + +++

Cheilinus orientalis + + ++

Cheilinus undulatus ++ +

Chetlinus unifasciatus + +

Cheilinus spp. + -+

Epibulus insidiator + +++

Pterogogus cryptus ++

Cirrhilabrus cyanopleura + +

Cirrhilabrus exquisitus +

Anampses twisti +

Anampses spp. +

Coris aygula + -+

Coris gaimardi ++

Gomphosus varius + + ++ +

Halichoeres chrysus + + ++ A+t

Halichoeres hortulanus +++

Halichoeres trimaculatus ++++

Halichoeres spp. + +

Hemigymnus fasciatus + +

Thalassoma amblycephalum +++

Thalassoma hardwickii +++++

Thalassoma lutescens + +
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Table 25. Continued

Speci Moen Nomwin Koup
pecies 1999 2003 2001 2003

Thalassoma purpureum + +

Thalassoma quinquevittatum + + +

Thalassoma spp.1 + + ++

Thalassoma spp.2 +

Labroides dimidiatus 1 ++ + ++ +++++++ ) ++++++

Labroides dimidiatus 2 ++++ +

Bolbometopon muricatum +

Cetoscarus bicolor +

Hipposcarus longiceps + + +

Scarus altipinnis +

Scarus bleekeri + +

Scarus dimidiatus +

Scarus forsteni +

Scarus frontalis +

Scarus microhinos +

Scarus oviceps + +

Scarus schiegeli + + ++

Scarus sordidus + + + ++++

Scarus spp.1 +4+ + +++ + 4+ ++F +++++

Scarus spp.2 + 4+ + ++++

Scarus spp.3 +++

Sphyraena spp. + +

Parapercis clathrata +

Parapercis millipunctata +

Parapercis spp. +++ +

Trichonotus spp. +

Tripterygiidae spp. +

Aspidontus dussumieri +

Meiacanthus atrodorsalis + + + +

Plagiotremus laudandus + +

Plagiotremus rhynorhynchus +

Plagiotremus tapienosoma +

Cirripectes variolosus +

Parioglossus formosus +

Ptereleotris evides + ++++

Ptereleotris hanae +++

Ptereleotris heteroptera +

Gobiidae spp. + +

Ctenogobiops spp. +

Istigobius decoratus +

Acanthurus bariene +

Acanthurus blochii + ++ +++

Acanthurus guttatus + +

Acanthurus leucocheilus +++ +

Acanthurus lineatus + + + ++

Acanthurus nigricans + 4+ + + + + +++
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Table 25. Continued

. Moen Nomwin Koup
Species

1999 2003 2001 2003

Acanthurus nigricauda +
Acanthurus olivaceus ++ ++ +++
Acanthurus pyroferus + + -+
Acanthurus thompsoni +++++ +++
Acanthurus triostegus + + -+ 4+
Acanthurus spp.1 + 4+ + + ++
Acanthurus spp.2 +
Acanthurus spp.3 +
Ctenochaetus hawaiiensis + 4+ + + 4+ + + +
Ctenochaetus striatus ++++ ++++ + + ++++
Ctenochaetus strigosus +
Ctenochaetus spp. +
Zebrasoma flavescens + +
Zebrasoma veliferum +
Zebrasoma scopas +
Naso annulatus ++++
Naso brevirostris +
Naso hexacanthus + + +
Naso lituratus + +
Naso unicorns + +
Naso viamingii + + + 4+ +
Naso spp. + + + +
Zanclus cornutus ++++ +++ 4+ + 4+ 4+ ++ ++++
Siganus argenteus , ++ + ++++ ++++
Siganus puellus + ++
Siganus vulpinus + + ++++ +
Siganus spp. + +
Gymnosarda unicolor + +
Balistapus undulatus + + + 4+ 4+ ++++++ ++++++
Balistoides conspicillum ++++ +
Balistoides viridescens + ++ +
Melichthys vidua + + + + ++ 4+ +++++
Odonus niger ++ 4+ + 4+ +
Rhinecanthus aculeatus ++++ ++ 4+ +
Rhinecanthus verrucosa +
Sufflamen bursa + +
Paraluteres prionurus +
Arothron melegaris +
Arothron nigropunctatus +
Canthigaster amboinensis +
Canthigaster spp. +
Total 118 160 105 181
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2). Scarus spp. (H#H8]5EF)
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4). Lutjanidae (5&%)

HA P G A snapperZ ubEo] Eolx ERo dFoz Sudldn EEi}o
FHSE, €5%, TE5F §9 Ao FaHo| e FHyolth sty A =0, 2
Welg, Gl Z2d 2 F3Y, AAZ 7HA7F 9l A Sol EAon}, givE 7tz
FE& AT /iy EFAEL HYrix I

o] Fof &ate AFEL A, ofEhA el A FAolEoZ UutHolAA FQ3F
¥°13 Lutjaninael = Macolor$t Lutjianus %°) 9th. Lutjanus Zols 139]Fo0] oty
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g2 veded, e Jds A5L Bo] glE Aoz MzhHoh
=

Lutjanus semicinctus= A7 294 &8 ZFog wald
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F7F &3t nlEl R 2 $9Fod & 4 vk channeld 457 @ @ad Az w
o ARG HH F4 3 ~ 150mel MstE AFHQA Fold. dEABEI T x| ut

7 2 B E AL Stk T g QB
yiAjeldl &= 2thA] & o2 4y
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202 Fuo)EA ST FALAY AN Oholn meA e e 3
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Plectropomus oligacanthus= blue-lined coral trout® 2o %= A%
e B FEA ol AN E Fx uF "y FH M Zo] BAHYRA Zo|th g
T 95 Agsidon B v e wMls Axxy v gu 9E

Fe AMelA o Im A% o gt YT f9ohe ¥4 nyn A 1900dY P
Z pr S

(E. lanceolatus) 24 -8 Uete] 8% 2 =nig ALgE US$106/Kg W& HAlstx
AL I Tgol YEZYIAz gz o E71Q Cheilinus  undulatusZ
USS96.7/kgol At (£ 26). 2 9 vl2lEL Fuitd 234 Aol7b glo} US$0 ~
80/kg& FASIL AU oW A M b Bo] LAHUY  Ephinepelus
polyphekadion< US$305/kgX o2 1ohx] g Folagtm H7)o=
7FE ¥ giant groupers 1 Y Fo] 23 HL Ao = BT
B oy Aol ohdrt AZE Y. g8, TF oA US$789/kg A
akkaraw= 7302t AWHEOR 98 YgdME JuFor g
shElol B2 FF FIANFOR FUHE FE FoA FU AN Fat 9 =
of f% A& Aoy AZdEd

FHYHAME gvl FR7F e nAE= AF Akl e Eulg, Aubg o wba
, Bt 5 Ao Aol A ®Hol Ay

B 9] 1991, @73t 1980, 1982, Kim and Lee

she o159 2do] BRI Y7
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2% FT AFAAY o] gol Ay 72

Table 26. Mean and range of wholesale prices for live reef food fish in Hong Kong

1997(Lau & Parry-Jones, 1999)

Species HK$ / catty | US$ / catty | HK$ / kg US$ / kg
Giant Grouper (small 495.0+74.7 643197 81851236 | 106.3:160
Ephinepbelus lanceolatus
Giant Grouper (big) 192.7+545 25.0+7.1 318.7490.1 4144117
Ephinepbelus lanceolatus
Humphead wrasse (small) 450.4+56.8 58.5+7.4 744.8+93.9 96.7+12.2
Cheilinus undulatus
Humphead wrasse (big) 053.3+48.7 329463 4189805 544+105
Cheilinus undulatus
High-finned Grouper 425.657.0 55.3+7.4 T03.7+94.2 914122
Cromileptes altivelis
?Z&;ﬁper 367 5+65.1 477485 607.7+107.7 78.9+14.0
Leopard Coral Trout 241.3+26.6 31.3+35 399.0+44.0 51.845.7
Plectropomus leopardus
Tiger Grouper (small 210.7+388 274450 348.4264.1 45.2+83
FE. fuscoguttatus
Tiger Grouper (big) 133.0+80.4 173435 219.9:44.1 28.6+5.7
E. fuscoguttatus
Spotted Coral Trout 185.0+285 24037 306.9+47.1 30.7+6.1
Plectropomus areolatus
Flowery Grouper 142.0+18.31 R4+2.4 234.8+30.3 30.5+39
E. polyphekadion
Malabar Grouper 118.0+71.3 153423 195.1£29.6 25.3£3.8
Epinephelus malabaricus
Green Grouper 105.63+25.6 137433 174.7+42.2 22755
E. coioides
Brown Spotted Grouper
E bleckeri / E. areolatus 102.69£19.3 133225 169.8+32.0 22.1+4.2
Max}grove Snap;_)er (small) 43.6+9.3 57+1.2 79.1+154 9.442.0
Lutjanus argentimaculatus
Mangrove Snapper (big) 85.09.1 110512 1405+15.1 18.3+2.0
Lutjanus argentimaculatus

Remark : after Lau & Parry-Jones (1999)
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1994, Kim et al 1994, sl FAT+4 1995, Myoung 1997, ¥ 1997), o= 2 ~
4kg wo Uit FAHAFE FAH AF =AM ABRHT Qo] olF Ao HlmEH F
F& mtolaz Aot A YT Gdo] i 24} ARE FHH Fe AL Yoz
T EAR Bl weh 1 o] gxrt 2 eg 4ddn
NFANFHFFEAA
, A B 49 km Eojx

o1, = 44 Aol dsiA e ofy HY =

A FPoRRE U Holg REst: 9US o] we] Aal oA BEo
9o ARde 448 g2 dehtn g Sz iy Age dRel va @xg o
A2 ek 2R FFL W] W) F22 e AYD RS9 LAY 457
of ¥ 33 gon, Nske AEFH F9E 4AY (branch type)olt B (
table type)ol $ABE W& dFAGe AAAL weh Yolr HEFPo] SABT (

English et al, 1994). g} A5
ME 43 e Zolg Jeldth B zaAle 3
el

EWFANEE] FH48 2y

o

7. %

A 1 (South Pass - Aualup Island)

AH 19 =AY L gl YR ooxE F2E gyoR
Aualup Is. oA oF 100m HolZl o] 4 6m X Ho] FHL MAstS 54 24m 71X
At Moz o 0% 9 73*}52 o] F A AT 27} ddstg o

AFEHE 30
» "‘%—l?—oﬂéf Acropora sp 1.7} 954 6m
|

g wE =4 6mel A 16m

Smi-H = tﬂ ARG 9} Pachyseris sp.
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/ Vertical zonation by
Chrarcteristic species
Direction to inner atoll
—— 6m depth
qf'_("\ﬁ-
—— 15m depth A
B
D
— 23m depth c
300

C coralline sand flat )

Coverages by quadret survey

p1: Scapophylia sp. 80% , Halimida unid. 10%

p2: Pachyseris sp. 100%

p3: Dead coral 60%, Rhopalae sp. 20%, Hydrozoan unid. 20%

" 5 8% A4 1M dPAMTE FARE BAE (2003. 2).

Flg 5. Scheme of vertical zonation of megalozoobenthos at St. 1 in Chuuk Atoll,

FSM (2003. 2). pl, p2 and p3 are quadrat locations.
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A9 Millepora sp. 5 7HA8 257}

= A9 BE BAE gurs) AEA gre o] 3 -

FEZE obd o2 Fo] AAstE YA YeWd F2 2¥8F Fo2E Distichopora
borealis, Porite sp. 1, Dischopora sp. 50t (28 5 C). 98L& &2 A3gojge R

2sle] ™ 6—].\,}_9/] Ao E FAs YT gEA] AETGUTE 20m 2o AR

2o =4 vEwth. F2 Tethya sp., Luffariella sp. 5 B F9 Dendronephthya SD.

