
APPENDIX 2 

RAW DATA FROM THE SURVEYS OF SELECTED FISHES MADE 
IN THREE OF THE MONITORING SITES ON NORMAN REEF 

Raw data from the 5 replicate transects is shown along with the mean and standard 
deviation for each group of transects (bold type). See figures 4-6 for the areas within 

which the transects were haphazardly surveyed. 



FISH COUNTS; NORMAN REEF; pontoon site; 1st April 1987 

SUMMARY: 

Transect # 1 2 3 4 5 mean std.dev. 

Serranidae 
Carangidae 
Lutjanidae 

Caesionidae 
Haemulidae 
Lethrinidae 
Ephippidae 

Chaetodontidae 
Labridae 
Scaridae 

Acanthuridae 
Siganidae 

2 1 4 0 0 
0 0 1 0 4 
11 6 10 0 0 
16 8 35 12 7 
2 5 2 0 0 

26 11 11 9 6 
2 0 0 1 7 

16 32 17 17 9 
2 0 0 0 0 
16 36 76 83 56 
2 3 0 0 0 
0 0 0 0 0 

1.4 1.7 
1.0 1.7 
5.4 5.3 

15.6 11.4 
1.8 2.0 

12.6 7.8 
2.0 2.9 

18.2 8.4 
0.4 0.9 

53.4 27.8 
1.0 1.4 
0.0 0.0 

Transect # 1 2 3 

SERRANIDAE - Groupers and Coral Trout 
Plectropomus laevis 
Plectropomus leopardus 
Epinephelus fuscoguttatus 
Epinephelus microdon 
Epinephelus suillus 
Cromileptes altivelis 
Cephalopholis argus 
CARANGIDAE - Jacks 

0 1 
1 0 
0 0 
0 0 
0 0 
1 0 
0 0 

and Trevallys 
0 
0 

Carangoidesplagiomenia 
caranx speciosus 
LUTJANIDAE - Snappers 
Lutjanus bohar 
Lutjanus carponotatus 
Lutjanus fulvus 
Lutfanus gibbus 
Lutjanus qtdnquilineatus 
Lutjanus russelli 
Macolor spp. 
CAESIONIDAE - Fusiliers 
Caesio tuning 
caesio caerulaurea 
Pterocaesio chrysozona 
HAEMULIDAE - Sweetlips 
Plectorhynchus chaetodontoides 
Plectorhynchus goldmanni 
LETHRINIDAE - Emperors 
Gymnocranius spp. 
Lethrinus elongatus 
Lethrinus kallopterus 
Lethrinus mahsena 
Lethrinus nebulosus 
Lethrinus ramak 
Lethrinus xanthochilus 
Monotaxis grandoculis 
EPHIPPIDAE - Batfishes 
Platax spp. 

0 
0 

16 8 
0 0 
0 0 

0 
2 

0 
0 
0 
5 
13 
1 
0 
7 

2 

1 
4 

0 
3 
0 
1 
2 
0 
0 
5 

0 

1 
0 
0 
0 
1 
1 
1 

1 
0 

1 
0 
4 
3 
0 
2 
0 

35 
0 
0 

2 
0 

0 
0 
0 
1 
7 
1 
0 
2 

0 

4 

0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 

12 
0 
0 

0 
0 

0 
0 
0 

2 
2 
1 
0 
4 

1 

5 

0 
0 
0 
0 
0 
0 
0 

0 
4 

0 
0 
0 
0 
0 
0. 
0 

7 
0 
0 

0 
0 

1 
1 
0 
0 
1 
2 
0 
1 

7 

mean std.dev. 

0.4 
0.2 
0.0 
0.0 
0.2 
0.4 
0.2 

0.5 
0.4 
0.0 
0.0 
0.4 
0.5 
0.4 

0.2 0.4 
0.8 1.8 

1.0 1.7 
0.0 0.0 
1.2 1.8 
0.6 1.3 
0.0 0.0 
2.4 3.8 
0.2 0.4 

15.6 11.4 
0.0 0.0 
0.0 0.0 

0.6 0.9 
1.2 1.8 

0.2 0.4 
0.8 1.3 
0.0 0.0 
1.8 1.9 
5.0 5.0 
1.0 0.7 
0.0 0.0 
3.8 2.4 

2.0 2.9 

Data from five 50 x 20m visual transect counts 



FISH COUNTS; NORMAN REEF; pontoon site; 1st April 1987 

Transect # 1 2 

CHAETODONTIDAE - Butterflyfishes 
Chaetodonauriga ” ‘. ~. 0 
Chaetodon aureofasciatur 0 
Chaetodon baronessa 0 
Chaetodon citrinellus 3 
Chaetodon ephippium 0 
Chaetodon lineolatus 0 
Chaetodon melannotus 0 
Chaetodon plebeius 4 
Chaetodon pelewensis 2 
Chaetodon rair$ordi 0 
Chaetodon trijkscialis 0 
Chaetodon trjfasciatus 6 
Chaetodon ulietensis 0 
Chaetodon unimaculatus 0 
Chaetodon vagabundus 0 
Forcipigerjlavissimus 1 
LABRIDAE - Wrasses 
Cheilinus undulatus 2 
Choerodon anchorago 0 
Hemigymnus melapturus 0 
SCARIDAE - Parrotfishes 
Bulbometopon muricatum 0 
Cetoscarus bicolor 2 
Hipposcarus longiceps 2 
Scarus altipinnis 0 
Scarus bleekeri 0 
Scams chameleon 0 
scarus afimidiatus 0 
Scarusjlavipectoralis 0 
Scarus frenatus 0 
Scat-us ghobban 0 
Scarus gibbus 0 
Scarus globiceps 0 
Scarus niger 5 
Scat-us oviceps 0 
Scarus psittacus 2 
Scarus rivulatus 0 
Scarus schlegeli 3 
Scams sora!idus 2 

1 
0 
5 
8 
'2 
0 
0 
2 
2 
0 
2 
6 
0 
2 
0 
2 

0 
0 
0 

0 
1 
1 
5 
0 
0 
'2 
0 
0 
2 
1 
0 
9 
0 
4 
0 
1 

10 
ACANTHURIDAE - Surgeonfishes 
Acanthurus mata 0 0 
Acanthurus xanthopterus 0 2 
Naso brevirostris 2 1 
SIGANIDAE - Rabbitfishes 
Siganus doliatus 0 0 
Siganus punctatus 0 0 
Siganus virgatus 0 0 
Siganus vulpinus ., 0 0 

_, 

4 5 mean std.dev. 

