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SUMMARY

I. Title

A Study on the Development of Marine Biological Resources in the

Southwest Pacific, 2005

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 k'
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.

In addition to these, this study hope to provide a guide for the exploitation of
useful bio—-active materials from tropical marine invertebrates which inhabits in

the coral reel ecosystem of Micronesian waters.

IM. Contents and Extent of the Research
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This is the 6th year study of "A Study on the Development of Marine
Biological Resources in the Southwest Pacific” and it was conducted to develop
marine biological resources in the South Pacific region. The study was consisted
by coral reef community and resources study in Yap, FSM and Palau, studies
on two new target species ( grouper and mangrovr crab) for aquaculture, and
inventory of marine bio—active materials in Maiconesian waters. The scope of

the study are as followed.

A. Development of marine resources in Yap, FSM and Palau

- Distribution of edible and aquarium fish resources

Distribution of benthic biological resources (Yap only)
- Distribution of marine seaweed (Yap only)

— Structure of coral ecosystem (Yap only)

B. Development of new target organisms for aquaculture
- Gonadal development of grouper
- Development of small size zooplanktonic food organisms

- Fundamentals of mangrove crab cultivation
C. Inventory of marine bio—active materials in Micronesian waters
- Sponges
- Hard corals
— Cnidarians
IV. Research Result
A. Marine biological resources study

1. Fish resources

Total 235 fish species (34 famililes 156 species in Yap and 37 famililes 165

species) were observed in Yap and Palau Lagoon. Among fish species, grouper,



unicornfish, parrotfish, soldierfish and napoleonfish were the commercially
important species and anemone fish, butterflyfish and damsel fish were
ornamental species. Stations were divided 3 types by underwater environment as
followed: (1) drop off toward deep water (St. 3 in Yap;, St. 5, 6 in Palau), (2)
flatted terrace and gently slope, (3) channel with sandy bottom (St. 1, 2 in Yap;
St. 7 in Palau). The highest fish diversity was observed at St. 5, 6 in Palau
(drop off type) and around 90799 species were identified by SCUBA diving. We
could observed not only large wrasse (napoleonfish), school of trevally and
surgeonfish but also grouper and snappers at that stations. Lowest fish number

recorded at St. 4 in Yap with 62 species.

2. Macrozoobenthos

A total of 63 macrozoobenthos including 43 species (68% of total number of
species) of anthozoans, 6 species (10%) of echinoderms, 5 species (8%) of
poriferans and 5 species of other taxonomic groups were identified in Yap
coastal area. Among these species, gastropods 7rochus niloticus, sea cucumber
Thelenota ananas, crustacean Panulirus versicolor were commercially useful
species, which were highly correlated with sampling station and depth. 7rochus
niloticus and Panulirus versicolor were mainly distributed in shallow coral reef
bed (10 to 15 m in depth). Dominant species were anthozoans Acropora sp.l,
Acropora sp.2, Acropora sp.3, Stylophora sp., Pocillopora meandrina, Pocillopora
sp., Porites lobata, Porites lutea, Diploastrea heliopora and Leptoria phrygia,
which  distributed in whole sampling stations. Bottom coverage of
macrozoobenthos was mainly effected by corals, and then acroporidae and
poritidae comprised of over 40% in total bottom cover. Based on nMDS analysis,
the sampling stations can be divided into two coastal area: north-west part
(dominated by branching growth coral) and south-east part (dominated by

encrusting growth coral).

3. Seaweed resources
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Fifteen species of seaweeds including 1 species of blue-green algae, 3 species
of green algae, 1 species of brown algae and 10 species of red algae were found
in the coral reef habitats of Yap. Among these species, only the red alga,
Gelidium sp., was the commercially useful seaweed species, which was found at
the depth of 10 to 15bm of St. 1 and 2 with less than 2% of the maximum
bottom coverage. Dominant seaweed species In this area were 7ydemenia
expeditionis, Amphiroa sp., Lithophyllum okamurae, Lithothamnion sp. and
Halymeda opuntia f.cordata, which widely distributed in the drop-off zone of
Chuuk and Kosrae (except 7. expeditionis). The maximum bottom coverage of
seaweeds was 41% (10m depth of St. 1). In most sampling stations,the bottom
coverage of seaweed species was increased with the increment of water depth.
In certain stations (e.g., St. 3 and 4), however, there was no clear correlation
between the bottom coverage of seaweeds and water depth since the
interspecific competition between seaweeds and corals played more important
roles than light in determining the vertical distribution pattern of seaweed
species. Cluster analysis showed that the similarity between the 9 investigated
stations was more than 70%, indicating that the species composition and

abundance of each species were not different between the 9 stations.

2. Development of new target species for aquaculture

A. Blue-tailed cod

Blue-tailed cod was a similar species to kelp grouper which is one of the
most valuable species in Korea. There was little changes in the gonado-somatic
index of blue-tailed grouper observed in terms of size and season during May
to December 2004. From January 2005, the index increased sharply to same leve
I as in April 2005. It seemed that the high spawning season of the fish is
March and its gonad enters resting period from April.

A small tintinid, Undella sp. were isolated in Chuukish and successfully
cultured up to 800 inds./ml. It should be a good food organism for just hatching

larvae of groupers as the size of Undella sp. is only about 50um in diameter or

- Xl -



smaller than esophagus of the larvae. The optimum condition of multiplication of
Undella sp. appeared to 30C and 33%. In addition to this, SS-sized rotifer,
Synchaeta sp. was isolated in Chuuk Lagoon. At this moment, the rate of
multiplication of Synchaeta sp. was slower than othe rotifer species blolong to
the genus Brachionus, however it could be a good food organism post to
Undella sp. as its size ranged between 90 and 130um. Ratio of Chlorella and
baker’'s yeast to feed rotifer was 7:3 in tropical condition. If the content of
baker’s yeast exceeded 309 of the feed, the growth rate of rotifer dropped
sharply.

B. Mangrove crab

There are four important mangrove crab species inhabited around tropical
Pacific. Among them Scylla serrata, S. tranquebarica, S. paramamosain and S.
olivacea are commercially important. S. serrata is the only mangrove crab
inhabited in Chuuk and Kosrae and become one of the most potential species for
aquaculture in Kosrae.

Based on the gonad observation between November 11 and 12, 2004, no
lunar periodicity was observed in the development of gonad. Male crab caught
near full moon had 3.3% of gonado-somatic index, and female crabs caught
during the third quarter had mating scars on its carapaces. And thus, it can be
assumed that mating may occurred during fuul moon but spawning of female
may occurred spontaneously.

It is appeared that mangrove crabs inhabited along the Southwest pacific
islands had no regional differences based on the external characteristics as well

as RAPD and DNA mitochondria analysis.

3. Screening of marine bioactive meterials

A. Species for marien bioactive material research

Among 54 species of poriferans, only 23 species had been used for bioactive
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material screening. Up to know 32 kinds of bioactive materials ioncluding 4 non
named material were identified.

Ten species of Conus which known to be the most serious toxic gastropod
species were 1dentified in the Southwest Pacific waters, but little attentions were
paid to develop bioactive materials from it. In addition to this Cassis coronata,
Charonia tritonic and Ch. tritonic also could be good target organisms for the
study of bioactive materials.

Fifteen five species of poisonous fish were identified in coral habitats along
the Southwest Pacific. They were are Lactoria cornuta, L. diaphana, Ostracion
cubicus, O. meleagris, Diodon liturosus, D. punctulatus, Arthron hispidus and
Lagocephalus sceleratus. Stonustoxin which known as a hypotensive agent has
been isolated from stone fishes such as Symanceja horrida and Scorpaena

cardinalis.

V. Application of the study results

- Development of marine resources in Southwest Pacific (edible fish,
aquarium fish, benthic biological resources, bioactive compounds)
- Provide basic technological basis for fisheries industries to advance to
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 Jeju 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
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marine resources, as an advanced marine nation with high-tech marine
science

- Support development of oversea oceanic outpost in Southwest Pacific
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Table 1. Import and export statistics of fisheries product in Korea
Unit: 1000m/t

2000 2001 2002 2003 2004
Production 2,014 2.665 2,677 2,487 2,019
Export 534 436 430 425 406
Import 749 1,056 1,186 1,239 1,281
Consumption 2,129 3,285 3,433 3,301 3,394

source: reconstructed from MOMAF (2005).
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£2 4 99 AGABAA 2A8H 2 AA5H

Table 2. Location and bottom texture of marine biological stations in Yap, FSM

Station Latitudj OcaIIIEanitude Depth Bottom type
(N) (E) m)

S 1 (Sunrise reef) 9° 36" 47'71138° 11’ 53’ | 8-30 | coral reef (slope)
S 2 (Sakura terrace)| 9° 29’ 31''{138° 10" 06’' | 10-25 | coral reef (slope)
S 3 (Aliko reef) 9° 27" 42'71138° 7" 22" | 10-25 | coral reef (slope, cliff)
S 4 (Millenium reef)| 9° 26" 32'7|138° 5’ 44’ | 10-25 | coral reef (slope)
S 5 (Gilman wall) 9° 25" 50'7|138° 2’ 41" | 10-25 | coral reef (slope)
S 6 (Spanish wall) | 9° 27’ 56'']138° 2’ 50’" | 10-30 | coral reef (slope)
S 7 (Manta ridge) 9° 36" 07''{138° 7' 58"" | 10-30 | coral reef (channel)
S 8 9° 31’ 11'|1138° 8 49" | 18 sediment
S 9 9° 32 09''|138° &’ 46"'| 1- 2 | sediment
S 10 9° 33" 45"7{138° 9" 12" | 1- 2 | sediment
S 11 9° 34" 26"7|138° 9" 04" | 20 sediment
S 12 9° 35" 44'71138° &’ 51’ | 10-25 | coral reef (slope)
S 13 9° 34" 51'7|138° 7" 05'" | 10-25 | coral reef (slope)
S 14 9° 33" 15'7|138° 5" 57'"| 10-30 | coral reef (slope)
S 15 9° 31" 35'7|138° 4’ 43""| 10-25 | coral reef (slope)
S 16 9° 29" 16'71138° 3" 32'" | 10-30 | coral reef (slope)
S 17 9° 26" 52''|138° 2" 52'" | 10-30 | coral reef (slope)
S 18 9° 25" 54" |138° 4" 39"" | 10-30 | coral reef (slope)

=
Abeb7] s AHRE R 9 line transectS AAT F A4

=
o 25m7bA] FALEFGom QeolH o g 5m FA R HAAAS A3 T 7 2ALA
Aol = Im x 1m BT 2A ZFdsls dz2ite drs =439
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3E 3 g AAH 1olA #FE ofF 5520059 10¥)
Table 3. List of fish species observed at St. 1 in Yap (October 2005)
) Commercial
No. Species - - . Remarks
Fisheries Aquarium
1 | Triaenodon obesus @)
2 | Carcharhinus amblyrhynchos O
3 | Myripristis adusta O
4 | Myripristis sp. O
5 | Pterois sp. O
6 | Aethaloperca rogaa @)
7 | Cephalopholis argus @)
8 | Cephalopholis leopardus @)
9 | Cephalopholis urodeta O
10 | Cephalopholis sonnerati O
11 | Gracila albomarginata O
12 | Caranx melamygus O
13 | Caranx sextasciatus O =774 0]
14 | Caranx sp. @)
15 | Macolor macularis O
16 | Lutjanus bohar O
17 | Lutjanus fitlvus O
18 | Lutjanus monostigmus @) FH &5
19 | Caesio caerulaurea O
20 | Monotaxis grandoculus O
21 | Gnathodentex aurolineatus
22 | Lethrinus sp. O
23 | Parupeneus sp. (@)
24 | Kyphosus cinerascens Ty AE
25 | Chaetodon bennetti O
26 | Chaetodon citrinellus O
27 | Chaetodon lineolatus O
28 | Chaetodon Iunula O E1n] a7
29 | Chaetodon punctatofasciatus O

_16_
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Table 3. Continued

No. Species - C.ommer(nal - Remarks
Fisheries Aquarium

30 | Chaetodon speculum O

31 | Chaetodon trifascialis O

32 | Chaetodon ulietensis O

33 | Chaetodon vagabundus O

34 | Heniochus acuminatus O FE7E s

35 | Heniochus monoceros O

36 | Pygoplites diacanthus O

37 | Pomacanthus xanthometapon O

38 | Pomacanthus imperator @) A AL 7]

39 | Amphiprion perioderaion O

40 | Chromis ambonensis O

41 | Chromis retrofasciata O

42 | Chromis sp. O

43 | Chromis sp.2 O

44 | Dascyllus trimaculatus O A =

45 | Dascyllus reticulatus ©)

46 | Dascyllus sp. O

47 | Abudefduf sp. @)

48 | Amblyglyphidodon aureus O

49 | Amblyglyphidodon curacao O

50 | Chrysiptera oxycephala O

51 | Chrysiptera sp. O

52 | Pomacentrus coelestis O =

93 | Cheilinus unifasciatus O

54 | Halichoeres hortulanus O

55 | Thalassoma amblycephalum @) A= 7]

56 | Labroides dimidiatus O d=d s

57 | Calotomus carolinus @)

58 | Bolbometopon muricatum O

_17_
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Table 3. Continued

No. Species - ?ommeraal : Remarks
Fisheries Aquarium

59 | Scarus altipinnis O

60 | Scarus sp. O

61 | Scarus sp.2 O

62 | Scarus sp.3 O

63 | Scarus sp.4 O

64 | Ptereleotris evides O

65 | E'viota sp. @)

66 | Acanthurus dussumieri O Yy FHE

67 | Acanthurus lineatus O

68 | Acanthurus nigricans O

69 | Ctenochaetus hawaiiensis O

70 | Ctenochaetus sp. @)

71 | Naso viamingii O

72 | Zanclus cornutus O ARy

73 | Siganus sp. @)

74 | Balistapus undulatus O

15 | Balistoides viridescens O

76 | Melichthys vidua O

77 | Ostracisn cubicus O Y AEE

78 | Diodon sp. O

4 18mAA HEe] FAME oM ofe P9 MEEol F WHkdm 4
20me] AP G npeel = weluh AEAE GO AL

A 3~bmole  FolEYY  (Triaenodon  obesus)®t L] o] € g0
(Carcharhinus amblyrhynchos) 2%&°] #HZX ok 1 ol 4o Ae A=

%

30~45cm9)

K 7§ o) F(Caranx melamygus,

(Lutjanus bohar, L. filvus, L. monostigmus)
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Table 4. List of fish species observed at St. 2 in Yap (October 2005)
) Commercial
No. Species - - - Remarks
Fisheries Aquarium
1 | Triaenodon obesus O
2 | Manta birostris O
3 | Myripristis adusta O
4 | Myripristis berndti O
5 | Myripristis sp. O
6 | Aulostomus chinensis O
7 | Cephalopholis argus @)
8 | Cephalopholis urodeta @)
9 | Epinephelus polyhekadion @)
10 | Caranx melamygus O
11 | Caranx sp. O
12 | Macolor macularis O
13 | Macolor argentimaculatus O
14 | Lutjanus bohar O
15 | Lutjanus ehrenbergi O
16 | Lutjanus fitlvus O
17 | Lutjanus sp. O
18 | Scolopis lineatus @)
19 | Lethrinus sp. @)
20 | Lethrinus sp.2 O
21 | Parupeneus barberinus @)
22 | Chaetodon auriga @) ZFA| U H] 21 7]
23 | Chaetodon bennetti @)
24 | Chaetodon ephippium O
25 | Chaetodon kleinii O
26 | Chaetodon Ilunula O EHH] 7]
27 | Chaetodon punctatofasciatus @)
28 | Chaetodon reticulatus @)
29 | Chaetodon trifascialis O
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Table 4. Continued

No. Species - .Commeraal - Remarks
Fisheries Aquarium

30 | Chaetodon ulietensis @)

31 | Forcipiger longirostris O

32 | Heniochus acuminatus O FE7EE

33 | Heniochus monoceros O

34 | Heniochus singularis O

35 | Pygoplites diacanthus O

36 | Pomacanthus xanthometapon @)

37 | Pomacanthus sexstriatus @)

38 | Pomacanthus imperator O SHA| A AFALY]

39 | Amphiprion chrysopterus O

40 | Chromis margaritifer O

41 | Chromis sp. O

42 | Chromis sp.2 @)

43 | Chromis sp.3 @)

44 | Dascyllus aruanus O

45 | Dascyllus trimaculatus O M =

46 | Dascyllus reticulatus ©)

47 | Amblyglyphidodon curacao O

48 | Cheilinus chlorourus O

49 | Cheilinus fasciatus O

o0 | Cheilinus undulatus O

51 | Epibulus insidiator O

52 | Gomphosus sp. O

93 | Thalassoma hardwickii @)

94 | Thalassoma lunare O

55 | Labroides dimidiatus @) R e

56 | Bolbometopon muricatum @)

57 | Cetoscarus bicolor @)
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Table 4. Continued

No. Species - .Commer(nal - Remarks
Fisheries Aquarium

58 | Scarus niger O

59 | Scarus schlegeli O

60 | Scarus sordidus O

61 | Scarus sp. O

62 | Istigobius decoratus O

63 | Chrysiptera oxycephala @)

64 | Acanthurus blochii O

65 | Acanthurus lineatus O

66 | Acanthurus nigricans O

67 | Acanthurus xanthopterus O

68 | Ctenochaetus hawaiiensis O

69 | Zanclus cornutus @) AR
70 | Balistapus undulatus @)

71 | Paraluteres prionurus @)

ot A 20m A9 vkg] of ZellE A& wi=(Pterois volitans)¥} 50cm 2
v}2] 5+ (Epinephelus caeruleopunctatus)?} A 213FR 3L, A% 1.5m 7122 td 7l
] F(Himantura granulata, 3t8. 1-2)7} 22 vpeto) A #&25F Qo). =3k 2tsu vf
8 Holl= 259 7V &5 (Paracirrhitus arcatus, P. forster)7} 3+ vpE]® A 2 &}
Atk o2 AHY wRAAZR BE JtoldlE AA 60cm 7Y Aol H(
Triaenodon obesus)7} 1vtg], 2 u¥  dujo= A% 71e 5 (Amphiprion
chrysopterus)7t 45 o] Fo] A28}t

FAto]lF o 2= 15~40cm A7) WY 239w F(Cephalopholis argus, C.
urodeta), 30~50cmw=<el W3d  HABo|F(Caranx melamygus, Carangoides
plagiotaenia) 2 A7 25~50cme| 3F¢ &5 F(Lutjanus fiulvus, L. gibbus, L.

