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USING BOTTOM LONGLINE IN THE SOUTH-WEST LAGOON OF NEW CALEDONIA.
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INTRODUCTION

Most large Soutﬁwpaéific iéiands arélsurrouhded by aAlagoon
which may be divided into several components : coralline areas,
soft bottoms. bays and estuaries, mangroves. The fish communi-
ties found in these areas interact with one another and 1if we
are to understand the lagoonal system as a whole, we ought to
study the fish communities .of .each of. these components. So far,
most attention has been oriented t0wards coralline and mangrove
sareas. To our knowledge, iittle has Beenlundertaken on the fish
~ommunities inhabiting soft bottoms or bays and estuaries. Soft
rottoms do often cover a very large part of the 1lagoons 1in
south-west Pacific 1islands (over 80 % of the south-west lagoon
of New Caledonia). The contribution of the fish community from
these areas to the lagoon ichthyofauna is certainly very impor-
tant (reservoir for the other fish communities and source of
predators and preys). In addition. these soft bottoms shelter an
important part of the total fish biomass of the lagoonal system.

The soft bottoms fish communities have so far been little
studied mainly because of technical problems. Indeed. most soft
bottoms support some coralline formations which prohibit the use
of trawl nets. In addition. an average depth often exceeding
15-20 m and poor visibility preclude in most cases visual census

* Centre ORSTOM. B.P. AS Noumea. New Caledonia.
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surveys. Fish traps have been successfully used to study these
fish communities in the Caribbeans (MUNRO. 1983). but so .far .
. this gear has yielded poor results in the South Pacific (KULBIC-
KI and MOU-THAM. 1987). This brought us to use bottom longlines
as sampling gear. In addition to the previous arguments, several
other reasons lead to this choice : longlines are easy to use
and may fish in most areas, fishing effort can be standerdized.
_density estimates may be inferred from the results (EGGERS et
al.. 1982) and at last. hook and line is the main fishing
method in use on these soft bottoms in New Caledonia (LOUBENS,
1978) . The main drawback is the selectivity of this gear towards
large carnivorous fishes. Therefore. the present article deals
only with one component of the soft-bottom fish communities. :
large carnivors. One of our future objectives is to assess the

role of these carnivors for :these communities.

METHODS

The type of longline used is illustrated on Figure 1. Each
line has 100 hooks set 2.8 m apart. Medium size circle hooks are
used (Mustad 3997L . n°7 to 9 and -Mustad 39960 n°8 -or 9)u At
first. hooks were baited with cut pieces of trash fish. but-most
fishing was later done with sgquid (Notodarius sloanii) a bait of
good quality and staying well on the hook.

In 1984, the lines were set by the R.V. VAUBAN, a 25 m bqat
which was not fitted for this type of fishing. Later, all fis-
hing was done from the R.V. DAR MAD‘*>, a 10 m catamaran very
well adapted to this gear.

‘The area sampled extends over most of the south—-west lagoon
of New Caledonia covering a surface of nearly 3000 km* (Fig. 2}.
Because of the extreme heterogeneity of the lagoon a stratified

<t> R.V. DAR MAD belongs to the "Service Territorial de la Mari-

ne Marchande et des Affaires Maritimes'" of New Caledonia.
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sampling - would have been unfeasible: therefore stations were
distributed homogeneously over the sampling area (Fig. 2). On
"each site. two longline sets were performed.

- ~'RESULTS

Fishing operations

A total of-289 sets were performed totalizing 34 000 hooks.
Fishing took place during daytime between 5 am and 8 pm. Setting
a 100 hook line took between 4 and 17 mn with an average of 7 -
mn. This time depends very much on the training of the crew. Re-
trieving the line 1in calm weather took 12-15 mn : however in
case of a snag. up to 45 mn may be necessary. On a normal fis-
hing day 1000 hooks were set, with"a maximum of 1400. In a com—-
mercial operation it may be possible to set 1500 to 2000
hooks/day. Hook loss was 4 % on average : however, with the R.V.
DAR MAD this rate was only 0.7 % which compares well to NELSON's
and CARPENTER's 2 % hook loss. -The amount of bait was of 1.1 kg
of squid/100 hooks (average for 20000 hooks) which is less than.
the 1.7 kg/100 hooks used in Sri Lanka during FAO experimental
fishing trials (ANONYME, 1982).:

Yields

The average yield was 8.2 kg/100 hooks with a maximum of 38
kg/100 hooks. This represents an average of 5 fish/100 hooks
with a maximum .of 23 £ish/100 hooks: These results compare well
to other trials in shallow water but are lower than those from
deep water (Table 1). This is mainly due to the  small average
size of the fish caught (1.6 kg).