0~ '3 
0 0 
0 4 
4 4 
0 0 
0 0 
0 0 
0 2 
2 0 
0 0 
1 0 
8 4 
0 0 
0 0 
0 ‘.. . 0 
2 0 

0 0:s . 1.3 
0 0.0 0.0 
2 2.2 2.3 
2 4.2 2.3 
0 0.4 0.9 
0 0.0 0.0 
0 0.0 0.0 
2 2.0 1.4 
0 1.2 1.1 
0 0.0 0.0 
1 0.8 0.8 
2 5.2 2.3 
0 0.0 0.0 
0 0.4 0.9 
0 0.0 0.0 
0 1.0 1.0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0.4 0.9 
0.0 0.0 
0.0 0.0 

0 0 0 0.q 0.0 
3 1 0 1.4 1.1 
8 4 4 3.8 2.1 
2 6 0 2.6 2.8 
0 0 0 0.0 0.0 
0 0 0 0.0 0.0 
1 0 0 0.6 0.9 
0 0 0 0.0 0.0 
0 3 0 0.6 1.3 
0 1 0 0.6 0.9 
1 2 2 1.2 0.8 
7 6 10 4.6 4.4 
5 ,6 4 5.8 1.9 
0 0 0 0.0 0.0 
12 9 9 7.2 4.1 
12 18 4 6.8 ,7.9 
12 5 5 5.2 4.1 
13 22 .18 13.0 7.7 

0 
0 
0 

0. 
0 
0 

0.0 0.0 
0.4 0.9 
0.6 0.9 

0 
0 
0 
0 

0 " 
0 
0 

.o 

'0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

Data from five 50 x 20m visual transect counts 
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FISH COUNTS; NORMAN REEF, pontoon site; 17th June 1988 

SUMMARY: 

Transect # 1 2 3 4 5 mean std.dev. 

Serranidae 1 2 0 0 1 0.8 0.8 
Carangidae 2 1 0 0 0 0.6 0.9 
Lutjanidae 48 169 27’,3 11 51.6 67.8 

Caesionidae 222 . 111 18 89 44 96.8 79.0 
Haemulidae ‘3 ‘- :o . o o o 0.6 1.3 
Lethrinidae : 10 16 5 55 30 23.2 20.1 
Ephippidae 3 1 0 0 0 0.8 1.3 

Chaetodontidae 3 10 21 23 18 15.0 8.3 
Labridae 0 2 1 0 1 0.8 0.8 
Scaridae 65 72 67 30 49 56.6 17.2 

Acanthuridae 42 6 0 6 0 10.8 17.7 
Siganidae 2 2 2 0 2 1.6 0.9 

Transect # 1 2 3 4 5 

SERRANIDAE - Groupers and Coral Trout 
Plectropomus laevis 0 0 
Plectropomus leopardus 1 0 
Epinephelus fuscoguttatus 0 0 
Epinephelus microdon 0 1 
Epinephelus suillus 0 0 
Cromilejtes altivelis 0 0 
Cephalopholis argus 0 1 
CARANGIDAE - Jacks and Trevallys 
Carangoides plagiotaenia 2 
carm speciosus 0 
LUTJANIDAE - Snappers 
Lutjanus bohar 43 
Lutjanus carponotatus 0 
Lutjanus fulvus 0 
Lutjanus gibbus 5 
Lutjanus quinquilineatus 0 
Lutjanus russelli 0 
Macolor spp. 0 
CAESIONIDAE - Fusiliers 
Caesio tuning 141 
Caesio caerulaurea 44 
Pterocaesio chrysozona 37 
HAEMULIDAE - Sweetlips 
Plectorhynchus chaetodontoides 0 
Plectorhynchus gohimanni 0 
LETHRINIDAE - Emperors 
Gymnocranius spp. 0 
Lethrinus elongatus 0 
Lethrinus kallopterus 0 
Lethrinus mahsena 0 
Lethrinus nebulosus 1 
Lethrinus ramak 2 
Lethrinus xanthochilus 0 
Monomxis grandoculis 7 
EPHIPPIDAE - Batfishes 
P1ata.x spp. 3 

1 0 0 0 0.6 0.9 
0 0 0 0 0.0 0.0 

65 13 2 8 26.2 26.8 
0 0 0 0 0.0 0.0 
6 1 0 0 1.4 2.6 

96 12 0 1 22.8 41.2 
0 0 0 0 0.0 0.0 
2 1 0 0 0.6 0.9 
0 0 1 2 0.6 0.9 

47 12 64 0 52.8 55.7 
18 6 25 44 27.4 16.6 
46 0 0 0 16.6 23.0 

3 0 0 0 0.6 1.3 
0 0 0 0 0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
2.0 2.3 
3.0 2.5 
2.8 1.6 
0.4 0.9 
15.0 14.6 

1 

0 0 0 
0 0 0 
0 0 0 
0 5 4 
0 6 3 
1 5 2 
0 0 2 
4 39 19 

0 0 0 0.8 1.3 

0 0 0 
0 0 0 
0 0 1 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

mean std.dev. 