monostigmus)?} A AT}
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I 5 % g AA 3edA #FEHE o F F5(20051 10€)
Table 5. List of fish species observed at St. 3 in Yap (October 2005)
No. Species Fishercieosmmer.(;?lharium Remarks
1 | Triaenodon obesus O
2 | Himantura granulata O
3 | Myripristis adusta @)
4 | Myripristis berndti @)
5 | Myripristis sp. O
6 | Myripristis sp.2 ©)
7 | Pterois volitans O KSRkl A gy
8 | Pseudanthias sp. O
9 | Cephalopholis argus O
10 | Cephalopholis urodeta O
11 | Epinephelus caeruleopunctatus O
12 | Paracirrhitus arcatus O
13 | Paracirrhitus forsteri @)
14 | Cheilodipterus macrodon @)
15 | Carangoides plagiotaenia O
16 | Caranx sp. O
17 | Elagatis bipinnulatus O Zh 2] v o
18 | Aphareus firrca O
19 | Macolor macularis O
20 | Lutjanus bohar O
21 | Lutjanus fitlvus O
22 | Lutjanus gibbus O
23 | Lutjanus monostigmus O Y5 E
24 | Caesio lunaris @)
25 | Caesio sp. O
26 | Monotaxis grandoculus O
27 | Lethrinus sp. O
28 | Parupeneus multifasciatus @) S HEF
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Table 5. Continued

No. Species - C.ommeraal - Remarks
Fisheries | Aquarium

29 | Pempheris oualensis O

30 | Kyphosus cinerascens O T d =

31 | Chaetodon auriga O TEA Y8 2 7]

32 | Chaetodon bennetti O

33 | Chaetodon ephippium O

34 | Chaetodon kleinii O

35 | Chaetodon Ilunula O E e a7

36 | Chaetodon punctatofasciatus @)

37 | Chaetodon reticulatus O

38 | Chaetodon vagabundus O

39 | Forcipiger longirostris O

40 | Hemitaurichthys polylepis O

41 | Heniochus chrysostomus O ==

42 | Heniochus varius O

43 | Pygoplites diacanthus O

44 | Pomacanthus navarchus O

45 | Amphiprion chrysopterus O

46 | Chromis ambionensis O

47 | Chromis margaritifer O

48 | Chromis xanthura O

49 | Chromis sp. O

50 | Dascyllus trimaculatus ©) A=

51 | Abudefduf sp. O

52 | Chrysiptera oxycephala O

53 | Pomacentrus sp. @)

54 | Pomacentrus sp.2 O

95 | Bodianus mesothorax O

56 | Cheilinus fasciatus @)

57 | Cheilinus undulatus O
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Table 5. Continued

No. Species - ?ommeraal : Remarks
Fisheries Aquarium

58 | Epibulus insidiator O

99 | Halichoeres hortulanus O

60 | Halichoeres chrysus O

6l | Halichoeres sp. O

62 | Thalassoma amblycephalum O A s = 7]

63 | Thalassoma hardwickii O

64 | Thalassoma quinquevittatum @)

65 | Labroides dimidiatus O = mm 7]

66 | Bolbometopon muricatum O

67 | Scarus sp. O

68 | Scarus oviceps O

69 | Scarus sordidus O

70 | Scarus schlegeli O

11 | Ptereleotris evides O

72 | Acanthurus nigricans O

73 | Ctenochaetus hawaiiensis O

14 | Zebrasoma flavescens O

75 | Naso Iituratus o R

76 | Naso viamingii O

77 | Zanclus cornutus O ARIE

78 | Siganus vulpinus @)

79 | Balistapus undulatus O

80 | Balistoides viridescens O

81 | Melichthys vidua O

82 | Sutflamen bursa O

83 | Seriola sp. O

84 | Caranx melamygus @)
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Table 6. List of fish species observed at St. 4 in Yap (October 2005)
Commerecial
No Species Remarks
Fisheries Aquarium
1 | Carcharhinus sp. O
2 | Myripristis adusta O
3 | Myripristis berndti O
4 | Myripristis sp. O
5 | Neoniphon sp. O
6 | Cephalopholis argus O
7 | Cephalopholis urodeta O
8 | Plectropomus sp. O
9 | Variola louti O
10 | Caranx melamygus O
11 | Macolor macularis O
12 | Lutjanus ehrenbergi O
13 | Caesio sp. O
14 | Plectorhinchus chaetodonoides O
15 | Scolopis lineatus O
16 | Parupeneus barberinus O
17 | Pempheris oualensis O T4 A
18 | Kyphosus cinerascens O TY A
19 | Chaetodon kleinii O
20 | Chaetodon lunula O S| aL7]
21 | Chaetodon reticulatus O
22 | Chaetodon vagabundus O
23 | Heniochus chrysostomus O =5
24 | Pomacanthus navarchus O
25 | Chromis margaritifer O
26 | Chromis sp. O
27 | Dascyllus aruanus O
28 | Abudefduf sp. O
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Table 6. Continued

No. Species - ?ommeraal - Remarks
Fisheries Aquarium

29 | Chrysiptera sp. O

30 | Pomacentrus coelestis O g

31 | Bodianus mesothorax O

32 | Epibulus insidiator O

33 | Cheilinus fasicatus O

34 | Coris gaimard O

35 | Gomphosus varius @)

36 | Halichoeres hortulanus O

37 | Halichoeres trimaculatus O

38 | Hemigymnus melapterus O

39 | Thalassoma hardwickii O

40 | Labroides dimidiatus O dE=H w7

41 | Scarus sp. O

42 | Scarus schlegeli O

43 | Ptereleotris evides O

44 | Ptereleotris heteroptera O Sng gt

45 | Nemateleotris magnifica O

46 | Eviota sp. @)

47 | Valenciennea strigata O

48 | Acanthurus nigricans O

49 | Ctenochaetus hawaiiensis O

50 | Naso viamingii O

51 | Zanclus cornutus O ARy

52 | Balistapus undulatus O

93 | Diodon liturosus @)

54 | Arothron nigropunctatus O SAAES

o5 | Heniochus varius O

56 | Amphiprion chrysopterus O

57 | Anyperodon leucogrammicus @)
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Table 6. Continued

) Commercial
No. Species - - - Remarks
Fisheries Aquarium
58 | Halichoeres chrysus O
59 | Forciper longirostris @)
60 | Parupeneus bifasciatus O
61 | Paracirrhites arcatus O
62 | Chrysiptera oxycephala O

?Angaur

DL 7 n Ulong
7l O

Rocl
Islands

Peleliu

«% »)e
o
0,00

a9 2 B R4 24 A=

Fig. 2. Fish resources study area, Palau.
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Table 7. List of fish species observed at St. 5 in Palau (October 2005)

Commercial
No. Species Remarks
Fisheries Aquarium

1 | Triaenodon obesus O

2 | Carcharhinus amblyrhynchos O

3 | Aetobatus narinari O

4 | Gymnothorax javanicus O

5 | Platybelone platyura O

6 | Myripristis adusta @)

7 | Myripristis sp. O

8 | Fistularia commersonii @) S A
9 | Pseudanthias sp. O

10 | Aethaloperca rogaa O

11 | Cephalopholis argus O

12 | Cephalopholis urodeta @)

13 | Epinephelus maculatus O

14 | Epinephelus sp. @)

15 | Plectropomus laevis O

16 | Variola louti O

17 | Paracirrhites forsteri O

18 | Paracirrhites sp. @)

19 | Cirrhitichthys oxycephalus O

20 | Echeneis naucrates O ko]
21 | Caranx melamygus (@)

22 | Elagatis bipinnulatus 0 Zh 2] v o
23 | Aprion virescens O

24 | Macolor macularis O

25 | Macolor niger O

26 | Lutjanus bohar O

27 | Lutjanus kasmira O

28 | Lutjanus semicinctus O
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Table 7. Continued

Commercial
No. Species Remarks
Fisheries | Aquarium
29 | Caesio teres @)
30 | Pterocaesio pisang O
31 | Plectorhinchus gaterinoides @)
32 | Plectorhinchus goldmanni O
33 | Monotaxis grandoculus O
34 | Gnathodentex aurolineatus O
35 | Lethrinus sp. O
36 | Parupeneus multifasciatus O M=
37 | Parupeneus sp. O
38 | Platax teira O Z A H| & A
39 | Chaetodon auriga @) TEA Y H] 27
40 | Chaetodon citrinellus O
41 | Chaetodon ephippium O
42 | Chaetodon kleinii O
43 | Chaetodon Iunula O EHH] a7
44 | Chaetodon melannotus O
45 | Forcipiger longirostris O
46 | Hemitaurichthys polylepis O
47 | Chaetodon trifacialis O
48 | Chaetodon trifasciatus O
49 | Chaetodon ulietensis O
50 | Heniochus acuminatus O FE7EE
ol | Heniochus varius O
52 | Heniochus chrysostomus O
53 | Centropyge vrolicki O
54 | Pygoplites diacanthus O
55 | Pomacanthus xanthometapon O
56 | Pomacanthus sexstriatus O
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Table 7. Continued

Commercial
No. Species Remarks
Fisheries | Aquarium
57 | Pomacanthus imperator @ A AL 7]
58 | Amphiprion chrysopterus O
59 | Amphiprion perioderaion O
60 | Amphiprion clarkii @) 3571
61 | Chromis analis O A =
62 | Chromis margaritifer O
63 | Dascyllus trimaculatus O A5
64 | Abudefiduf vaigiensis @) S 2] 7]
65 | Abudefduf sp. O
66 | Amblyglyphidodon aureus O
67 | Chrysiptera sp. O
68 | Pomacentrus vaiuli O
69 | Bodianus sp. @)
10 | Cheilinus undulatus O
71 | Coris gaimard O
72 | Gomphosus varius O
73 | Halichoeres chrysus O
14 | Halichoeres hortulanus O
75 | Thalassoma amblycephalum @) A 5= 2] 7]
76 | Thalassoma sp. O
77 | Labroides dimidiatus O P e )
18 | Scarus rubroviolaceus O
79 | Scarus sordidus O
80 | Scarus sp. @)
81 | Sphyraena forsteri @)
82 | Sphyraena sp. O
83 | Parapercis clathrata O
84 | Plagiotremus laudandus O
85 | Ptereleotris heteropterus @)
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Table 7. Continued

Commercial
No. Species Remarks
Fisheries Aquarium
86 | Nemateleotris magnifica O
87 | Valenciennea strigata O
88 | Acanthurus thompsoni O
89 | Ctenochaetus hawaiiensis O
90 | Ctenochaetus striatus O
91 | Naso brevirostris O SRR EFAA
92 | Naso hexacanthus O
93 | Naso lituratus O A T3 T F A
94 | Naso viamingii O
95 | Zanclus cornutus @) =
96 | Siganus puellus @)
97 | Melichthys vidua O
98 | Odonus niger O
99 | Arothron stellatus O HEE

25 A &
of MATy v wkew, AXN=U;II(Epibulus insidiator), =AY o]
Halichoeres chrysus 32 FEd 4272 B2 /A4 #2HJ0. =3 FHAEF
= Acanthurus 4°] 3%, 40~50cm® HdHF FHAEF(Naso spp.)Ee X3 A5
5F O F 8Fo] FuHNe Ao x fee FEveFQl Parapercis clathrata
7b #AZEHAY 279 EFo] HlwA wE oz AW ofgfo] AEALE Blue

corner®} A} 3tolgl sk 4= Qlth

R

A 7 FE AZo] X3 channel 24 £% 94 (Ullong channel)o] & o] &
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Table 8. List of fish species observed at St. 6 in Palau (October 2005)

Commercial
No. Species Remarks
Fisheries Aquarium

1 | Triaenodon obesus O

2 | Carcharhinus amblyrhynchos O

3 | Aetobatus narinari O

4 | Myripristis adusta O

5 | Myripristis sp. @)

6 | Sargocentron caudimaculatum O

7 | Sargocentron spiniferum O

8 | Aulostomus chinensis O

9 | Pseudanthias huchti @)

10 | Pseudanthias sp. O

11 | Cephalopholis argus O

12 | Cephalopholis leopardus O

13 | Cephalopholis urodeta (@)

14 | Epinephelus sp. O

15 | Gracila albomarginata O

16 | Plectropomus leopardus (@)

17 | Variola sp. @)

18 | Cirrhitichthys oxycephalus O

19 | Paracirrhitus arcatus O

20 | Paracirrhitus forsteri O

21 | Caranx melamygus (@)

22 | Caranx sexfasciatus O =778 o]
23 | Elagatis bipinnulatus O x| vl o]
24 | Aphareus firca O

25 | Macolor macularis O

26 | Lutjanus gibbus O

27 | Lutjanus semicinctus O

28 | Lutjanus sp. O
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Table 8. Continued

Commercial
No. Species Remarks
Fisheries | Aquarium
29 | Caesio teres @)
30 | Caesio sp. O
31 | Plectorhinchus goldmanni O
32 | Scolopsis sp. O
33 | Monotaxis grandoculus O
34 | Lethrinus olivaceus O
35 | Parupeneus multifasciatus O SHE=F
36 | Parupeneus sp. O
37 | Chaetodon citrinellus O
38 | Chaetodon kleinii O
39 | Chaetodon melannotus O
40 | Chaetodon meyeri O
41 | Chaetodon octofasciatus O
42 | Chaetodon ulietensis O
43 | Forcipiger sp. O
44 | Heniochus chrysostomus O
45 | Heniochus varius O
46 | Apolemichthys trimaculatus @)
47 | Centropyge bicolor O
48 | Centropyge tibicen O
49 | Pygoplites diacanthus O
50 | Pomacanthus xanthometapon O
51 | Pomacanthus sexstriatus O
52 | Amphiprion chrysopterus @)
53 | Amphiprion perioderaion @)
54 | Chromis analis O et E
55 | Chromis margaritifer O
56 | Dascyllus trimaculatus O A=
57 | Dascyllus reticulatus O
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Table 8. Continued

Commercial
No. Species Remarks
Fisheries Aquarium
58 | Chrysiptera oxycephala O
59 | Pomacentrus coelestis O e
60 | Amblyglyphidodon aureus @)
61 | Pomacentrus vaiuli @)
62 | Cheilinus fasciatus O
63 | Cheilinus undulatus O
64 | Epibulus insidiator O
65 | Gomphosus varius O
66 | Halichoeres hortulanus O
67 | Halichoeres chrysus O
68 | Halichoeres sp. O
09 | Thalassoma amblycephalum O
70 | Labroides dimidiatus O JE=H s
71 | Bolbometopon muricatum O
72 | Scarus sp. O
73 | Sphyraena sp. O
74 | Parapercis clathrata O
75 | Acanthurus blochii @)
76 | Acanthurus nigricans O
77 | Acanthurus thompsoni O
78 | Naso brevirostris O SRR F A
19 | Naso hexacanthus O
80 | Naso unicornis O XaFA
81 | Naso viamingii O
82 | Naso lituratus O Al E A F Al
83 | Zanclus cornutus O Z ol =
84 | Balistoides conspicillum O I} 55 A
85 | Balistoides viridescens O
86 | Melichthys vidua O
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Table 8. Continued

) Commercial
No. Species : : : Remarks
Fisheries Aquarium

87 | Odonus niger O
88 | Sufflamen bursa O
89 | Alutera scriptus O N F A
90 | Hemitaurichthys polylepis O

ol A g
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Table 9. List of fish species observed at St. 7 in Palau (October 2005)

Commercial
No. Species Remarks
Fisheries Aquarium

1 | Carcharhinus amblyrhynchos O

2 | Aetobatis narinari O

3 | Heteroconger hassi @)

4 | Myripristis adusta O

5 | Myripristis sp. O

6 | Neoniphon sp. O

1 | Fistularia commersonii O St A
8 | Cephalopholis argus @)

9 | Cephalopholis leopardus O

10 | Paracirrhitus arcatus O

11 | Paracirrhitus hemistictus O

12 | Priacanthus hamrur O S5 A
13 | Carangoides orthogarmmus @) = B PR
14 | Caranx sextasciatus O = 7178 o]
15 | Caranx melamygus O

16 | Aphareus firca ©)

17 | Macolor macularis )

18 | Lutjanus bohar O

19 | Lutjanus semicinctus O

20 | Lutjanus monostigmus O FYe=
21 | Caesio teres @)

22 | Caesio sp. O

23 | Plectorhinchus gaterinoides O

24 | Scolopis bilineatus O

25 | Scolopis sp. O

26 | Monotaxis grandoculus O

27 | Parupeneus barberinus O
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Table 9. Continued

Commercial
No. Species Remarks
Fisheries Aquarium

O
to
=l
Jpv
S

28 | Parupeneus multifasciatus
29 | Chaetodon ephippium
30 | Chaetodon kleinii

31 | Chaetodon Ilunula EH] a7
32 | Chaetodon melannotus

33 | Chaetodon punctatofasciatus

34 | Chaetodon reticulatus

35 | Chaetodon speculum

36 | Chaetodon tritasciatus

37 | Forcipiger longirostris

38 | Heniochus chrysostomus ==

39 | Heniochus varius

40 | Centropyge bicolor

41 | Centropyge tibicen

42 | Pygoplites diacanthus

43 | Pomacanthus xanthometapon
44 | Pomacanthus sexstriatus

45 | Pomacanthus imperator GA A} L7
46 | Amphiprion chrysopterus
47 | Amphiprion perioderaion
48 | Chromis analis

49 | Chromis margaritifer

50 | Chromis sp.

51 | Dascyllus reticulatus

52 | Abudefduf sp.

53 | Chrysiptera oxycephala

54 | Pomacentrus vaiull

O o o o o o o oo oo oo oo oo o oo o oo oo oo

55 | Stegastes sp.
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Table 9. Continued

Commercial
No. Species Remarks
Fisheries Aquarium
56 | Cheilinus sp. O
57 | Cheilinus fasciatus O
98 | Cheilinus unifasciatus @)
59 | Gomphosus varius O
60 | Halichoeres hortulanus O
6l | Halichoeres chrysus O
62 | Halichoeres melanurus O
63 | Hemigymnus fasciatus O
64 | Hemigymnus melapterus O
65 | Thalassoma amblycephalum O A5 = 7]
66 | Thalassoma hardwickii @)
67 | Thalassoma lutescens O
68 | Labroides dimidiatus O JE=H s
69 | Cetoscarus sp. O
70 | Scarus ghobban @)
71 | Scarus oviceps O
72 | Parapercis clathrata O
73 | Ptereleotris evides @)
74 | Ptereleotris sp. O
75 | Eviota sp. O
76 | Acanthurus nigricans O
77 | Acanthurus leucopareius O
78 | Zebrasoma scopas O
79 | Naso brevirostris 0 i
80 | Naso Iituratus O Al E A F Al
81 | Naso hexacanthus O
82 | Naso viamingii O
83 | Zanclus cornutus O ARy
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Table 9. Continued

Commercial
No. Species Remarks
Fisheries Aquarium

84 | Siganus puellus @)

85 | Balistoides conspicillum O s}2F =]
86 | Balistapus undulatus O

87 | Melichthys vidua O

88 | Canthigaster valentini O

89 | Epinephelus polyphekadion @)

90 | 7riaenodon obesus O

(Lutjanus monostigmus)S H] F3F o g
25~45ecm WMARA L. fulvus7t AAF= 7B A0 Ul $52 2000 o)
B2 A E] ZAEATHE 10).