On the R.V. DAR MAD fishing was done by three men. AsS seen
previously the maximum number of hooks set per day was 1400.
This allows to westimate that the daily catch/fisherman was
1400 x 8.2 7 100 x 3 = 38 kg/fisherman/day. One may compare this
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result to the average catch/day of fishermen using hand lines
(Table 2). In'coraliine areas longlining yields better or simi-
"lar results than handlining. whereas in other areas handlining
is a more efficient method. KULBICKI et al. (1987) indicate ‘that
in the south-west lagoon of New Caledonia . longlining gives
twice better catch/fisherman/daY than handlining.l

Species composition

A total of 72 species distributed among 15 families were
caught. Four families represent 62 % of all species caught -‘and
65 % of the total catch by weight. They are Serranidae (20 spe—-
cies). Lethrinidae (10 species), Lutjanidae (9 species) and Ca-
rangidae (7 species) (Table 3). Table 4 indicates7that Lethrini-
dae are more abundant in the catch than anywhere else. Norfolk
Island excepted. One notices also that except in Sri Lanka, the-
se four families always make up more than 60 % of the catch.

Five species. Lethrinus nebulosus. Bodianus perditio. Dia-
gramma pictum. Egineghelus maculatus and Gymnocranius japonicus
amount to 50.8 % of the catch. Altogether. 27 species may be
con51dered as common (90.8 % of the catch by we1ght) ‘and 47- spe-
cies as occas1ona1 (9 2 % of the catch) ' '

The amount of non commercial species represents 16 % of the
catch. This is lower than LOUBENS }1978) or FUSIMALOHI and PRES-
TON (1983) who had 21 % of trash fish in their catch. “MUNRO
(1983) reports only 7 % of such species in handline catches but
sharks were not included.

Factors inf luencing catch composition

1. Depth

Figure 3a indicates that there 1s little correlation between
numbers of fish/100 hooks and fishing depth. On the opposite,
average weight and vield do increase nearly twice between 5 - and

35 m. but.drop sharply bevyond 40 m (Fig. 3b and 3c). An 1ncrease
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of size with depth is common a phenomenon inAtfopical handline
fisheries .(MUNRO. J1983 : WRIGHT et al.. 1986 : BROUARD and
‘GRANDPERRIN, 1984 ; RICHARDS aﬁd SUNBERG.V1984),kThe sudden drop
beyond 35 m 1is mainly due to the fact that in,;he south-west
lagoon of New Caledonia the bottom at éuch(deéthvhas:oftép high
silt contents. On such bottoms‘hébitat is much reduced and food
availability is low which may explain smaller sizes and may be
 lesser densities. There are also changes in the composition of
the catch with depth. The contribution of Serranidae. Lutjani-
dae. .Tetrodontidae and sharks to the catch increases with depth
(Fig. ..4a and 4b). rwhereés it is the opposite for Carangidae.
Haemulidae and Balistidae. Lethrinidae and Labfidae'maintaih a
similgr .contribution to the catch at ail three‘depth classes
(Fig. 4a and 4b).

2. Position on the coast-barrier reef axis.

_The.sputh—west lagoon of New Caledonia presents a general
geomqrphoiogical structure 'wﬁﬁCh;‘varies, m&inly on the coast-
barrier reef axis (Fig. 5). Siﬁgerthe width of the lagoon Vdries
considerably on a NW-5E axis. it was necessary to‘hbmogeniie the
distance between the station and the coast b; cbnsidérihg:‘the
ratio : d = distance to coast/distance coast-barrier reef. VAny
station has therefore a value of d between O and 1. One may
group d values between 0 and 0f41as coastal zone. 0.4 and 0.8 as
middle (lagoon =zone and betweeﬁ‘Q.B and 1 as barr;errféef‘zone.