0.0 
0.2 
0.2 
0.2 
0.0 
0.0 
0.2 

0.0 
0.4 
0.4 
0.4 
0.0 
0.0 
0.4 

Data from five 50 x 20m visual transect counts 



FISH COUNTS; NORMAN REEF; pontoon site; 17th June 1988 

Transect # 1 2 

CHAETODONTIDAE - Butterflyfishes 

5 mean std.dev. 

Chaetoabn auriga 
Chaetoafon aureofasciatus 
Chaetodon baronessa 
Chaetodon citrinellus 
Chaetodon ephippium 
Chaetodon lineolatus 
Chaetodon melannotus 
Chaetodon plebeius 
Chaetodon pelewensis 
Chaetodon rair$ordi 
Chaetodon trijascialis 
Chaetodon trjfasciatus 
Chaetodon ulietensis 
Chaetodon unimaculatus 
Chaetodon vagabundus 
Forcipigerjlavissimus 
LABRIDAE - Wrasses 
Cheilinus undulatus 
Choerodon anchor-ago 
Hemigymnus melapturus 
SCARIDAE - Parrotfishes 
Bulbometopon muricatum 
Cetoscarus bicolor 
Hipposcarus longiceps 
Scarus altipinnis 
Scarus bleekeri 
Scams chameleon 
scarus a!iTni&lus 

ScarusJlavipectoralis 
Scarus fienatus 
Scams ghobban 
Scarus gibbus 
Scarus globiceps 
Scarus niger 
Scarus oviceps 
Scarus psittacus 
Scarus rivulatus 
Scarus schlegeli 
Scar?cs sodidtu 
ACANTHURIDAE - 
Acanthurus mata 
Acanthurus xanthopterus 
Naso brevirosnis 

0 
0 
3 
0 
0 
0 
0 
1 
0 
0 
0 
4 
5 
0 

28 
3 
10 
11 

Surgeonfishes 
3 

23 
16 

SIGANIDAE - Rabbitfishes 
Siganus doliatus 2 
Siganus punctatus 0 
Siganus virgatus 0 
Siganus vulpinus 0 

0 
0 
1 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
1 
3 
0 
0 
0 
0 
0 
0 
0 
4 
0 
2 
0 
0 

0 
0 
2 

6 
0 
1 
0 
0 
0 
1 
0 
0 
3 
3 
1 

16 
1 

19 
1 
6 
14 

0 
0 
5 
4 
0 
0. 
0 
4 
0 
0, 
2 
6 
0 
0 
0 
0 

0 
0 
1 

0 
5 
4 
3 
0 
0 
1 
0 
4 
0 
4 
0 
13 
2 
17 
2 
3 
9 

0 
0 
0 

0 
2 
0 
0 

0 
0 
4 
4 
0 

. 0 
0 
2 
2 
0 
1 
4 
0 
0 
4 
2 

0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
9 
0 
6 
3 
3 
8 

0 
0 
5 
6 
0 
0 
0 
3 
0 
0 
2 
2 
0 
0 
0 
0 

0 
0 
1 

0 
2 
3 
2 
0 
2 
0 
0 
3 
1 
1 
1 
6 
0 
12 
0 
4 
12 

0.0 0.0 
0.0 0.0 
3.2 2.0 
3.4 2.2 
0.0 0.0 
0.0 0.0 
0.0 0.0 
2.2 1.5 
0.4 0.9 
0.0 0.0 
1.0 1.0 
3.2 2.3 
0.0 0.0 
0.4 0.9 
0.8 1.8 
0.4 0.9 

0.0 0.0 
0.0 0.0 
0.8 0.8 

1.2 2.7 
1.4 2.2 
2.4 1.3 
1.0 1.4 
0.0 0.0 
0.4 0.9 
0.4 0.5 
0.2 0.4 
1.4 1.9 
0.8 1.3 
1.6 1.8 
1.2 1.6 
9.8 4.7 
0.6 0.9 
16.4 8.2 
1.8 'I.3 
5.2 2.9 
10.8 2.4 

0.8 1.3 
5.4 9.9 
4.6 6.7 

1.2 1.1 
0.4 0.9 
0.0 0.0 
0.0 0.0 

Data from five 50 x 20m visual transect counts 



FISH COUNTS; NORMAN REEF; DSDD site; 22nd June 1987 

SUMMARY: 

Transect # 1 2 3 4 5 mean std.dev. 

Serranidae 0 0 0 1 1 0.4 0.5 
Carangidae 0 2 0 0 1 0.6 0.9 
Lutjanidae 3 0 2 2 0 1.4 1.3 

Caesionidae 44 0 3 3 0 10.0 19.1 
Haemulidae 0 0 0 0 0 0.0 0.0 
Lethrinidae 8 2 6 12 7 7.0 3.6 
Ephippidae 3 0 0 0 0 0.6 1.3 

Chaetodontidae 18 25 38 25 19 25.0 8.0 
Labridae 1 1 0 0 0 0.4 0.5 
Scaridae 14 11 13 14 17 13.8 2.2 

Acanthuridae 0 0 0 0 0 0.0 0.0 
Siganidae 0 0 0 0 0 0.0 0.0 

L 

Transect # 1 2 3 4 5 

SERRANIDAE - Groupers and Coral Trout 
Plectropomus laevis 0 0 
Plectropomus leopardus 0 0 
Epinephelus fuscoguttatus 0 0 
Epinephelus microdon 0 0 
Epinephelus suillus 0 0 
Cromileptes altivelis 0 0 
Cephalopholis argus 0 0 
CARANGIDAE - Jacks and Trevallys 

