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ABSTRACT 
c 

Ouvea, the largest atoll (900 km2) in the Territory of New Caledonia was surveyed for its 
demersal fBh resources. Two methods were used. handline fishing and underwater visual census. 
Handline fishing was conducted at.129 stations whkh$ere .$acebove? a 1 nautical mile grid. 
Visual census counts were pedormed'on 46 of the. shallowëst fshin&ations. The species compositio~ 
CPUE (i numbers and weight) and size frequencies were recorded at each station. The visual cemus 
counts yielded species composition, density, biomass and size distribution. The data were analysed to 
determine whether the results of the two methods were correlated. The only significant corrdation was 
between CPUE in weight and biomass. "'his retarionship was improved by srratifying the daci by depth. 
This enabled the estimation of total demersal fish standing stock, but the confidence limits for individual 
species were very wide. The visual census CoUIlfs gave an average biomass estimate of 56.2 gfmz of which 
29.9 glm2 are co"ercial species. 8The7cmTE was on hr. mersal 

-nlajor commercial species belong& es-sentiallyb%r& families, Ikdkbidae @mperor~), Lutjanidae 
(Snappers) and S e M d a e  (Groupers). of which the major species were Lerhrhs nebulosus, Lethrinus 
askimoni, Lethrinus rubrioperculatus, Lutjanus gibbus and Epinephelus "latus. These results will be 
used to formulate management strategies for the development of a commerual fishery. 

14.760 t. The 1 '  standing stock is estimated to be'8,080 f with 95 Of- 

, I  

INTRODUCTION 

OuvCa is the largest atoll in New Caledonia It has long had a reputation of being ah exceptionally 
rich fishing ground, however, no study had ever been made on the fish stock of its lagoon. ORSTOM was 
asked by the Department of Primary Industries of the Loyalty Islands to undertake an assessment of the 
fishing potential of this island (Kulbicki et al.. 1994a). *' 

e . ,  E -  

OuvCa (figure 1) is approximatively triangular in shape, and covers 900 k m 2 .  This atoll has 
numefous passes. Depth increases regularly fropl the eaqern part towards the west. Most of the land 
(main island) lies to the east, a number of reefs, the size of which declines westwards, limits the southm 
and northern part of the atoll. 

Two major biotopes can be defined. reef and lagoon bottom. The border between these two 
biotopes is usually well defined. but at times, essentially near the main island, thue are a number of 
isolated patch reefs dispersed on the lagoon haom near the major reef. It was not possible to sample 
both the lagoon bottom and the reef with the same methods. Indeed. reefs are easy to survey by visual 
census, but fishing there requires special skills and replication of fishing experiments is difficult. Lagoon 
bottom is easy to Esh without special SU and replicarion is easy, but visual censuses are limited to only 
part of the lagoon because of depth. The present article intends to give the results on the assessment of the 
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~ o o n a l  bottom fish stock. The assessment of these fish stocks was made in conjunction with an overall 
ecological survey during which the geomorphology, physical oceanography. sedimentology. primary 
production ( p k " i c  and benthic). benthic "munities were analysed (Kulbicki et aL 1993,1994 b). 

rtfATEXL4.L AND METHODS 

Two types of stations wete studied. fishing and visual census stations. The former were spaced on 
a 1 n.ke grid (figure 2). The latter w&e paformed on starions spaced eveay 2 XLIIL and in water depths 
not exceeding 25 m 

Eachfishiilg station was visited by adinghy with two fishermen. Each fisherman had ahanmina 
(figure 3). Fshing stnted 1/2 hour before offidal su~set &i h i e d  1 1/2 hour after sunset The mooring 
of the dinghy was changed every half hour, the distaxe bemeen ea& mooring being appmximatiively 
200 m. AU fish caught were retained for furtha biological analysis. The weighs "ber of fish and 
spedes composition of the carch were recorded for each station. 

. _ t  

Onthevisualcensussmtions.al00m~~linewassetatrandomfromthesurface.Then.two 
divers, one on each side of the line recorded aII the fish they'b+d see on the& side of the line. For & 
sighting, the fish species, the number offish, the size and thepeipmii& di.&&e õf& tish tothe 
Eansect were recorded Fish size was noted arxording to the following 
cm classes, fish 10 to 30 an in2 cm classes. fish 30 to50 cm in5 anclasses. fishabove50 cmin loan 
classes. The distan- of the fish to the trans- was noted in 1 m classes up to 5 m and in 2 m classes 
beyond that distance. AU visual censuses were performed on fishing starions, however, fishing and 
"using did not necessarely take place the same day. The fish zone and the area cxmuxd could be 

. , fish-* than 10 anin 1 
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Deusities and biomasses were c a l M  from visual censuses according to the methods described 
by B I "  et al. (1980). For visual cxnswes fish weight were estimated h m  length-weight 
relationships (Kulbicki et d. 1994a). 
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RESULTS 