=79 Monotaxis grandoculuss= 7ol 20~28cm 7} A 10vte] A=
2 A2 AT EdskAh 4 A¥ A= vty e FEE e Hoto
2] (Caranx  sextasciatus)®t  1071A  #]¥ke] FAEH Y (Caranx
melampygus)’} 33t o AL 25~45cm WY AL 1 99 2FFo vlglF
2 AsxY 5 5 AolodlA AL AT 2ARE AL A 30~40emé] FH =
39l Naso viamingii= °¥ 100v}g] 335t}

lm
i
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Table 10. Number of individuals and total length of commercial fish species at

St. 1 in Yap (October 2005)

Scientific name Korean name | TL (cm) No. Remarks

Cephalopholis argus Hh2] 5 30~35 2

Cephalopholis urodeta ” 15 2

Caranx melampygus 78 o] 7 30~45 6 EFHEY WY
Caranx sextasciatus = 77 o] 25~40 20001  |[Holo] E ¢ty
Macolor maculatus T 40~45 200 1

Lutjanus bohar ” 40~50 300

Lutjanus fillvus n 25~30 10

Lutjanus monostigmus FHEE 25~35 300

Monotaxis grandoculus =5 20~28 10

Naso viamingii S = 30~40 100

AA 2
of AHNA FA)FOoRA TP B AT 1Y olF e suTEA BT

300mte] 7t =dakd
oA e ARk 1.5~

@ Aol e AW WA 7Hd 54 ATHE 11).
sduERe A4 19 Favieel Fed wade e
, b = E &= A% 15~2cm 279 A%

spp)E°l T4 wkglel A1
& Epinephelus polyphekadion= <F

TS

=719 &
nhe] 2ARS Q1AL w ] E
= 3kl 7E SE1E A

oy 1 99 HE
25me WAL 8 (Manta birostris, 3tH. 1-1)7} 4vie] =4

=2 X o
o = 1o

e whe Fob
A4 50cme] 13, &7
A w7 F

A7

w5 solA
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Table 11.

St. 2 in Yap (October 2005)

FQ 4 o) MRS =7](20054 109)

Number of individuals and total length of commercial fish species at

Scientific name Korean name | TL (cm) No. Remarks
Manta birostris 7Fe 2 5 150~ 250 4 Giant Manta
Myripristis adusta A A= 15~25 35
Myripristis berndti " 15~22 15
Cephalopholis argus vl 20~35 5
Cephalopholis urodeta ” 13~18 4
Epinephelus polyphekadion ” 50 1
Caranx melamgygus 217y ol 18~35 9 EFAEH e
Caranx spp. ” 25~33 30
Lutjanus spp. TET 25~ 28 300
Lethrinus sp. s 45 1
Parupeneus barberinus =T 28~33 6
Cheilinus undulatus =077 45 1 2] 2= 1]
Bolbometopon muricatum S5 555 45~50 3
Scarus niger ” 25 1
Scarus spp. ” 25~35 20

A3 3

o] AL AHE FAA M BE TV AMEASH, AW ZA o= 30~
50cme] g EFAEA DL o 35vke] AU 3FFe TEF 7MY B
MAFES et e, 45~50cme] W& Lutjanus bohar= Avt8] 2 7F4 A

Y2 Lutjanus filvus®t Lutjanus gibbusye 25~30cme A% =9
T7F 2AE AT R 12).

A Aol Y Foll=
30w}

g 7t B
g2 Ady npzsA 2
5~30cme| I}FH| =

= =
=TT - ‘—]
L

granulota, 3} 1-2)7} &% #2= At}
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Table 12. Number of individuals and total length of commercial fish species at

St. 3 in Yap (October 2005)

Scientific name Korean name | TL (cm) No. Remarks

Triaenodon obesus o]+ 65 1

Cephalopholis argus vh2] 15~40 12

Cephalopholis urodeta " 15~20 6

Epinephelus caeruleopunctatus " 50 1

Carangoides plagiotaenia 778 o] 5+ 50 1

Caranx melamgygus y 30~50 35 SFFE ey
Elagatis bipinnulatus 2k 2]’ o] 35~40 12

Lutjanus bohar =T 45~50 4

Lutjanus fillvus " 25~30 300

Lutjanus gibbus " 25~30 200

Parupeneus multitasciatus ST 15~20 2

Cheilinus undulatus =77 45~50 2 U7 2= 1] 5
Himantura granulota 7te Bl F 40 1

Scarus spp. ygH 55| 25~30 30

A

of AXE 7 AL F 62FY olFol sk, At ow Aol Ak

Tk oF o AATE e A E vlE Adu. M B hATe] oFe o
AsFEA 18~25cme] 2 =A7]7F °F 1007k o4 & WA 1y oY F
Fol uElRFES HEE g oFEL 10744 otz ZAE AL wviElF FolA
Plectropomus sp.2} Variola louti= 7o) 45~50cm =7]2] & o Jth(E 13).

w3k 20~25cm 2719 DAEF(Myripristis adusta), A7 20~28cm ¥W$1e 3
dHEEFES oF 12718 #EFHJL, 25~30cm 2719 dFHAEF FTolAAE Naso

viamingii= °F 10vk2] FAME Ao

ol

ol
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Table 13. Number of individuals and total length of commercial fish species at

St. 4 in Yap (October 2005)

Scientific name Korean name | TL (cm) No. Remarks
Myripristis adusta A =7 20~25 100
Myripristis berndti " 18~22 20
Cephalopholis argus H}2] 5+ 15~35 8
Plectropomus sp. ” 45 1
Variola louti " 50 1
Plectorhinchus chaetodonoides " 30~45 2
Scarus spp. JZH =57 20~28 12
Naso viamingii X =FAAF 25~30 10

A3 5

AA SellME 7P RS 9% ofFUE 2ARESIEH, T35l dE 35~70cm
7hekel i UEd-g9 4 (Cheilinus undulatus)7} #2500 2 29
50cm 2719 8 EFAEH DY (Caranx melamygus) 5 W whgl7} 93845 1,
ZAFE F 7F9 vlEliF FolA FAFoR2E AW 45~50cme]  Epinephelus
maculatus, Plectropomus laevis 2 Variola louti7} 3t vwig|® 424z #2HA
(3 14).

53] ko] AAo| wl&] ®EF A F(Naso spp.)el MAGF7F B Flo] EHo|A=

g, A4 35~50cm W Pl Eo] 100~200vte] 71 ZAE Ak

v}

AN = F 90T oAAF7F 2AE AN oW, 53] v A vl doFe
MAF7F & EAol JgAY. AH 100~120cm 7|9 Whitetip shark
(Triaenodon obesus) 57F&] 7} &&= Aok b & A d 3 F-AeHAl, A4 35~40cm 2]

CE:NG
]
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Table 14. Number of individuals and total length of commercial fish species at

BAE Fa 4 o2 AAEe 27120059 109)

St. 5 in Palau (October 2005)

Scientific name Korean name | TL (cm) No. Remarks
Epinephelus maculatus vl 7 45 2
Plectropomus laevis ” 50 1

Variola louti " 50 1
Caranx melamygus 78 o] 5+ 50 100
FElagatis bipinnulatus Z 2] vhof 40~45 15
Plectorhinchus goldmanni et 40 1
Lethrinus sp. 455 40~45 2
Cheilinus undulatus =77 35~170 5
Scarus microrhinos g3 eEEF 35
Scarus sp. " 30~35 20
Naso brevirostris EEFH A 35~45 100
Naso viamingii " 35~40 100
Naso hexacanthus " 45~30 200

el FEol @ vield A 2AEth 3B~40cm 279

78 Aol WA FYsATHE 15),

£ ARFT AL

T
o] 7% 28~45cm =719 B

3 AEe HEUIT

CE

O

a7)e AAERE AR
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Table 15. Number of individuals and total length of commercial fish species at

St. 6 in Palau (October 2005)

Scientific name Korean name | TL (cm) No. Remarks

Triaenodon obesus o] 7 100~120 5

Epinephelus sp. Hl2] F 40 1

Gracila albomarginata " 35 1

Plectropomus leopardus " 40 1

Caranx melamygus 78 o]l 7 35~45

Caranx sexfasciatus =774 0] 35~40 1000

Lutjanus gibbus =T 30 1

Plectorhinchus goldmanni StAEF 45 2

Lethrinus olivaceus EAn 45 1

Cheilinus undulatus =71 40~45 6

Scarus sp. sgH 55| 30~35 50

Naso unicornis A F A 30~35 200

Naso viamingii " 28~35 300

Naso hexacanthus " 40~45 200
Aol M= A% 24~28cmw o S5A7F = W vy F2 & AJATHE 16).

3 33~38cm 719 &7l (Caranx sextasciatus)7t °F 1,0009kg] o]
¥ 31, 25~35ecme] EEF X F(Naso brevirostris) = 1009+2] 71 Ed 3

4) AAE FAR 2 oz EA
ol FALE F FolAE 156, Tty 1656F 02 F 235%F o|glow mlola =
YAlole] tf& Fo} vt wladthd QFF9] 156%2 59 2223, ZadF9
196Fo wlstH Hlud AL ofFo] FAHUL ol ¢F9o Fx7F vud w
Sk A g H EAo = 7|5t A AL 3l dAHE AH Sk JFTFES we
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Table 16. Number of individuals and total length of commercial fish species at

St. 7 in Yap(October 2005)

Scientific name Korean name | TL (cm) No. Remarks
Triaenodon obesus o] 7 120 1
Myripristis adusta A A= 22~28 500
Myripristis sp. " 20~25 500
Priacanthus hamrur 23 24~28 300 1
Carangoides orthogarmmus | 278 o] 7+ 35~38 2
Caranx sextasciatus =27y o] 33~38 1000 1
Cetoscarus sp. ygh 5557 | 30~35 15
Scarus ghobban " 35~38 4
Naso brevirostris EF A 25~35 100
Ao AerEo] T Hlulo] o3 AES v A2 Tt Aot ddE AT (E

2 AT gk AW Ade BE:e] FHI Fohe
O ogEen dAHoE WHd A (drop off) Al HE thiy
A

o, A7ho], kol Heo AWA Amx Aol AAsE dPFo] AF Fds:

grvt 5 5L ngon el 1,

= 1 A=
ool Fdo] 22 row FHIH A A3 channel - ol A= A E ol A
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Table 17. Environmental characteristics and commercial species by stations

in Yap and Palau

Station Topographical type Commercial species | Remarks
Cephalophlis spp. Hl2] 5
Epinephelus spp. vl2] 5
St 3 4 Scarus spp. ] S5 F
7 Ctenochaetus spp. HAETF
in Yap drop off toward . e oo
Lutjanus spp. T
St. 5 deep water o
. Naso spp. EF A
in Palau Ry =
Myripristis spp. A EF
Caranx spp. 778 o]
Triaenodon spp. o F
Myripristis spp. A= 7
St. 6 flatted terrace and f - =
oy vl Scarus spp. S 555
mn Yap |gently slope Naso spp. TEAE
St 1 9 Manta birostris* o S 7Fe 2] *
o . Lutjanus spp. TE
in Yap channel with sandy =
Macolor spp. TE
St. 7 bottom =
' Caranx spp. 7y o) 5
in Palau .. =
Gobiidae spp. s ol F
* Yap (St. 2)

) An Jes B F Qon BepgolA
= aTus 2o FEEgAgel WS B o, F X BT ozl )
WA & wEHe] grka e ch
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Manta birostris (45]7t2.#])

SFoltd b9 channeldl Al &3] ¥ 5 Q= @7t {Fo dFToE o F
& 7tee] FolMe 7MY g or AR A 6.7m, AT 14E0 o]0
o] T BEATS AY Tt Fe aFoR Ko
gt channel®] F&3olA] A2 &t ol
a7 E Heg 52 glth
T2 FoloA wte]aR A otE AF dletol7tx] de] EESHT}

rl

!l
N
ll
off
(e
ox
e
o
H
rit
o
)
o
s
P

Cheilinus undulatus (W& 3-8 3] A])

GAEE G sz A whd 5 Qe 7bE 2 oF9] stuE =Rl &
stth, g F o2 A7+ 23m, Als2 190kgel o]t} 4 2760me! £ sfel] W
2t % channel SAollA @5 AES st} FF oY FAS fste] A4l

z b, E7HbE & bdd FEFsES o A TR

= Wbl A=
A RE S FT A Zo] Fdo] FAH ‘Sﬂgﬂoﬂfﬂ% At 7}”}01 AW 7] = kot
2T SAEY oA FelY Aol avtE A 9l

of Al dEo] S For AmUACl FAAE A4 G4 Ade] o %

ol

0

u
=)
o)
1%}\1 0.
o
-9
ot
o
=
&,
o2
e
L

Naso spp. (F&H
S ko o AAlA
Acanthuridae) o7& & & o P #HAE5(Genus Naso)ol &
L-Astcl. Jojdo A= surgeonfish B+ uniconfish@dr dubg o g Ea] $t} o]
TEv durAoR gAY gk
om mapF g A HE T o]4e] e RS 4 Y E7
S0t k3t koAM= FEF AT

hexacanthus 5 °] &o] &d3IY o|9] Lebrasoma scopas, Ctenochefiis spp. & ©l

Q1 Naso brevirostris, N. viamingii, Naso

=% N. viamingii= vholAZUA o} HalHelM Edes A AEFE A
ol TFEAQe] tiH Z(Great Barrier Reef)71#] di] ¥ 3+ Fo=2 UE
FHAEFe gy AFE7F €41 dA 53 A= Fv Aol 9FH 5Holtg
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Scarus spp. (3HHEE7)
3l gd] 5 55 (Family Scaridae)= SATEIE S G A2 st= gojdEe=z 7}

O O
FERL gom AU FRE olFolth HAuEEF

7 = 99| Parrot fishe|H,
o] o]F2 ol Fo| F¥FAHOT 7}X]5’— J+= EZE3 oy (beak-like teeth) ol
oz Aot} mlolazUAlol =W A= oF 3259 dHH|EEFIF A S =

d ¥ BN AM=  Scarus microrhinos, Scarus ghobban, Scarus niger,
Bolbometopon muricatum ¢]°| +&o°] &d3sta vt g =53 FASE Fg
sod= =d71HF7F A =dvlE 5 8% AT WEdH S A(Cherlinus
undulatus) = 1m ©]% d7st= g olFolth

gl swFe 7T wvtA R Sl web A A(sex)o] HEHE
= 545 AL Ao B FEY o9 AAlE giiE s A FHE M A

=)
Ao HAg Wi Qo AAdus 2545 84, 9a4 5 g Aae
S

-

.
o v 2% e Fe% Lo et

Serranidae (¥}g] ¥} o)
2 et e s o], vk, Hulel o2 Ay
v 2] I (Family Serranidae)+= SAE|HE sl g4k
OFo® fHEit. dwrA o F grouperdt EolE Hig PTJr(Epinephelinae)T‘:—
?i?loﬂ/ﬂ 2Al 200mel o277 de BEXxeE aEola BE 7HzELU o &
A= FAA o Foltt
U} ol 2 Y|Alo} dfHel A 2st= Hly 0}741% Plectropomus, Saloptia, Variola,
Cephalopholis, Gracila, Epinephelus 5 97155 X3tsta =4, 3 2% 3

[
o\
[

AFES
AEES

rr

s

Ao M= Epinephelus polyphekadion, E. maculatus, Plectropomus laevis, Variola

louti 5°] Zo] B¥x3ta 9

=5

== 3} (Family Lutjanidae)™ U8+ © 7 snapper(%)8t &8¢+ FAo]E 1F
ot FEHQ EAHoE= sty A =gn], vlud & vl5, GEY & F3HY,
ol7bul el ZAIZE Yl A T E 7 UTh Ed obdd sFelAE Y T4
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st SRR HAuEHI Jdon Sk FZegde Y e (Lutanus

o] 9] ZwF< Monotaxis grandoculus, 0474] F(Myripristis spp.) 5°] =873

Gl R Wl RESm v

FHFAEAY AL A9 AATE H
Z 52l Trochus nz]otzcus(ﬂi 11-3) 0] wufj =) Tridacna maxima, = 3% 34t
Bohadschia graefiei 5o W3] ZA7F o] Fo1# $FH(KORDI, 2004). —1# 1}

ol FALel A$ Tridacna maxima®t Bohadschia graefieid =32
AL
=

T o, TIE A} WAAER  Trochus niloticus € &%
ananas(3tX. 1-4)9} 1332+5<2 Panulirus versicolor(3t®. 11-5)5 F7}sle] 7] 231
of dGeA FgE FAAE F tolHd o3 e AEE YR AE F

o]
o
e ANsgon, §Ee $40] ofdle FE codeR Bel TE FYL HAHY

AP B AFRAE ANT T ARAN 2D O

R =
TEE 63FOIAT(EE 18). R HE B AXFEo| 43F2
o

fr -{ﬂ
B
A
offt
il
flo
ot

Mo F7 el &kt v o2 | 4F<Ql Thelenota ananas & =¥ E 6%, 3l
=] L= =

= y T o

B} TEFoA 5Fe] EdstAnt. olggh

=
A 68F 3 Hlalske] 7o) Hszdk FEoly, TRl Ahs Ao o—roﬂ A

41F o2 M7 e B
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Table 18. List of macrobenthos collected on coral reefs in Yap

Station
Taxon and species
1 2 3 4 5

PORIFERA

Paratetilla lipotriaenosa + +
Acnathella cavernosa +
Haliclona sp. + +

Hippospongia metachromia +
Dysidea sp. + +
CNIDARIA

Goniopora sp.1 + + + +
Goniopora sp.2 + + + +
Clavularia sp. + + +
Diploastrea heliopora + + + + +
Porites lobata + + + + +
Turbinaria reniformis + + + +
Lobophyllia hemprichii +

Galaxea fascicularis + + + +
Lobophyllia sp. +

Leptoria phrygia + + + + +
Favites sp.1 + + +
Favites sp.2 + + +
Stylophora sp. + + + + +
Psammocora sp. + +
Pocillopora meandrina + + + + +
Tubastrea micrantha +
Pavona sp.1 + + + +
Pavona sp.2 + + + +
Merulina sp. +

Pachyseris speciosa + + + +
Siderastrea sp. + +

Porites lutea + + + + +
Porites cylindrica + +
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Table 18. Continued

Taxon and species

Station

4

Fungia paumotensis
Pocillopora sp.
Montipora sp.
Acropora sp.1
Acropora sp.2
Acropora sp.3
Acropora sp.4
Galaxea sp.
Heteractis sp.
Tubipora musica
Dendronephthya sp.1

Dendronephthya sp.2

Sarcophyton sp.1
Sarcophyton sp.2
Sarcophyton sp.3
Heliopora sp.
Rumphella sp.
Junceella sp.