0 
0 

32 
12 
0 

carangoides plagiotaenia 
Caranx speciosus 
LUTJANIDAE - Snappers 
Lutjanus bohar 
Lutjanus carponotatus 
Lutjanus fulvus 
Lutjanus gibbus 
L&anus quinquilineatus 
Lutjanus russelli 
Macolor spp. 
CAESIONIDAE - Fusiiiers 
Caesio cutGg 
Caesio caerulaurea 
Pterocaeti chrysozona 
HAEMULIDAE - Sweetlips 
Plectorhynchus chaetodontoides 
Plectorhynchus goldmanni 
LETHRINIDAE - Emperors 
Gymnocranius spp. 
Lethrinus elongatus 
Lethrinus kallopterus 
Lethrinus mahsena 
Lethrinus nebulosus 
Lethrinus ramak 
Lethrinus xanthochilus 
Monotaxis grandoculis 
EPHIPPIDAE - Batfishes 
Platax spp. 

2 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 

0 
0 
0 
0 
1 
0 
0 
1 

0 

0 1 0 
0 0 1 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0.2 
0.2 
0.0 
0.0 
0.0 
0.0 
0.0 

0.4 
0.4 
0.0 
0.0 
0.0 
0.0 
0.0 

0 0 1 0.6 0.9 
0 0 0 0.0 0.0 

0 0 0 
0 0 0 
0 0 0 
0’0 0 
1 0 0 
0 0 0 
1 2 0 

3 3 0 
0 0 0 
0 0 0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.4 0.5 
0.4 0.9 
0.6 0.9 

7.6 13.7 
2.4 5.4 
0.0 0.0 

0 0 0 
0 0 0 

0.0 
0.0 

0.0 
0.0 

0 0 0 
0 0 0 
0 0 0 
1 2 0 
0 0 1 
1 2 2 
0 0 0 
4 8 4 

0 0 0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.6 0.9 
1.2 1.6 
1.4 0.. 9 
0.0 0.0 
3.8 2.7 

0.6 1.3 

mean std.dev. 

Data from five 50 x 20m visual transect counts 



FISH COUNTS; NORMAN REEF; DSDD site; 22nd June 1987 

Transect # 1 2 

CHAETODONTIDAE - Butterflyfishes 
‘, 

Chaetodon auriga 1 
Chaetodon aureofasciatus 0 
Chaetoabn baronessa 3 
Chaetodon citrinellus 0 
Chaetodon ephippium 0 
Chaetodon lineolatus 0 
Chaetodon melannotus 0 
Chaetodon plebeiw 1 
Chaetodon pelewensis 4 
Chaet&n rait$ordi 0 
Chaet&n trifascialis 1 
Chaetoabn trijasciatus 7 
Chaetodon ulietensis 0 
Chaetodon unimaculatus 0 
Chaetodon vagabundus 0 
Forcipiger flavissimus 1 
LABRIDAE - Wrasses 
Cheilinus undulatus 1 
Choerodon anchorago 0 
Hemigymnus melapturus 0 
SCARIDAE - Parrotfishes 
Bulbometopon muricatum 0 
Cetoscarus bicolor 0 
Hipposcarus longiceps 3 
Scarus altipinnis 0 
Scarus bleekri 0 
Scarus chameleon 0 
Scarus d2nidiatu.s 0 
ScarlLs flavipectoralis 0 
Scarm frenatus 0 
Scar-us ghobban 2 
Scarus gibbus 2 
Scar-us globiceps 0 
Scarus niger 4 
Scarus oviceps 0 
Scar-us psittacus 0 
Scarus rivulatus 0 
Scar-us schlegeli 0 
Scams sora7du.s 3 

0 
0 
2 
1 
0 
0 
1 
2 
10 
0 
0 
6 
0 
2 
1 
0 

1 
0 
0 

0 
1 
0 
1 
1 
0 
0 
0 
0 
1 
1 
0 
2 
0 
0 
1 
0 
3 

ACANTHURIDAE - Surgeonfishes 
Acanthurus mata 0 0 
Acanthurus xanthopterus 0 0 
Naso brevirostris 0 0 
SIGANIDAE - Rabbitfishes 
Siganus doliatus 0 0 
Siganus punctarus 0 0 
Siganus virgatus 0 0 
Siganus vulpinus ‘0 0 

3 4 

0. 0 
1 0 
7 6 
6 3 
0 0 
0 0 
4 0 
2 6 
4 2 
1 0 
3 2 
7 4 
0 2 
0 0 
3 0 
0 0 

0 
0 
0 

0 
0 
0 
0 
1 
0 
0 
0 
1 
0 
2 
0 
4 
0 
0 
2 
0 
3 

0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
1 
0 
1 
1 
0 
0 
0 
0 
0 
3 
0 
4 
0 
0 
0 
1 
3 

0 
0 
0 

0 
0 
0 
0 

5 

‘1 
0 
2 
3 
0 
0 
0 
2 
2 
0 
0 
5 
0 
0 
4 
0 

0 
0 
0 

0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
1 
0 
2 
0 
0 
9 
1 
1 

0 
0 
0 

0 
0 
0 
0 

mean std.dev. 

0.4 0.5 
0.2 0.4 
4.0 2.3 
2.6 2.3 
0.0 0.0 
0.0 0.0 
1.0 1.7 
2.6 1.9 
4.4 3.3 
0.2 0.4 
1.2 1.3 
5.8 1.3 
0.4 0.9 
0.4 0.9 
1.6 1.8 
0.2 0.4 

0.4 
0.0 
0.0 

0.5 
0.0 
0.0 

0.0 0.0 
0.4 0.5 
0.6 1.3 
1.0 1.2 
0.6 0.5 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.2 0.4 
0.6 0.9 
1.8 0.8 
0.0 0.0 
3.2 1.1 
0.0 0.0 
0.0 0.0 
2.4 3.8 
0.4 0.5 
2.6 0.9 

0.0 
0.0 
0.0 

,o.o. 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

rjata from five 50 x 20m visual transect counts 

- 



FISH COUNTS; NORMAN REEF; DSDD site; 16th June 1988 

SUMMARY: 

Transect # 1 2 3 4 5 mean std.dev. 