FISHING 

A total of 128 stations were sampled by fishing. The total catch was 3551 kg and 4012 fish This 
yields an average of 27.7 kg and 3 1 fish per station 57 species were captured (table I), of which 23 were 
found on at least 5 % of the stations. Most species (44) have a commercial value, this high percentage 
W i g  due to the absence of ciguaterra on Ouv6a Indeed, 9 of the species caught are laown to be% 
ciguatoxiy in other parts of New Caledonia Most species belong to 3 families. Serranid% (10 species). 
Lutjani+e (Id'species) and Lethrhidae (13 species). T h s e  three families also ;epresent most of the mtch 
in number and in weight, Lethrinidae being the most abundant (69% of the fish number, 56% of the fish 
weight). Lutjanidae represent 25% of the numbers and 16 % of the 

a l l  species are i n d i d  on figure 
in an area 10 km from the main island. The CPUE in weight (figure 5) 

and the average fish size (figure 6) indicate a marked increase with depth Figure 1). The number of 
species caught per station follows the same trend (figure 7). 

Figuse 4: OUE in numbers Figure 5: CPUE in weight 
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Figure 6: spatial distribution of average weight Fígwe 7: diversity of the catch 

I 

Table 1: catch per speCies at h& Weights minkg. non commercial species are noted by ** a d  ciguawic 
elstwhere in New C+do-Úia,are noted by +. Statione number of stations wh 

Total weight 

6.0 
485 
115 

**Carcharhinus albimarginm 
**Carcharhinus mnblyrhynchos 9 
**Triaenodon obesus 5 
GlNGL~OSTOMAITDAE 

DASYATDAE 

HOLOcENIlzIDAE 

SERRANIDM 

**Nebrius ferrugiheur . 1 

**Dusyak kuhlii 3 

Sargocemon spinijerwn 2 

Cephalopholis miniaa 2 
Cephalopholis sonnerai 10 
Epinephelus cyanopodus 
Epinephelus farciaus. 
Epinephelus macrospilos 
Epinephelus maculntus 
Epinephelus merra 
Epinephelus polyphekndion 
Epinephelus rivulaus 

n 
12 
12 
374 
4 
2 
1 

3 5  

2.70 

0.80 

0.80 
8.8 

169.6 
2.93 
2.33 

260.7 
0 2 3  
250 
0.64 

3.55 1 

0.90 3 

0.40 2 

0.41 1 
0.88 7 
2.91 40 
0.24 8 
0.19 9 
0.70 84 
0.06 4 
1.25 2 
0.64 1 



"ber 
2 

476 

Total weight 
2.01 
450 

Average weight 
1.00 
0.94 

StatiOnS Species 
Variola louti 
Total Serranidae 
ECHENEIDAE 
**Echenet naucrares 
CUZANGIDAE 
Carangoides chrysophrys 
Carango ides f d v o g u m  
Caranx se*fasciatus 
Decapterus nrsseUi 
Lt.Tl,JANIDAE 
ApMn Virescem 
+Lutjanus bohar 
+Lutjanusfilv$k"a 
+ L u ~ a n w  gibbus 
Lutjanus kasmira 
Lutjanus lutianus 

tLurjanus rivularus 
Lutjanus russelli 
Lutjanus v i m  
Total Lutjanidae 
HAEMUIJDAE 
Diagmmmo pictum 
LlXHRmDAE 

1 GymnocraniuseumuS 
Gymmranius grMdocnJir 
Gymmrm'us species 
Lethrinusatkinsoni 
Lethrinus genivinahu 
Lethrinw nebulosur 
Lethrinus obsolettu 
+Lethrinm olivmus 
Lethrinus nrbriopercrdd~~ 
Lethrinus species 
Lethrinus vm'egatus 
Lethmius Xnnrhochil~ 
Total Lethrinida.? 
S-AE 
+Sphyraena barracrrda 
+Sphyraenaforstm' 
+Sphyraenapu"nie 

Lutjonw quinque- 

' LAB" , Bodianusperditia 
1 BAUSTDAE 
l **BaIisfoi&s viridescens 
1 **Pseudobalhesfrcscru 

TEITlAODONTIDAE 
**Arorhron hispidus 
**Logocephalus s c e l e r m  
TOTAL 

* * S U f h l l R e R f r o e ~  

L L 

5 4.75 0.95 4 

1.64 
032 
7.0 
0.30 

1.64 
0.52 
3.50 
0.300 

1 
1 
2 
1 

36 
87 
15 
330 
51 
1- 

341 
2 
5 
31 
899 

114.2 
2368 
6.17 
145-1 
6.34 
0.08 
34.9 
17.9 
2.06 
19.3 
582 

3.17 
2.72 
0.41 
0.44 
0.12 
0.08 
0.10 
8.95 
0.41 
0.62 
0.65 

19 
40 
9 
65 
22 
1 

78 
2 
2 
18 

2.11 36 58 

1.31 
4.05 
1.22 
0.60 
0.08 
1.03 
0.15 
4.08 
0.47 
0.12 
0.06 
1.a 
0.91 

11 
1 
19 
88 
5 

103 
1 
23 
70 
1 
4 
19 

23 
1 
29 
645 
6 

u94 
1 
41 . 
293 
1 
6 
23 

2465 

302 
4.05 
353 
384-1 
0.47 
1438 
0.15 
1672 
1387 
0.32 
036 
37.7 
2238 

2 
31 
2 

5 
50 
3 

1-06 
252 
655 

o21 
050 
2.18 

1 3.0 3.0 1 

2 
8 
4 

2 
9 
5 

7.42 
19.7 
228 

3.71 
2.19 
0.46 

1.80 
1.10 
3551 

0.90 
095 
0.88 

2 
1 

2 
2 

4012 
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There are important differences between species in the spatial distribution of the catch. 