T AAEZFA Junceella sp. & xR NEFIF 2HINAY. o5 F=
7 2%

st olE2 o om AX9 F2 BXE 31 gon, o] #Add
2 ez A5 Udth $4 20m ol 4

—

c

2

EN

o &%

=
o] 4&F AFe EHaE For 42T RUOE RA TFHF AEo] AdTEA R
FHAL AT B 5 vk I 2FS #¥E £O2ZE Rhopalae sp. S HAEY =
2o MAZER =4 Ydegt 4 23m o8 AFelE £ Aarolast Ak
& AZALZ oW gt AALE Yedt F2 HHE A< siiF (Holothuria

leucospilota, Stichopus variegatus) 5°] 5 x 5m ¢ WA ¢F 10l Aoz B34

o A T A AAE B T 2Al A 424 8m 9] A$ Scapophylia sp. 7} T

S BAsk] AA FHEY 90%el4e AAsPgLen, 2B BRAME §2F

Halimida unid. 7} %33t d&d +22 Jeldon, F4 16mA = Pachyseris sp.

b AA AEE ARG AR Soly a8 ZdME dxFe FoUgAE

G Edol JEbd 54 20m oM E F& Asdgolalel 23] shElo}l A }
%

A& 2 (South Pass - Islet Island)
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/ Vertical zonation by
Chrarcteristic species
Direction to inner atoll
— 3m depth
e y
— 12m depth A
B
[ 26m dept
D
Cc
[ coralline sand flat )
Coverages by quadret survey
p1: Polite  sp2. 90% , Halimida unid. 10%
p2: Halimidae unid. 60%, dead Porites nigrescens 4 0%
p3: Dead coral 40%, Polite cylindrica 40%, coralline sand 20%

a" 6 F8x A4 209 HEAMFTE FEREE ZAE (2003. 2).
pl, p2, p3E WAHF ZAAH,
Fig. 6. Scheme of vertical zonation of megalozoobenthos at St. 2 in Chuuk Atoll,

FSM (2003. 2). pl, p2 and p3 are quadrat locations.
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AR et EFA $A 12m ¥2olE Porite sp. 27F $A840 (29 6, A).
o Bgel At s Boy o xAdAE Ay Trz =
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Vertical zonation by
Chrarcteristic species

— 1m depth

— 8m depth

—"14m depth

Coverages by quadret survey

p1: Porites nigrescens 100% ,

p2: Dead P. nigrescens 9 0%

p3: Acropora sp.1 30%, Porite lutea 50%, Coralline sand 20%

O™ 7 %2 A 30M EANEE FHARE EAE (2003 2).
pl, p2, p3v WIHT ZAAA.
Fig. 7. Scheme of vertical zonation of megalozoobenthos at St. 3 in Chuuk Atoll,

FSM (2003. 2). pl, p2 and p3 are quadrat locations.

- 68 -



B F2E Yoy, 4 THA| = Porite nigrescens?7t = $A3stE 4SS By

[e]
o (2" 7, A). 284 8m °1$%E1 522 P. nigrescens7t #AMg F4S JERE

A BT AL AYetal e #42 dEEY (29 7, B) ol#® 4L 13m F4A7
Al ol AN, AR Ao HRHo 2 AFIt BHAse] JFatE o] BAHYG. o

Z =z

R
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2
_(j')_(_ll
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= Uebdth 19999 % ZAIG A= A3 7} HAlE &
wol A8 YAL, P nigrescensol & F¢¥ete F4S Bt ¥ FHz mo}
Id ool goluntolEe] ogt o3 @7t ol Aoz A2 @k A 13m o
Foll= AzAE YEUAN F2 Porite lutea®t $HEWA HAEE Pocillopora
eydouxi, S FIF HEHozE E3slgt. 2y DL H4EQA A palauensis7}

A 8tH A, Stichopus variegatus, Bohadschia goefferyi S0] a5 =t HFAAY
e 1AA/Mm® viwter Jehdd. @8 w2t o] 30em o o2  Tridacha
squamosa &°| BEAHIJOW P lutea T Alold = gz Ui A gl $Hes

z=
A S E HolA$r GBI EIAEE BRE o
od
=

s

Hyotissa hyotis &

T4 15m o] HE AdoEs £ Asdola] AE YA (Polycarpa aurata) 5]
THOR 22 AMAUEE Yeldon A5 AR DM = Stylotella aurantium, Lanthella

basta, Aaptos sp. 59 NHF7F FdsAT. VAT ZA A E FAE AE FAT7 9
oA AFF A o] Yel, ple A P. nigrescens?t 100%0] @ats MAanzs
YELHTE o] F9o A

= T ARG R EXstE dHE Ay wgfo thekd Alsx
TrEe T3 Mol Ha o whd p2 o A Ao A8 FAEY T, als ®
o= F71EF gio] 47 A= 29 Y et

A4 (North Pass - Eli Kanibu Island)
A4 48 A4 309 220 A8, F Bz Ue APEd. 44 3 BoE A

. nigrescens7t 88t S

YEtATH P nigrescens_ T Tm 7HA & A5 A9 AAER

Fojgon], HAAE A4 E Jtor 3 Ajze A

_69_



Vertical zonation by
Chrarcteristic species

— 4m depth e

ZaiS

— 8m depth

13m depth

Coverages by quadret survey

p1: Porites nigrescens 100% ,
p2: Dead P. nigrescens 9 0%
p3: Porite lutea 50%, Coralline sand 50%

0% 8 ¥ AR 4049 dEANEE $ART TAT (2003 2).
pl, p2, p3& WA T ZAAH.
Fig. 8. Scheme of vertical zonation of megalozoobenthos at St. 4 in Chuuk Atoll,

FSM (2003. 2). pl, p2 and p3 are quadrat locations.
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< (Fungia echinata)?} #Z A (31 [I-1). 4 13m A =L P, lutead

UA Thdh B st REAHoR gyt (29 8 C). o)H 3 AE P

&= TAste AERE Sarcophyton sp., Pocillopora eydouxi, Porite cylindrica,

Acropora sp. 2 Folw, ol A3Z swtow ZF oIz 2NAANA (Diadema

savignyi) 5°] EdstAoH, £& Az golgddE HA (Polycarpa aurata)s°) %23t

ATk AsAtel = AA 3ol M} FALEA SAES st 9o, P lutea A3 9
Oﬂ]:H/\é
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Holl= A3 @ AA o) 9} HAFE E2deAth AE Y EE £4 13m o] YR
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°f B2 Uewt &, dExe 5% We AEERE 2F gy A4S nolm 9
ool Mg Fxe s, 2 Ir 5 BA Jao] 43 He Do} wet
A sz s AgANE AT dolunte]E Al gel o3 Aoz AW, 9 o
ek WS AL s E Agelwt dad 5 Ak 4F 3% AH 42 nEs B ow o)y
FROlEE AFEE AT o) HHE= £4 15m oWR BAHE Aow molth wE e 9
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Vertical zonation by
Chrarcteristic species
Direction to outer atoll
— 3m depth
— 8m depth
[~ 28m depth

Coverages by quadret survey

p1: Millepora sp. 80% , Halimida unid. 10%
p2: Dead corai 9 0%

p3: Dead coral 80%, Sedentary coral 10%

(|

a9 9 8% AFH boM Y dEAMEE FAEE 24X (2003 2).
pl, p2, p3= WI T+ ZAAA.
Fig. 9. Scheme of vertical zonation of megalozoobenthos at St. 5 in Chuuk Atoll,

FSM (2003. 2). pl, p2 and p3 are quadrat locations.
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GeET AT Hoe 3l ASR2 242 oA P4 yehdth dside e
TRt AER QIE AAste dEFE F2 ghite] JBaHA s Foly FHFP
2 FT EES ¥ A5 PHE Wu glon), auwt £4o] 22 AFLe Ao 283}
A e Ao Yeyd (R [0-2). oldd A% Edd J¥E JAT g 2§
o ZHAY ofFel o AdEx Ho] (grazing)E FAHA B & 202 otk A
2 AST 5 HT dAel 20cmold HE olFIt WHew A5xE Folui mge

AR 6 (Polle Island ¥%, %9 Yz o))

B4 62 4 5ollAM FHoR o 2%km AT o Agoz A FHxs} W ulo
2 =FHA B Aotk Fx9 4RI & 2me FAL vEUn sz e 2
AR wwe) JFoz 8m oo FAdME GFd Idntze AT wode ol
dx Fool FAHAAY 74 10m B0l oF 10m AR EL HolE Hgiage T
& Holtrt AH 5 Bohe vz 4utd 605 AE9 AAEES Jehs Az o
otk (2" 10). A 69 A¢E g% wudy

)
o
(o3
-0,
I
rlo
3
S
g
w
k=
ot ¢
S
g

o 2
st A, SRS 2 Porite sp 2.8 Acropora sp. 3 5] $As= AANS eyt (
10, A). =7} (Tridacna squamosa) ST Z835g on
e+% (Solanderia sp.), Distichopora borealisS°l $-A&91, WAFS  Polycarpa
aurata 5% F@I}P o, H2F Helimida unid. & & HAdUE =
[I-3). 10m 2ol 128 "t ~d Fxolle =23 F(Lobophyllia corymbosa, Leptoria
ptrygia, Oulophyllia crispa)s°l A% 5 Rt ZWA Exsgdo. £4 10mola d&

A et AALE Rolwd A Porite sp. 2, Acropora sp. 3 o] @stgt}. ol s

AsTHe B AbelZ ZARAYEF (Comanthus suavia, Comaster multifidus) 5°) A
AetRvh xelsFo) MAUEE FH 5 ButE =i Jdegon AdsEe) 4
T (Lophogorgia sp.) &%= 93ttt wetd AEGYEY 4 4 10m o5
= deUe 4FE 24, BH 59 Aold Fx24< Uit odd g =3

A 7Y Aol B vl dwkdt AAE E8) Acropora F7F AAEEA AEF
Atolo of 2} 7bx) Bfe] §& AT TORA UE B Bx¥ 5 e v F

) wEos AztE

AU

tio
2
o
olt

_73_



Vertical zonation by

Chrarcteristic species
Direction to outer atoll

-— 2m depth
N .
—— 8m depth
B /\/\
— 30m dep
C

Coverages by quadret survey

p1: Millepora sp. 80% , Halimida unid. 10%
p2: Brain coral 9 0%

p3: Dead coral 80%, Brain coral 10%

29 10, 582 A4 6olM e dAANTE FART ZAT (2003, 2).
pl, p2, p3= WA T ZAAA.

Fig. 10. Scheme of vertical zonation of megalozoobenthos at St. 6 in Chuuk Atoll
FSM (2003. 2). pl, p2 and p3 are quadrat locations.

- 74 -



44 7 (Kuop Atoll 9] Laubergne Island)
TERE TF AN A 72 9 100 dm T 2 Do YA st sz EE
o

1
7}7@7_@_(3_; Hi = z]oﬁlg_i

=94 d&Fg A 1= EAPZAl EF A Uigtez 33 =F7 &
AEZIE sttt el vbg ok 50m A9 22 Mo| YxshHA @ 2 ok 50cm
dol& FAHMM Acropora splo]l T2 BAsAT AgH oz o 7m ZolRA =
A S ol e Mol P40l FZ Sarcophyton sp. Bo] ASHA e g
e AL AAEA ekt (2" 11). 7ukekg dAdEs Alslde] AL By Zow
A A2 He) Folvk FHo] YA HA gov e NARE ga 7y SE $59
HER 4T # Woke AR Uil sk olg XAl 4 7m BE= A
9 Favia stelligera7} A 2)3td A, te RAREA 712e ATst= g2 Yy

2

o] X Acropora sp. 3, Pavona clavus, Porite lutea, Turbinaria retiformis %<
S7F AAete, ZmatE®, FEY 9A, So] Basgdul 4 Tm ol9xee 2] 74 o]
10cm 8ol 4t% sfo] A AEAE FAH ket AAS o2t o)t A
A el E  Axinyssa sp, Xestospongia exigua, 59 WIS =vjud )
(Didemnum sp.) 5ol B33tk o8 g £5& =Fr} ulux et L= o

AM Edde T2 Fx4L W Bed 722 dgdd 38 YA4ERA o
h=

WE HAE Yol (palle)?t AAsE Ao 2 ol o=

Aoz ok £ vk A 79 A Chuk®] B2Ad vs) Bed F24e dehio
W, FAME $HsE dERE Folul e oUW 2AL B 2R % A
oz 47ag

A4 8 (Kuop Atolle] 4% B2 1z oo

= ST AL AR gkttt
71 AT AL BARE FASE Favia stelligera?t MASHEA tE A5 o7 714
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Vertical zonation by
Chrarcteristic species

— Surface

— 6m depth
90 ©

Coralline sand flat

Coverages by quadret survey

p1: Acropora sp1. 100% ,

p2: Sarcophyton sp. 8 0%, Dead coral 20%
p3: Coralline sand 100%

29 11l F82 AF 7N dBAMTE FAEE A5 (2003 2).
pl, p2, p3& HE T ZAA A,

Fig. 11. Scheme of vertical zonation of megalozoobenthos at St. 7 in Chuuk Atoll
FSM (2003. 2). pl, p2 and p3 are quadrat locations.