Serraaidae 0 0 0 2 1 0.6 0.9 
Carangidae 0 0 0 2 0 0.4 0.9 
Lutjanidae 3 5 3 0 0 2.2 2.2 

Caesionidae 117 0 200 18 0 67.0 88.8 
Haemulidae 0 0 0 0 0 0.0 0.0 
Lethrinidae 7 11 10 8 4 8.0 2.7 
Ephippidae 0 1 4 3 1 1.8 1.6 

Chaetodontidae 26 25 17 15 23 21.2 4.9 
Labridae 1 4 2 0 1 1.6 1.5 
Scaridae I 42 25 30 9 13 23.8 13.3 

Acanthuridae 0 1 2 1 0 0.8 0.8 
Siganidae 2 4 1 2 4 2.6 1.3 

Transect # 1 2 3 4 5 

SERRANIDAE - Groupers and Coral Trout 
Plectropomus laevis - 
Plectropomus leopardus 
Epinephelus fuscoguttatus 
Epinephelus microdon 
Epinephelus suillus 
Cromileptes altivelis 
Cephalopholis argus 
CARANGIDAE - Jacks and 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Trevallys 
0 
0 

Carangoides plagiotaenia 
caranx speciosus 
LUT JANIDAE - Snappers 
LutJ-anus bohar 
Lutjanus carponotatus 
Lutjanus fdvus 
Lutjanus gibbus 
Lutjanus quinquilineatus 
Lutjanus russelli 
Macolor spp. 
CAESIONIDAE - Fusiliers 
Caesio tuning 
caesio caerulaurea 
Pterocaesio chrymona 
HAEMULIDAE - Sweetlips 
Plectorhynchus chaetodontoides 
Plectorhynchus golakanni 
LETHRINIDAE - Emperors 
Gymnocranius spp. 
Lethrinus elongatus 
Lethrinus kallopterus 
Lethrinus mahsena 
Lethrinus nebulosus 
Lethrinus ramak 
Lethrinus xanthochilus 
Monotaxis grandoculis 
EPHIPPIDAE - Batfishes 
Platax spp. 

0 
0 

2 0 0 0 0.4 0.9 
0 0 0 0 0.0 0.0 
0 0 0 0 0.0 0.0 
0 0 0 0 0.0 0.0 
0 3 0 0 1.0 1.4 
0 0 0 0 0.2 0.4 
3 0 0 0 0.6 1.3 

78 0 89 0 0 33.4 45.9 
39 0 111 18 0 33.6 46.2 
0 0 0 0 0 0.0 0.0 

0 
0 

0 
0 

0 0 0 0 0.0 0.0 
0 0 0 0 0.0 0.0 
0 1 0 0 0.2 0.4 
2 0 1 0 0.8 0.8 
1 6 1 0 1.6 2.5 
2 0 2 0 1.0 1.0 
0 0 0 0 0.0 0.0 
6 3 4 4 4.4 1.1 

0 1 

0 1 0 
0 1 0 
0 0 1 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 2 0 
0 0 0 

0 0 0 
0 0 0 

4 3 1 

mean std.dev. 

0.2 0.4. 
0.2 0.4 
0.2 0.4 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.4 0.9 
0.0 0.0 

0.0 0.0 
0.0 0.0 

1.8 1.6 

I 

Data from five 50 x 20m visual transect counts 



FISH COUNTS; NORMAN REEF; DSDD site; 16th June 1988 

Transect # 1 2 

CHAETCjI?Q_NTIDPE - Butterflyfishes ,. 

3 4 5 mean std.dev. 

Chaetoabn auriia 1 
Chaetodon aureofasciatus 0 
Chaetodon baronessa 2 
Chaetoakn citrinellus 2 
Chaetodon ephippium 0 
Chaetodon lineolatus 0 
Chaetodon melantwtus 0 
Chaetodon plebeius 3 
Chaetodon pelewensis 5 
Chaetodon rainjordi 0 
Chaetodon bijkscialis 0 
Chaetodon trijksciatus 5 
Chaetodon ulietensis 0 
Chaetoakn unimaculatus 2 
ChaetoaIm vagabundw 4 
Forcipiger jlavissimus 2 
LABRIDAE - Wrasses 
Cheilinus undulalus 0 
Choerodh anchorago 0 
Hemigymnus melapturus 1 
SCARIDAE - Parrotfishes 
Bulbometopon mwicatum 0 
Cetoscarus bicolor 2 
Hipposcarus longiceps 8 
Scarus altipinnis 2 
Scarus bleekeri 1 
Scarus chameleon 0 
scams dimidiatus 0 
Scams jlavipectoralis 2 
Scarusfienatus 0 
Scams ghobban 2 
Scarus gibbus 1 
Scarus globiceps 0 
Scarus niger 12 
Scarus oviceps 0 
Scar-us psittac~ 0 
Scar-us rivulatw. 0 
Scar-us schlegeli 4 
Scams sordidus 8 

0 0 2 -0' 
0 0 0 0 
8 0 5 1 
4 8 2 4 
0 0 0 0 
0 2 0 0 
0 0 0 0 
7 1 0 2 
2 2 0 6 
0 0 0 0 
1 0 0 0 
2 2 6 6 
0 0 0 0 
1 0 0 0 
0 2 0 4 
0 0 0 0 