a) Serrauidae (groupers) : The catch of this family is dominated by two species, Epinephelus 
muculatus and E. cyanopodus (together they represent 90 % in numbers and 96 % in weight of the 
groupers caught). The distribution of these fish (figures g and 9) clearly shows a concentration in the 
deeper part of the lagoon, There is a correlation between fish size and depth, large fsh being also caught 
near the passes. 

b) Lutjauidae (snap&s> : The cat& ‘bf this family is dominated by four species. Aprion 
virescens, Lutjanus b$tar and L.gibbus dominate the carch in weight, the fourth species, 
L.quinquelineatus, being bnly important in the catch in numbers. These fish have very different biological 
characteristics and e is reflected in the distribution of the3 catch Aprion virescey is a very active 
hunter and will travel great distances.. It is seldom found in great numbers, except during the reproductive 
season. The distribution of,the catch of this species is very ‘patchy. Thixe is no correlation between the 
size or the number of fish ca&E%th depth or the proximity of reefs. L.bohar, is usually found in small 
numbers around isolated patch reefs. The cat$$@bution of this species (figure 10) indicates thatthis 
species tends to be reskkted to’the deeper parts of the lag&n: Most small fish (which were scarce in the 
catch) were caught in waters less than 10 m deep. L.gibbus is typically a reef associated species and is 
often associated in reef passex’lhis is well $&irared by the distribution of its catch (figure il). 
L.quinquelineatus, a small schooing species,,is”one of the few species which was caught preferentially 
nearshore (figure 12). The smallest of these fish were ofren caught in deeper waters, however, visual 
censuses on the barrier reef indicate that most.of the smaller fish are found in shallow waters-, 

c) Lethrinidae (emperors) : Three species dominate this family, Lerhrinus nebulosus, 
L.atkinsoni and L.rubriopercul&is. L.nebulosus is the major species caught by ha&&e: Itmade alone 
35 % of the catch m numbers $d 40% in weight. This species is found mainly on sandy bottoms, seldom 
on reefs. This is reflected. by ti distribution of ihe catch. m&t fish being caught in the center of the 
lagoon (figure 13). There’is a good correl&~~bklsveen @size and depth, the smaller individuals being 
caught nearshore ‘and the largest’9 the centr$~~ of the kgoon in depths of 20 to 35 ti L.‘&kins&zi has 
some affinities wit$ Lutjtxzr~~ gibbu in its @t@.rtior~ Indeed, these fish are u&ally associated with reefs 
and tend to con- neat prkes. This is again refleaedin the distribution of,the c,+ch&$re 14). The 
larger fish are usually caught in tfie deeper @t of the lagoon and near passes. L.r&ioper$ati is 
usually found in small patches, seldom in schools, except the jnveniles. During daytime it tends to shelter 
in areas with rubble at the base of reefs. The catch indicates (figure 15) that this spqzies is mainly found 
near passes. The young prefer shallow waters: The other Lethrinidae caugtrt {Gymnocra+s spp., 
L.olivaceus, L.x@wcheilus) prefer deep waters, the Gymnocranius being found on sand near passes, 
L.ofivaceus and Lxanthocheilus being reef associated, but the former has a tendency to navel large 
distances. ‘, 

The otiy other fish of some importance in the cat@ are Diagkna pictum (sweetlip) and 
Sphyknea forsteri (barracuda). It is rather umi5ua.l to catch D.pictzm on handliues in New Caledonia, 
whereas this species is fi-equently caught in Qreensland thus indicaring that behavior may change with 
lmality. Sphyraenea forsteri was much more ,abundant than indicated by the catch composition, this 
species tending to cut the lines. .,. . 
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Rgure 8: CFUE in weight of Emculorus figure 9: CPUE in weight of Epimphelur cyanopadus 

Figure 10: CPUE in weight of LuQunus bohr Figure 11: CPUE in weight of L.gibbus 
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Figure 1 2  BUE in weight of L.quinquelineatus 
2.. 

Figure 13: CPUE in weight of Lethrinus nebulosus 

t 
I- I 4MO-tiWO 

Figure 14: CPUE in weight of Latkinsoni Fígure 15: CPU? in weight of L.rubrioperculatus 
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VISUAL cENsUSJ2.s 

A total of 220 species distributed among 38 families were observed undmata on the lagoon 
bottom. The densities and biomasses of the major species and families are presented in table 2. On 
average f& are small species (average weight 28 g). Most of the density is made of these small species, 
the commercial species making only 3.3 % of this density. Conversely. commercial species form 66% of 
the biomass. Most of the c0mmeruaU . y important species are catchable by handline (80% of the biomass 
and 58% of the density of commercial species). It should be noted that a number of species considaed as 
coiamerually importaut in New Caledonia may have litfie or no value elsewhere (i.e. Scaridae or 
Acanthdidae have little value in AustraIia). while, some Species which are not eaten in New Caledonia 
may be important elsewhere (i.e. the Caesionidae have 110 value in Ow&, whereas they are popular for in 
the Philippines or Indonesia). 