_76_



Vertical zonation by
Chrarcteristic species

— Surface

— 3m depth
90 ©

1+— 8m depth

@@@@ Algal mat dominated

Coralline sand flat

Coverages by quadret survey

p1: Acropora sp1. 100% ,

p2: Sarcophyton sp. 8 0%, Dead coral 20%
p3: Green algae 90%

O™ 12, 53 x AH gedlMY HIAMEE FAEE BAT (2003, 2).
Fig. 12. Scheme of vertical zonation of megalozoobenthos at St. 8 in Chuuk Atoll

FSM (2003. 2). pl, p2 and p3 are quadrat locations.
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Vertical zonation by
Chrarcteristic species
Direction to outer atoll
— 8m depth | Mitlepora  sp.
Montipora  sp.
A
—— 16m depth
B Crinoidea
— 30m dep,
Cc
Coverages by quadret survey
p1: Millepora sp. 80% , Halimida unid. 10%
p2: Brain coral 9 0%
p3: Dead coral 100%,
2™ 13 582 44 9oA e tEAMEE FURET 24T (2003 2).

pl, p2, p3= WHTF ZAIRA A,
Fig. 13. Scheme of vertical zonation of megalozoobenthos at St. 9 in Chuuk Atoll

FSM (2003. 2). pl, p2 and p3 are quadrat locations.
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Vertical zonation by
Chrarcteristic species

hid

Wcropora  sp. &
Millepora  sp.

Direction to outer atoll

— 2m depth

e

A Montipora  sp.

— 15m depth

Crinoidea
B Brain coral

Coverages by quadret survey

p1: Millepora sp. 80% , Acropora sp. 20%
p2: Brain coral 5 0%, Halimida unid. 40%
p3: Dead coral 50%, Brain coral 40%

-

OE 14 82 4A 100049 EANTE FAEE BAE (2003, 2).
pl, pZ, p3= WET TAAA.

Fig. 14. Scheme of vertical zonation of megalozoobenthos at St. 10 in Chuuk Atoll
FSM (2003. 2). pl, p2 and p3 are quadrat locations.
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—— 4m depth

— 11m depth

Pocillopora verrucosa

Coralline sand flat

Coverages by quadret survey
p1: Favia stelligera 100%
p2: Coralline sand flat 100%

29 15 3% A4 11949 dIAMSE FAEY 2A% (2003. 2).
pl, p2, p3= WA AR A,
Fig. 15. Scheme of vertical zonation of megalozoobenthos at St. 11 in Chuuk Atoll

FSM (2003. 2). pl, p2 and p3 are quadrat locations.
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Vertical zonation by

Chrarcteristic species
Direction to outer atoll

Acropora  sp. &

— 2m depth Millepora  sp.
A Montipora  sp.
— 15m depth

Crinoidea
B Brain coral

Coverages by quadret survey

p1: Millepora sp. 80% , Acropora sp. 20%
p2: Brain coral 5 0%, Halimida unid. 40%
p3: Dead coral 50%, Brain coral 40%

to

916 S22 AH 129049 REANTE FAEE ZHE (2003, 2).
pl, pZ, p3= WET AR,

Fig. 16. Scheme of vertical zonation of megalozoobenthos at St. 12 in Chuuk Atoll
FSM (2003. 2). pl, p2 and p3 are guadrat locations.
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Table 27. Number of zoobenthic species in Chuukish, FSM (2003. 2)
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UPGMA

St.11

St.10
———St.8
L St7
St.4
St.3
St.2

St.12

St.9

__(— —————St.6

L St5

St.1

f T T T T i I
E 2

Percent Similarity

2% 17. F9e) 3R AFANERY FAERA 23 (2003, 2).
Fig. 17. Species similarities of megalozoobenthos among research stations
in Chuukish waters, FSM (2003. 2)
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¥ (1999 ~ 2003)

Table 28. Comparison to the number of megalozoobehthic specues in Chuukish

waters (1999 ~ 2003)
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UPGMA

Nomwin
Chuuk-1mnner
——Koup

— Chuuk-outer

N

a7 18 Fa G 4 A GE HPFAAFTEY SHAEEAY 2 (
1999 ~ 2003).
Fig. 18. Species similarities of megalozoobenthos among 4 research areas In

Chuukish waters, FSM (1999 ~ 2003)
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Table 29. Number of seaweed species in Chuukish water, FSM (2003. 2)

Stantion Number
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4

Secies
CHLOROPHYTA

A 1270 A&
Boodlea sp.

447,10, 11 2 129

Lithothamnion simulans
Total number of species

Peyssonnelia caulifera
Lithophyllum_sp.

H. opuntia f. cordata
Cruoriopsis sp.

Halymeda sp.
Zonaria diesingiana

Valonia ventricosa
Bryopsis pennata
Caulerpa racemosa
Halimeda discoidea
PHAEOPHYTA
Padina minor
Turbinaria omata
RHODOPHYTA

Microdictyon sp.



10, P>0.05)2 8 vteRsttl (

o)k Aol7b flv A (=175, df

30).

Table 30. Comparison of species diversity of seaweed between Chuuk Atoll and

Kuop Atoll, FSM (2003. 2)
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H xRy 4 9= (2003. 2)
Table 31. Vertical distribution pattern of seaweed species in Chuukish
FSM (2003. 2).

water,

Secies

Stantion Numbe

6

7

16

11

12

S5m

Boodiea sp.
Microdictyon sp.
Halimeda discoidea
H. opuantia f. cordara
Halymeda sp.
Zonaria diesingiana
Padina minor
Turbinaria omata
Peyssonnelia caulifera
Cruoriopsis sp.
Lithotham nion sim ulans
Lithophyllum sp.

10 m

Microdictyon sp.
Valonia ventricosa
Bryopsis pennata
Caulerpa racemosa
Halimeda discoidea
H. opuntia . cordata
Halymeda sp.
Zonaria diesingiana
Padina minor
Turbinaria omata
Peyssonnelia caulifera
Cruoriopsis sp.
Lithothamnion simulans
Lithophyllum sp.

15 m

Microdictyon sp.
Valonia ventricosa
Bryopsis pennata
Caulerpa racemosa
Halimeda discoidea
H. opuntia f. cordata
Halymeda sp.
Zonaria diesingiana
Padina minor
Peyssonnelia caulifera
Cruoriopsis sp.
Lithotham nion simulans
Lithophyllum sp.

20 m

Microdiciyon sp.
Halimeda discoidea

H. opuntia f. cordata
Halymeda sp.

Padina minor
Peyssonnelia caulifera
Cruoriopsis sp.
Lithotham nion simulans
Lithophyllum sp.

25 m

Microdictyon sp.

H. opuntia f. cordata
Halymeda sp.
Lithotham nion sim ulans
Lithophvilum sp.
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* 1 Values are % cover of each species at a given depth.

+ © species showing less than 1% coverage
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35
1
30 A
25 A
20 1
15 4

10 A

Vertical depth limit of seaweeds (m)
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Fig. 19. Vertical distribution limit of seaweeds occurred in Chuukish water
FSM (2003. 2).
+  seaweeds were found at depth more than 25 m, but no

detailed observation was available.
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Fig. 20. Changes of seaweed coverage depend on water depth in Chuuk Atoll,
FSM (2003. 2).
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Fig. 21. Changes of seaweed coverage depend on water depth in Kuop Atoll,

FSM (2003. 2).

-94 -



FolE 4ol 5 mel B3ete] £4 WME WYste Ao FouaAT 2Rzt =g
B2 H2Fe) 99HEA (50 cm x 50 cm) B AEHEE HETS Ay F A
TIHEE G993 2Fo] (¢=0.26, df=10, P>0.05)7} ¢9lx Ao = HE Y (& 32).
£ 32 582 FRE2TY dxFY HF 9% 6 A (2003, 2)
Table 32. Comparision of average seaweed coverage between Chuuk Atoll and
Kuop Atoll, FSM (2003. 2).
Variable Chuuk (SD.) | Kuop (S.D) t df P
Mean Cover 266 (11.2) 24.8(13.1) 0.26 10 0.80 N.S.

* . no significantly different (paired t-test for the two tailed hypotheses, P=0.05).
Data are transformed to arcsine prior to test
7 AR A 2ddE xR FFAEES 7122 SHEE By Bw A
12709 AR AHAA HEFAETE 1% ol $HEL Microdictyon sp. (31 11-5),
Padina minor 9 Lithophyllum sp. ZL8l3il Halymeda<o] <3t= 329 28 (H
opuntia f. cordata (3% 11-6), Halymeda discoidea, Halymeda sp.)2 RF 6Zd] 23}
ATk (X 33).

FHAFE 7 A A

o
4
ul

4 3Ee WatE 19 22 ~ 279 YEhRT B 24}

o o) Chuuk A% $84% JAxAGe 29 1 slo] F2 $HFS APE +
o =

ALLe 2AEAS 2438

Z¥e BEIEE Ed2 present-absent data cluster analysis® A A3 23} Z*}Q
BHEEL A 409 79 Group)2 BFEL 2 5 YAT (2™ ). 4H o] &=
Group 1, A4 7, 8 10, 11, 127} %3t Group 2, BA 2, 3, 47} £38%= Group 3, 18
A BA 5,6, 97k £3h= Group 471 ol )D&l s 54 A AL Group 49 %3
= AHES F¥2U T2 AXT Falol Ze YRR A Yo, o] 59 A4
= Aol RE &R AW A3 e FAF Aolee meldh Group 3o £
st AHEE F8x £7E Ao YAGtE AEZ FHzo gL AW Y
A AXNF RS FFFE AXS P EFE Ao GBS Jeldh Group 2
of &t AHELS WAV 532 Sote APEE UFE Ado) YA FY 98

_95_



F 33 F39e oA HEIAEE 7229 A2FY FHE (2003. 2)
Table 33. Dominance index of seaweed species based on coverage in Chuukish
water, FSM (2003. 2)

Secics Stantion Number .
1 2 3 4 5 6 7 8 9 10 1 12
Mcrodictyon sp. 00 09 0.0) 0.0 0.0 02 0.0 73 74 500 95 52 6.6
H opurnia £. comdara 12.5 43 33 70 52 44 27 23 6.0 50 2.0‘ 1.0 46
Pudina minor 00| 38 0.0 0.0 00 0.0 0.0 0.0 0.0 00 0.0 0.0 27
Hibmeda sp. 00 00 0.0 0.0 74 6.4 0.0 0.0 62 0.0 0.0 0.0 17
Hhlmeda discoidea 00 133 0.0 13 14 14] 1.% 1.0 02 0.0 0.0 00 16
Lithophyluen sp. 05 0.8 0.7 08 3.4 4.0 17 17 18 2.0 0.8 1.0 16
Zovaria diesingiana 5.0 0.0 0.0, 0.0| 0.61 1.0 0.0 0.0 00! 00 0.0 09| 06
Lihotharmmion simudans 0.0 0.0 0.0 0.0 oq 4.0 0.0 0.0 22 0.0 00| 0.0 05
Peyssornelia caulfera 0.0 0.0 0.0 0.0 1.6 12 0.0 0.0 0.0 0.0 0.0 0.0 02
Guoriopsis sp. 0.0 00 00 00 12 06 0.0 0.0 02 00 00 0.0 02
Boopsis pernaa 00| 03 07 03 0.0 0.0 0.0 0.0 oq 0.0 00| 0.0 0.1
Caierpa racemosa 0.0 0.0 07 03 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0. 0.1
Védoriia vertricosa 0.5 03 0.0 0.0 0.0 00| 00 0.0 0.0 0.0 00| 00 0.1
Boodlea sp. 0.0 0.0 00 00 02 02 0.0 0.0 02 oq 0.0 00 01
Tidbingria omata 0.0 0. 0.0 0.0} 02 04| 0.0 0.0 0.0 0.0 0.0 0.0 0.1

A e B Ao 3z Aojds dEdy IH, 2dEFTY FFE EUE S
ol BIXLE= NZFY cluster analysisE T3 23 FIYEE 243 A F A
olZ RolA ¢ }‘3} (18 29).