1 
0 
3 

1 
0 
1 

0 0 
2 2 
0 10 
0 2 
0 1 
2 1 
0 0 
2 0 
0 0 
0 0 
0 0 
0 0 
8 6 
0 0 
0 0 
0 0 
1 0 
10 8 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
2 
0 
4 
0 
1 
0 
0 
1 

0 
1 
0 

2 
0 
0 
0 

0 
0 
1 

0 
0 
0 -” 

0 
0 
0 
0 
0 
0 
0 
0 
0 
7 
0 
1 
0 
1 
4 

0 
0 
0 

'2 
0 
2 
0 

ACANTHURIDAE - Surgeonfishes 
Acanthurus mata 0 0 
Acanthurus xandopterus 0 0 
Naso brevirostris 0 1 
SIGANIDAE - Rabbitfishes 
Siganus doliatus 2 2 
Siganus punctatus 0 0 
Siganus virgatus 0 2 
S&anus vulpinus 0 0 

/. 
. 

Data from five 50 x 20m visual transect counts 

0.6 0.9 
0.0 0.0 
3.2 3.3 
4.0 2.4 
0.0 0.0 
0.4 0.9 
0.0 0.0 
2.6 2.7 
3.0 2.4 
0.0 0.0 
0.2 0.4 
4.2 2.0 
0.0 0.0 
0.6 0.9 
2.0 2.0 
0.4 0.9 

0.4 
0.0 
1.2 

0.5 
0.0 
1.1 

0.0 0.0 
1.2 1.1 
3.6 5.0 
0.8 1.1 
0.4 0.5 
0.6 0.9 
0.0 0.0 
1.0 1.0 
0.0 0.0 
0.4 0.9 
0.6 0.9 
0.0 0.0 
7.4 3.0 
0.0 0.0 
0.4 0.5 
0.0 0.0 
1.2 1.6 
6.2 3.6 

0.0 
0.6 
0.2 

1.6 
0.0 
0.8 
0.2 

0.0 
0.9 
0.4 

0.9 
0.0 
1.1 
0.4 



FISH COUNTS; NORMAN REEF; control site; 22nd June 1987 

SUMMARY: 

Transect # 1 2 3 4 5 mean std.dev. 

Serranidae 0 0 0 0 0 0.0 0.0 
Carangidae 1 1 0 2 0 0.8 0.8 
Lutjanidae 0 0 1 1 1 0.6 0.5 

Caesionidae 0 58 4 3 0 13.0 25.2 
Haemulidae 0 1 0 0 0 0.2 0.4 
Lethrinidae 6 15 3 4 5 6.6 4.8 
Ephippidae 0 1 0 0 0 0.2 0.4 

Chaetodontidae 11 22 29 23 25 22.0 6.7 
Labridae 0 0 0 0 2 0.4 0.9 
Scaridae 21 18 30 25 30 24.8 5.4 

Acantburidae 0 0 0 o- .o 0.0 0.0 
Siganidae 0 0 0 0,. .o 0.0 0.0 

Transect # 1 2 3 

SERRANIDAE - Groupers and Coral Trout 
Plectropomus laevis - 
Plectropomus leopar&s 
Epinephelus fuscoguttatus 
Epinephelus microdon 
Epinephelus suillus 
Cromileptes altivelis 
Cephalopholis argus 
CARANGIDAE - Jacks 

0 0 
0 0 
0 0 

.’ 0 0 
0 0 
0 0 
0 0 

and Trevailys 
1 
0 

Carangoides pklgiotaenia 
caranx sp?ciosus 
LUTJANIDAE - Snappers 
Lutjanus bohar 
Lutjanus carponotatus 
Lutjanus fdvus 
Lutjanus gibbus 
Lutjanus quinqtdineatus 
Lutjanus russelli 
Macolor spp. 
CAESIONIDAE - Fusiliers 
Caesio tuning 
Caesio caerulaurea 
Pterocaesio chrysozona 
HAEMULIDAE - Sweetiips 
Plectorhynchus chaetodontoides 
Plectorhynchus goldmanni 
LETHRINIDAE - Emperors 
Gymnocranius spp. 
Lethrinus elongatus 
Lethrinus kallopterus 
Ldvinus mahsena 
Lethrinus nebulosus 
L&rims ramak 
Lethrinus xanthochilus 
Monotaxis grandoculis 
EPHIPPIDAE - Batfishes 
Platax spp. 

1 
0 

0 0 
0 32 
0 26 

0 
0 

0 

1 
0 

0 
0 
0 
1 
1 
2 
0 
11 

1 

0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
1 
0 
0 

4 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
3 

0 

4 

0 
0 
0 
0 
0 
0 
0 

2 
0 

0 
0 
0 
0 
0 
0 
1 

3 
0 
0 

0 
0 

0 
0 
0 
1 
0 
0 
0 
3 

0 

5 mean std.dev. 

0 0.8 0.8 
0 0.0 0.0 

0 1.4 1.9 
0 6.4 14.3 
0 5.2 11.6 

0 
0 

1 0.2 0.4 
1 0.2 0.4 
0 0.0 0.0 
1 I 0.6 0.5 
0 0.6 0.9 
0 0.6 0.9 
0 0.0 0.0 
2 4.4 3.7 

0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.2 0.4 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.2 0.4 
0.0 0.0 
0.2 0.4 

0.2 0.4 
0.0 0.0 

0.2 0.4 

Data from five 50 x 20m visual transect counts 



FISH COUNTS; NORMAN REEF; control site; 22nd June 1987 

Transect # 1 2’ 