Table 2: density, biomasses. frequency and average size f i  fish from the major families observed during 
the v h a l  Censuses. Nb spec'?: number of species in a f a d K  ,Xb stations: number of stations where a species was 
observed, NB /occurcncc average number of fish seen per observation. Average size in cm. Average weight in g. Densify in 
fish / mz. Biomass in &a. 

.Nbspecies Nbstaiions Nb/ Avenge Average Density Biomass 
ccc"e size weight 

SF+= 

SERRANIDAE 
Epidephileninae 12 41 430 0.0142 6.170 
Cephalopholis miniata 9 1-80 32 570 O.ooo5 0.143 
Epìnephelus cyanopodus 17 1 5 6  55 3350 0.0016 2.715 
Epinephelus macrubas 29 159 33 585 O.Oo60 1.747 

Anthiinae 4 39 03933 0.924 
Pseudanthìas hypselosoma 23 51 65 5 0.3877 0.921 
total s e  16 39 18 0.4019 7.091 
APOGONIDAE 
totalApogonidae 13 33 44 65  45 0.6535 0.37% 
LIJTJ" 

20 1.48 58 3030 0.0029 4.371 
Lutjanus h u a  7 19 13 45 0.0039 0.089 
totalLutjanidae 7 26 3.6 540 0.0087 4.706 
CAESIONTDAE 
total Caesionidae 5 26 193 12 25 0.7906 1158 
l 3 A E " A E  
Diagramma pictum 7 3 3  47 1525 0.0029 2.243 
totalHaemulidae 5 9 29 45 1710 0.0034 2875 
L E " D A E  
Lethrinus nebulosus 5 29 35 790 0.0063 2.472 

910 0.0118 4.905 totalLetLUinidae 9 16 15 37 
MULLIDAE 
Parupemus barberimides 8 1.7 10 23 0.0032 0.0378 
Parupeneus tnyàsciah 26 7 2  105 26 0.0293 O3829 
mdMullidae 11 38 6.1 13 35 0.0506 1.001 
CHAETODONTIDAE 
Chaetoabn auriga 11 1.6 12 57 0.0023 0.0667 

I Heniochus acumi"s  17 1.8 16 175 0.0012 0.1052 
totalchaetodontidae 12 34 15 12 48 0.0114 0.2504 

EpinepheI& merra 12 1.09 13 40 0.0021 0.042 
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Nbtipecia Nbstations Nb/ Average 
cccmmce size - 

total Acanthuridae 
BALJSIIDAJZ.; : ,. 
Pseudobalistesf, 
Suflamen chrysopterus 
totalBalistidae~ :, 
TOTALalhpeck 
TOTAL -1species 
%totalzlupecie. I 
TOTALlines&cies ,‘. 
%tOtddiSpCk 

. c s_.: I _I Ai ‘,.,, 

9 10 23 5.5 5 0.0554 0.1459 
4 46 8.8 5.1 4.5 0.1663 0.4047 
7 46 6.7 6.2 6 0.1532 0.4310 
2.5 47 8.1 5.7 5.5 0.3812 1.0004 

5 
23 

16 1.5 7.5 8 0.0058 0.0223 
23 15 9 11 om4o 0.0214 
38 2.4 10 13 ‘0.01% 0.1218 
39 2.0 180 0.0&O 1.388 

13 

10 ,, 
4 
1.5 

220 

15 1.9 38 
27 3.1 -27 

24 
1.5 
24 

13 
20 
25 
47 
47 

44 

2.8 2; 
2.7 30 
2.7 29 

1.0 38 
12 15 
15 .18 

11 

Average Density Biomass 
weight 

1660 0.0016 12898 
615 0.0135 25654 

760 0.0108 3.2600 
1080 0.0031 1.4765 
820 0.0144 4.7385 

1800 0.0006 0.5097 
95 0.007.8 0.3719 
285 O.OO!?l 1.1072 
28 2.012 56.17 
550 0.0670 37.26 

3.3 66.3 
770 0.0389 29.91 

1.9 53.2 

i .“: 7 Th6spkies richness is on average of 26 species /station. This parameter irqases with depth and 
near passes (fip 16). This spatial distribution has many analogies with the distribution of the number of 
specl& &the catch (figbre 7). The density of fish seen alsd’increases with depth (figure 17). however 
thexe is a maximum found off Hwaadrik This is due to sm$l planktivorous 
Caes~onici~ ‘&ii AI&&X This concentration is fmther offshore than the 

species, essenW.ly 
co -on qbservecl in the 

CP? ‘h~‘~h$qxs (fig& 4). The distribution of the biomass increases also with depth (fig&e 18). Passes 
increase bioniasti. y$keas.* @l a weaker effect on fbe distribution of the CPUE hi weight (figure 
5). The,d$ri@on of aye&k weight (fim,,l9) indicates that fish are largkr qffshore, &&’ an exdeption 
intlieSEpar+ffia&m 