ZAA G $HEE £ Microdictyon sp., Halymeda opuntia f. cordata, Padina

minor, Halymeda sp., Halymeda discoidea, 7121 Lithophyllum sp. St o592 £X
B4 AR T Aoyt oy AR dge 548 VAL vk AA A" B A
5 WS Ao Exgte] 25m ooz Z-2d wlsl, FAalol EAY AATE &t
g Aol AT HHEAAME AR 20m vlgellA ExatgMol 2R BA dx
7o A== 4 10 ~ 15 m Abeldl A 7b Egkow, Ao et s 20 molA dk
7F b & Aoz et A 2AME AR ot -3 sk sE®I ga Aot
Aem, F#x = Halymeda spp.7t, 1831 F{F8=NAE Microdictyon sp7t 5

ko
o
o)
o
lo
fu
£

B el Aol s g FaS e des dend

FAte el A #EAE T S2F 8F, WERF 3F, 291 TXF 4Fo2 F 150
ot AP Ak o2 A st®l SCUBA divingol < &31% Z+a) ¥ (seagrass beds) &
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- Microdictyon sp.
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Percent cover

ST.7 ST.8 ST.9

15 20 25

aE 22 & At sERFHA $HEE Microdictyon sp.o] A 3 =3k (2003, 2)
Fig. 22. Vertical changes of coverage of a dominant seaweed species, Microdictyon

sp., in Chuukish water, FSM (2003.. 2).
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Halymeda opuntia f. cordata

50 -
40 |
30 ;
20 |
101
0l

ST.1 sT.2 ST.3

50 -
40 |
30 :
20 -
10
|

ST.4 ST.5 ST.6

50 i ;

405 ST.7 | ST.8 ST.9
3o§ |
20 ¢
10 -

i
! "
1 !
! !
% ‘
0L ETO 0o o %9 o o H%{kt_.

50

Percent cover

0 ST.10 sT.11 ST. 12

30 - ;
20 - i

12 __ } . 1

5 10 15 20 25 5 10 15 20 25 5 10 15 20 25

Depth (m)
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Fig. 23. Vertical changes of coverage of a dominant seaweed species, Halymeda

opuntia f. cordata in Chuukish water, FSM (2003.. 2).
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Padina minor
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Fig. 24. Vertical changes of coverage of a dominant seaweed species, Padina minor

in Chuukish water, FSM (2003.. 2).
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Halymeda sp.
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Fig. 25. Vertical changes of coverage of a dominant seaweed species, Halymeda
sp. in Chuukish water, FSM (2003.. 2).
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Halymeda discoidea
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Fig. 26. Vertical changes of coverage of a dominant seaweed species, Halymeda
discoidea in Chuukish water, FSM (2003.. 2).
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-Lithophyllum sp.

ST. 1 ; ST.2 ST.3
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a9y 27 F A<t T A A3t Lithophyllum sp.o F4E A= (
2003. 2).

Fig. 27. Vertical changes of coverage of a dominant seaweed species, Lithophyllum
sp. in Chuukish water, FSM (2003.. 2).
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UPGMA
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cluster analysis (2003. 2).

Fig. 28. Cluster diagram (UPGMA) based on seaweed coverage in
Chuukish waters, FSM (2003. 2).
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Fig. 29. Cluster analysis (UPGMA) diagram based on species

occurrence of seaweed in Chuukish waters, FSM (2003. 2)
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T WIAZE TF (mangrove beds) 59 MAXE AMAHUY) R 2HEFFI A
Aoz He # gk 3W 2AE dxi FdME @9
Gracilaria sp.%t Eucheuma sp. Z< Ao 8% & a5z Ly} o5 £
o AAYeANMY 22X Fu
HEFE NEsty] feie Ay
of gk B} WU AL g FHETH
doisid el BE3I= Eucheuma sp. = 7F7]d (carragrman)e] 982 o]&5 1 ¢
on, AT 71E22 oF 320008/39 FAANTE 7121 Yk FAAE ZA
I =ulAetoly dA Fgerzels), Fteueta) A, Fdolrlotel A EraiA A
AT77F JAYH D g} vpolAR Y Alctel| N Zuo)Fr} AFEE Eucheuma sp.2 %
Aot Aoka dHA Ao BEFE THE o7 AMLHA Y Gracilaria sp 9 HEo] A&
S Ex AREET] o uig o] ¥e Folg wEkd ZIoju ¥ X dof A%
= 0l & FH7IES MLty dXFERe BRFE Fev) Utk B3], 239 A =

xo] Fo AT UFASE F833% Namoluk Atoll 53 3 x M=o wga
o 23

AT Qe Ao wus, dxF g QA

S8xoM AT FAF2N 29 F 93vlgdE e

2 x49
Bl A A AL BukE, AL ssuta e e dule 19 01453 o

- 105 -



F 34 SR FAFEAHY A
b

Table. 34. Sex ratio of blacklip pearl oyster collected in Chuuk Atoll

Sex ratio X* value .
No. of sexed (92:2) against 19118 Probability

Female Male

1:145 1.55 >0.05

38 55

A7) W& gyl Zba 80mm ©]4e! fAle]l A
7 F7HEl wel A ulEe] dAE Friste
B45%ZA FA o v gh EE Aoz FAEHUG ( d
g HY A72AF 27]dE 100% TR JDdA A1 0mmE HFEo] A=
4ol dojubs Ao 2 Bag v vk (Pouvreau et al, 2000). 1] diF-E9 I
FZ7) (Pinctada spp.)e Z7]E Aoz WHad Hosxvt +3 9ol Ldidi
AA A7 FrrebEA gHY WEVE Fole §44%5E A olAl (protandric
hermaphroditic) 2 <24 It (Tranter 1958a, 1958b). whebr E FA} Ae o] HY
AT 29 2E AF¥E Hole Ao yeigd zEy B Fo A4ZA 4L ui¢
ER IR - (

}L
=2
E
o

= W&t 2% A (hermaphroditism) 9t &g 0] A 3
gonochorism)® 424 44s Holw, AFFAHGAE Jdd wed FHNSH (
protandric) =i+ A3 X <%¥ (protogynic)S =5 YEPH™, Tranter (1958b) SA] 4 F

daolMe AR5 E 32A Fdo] #FFHVE vk Bud v 3o B F9 A
AR Fde 2, F 77, 9ol AE, A AV 29y Jdo dF & R T 9

1. &
AL dge Aud oz FAy) ALr] wEv) Hiby) 28 FAV] 5 FAHE
e Aoz ddA g
daE 29 284 R FXF AFA e dd (ovarian sac)e 2 o] Foj A Ut
ddHE WSl YA, A5 ARrdEAzAY Hom ofFoA . Hlsdad

- 106 -



C1Mal O Female

100%

»
Q&
g 80% I
e
LL et
e -
» 60%
<)
©
=
S 40%
»
8 o
o .
&
5 20%
o .
[
o

0%

>30 40 >50 >60 >70 >80 30 00 10 20 30 >140 156

Shell Height (mm)

a9 30, A3 W& A SAFZMe AMul (%5 38, 8 55). Pouvreau et al
(20000 4% A=(Z3 90mm °lsh) L

Fig. 30. Sex ratio based on shell height of blacklip pearl oyster collected in Chuuk
Atoll (%; 38, 8, 55). Pouvreau et ;ﬂ. (2000) was sited to compensate

unavailable size groups.
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Fig. 31. Frequency of gonadal development stages of female blacklip pearl oyster
collected in Chuuk Atoll, FSM (n=38, 2002 ~ 2003).
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Fig. 32. Frequency of gonadal development stages of male blackiip pearl oyster
collected in Chuuk Atoll, FSM (n=55, 2002 ~ 2003).
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3ttt (Alagarwami et al. 1989, Gervis and Sims 1992,
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Rose and Baker 1994, Southgate and Beer 1997, Yukihira et al. 1998 ).
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A8 AR, 283 N oculata’® ZAFEN F49 HolEHFor Adxden, 1 9
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st Al&H oz Afudste] HolAE S HRAT

T Ge A g g o271 7H 2™ AZEE oF 14¥olen, T suecica®
A Uiz Yol YBELS BF 28 x 10° Al¥E/ml ol ¢33 44732 U9 (%
35).

# 35 muith HolAE o AN Y wfFA

Table 35. Result of food organism culture under tropical condition in Chuuk, FSM

) Density (cells/m{ )
Species
Intermediate culture (5¢) Mass culture (304)
Isocrysis aff. galbana 8.5%10° 5.3 x10°
Pavlova lutheri 4.3x10° 2.8 x10°
Chaetoceros gractlis 5.7x10° 3.0 x10°
Tetraselmis suecica 1.6x10° 0.75x10°

F0u G AP FA AXLEE [ gabana® A$ 247 85x10° ME/mb L 53x10°
AZ/meoI Ak B, P lutheri= Z47F 43x10° AZ/m 2 2.8x10° A E/molg o™, Ch
gracilise 247+ 57x10° A3E/me 2 3.0x10° A E/me, T suecicas Z+7F 1.6x10° A %/ml
2 0.75x10° A Z/molAth B WjFATE deid (20020 WEte o7t B WYAEES
UER IR 1L, Sdiell A o] dubAQl WHol g wjkd iz wlsted oFt u &I AFHE
Bl vt HolHE S EAFxM FA9 Holg Abgstgn
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(ot

ANEASFieo AbEe Zale 2behf e FY 2 A 742 HansmicronesiaAt
M B# F SAF2M EHRE ALEIAT Zole AAFAE Hetn 53 dHR
A2 Rtsto] e B2 RANEES /Fo] AAT & AHFLe AT A5
AR B FRNY AREE e AAFTANE B A F AL AYsus 3
A (2002)3} T3tk 108 30U RE 129 28974A AA L X F 1539 Atax)
=5 AAEtlod, o] F 7T FAHAE AL ¢ AU (K 36).
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Table 36. Result of artificial spawning of blacklip pearl oyster
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A 2001) ¢ Alagarswami et al. (1989)9} H5AFSE otk ZFUE AFGAE A
A A9 Ee ANES 1S9 R, 27 2447 BA 5AA ol ¥ ARE

A7t FeEl A Do REE AR ey
FAFEN FAB) AT Ak AT 308 WIS 3N 24T =L
Shglov], o) WY Ztzhe) MTs} BdspE Al Aolsk Wk (X 37, BrEe )
A7E 10/ HEAGAC R WE s on 2447 Tol= 27] DASA O] A e
Fov, Wiz AHLe ddEe fAs AT 27 DR o] *Ze Adnd ue
Ko, 3k Zh

& 37 FAFENS] R R 2U1%g (298 ~ 31T, 31 ~ 33%)

Table 37. Embryonic and larval developments of blacklip pearl oyster ( 29.8 ~ 31 T,

31 ~ 33%)
Developnig stage Time after spawning Size (um) Remark
Fertilized egg
2 cell stage 1lhr 5045
32 cell stage 3hr 50+5
Trochophore stage 10hr 50£5
Early D shape larvae 17hr 70£5 1st motality
D shape larvae : lday 75+5 Start of feeding
Development of ciliata 1.5day &0
Late D shape larvae 3day 90 2nd mortality
Early umbo larvae bday 125 Sea cage culture
Umbo stage larvae 11day 180
Eyed larvae 13day 210
Pediveliger larvae 14day 220 Insertion of spart
Spat 20day 230 collector
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ASL AN = o FAol zHg 125me] 271744 7)o Tt 4
2 180 ~ 190m =719 AAZNHA (R IV-Dez AFsgoed, 13d44 488 /1A
4 (3R IV-2)0] Fdat7] Aasidnh o We f4 271 4 7

o IEVIFALE MARH 2da7] Azsd e, gqiEe Aol 208 A FEI &
Aoz dg stglon 2194 AAsAG (B IV-3). FAF 1044 -‘?’*7_4%*3% 7
2mme A3 (3R V-9 AZsAc. SAFEN FHFT] oA F27] FA o
H7\ A 24 7\] 7+E Alagarswami et al. (1989) ¥ Southgate and Beer (1997)¢} A}

stALH, wgFAol 2T AVle ols9 dTRT 29 W

oJAE FF WE ZHFXN FAY 2VAFS Lot Astd DAFAS 7

T &7 &35t T 387 o] 33)/d Fol HA A 2T E FAS)

ATt Hol BB e ST 4F AL Pavlova lutheri o777t 74 F5st

“om I &2 Isocrysis aff. galbana, Chaetoceros gracilis <ol X12 (1™ 33) ¥
P

AGH O Fol8 ol BAAX AT (P>0.05).