CHAETODONTIDAE - Butterflyfishes 
Chaeto&n ai.& _’ 1 
Chaetodon aureofasciatus 0 
Chaetodon baronessa 0 
Chaetodon citrinellus 2 
Chaetodon ephippium 0 
Chaetodon lineolatus 0 
Chaetodon melannotus 0 
Chaetodon plebeius 2 
Chaetodon pelewensis 2 
Chaetoa23n rainfordi 0 
Chaetodon trijascialis 0 
Chaetodon trijksciatus 4 
Chaetodon ulietensis 0 
Chaetodon unimaculatus 0 
Chaetodon vagabundus 0 
Forcipigerjlavissimus 0 
LABRIDAE - Wrasses 
Cheilinus undulatus 0 
Choerodon anchorago 0 
Hemigymnus melapturus 0 
SCARIDAE - Parrotfishes 
Bulbometopon muricatum 0 
Cetoscarus bicolor 0 
Hipposcarus longiceps 1 
Scarus altipinnis 0 
Scarus bleekeri 2 
Scarus chameleon 0 
scams a%nidiatus 0 
Scar~~avipectoqlis 1 
Scarusfrenatus 1 
Scams ghobban 0 
Scarus gibbus 0 
Scarus globiceps 0 
Scar-us ntger 7 
Scar-us oviceps 0 
Scarus psittacus 0 
Scar-us rivulatrcs 0 
Scarus schlegeli 1 
Scar-us sordidw 8 

2 
0 
3 
0 
0 
0 
0 
1 
7 
0 
1 
4 
2 
0 
2 
0 

0 
0 
0 

0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
5 
0 
1 
0 
1 
10 

3 4 5 mean std.dev. 

1 
0 
5 
3 
0 
0 
0 
2 
4 
0 
0 
10 
0 
2 
2 
0 

o- -0.; .. 
0 0 
1 3 
4 ‘4 
2 0 
0 0 
0 0 
2 6 
0 2 
0 0 
4 3 
6 4 
0 0 
0 0 
4 3 

,O 0 

._ 
_ 0’. 8 I’ - 0.8 

0.0 0.0 
2.4 1.9 
2.6 1.7 
0.4 0.9 
0.0 0.0 
0.0 0.0 
2.6 1.9 
3.0 2.6 
0.0 0.0 
1.6 1.8 
5.6 2.6 
0.4 0.9 
0.4 0.9 
2.2 1.5 
0.0 0.0 

0 
0 
0 

1 
1 
0 

0.2, 0.4 
0.2 0.4 
0.0 0.0 

0 0 0.0 0.0 
2 1 0.6 0.9 
2 -0 0.6 0.9 
1 2 0.6 0.9 
d 0 0.6 0.9 
0 0 0.0 0.0 
0 0 0.0 0.0 
0 0 0.2 0.4 
3 0 0.8 1.3 
1 0 0.4 0.5 
1 4 1.2 1.6 
0 0 0.0 0.0 
7 11 7.6 2.2 
0 0 0.0 0.0 
0 2 0.8 0.8 
2 0 0.4 0.9 
2 1 1.6 0.9 
4 9 ' 9.4 4.3 

0 
0 
0 

0 
0 
0 

0.0 0.0 
0.0 0.0, 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0 
0 
0 

0 
0 
0 
0 
0 
0, 
0 
0 
0 
1 
1 
0 
8 
0 
1 
0 
3 
16’ 

ACANTHURIDAE - Surgeonfishes 
Acanthurus nuzta 0 0 
Acanthurus xanthopterus 0 0 
Naso brevirostris 0 0 
SIGANIDAE - Rabbitfishes 
Siganusdoliatus .o’ 0 
Siganus punctatus .o 0 
Siganus virgatus 0 0 
Siganus vulpinus 0 0 

0 
0 
0 

L 

Data from five 50 x 20m visual transect counts 
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FISH COUNTS; NORMAN REEF; control site; 17th June 1988 

SUMMARY: 

Transect # 1 2 3 4 5 mean std.dev. 

Serranidae 0 0 3 0 1 0.8 1.3 
Carangidae 0 1 0 0 0 0.2 0.4 
Lutjanidae 1 6 0 3 0 2.0 2.5 

Caesionidae 0 0 12 0 42 10.8 18.2 
Haemulidae 1 0 11 0 0 2.4 4.8 
Lethrinidae 2 39 21 7 17 17.2 14.4 
Ephippidae 0 0 0 0 0 0.0 0.0 

Chaetodontidae 16 21 19 20 28 20.8 4.4 
Labridae 1 0 3 1 0 1.0 1.2 
Scaridae 18 19 26 38 17 23.6 8.8 

Acanthuridae 2 0 0 0 0 0.4 0.9 
Siganidae 4 4 4 0 2 2.8 1.8 

Transect # 1 2 3 

SERRANIDAE - Groupers and Coral Trout 
Plectropomus laevis - 0 0 
Plectropomus leopardw 0 0 
Epinephelus fuscoguttatus 0 0 
Epinephelus micro&n 0 0 
Epinephelus suillus 0 0 
Cromileptes altivelis 0 0 
Cephalopholis argus 0 0 
CARANGIDAE - Jacks and Trevallys 
Carangoides plagiotaenia 
camnx speciosus 
LUTJANIDAE - Snappers 
Lutjanus bohar 
Lutjanus carponotatus 
Lutjanus fulvus 
Lutjanus gibbus 
Lutjanus quinqtdlineatus 
Lutjanus russelli 
Macolor spp. 
CAESIONIDAE - Fusiliers 
Caesio tuning 
Caesio caerulaurea 
Pterocaesio chrysozona 
HAEMULIDAE - Sweetlips 
Plectorhynchus chaetodontoides 
Plectorhynchus goldmanni 
LETHRINIDAE - Emperors 
Gymnocranius spp. 
Lethrinus elongatus 
Lethrinus kallopterus 
Lethrinus mahsena 
Lethrinus nebulosus 
Lethrinus ramak 
Lethrinus xanthochilus 
Monotaxis grandoculis 
EPHIPPIDAE - Batfishes 
Platax spp. 