Hydrozoa
Millepora sp.
Plumularia sp.

Mollusca
Trochus nilotucus
Tonna luteostoma
Phyllidia sp.
1Tridacna sp.

Arthropoda
Panulirus versicolor

+

+
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Table 18. Continued

Station
Taxon and species
1 2 3 4 5 6 7

Polychaeta

Sabellidae unid. + + + +

Spirobranchus giganteus + + +
Echinodermata

Linckia multifora +

Acanthaster planci + + +

Culcita novaeguineae + +

Comanthina sp. + + + n n
Thelenota ananas + + T 5
Actinopyga sp. n
Chordata

Rhopalaea sp. +

Polycarpa aurata + + ¥ n
Total number of species 36 25 31 32 31 25 30

HR= 20-33F WRE Maap A 5 AT A 194 M =2
Fanif A A%l A3 A 60lA 7P wokvh d 2AA AN 283 T2
F 10522 2% s FHom, Acropodidae®t 3% (Acropora sp.l, Acropora sp.2,
Acropora sp.3), Pocilloporidae®} 3% (Stylophora sp., Pocillopora meandrina,
Pocillopora sp.), Pritidae¥} 2% (Porites lobata, Porites Iutea), Favidaed} 2%
(Diploastrea heliopora, Leptoria phrygia)©|th. $-8% <A A& Feol AA A EEE
B o §Fo] dReide] A LRl vuste] A 0% branch® Bl = Abeh=

Nse) el $AE ACR uehgon, o i Aot UF FE TE
5o B4 ggom nolh A4AR] AFEHl e Ago] wol EF
AeolE F F FWelAY 2 Aot EbA W AL ol xUFANER

979 £AZE o] Fol A WE O BT
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2). F& 3

e
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A=t

o
Lo,

i

Ao Aol F=4 7tsd HIFHFE=A
T AR Y] ARE AMEHE AEE] £ o]
o} Trochus niloticus ‘&% HBAAsEIN} S 5= 47
. oW FAFel A$- Trochus niloticus, 3%

7l Thelenota ananas®t 732t < Panulirus versicolorS ™o 2 ZALS A AIEH

ot F2 4349 e ToF

N

e,

i)
=

5t =52 Tridacna spp.

0| Bohadschia graefie,

il

o

Stichopus chlorontus %5°] %% o]

=
oft
J
B
St
-0,

-

Trochus niloticus®] 739 97t
He 257 =S s 2

13 =A= Fo AAAEE LA vt tholHel o5 A=
A ZAAAANM ] EAdSFS AR E 0~2670A/500m* B =

=
213k 2= AR Gl Ed sk AT 19).

ol
Lo
o
il
>
ofo

N
12
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:IOLL
=2
2o
Ni

F
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>
N
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s
4t e K

B @2
>
;)

n
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ol
]
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)

19 ¢F A5 %o Fo FHFAAAEY] = D% (714/500m?)

Table 19. Density of benthic resources on coral reefs in Yap (individuals/500m?)

Station
Species Mean
1 2 3 4 5 6 7
Trochus niloticus 18 26 11 7 2 3 0 10
Thelenota ananas 0 1 0 1 4 2 0 1.1
Panulirus versicolor| 0 0 0 0 0 0 4 0.5

kol M o Trochus niloticus 3 W %=+ F 2~ (KORDI, 2003; 2004)o A ZALE
8~1271A/100m*¢} vl s = FF3s] zels Hola YAtk otz o] g it Ao
= APl A 719 T
AR & 387

ul
golsit FH BE ol
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FAA = kel AALE HolE slope
[e)
o

Ut el 322l channel A= #

A

3= zﬂgi j&‘i‘r%ﬂ‘r. = Aol M= 75‘*}‘?3 | 738 AY9Rt= Acropora spp. s

o7& AAE RolA Bol @Ak EALHN Yt}

™ 80-150 mm2]

AERSE Bol: Aoz Yepygon 120~130 mm E el &b To] dA =
FMA T 24%E AA L AATHLE 4).

100

60

40 |

Frequency (%)

20

5 15 25 35
Depth (m)
a9 3. % Gl A F&3E Trochus niloticus® 48 &8 W%,
Yap

Fig. 3. Occurrence frequency of 7Trochus niloticus in depend on depth.
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0 | |
75 85 95 105 115 125 135 145 155

Shell width (mm)

1

a9 4, F A ZFA E33 Trochus niloticus® AZEE =& Wl

Fig. 4. Size frequency of 7Trochus niloticus occurred on coral reefs in Yap.

a4kl Thelenota ananas® 73-% ZAF A 24 HF 1.1/HA/H00m* = =8
SFATHIE 19). 2 4 25 m °olstollA] Ed3st= Ao=2 YEw o, =2 dead

coral At €] ’?li/\P T FfrEel HAH XA FE EdsAnh webA F4lel
o2 Pl BobsE gREe] A Aol 20 m £ AEARE dead coral Al
b ot ® dAHM, AEAE S HASol YEy HAE 2 A (deposit feeder)
A A A 2ol A& ° 7] RO R ROt AL} o] FoA A=
FatF o, 23d Ao oigh SQbA e ofstd thre] dito]l A4 st A
of #AEJT wetA FF {5 HAEAA g 2ALE A =0
2 e o] Fol Hj 5 3

2t 79l Panulirus spp.= A SEREE= agoFon BRIl 7}
& A=At SF sl i o AEAY AMdA FAT F
Panulirus versicolor= 4% 1g2@7te THOE Ak o] FofXiL YAt o

2 o

H]—Z4 o7 /\/\1 10 m Lﬂﬂ«] o O] /}_iixl
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slope A= o] FoyZ HAHoME= H3 Z3A &t oW, channel A A

v webd &% Panulirus versicolor's M-

o] EAE 18 A7 28 Aow B

oA Avd FE59 A5 MAE A F&FoEAN FEEAS A= dF54<

olmo Aol A& HZ Arf AT EA o] MAEE Be FHFAE A

FE 71de AYSAEL gk A7 2 ARSI o] FoH o glo] ol gk
1—

FAEAYS daEets dEo] gy oo & Ao=w RAY. Sylotella sp.& Ml
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o] AT Qo) wEA FF gy T2 duEge] AYFEEES ALty

drAegors Fash 985 s Ao Woln, ol

=(inventory) 3 AE|A S #3 A7 So] BAFHooF &

ZE ZAA A Edste SRS AR AT dE A 2 A
Acroporidae#}ol] &&= 9] v &7} HiF 235% 2 71 =e Aow yEhrH(E
20). Tt 2% Poritidae?} 20.9%, FaviidaeZ} 10.3% = ©|Ath o]&gt 452
VNEE FAdE B A4 dkeks AolE ®Held 4 10 met 15 mollA = A
Aol uwiel tix Aol o thEF Acroporidae¥o] ¥ E7F Mg @k o,
T4 20 met 25 mol A= Poritidae¥}o] 9 %=7F o & o8 vt 7HE §
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Table 20. The percent cover of sessile macrobenthos on coral reef in Yap

Station
Taxon /Family Mean
112(3|4|5(6|7]8|9/]10/11]12/13]14|15|16/17|18

10m

Acroporidae-1 811519 (23/53[10(40| - | - | -|-1512015(0(20|/15|/60]| 20.1
Acroporidae-2 |4 ]01(16/5|5[3|0|-|-|-|-120[10/25/ 030/ 0| 0 | 84
Acroporidae-3 [0 [0 0/0/0[0[10/-|-|-|-10[0]0]0|040/20| 5.0
Pocilloporidae [0 0|0|3|5[8(10/-|-|-|-]10/0]0]10[0]0|10] 39
Siderastreidae 010(0(3]00]|O0|~-|-]-1-10]0]0]0(0]0]O0] 0.2
Agariciidae ojo[1]lo]lolo]o|-|-|-|-]0o]l0]O0lO]|O|O]O]| 01
Dendrophylliidae [ 6 | 0| 03|50 0|-|-|-|-|0|0]0]0|10/0] 0] 17
Faviidae 20120| 4 [20(15(25| 0| - | -|-|-10]020[10/0|5|10] 10.7
Poritidae 24145(20(23| 513 (25| - | - | - | - |40/20|10[40|10|15| 0 | 19.9
Alcyoniidae 0[0|0[3]0l0]0|-|-|-|-]0]0|0[0]|O|0]|O] 02
Octocoral ojojolojo|5]|0|-|-|-|-]0]l0|O|lO]|O|O]|O| 04
BO‘?‘?O(IP%)CO"er 62(80/50|78/88/48/85| - | - | - | - |75/50|60|60|70|75|100| 70.0
15m

Acroporidae-1 [ 315/ 914128/ 00| -|-|-|-10(10/5]0/10/0|55| 99
Acroporidae-2  [10] 0 [21]16/25| 0 |15 - | - | - | - [30| 5 [10]| 0 (20| 0 | 10| 11.6
Acroporidae—3 0/0[{0]0]0]|O0|5]|-|-]-[-10]0]0|0|0|25/10]| 2.9
Pocilloporidae 0]/0[{0]0 8130 |—-|—-|—-|—-10(0(10/010]0|0] 22
Siderastreidae [0 0/0[5/0[0|0|-|-|-|-l0][0|0]|0|0]|0| 0] 04
Agariciidae oloj4]|o0|ol0o[0|-|-|-|-]0|0|l0|O|15/5|0] 1.7
Dendrophylliidae [ 3| 000 [3]0(20/ -|-|-|-10]0]|0]|0|0|5]|0]| 22
Mussidae olo[3]0]|3/0[0|-|-|-|-]10l0|l0O|0O]|0]|O|0O] 1.1
Faviidae 271200 4 [3]8123[10/ - | -|-|-]0]0/10[10/20|20| 20| 12.4
Poritidae 10145(13(53| 5| 7 (35 - | - | - | - 30]30|20(30| 0 |15| 0 | 20.9
Alcyoniidae 0[0|0[3]0l0]|0|-|-|-|-]0]0|0[0]|O0|0O]|O] 02
BO“OF%)COVGT 53(80|54|83|78(43|85| - | - | - | - |70|45|55|40|65|70| 95 | 65.4
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3 20. AlE

Table 20. Continued

Station
Taxon /Family Mean
11213456 7]8|9(10[11|12{13|14|15|16|17|18
20m
Acroporidae-1 31154 |8[5]0[0|-|-]-[-10(10/0|0|0|5/40]| 64
Acroporidae-2 |20 0 | 8 [24(53| 0 [17| - |- |- |-[101]10/30{ 0 (25|01 0 | 13.3
Acroporidae—3 0/0{0]0]0]0|0O|~-|-]-|—-10]0]0|0|0O|0|10]| 0O.7
Pocilloporidae 0108105513 -|-|-|-10/0[0|0|5|10/ 0] 26
Siderastreidae 710[012/0[0[{0|-]-]-/-10]0/0]0|0[0[0]| 06
Agariciidae 0/0/1/0/0/0/0|=|=|-|-10/0|0J0OJ0O|0]0] 0.1
Dendrophylliidae | 0 [0 [0 [0 [0 [0 |0 |- -] -[-]10]0]0]0]0[5]0| 1.1
Mussidae 0/0/1/0|3/0/0|-|-/-1-1010/0/0/0]0|01] 0.3
Faviidae 13/0(13[6 [13(15| 7 |- |- |- |- [15]0]0(10/10({25]10| 9.7
Trachyphylliidae| 0 [0 [0 [0 [0 [0 [3|~-|[-|-|[-[0]0]0[0]0[0]0] 02
Poritidae 13165(16(12| 3 [25(53| - | - | - | - [20[ 0 [30(70[{10|20| 30| 26.2
Alcyoniidae 0/0/0/4/0/0/0|-|/-/-1-10/0/0/0/0]0|01] 0.3
Octocoral 0/0/0/0|0|510|-|-|-|-10/0|0J0|0O|00] 04
Bottogn%)co"er 57(80(50(56(80(45(83| - | - | - | - |45]|20/60|80|50|65|90 | 61.5
25m
Acroporidae-1 21200115100 |5|-]-]-[-10]01]10/010|020| 45
Acroporidae—2 61170 (23|15 0|0|-|-|-]-]10(10{5]01(25/5]0| 75
Acroporidae-3 [0 [0 [0 [0[0[O0|O0O|[-|-|-[-]0]0]0]0]0([15/40| 39
Astrocoeniidae [0 [0[|0[3/0|0|0|-|-|-]-105]0]0/0]0|0] 05
Pocilloporidae 213/0/0/8/3/0-/-|/-/-10/0[0/10|0|35/01] 37
Siderastreidae 21001000010 =/-|-|/-10/0|0|0OJO|0O|]01] 09
Agariciidae 001100100 ~=|-|-|-10/0|0|0|0|0|10]| 0.8
Dendrophylliidae |0 | O[O0 [0|O0|3|5|-|-|-|-]10]0|0]0]0]0/|10| 1.3
Mussidae 01(0/0/0|3/7/0|-|-|-|-10/0[010J0|0]0] 0.7
Faviidae 18319318018 -|—-|—-|-110/0(20/0 |10/ 0|10| 84
Poritidae 8130(14| 8 |15] 0|15/ - |- | - | - (30| 5|20(60|{10|15| 0 | 164
Octocoral 0/0/0/0[0/10/O0|=|-|-|-10/0|0J0OJO|0]0] 0.7
Milleporina 0/0/0/0|010|15|=|-|-|~-|5/0[0|0|0|0|0] 14
BO“O{“%)COVGI” 38|73]24(50|58(13[43| - | - | - | - [40|20|55|60|45|70| 90 | 485
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Fig. 5. Changes in the coverage of Family Acroporidae by depth in Yap.
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Fig. 6. Changes in the coverage of Family Pritidae by depth in Yap.
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Fig. 7. Changes in the coverage of Family Faviidae by depth in Yap.
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X 21, 9k Fo FAF AAWE s|xFo =4

Table 21. The number of seaweed species on coral reef in Yap

Species Stl | St2 | St3|St4 | Sth | St6 | St7

CYANOPHYTA

Cyanophyta sp. + + + .
CHLOROPHYTA

Halymeda opuntia f. cordata + + + + + + +
Tydemenia expeditionis + + + + + + +
Valonia aegagropila +
PHAEOPHYTA

Padina monor +
RHODOPHYTA

Actinotrichia fragile + + +

Galaxaura sp. + + + + + +
Gelidium sp. + +

Peyssonelia caulifera + + + + + +
Peyssonelia sp. + + + " +
Lithophyllum okamurae + + + + + "
Lithothamnion sp. + + + + + + +
Amphiroa sp. + + + + + + .
Jania sp. + + 4

Cruoriopsis japonica + +
SEAGRASS

Enhalus sp. +
Total No. of species 10 13 10 10 9 9 7
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Enhalus sp. = St 49 Z7ro A %3t drop off 2 o] A= reef flatd F4
3~6moll ®3EZ3E A (limestone)oll A AletE Foldrh 9 168 = AgHo=

Aoy = £ 4A SE7ME(Gelidium sp.) 1522, St 13 20 A vt

[

’

o 7 FAolA k= T HWA= 9F(St 29 FA 10m)oldem, St
2, 69 AFoll= dFr7t el S7HEel weEt Fadks St

: A%e ng o, St 4
o) AgolE FAZ ) wek FAF Sk 1 9 AR E FAA F

[}

of wet FHAsta, FW o= I8 FAFEHE Ax[UF FdEA ¢

g AES s E o, A5 ZARACAA FAS dlz2[Y 9=zt Ayte] 58
A Fe A H ook thE aglEe] [ TEE ATFEES & T Ak
og] 71A] 821 T 7 T a3k a1 Atg ot x4 A (interspecific competition
for space)o|t}. o] A oA FHZHFE dEE 7AEHY =FH FH& A3 (dead
coral)®] ¢ H&= Aol A& Aloldl EAlEE Wl FIR| AN Aolriw ) Abolql

g Rol A= Ae BAHA Btk 53 o) e o
=

Fato] At A ol A A A 54 stellA= slxF FrhdAdol
9SS e i, 1 3% B3 Atsete] A o) AAdE Rt gl

7t AP AEAA Fdste xR FAE I E Hesta(i 22), olE A
AHzE st index, D)+ ¥ 23% #t}.

> 9
4
rol
)
=2,
N
B
<
o
o
k1
o
3.
=)
Q
5
o
(@)

DI7F 10 ol F2 S$HFES Halymeda opuntia . cordata, 7Tydemenia

expeditionis(3t¥.  11-6), Amphiroa sp. 3}Y., Lithophyllum  okamurae,

=

Lithothamnion sp., 2 7Tyvdemenia expeditionisE #||3dlile Fedrate States of
Micronesia (FSM)2] Chuuk ¥ Kosrae®| drop-off zoneo] g F¥3t= Fo|
th AT MY =dY Tydemenia expeditioniss= THEE9] A A oA 5% o]A+
o] IEE HYA St 4olA & 1.3%° =ttt Amphiroa sp.v St 1, 2, 7°|
AE 3% oY IEE EYAY, St 3, 6AE 1% °lstY e H AT
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Fig. 8. The number of seaweed species by depth in coral habitats in Yap.
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Fig. 9. Coverage of seaweed species on coral reefs in Yap.
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F 22, S 2APEA A A =4

T 2T I=(%)

Table 22. The percent cover of seaweed species by depth in Yap (%)

Species

Stl

St2 | St3

St4

Sth

St6

St7

10m

Lithophyllum okamurae

Lithothamnion sp.

Halymeda opuntia f. cordata

Amphiroa sp.

Y| W |~ | 0

W | W | oo | Ot

Jania sp.

I LN PN o)

Cruoriopsis japonica

Peyssonelia caulifera

Peyssonelia sp.

Actinotrichia fragile

Gelidium sp.

Galaxaura sp.

Tyvdemenia expeditionis

10

10

Cyanophyta sp.

15m

Lithophyllum okamurae

10

Lithothamnion sp.

Halymeda opuntia f. cordata

Amphiroa sp.

Jania sp.

Peyssonelia caulifera

Gelidium sp.

Galaxaura sp.