E 38 Holo] WE FAFZA f49) HALWL 9T Fol £

Table 38. Conditions of feeding experiment for larvae of blacklip pearl oyster

Days after 1st feeding Amount of food (cells/mf)* Food organisms
1 2,000
2 4,000 )
Pavlova. lutherti,
3 5,000 .
Chaetoceros gracilis,
~ 6,000
Isocrysis aff. galbana
6 ~ 7 8,000
8 ~9 10,000

* cells/ml is equivalent to cells/ind. when stocking density of larvae was lind./mé

A
e Aog AzAY, a8y, Alagarswami et al.

(1985)= Isochrysis aff galbana$}t Pavlova lutheriE Z+Z: Foldte] HAL ALS3 A3
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104 -
102ﬂ
100 -

Shell Length (um)
P

84 T T T T T I —
1 3 5 7 9

.

Days of Culture

a9 33 Yol AEe] TR OE ST FA8 271A4A
Fig. 33. Early growth of larvae of blacklip pearl oyster depend on food organisms.

= Ch: Chaetoceros gracilis, Iso: Isocrysis aff. galbana, Pav: Pavlova. lutheri
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I galbana® FolF7} P. lutheri ol 7ol H|3ld A&o] of WE Aoz Hisgon,
Southgate et al. (1998)F I galbana T °|7} P. salina®t C. simplex & °| 7 dl8] 2%
o 4ol AA3 wE Aoz Buste ol FHo wet A AolE HolR ¥
2 2 AFee Aozt Wk olgjg Aol APz wWE Aol
A AEHoE AYudd F&
o
AFz2N FA Ao A dFE dotR7] Hstd 304
= )

el
, AFA Feol7, 50m AHRsF T,
}

on, 2 0ge 5m AABHF fFANA el FEAU T, Sm oA el #
TolFet wel T3l Aolsk vlAstAYt (2% 34).
49 A% g T 594 A9 2E AAZ AAsE
A4S YA Qo2 et
G FolTe] AT 234%, Bm F5A FFol

= fus
T 64%, AFA Fol T ASole 14.2% 183 50um T4 FaolTe A 0%=E
™

339 woldRel wE FXFEN FA BES

Table 39. Survival rate of larvae of blacklip pearl oyster depend on feeding regimes.

Feeding regime Initial no. larvae final no. larvae Survival rate (%)
50im SW 25,000 0 0
5um SW, feeding 25,000 5,847 234
bum SW, nonfeeding 25,000 1,472 6.4
Stagnated, feeding 25,000 3,266 14.2

* SW ! filtered seawater, continuous flow
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901

88 - —‘— Flow, 50um, no food
86 - <> Flow, 5um, food
T —A— Flow, 5um, no food
£ 84 |
S i} Stagneted, food
E 82 -
o
G 80 -
L 78
2 76
P74 ]
72 -
70 T T T T T T r . ;
Days of Culture

29 34 Folyel e ZAFzs) FAY 24,
h of

Fig. 34. Early growt larvae of blacklip pear]l oyster depend on feeding regimes
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E 40, 5% 27 DEFAYY) FA5ol B2 ol 4E FH Folg

Table 40. Feeding regime of D-shape larvae of blacklip pearl oyster

~ Amount of food
Days of eulture Kind of food: (cells/ml)# Remark
1 Iso., Pav. 2,000 3 times/day
2 Iso., Pav. 3,000
3 Iso., Pav. 3,500
4 Iso., Pav. 4,000
5
(Sea cage 1) Iso., Pav. 8,000
6-7
(Sea cage 2, 3) Iso., Pav. 10,000
8
(Sea cage 4) Iso., Ch-g 10,000
9-10
(Sea cage 5-6) Iso., Ch-g 12,000
11-12
(Sea cage 7-8) Iso., Pav., Tetra. 15,000
13-15
(Sea cage 9-11) Iso.,, Pav. 20,000 spat collector
16-19 Iso., Pav, Ch-g 25,000 2 times/day
Spat Iso., Pav., Ch-g, Tetra > 25,000

* Iso. : Isocrysis aff. galbana, Pav. : Paviova lutheri, Ch-g : Chaetoceros gracilis,
Tetra : Tetraselmis suecica

# residual food organism in rearing tank
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A F7tA] B 23RS EE EXNFR) ZRANETAL AGYEE 2ged e

3 2.

D). HolAE wigFTH
19 HolAE 9F (10°M3/250me) R ewdr] 8 (22T, F37] 12:12)
2 - Hol e Fu] (mETIAA 2 wiekss ) ¢ 23T, 3000lux(FF7] 12:12)
39 @ Hol W EujFEn)
49 REWYG HF (x 7Y F712 9 )

250D, @, @, @ — 5/wiFE7] D, ©, @, @ + =L 250mD, @, @, @
- Isocrysis aff. galbana > 80 x 10° A ¥/m¢

- Pavlova lutheri > 4.0 x 10° A2 /ml
« Chaetoceros gracilis > 55 x 10° A Z/me
- Tetraselmis suecica > 15 x 10° A2 /mb

1 SF HE (dFol el e =3)
50 wWgE7l ©, @ — 3074 wFE7) ©
54 MFE71 @, @ — 30/ wiFE&7] @
16 0 304 &7 He] HolELLI AHYE &F F Fo
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- Isocrysis aff. galbana > 5.0 x 10° A %/mf

- Pavlova lutheri > 25 x 10° Al Z/me

- Chaetoceros gracilis > 30 x 10° M Z/ml

- Tetraselmis suecica > 1.0 x 10° A Z/m
- gy

cBa ] w304 WgEY) O @ nHE Fol (108 £ v F4
PRl 102 8 Fol)
- &7 Isocrysis aff. galbana®t Pavlova lutheri® 1112 20004 E/md
H Fol dtx, f4e A we WA THL FU}
- Folgo 120 = wjkd Ay}
3

-5UA v FE T HolBEFo] 104 olstE EW HA FFE ] Fol

2). dAEREETA
ENE 47 ¥e SUo2 Ada A" R ARE, A4a B39 BrisA 29 2501
ol AHEstH, HolAE wiFA T wiel AISUARE p5E
15¢
09:30 - 11:30 : Z/HAF = Lut
11:30 - 12:00 @ A2 & (FA 54, R 374A o))
12:00 - 13:00 : X F24 HAHL(RZAE AA)
13:00 - 15:00 @ BFo] ZHI 15N ZolA 7tE
15:00 - 20:00 : A3 5F<4[20-22C] : 1001 &7
20100 - 21:00 : AFFE 8 (A &5 1/3)
- A Ade F9[295C] £ f4
THAEYH Aol dojud K5 T2 (A FA AA)
CEA Y Hx: w308 F AR £
21:00 - 21:30 + A& AT E AlE, B3 S22 olF (2-39THA/m)
S LAEQ (2-4M4 7))
oFZt Z7] DCE HE (AHFE FAA AH8)
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06:00 - 07:00 : &&2 FA4 &, 7+ Z27] ACE A%

- 127 -



17
07:.00 - 07:30 : DA
08:00 - 08:30 : &

184
07:00 - 08:00 :
08:00 - 08:30 :
18:00 ~ 19:00 :
22:00 - 22:30 :
19¢ ~ 20¢
07:00 - 08:00 :
08:00 - 08:30 :
22:00 - 22:30 :
21¢
07:00 - 08:00 :
08:00 - 11:00 :
11:00 - 12:00 :
12:00 - 13:00 :
15:00 - 15:30 :
22¢ ~ 274
- gl 1 28/4,

29

20100 - 21:00 : DBFA A, 78, FAASFERE o)F 2UTA/m)

O]:

Q)
=

A &1 (75um)

ol (Isocrysis aff. galbana + Pavlova lutheri : 1 + 1,
20004 Z/me), Aol zhetste] Hol x4 I, 33)/%
07:00, 12:00, 18:00 & ©]

AERl, Holw 24

(3,0004) Z/mé, 08:00, 14:00, 20:00)

A (571 D3, 90um)
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Z7N AR 7148 2l (125m), HolzF 24 (4,000 ~ 50004 E/ml)
A7t rE & CH/m)
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1345 % 271.8g ol F ald= s =) 2

Hole A% B E 25T AdeFdd 839 F25AaL, 23k o]Fde 2 3 HolF

Hog desEA dAssnh. i #E s 88 FRPEAZYE Fxoll4 C

o 33AdoR {43, Yol Isochrysis aff galbana, Chaetoceros simple 1)

Tetraselmis tetratheleE £33t 10,000 ~ 15000 A ¥/m =2 24A17F F539
12 &8 A oF 7009mtE o DARAS FASA R, 24, 3A "P‘?:H"T A3 74z

150%tetg] ¢ 30‘3}“}3’9] DAFAS FASAY 28y 43 2 5 AFHEAME &

Zgto] Whg-te] =AY FHo= Ay (F 34).

¥ 43 BRAFEMY 2U dFaTg A

Table 43. Domestic trial of induced spawning of blacklip pearl oyster

i No.
Average size (mm, g) No. Spawning
Date No. Shell Shell Total D-shape
. ] response rate
length height weight larvae
‘02. 8 2| 164 141.3 1345 271.8 $4/87 6.7 7 millions

02. 9. 7, 51 139.0 132.7 2680 |$3/%12 29.4 1.5 millions
‘02. 9.16] 80 148.6 1422 3218 |f1/%21 27.5 0.3 millions
‘02. 10. 4] 30 126.0 1152 141.9 314 46.6 0
‘03. 3.28| 64 1395 134.7 269.1 827 42.2 0
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Fig. 35. Larval growth of blacklip pearl oyster depend on food.
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Table 44. Growth of larvae of blacklip pear] oyster depend on food organisms

Condensed food Cultured food
Date Shell length (gm) |Survival rate (%)| Shell length (um) [Survival rate (%)
02. 8 5 83.3+2.26 100 83.3+£2.26 100
‘02. 8 7 88.0+3.28 67.5 88.0+3.28 66.6
02. 8 9 90.8+2.26 52 93.6+3.50 93.3
‘02. 8 11 90.4+3.38 23 96.3£5.36 30
‘02. 8 13 89.5+3.65 156 98.1+£5.64 26
02. 8. 15 100.0£7.42 0.15 103.4+5.90 11
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of placklip pearl oyster depend on water supply method

Day of Stagnated rearing Flow through rearing
) Shell length Survival rate Shell length Survival rate

rearing

(ym) (%) () (%)

0 78.1+2.15 100 78.2+2.64 100

2 83.3+2.26 85.8 85.3+2.63 75

4 88.0+3.28 67 91.5+3.11 52

6 93.6+3.50 53 97.2+3.09 41

8 96.3+5.36 43 102.0£6.50 38

10 98.0+4.86 32 102.245.80 25
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3o, SAYAeZ ARl AL #AY ol Tl Aojde Fx7ld ol HAE
o] #AFHAY oF moHy 60¥ A} Foe AHade] WA Ul B FHEAEA
A&k} (genital cannel) Woll Aatge] Fa7t dAJY T, A2 7}o] XA 3
Hlo} 7he A&7 AR EC] FEEHAT (B 47).
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E 47. Fol 79 7lobztY SRAFEI) A4 wEdAd Nlxs v
Table 47. Comparision of development of gonad of blacklip pearl oyster between

feeding and nonfeeding condition

Feeding group Nonfeeding group
Date
Sex | Developing stage % Sex Developing stage %
02 10. 16 2 Spawning stage 10 5 Spawning stage 10
D & R stage 90 D & R stage 90
Developing stage 25
'02. 11. 13 3 Maturing stage 125 D & R stage 100
D & R stage 625
Developi t 11
ceve (?pmg Stage Developing stage 10
'02. 11. 28 3 Maturing stage 22 3
D & R stage 90
D & R stage 66
02, 12 17 2 Spawning stage 10 5 Developing stage 10
D & R stage 90 D & R stage 90
'03. 1. 18L D & R stage 100 D & R stage 100

* D & R stage : Developing and Resting stage
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Fig. 36. Vertical profiles of temperature (A) and salinity (B) in the vicinities of
Moen Island, Chuuk, FSM (2002. 8). k
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3~0.116iM2} % HHE 2. F FaA J%de 0110~0207 pM9] &= HYE
rebRiTh 14k Q19 BEE 0.022~0089 uM9] = HHAE HERt AR 149
FEE 14200~20580 pMo vx HHAE YEHHT §84h-a T FFA 032u8/¢
FA 15mel A 0.35ug/ ¢, A 30moll A 0.42ug/ ¢ 2] Ml en FAH Co 20m 4l
A 075ug/ ¢ 2 7FR =Tk (2" 37).

o

¥ 48 55 B9 FHEHQY JSEF BE (2002, 8)
Table 48. Concentration of nutrients in the vicinities of Moen Island, Chuuk,
FSM (2002. 8)

Stations | Depth %\IH4 NOZ NQS TN HPO4 Si(OH)4

uM) (uM) M) | (M) (uM) (uM)

A 0 0.056 N.D. | 0.093 0.149 N 0.030 20.530

15 0.053 N.D. 0.116 0.169 0.050 14.200

30 0.041 N.D. 0.116 0.157 0.089 17.092

C 0 0.093 N.D. 0.073 0.166 0.042 18.486

20 0.079 N.D. 0.023 0.102 0.065 17.325

E 0 0.109 0.017 0.070 0.196 0.022 19.164

18 0.079 0.011 0.116 0.207 0.040 18.149

ZUAEFIE

ZUMEFAE F Synechococcus® A7 AdM FAldl wat 315 x 107 ~434 x 107
AE/09 MR A Be MAsE Jehidth (F 49). Prochlorococcuss 5.34 x 10°
~ 785 x 10° A X/ 29 A2 Synechococcus BT & F% S Jebih
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Chlorophyil-a (ug/l)
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W o 0,5\&“ Ve

Stations & depth

e,%\)

Oy 37 55 B2 T 924 -a9 & (2002, 8).
Fig. 37. Chlorophyll-a distribution in the vicinities of Moen Island, Chuuk, FSM (
2002. 8).