The contours of these zones are illustrated on Figure 5.

Figure 6a indicates that there is an increase of the catch
from the coast towards the barrier reef. Combined with a similar
increase 1in the average weight of most species (Table 3). this
result in a nearly twofold increase of vield between the coast
and the barrier reef (Fig. 6b). These results may be explained

by a combination of hypothesis

a). There is an increase in fish density from the coast to the
barrier reef. This would be supported by the fact that the
percentage of hard bottoms increases toﬁards the Dbarrier

reef . which increases habitat diversity and'abundanCe.
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b) Most small species are caught near the coast (small Serrani-
dae. Lutianidae and Leﬁhrinidae‘species). In addition, Syno-
dontidae and Nemipteridae species prefer silted bottoms which
lay mainly near the coast.

c) The average size for a given species increases towards the
barrier reef : this is'suppofted by the dat$~presented in Ta-
ble 5. This could be due to a migration with age from the
coast to the barrier reef. or to better growth near. the bar-
rier reef. To some extent the water gets deeper away from the
coast. but not enough to explain such size differences.

d) Thefe is less fishing pressure near the barrier reef. As will
be illustrated in the next paragraph, this may explain 'some
differences in size and abundance between the coast and - the
barrier reef. :

‘Figure 7 indicates that species diversity tends to .increase
towards the barrier reef. This is certainly related to the in-
crease in hard bottom sStructures. Figure 7 shows also that there
are méjor differences‘in the importance of the various Tamilies
in the catch between the coast and the barrier reef. Thus. some
families are better represented near the coast e.g. sharks. Ca-
rangidae, Echeneidae and Lutjanidae which are mainly fished 1in
the coastal zone (Figure 7). The sharks caught are juveniles ;
the coastal area is likely to be a nursery ground for many of
the species, adults being kndwn‘tO‘spawn in bays and estuaries.
Carangidae feed mainly on small pelagic bait fish which are also
found in bays and estuaries (CONAND, 1987).

The middle lagoon zone is dominated by the Lethrinidae.
Haemulidae are also most ébundant in that area. The barrier reef
zone is characterized by the Serranidae and Labridae. Their in-
crease in the catch reflects a change in habitat. hard bottoms

and corals increasing towards the barrier reef.

3. Distance to Noumea. the main fishing center.

The only large fishing center in the south-west lagoon is
the city of Noumea. A widely accepted concept is ‘that coralline

fish communities are highly sensitive to fishing pressure. :Thus
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CRAIG (1979 and 1981) and GOEDEN f1982),indi¢ate'that there has
been a decrease of the average sizes and vields over time and
"with distance to the main fishing centers on the Great Barrier
Reef. Figures 8a and 8b indicate a gradual increase of the catch
in numbers and by weight up to 25 miles off Noumea.” Past that
distance .yields stay fairly stable. Tﬁis 25 miles limit'is‘ap—
proximatively the range of the amateur fishermen‘who‘sAcatch ac-
count for nearly 60 % of the total catch in the south4west la-
goon of New Caledonia (LOUBENS. 1978). Table 6 indicates that
the major families are sensitive in different ways to thisv;fis—
hing pressure. Haemulidae. Lethrinidae and L¢bridag double their
CPUE :past 25 miles but their average weight‘does not change si-
gnificantly. Serranidae are nearl? twice larger away from'Noumea
but their CPUE in numbers does not increase as much as for the
previous families. Trash fish (sharks, Muraenidae. Synodontidae.
Echeneidae) are .more abundant in the catch or show lafger\size
(Balistidae. Tetrodontidae) near Noumea. Species diversi;y in
‘the catch is also higher near Noumea. These data suggest that
fishing pressure over extendedﬁpériods may hayé drastic effects

on fish communities.