Tyvdemenia expeditionis

10

Cyanophyta sp.
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X 22. A&
Table 22. Continued

Species Stl1 | St2 | St3 | St4 | Stb | St6 | St7

20m

Lithophyllum okamurae 4 1
Lithothamnion sp. 5 5 1

Halymeda opuntia f. cordata 2 2 1 5 4
Amphiroa sp. 3 3 1
Jania sp. 1

Peyssonelia caulifera 1 5) 1 2
Galaxaura sp. 4
Tydemenia expeditionis 9 6 3 4 7 5
Cyanophyta sp. 1 1

25m
Halymeda opuntia f. cordata 2 3 2 2 2 2
Amphiroa sp. 2 5 2 1 2 1 2
Jania sp. 1 1
Peyssonelia sp. 1 1 1
Galaxaura sp. 1 2 1
Tyvdemenia expeditionis 1 2 3 1 2 1 3

Lithophyllum okamuraex= St 1, 2914 4% o]Are] Y %2 B, 7|ef FHA =
0~2.75%2 WA}, Lithothamnion sp.i= St 1, 2014 3% o]de =& B,
718} AHo M E 1.5~225%9 WA, Halymeda opuntia f. cordata™= St 6°) A
A%% 7V =2 s B, e AAolAM = 25% oldte] gS B AT =AM
TE T AYHeR MY f&oltdn ddyE e S 7MAeEl(Gelidium sp)E AR

TS B 014%9] VRS ®ol, 71 ¥

;

EgFo z] oro.o o 4= o]r/lr‘

] = =
DIZ7F 1.0 o]xel HA9 5F9 F4W¥ v x+= 19 10~159 v} Tyvdemenia
expeditionis= A7 1, 2, 5, 6ol = 4 10molA 7ME =2 =5 YEPA A,
AA 3, 4ol = T4 26me] 42 FAHAA =2 JEE YN Y. Amphiroa sp.



323 b5 Akl M =™k o] Huvlkd Y xse] 3 $AHE

Table 23. Dominance index (DI) of seaweed species based on coverage in Yap

Species Stl | St2 | St3 | St4 | Stb | St6 | St7 | DI
Tyvdemenia expeditionis 700 | 575 | 575 | 125 | 550 | 4.25 | 6.00 | 5.07
Amphiroa sp. 3.00 | 500 | 050 | 225 | 1.50 | 1.00 | 3.25 | 2.36
Lithophyllum okamurae 450 | 400 | 1.25 | 275 | 2.00 | 1.25 2.25
Lithothamnion sp. 325 1 300 | 150 | 225 | 1.25 | 2.00 | 1.50 | 2.11

Halymeda opuntia f. cordata|l 250 | 2.00 | 250 | 050 | 0.25 | 400 | 1.50 | 1.89

Peyssonelia caulifera 0.25 150 | 1.25 | 025 | 050 | 1.25 | 0.71
Galaxaura sp. 1.00 | 050 | 050 | 050 | 1.50 | 050 | 0.64
Jania sp. 0.75 | 0.25 0.50 0.21
Peyssonelia sp. 025 | 025 | 0.25 0.50 | 025 | 0.21
Cyanophyta sp. 0.50 | 0.25 | 0.00 | 0.25 0.25 0.18
Actinotrichia fragile 0.25 0.25 0.50 0.14
Cruoriopsis japonica 0.50 | 0.50 0.14
Gelidium sp. 0.50 | 0.50 0.14

= AF 3% AYstn 2E AAHAA 10m FAo M H& JE=E yeERyA
L. okamurae = A ZAMA HE 2 Fe Aol&
WA Lithothamnion sp.= A% 1, 2, 5, 6, 714 = 10me FAlA =& e s

el oy, AR 3, 4ol A= 15~20moll A =2 I X= & Yetldet. A opuntia f.
‘/] [e)

4 H
o>
2
>
i
M
=]
ol
8
o
i
&
k1
rlr

cordata= 373 55 A|Ystal BE AHAA 26me 22 FAdAM T2 IEE
Bt 7} ZAAAHANA Fdeke dEz2Re FAE IEE Hista, olE
square root® WH33E gholl 7] %3} Bray-Curtis similarityS 73F3, UPGMAZZ

clusteringst A2+ 19 83 2o ZAMAHIE FAEE 70% ol o= dis] =
I, 53] St 1, 2+ 80% oA fAIEE 70% o]

o7 UEhd AL ZAAA 7F 283 3
%—9] 3’457]' = ;‘(}‘01% E_o];(] %’—E—E}——E— 7}_1_% /] ]6]—]‘4-
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Fig. 10. Coverage of 7Tydemenia expeditionis by depth in Yap.
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Fig. 11. Coverage of Amphiroa sp. by depth in Yap.
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Fig. 12. Coverage of Lithophyllum okamurae by depth in Yap.
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Fig. 13. Coverage of Lithothamnion sp. by depth in Yap.
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Fig. 14. Coverage of Halymeda opuntia f. cordata by depth in Yap.

_77_



915

€15

Lis

¥ is

§15

<5

(S

60+

701

801

ALEIIWIS

901

100-

19 150 Sksel TR =AY

Fig. 15. Cluster analysis (UPGMA) of seaweed communities in Yap based on

coverage of seaweeds.

EZF

NAAR 5

A&

=

>~
=

|

M Sl ek 7

Eis

o

ol

—
o

o

o
T

o

o)

"

b
&H

el

|

—~
file)

—

-

) A]

-
T

gE2A YE]

2 Holth 10 m A

= Ao

gl

B

Aol #1A

_78_



15 m

10 m

Stress: 0.18

18

15

14 3

12

177

16

13

25 m

Stress: 0.14

15

12

18

Stress: 0.18

15

712

14

17

13

16

18

20 m

Stress: 0.16

14

16 7

18

17

15

13

12

nMDS.

z:;l.

J27e) % A5 o

9]

ol
=

Fig. 16. nMDS plots based on bottom coverage data of dominant macrobenthos

and seaweeds depend on depth in Yap.

Aol we Atelsb vhehti

9% 9]

o

Ql

branch¥

=S Hols

2

T

5|
pud

Fal T AATE nMDS Aol A A <]

- xg

Xv‘

39752 Enhalus sp.2|

Z}-
=

Lo

(47 8-1D°] 4% A

|

= deA o

S
Fo

-
s

—
fife)

mK

3
.
oy
o)
e

%

—_
fite)

ol
ol

_79_



L

ol FAbNAM AT FHFEE H dAxwo vk B AAAHY 7Ee TFH
Ao MAANEANS &N A3 SF AFSs A IHY 54
P A ZE 17). G127 G-29 AF ko HA &)

el AZ%(fringing reef)9] &
dead coral A t)7} Wo] JeE}E QubA

g
1} -

“

HE di 2ow 40 dojdss 4
54¢ Holm gov, ¢ FAUe A4 F24 2 AN B Holg o
= Aol G-39) A% FrAolr AAHAge] ST woz 4 Yo
= 7 AojAd & Al T A=At Ta% VeE @dsts ol

Y17 AHA 542 e ¢ g A4A PR,

Fig. 17. Schematic representation of habitats classification in Yap.
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Table 25. List of sponges distributed in Chuukish water and screened bioactive

compounds
No. Species Materials Structure Published
1 |Aaptos sp. CooH4O4 1983
2 |Acanthella cavernosa Kalihinol CH33N30, 1988
3 |Acanthella sp. Kalihinol CooH33N30- 1984
4 |Acanthochaetetes wellsi
. CoH3 N 1980
5 |Adocia sp. ColluN, 1980
6 |Adocia viola
7 |Agelas clathrodes Clathrodin Ci1iHisNsO 1991
. Akaol Co3H340s 2003
8 |Aka coralliphagum Siphonodictyol | CoHyNaOsS 2003
9 | Amphimedon viridis Amp'hicerebro‘side CagHgsN2Og 1989
Halicerebroside Ca7HosN2Og 1989
10 |Ancorina acervus Ancironosid 1997
11 |Aplysilla sp. N.C. 1991
12 |Arenosclera psammochera
13 |Axinella proliferans CoHy602 18996
14 |Axinella sp. N.C. 1985
15 |Axinyssa sp. Axinyasterol CogH4003 1995
16 |Batzella sp. Batzelline C12H11CIN2O2S 1989
17 |Callyspongia sp. N.C. 1985
18 |Chelonaplysilia sp. Chelonapsin CooH3,05 1991
19 |Clathria basilana Clathryimine 1996
20 |Clathria mima
21 |Clathria plinthina
22 |Clathria vulpina
23 |Craniella abracadabra
24 |Crella calypta
25 |Cribochalina sp. N.C. 1976

_85_



X 24. A&
Table 24. Continued

No. Species Materials Structure Published
26 |Cymbastella marshae
27 |Dactylospongia elegans Smenospongiarine CogH37NO3 1992
28 |Desmacella lampra
29 |Dorypleres splendens
30 |Dysidea avara Avarol CooH31NOo 1982
31 |Dysidea granulosa Not identified 1994
32 |Haliclona coerulescens
33 |Halisarca sp. Not identified 1991
34 |Hippospongia amata Hymenamide 1999
35 |Hippospongia metachromia Ilimaquinone Co2H20O4 1979
36 |Hymeniacidon sp.
Hyrtial CosH10O3 1985
37 |Hyrtios erecta Scalaradial 1985
Scalarino 1985
38 |Hyrtios mela
39 |[lrcinia ramosa Palinurin CosH10N 402 1986
40 |Katiba milnei
41 |Luflariella sp. Luffariellolide CosH3503 1987
42 |\Mekioderma granulata
43 |Monanchora sp. Axinohydantoin 1995
44 |Nara nematifera
45 |Paratetilla lipotriaecnosa
46 |Pericharax heterhaphis Not identified 1978
47 | Pseudoceratina sp. Not identified 1991
48 |Rhabdastrella pleopora
49 |Spheciospongia sp. Papakusterol CosHusO 1992
50 |Stylissa flabelliformis
51 |Stylotella aurantium Stylostatin C35Hz4NgOqg 1992
52 |Tethya sp. Not identified 1987
Luffarin CorHyoO5 2002
53 | Thorectandra sp. Palauolide Co5H3305 2002
Thorectandrol Co5H3304 2002
54 | Xestospongia exigua Xestospongin CogHzoN2Os 1983
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Table 26. List of hard corals distributed in Chuukish water and screened

bioactive compounds

Z
o

Species

Materials

Structure

Published

Acropora palifera

Acropora tenella

Acropora granulosa

Astreopora myriophthalma

Astreopora gracilis

Barabattora amicorum

FEchinophyllia aspera

O[O |||+

Fungia fiingites

Not

identified

1999

Goniopora tenuidens

Not

identified

1990

Goniopora fruticosa

Halomitra pileus

Not

1dentified

1990

Leptoria phrygia

Not

identified

1990

Leptoseris papyracea

Lobophyllia pachysepta

Lobophyllia hataii

Lobophyllia corymbosa

Not

identified

1990

Merulina ampliata

Monstastrea curta

Not

identified

1987

Qulophyllia crispa

Pachyseris rugosa

Pavona minuta

Pavona decussata

Platygyra daedalea

Pocillopora danae

Not

identified

1982

Pocillopora verrucosa

Pocillopora eydouxi

Not

identified

1988

Polyphyllia talpina

Porites lutea

Not

identified

1982

Porites lichen

Porites nigrescens

Not

identified

1982

Psammocora contigua

Psammocora digitata

Seriatopora aculeata

Seriatopora caliendrum

Stylocoeniella guentheri

Symphyllia recta

_87_



39 F9oly F FHol AAste o] mAEEe] EHlde =4Q Ao
et k. 19909t 744 &5, 2 d, ey 58 AR Y AAEHF
1055 gz A7 Ay AT 1 s 47 g Ade o

AAHA AFAAE B AASFE A WolEdo] neg oy AER
AHEEE EHY S99 27 oEa, AAxA YRS AAsE BbdE
=H(spicule) 0.2 Q13te] T A7 o] o= AztEn) weba] FH 2o
T S R FAste GAERFe EHY H5 FH AAsE 1A
ES gz g AYIHEL A7 FHHe2 FaHT g

= H FATE T AYUITHERE Aol FEH = AdAT R ST A
L 15F 0] 71AE At AAZ F(Dendronephtha sp.)e 735 o}2 EAHo] o] Fo]x

N,
&2
K
%0
o
A
12
2

2 1001% ool A4k Hom .
ZA e RAA 2AA $HEE 2o Ans oz Agstgon] @
299 4] Dendronesterol(2000)0] #2l® Aoz Vel th 7149 15F =9 6
AL olAA A FHEA Bgs 9s AL} -

PN
T
H, 270 FolA = A AAstd o =de] AMEA ki, 9F =4l A
E}F Al B

=

o]l 4 #2]¥ Ginamallene (Cy3HzOs), Cladiella sp.olA H2]¥ Cladielin (CoHzO0s),
Subergorgia suberosa®lA #2l¥ Subergorgic acid (CisHyOs3) &< AE37F 2
%5 9]

AfAo R ZFo By 24 A7 A wt FEo Fol AL
ZHAAL o, B Fo] ofAA =% 2
stk ddisigelAe] vlsd = '3
H, A 71z AT AR A
Aol 7AAE AYa o B 5 9
A Z1AE AuFE F 54F R UERTh o F 23F0lAM 28FF9] A
do] FEHEAoH, opH7bA] FAprzrt vrelar, AR ik ¥
B BEAE Al o] & 8F 9 A =H &AMl olFo Mo A
HA skt ¢H1ES THCE 3 AtE 36F F 10Fl

4 Aol sy ol A B4 % A%t YEdA €3 9

e
filo

MU

D

S

S

[\

[-'T‘

_

v

[\

S

(@]

D~

4

X

N

Ay

N e

> rlo

{i
Wom o

o Q. al (o

XNoox & o ¥ o
2o o2 Koo &

()
o

£ oo
%
e
o,
i



E 27 FF] AAeE ANEF B2 24

=)
TE”IOJ

T Ak

Table 27. Liste of coelenterates distributed in Chuukish water and screened

bioactive compounds

No. Species Materials Structure |Published
1 |Acalycigorgia sp. Ginamallene C23H3005 1988
5 | Astrogorgia sp. Astrogorgiadiol 1998
Calicoferol 1998
3 |Bebryce sp.
4 |Carijoa sp.
5 |Cladiella sp. Cladielin CouH3505 1977
6 |Dendronephytha sp. Dendronesterol Co9Hz005 2000
7 |Distichopora borealis
8 |Distichopora violacea
9 |Ellisella sp. N.C. 1994
10 |Lophogorgia sp. Cembranolide 1988
11 |Millepora platyphylla N.C. 2002
12 |Millepora tuberosa
13 |Plumigorgia hydroides
14 |Subergorgia suberosa Subergorgic acid C15H20O3 1985
15 |Tubipora musica Flemane C1stl0 1982
Germacrene Ci5H150 1982
3. BAAE 94
Asigel R AR F SYBIS AP0 U= YRES R T
Bt AAE TANZRE NS wolEr] 93 Fuor =AHEAS s4x
i A5 olul, FAE HelE goluy] % FHOR EHEAL AL Ut
Aot o] BRG] vz b4 ARA G Fa g
A7) o8 BABAG AL A A¢E Y AAPEIG LEA0l 4L
sEY A5l wWol #AFHI vt &g AHF, Mo F{, dEsEF T T
Hol & dFEe] AT EES Ao o]§og AMEHIE
EAH TAHFER 53 BEHse ANt wE welE 7] $ste] mhuly
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(Alonsa, D. et. al. 2003). vlo]AZUA|o}E E 3 A e ol FES}
spp.== Conus  geographus, C. striatus, C. textile 5 ©°F 1091 (Colin and
Arneson 1991)¢] H %o} TH(E 28).

E B GAHEY Aszel ANt BH FAFEER 55
Table 28. List of venomous invertebrates distributed in coral reefs along the

Southwest Pacific

Order Scientific name Prey Remark
Conus victoriae Gastropoda Studied
C. tulipa, (Gastropoda Studied
C. catus Gastropoda Studied
C. megus Gastropoda Studied
C. marmoreus Gastropoda Studied
C. geographus Gastropoda Studied
C. ammiralis Gastropoda
C. clrcumcisus (Gastropoda
C. arenatus Gastropoda
C. auratinus Gastropoda

Gastropoda C. bandanus Gastropoda
C. cardinalis Gastropoda
C. floccatus Gastropoda
C. legatus Gastropoda
C. eburneus (Gastropoda
C. imperialis Gastropoda
Cassis coronata Echinodermata
Charonia tritonic Echinodermata
Terebra maculata Polychatea
T guttata Polychaeta

Cephalopoda | Hapalochlaena Iluniata Fish

_90_
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It 557 o9 FHFd &ot= &
oA AFQ Hapalochlaena lunlata~= A& A% X4 W=& 7FA a1 T,

A Tl AHAR] & VHAE R
of ZAlo] slo] 7hAle

THE°] AUtk
of AAstE Foj= of 16T R Ry glon, ALEI(

Family Ostraciidae)oll 43} Lactoria cornuta, L. diaphana, =% 7% (Ostracion
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cubicus), O. meleagris, 7}*1 33 (Family Diodontidae)®ll <3} Diodon Iliturosus,
D. punctulatus, 753} (Tetraodontidae)oll %38l S WAL (Arthron hispidus 3}
W MI-5), 2w B (Lagocephalus sceleratus) 5 ©| W3E 4 o] t}H(E 29).