- 140 -



02

49 =5 FHN G zuAE
Table 49. Occurrence of picoplankton in

FSM (2002. 8)

X

EER

=

E 0

S (2002. 8)

the vicinities of Moen Island, Chuuk,

Stations Depth Proihlorococcus Synichococcus Picogukatyotes
(10° cells/ ) (10" cells/ 2) (10° cells/ #)
A 0 7.85 4.00 9.97
15 5.34 434 10.30
30 6.69 3.15 9.49
C 0 11.90 3.28 14.50
20 9.91 8.66 16.60
E 0 1.24 3.29 5.98
18 0.65 338 7.88
Picoeukayotes® F4lo] ma} 949 x 10° ~ 1.03 x 10° AT//¥92 20ASFaE
T M EE FES UMY AE CH A E A= FH A ¥ FHE JE
WA e ol ZUAZFIEEL AP gl JxAAEY R ES AXsta gl
of, ojul A e E7) o HBE W FoW FTEE WU WG 2AAT 8FH
718 F A2 F 2 Cocoolithophores
A7bd BEFE 532 x 100 ~ 312 x 10° AE/29 AAF HHE Yo,
Coccolithophores®] 7HA 5= 963~8,020 AE/ 2 9] FFolATH (R 50). AAHo2 &5
B AFolM AAF7E woke
TEF, FUEF L AVER
AE 27) 20mm o139 AIY HTEFAEY Fx2F % JURFY AAF REE
BEH FR2FE 320 ~ 1900 AZ/2, HREZFE 1,040 ~ 6560 AE/ 29 A5 HY
E Rtk @8 AX 27 20m o) EFIY dAAAED MEFFE 400 ~ 3470
AEZ/29 BHE 2HY (£ 5D,
AVNEFAE
Net= AF 3 20um ol dol RN EZHIES NAl4 X 587 ~ 633 AE/v2 A
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FHgdel ArtdS AL F 2 cocoolithophores®] Zd

Table 50. Occurrence of autotrophic flagellates and coccolithophores in the

vicinities of Moen Island, Chuuk, FSM (2002. 8)

Stations Denth Autoflagellates coccolithophores
P (10° cells/ #) (10° cells/ £)
A 0 0.53 0.23
15 0.59 0.96
30 1.44 1.76
C 0 1.33 1.60
20 2.67 6.58
E 0 1.27 1.93
18 3.12 8.02

X bl &F

Table 51. Occurrence of diatom, dinoflagellates and ciliates in

R4 Fasly F2F, LR

Moen Island, Chuuk, FSM (2002. 8)

9 guEFe AR (2002 8)

the vicinities of

Stations Depth Diatom Dinoflagelltes Ciliates
(cells/1) (cells/1) (cells/1)

A 0 61,900 1,040 900

15 440 1,780 3,470

30 400 3,870 2,670

C 0 1,040 2,360 430

20 2,720 6,560 320

E 0 400 1,120 560

18 320 3,760 400

b Aol

HAAJG (F 52). 7FF FINXE Hemiaulus membranaceous$t Nitzschica

longissima, Thalassiosira sp. S°] Adido=zw @gton AARXFFA  Navicula
subcarninata$t Podocystis spathulata’s©l 339t JAEZZF Fole  Ceratium
furca, Ceratium kofoidii, Protoperidiniu sp. S°] st HAaxxd Hx2iFd

Trichodesmium sp.= 7F% Z%3

AT

- 142 -
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Fd (2002, 8)
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NN ZHIE Y Q0umeZ AFHE AEZHIE

Table 52. Occurrence of phytoplankton collected by plankton net (20pm) in the
vicinities of Moen Island, Chuuk, FSM (2002. 8)
(unit: cells/ 2 )

‘ Stations A C E
Species
Bacillariophyceae
Amphora laevis 3.2 2.7 15
Azpeitia sp. 0.5
Cerataulina pelagica 05
Diploneis sp. 05
Guinardia cylindrus 04
Guinardia striata 0.3 4.0 1.6
Hemiaulus membranaceous 29 5.3 7.0
Leptocylindrus danicus 2.0 3.1
Lichmophora abbreviata 05
Navicula subcarinata 0.9 05
Nitzschia angularis 0.3
Nitzschia longissima 2.5 49 2.1
Proboscia alata 0.4
Thalassionema flauenfeldii 0.6 1.3
Thalassiosira sp. 29 3.1 2.1
Roperia tesselata 0.3 04
Podocystis spathulata 04 0.4
Dinophyceae
Ceratium breve 0.3
Ceratium furca 4.3 6.2 8.6
Ceratium kofoidi 35 4.4 4.3
Ceratium longinum 03
Ceratium teres 14
Ceratium tripos 2.7 0.5
Dinophysis caudata 35 3.2
Gonyaulax sp. 0.6 04 05
Heteraulacus polyyedricus 0.9 3.2
Phalacroma argus 09 0b
Podolampas palmipes 04 ‘
Pronoticulla rostrata 0.4
Protoperidinium sp. 5.8 5.8 6.4
Cyanophyceae
Tichodesmium sp. 279 7.1 14.4
Total cell number 63.3 59.0 58.7
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Appendix. List of fish species investigated in Chuukish waters (1999-2003)

Class Chondrichthyes
Order Carcharhiniformes
Family Orectolobidae
1. Nebrius concolor (Riippell)

Family Hemigaleidae

2. Trigenodon obesus (Rippell)

Family Carcharhinidae
3. Carcharhinus albimarginatus (Riippell)
4. Carcharhinus amblyrhynchos (Bleeker)
5. Carcharhinus melanopterus (Quoy & Gaimard)
6. Carcharhinus spp.l
1. Carcharhinus spp.2

Order Myliobatiformes
Family Dasyatididae
8. Dasyatis kuhlii (Miiller & Henle)

9. Aetobatis narinari (Euphrasen)

Class Osteichthys
Order Anguilliformes
Family Muraenidae

10. Gymnothorax javanicus (Bleeker)

Family Congridae
11. Gorgasia spp.
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Family Clupeidae

12.

Spratelloides delicatulus

Family Synodontidae

13.

Synodus spp.

Order Beryciformes

Family Holocentridae

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.

Mpyripristis adusta Bleeker

Mpyripristis berndti Jordan & Evermann
Mpyripristis vittata Cuvier

Mpyripristis spp.1

Mpyripristis spp.2

Myripristis spp.3

Neoniphon argenteus (Valenciennes)
Neoniphon scasmmara (Forsskal)
Neoniphon spp.

Sargocentron caudimaculatum (Riippell)
Sargocentron diadema (Lacépéde)
Sargocentron ittaodai (Jordan & Fowler)
Sargocentron spiniforum (Forsskal)
Sargocentron violaceum (Bleeker)

Sargocentron spp.

Order Syngnathiformes

Family Aulostomidae

29. Aulostomus chinensis (Linnaeus)

Order Scorpaeniformes

Family Scorpaenidae

30.

Pterois volitans (Linnaeus)
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Order Perciformes

Family Serranidae

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
ol.
52.
93.
54.
56.
ob.
or.
58.
59.

Luzonichthys waitei (Fowler)

Pseudanthias bartlettorum (Randall & Lubbock)
Pseudanthias dispar Herre

Pseudanthias lori (Lubbock & Randall)
Pseudanthias pascalus (Jordan & Tanaka)
Pseudanthias pleurotaenia (Bleeker)
Pseudanthias smithvanizi (Randall & Lubbock)
Pseudanthias squammipinnis (Peters)
Pseudanthias spp.1

Pseudanthias spp.2

Aethaloperca rogaa (Forsskal)

Anyperodon leucogrammicus (Valenciennes)
Cephalopholis argus (Schneider)
Cephalopholis leopardus (Lacépéde)
Cephalopholis miniata (Forsskal)
Cephalopholis sexmaculata (Rippell)
Cephalopholis sonnerati (Valenciennes)
Cephalopholis urodeta (Bloch & Schneider)
Cephalopholis spp.

Epinephelus merra Bloch

Epinephelus caeruleopunctatus (Bloch) -
Epinephelus polyphekadion (Bleeker)
Epinepheles tauvina (Forsskal)

Epinepheles spp.

Plectropomus areolatus (Riippell)
Plectropomus laevis (Lacépede)
Plectropomus oligacanthus Bleeker
Plectropomus spp.

Variola spp.
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60. Pseudochromis spp.

Family Cirrhitidae
61. Paracirrhitus arcatus (Cuvier)
62. Paracirrhitus forsteri Schneider
63. Paracirrhitus hemistictus (Ginther)

64. Paracirrhitus spp.

Family Apogonidae
65. Apogonidae spp.
66. Apogon complessus (McCulluch)
67. Apogon cyanosoma Bleeker
68. Apogon gilberti (Jordan & Seale)
69. Apogon nigrofasciatus Lachner
70. Apogon spp.1
71. Apogon spp.2
72. Apogon spp.3
73. Apogon spp.4
74. Archamia spp.
5. Cheilodipterus spp.1
76. Cheilodipterus spp.2

Family Malacanthidae
77. Hoplolatilus starcki Randall & Dooley
78. Malacanthus brevirostris Guichenot

79. Malacanthus latovittatus (Lacépéde)

Family Echeneidae
80. Echeneis naucrates Linnaeus
Family Carangidae

81. Gnathanodon speciosus (Lacépéde)
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32.
83.
84.
85.
86.
87.
38.

Carangoides orthogrammus Jordan & Gilbert
Caranx lugubris Poey

Caranx melampygus (Cuvier)

Caranx sexfasciatus Quoy & Gaimard

Caranx spp.

Decapterus maruadsi (Temminck et Schlegel)

Elagatis bipinnulatus (Quoy & Gaimard)

Family Lutjanidae

89.
90.
91
92.
93.
9.
95.
96.
97.
98.
99.

100.

Aphareus furca (Lacépede)
Aprion virescens Valenciennes
Macolor macularis Fowler
Macolor niger (Forsskal)
Lutjanus bohar (Forsskal)
Lutjanus ehrenbergi (Peters)
Lutjanus fulvus (Schneider)
Lutjanus gibbus (Forsskal)
Lutjanus kasmira (Forsskal)
Lutjanus monostigmus (Cuvier)
Lutjanus semicinctus Quoy & Gaimard

Lutjanus spp.

Family Caesionidae

101.
102.
103.
104.
105.
106.
107.
108.

Caesionidae spp.

Caesio caerulaurea Lacépede
Caesio lunaris Cuvier

Caesio teres Seale

Pterocaesio lativittata Carpenter
Pterocaesio marri Schultz
Pterocaesio trilineata Carpenter

Pterocaesio spp.

- 163 -



Family Haemulidae
109. Plectorhinchus spp.
110. Plectorhinchus goldmani (Bleeker)
111. Plectorhinchus obscurus (Giinter)

112. Plectorhinchus picus (Cuvier)

Family Nemipteridae

113. Scolopis brilineatus (Bloch)

Family Lethrinidae
114. Gnathodentex aurolineatus (Lacépede)
115. Lethrinus rubrioperculatus Sato
116. Lethrinus erythracanthus Cuvier
117. Lethrinus spp.