CONCLUSION

Despite their importance in lagoonal fish populations. soft
bottom fishes have so far been little studies. The use of bottom
. longlines allows to get some important information on the carni-
vorous component of the populations. In particular variations in
size and species composition with depth and geographical posi-
~tion may.be better understood and may open new prospectives for
research. Thus, in the present study the results indicate an.in-
crease in size with depth and distance to the coast. Complémen—
tary data (unpublished) indicates that these trends perpetuate
beyond the barrier reef for some species such as Lutjanus amabi-—
lis or Lethrinus chrysostomus. This'brings at least two impor-
tant questions : is this increase due to migration, differential
growth or both .and can the outer reef be considered as a fish

.reservoir for the lagoon ?



SPC/Inshore Fish. Res./BP.15
Page 9

BIBLIOGRAPHY

ANONYME. 1982. Further fishing trials with bottom set longlines
in Sri Lanka. FAQ BOBP/WP 16. Supl 1982. 25 p.

ANONYME, 1984. -Bottom longline tested as sampling gear. South-—
West Fisheries Center Monthly report. 1984, 1. p.4.

BOUARD, F.. GRANDPERRIN, ‘R., 1984. Les poissons profonds de la
pente reécifale externe a Vanuatu. Mission ORSTOM de Port

Vila, Notes et Documents d'Océanographie. 11, 131 p.

CONAND, F.. 1987. Biologie et écologie des poissons pélagigques

du lagon de Nouvelle—Calédonie utilisables comme appét tho-
nier. These Doc. Etat. Univ. de Bretagne Occidentale. 233
P.

CRAIG. G.S5:8.. 1979. Survey identifies trends ‘in reef fish cat-
ches. Australian Fisheries. Dec. 1979. 29-32.

CRAIG. G.5.S5.. 1981. Recreational fishing on the Great Barrier
" Reef. Proceedings of the Fourth International Coral Reef
Symposium. Manilla. 1981, 1 : 47-52.

EGGERS, D.M.. RICKARD, N.A.. CHAPMAN D.G., WHITNEY. R.R.. 1982.
A methodology for estimating areas fished for baited hooks
and traps along a ground line. Can. J. Fish. Aquat. Sci..
39 : 448-453.

F.A.O.. 1981. Offshore trawling survey : line fishing during the
‘survey, period 1979-1981. FAQO Project KEN/74/D23, 31 p.

FUSIMALOHI. T.. GRANDPERRIN. R.. 1979. Rapport sur le projet de
développement de la péche profonde en Nouvelle-Calédonie (9
avr.—3 sept. 1979). South Pacific Commission Noumea. 28 p.

FUSIMALOHI. T.. PRESTON. G.. 1983. Report of the deep sea fishe-—

ries development project’'s second visit to the Repuplic of

Vanuatu. South Pacific Commission. Noumea. 181/184. 41 p.



SPC/Inshore Fish. Res./BP.15
Page 10

GOEDEN. G.. 1982. Intensive fishing and a keystone predator
species : ingredients for community instability. Biological
Conservation, 22 : 273-281.

GRANT, C.. 1981. High catch rates in Norfolk Island dropline

-fishery. Australian Fisheries. 1981 (3) : 10-13.
HOSMER, J.A.. 1980. Inshore ¢ree1 éensus. Gdam. Oct.'79 to

.Sept. 80Q0. Guam department of Agriculture. Agquatic and Wild-
life Resource. Annual report, 1980 : 13-20.

HOSMER. J.A.. KAMI. H.. 1980. Seamount gfoun&fish development
Proiect. Guam. May 1980 - January 1981. Aguatic and Wildli-
fe Resources - Guam Deoarfment of Agriculture. Annual re-
port. 1980 : 51-70. '

KAWAGUCHI. K.. 1974. Handline and longline fishing explorations
for snappers and related species in the Caribbean and adja-
cent waters. In Exploratory fishing in the Carribean. Mari-
ne Fisheries. 36(9) : 8-30. l 7 '

KULBICKI. M., MOU-THAM. G.., 1987. Essais.de péche au casier a
poisson dans le lagon de Nouvelle-Calédonie. Centre ORSTOM

de Nouméa. Rapport Scientifique et Technique. Sciences de

la Mer, Biologie Marine, 47, 22 p.