c ,’ 
..- , , ;, ; ;-r:,*; : ” . . .._ 

. ~ -’ I’, ‘” >’ .‘ .,’ 
, ,I’. +@$rison of the commercial species seen during the vi?al 

experimi&aUi$hi&indi&es’m5ny differences. 
cxzmmes and caught @ring the 

; .$! ,;> :- ‘i ‘_, ‘/: (, ‘_’ ,.’ . :/ 
t’ ~GIIEB%. Of these. E.r?mdam a) Sekan&e:?v$ve’&kci~ of gr&pers were obsaved on the 

a;nd ;E~cyar~~p@us n$e -tie most common, + the other species, except E.merr& a small widespread 
sped&. @-e’obsezved’kcasionally. Groupers were never seen in large densities. the highest value being 
48q,,f+h /& & the as&age 142 fish /ha. The highest concentrations are mainly neai the barrier reef. 
Gioupers ‘& &rge fisc ‘this results in relatively high biornks values (6.2 g /mz on average. 11% of alI the 
bi0mq.q and 20.6% of @dline ftsh). Most of,the smaller fish are seen near the coast, whereas the large 
fishaye uq&lli @ more than 10 m of waters. Groupers are usually neutral toward divers, neither curious 
or !+ed, but thei.? ay$tic colors do not make them always easy to detect. It is however likely that the 
estimates from visual censuses are accurate for this family, especially for the two major species. 
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b) Lutjanidne: Only 7 speciesU,of snappers were seen undetwater. Aprim viremxs, the species 
with the highest comrnerciai value in this family, was observed on 20 stntions. mainly in the middle and 
south of the lagoon. A large concentration of these fish, probably spawning, was also found in the 
northern part of the lagoon This species travels large distances and is very curious towards divers. It 
would therefore be possible that its density estimate from diving is overevaluated. The other major 
species observed is L.quinque1inkdfu.s~ This f=h is found in large schools near isolated rocky formations. 
It is found gainly nearshore, as the catch&as also iklicared. The only other Lutjanidae found in some 
numbers :a$ ,&.gi@$Tz,of which a large school was found near a pass. Most of the snappers caught were 
fished @$vaters deeper. than those surveyed by visual ceusus. espt+lly&&har and Lgibbus. Lutjauidae 
are usiaIl+$iI~,@t+ted under water. Most of them are coqicuoirs (ekept~A.virescem), they often 
school.&d.ar+ot scared by divers. Therefore visualcensus estin&&.& likely to be accurate, except for 
A.&&,&,‘, ~;,‘;:2J;~,~~.y, _;’ jy ,l. . . I ‘~‘,<,I :‘I 

L, L : ,,‘r. ;” 1.:. ..,: ;:): * a:,: 
1>‘b c;>, . i;<,i!; iq ._,..‘* ’ . I:. _( 

c) Let+mrdae:Zmpe&ii were seldom seen during the dives on the lag& bottom. These hsh 
are difficult io! $&ii& &u$y bottom, especially if the warer is not very clear: However, when observed 
they w&i not particularly shy. The two major species ceusused during &a .di&s were L.nebuloh.s and 
L.oZivuc&. &“f@n& species : was usually seen in small schools of up to.20 fish. with the exception of 
one large st&oL There is no special trend in the dlsniburion of this species according to the dives. 
L.oliwceus..was always seen solitary or in groups of less than 3 fish, most of the observations being made 
in the center of the lagoon. Letbrinidae make only 8.7 % of the total biomass and 16.4% of the biomass of 
hand&~ catchable species, whereas these fish made 63 % of the cat& 

d) others: Among the other species caught by handlines and observed undawater only 
DiugrcJri&ipic+ yas ,census.ed in any,number. This species was seen:m thesame areas than where it . . 
was, caught ‘h6.i fish,is.ye+y conspicuous underwater, forming’ small schools around isolated rocky 
formations. *, 

Hgure 16: disiribution of species richness from transects Figure 17: distribution of density i?om transects 
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CORRELATlONBETWEEN FISHING AND VISUAL CENSUSES 

All the visual censuses on the lagoon bot" took place on a iìshing station It is possible to 
estimate biomasses and densities b m  visual ce~sues but not directly from experimental handline fishing. 
In orderto make density and biomass estimates of fishin areas where visual censuses could not take 
place, it is necessary to correlate biomass and density estimam ce~lsuses to the CPUF, in 
munberandweigk . 

a) comparison of sizes : The size estimates of the fish s ateranc! the measured size of 
are usudy remarl~ably dose when numbers are"dcient (table 3). mere are 
as larger in the catch than estimated &om& censuses. This is due to the 

concekation of the largeí L.bohar in deeper waters whae dives were not peaformed Diagramma pimm 
is seldom caughtunder4O cm, whereas many Small Esh (30 to 4O un) are seen,&mater. On the 
opposite, large sharks were seen undmater. but were not caught on tackle. 

b) correlations between densities and biomasses from visual cemuses with CPUE : There are 
several ways to compare these two sets of data If all fish are considered (table 4). the only signifícant 
mrrelation is on a log scale between biomass and CPUE in weight The correlations =e slightly improved 
ífone looks only at the commercial species in the visual censuses (table 5). However, with the exception 
of the Lutjanidae. the correlatioIls a t  the family level are very poor. 