118. Monotaxis grandoculus (Forsskal)

Family Mullidae
119. Mullidae spp.
120. Mulloides flavolineatus (Lacépéde)
121. Parupeneus barerinus (Lacépéde)
122. Parupeneus multifasciatus (Quoy & Gaimard)
123. Parupeneus spp.1l
124. Parupeneus spp.2

Family Kyphosidae
125. Kyphosus bigibbus Lacépéde

126. Kyphosus cinerascens (Forsskal)

Family Ephippidae
127. Platax spp.
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Family Chaetodontidae
128. Chaetodon auriga Forsskal
129. Chaetodon barronessa Cuvier
130. Chaetodon burgessi Allen & Starck
131. Chaetodon ephippium Cuvier
132. Chaetodon kleinii Bloch
133. Chaetodon lunula (Lacépéde)
134. Chaetodon melanonotus Bloch
135. Chaetodon meyeri Schneider
136. Chaetodon raffelsii Bennett
137. Chaetodon reticulatus Cuvier
138. Chaetodon tinkeri Schultz
139. Chaetodon trifascialis (Quoy & Gaimard)
140. Chaetodon trifasciatus Park
141. Chaetodon ulietensis Cuvier
142. Chaetodon vagabundus Linneaus
143. Chaetodon spp.1
144. Chaetodon spp.2
145. Forcipiger flavissimus Jordan & McGregor
146. Hemitaurichthys polylepis (Bleeker)
147. Heniochus chrysostomus Cuvier
148. Heniochus singularis Smith & Radcliffe

149. Heniochus varius Cuvier

Family Pomacanthidae
150. Apolemichthys trimaculatus (Lacépede)
151. Centropyge bicolor (Bloch)
152. Centropyge bispinosus (Giinter)
153. Centropyge colini Smith-Vaniz & Randall
154. Centropyge vrolicki (Bleeker)
155. Pygoplites diacanthus (Boddaert)
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156. Pomacanthus imperator (Bloch)

Family Pomacentridae

157.
158
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.

Amphiprion chrysopterus Cuvier

Amphiprion clarkii Schultz

Amphiprion melanopus Blecker

Amphiprion spp.

Chromis
Chromis
Chromis
Chromis
Chromus
Chromis
Chromis
Chromis
Chromis
Chromis
Chromis
Chromis
Chromis

Chromis

acares Randall & Swerdloff
agilis Smith

aloha Randall

amboinensis (Bleeker)
analis (Cuvier)
atripectoralis Welander & Schultz
caudalis Randall
margaritifer Fowler

viridis (Cuvier)

xanthura (Bleeker)

spp.1

spp.2

spp.3

spp.4

Dascyllus arunanus (Linnaeus)

Dascylius melanurus Bleeker

Dascyllus reticulatus (Richardson)
Abudefduf lorenzi Hensley & Allen
Abudefduf sexfasciatus (Lacépede)
Abudefduf spp.

Amblyglyphidodon aureus (Cuvier)

Amblyglyphidodon curacao (Bloch)

Cheiloprion labiatus (Day)

Chrysiptera biocellata (Quoy & Gaimard)
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185.
186.
187.
188.
189.
190.
191.
192.
193
194,
195,
196.
197.
198.
199.
200.

Chrysiptera cyana (Quoy & Gaimard)
Chrysiptera leucopoma (Lesson)
Chrysiptera oxycephala (Bleeker)
Chrysiptera unimaculata (Cuvier)
Chrysiptera spp.1

Chrysiptera spp.2

Plectroglyphidodon dickii (Liénard)
Plectroglyphidodon melas (Cuvier)
Hemiglyphidodon plagiometapon (Bleeker)
Plectroglyphidodon spp.

Pomacentrus burroughi Fowler
Pomacentrus coelestis Jordan & Starks
Pomacentrus grammorhynchus Fowler
Pomacentrus vaiuli Jordan & Seale
Pomacentrus spp.

Stgegastes spp.

Family Labridae

201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
211
212.
213.

Labridae spp.1

Labridae spp.2

Bodianus diana (Lacépéde)
Bodianus spp.

Pseudodax moluccanus (Valenciennes)
Cheilinus celebecus Bleeker
Cheilinus chlorourus (Bloch)
Cheilinus digrammus (Lacépéde)
Cheilinus fasciatus (Bloch)
Cheilinus orientalis Giinther
Cheilinus undulatus Riippell
Cheilinus unifasciatus Streets

Cheilinus spp.
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214.

Epibulus insidiator (Pallas)

215. Pterogogus cryptus Randall

216. Cirrhilabrus cyanopleura (Bleeker)

217. Cirrhilabrus exquisitus Smith

218 Anampses twisti Bleeker

219. Anampses spp.

220. Coris aygula Lacépeéde

221.
222.

Coris gaimardi (Quoy & Gaimard)

Gomphosus varius Lacépeéde

223. Halichoeres chrysus Randall

224. Halichoeres hortulanus (Lacépede)

225. Halichoeres trimaculatus (Quoy & Gaimard)

226. Halichoeres spp.

227. Hemigymnus fasciatus (Bloch)

228. Thalassoma amblycephalum (Bleeker)
229. Thalassoma hardwickii (Bennett)

230. Thalassoma lutescens (Lay & Bennet )

231
232.
233.
234.
235.
236.

Thalassoma purpureum (Forsskal)
Thalassoma quinquevittatum (Lay & Bennet)
Thalassoma spp.1

Thalassoma spp.2

Labroides dimidiatus (Valenciennes) 1
Labroides dimidiatus (Valenciennes) 2

Family Scaridae

237
238
239

240.
241.
242.

. Bolbometopon muricatum (Valenciennes)
. Cetoscarus bicolor (Riippell)

. Hipposcarus longiceps (Valenciennes)
Scarus altipinnis (Steindachner)

Scarus bleekeri (deBeaufort)

Scarus dimidiatus Bleeker
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243. Scarus forsteni (Bleeker)
244. Scarus frontalis Valenciennes
245. Scarus microhinos Bleeker
246. Scarus oviceps Valenciennes
247. Scarus schlegeli (Bleeker)
248 Scarus sordidus Forsskal
249. Scarus spp.1

250. Scarus spp.2

251, Scarus spp.3

Family Polynemidae

252. Sphyraena spp.

Family Pinguipedidae
253. Parapercis clathrata Ogilby
254. Parapercis millipunctata (Giinther)
255. Parapercis spp.

Family Trichonotidae

256. Trichonotus spp.

Family Tripterygiidae
257. Tripterygiidae spp.

Family Blenniidae
258. Aspidontus dussumieri (Valenciennes)
259. Meiacanthus atrodorsalis (Giinther)
260. Plagiotremus laudandus (Whitley)
261. Plagiotremus rhynorhynchus (Bleeker)
262. Plagiotremus tapienosoma (Bleeker)

263. Cirripectes variolosus Valenciennes
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Family Microdesmidae

264. Parioglossus formosus (Smith)
265. Ptereleotris evides (Jordan & Hubbs)
266. Ptereleotris hanae (Jordan & Snyder)

267. Ptereleotris heteroptera (Bleeker)

Family Gobiidae
268. Gobiidae spp.

269. Ctenogobiops spp.

270. Istigobius decoratus (Herre)

Family Acanthuridae

271.
272
273
274.
275.
276.
277
278,
279.
280.
281.
282.
283.
284

285.
286.
287,
288.
289

Acanthurus
Acanthurus
Acanthurus
Acanthurus
Acanthurus
Acanthurus
Acanthurus
Acanthurus
Acanthurus
Acanthurus
Acanthurus
Acanthurus
Acanthurus

Acanthurus

bariene (Lesson)

blochii Valenciennes

guttatus (Bloch & Schneider)
leucocheilus Herre

lineatus (Linnaeus)
nigricans (Linnaeus)
nigricauda Dunker & Mohr
olivaceus Bloch & Schneider
pyroferus Kitthitz

thompsoni (Fowler)
triostegus (Linnaeus)

sSpp.1

sSpp.2

spp.3

Ctenochaetus hawaiiensis Randall

Ctenochaetus striatus (Quoy & Gaimard)

Ctenochaetus strigosus (Bennett)

Ctenochaetus spp.

Zebrasoma flavescens (Bennett)
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290.
291.
292.
293.
294.
295.
296.
297.
298.

Zebrasoma veliferum (Bloch)
Zebrasoma scopas (Cuvier)

Naso annulatus (Quoy & Gaimard)
Naso brevirostris (Valencinnes)
Naso hexacanthus (Bleeker)

Naso lituratus (Bloch & Schneider)
Naso unicorns (Forsskéal)

Naso vilamingii (Valenciennes)

Naso spp.

Family Zanclidae

299.

Zanclus cornutus (Linnaeus)

Family Siganidae

300.
301.
302.
303.

Siganus argenteus (Quoy & Gaimard)
Siganus puellus (Schlegel)

Siganus vulpinus (Schlegel & Miiller)
Siganus spp.

Family Scombridae

304.

Gymnosarda unicolor (Riippell)

Order Tetraodontiformes

Family Balistidae

305.
306.
307.
308.
309.
310.
311.

Balistapus undulatus (Mungo Park)
Balistoides conspicillum (Bloch & Schneider)
Balistoides viridescens (Bloch & Schneider)
Melichthys vidua (Solander)

Odonus niger (Riippell)

Rhinecanthus aculeatus (Linneaus)

Rhinecanthus verrucosa (Linnaeus)
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312. Sufflamen bursa (Bloch & Schneider)

Family Monacanthidae
313. Paraluteres prionurus (Bleeker)
Family Tetraodontidae
314. Arothron melegaris (Lacépede)
315. Arothron nigropunctatus (Bloch & Schneider)
316. Canthigaster amboinensis (Bleeker)
317. Canthigaster spp.
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22 28%x 4 F838xd 2d3e 2085 21F5E 52 (2003, 2)
Appendix 2. Species list of mega-benthic fauna in Chuuk and Kuop Atoll,
FSM (2003. 2)

Speciers St.1 | St.2 [St.3]18t.4[St.5]1St.6{St.7]1St.8]St.9St.10|St.11]|Sc.12

PORIFERA
Tethya sp. 0
Aapios sp. 0 0
Axinyssa sp. 0 0 0
Stylotella aurantium 0 0 0 0 0 [
Cribochalina sp. 4]
Xestospongia exigua 0 0 ]
Luffariella sp. 0 0 0 0
Dysidea granulosa 0
Lanthelln basta 0
CNIDARIA
Solanderia sp. 0 0 0 0
Lytocarpus phoenicea
Distichopora sp. 0
Millepora plaryphylia
Distichopora borealis 0
Distichopora viclacea
Millepora sp. 0
Tubipora musica 0
Sarcophyton sp. 0
Dendronephthya sp.1 0 0 Q 0 0
Dendronephihya sp.2 0
Ellisella sp.
Junceella sp. 0
Subergorgia suberosa
Lophogorgia sp. 0 0 0 0 0
Pocillopora eydouxi 0
Acropora sp.t 0
Acropora sp.2
Acropora sp.3
Monrtipora sp.
Porite cylindrica.
Porite lutea 0 0 0 0 0
Porites nigrescens 0 0 0
Porite sp.1 0
Porite sp.2
Pachyseris sp. 0
Pavona clavus 0 0
Fungia echinata 0 0 0 0 0
Peciinia peonia 0
Lobophyllia corymbosa 0 0 0 0
Scapophylia sp. 4] 4]
Scapophyliia cylindricus 0
Favia stelligera 0 0 0
Lepioria ptrygia
Oulophyllia crispa 0 0 0
Pluerogyra sinuosa [} 0 0
Tubastrea micrabtha 0 0 0 0 0 0 0 0
Turbinaria retiform is 0 0 0
Heteractis crispa 0 0 0
Macrodacrtyla doreensis 0 0 0 0 0
ANNELIDA
Sabellidae unid. ¢
Spirobranchus giganteus Q 0 0 0
MOLLUSCA
Lambis scorpius 0
Pinctada margaritifera 0
Peden sp. 0
Spondylus sp. 0 0
Hyosissa hyouris 0 (4]
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22 0 A%

Appendix 2. continued

Species

1

St.2 1813

St.4]St.5}St.6§S8t.7[St.8[St.915t.10

St.11

St. 12

Hyotissa sp.
Tridacna squamosa
Octopus cyanea
ECHINODERMATA
Comanthus suavia
Comastermultifidus
Oxycomanthus bennetri
Crincidea unid.
Choriaster granulatus
Culcita novaeguineae
Linckia laevigata
Acanthasterplanci
Ophiothrix sp.
Diadema savignyi
Echinostrephus sp..
Actinopyga palauensis
Bohadschia argus
Bohadschia goefferyi
Holothuria teucospilota
Stochopus variegatus
CHORDATA
Exostoma sp.
Didem num sp.
Rhopalae sp.
Pokcarmpa quraca

<

f=4

<

o QO O OO

FE=e 55 (199 ~ 2003)
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Appendix 3. Species list of mega-benthic fauna in Chuukish waters,
FSM (1999 ~ 2003)

Species

Chuuk

outer

Kuop

Nom win

PORIFERA
Aaptos sp.
Axinyssa sp.
Cribochalina sp.
Dysidea granulosa
Lanthellan basta
Luffariella sp.
Stylotella aurantium
Stylinos sp.
Tethya sp.
Xestospongia exigua
Axinella proliferans
Cym bastella marshae
Hytios m ela
Dorypleres splendens
Agelis sp.
Acanthella sp.
Dactylospongia sp.
Hippospongia metachrom ia
Pseudoceratina sp.