KULBICKI, M., MOU THAM, G.. BARBIGNANT. G., MENOU, J.L.. TIRARD.
P.. 1987. Résultats préliminaires des péches expérimentales
a la palangre dans le lagon sud-ouest de Nouvelle-

Calédonie. Centre ORSTOM de Noumea, Rapports Scientifigues
et Techniques, Sciences de la mer. Biologie Marine. 49. 102

P.

LOUBENS. G.. 1978. La péche dans le lagon néo-calédonien. OR-
STOM Noumea. Océanogaraphie. Rapport Scientifigue et Techni-—

que., 1, 52 p.

MOLINA, M.E.. 1982. Inshore creel census. Oct. 1 - 1981 to Sept.

30 - 1982. Aquatic and Wildlife Resources — Guam Department
of Agriculture. Annual report, 1982 : 29-72.




SPC/Inshore Fish. Res./BP.15
Page 11

MUNRO. J.L., 1983. Caribbean coral reef fishery resources.
ICLARM Studies and Reviews, 7. 276 p.

NELSON. "W., CARPENTER. J., 1968. Bottom longline exploration in
the Gulf of Mexico. Comm.'Fish. Rev.. 30(10) : 57-62.

RIPHARDS AH. SUNBERG P., 1984. Variation in dropline catch
rates and averaae f1sh weights of deep water demersal reef
fish in Papua New Gulnea.;as a function of time., of day and
depth. Department of Primary Industries. Fisheries Divi-

gion. Port Moresby. Report 84-16. 22 p.

SHIOTA, P.M., 1987, A comparison of bottom longline and deep
sea handline for sampling bottom fishes in the Hawaiian ar-
chipelago. NMFS. NOAA Hawaii. Aministrative report. H87.5,
18 p. : ' ‘

STEHOUWER. P.J.. 1981. Report on a dropline fishing operation
Northern Territbry Department of Primary Production Fishery
Report. 76. 28 p. 3

WASS. R.C.. . 1980. The shoreline fishery of American Samoa. Past
and present. Unggco'seminar — Motupore Island Research Cen—
ter. University of PNG : 55-83.

WOLF, R.. RATHJEN, F...1974. Exploratory fishing activities of
the UNDP/FAQ ‘Caribbean Fishery development project 1965-
1971. A summary. in Exploratory fishing in the;CQribbean.
Marineg Fisheries. 36(9) : 1-8. |

WRIGHT, A.. DALZEU, P.J., RICHARDS, A.H., 1986. Some aspects of
the biology of the red bass. Lutijanus bohar, from the Tigak
Islands. Papua New Guinea. J. Fish. Biology 1986 (28) : 1-
5. "

WRIGHT, A.; RICHARDS. A.H.. 1983. A study of artisanal reef
fisheries in PNG. Catch composition and fishing method.
Derth. of Primary Industry. Port Moresby. PNG. Report 83-
01, 30 p.




ZONE

New-Caledonia
New-Caledonia
Sri Lanka

Vanuatu

Hawaii
Kenya

Caribbean

Caribbean
commercial trial

Guyana and
Surinam

Gulf of Mexico

~ TABLE 1

REFERENCES

Present réport

" Grandperrin-unpubl.

ANON., 1982

Brouard and
Grandperrin, 1984

ANON., 1984
FAO, 1981
Kawaguchi, 1974

Kawaguchi, 1974

Wolf and Ratﬁjen
1974 ‘ :

Nelson and Carpenter

: Main results of tropical bottom longliningAfisheries

MEAN YIELD
kg/100 hooks n/100h.
. 8.2 5.0
- 28,0 " 10.0
5.9 2.4
- 39.5 10.0°
30.3 6.8

23.0

8.3 3.8
3.0
2.1 3.8

15.0

MAXIMUM YIELD

kg/100h.

38.1

4.4
S4.4

17.8

4.3
T70.0

15.0

n/100h.
23.0.

b.4
10.2

5.7

8.0

’

MEAN FISH

WEIGHT (kg)

1.6
2.6
3.9 .