VOL II 1272, ~ 
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Table 3 : Average weight of fish caught by ha” and estimated weights (g> h m  Visual m. 
N number of fish sampltd VS: visual cuws 

Species 
Nebrius ferrugineus 
Triaenodon obesus 
Dasyatis kuhLii 
Sargocentron spinifenun . 
Cephalopholis sonnerari 
Epinephelus cympo& 
Epinephelus fasciatus 
Epinephelus m a c r o s p ~ s  
EpinepheLus macubm 
Epinephelus merra 
Variola louti 
Carangoides fulvoguttarus 
Decapterus ncsselIii 
Apion virescens 
Lutjanus b o h r  
Lutjanusgibbus , 

Lutjanuskasmira I 

Lutjanus quinquelineam 
Lutjanus vinus 
Diagramma pichun 
GymMcraniuS spp. 
Lethrinus olivaceus 
Lethrinus atkinsoni 
Lethrinus nebulosus 
Lethrinus rubrioperculatus 
Bodhus perdifio 
Pseudobalistes furcus 
S@lamenfraenatrrs 
Arothron hispidus 

N -vs 
1 
1 
9 
10 
18 
53 
13 
9 
161 
25 
9 
161 
6 
92 
9 
1 
194 
9 
14 
60 
33 
5 
1 
3 17 
4 
10 
18 
9 
4 

weightvs Nfishing 
26400 
18OOO 
1565 
430 
7M) 
3350 
150 
90 
585 
40 
1290 
3900 
100 
3030 
380 
515 
45 
IO 
605 
1530 
1210 
4200 
1350 
I90 
290 
2890 
1790 
700 
1450 

I 
1 
2 
1 
2 
15 
4 
4 
151 
1 
1 
1 
1 
10 
16 

12 
142 
14 
21 ’ 

10 
5 
297 
425 
80 
1 
3 
1 
2 

120 

weight vs 
3550 
1500 
645 
500 
890 
3040 
260 
160. 
646 
80 
1150 
520 
300 
3227 
2095 
385 
105 
101 
591 
2120 
11% 
3600 
539 
915 
487 
3000 
2116 
740 
900 

 able 4: correlation coef~icient between cat& statistics and visual transat w. 43 stations m laken into 
accourir 3 stations being at mort than2 standard deviaha from the mean were not considaed klogarithm base e 
* : a < 0.05 ** : a c 0.01 

Numberof MtY Biomass Av- LuDearitg h B b m -  
weight siPaCrCs 

Speciedcatch O25 
Fdcatch 0.14 
Weightkatch 0.16 
Average wei&t 
In number fish 

’ 0.33* 
O27 on 

In weight o29 0.4P” 
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Table 5: Correlarion coeffidepc between carch statistics and visual íransect results for hnndline species. 
only stations wficre observations wkre made are taken hto accnuut (-ber b e m  bra&&). In : logarithm base e 
,* : a e 0.05 ** : a e 0.01 

S p w c a t c h  total (46) 
Serranidae(39) 
LÆrhrinidac (16) 
Lujanidae (45) 
number /cat& total (46) 
serranidac (39) 
Lethrinidae (16) 
Lujanidae (45) 
wcight/catch total (46) 
serranidae (39) 
Lethrinidae (16) 
Lujanidae (45) 

scrranidac (39) 
Lethrinidae (16) 
Lujmidae (45) 
In number total (46) 
suranidac (39) 
L e w d a e  (16) 
Lutjanidac (43 
In weight total (46) - (39) - (16) 
Lujanidac (45) 

weight (46) 

. .  

Numbcr of 

038** 

0 3 P  
053** 

species, 

0.08 , 

. .. , 

0.12 
-0.E 
-0.39 

038" 

0.15 
0.02 
-0.49 
0.35' 

Biomass Average Indensity In biomass 
weight 

0.12 
0.04 
-0.35 
058** 

0.15 
0.06 
-0.40 
0 5 P  

0.19 
-0.08 
-0.3 
0.33* 

0.39** 
0.18 
-0.26 
Odo** 

0.37* 
0.15 
0.56* 
053** 

0.21 
-0.08 
-0.42 
0.31* 

0.49** 
0.16 
-0.27 

050** 

VOLI11 274 
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Figure 22: correlation (on a log scale) of the biomass of fish seen with the weight of the fish caught; 
r i'O.70 a=‘O.O015 j 

Figures 20 to 22 show that there is a high diqkrsion in the correlations between visual censuses and 
fish&g. There are a number of reasons for tbk First, the visti& censuses and the fishing did not - 
necessarily take place’the same day. Second, the visual census and the fisbing were not always on’the 
exact same place, distances between the two surveys varying up to 500 m. Knowing the high s&at&al 
variation of the substrate (Kulbicki et ah. l994b) and therefore of the fish populations, it is not surprising 
that the conelations are low. Schooling is another important factor. Many fish school during the day and 
disperse at night. Consequently, if these fish are detected on the transects d+g the day, chances are that 
only a small proportion’will be cat@ during the mght,%Jy contrast, .some fmh disperse during the day 
and school at night If a ‘s&too& &arts to bite, then chances ,&e that large @@ers’of these fish will be 
Caught, much higher than ,wh&t vi&$ census& would predict ” * L ’ .‘, :i :,:,<, ‘. . 