T 20 GAHEY s R Ao Eolf BE

Table 29. Poisonous fish distributed in coral reefs along the Southwest Pacific

. C . Korean
Family Scientific name English name
name
Lactoria cornuta long—hornrd cowfish e
L. diaphana brown cowfish
. Ostracion cubicus blue-spotted boxfish wHAEE
Ostaciidae - .
. meleagris ornate boxfish
(AEE) . :
Strophiurichthys robustus |freckled boxfish
Tetrosomus reipublicae  |smallspine turrer—fish
Anoplocarpros lenticularis |white-barred boxfish
Diodontidae |Diodon liturosus brown-backed porcupinefish
(7}A]) E-1}) D. punctulatus three-bar porcupinefish
Arthron hispidus star-and-stripes toadfish | 31874 & &
Canthigaster valentini black-saddle toby
Tetraodontidae C. bennettz’ black—spot toby
C. solandri netter toby
(= 3}) : : .
Lagocephalus sceleratus |Giant toadfish 2l 5
Tetractenos hamiltoni common toadfish
Marilyna pleurosticta banded toadfish
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AU 7EAl 71 Al FAol = ofF T i

j= ar Cd 7}1%% OOk%a—‘.}iHFamily
Scorpaenidae)°ll £3t= o FEOITHE  30). =

3|
2]
117 (Synanceja  horrida) %

Scorpaena cardinalis 5 Atz vl 53 #7311 AAd= ToE TAEE
of Ay ZEd T35S LY, SEARE WA X He gAEYW Y A
of| 7b4] o]l & 7t & WES AYa 3

E 30 HAHEY Aol A4sE B3 o 5%

Table 30. Venomous fish distributed in coral reefs along the Southwest Pacific

B &g ] B
Synanceja horrida estuarine stonfish =117
Pterois antennata
Pterois volitans red firefish ) 7ol
Scorpaena cardinalis red scorpion—cod
Inimicus caledonicus Demon stinger 2k7]m]
Scorpaenodes quamensis |Guam scorponfish
et}
' Scorpaenopsis diabolus  |False stonfish =579
(Scorpaenidae) : : : :
Minous versicolor Plum-striped waspfish
Peristrominous dolosus |Brown carpet fish
Parascorpion picta painted stingfish
Neosebastes incisipinnis |red stinger
Sebastapistes bynoensis |Coral scorpionfish
Dentrochirus zebra dwarf lionfish
Siganus fiiscescens rabbit fish = 7FA] A
S. guttatus golden-lined spinefoot
. S. doliatus barred spinefoot
%71 2 7}
o S. rivulatus potted spinefoot
(Siganidae) ; ;
S. spinus black spinefoot
S. vulpinus fox—face
S. punctatus golden-spot spinefoot
Aspitidae Apistops caloundra short-spined wasp-fish
Tetrarogidae |Centropogon marmoratus |north fortescue
Dasyatididae |Dasyatis sephen A 71EQ ]
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7|9 (Inimicus caledonicus) &< @yt = E&ds= Fo|tHEE 30). °]9 &
7¥A1 2] ZH(Family Siganidae)
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R g FAFY TR S8 9l
W AR B A(Seylla serrata)~ vFO|AZ Ao} BE FAA Hig FAFE AE
T Folth. o] F& WaRFIF AUAY =& g1 AAee Uy AAF
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FadF FARAE dazne] AFFRAL BE BAL 79
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Fe SAolR AIHEY ol RYS
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Sl &3k Undella Spgr APE sEEFAES dAER
A ¥ol# 300ml Zet~E "ol viro] ¥ 4 WyuE A
& ofolzufzo] Yol APdm Ewkstgith. ubE AR 5
A E2ske] 12 well culture platedl 7+ hole & 0.2 g filter
of dutsl 3 mE Wiz 1 A dHARES FEst 5Y s 30TE
FA S = Aol Hd =gt o] Hoo‘:é}‘ii‘ﬂr( shafl A 2004).
ik SOl i AnFol Wyl molx|, olE 0.2 mm filterZ o7d FE 33%
] w71 T 30TCo|A HolZ [sochrysis

°
°a

d dAHHEFS 20 um sieveS AFE3Fo] 33l
ol
AN

o°
AF 54 AEAA Folch et al. (1957)¢] ol wef A dS F
%3] Lee (1997)¢] W o® 14% BF3methanol (Sigma, USA)E A HAHS
methylation A%l %, capillary column (HP-INNOWax, 30m x 0.32mm x 0.5 mm
USA)o] #A2r# gas chromatography (Shimadzu, GC-17A, Japan)® A WAaks 4
s

¥ AMom 120, 130, 14:0, 14:1, 161, 17:0, 17:1, 180, 181, 18:2n-6,
18:3n-6, 18:3n-3, 18:4n-3, 18:4n—-6. 20:0, 20:1, 20:2n-6, 20:3n-6, 20:4n-3, 20:5n-3,
22:0, 22:1, 22:4n-3, 22:5n-3, 22:6n-3 % 24:1 (Sigma, USA)S AFE-3FA ). Carrier
gast helieum (30 mL/min)& AF&3tRA o™, oven &+%& 170ColA 225T7HA|
1C/min S7FA Z 3, injectore] =%+ 2507C, detector (FID) &%+ 270C= AA
Es

L

2004 49%E 2005 5€71X 9 2A|7F F A" GurAEuielE £ 1649)HE
2 AFALL 388em, AFAEFL 9385g ©|ATH(E 31).
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=

31. = gl AAste A vte (Ephinephelus polyphekadion)® A2 A &
=(2004. 4~2005. 1)
Table 31. Development of gonado-somatic index (%) of blue-tailed cod

(Ephinephelus polyphekadion) in Chukk Lagoon (2004. 4~2005. 1)

No. Total Body Average | Maximum
Sampling . length weight GSI GSI Remark
date nds. (cm) (g) (%) (%)
2004. 4 4 39.9 966.8 0.45 0.47
2004. 5 9 35.0 736.7 0.12 0.20
2004. 6 10 34.1 699.5 0.19 0.68
2004. 7 13 34.6 718.1 0.63 518« | %1 developed
2004. 8 13 39.6 1,079.2 0.19 0.21
2004. 9 15 37.9 934.7 0.17 0.41
2004. 10 16 38.4 973.1 0.20 0.30
2004. 11 15 39.5 1,018.0 0.22 0.36
2004. 12 12 374 965.0 0.16 0.35
2005. 1 15 41.5 1,146.7 0.45 1.73% | %4 developed
2005. 2 11 0.67 1.22
2005. 3 10 0.90 2.96
2005. 4 18 0.30 0.55
2005. 5 3 0.24 0.35

GSI : Gonado—somatic index in %

AL AAE 20049 49 AN LR FEAFE 045% ook, 59 xR 7
3t 02% W= Fasted Wt gilon, 20051 1€ Sof 5
heteith 195 E ANAFRASTL 1%E BH s Aol Fde] Adede
o, Ho AAAFRASE 173%E 7589,
290 5ol 067%= Z7hetslom, 39l it 0.9%2 M 3
¥

=
st on H A LTHASF 296%S 7= dFlo] FAF L 2000 4¥ 14

_96_



dol= 0.36%=E ol ow 49 26d0l= Ht 024% < 7|5k 59 27H =
024%°] 2& Fs 7IFstAtH2d 17). AALTIFATE A o, $d3dnte
= 248 TToE dddrh
2004 749 =2 A= dEE 13vg e EiARe 3 43 URAIZE 518%
o w2 AHLTHATE YERASLY] dEld, 5EFE 1249 Abolo) Hat AL
THEAT7E 02% Wl oY e #Hetetd vl Sold ddow AEd. 74
©)

2 el Jhee A 195H 39 Abel

0.50

Gonado-somatic Index (%)

Apr.04 May June July Aug. Sep. Oct. Nov. Dec. Janu.05 Feb. March April May
Month

a9 18 5 ghutAl w@ibdnke] o] € A A AFFA G (GSD Wk
Fig. 18. Changes of gonado-somatic index (%) of blue tailed cod (Ephinephelus
polyphekadion) in Chuuk Lagoon.
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WA zE TAYE BYSE) AGeel, 47 AHAE R AAE EFEE
e g% BE 1196 1Y wol ARG, o]F 437 ANES 128744 ¢
=y
=

o A #F At

i

el
TALE 47 B g 1099 A7) Al dsg o, A 129 A
& A Eo] FEEAT

o AEHA $4% D W] AAEY Fdo] #BHY
om, FRE 20049 1295 H $% A@vle] HolE A BAHU. o5 Ay

7l MAES A A5 2874HA, 29 B 49744 #EH A

B A2ag
dRAES0] A
WA o] g AA AT Wbl molx et Fx7] AHATh FANAE 3

5E7HA AMFE EE MAE
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38
v

Wk ule] (Epinephelus  polyphekadion)= &% (Order Perciforms), W] 3}H(
Family Serranidae) v}2]4(Genus Ephinephels)©| 438t= AjA ojFo g 3 Fo
o 2% (Great Barrier Reef) &H-ollA 29 HHs]7bA] a4 Frl9jstA L
stal vk vl R AdAsPdoRr dEA AT FAAsEE TR e =

ohoFrkElE 2 F 39, 540, Ante 5 A § 7~9de] Ao 4 %a]
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2% vy offFe dE@ Tl wlste AAsol wE Aol Avkelet F 2004,
2001). TAol= AAS ol d7A AL ¢t YEAEEC] RS At Q)
o gAg& A7lel o228 YA VTS AT dRH AHd gAY B MA 1
g Axro N5S AAE AA7 FH3 g Rudy Jklee et al 1996)
3o o] B Fo atdvie 1€ ~29 Alol2 FEHY, =ok 39 Fode
AAEFo] Fue oz dddt wepa B Fo TERAMS 9% dFne

Isoochrysis galbanas “3# 3t GWAE S (Undella sp. Chuuk-2004)2] =] A4l
A 7574 n3UEEZSAWAH HUFA)Y FR1&2 221%E Super Selco® F Y
st &5 233%ET SdAINE JF AstE dH Mo} w=9-Fe2(artemia
nauplius)-cﬂ 204% Ht}E= oF7F =kth 53] & DHA (docosahexaenoic acid,
22:6n-3) Hl&o] 168%= +5 ¥ HW| o} = Zg-5-2ol H|sto] 2u) o] Eokrt
(3% 32). 3% EPA (eicosapentaenoic acid, 20:5n-3)¢] ZAH]:= ol HrU} &
21%= 7] =35le], B AdoA FHrARZ9 DHA : EPA WH]+= 8% Super Selco®
d ¥ 73t rotiferet  Artemia nauplius®E.th €53 =4 e

drtA oz wol e ZhXo 3 FAd Brhe 259 35E 24, 53] A

I} A WpAE shekyl e B o] 9l th(Watanabe et al,, 1983; Shansudin et al., 1997).
]

—~~

1m Y,

3], o] gt ofF= AAAH Ay wgds Qe E5AgAle 2 EPA 9‘r
DHA #-& n-3 HUFA (highly unsaturated fatty acids)E L3} a4k z}lo] <]
AEAA LS fElAes olE AHARS T3] FEsteE Aol T3t (Sargent

et al., 1999; Payne and Rippingale, 2000). ©] %, DHA= A4 A7 @y} 7]
soll TostH 53] Aojo Wuhlda AHo] Fod TS o= HoR dEA
ATHMcEvoy et al., 1998). Furuita at al. (1998)¢] 23| EPA$ DHA®l #H7}
7F JAY A AEe Eole Ado® Uew o, yellowtail flounder (Limanda
ferruginea)®] 735, DHAVF =& HolE WE ztoj= A3 AEFo] =4 YyEpdt
o

WA, DHA @efo] dl§- 2o 2ol E v Ao 43 JEgo] fFoHom v
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3% 32. Isochrysis glabana e w o3 W AR (Undella sp. Chuuk-2004)%] =%
2 Z24(%)

Table 32. Fatty acid coposition of Undella sp.(Chuuk-2004) fed by Isochrysis

glabana.
Fatty acid Undella sp Rotifer (Lee, 2004) Artemia nauphus
(Lee, 2004)
14:0 1.1 14 1.1
16:0 134 194 9.9
16:1n 1.2 trace 9.1
18:0 9.2 16.5 25.2
18:1n-9 6.4 6.8 2.1
18:2n-6 19.2 115 1.2
18:3n-3 9.3 0.7 12.8
20:0 1.1 3.8 1.3
20:1n trace trace 0.1
20:3n-3 0.9 0.8 trace
20:2n-6 15 2.1 0.1
20:5n-3 (EPA)x* 2.1 8.3 11.1
22:0 0.9 0.9 0.3
22:1n-9 0.8 0.8 0.3
22:2n-6 1.2 1.0 0.1
22:3n-3 0.6 0.5 trace
22:5n-3 1.7 5.5 1.2
22:6n-3 (DHA)#*x 16.8 8.3 8.1
Others 12.6 11.8 16.2
n-3 HUF Asx 22.1 23.3 20.4
EPA+DHA 189 16.5 19.2
DHA/EPA 8.0 1.0 0.7

Remark: * eicosapentaenoic acid, ** docosahexaenoic acid,

x#x highly unsaturated fatty acid (C=20), trace: <0.05).
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A WEREHCopeman et al., 2002). si4ab o7 Apoj= ApdAk of &ho] g} o
I EllAE o Afel7b A Sk A Wele] DHA @ EPA HISQl oF 2119 HolE &
Tol= Ao w2 By JrH(McEvoy et al, 1996, Sargent et al., 1997, 1999).
A o7 G AR F(Undella sp. Chuuk-2004)2 ol 59 A|WitzAdS w9
]

SOl FHAA Al Aol 2VIHelR w2 AFENR AEES HY F

o}, W E B
1), WagB Ao A&

W2 B A(Seylla serrata)= A 5&E%(Phylum Arthropoda), tetold(Sub-
phylum Mandibulata), #+Z+7(Class Crustacea), 4 25 (Order Decapoda), 2= 7 3
Family Portunidae), %32 A< (Genus Scylla)el] <38t vl a o8 A Folt}.

S. serrata= WIRBAF oA AT M 2 dEdToR X HARE A4
He Foltk & T2 FARE ofxggt el A stetelE AA T T
A, FROoRE TF FHFA Ao FREjtel o]27|7tA B9l
A X AA7EA vholazmdlAletoll A & Al &fste] wEHE AAE
X5 S serrata ©] STt

Y gl ME G54 o Ftol 5EEAS serrata)7t @il R
pE I ek gk HEeE el A 2004 =AUl A o ste] AR H
MA = Keenan et. al. (1998)¢] #F oA S paramamosain®. = &7 = A (7}
2005). AAE obd $-Elyetelld S serrata® FHE RES BEIA FEFAA T
AHA S 7Here w) olwmlX% S paramamosain® 2 =
At o] A FEEAE S serrata’t oYU} S paramamosain® =8 o2 WpRE

= npegaty] oo, olo] wigk o] WEa] A wizbA| wlol AR Y Al
AN BEE = S oserratac AUlE WIARBAR FE7]E UL

o

rlo

F

=
A A= AT S

FHBPA BRRAY A9 1 FHA wwEAE 9ol Relw dzdw, @
e, Sk %, Evlol, madold AN AAE Eul Fdujety wmsE AAsg
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A EAS Tt ITo=E Frloe FElvF v Ao YEuth fF9Xe
A A (propodus) ¥ A A (dactylus)e Z} ZAMA| 7}

& ;
ge shebulee Geit A% A g3 2 Ao 7 fe4 A4 99
Z =

= 4

of 7} A A Aol ZEMAEZFE o5 FouErE 77t Zgoin] o=
A7 & ZAREA(ANOVA)S sttt thsH]als Scheffe SAIFO = f9
A (P<0.05)S HAASIGL BE BAREAS SPSS 54 program (version 11.5)%

o
ofo
ol
S0
22,
iy

I
i)
=
-
ox
=
=
Ho
of
X,
lo
[
i
1o,
i
=2
S
r d
Sh
2
Mo
£
.
=
offt
é

O
HU
L
oX,

hass

Ak AAHew & mxd, Ede] @ Feho ATl 2L

0.849) FEHACH, F dEd=, I H F MMATE 22 Jdow (P =
0.086) T==Att. AR & o, FehsE A AGe AT 22 A

o7 FET(1d 20).

= = Chuuk
= = Philipine (llollo)

— — Kosrae
Yab

= = Pohnpei

(0] 5 10 15 20 25 30

a9 20, AR B A(Seylla serrata)®] A998 FEstA S (/A A F).
Fig. 20. Comparison of external characteristics of mangrove crabs (Scylla

serrata) based on the ratio between carapace length(ICL) and upper

paddle width.
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3). amEA] FHsHH 54

BN

ApH}
Genomic DNA &8 2 AAE A< ‘:}F/]:Lo Ao ZHE Blin ¥ Stafford?]
W (1976) S thA WA slo] genomic DNAE At A A Fol lysis buffer
[10mM Tris-HCI pH7.5, 126mM NaCl, 10mM EDTA, 0.5% SDS, 5M Urea, 0.1mg/
nl proteinase K]& H7}8te] £33 = Accuprep® Genomic DNA Extraction Kit
(Bioneer Co., Korea)®] columns ©|&3te] AASATE #2] - AA|$ genomic
DNAE A7z oz g2dd = NanoDrop® ND-1000 Spectrophotometer
(NanoDrop Technologies, USA)E AF&3te] & FAHsI9 o, -80Te| X3}
AT

Random amplified polymorphic DNA (RAPD) #4-& 7z} 7§Ale] DNA
Operon Technologies A} (USA)2] RAPD primer 97/ <ES <AR 3ol A
10-mer®] random primer®} Klinbunga % (2000)2] 9ol A4 X 313 random primer
£ o] &3} A3 tE. Genomic DNA 25 ng< random primer 10 pM3} Ex Tag
DNA polymerase (Takara Co., Japan) 1US A}&38te] S231%101 94Tl A 58
b WAAAA 9ATOA 1, 40TelA 1%, 72TelA 2&5<t 403 FHSA AT
(PTC-200, M]J Research, USA). SZ4t=2 15% agarose gel A7|9 5oz &9l
stlom, Zt 2F3 e HEs BluEA skl

nEZ=glof DNA 412 A9 gals 2 A Hg] - A3k genomic DNA
(COT1)
O

mlm

rsﬂ

=

5 #8399 e cytochrome oxidase I A 2H(GenBank Accession no.
AY705547) 49E& FHFAAY FEFNES $15te], genomic DNA 100 ng, PCR
buffer[10mM Tris-HCI(pHK.3), 50mM KCl, 2.0mM MgCly], ANTP mix 200uM, Zt
Z+o] primer 20 pM 2 7uKaRa EX Tag™ DNA polymerase(TaKaRa Co., Japan)
Ugs #7bste] S 971 50p7F H =5 EFAS AR 5, 94T A 5&3F v
HAAA Ao, 94TAA 30%, 55 CAlAl 30%, 72TCAA 30x¢] o= 353
HES- A1 Z THPTC-200, MJ Research, USA). Primer= Crab-CO I /2F(5'-CCA GCA
TTC GGT ATA ATC TC-3)¢ Crab-CO1/2R(5'-AAT GGA AAT CAG TGA
GCA AT-3), =ZA5EL 15% agarose gel A7]9 %5 o2 &l3¢t}
PCR 2t=9] AAl 9 7144 #4232 drldso=z g1d COI At A&
DNA ©¥H & agarose gel2%-H 353 & Power Gel Extraction Kit(DyneBio,
Korea)= AF&3tel DNAE elution 3t W o= PCR Ab=S At A€



PCR %t=-2 BigDye Terminator Cycle Sequencing Kit(Applied Biosystems, USA)
& ol&ste] f7IME ZANSS AAsksal, ABI 377 DNA Sequencer(Applied
Biosystems, USA)E AF&3te] Fr7IAES  ZASH oW, Chromas 2.30
(Technelysium Pty Ltd, Australia) 2 DNAstar(DNASTAR, Inc., USA) X~ =213

2 ol g3tel 7t 1ge] 97] WelF Ml #A kgt

ZAHA I

nfo] A2 Ao} o A= mud crab o F1% 5AS A5 A2x| 7}
e gasBEA JRARe] 2 FAA dolr ] 9k, ks, dejdl dRUR,
SF, &, Edo] W mad 670AHAA 56 HAL] AJRE FR o] 25709 random
primerE ©]&3o] RAPD (Random amplification of polymorphic DNA) #2418 4
Attt 1 A3 90% o] vy dH S AAd s 8719 rendom primer7t €SI
= ATH(EE 33).

of\

3 33, wholARUIAOR(SE, 5, Edlo], ), Td drEdE 9 deeat B
2B A 9 (Seylla serrata) random primer?] Q7|4 <E 9 gEdHo] 4

Table 33. Sequences of 10-mer primers, number of scorable RAPD bands and

number of polymorphic bands resulting from RAPD analysis using

random primers of mangrove crab (Scylla serrata)

) No. of total | No. of polymorphic
Primer Sequence
bands bands

OPA-01 5'-CAGGCCCTTC-3’ 19 17
OPA-02 5" -TGCCGAGCTG-3' 15 10
OPA-04 5'-AATCGGGCTG-3’ 14 10
OPA-07 5'-GAAACGGGTG-3’ 16 10
OPA-08 5'-GTGACGTAGG-3’ 20 14
OPA-09 5'-GGGTAACGCC-3’ 17

OPA-10 5'-GTGATCGCAG-3’ 14

OPA-11 5'-CAATCGCCGT-3’ 14 12
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FA43 7 A9dw Seldel tEsdu DNA wHe s ggron
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odtt
&
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rlo
)
=
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random primer®] 2|3k t}3 =
¥ 21, 22). Klinbunga & (2000)8] Aol H 3k 3702 Sevlia % (S, serrata,
S.oceanica, S. tranquebarica)S Tw3t=H °]€¥ 37§ random primer (UBC456,
UBC457, YNZ22)5 AH&3tel 2413 Aol 67) A9 Al&zite] F8ldh Aol
LA
nNEZcgol COIFAAR d7IAd HuEAe HazB A9  cytochrome
oxidase I (COT) (GenBank Accession no. AY705547) @A S 4538t 3= 99
< 427bp Z71°] @A FEsto]l et 1 A A 671 A 3tell= A
A BolAl @il AR ko A wWo]l gk =3 X2 9
P AGA87ke] 719S Fetstr] 98 phylogenetic tree

Hd Aol M & FsletA FREEE Alas AT 23).