CNIDARIA
cropora granulesa
cropora sp.l
cropora sp.2

-

cropora sp.3
Astreopora gracilis
Dendronephthya sp.1
Dendronephthya sp.2
Distichopora borealis
Distichopora sp.
Distichopora viclacea
Dronephyton sp.
Elliselia sp.

Favia stelligera
Fungia echinata
Heteractis crispa
Heteractis sp.
Junceella sp.
Leptoria ptrygia
Lobophyllia corym bosa
Loephogorgia sp.
Lytocarpus phoenicea
Macrodaciyla doreensis
Millepora platyphylla
Millepora sp.
Montipora sp.
Oulophyllia crispa
Pachyseris sp.
Pavona clavus
Pectinia peonia
Pluerogyra sinuosa
Platygyra sp.
Pocillopora danae
Pocillopora eydouxi
Porite cylindrica.
Porite lutea

Porite sp.l

Porite sp.2

Porites nigrescens

OO OO

==l o« NeNs vl -2" (=R~

(=Nl e I =i -]

oSO O O
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5 2. A%

Appendix 2. continued

Species

Ch

 u k

outer

inner

Kuop

Nom win

Rumphelia sp.
Sarcophyton sp.
Scapophylia sp.
Scapophyliia cylindricus
Seriatopora acuealata
Socltanderia sp.
Stylophora mordax
Subergorgia suberosa
Tubastrea micrabtha
Tubipora musica
Turbinaria retiform is
BRYOZOA
Schizoporella sp.
ANNELID A
Sabellidae unid.
Spirobranchus giganteus
MOLLUSCA
Cypraea sp.
Cypraea tigris
Hippopus hippopus
Hyotissa hyotis
Hyotissa sp.
Isognomon sp.
Lambis scorpius
Lambis truncata
Lithophaga zirtelliana
Octopus cyanea
Octopus sp.
Peden sp.
Pinctada m argaritifera
Spondylus sp.
Tridacna squamosa
Trochus niloticus
ARTHROPODA
Dardanus sp.
Grapsus sp.,
Panulirus sp.
Stomatopoda unid.
ECHINODERMATA
Acanthasterplanci
Actinopyga palauensis
Bohadschia argus
Bohadschia goefferyi
Choriaster granulatus
Comanthus suavia
Comaster multifidus
Crinoidea unid.
Culcita novaeguineae
Culcita sp.
Diadema savignyi
Diadema sp.
Echinostrephus sp.
Holothuria fuscopunctata
Holothuria leucospilotg
Linckia laevigata
Ophiothrix sp.
Oxycomanthus bennetti
Stochopus variegatus

(=]

OO OO

(=]

oo o

[~4

(=Nl

o © o © o

[ e o I ]
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Appendix 3. continued

Species Chuuk Kuop Nom win
outer l inner
CHORDATA

Exostoma sp. 0 0
Didem num sp. 0 0
Didem num m olle 0
Rhopalae sp. 0 0
Polycarpa aurata 0 0 0 0
Diazona sp. 0

Numberofspecies 59 53 56 44

Numberof station 6 8 6 9
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Appendix 4. Multipurpose floating seed production system for blacklip pearl

oyster (Patent Register No. 10-2003-0018403)
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5 5 FF EA4 FHA QoM AEZTHIE FHFE (2002. 8)
Appendix 5. Occurrence of phytoplankton in the vicinities of Moen Island
Chuuk, FSM (2002. 8)
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Species

Stations

Remark

Bacillariophyceae
Actinocyclus octonarius v. octonarius
Actinocyclus octonarius
Amphora costata

Amphora laevis

Amphora sp.
Asterolampra marylandica
Azpeitia barronii

Azpeitia neocrenulata
Cerataulina pelagica
Climacosphenia moniligera
Diploneis fusca

Diploneis weissflogi
Guinardia cylindrus
Guinardia striata
Hemiaulus membranaceous
Hemidiscus cuneiformis
Leptocylindrus danicus
Lichmophora abbreviata
Mastogloia binotata
Mastogloia sp.

Navicula cincta

Navicula subcarinata
Navicula lyra v. dilatata
Nitzschia angularis
Nitzschia bicapitata
Nitzschia bifurcata
Nitzschia carnicobarcica
Nitzschia cicula

Nitzschia longissima
Nitzschia marina
Nitzschia panduliformis
Nitzschia panduliformis v. minor
Plagiodiscus nervatus
Pleurosigma ridigium
Proboscia alata

Podocystis spathulata
Roperia tesselata

Roperia tesselata v. coscinodiscoidea
Surirella sp.

L A S R T R R N S R R ¥ X X X ¥ X ¥

X X% ¥ X X ¥ X ¥

* X X X X X ¥ X X ¥ ¥ * * ¥ ¥ ¥ ¥ ¥ ¥ %

*

X X Kk X X ¥ X X X ¥ *

*

* %¥ ¥ ¥ X

¥OoO¥ K X X X K K K K K X K R X X X X ¥ %

* X X X X X X ¥ ¥ ¥ * *

et ot

L S Y o S e S Y S i

t: tychopelagic species

225 A%
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Appendix 5. Continued

Stations
A C E Remark
Species =

Thalassionema flauenfeldii * * *
Thalassiosira eccentricus * * *
Thalassiosira lineata g * *
Toxarium undulatum * * *
Trachyneis aspera * *
Cyanophyceae

Trichodesmium sp. * * *
Richelia intracellurlis * * *
Dinophyceae

Alexandrium sp. * * *
Brephalocysta sprendol-maris * * *
Ceratium breve * * *
Ceratium falcatum - * *
Ceratium furca * * *
Ceratium kofoidi * * *
Ceratium longinum * * *
Ceratium teres * * *
Ceratium tripos * *
Dinophysis caudata * * *
Dinophysis sp. * * *
Gonyaulax spinifera * * *
Gonyaulax polygramma * * *
Gymnodinium breve * * *
Heteraulacus polyyedricus * * *
Ornitoceros magnificus * * *
Ornitoceros stenii * *
Oxytoxum tesselatum * * *
Phalacroma argus * * *
Phalacroma cuneus * * *
Prorocentrum emarginatum * * *
Podolampas palmipes * * *
‘Pronoticulla rostrata * * *
Protoperidinium steinii * * *
Protoperidinium quarnerense * * *
Protoperidinium spp. * *

Scrippsiella trochoidea * * *

Number of species 70 66 72

t: tychopelagic species
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Plates

Plate 1. Fishes in Chuukish waters.

Plate II. Benthos in Chuukish waters.

Plate III. Gonadal development of blacklip pearl oyster.
Plate IV. Spat of blacklip pear]l oyster and floating cage
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Plate I. Fishes in Chuukish waters.

gl

s

kel 5 (E. polvphekadion, A7 3).
Epinephelus polyphekadion (St. 3).

1. &5 (E merra, B4 1).

c.).
1. Epinephelus merra (St. 1). 2

........

3. 5FF (M. niger, A4 5). 4. vtgl5F (C leopardus, A4 7).
3. Macolor niger (St. 5). 4. Cephalopholis leopardus (St. 7).

5. #AEF (N. annulatus, 23 9). 6. A 74e] 5 (Carangidae, B % 12).
o. Naso annulatus (St. 9). 6. Caranx melampygus (St. 12).
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3R 1. %3899 o] FA
Plate I. Fishes in Chuukish waters.

1. ¥ F (£ merra, A7 1). 2. vt 5 (E. polyphekadion, 37 3).
1. Epinephelus merra (St. 1). 2. Epinephelus polyphekadion (St. 3).

3. o= (M. niger, A7 5). 4. vt 5 (C leopardus, B3 7).
3. Macolor niger (St. 5). 4. Cephalopholis leopardus (St. 7).

5. #EF (V. annulatus, A4 9). 6. X7 o] 5 (Carangidae, A4 12).
5. Naso annulatus (St. 9). 6. Caranx melampygus (St. 12).
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Plate II. Behthic communities in Chuukish waters.

1. 232 Y= (44 4). 2. 23tz 9= (44 5.
1. Imner reef in Chuuk Atoll (St. 4). 2. Outer reef in Chuuk Atoll (St. ).

3. 8% 9= (44 6). 4, FE32 NF (FH 10).
3. Outer reef in Chuuk Atoll (St. 6). 4. Inner reef in Kuop Atoll (St. 10).

5. 8l #&4F (Microdictyon sp. ). 6. 8 =5+ (H. opuntia f. cordata).
5. Microdictyon sp. 6. Halymeda opuntia f. cordata.
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Plate II. Behthic communities in Chuukish waters.

Sx 5 (BA 4.

Inner reef in Chuuk Atoll (St. 4).

Al

1.
1.

. -
3. 5%x 9= (A4 6).
3. Outer reef in Chuuk Atoll (St. 6).

5. &5 (Microdictyon sp. ).
5. Microdictyon sp.

2. %% o5 (A4 5.

gl

2. Quter reef in Chuuk Atoll (St. 5).

4. T2 WS (FHE 10,
4. Inner reef in Kuop Atoll (St. 10).

6. 3125 (H. opuntia f. cordata).
0. Halymeda opuntia f. cordata.

- 196 -



sk I 531

zA9 AAA W

Plate III. Gonadal development of blacklip pearl oyster.
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1. Growing stage of ovary (x200).

3. €7 ¢4 (x400).
3. Spent stage of ovary (x400).

3. A&=7] 44 (x200).
5. Maturation stage of testis(x200).

2. -’771 17]."._1- (x200).
2. Maturation stage of ovary (x200).

S
4. %7 B (x400).
4. Growing stage of testis (x400).

, SRR S -5 Ao
: S-tube -
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6. &7 A4 (x400).
6. Spent stage of testis (x400).

Remark : oc (oocyte), og (oogonium), po {1x>nt-\-'itellr:genic oocyte), ro (residual oocyte,

¢ (spermatocyte), st (spermatid), S

S-tube (seminiferous tube), sz (spermatozoa)
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Plate III. Gonadal development of blacklip pearl oyster.

vE & LE A f
L A7 ¥4 (x200). 2. =7 YA (x200).
1. Growing stage of ovary (x200). 2. Maturation stage of ovary (x200).

3. WE7] da (x400). 4 AT A (x400).
3. Spent stage of ovary (x400). 4. Growing stage of testis (x400).

R . ]
o 3

H BT SN
! “ é’ ,.és * ‘:*.ﬁ J

Bl

5. %7 Az (x200. 6. W2 7] A (x400).
5. Maturation stage of testis(x200). 6. Spent stage of testis (x400).

Remark : oc (oocyte), og (oogonium), po (post-vitellogenic oocyte), ro (residual oocyte),

sc (spermatocyte), st (spermatid), S-tube (seminiferous tube), sz (spermatozoa)
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1. SAFZ7] &7 F4 (210um). 2. BAFZEN EE7] FA (230m).

1. Eyved larva (210um). 2.

2 3’? AFEZ27 F2Zx9 (0.5mm). 4. EAFZMN 2 (2mm).
(

1. Juvenile shell (2mm).
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5. Sea cage. 6. Installation of sea cage.
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blacklip pearl oyster and floating cage.
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Plate IV. Spat of

FAF2 E27] F4 (230m).

Pediveliger (230um).

SRAFEAN HAT] KA (210um).

Eyed larva (210um).

29 (0.5mm). ERFZN A9 (2mm).
4. Juvenile shell (2mm).

A S ThFE AX
Installation of sea cage.

.

5. gAEE 7

5. Sea cage.
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