In order to improve the &klityof tbe,c&eh&onbetween visual censuses and fishing, an attempt 
was made to group the stations into hones. A;&st &$ii.of,th$&ions into zone$ of a 6 mile radius (3 
x 3 fishing stations) did not in$rove si&camly”&~$&ous.~A second attempt was made by 
grouping the stations according to.the~depth,g&dienk.. ?Jrisg$uping had no influeuce on the level of 
significance (a ) of the relation&i+3 bet+f& vi++, ,, I&S&S, 9 fishing for species number or densities. 
The correlation between bioniasses and cpue m wei#rnp$?ved significantly (figures 23 a,b). 

. . 

Figure 23: correlation between biomass estimates Tom visual censuses and the cpue in weight. The 
stations are grouped into depth zones. 

a) nonmlscaler=0.68 a = 0.05 b) lag scale r= 0.86 a = 0.002 
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a) all fsh 
al) estimefrom visual censuses alone: if one considers that visual censuses give a good 

estimare of biomass for the entire lagoon, it is possible to calculate the stock S of line fish as 

S = A x b  where A = surface of the lagoon and b = biomass per unit of area 

A = 844 k m 2  and b = 29.91 t I km2 therefore S = 25 244 tonnes 

The confidence interVal at the 95% level on b is [7.3 t /km*; 56.9 t/km*] 
therefore the coníïdence interVal for S is [6 668 t; 48 023 t] 

This first esrimate does not take into account the spatial variations of b. Unfortunately, we do not 
have estimates of b for the stations beyond 25 m of depth. The only way to estimate b for those qations is 
to use the correlation between cpue in weight and biomass. 

a2) esrimatefrom the comb@ation of visual censuses and experimen{alfishing: two relationships 
were calculated between biomass estimares b and cpue in weight. The first one considers a l l  thevisual 
CeIlsus stations 

" *  , 
I I i I I I 

75 - 100 I l k "  = 50 - 75 
m 30 - 50 ' , '  

. ?  I 

i5 - 30 ' . 

3 -  0 
Ea a . - 1 5  ,.:. 

r7-J 1 -  3 

, 

1ffi'ICE Iffi'ISE Iffi70E 1662SE I W U E  Iffi-SE 1ffi'UIE 

Figure 24 spatial distribution of the biomass from estimates based on equation (1) 

(1) In (biomass) = 5.538 (i: 0.49) + 1.819 (5 0.155) In (cpue weight) r = 0.486 N = 46 

(biomass are in g /ha and cpue in weight are in kg; the numbers between brackets are the confidence 
inrervals at the 95% level for the slope and intercept estimates). From this relationship it is possible to 
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estimate the biomass (bi) for each fishing station i. Knowing me area (ai) covered by each fishing station 
it is then possible to estimate S: 

'129 
(2) s = Zi3iXbi 

i= 1 

with a confidence interval based on the Bonferoni method (Neter and Wasserman (1974), 

the estimated value is then S = 11950 tonnes. the confidence interval at 95 % of S is 
[1265t;,35 2OOtj. The spatial distribution of S is given on figure 24. 

* .I 

This is a very, wide interval. It can be reduced by using the results of figure 22 b. The equation of 
the reJ.ationship between biomass and cpue is : 

(3) log (biomass) = 0.455 (* 0.132) log (cpue wieght) + 0,857 (It 0.158) r = 0.86 N=7 
3:” ‘-, 

(biomass~hi g /m2 and cpue in kg /station ; the nu&ers between brackets are the confidence iutervals at 
the 95 % level for the slope and iutercept estimates). From this relationship it is possible to estimate bi 
aud’use’equation (2) to get a vahre for the total stock S -,_ 

Y3 F 8080 tonnes with a confidence interval at 9.5 % 
S ~variei&dy l&e from the map given on figure 24. 

[ 4 470t; 14 76Gt]: The spatial distribution of 

.‘. “,_ I. 
b) &r Species 

1 There are IWO ways of estimating the stock per species. F!ither, one considers that the visual 
czakmes &ve au accurate image of the fsh community and then one may use the conuibution of each 

: ‘. species to the b@ass to &mate the stock of each species~ Clq one considersthat tishiug gives the best 
image-of the fIshcommunity and then the contribution of each species to the catch?l used to evaluate its 
m .,. > I:‘:’ .’ ._- ,& ,)S, 

-, ,. _ i .b. ,.,, :I 
;,~etotalstock . : ” “. 

emmate &xxi for the evahrarion of the stock per species isthe one given by 
.- equation,(3);The e&mates per species are giveu in table 6. .A :. 