2.2

6.0

BOTTOM TYPE
& DEPTH

' 5-60m lagoon

100-500m outer reef shelf
10-180a continental shelf

~ 120-440m outer reef shelf

200-500m sea mounts .
200m»cont1nenta1 shelf

32-450m fringing reefs and
sea mounts

~ 160-400m continental shelf

. 50-500m continental shelf

Z1 98eq

G1°dg/°sad °YSTd 210Ysul/Dds
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TABLE 2 : Yield estimates for vertical handlines. Yield/fisherman/day

. is estimated as 6 times the hourly yield exept for data
marked by ® in which case the authors have indicated the
daily yileld (weights in kg).

i hourly daily
Fishin zone yield yield Reference
New-Caledonia - - .10.0 38.0*  LOUBENS, 1978a
' S 2.6 15.0 « . KULBICKI et al, 1987
I. des Pins : 280f350m U T.8 ‘ 81.4% . FUSIMALOHI and
Lifou : 80-250m 7.5 52.3* GRANDPERRIN, 1979
South Pacific 2.8-9.2 17-55 BROUARD and
Outer reef slope GRANDPERRIN, 1984
Guam : - lagoon 0.9 + 5.4 HOSMER, 1980
, 1.5 + 9.0 MOLINA, 1982a
- sea;moun;s 4.7 28.2 HOSMER and KAMI, 1980
Samoa lagoon ST - 0.9 5.4 ¢ WASS, 1980
PNG iasoon 1.2 ++ 8.6% WRIGHT and RICHARDS,
: 3.9 +++ 23.4 1983
Norfolk 14,0 56.0% GRANT, 1981
Caribbeans : MUNRO, 1983b
reefs : 10 - =20 m - 1.7 10.0 :
20- 30 m 1.6 - 9.8
30 - 40 m 2.6 15.3
40 - 60 m 1.1 6.4
outer reef slope
60 - 100 m 3.3 20.1
100 - 250 m 1.1 6.4
Honduras -~ Nicaragua 16.0 160.0% WOLF and RATJEN, 1974
Caribbeans northern 1.0 '70.0%* -~ WOLF and RATJEN, 1974
Caribbeans : 4.5 45.0% WOLF and RATJEN, 1974
leeward islands
Small West Indien 0.7 7.0% WOLF and RATJEN, 1974
Guyanes 5.4 54.0% WOLF and RATJEN, 1974
Australia N.W. 15.6 112.7* STEHOUWER, 1981
Kenya _ 4.7-7.5 28.2-45.0 FAO, 1981
+ pecpeational fishing

++ éxpioiteq,zone

+++ virgin zone



Fami ly

. SHARKS
. RAYS
. MURAENIDAE
. SYNODONTIDAE
.ECHENE IDAE -
.CARANG IDAE
. SERRANIDAE
" .LUTJANIDAE

.NEMIPTERIDAE

.HAEMUL IDAE
.LETHRINIDAE
.MULLIDAE
.LABRIDAE
.BALISTIDAE

. TETRODONTIDAE -

TABLE 3 : Catch ccmposition by families

7 3
1 0
4 0
1 0
1 3
7 . 2
20 . 18.
9 10.
1 -0
1 ) 7
10 ) 34,
1 0
4 15,
3
-2

N W
. . . . . . . o . . .
LN O O = =N WO O W e = W

N N OO O M

. Ps . .+ - - . .
U wrrouNubDoowmoowmo o = o

26.

-

35.

12.

. Number of species . % of total weight . % of total numberS’,

N o O WO NMIMEBMOOON

Average weight

(kg)

4

.79
.05
.28
.09
.93
.57
.23
.87
21
.09
.60
.23
.98
5
.00

y1 o%eq

G1°dd/°s?y °YsSTd 2I0Ysul/9ds



TABLE 4 : Importance of Serranidae, Lutjanidaé; Lethrinidae and Carangidae in tr6p1c31 line fisheries