¥ 34. nEZEgol DNAS COI G7IANge AR A W28 A(Sevila
serrata)®] §AA H$ALE
Table 34. Genetic relationships among six different geographic location mangrove

crab (Scylla serrata) using sequence distance of mitochondrial COI

gene
Percent identity
Chuuk |Kosrae |Philipine [Palau |Yab Pohnpei
Chuuk stk 38.4 87.0 92.9 92.0 80.0
Kosrae |2.7 stk 38.6 93.7 90.5 34.6
Divergence |Philipine |2.5 50 HkK 96.0 93.1 82.4
Palau 1.0 2.5 2.3 stk 87.5 85.9
Yab 1.7 3.7 3.0 1.2 otk 86.3
Pohnpei 2.3 4.8 4.0 2.3 2.0 stk
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OPA-04 OPA-07

% 21, mpolAE YA OK(SE, F, Edo], Z2d), BEd dELE W Dot
W2 B A (Seylla serrata)®] WA primer RAPD I E(1).

Fig. 21. RAPD profiles of polymorphisms in mangrove crab (Scylla serrata)
using random primers(1l). Lane 1-4; Kosrae, lane 5-8; Philipine, lane

9-12; Palau, lane 13,14; Chuuk, lane 15; Yab.

OPA-10 OPA-11

% 22, wholA RN oH(SF, &, EHo], mxad), 2 drdE 9@ Fehal
W12 B A(Seylla serrata)® 7NA¥ primere] RAPD 3| ¥ (2).

Fig. 22. RAPD profiles of polymorphisms in mangrove crab (Scylla serrata)
using random primers(1). Lane 1-4; Kosrae, lane 5-8; Philipine, lane

9-12; Palau, lane 13,14; Chuuk, lane 15; Yab.
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HosraelG-COl abd abi
FPhilipine4- Ol abd. ahbi
Falaud4-COl abd. akbi
Fhilipined3- Ol abd. abi
i ined2- ol abd. abi
inedz-Colabd.abi
FhilipineO1-CoOl.abd. abi
Falaul&-C Ol abd. abi
Falaulz-C ol .abd. abi
pohn01- Ol abd akbi
ChuukOS-C:Ol.abd. akbi
o[ Shuukia-Colabd abi
pohnl10O-COlabd. aki
pohn0S-COl.abd abi
pohnO09-COl abd ahbi

pohn02-COlabd ahki
pohn0O3-COl abd ahbi
ChuukO2-COlabd abi
Kosrael0O- Ol abd. abi
KosraeO9- Ol abd. abi
Kosraed2- Ol abd. abi
Falaulos-Col.abd. abi
pohnO7y-COl.abd. abi
ChuukO4-C Ol . abd. abi
ij: KosraeO1-COl.abd. abi
****** FalaulOs-CoOl.abd. abi
ChuukOZ-C:Ol.abd. abi
rabO0S-COl.abd aki
KosraeOs-CoOl.abd. abi
pohn02- "ol abd. akbi
FPalaul7-COl abd. abi
pohnOG-COlabd ahki
ChuukDg2-C Ol abd abi
Fhilipine&6- Ol abd ahbi
Fhilipineoy-COl.abd. abi
Taboz2- Ol abd abi
Falaulo-COl abd. akbi
Falaulz-Colabd. abi
Tabo1- Ol abd . abi
abOT- ol . abd. abi
abO0Z- Ol . abd. abi
ChuukO7-C Ol abd. akbi
Kosrael0S-COl.abd. abi
ChuukOG6-C:Ol abd. akbi
rab04- Ol abd akbi
Chuukl10-COlabd. abki
KosraelO7-COl abd abi
YabOoB-Z Ol abd abi
Palaud9-C Ol abd abi
Philipines- Ol abd. ahbi
ChuukOl-COlabd abi
Falaudl-COl.abd. akbi
I KosraeO2- Ol abd. abi
<| I KosraeO4- Ol abd. abi
Fhilipine09- Ol . abd. abi
pohnO4-Col.abd. abi

25 20 25 20 15 10 o o

29 23 vhol AN K, F, Edol, mad), delw ARAZ % B
PN
T

IAR2BA(Scylla serrata)® COI G714 LELS 7|22 A% A

o

Fig. 23. Phylogenetic tree obtained on the CO I sequence of six different
geographic location mangrove crab (Scylla serrata) using clust

method.

- 109 -



SE

FarB AL FERAMN 7%

4).

2004 11458 20051 10€ 7HA]

EXE

d

of olo] HaRB A} UFHOZ z
AT A2 YR HE A A

Ad

LS 7HA

3
pud

—_—
file)

0

+
ol
o

2

ZRAAL gle] 13]9] wvlz 23]

A7)0 ol

S|
S

e

A
Ef

‘_T'_]_—

P 4 9o (Du Plessis 1971), 13]o] 2~3uH

Al 7=

v,

1=

5|

2 AGFNEL G2 Bol F

;O#

2 F3e o 715 w1

Az

=
=

11dA R e =24

ol

A eko] W2 7] wFo] FAY TN HHF

BH

~
fi%e)

ox
file)

o

el

23!

4o
o1
7K

—

~A
(b

-
o

tel 26mbe] S A

o =]
TS o] &3

L= A of] A

oo

"0

o

S

W2 H A

ol

S

34

J|

7RA] B

=]
T

Aol A AL 24To] =E2o 7 o}

717F A=
3 8A

th. 849 18¥ of

5ol &1

17 WazR B A =7]q

%
a1, o]

15|
<

284 174AA

_1_wo

Ho
g

| wkdetaith 8¢ 19 7A] 30

tol W= 8

AR

XO
2]

~

uig] A do] 2085 PP
ol Ak

Eis

ghag] uh ol

3T
=

TA EF FA] 42x65%x35 A7 9]

oF 384]

KN
| .

AT 27

%
e 1 Mo A o] BE ATFS

AR}

I8

o

237 ko] A

110 -



T

S
<

&t

=

=

6ulE] 2 o] =
%=

& A ol A

14 52 2ete e o

A7 10m
kel

&

g o] 3} 7)

o

=

A=

T

T2 6t op e
o A SU}E]
U:], /\"_gl_:',:

=

=4
o

18l om )
A
1

Ao
T

o}
A=

8418Y
A mhola
8ntg], E U ofel A

7o
=

b
N 00 Ir
%%%Lﬂr_/@
N J|w Ho o mMﬂwﬂ )
o ]HT_ zTLl]rL 5 N o X
° £ X { X 9
,ﬂaﬂ_zw@lﬁ T mem P E =T
Eoow % ® T E T~ E ~ 23 E
T e i = < IH T =
o| X B o B S & 2 Mo T T
< ™ %0 =W AR xow b Tor _ N = TR
E o N X o T X 1 u o M3 2 L A S o o <
10 L = 9 m - = + B o i 5 E = B S o ﬂ_ K
IR R S 5 B moX b o T — ol TR B2
. S B = g o <« = of
;azur}é%tB&Q#Ldﬁoma@ﬁP%?EHwdo ol
ioﬂmo@%ﬂ@% SEER, R e
_ mg@,aﬂ b8 g LT s oo T °
= B T F ﬁ%%ﬂo mso_b}ﬂ_zg Mo o o
N g Zak o}/ o N W _— S — o
1 R Sy o ™ - o N myl o T D T o
?%31_3% ﬂ@l#moﬂrmr B mufﬂmﬁﬂﬂ o T
OqaﬂﬁoWﬂfrafﬁgmw#qoﬂfrmoea&ﬁy@ll %o
mrwr@mﬂwrWﬂﬂﬂAQﬂﬁmmﬂrw”wuﬁuﬂﬁe wﬁ?
~ ) =H . X —
o:a <0 = ﬂ_ﬁoﬂ E]E = HoR Mﬁ T = ﬂ = S = I oo o W oW 5
a@%ﬁw#%@mﬁcﬂmm zﬂﬂﬂaﬁﬂﬂi%wﬂﬁﬂ%
—_— ) ) — ) o
mm%ﬂ% ﬂ#wﬁ%@mo%ﬁr%ﬁu%moﬂwzfgm
S meo}m%ﬂﬂzmmwmnaglam@ﬂﬁﬁ
—_— o e =
ﬂEﬂ]lZ% ﬂﬂi%%o%%ga im?oh_soﬁo
L%HT wo X < LTI - O o .9 %ﬂm BR o =
Eﬂﬂﬂamu mMQXMhPm.ZéEﬂOSJHJrWEmMJ
o 2 i @ﬂga;uﬁAAL@momgkm% 4 @ g
2, My & T By s o oF o BE o~ =l S S g W OR o S
F o xﬂwﬂf% aa_nfzzzoc <
3 foR- T TG = o o %o w«ﬁuﬁ oF % MW Ao WT.LH M:w < NI i Nh X MM W w.ﬂ
[a\ ) —_— ) o
E M#ﬂ o Mm oo ,:Ai W_,lo 4 M.__H M _,ﬁu ° = = W X o o cﬂ o) o ﬂnﬂ_
z mEﬂoLuﬁT87nlogm4 ﬂmzf}ﬂ:_}}
mEdu,OtﬂﬂrauEL@%} iw_mﬁ,.]mmﬁa?ymwrﬂ
ﬁmxﬂao,le_kéman _x%@ﬁpfﬁﬂv %%WA@
< T X {0 - W om A N 0| S L K = &
o o5 1 N - i 9 g m g B e 3 o~ T X w
o O No Mo ol ® s o E & = NE B R o N o = o S
+ o T o= cm_m 0 Mo - 2 2 mm = = T o Mo ww i oW oﬂ olo
3 . ) ‘0 r 7
= = Mw N o 5 g R £ i = % g BT 2 RT
O\ J— ~ — ) —
X o M.W T O ﬂ X o} ot MM o ™ T B o= maﬁ ,_mq o o U7||
= = = A ol Co & o o To Qi Mol
E 0 ol o or 2 To oF I 2o X
(@@m%ﬂ.mﬂﬂ%,%u% ct
S W E o _TRO or W mr_mﬂo]
o of Mo M,o,ol PVU (- < 0 N
o, zTﬂHW
& (58
o

111



ol

shaich. Al

S

PN
T8

14

A

T4 40em A= o3

ke
T

=
i

7o}

500 ¢ &% FRPAFZF=22(850mm *x850mm)el] 1 7}

=

vt 15emA =2 =Y

[e)

R

A2
o

1l

IR HA
155 Al

ks

#
7FL-3

file)

oF

ol

BH

)

G
or B

o7

A

Ho

B
uf-
m
o

X
R

)
o

o] 2/3

L

=

bl 4

°

S8

=

=

71(gH V-1)

=

Ag s

o ®

]

X
4r

—~
0

B

—_
file)

olo

%ol

ohel, AF%S e

1

Ahe 11Y A (3FH

Zo|oh(3}lH. V-5) &

3}

b

ol
ki3
°

=

T

ol gk
=]

Sl

Axeo] Fulo] AbghA(spawning
s} 7}

=
=

=]

o] WaE
T

A
71 107}

(?:"[_
Al71el & RAE 4

shgom, A oo

T
]

R

3ute] RSolA HAAH o7 dalo] #dx o

A

SO UH(3tE V-4,

o
<]

R

<

Fol (3R V-2) <HH

]

2
=

°©

o}
=
k-

(stx V-3)

500~700g H9lel 4%
o

2607 x
P s el=4

Hog 3~4

w2 B
[e]

PN
T

==
K3

.

oA Refe] A77F A
85 13

af,
104 A 744

A
3
=

—~
o

112 -



rhythm on reproductive cycle)©] L

)
B

o)

mpo] A2 Ul Aol @Al

9] shol

2
A7} A e o] of

N
>
i

B

]

Fno}

of o

e

7

s}z

il

h=d]
=

A4g) o]

J

ks

LRI

=
[CREN

Oz 87

A

-
o

3 A

MIEE

°©

B

AHt=

qd A

T 5

g R

AT
3

ARlE, AVE2 &
A5

Fel 24dn-8/50

=4, 39 @A 7]

[

A, $100,000 ©]

3|

A

P sHazd S

)
<

)

ok

23!

Hr

=K

<
Ho

: FRP ©]
- 1j & PVC

s

: 20 feet container 7HZ%

o 23

=K

U

a
Np

13 -



L 1002/3]/4 x 23] = 200%)

W 2o 37 (1ym) = o A

4, 35E/hr) 1

H29H2.0m'/min.) x 2W

RYA

1

=

¢}

P TFER A o Y
D AR 7 (129
ES

L

2

7] Adn]

EERE
L E

- 71AAH 9] A

&
jjf

3t

floF %

I3

el

ol =Y Al F | (giant clam) B ol A

e A w2 g 1ol (1w 24).

s

N

o)
{r

R

ang

NR
ol
{r

ool

ol

Ne
Ho

)
piid
Ao

~
fife)

o

Z7] At Alol A o uf

jruge]

juse]

)

)

R

¢

o

2 57171 ojdA 10%vE = A

o] FEZ % 10m x Z°] 15m

o]

o

—~
fite)

7]

=
=

)
i

3

X

o)
oy

)

Nfo

)
of-
T
ol
N

T

—

<
™
N
it

=

B

A4 X

1
o

54 o)A

11

4]

A

A
=

=7

}

o
pal

-

7Fs

e

-

=

PN
T

bt o)

)
yad

PVC A14&(

o
14 -

[

o) 1-
5

o
= A



a9 24, vpolARYA o IAAHFE g HaEEA FHREWGF N E.
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1. A=A A=A 2. FelA o)L b gt
1. Line transact survey. 2. Potable underwater cable camera.

3 Ezgls 4w

5. At 6. | ZF Thydemenia expeditionis.
5. Sea cucumber 7Thelenota ananas. 6. Seaweed Thydemenia expeditionis.
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38 I
Plates III

= A W -
K Z £ 3

1. AA& Leptoria phrygia. 2. A5 Porites lutea.
1. Hard coral Leptoria phrygia. 2. Hard coral Porites lutea.

-
-—

w g 4

3. 3l Acnathella cavernosa. 3. 3l Dysidea avara.
3. Sponge Acnathella cavernosa. 3. Sponge Dysidea avara.

i LT, RN g T T e e T T,
Py

5. Zo1% Arothron sp. 6. W79 F Pterois antennata.
5. Poisonous fish Arothron sp. 6. Venomous fish Pterois antennata.
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31 IV
Plates IV

Ll

2004 4% 20044 5%

20041 104
April, 2004 May, 2004 October, 2004

\e :
2005 1€ 2005 2¢ 20051 3¢

C:‘l’c Bat

20044 129

December, 2004 January, 2005 February, 2005 May, 2005

A. Ovarian development of blue-tailed cod (Ephinephelus polyphekadion).

: I g @
20043 5¢ 20043 74 20043 9¢ 20043 12€
May, 2004 July, 2004 September, 2004 December, 2004

s
20054 44

20051 1% 2005 29 (A=) 20054 39

B. Gonadal development of blue-tailed cod (Ephinephelus polyphekadion).
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3RV
Plates V

1 EBAe] ek, 2. ¥ B
1. Spawning behave of mangrove crab. 2. Berried mangrove crab.

3. X 19A Ay, 4, X 1094 Ay,
3. Egg development at day 1. 4. Egg development at day 2.
r =
5. F-8A e Wwar B A, 6. F-SHrA (Zof oF-1).
5. Berried mangrove crab eggs just 6. Just hatched zoea of mangrove
before hatching. crab
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F5 1 ZofolA BFE T ofF H5(5F St1~St4, 2% St5~St7)
Appendix. 1. List of total fish species observed at all Stations in Yap and

Palau

Class Chondrichthyes &7
Order Carcharhiniformes ¥ &
Family Hemigaleidae

1. Triaenodon obesus (Rippell) St. 1, St. 2, St. 3, St. 5, St. 6

Family Carcharhinidae &<}
2. Carcharhinus amblyrhynchos (Bleeker) St. 1, St. 5, St. 6, St. 7
3. Carcharhinus sp.1 St. 4

Order Myliobatiformes #j7}2 8 &
Family Mobulidae
4. Manta birostris (Walbaum) St. 2
5. Aetobatis narinari (Euphrasen) St. 5, St. 6, St. 7

Family Dasyatidae
6. Himantura granulata (Mcleay) St. 3

Class Actinopterygii Z7]7%
Order Anguilliformes ¥ o] &
Family Muraenidae + =] 3}

7. Gymnothorax javanicus (Bleeker) St. 5

Family Congridae & 73o] %}
8. Heteroconger hassi (Kalusewitz & Eibl-Eibesfeldt) St. 7