0 
0 

0 
0 
0 

0 
1 

0 

1 
0 

0 
0 
0 

0 
0 

0 
0 
0 
6 
0 
2 
0 

31 

0 

1 
1 
1 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 

12 
0 
0 

0 
11 

0 
0 
0 
4 
1 
1 
0 
15 

0 

4 

0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
3 

0 
0 
0 

0 
0 

0 
0 
0 
1 
1 
0 
0 
5 

0 

5 mean std.dev. 

0.2 
0.2 
0.4 
0.0 
0.0 
0.0 
0.0 

0.4 
0.4 
0.5 
0.0 
0.0 
0.0 
0.0 

0 
0 

0.2 
0.0 

0.4 
0.0 

0 0.2 0.4 
0 0.2 0.4 
0 0.6 1.3 
0 0.0 0.0 
0 0.0 0.0 
0 0.0 0.0 
0 1.0 1.4 

0 2.4 5.4 
6 1.2 2.7 
36 7.2 16.1 

0 
0 

0 
0 
0 
7 
1 
0 
0 
9 

0 

0.0 0.0 
2.4 4.8 

0.0 0.0 
0.0 0.0 
0.0 0.0 
3.8 2.8 
0.6 0.5 
0.6 0.9 
0.0 0.0 
12.2 11.7 

0.0 0.0 

Data from five 50 x 20m visual transect counts 



4 

FISH COUNTS; NORMAN REEF; control site; 17th June 1988 

Transect # 1 2 

CHAETODONTIDAE - Butterflyfishes _/.” =. ..I _ _ 
Chaetodon auriga 0 
Chaetodon aureofasciatus 0 
Chaetodon baronessa 2 
Chaetodon citrinellus 2 
Chaetodon ephippium 0 
Chaetodon lineolatw 0 
Chaetodon melannotur 0 
Chaetodon plebeius 3 
Chaetodon pelewensis 0 
Chaetoakm rainjordi 0 
Chaetodon trifascialis 3 
Chaetodon tr$asciatus 2 
Chaetodon ulietensis 2’ 
Chaetodon unimaculatus 0 
Chaetodon vagabundus 2 
Forcipigerjlavissimu 0 
LABRIDAE - Wrasses 
Cheilinus una’ulatus 0 
Choero&xr anchorago 0 
Hemigymnus melapturus ,1 
SCARIDAE - Parrotfishes 
Bulbometopon muricatum 0 
Cetoscarus bicolor 0 
Hipposcarus longiceps 1 
Scarus altipinnis 0 
Scams bleekeri 1 
Scams chameleon 0 
Scarus dimidiatur 0 
Scarusjlavipectoralis 1 
Scarusfienatus 0 
Scams ghobban 0 
Scarus gibbus 0 
Scarus globiceps 0 
Scar-us ttiger 7 
Scarus oviceps 0 
Scarus psittacus 0 
Scarus rivulatus 0 
Scarus schlegeli 2 
Scams sordidus 6 

;: ~.~ 
2 
0 
5 
4 
0 
0 
0 
3 
0 
0 
1 
4 
0 
0 
2 
0 

0 
0 
0. 

0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
7 
0 
1 
0 
1 
9 

3 4 5 mean std.dev. I 

0' 
0 
3 
2 
0 
2 
0 
4 
0 
0 
1 
3 
0 
2 
2 
0 

- r. 
0 

0 
4 
4 
2 
0 
0 
2 
4 
0 
0 
2 
0 
0 
0 
2 

0 
0 
6 
6 
2 
2 
0 
2 
0 
0 
4 
4 
2 
0 
0 
0 

iN.4 ‘0 i’9‘ 
0.0 0.0 
4.0 1.6 
3.6 1.7 
0.8 1.1 
0.8 1.1 
0.0 0.0 
2.8 0.8 
0.8 1.8 
0.0 0.0 
1.8 1.6 
3.0 1.0 
0.8 1.1 
0.4 0.9 

‘1.2 1.1 
0.4 0.9 

0 
0 
1 

0 
0 
0 

0.2 0.4 
0.2 0.4 
0.6 0.5 

0.0 0.0 
0.6 0.9 
2.4 3.2 

.o.o 0.0 
.0.2 0.4 
0.4 0.5 
0.0 9.0 
0.2 0.4 
0.4 0.9 
0.0 0.0 
0.4 ” 0.5 
0.0 0.0 
5.8 2.4 
0.0 0.0 
1.6 1.8 
0.0 0.0 
1.4 0.9 

10.2 3.3 

0 0 
.l 2 
0 8 
0 0 
0 0 
1 1 
0 0 
9 0 
2 0 
0 0 
0 1 
0 0 
2 8 
0 0 

4. 3 
0 0 
2 2 
14 13 

0 
0 
2 
0 
0 
0 

“0 ‘,’ 
0 
0 
1 
0 
5 
0 
0 
0 
0 
9 

ACANTHURIDAE - Surgeonfishes 
Acanthurus mata 0 
Acanthurus xanthopterus 2 
Naso brevirostris 0 
SIGANIDAE - Rabbitfishes 
Sigantkdoliatti ’ ’ 2 
Siganus punctatus 2 
Siganus virgatus 0 
Siganus vulpinus 0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0.0 0.0 

0.4: 0.9 
0.0 0.0 

2.0 “1.4 
0.4 0.9 
0.4 0.9.- 
0.0 0.0 

‘0 
0 
0 
0 

2 
0 
0 
0 

‘4 
0 
0 
0 

.  .  .  , . , . .  , I (  

*  

Data from five 50 x 20m visual transect countk 
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