+

FISHING ZONE . FISHING GEAR . TOTAL NUMBER .  SERRANIDAE .  LUTJANIDAE .. LETHRINIDAE . CARANGIDAE .TOTAL % .
OF SPECIES .nbre of .weight of .nbre of .Xweight of .nbre of.% weight of .nbre of .tweight of,.OF WEIGHT .
. -l . ‘ .species.total catch.species.total cat;h.species.totalgcatch.species.total catch. -
.NEW-CALEDONIA . BOTTOM LONGLINE . 72 R R L I N 34 B 2 . .. 65 .
. . HANDLINE . 62 .1 . a . o12. 10 . 8. s - . 2. B .. s .
.VANUATY . HANDLINE . 108 . 20 . 14 . 3 . 6 . 8. 25 . 6. 3 -, @8
.GULF OF MEXICO . BOTTOM LONGLINE . 70 .16 . 2 . 14 .78 . - s, 10, 3 ..M
.NW AUSTRALIA . "HAND LINE . . . 7 . . 80 R 9. RPS . 3 .- 99,
.PNG LAGOON . HAND LINE . : . R T I .. . 1w, . .14, 64 . .,
.KENYA . HAND LINE . . 12 . .9 . 39 . 8. 2 .1, 3 . 8 .
.PNG OUTER REEF . HAND LINE . 65 .15 . 10 . 24 . 76 . 5. 5 R V2 4 . 95 .
.CARABEAN 10-45m . HAND LINE . as . 5 16 .7 .19 . . ) . 8 . 3 .81 .
45-60m . . 21 .2 13 . 6 . a . . ‘ .3 16 .. n
. 60m . . 23 . 3 12 . 6 . 55 . . A R /A [
.NORFOLK . HANDLINE A . 2. 1 . . . 1. 86 A - | B
.SRI LANKA 1st zone . BOTTOM LONGLINE . , . . 6 . . 4 A T . 22 . s8 .
. 2nd zone . . _ . A T R L - .1 . &
.GUAM SEA MOUNTS . HAND LINE 3 53 .13 13 . 14, s .. 4. 3 - . 1 . 3 . 98

G1 93eq

G1°d4/ s "UYsSTd 210YSul/Dds
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TABLE 5 : CPUE and average weight (kg) for each zone on the coast-
barrier reef axis{1st column

CPUE as kg/100 hooks.)

average weight, 2nd column:

SPECIES Coastal zone Middle reef Barrier reef
SERRANIDS v
Zephalopholis sonnerati .88 b 1.02 .12 .92 .22
Epinephelus aerolatus .50 .12 .72 .10 .35 b
cyanopodus 2.02 .12 2.67 .28 3.41 .45
maculatus .61 # 1.20 23 1.1 1.03
rivulatus .50 .11 i1 .18
Plectropomus leopardus 1.49 d 2.05 .22 1.98 .22
Variola louti 2.30 bd 2.96 .39
LUTJANIDS
Lut janus adetii .69 <14 1.10 . 1.30 i
bohar 3.25 .40
Symphorus nematophorus 6.70 # 7.68 .49 11.05 24
Aprion virescens 6.56 .38 7.20 .23 5.10 .28
LETHRINUS | |
Lethrinus chrysostomus <53 s . <59 . 2.05
mahsena .86 .15 .15 .20 .92 .22
nebulosus 2.36 1.23 - 2.47 2.81 2.28 .65
rubrioperculatus .66 <14 .64 .19 57 .14
Gymnocranius rivulatus 1.77 .26 '2.60 .29
Japonicus .75 8 1.01 b 1.33 .62
MISCELLANEOUS -
Diagramma pictus 3.09 .46 - 3.23 U5 2.62 .26
Bodianus perditio 1.86 .28 1.96 .50 1.93 1.79
Echeneis naucrates 1.02 -~ . .84 .19 1.08 24
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Figures 3a, 3b and 3¢ : Variations with depth of catch in numbers (5a),
mean weight (5b) and yield (5c).
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Figure 5 : General morphological structure of the lagoon : a) cross section
from coast to barrier reef b} mapping of the 0.4 and 0.8 relative
distance contour in the SW lagoon.
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Eiguresvba and b : Variations of catch in numbers and weight on the eoast to
barrier reef axis. :
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% of Weight of areas A & B (see figure 7 for location of areas A to F)
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® gee fig. 5 for explanation