Order Beloniformes &2 &

Family Belonidae &2 %] 3}

9. Platybelone platyura (Bennett) St. 5
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Order Beryciformes 3+ &%
Family Holocentridae & A% 3}
10. Myripristis adusta Bleeker St. 1, St. 2, St. 3, St. 4, St. 5, St. 6,
St 7
11. Myripristis berndti Jordan & Evermann St. 2, St. 3, St. 4
12. Myripristis sp.1 St. 1, St. 2, St. 3, St. 4, St. 5, St. 6, St. 7
13. Myripristis sp.2 St. 3
14. Neoniphon sp.1 St. 4, St. 7
15. Sargocentron caudimaculatum (Rippell) St. 6

16. Sargocentron spiniferum (Forsskal) St. 6

Order Syngnathiformes
Family Aulostomidae

17. Aulostomus chinensis (Linnaeus) St. 2, St. 6

Family Fistularidae ©f %] 2}

18. Fistularia commersonii St. 5, St. 7

Order Scorpaeniformes 4 4jo] &
Family Scorpaenidae 92t}
19. Pterois volitans (Linnaeus) A<¥j7+s St. 3

20. Pterois sp.l St. 1

Order Perciformes &%
Family Serranidae w}#]| 2}
21. Aethaloperca rogaa (Forsskal) St. 1, St. 5
22. Anyperodon leucogrammicus (Valenciennies) St. 4
23. Pseudanthias huchti (Bleeker) St. 6
24. Pseudanthias sp.l St. 3, St. b, St. 6
25. Plectropomus laevis (Lacepede) St. 5
26. Plectropomus leopardus (Lacepéde) St. 6
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27. Plectropomus sp.l st4

28. Cephalopholis argus (Schneider) St. 1, St. 2, St. 3, St. 4, St. 5,
St. 6, St 7

29. Cephalopholis leopardus (Lacepéde) St. 1, St. 6, St. St. 7

30. Cephalopholis urodeta (Bloch & Schneider) St. 1, St. 2, St. 3,
St. 4, St. 5, St. 6

31. Cephalopholis sonnerati (Valenciennies) St. 1

32. Gracila albomarginata (Fowler & Bean) St. 1, St. 6

33. Epinephelus caeruleopunctatus (Bloch) St. 3

34. Epinephelus maculatus (Bloch) St. 5

35. Epinephelus polyvhekadion (Bleeker) St. 2

36. Epinephelus sp.1 St. 5, St. 6

37. Variola louti (Forsskal) St. 4, St. 5

38. Variola sp.1 St. 6

Family Cirrhitidae 7} &}
39. Cirrhitichthys oxycephalus (Bleeker) St. 5, St. 6
40. Paracirrhitus arcatus (Cuvier) St. 3, St. 4, St. 6, St. 7
41. Paracirrhitus forsteri Schneider St. 3, St. 5, St. 6
42. Paracirrhitus hemistictus (Giinther) St. 7
43. Paracirrhitus sp.1 St. 5

Family Apogonidae &2 3% 3}

44. Cheilodipterus macrodon (Lacepéde) St. 3

Family Priacanthidae

45. Priacanthus hamrur (Forsskal) St. 7

Family Echneidae 3-74)o] 1}

46. Echeneis naucrates Linnaues "3Ato] St 5

Family Carangidae 717§ °]¥}
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47. Caranx melamygus (Cuvier) St. 1, St. 2, St. 4, St. 5, St. 6,
St 7

48. Caranx sextasciatus Quoy & Gaimard =74 78] St. 1, St. 6,
St 7

49. Carangoides plagiotacnia (Bleeker) St. 3

50. Carangoides orthogarmmus Jordan & Gilbert =% %5178
o] St. 7

51. Elagatis bipinnulatus (Quoy & Gaimard) 3*Wo] St. 3, St. 6

52. Caranx sp.1 St. 1, St. 2, St. 3

53. Seriola sp.1 St. 3

Family Lutjanidae %% 3}
54. Aphareus firca (Lacepéde) St. 3, St. 6, St. 7
55. Aprion virescens Valenciennes St. 5
56. Macolor argentimaculatus (Forsskal) St. 2
57. Macolor macularis Fowler AHEMS Z=AF7d %
58. Macolor niger (Forsskal) St. 5
59. Lutjanus bohar (Forsskal) St. 1, St. 2, St. 3, St. 5, St. 7
60. Lutjanus gibbus (Forsskal) St. 3, St. 6
61. Lutjanus ehrenbergi (Peters) St. 2, St. 4
62. Lutjanus filvus (Schneider) St. 1, St. 2, St. 3
63. Lutjanus kasmira (Forsskal) St. 5
64. Lutjanus monostigmus (Cuvier) ¥ %% St. 1, St. 3, St. 7
65. Lutjanus semicinctus Quoy & Gaimard St. 5, St. 6, St. 7
66. Lutjanus sp. St. 2, St. 6

Family Caesionidae
67. Caesio caerulaurea Lacepéde St. 1
68. Caesio lunaris Cuvier St. 3
69. Caesio teres Seale St. 5, St. 6, St. 7
70. Caesio sp.1 St. 3, St. 4, St. 6, St. 7
71. Pterocaesio pisang (Bleeker) St. 5
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Family Nemipteridae 272|353}
72. Scolopis bilineatus Bloch St. 7
73. Scolopis Ilineatus Quoy & Gaimard St. 2, St. 4
74. Scolopis sp. St. 6, St. 7

Family Hamulidae s}2~% 3}
75. Plectorhinchus chaetodonides (Lacepede) St. 4
76. Plectorhinchus gaterinoides (Cuvier) St. 5, St. 7
77. Plectorhinchus goldmanni (Bleeker) St. 5, St. 6

Family Lethrinidae 253}
78. Gnathodentex aurolineatus (Lacepéde) St. 1, St. 5
79. Lethrinus olivaceus Valenciennes St. 6
80. Lethrinus sp.1 St. 1, St. 2, St. 3, St. 5
81. Lethrinus sp.2 St. 2
82. Monotaxis grandoculus (Forsskal) St. 1, St. 3, St. 5, St. 6,
St 7

Family Mullidae 42
83. Parupeneus barberinus (Lacepéde) St. 2, St. 4, St. 7
84. Parupeneus bifasciatus (Lacepéde) St. 4
85. Parupeneus multifasciatus (Quoy & Gaimard) 23 Z<= St. 3, St. 5,
St. 6, St 7
86. Parupeneus sp.l St. 1, St. 5, St. 6

Family Pempheridae 52} %] 7}

87. Pempheris oualensis Cuvier St. 3, St. 4

Family Kyphosidae 3=7+74 o]}
88. Kyphosus cinerascens (Forsskél) ¥+ Z% St. 1, St. 3, St. 4

Family Ephippidae &3]3}
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Q9. Platax teira (Forsskal) ZE&Av) &% St. 5

Family Chaetodontidae 4] iL7] 3}
90. Chaetodon auriga Forsskal 7FA|Uwv]a17] St. 2, St. 3, St. 5
91. Chaetodon bennetti Cuvier St. 1, St. 2, St. 3
92. Chaetodon citrinellus Cuvier St. 1, St. b, St. 6
93. Chaetodon ephippium Cuvier St. 2, St. 3, St. 5, St. 7
94. Chaetodon kleinii Bloch St. 2, St. 3, St. 4, St. 5, St. 6, St. 7
95. Chaetodon Ilunula (Lacepéde) &1}H] 7] St. 1, St. 2, St. 3,
St. 4, St. 5, St. 7
96. Chaetodon lineolatus Cuvier =44 i17] St. 1
97. Chaetodon melannotus Bloch St. 5, St. 6, St. 7
98. Chaetodon meyeri Schneider St. 6
99. Chaetodon octofasciatus Bloch St. 6
100. Chaetodon punctatofasciatus Cuvier St. 1, St. 2, St. 3, St. 7
101. Chaetodon reticulatus Cuvier St. 2, St. 3, St. 4, St. 7
102. Chaetodon speculum (Kuhl & Van Hasselt) St. 1, St. 7
103. Chaetodon tritascialis (Quoy & Gaimard) St. 1, St. 2, St. 5
104. Chaetodon trifasciatus Park St. 5, St. 7
105. Chaetodon ulietensis Cuvier St. 1, St. 2, St. 5, St. 6
106. Chaetodon vagabundus Linneaus St. 1, St. 3, St. 4
107. Forcipiger longirostris (Broussonet) St. 2, St. 3, St. 4, St. 5,
St 7
108. Forcipiger sp.1 St. 6
109. Hemitaurichthys polylepis (Bleeker) St. 3, St. 5
110. Heniochus acuminatus (Linneaus) +&7}8l& St. 1, St. 2, St. 5
111. Heniochus chrysostomus Cuvier =W & St. 3, St. 4, St. 5, St. 6,
St 7
112. Heniochus monoceros Cuvier St. 1, St. 2
113. Heniochus singularis Smith & Radcliffe St. 2
114. Heniochus varius Cuvier St. 3, St. 4, St. 5, St. 6, St. 7
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Family Pomacanthidae 3 &%

115. Apolemichthys trimaculatus (Cuvier) St. 6

116. Centropyge bicolor (Bloch) St. 6, St. 7

117. Centropyge tibicen (Cuvier) St. 6, St. 7

118. Centropyge vrolicki (Bleeker) St. 5

119. Pomacanthus imperator (Bloch) 3A] A7) St. 1, St. 2, St. 5,
St 7

120. Pomacanthus navarchus (Cuvier) St. 3, St. 4

121. Pomacanthus sexstriatus (Cuvier) St. 2, St. 5, St. 6, St. 7

122. Pomacanthus xanthometopon (Bleeker) St. 1, St. 2, St. 5, St. 6,
St. t7

123. Pygoplites diacanthus (Boddaert) St. 1, St. 2, St. 3, St. 5, St. 6,
St.7

Family Pomacentridae #}&] % 3}

124. Amphiprion clarkii (Bennet) 2% 7}2] St. 5

125. Amphiprion chrysopterus Cuvier St. 2, St. 3, St. 5, St. 6, St. 7

126. Amphiprion perioderaion Bleeker St. 1, St. 5, St. 6, St. 7

127. Chromis amboinensis (Bleeker) St. 1, St. 3

128. Chromis analis (Cuvier) =% A2 St. 5, St. 6, St. 7

129. Chromis margaritifer Fowler St. 2, St. 3, St. 5, St. 6, St. 7

130. Chromis retrofasciata Weber St. 1

131. Chromis xanthura (Bleeker) St. 3

132. Chromis sp.1 St. 1, St. 2, St. 4, St. 7

133. Chromis sp.2 St. 1, St. 2

134. Chromis sp.3 St. 2

135. Dascyllus aruanus (Linnaeus) St. 2, St. 4

136. Dascyllus trimaculatus (Riippell) ¥ St. 1, St. 2, St. 3, St. 5,
St. 6

137. Dascyllus reticulatus (Richardson) St. 1, .St. 2, St. 6, St. 7

138. Dascyllus sp.1 St. 1

139. Abudefduf vaigiensis (Quoy & Gaimard) |3 2]317] St. 5
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140. Abudefduf sp.1 St. 1, St. 3, St. 4, St. 5, St. 7

141. Amblyglyphidodon aureus (Cuvier) St. 1, St. 5, St. 6

142. Amblyglyphidodon curacao (Bloch) St. 1, St. 2

143. Chrysiptera oxycephala (Bleeker) St. 1, St. 2, St. 3, St. 4, St. 6,
St 7

144. Chrysiptera sp.1 St. 1, St. 4, St. 5

145. Pomacentrus coelestis Jordan & Starks 3}&+5 St. 1, St. 4,
St. 6

146. Pomacentrus vaiuli Jordan & Seale St. 5, St. 6, St. 7

147. Pomacentrus sp.1 St. 3

148. Pomacentrus sp.2 St. 3

149. Stegastes sp.1 St. 7

Family Labridae =3l 7]3}

150. Bodianus mesothorax (Schneider) St. 3, St. 4

151. Bodianus sp.l1 St. 5

152. Cheilinus chlorourus (Bloch) St. 2

153. Cheilinus fasciatus (Bloch) St. 2, St. 3, St. 4, St. 6, St. 7

154. Cheilinus undulatus Ruppell St. 2, St. 3, St. 5, St. 6

155. Cherlinus unifasciatus Streets St. 1, St. 7

156. Cheilinus sp.1 St. 7

157. Epibulus insidiator (Pallas) St. 2, St. 3, St. 4, St. 6

158. Coris gaimard (Quoy & Gaimard) St. 4, St. 5

159. Gomphosus varius Lacepede St. 4, St. 5, St. 6, St. 7

160. Gomphosus sp.1 St. 2

161. Halichoeres chrysus Randall St. 3, St. 4, St. 5, St. 6, St. 7

162. Halichoeres hortulanus (Lacepéde) St. 1, St. 3, St. 4, St. 5,
St. 6, St. 7

163. Halichoeres trimaculatus (Quoy & Gaimard) St. 4

164. Halichoeres melanurus (Bleeker) St. 7

165. Halichoeres sp.1 St. 3, St. 6

166. Hemigymnus fasciatus (Bloch) St. 7
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167. Hemigymnus melapterus (Bloch) St. 4, St. 7

168. Stethojulis sp.1 St. 1

169. Thalassoma amblycephalum (Bleeker) 2-5%=#]7] St. 1, St. 3, St. 5,
St. 6, St 7

170. Thalassoma hardwickii (Bleeker) St. 2, St. 3, St. 4, St. 7

171. Thalassoma Iunare (Linnaeus) 52 d=e]7] St. 2

172. Thalassoma lutescens (Lay & Bennet ) St. 7

173. Thalassoma quinquevittatum (Lay & Bennet) St. 3

174. Thalassoma sp.1 St. 5

175. Labroides dimidiatus (Valenciennes) =3 A=e7] St 1, St. 2,

St. 3, St. 4, St. 5, St 6, St 7

Family Scaridae I+&H] 5352
176. Calotomus carolinus (Valenciennes) St. 1
177. Cetoscarus bicolor Rippell St. 2
178. Cetoscarus sp.1 St. 7
179. Bolbometopon muricatum (Valenciennes) St. 1, St. 2, St. 3,
St. 6
180. Scarus altipinnis (Steindachner) St. 1
181. Scarus ghobban Forsskal St. 7
182. Scarus niger Forsskal St. 2
183. Scarus oviceps Valenciennes St. 3, St. 7
184. Scarus rubroviolaceus (Bleeker) St. 5
185. Scarus schlegeli (Bleeker) St. 2, St. 3, St. 4
186. Scarus sordidus Forsskal St. 2, St. 3, St. 5
187. Scarus sp.1 St. 1, St. 2, St. 3, St. 4, St. 5, St. 6
188. Scarus sp.2 St. 1
189. Scarus sp.3 St. 1
190. Scarus sp.4 St. 1

Family Polynemidae

191. Sphyraena forsteri Cuvier St. 5
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192. Sphyraena sp.1 St. 5 St. 6

Family Pinguipedidae %% 7| 2] 3}
193. Parapercis clathrata Ogilby St. 5, St. 6, St. 7

Family Blenniidae *d ® =2} %] 7}
194. Plagiotremus laudandus (Whitley) St. 5

Family Microdesmidae * 3F& 2 3}
195. Nemateleotris magnifica Randall & Allen St. 4, St. 5
196. Ptereleotris evides (Jordan & Hubbs) St. 1, St. 3, St. 4, St. 7
197. Ptereleotris heteroptera (Bleeker) St. 4, St. 5
198. Ptereleotris sp.1 St. 7

Family Gobiidae &%}
199. Eviota sp. St. 1, St. 4, St. 7
200. Istigobius decoratus (Herre) St. 2
201. Valenciennea strigata (Brousonet) St. 4, St. 5

Family Acanthuridae %7 =3}
202. Acanthurus blochii Valenciennes St. 2, St. 6
203. Acanthurus dussumieri Valenciennes =#28]# % St 1
204. Acanthurus leucopareius (Jenkins) St. 7
205. Acanthurus lineatus (Linnaeus) St. 1, St. 2
206. Acanthurus nigricans (Linnaeus) St. 1, St. 2, St. 3, St. 4, St. 7
207. Acanthurus nigricauda Dunker & Mohr St. 6
208. Acanthurus thompsoni (Fowler) St. 5, St. 6
209. Acanthurus xanthopterus Valenciennes St. 2
210. Ctenochaetus hawaiiensis Randall stl St. 2, St. 3, St. 4, St. 5
211. Ctenochaetus strigosus (Bennett) St. b
212. Ctenochaetus sp.1 St. 1

213. Zebrasoma flavescens (Bennett) St. 3
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214. Zebrasoma scopas (Cuvier) St. 7

215. Naso brevirostris (Valencinnes) <% X ¥ 3] %] St. 5, St. 6,
St 7

216. Naso hexacanthus (Bleeker) St. 5, St. 7

217. Naso lituratus (Bloch & Schneider) Al5=3%%# %] St. 3, St. 5,
St. 6, St. 7

218. Naso viamingii (Valenciennes) St. 1, St. 3, St. 4, St. 5, St. 7

Family Zanclidae 7!+ 3}

i
2L
PN
>
>
2
)

219. Zanclus cornutus (Linnaeus) 7l T

Family Siganidae 5= 7}A| %] 3}
220. Siganus puellus (Schlegel) St. 5, St. 7
221. Siganus vulpins (Schlegel & Miiller) St. 3

Order Tetraodontiformes & o] &

Family Balistidae # ] &3}
222. Balistapus undulatus (Mungo Park) St. 2, St. 3, St. 4, St. 7
223. Balistoides conspicillum (Bloch & Schneider) %3 %] St. 6,

St 7

224. Balistoides viridescens (Bloch & Schneider) St. 1, St. 3, St. 6
225. Melichthys vidua (Solander) St. 1, St. 3, St. 5, St. 6, St. 7
226. Odonus niger (Ruppell) St. 5, St. 6
227. Sufflamen bursa (Bloch & Schneider) St. 3, St. 6

Family Monacanthidae # %] 3}
228. Alutera scriptus (Osbeck) 2705 * St. 6

229. Paraluteres prionurus (Bleeker) St. 2

Family Ostraciidae A& %3}

230. Ostracisn cubicus Linnaeus St. 1
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Family Tetraodontidae &3}
231. Arothron nigropunctatus (Bloch & Schneider) 3374 &% St. 4
232. Arothron stellatus (Bloch & Schneider) St. 5
233. Canthigaster valentini (Bleeker) St. 7

Family Diodontidae 7}A] &2}

234. Diodon liturosus Shaw St. 4
235 Diodon sp.l St. 1
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