, : :‘- :‘1’, ,“,:j -?U ,_,. _ ‘;; : ,‘i I, : .~ ;‘: f .:. 
,, ;One notkxsthat each methodgives widely difFeremresuhs~ +here’are only three species 

(E&wuym@;~.hcuiatus and Gymmcmnius spp.) for which the results of the two methods agree. 
These tlmxkp&es:& fish which tend to.s&y motionless duriug daytime and s&h do not form large 
sch;;olsi~~ ix&dish preaeut two trends: Sot& are well iL&cted but uot.caught m-the same proI3ortions. 
it is essentially the case of co&pi&3tts&sh&+“hich feschools (Lbohar. other L.utjanidae. : 
biag&&q&wn) or whiti swim actively and a# curious towards the diyzrs,(@+scens~ (hang&e). 
Ot+ts are ++i&t + proporriom, whic+iremuch higher duu what the visuaI,census~ predict. Thqe are 
essenti~y,large l.$hinidae and L.gibbus. yq have no explanation for this low detection rate or high 
fisti$vul~@i~~ ,Dese fish, when seen underwatxz are usually in smallto average schools (5 to 200 
fish>, ihey are&t particularly shy but cau be dhCuh todisaiminate from their surroundiugs. A rnuulxr 
of~ob~atiorrson the behaviour of .these @toward Eshiug (Ku&i&i et al. 19!Xa) suggest that they stay 

’ irithe~deeperparts of&e lagoon or in the.passes duriug daytime aud that they travel some distances 
‘bet+enday.aud night. These fish.tend also to get intq “biting frenzies”, duriug which a large uumber of 
j fiih of asame ‘species are caught in a limited amouut.of time. It is therefore likely that for these large 

IS- J@ritCdae and L:gibbus, the actual stock is intermediate between the values given by visual censuses 
and by fishing. 



Table6:stock . ezximata (tonnes) for the major commaclal species (line fishing) in the atoll of Onv6a 
VS: visual census. L9.S indicate.s the lower cwkience interval and I395 the upper confdence interval at the 95% IeveL For a 
given method. if the mean value is not included in the wniidence ioterwl of the other method it is printed in bold 

vs mean VSL95 Species 
Epinephelus cyanopodus 564 312 
Epinephelus maculatus 
Other Serranidae 
Carangidae 
Aprion virescens 
Lu@anus bohar 
.Lutjanu.s gibbus 
Other Lutjanidae 
Diagramma pictwn 
Gymnocraniw spp. 
Lethnkus atkinsoni V 
Lethi& nebulosus ‘: 

422 
679 
1034 
II87 
997 
14 
759 
596 
117 
392 
548 

Lethrinm olivaceus 166 
Lethrinus rubriopercuktus 7.7 

:. , Otji+~aa “‘. ’ 417 

Sphyraenidae 13 
Bodianus perditio 125 

234 
376 
572 
657 
541 
41 
420 
330 
65 
217 
,303 
92 
4.3 
230 
7.2 
69 

VS H95 
1030 
772 
1241 
1888 
2169 
1786 
135 
1387 
1088 
214 
715 
1000 
303 
14 
761 
24 
229 

Fishing mean Fishing L95 Fishing H95 
341 189 623 
525 290 959 
80 44 146 
19 10.5 35 
229 127 420 
476 263 871 
292 161 533 
173 96 316 
246 136 450 
140 77 256 
773 427. 1413 
2896 1602 5290 
337 186 615 
279 154 510 
82 45 149 I)_ 
66 37 121 ‘. 
6 3.3 11 

DISCUSSION . 
,.. < 

The major problem.when assessing a fish stock+s to use the most adequate method. In the piesent 
case, the presence of largerock formations on me bottom prevented the rise of nets (trawling, gillnets, 
tramels). Kulbicki (1988) had snccessfirlly used longl+s to evalnate’commercr ‘al line fish stccks in,r.he 
SW lagoon of New Caledonia. ‘l+same method gave mediocre resi+s in Onvea for some unknown 
reason’(Kulbicki et ~,I%Ma)~and h@m ,be aba&iom&$‘infavor of linefishing. However, line fishing 
alone gives only a relative~ind~. of abundme and, therefore has a limited use for a stock ‘assessment The 
visual censnses by enabling a correlation between the qne and the &snal estimates of biomass greatly 
m& ~>$&+‘ei ofthe’fis&&&&e Ho&&&, va & and line fishing both have biases. 
Some s&&&e &nght’bnt .ni% se&n and others are seen bbt notcanght Kulbicki (1988) enconntered the 
@ne’pi%lem when correlating bottom longhne catches’~&hvisual censuses. There is nnfommate~y no 

’ way~toelimhiatet biases and this limiti the power Of*e method~At&&~one can take compromised 
values between%isnr&cens& a.ndfishingresnbs,bnt’t.his carries muchsnbjectivity. On the other hand, to 

: Ouf knowledge, there ‘are no better ‘method available at the moment in this type of environment (no tag - 
’ reda$nre possible;: a@ost no rxxnmercial ftshing; too many spec& for. camera’or accoustic surveys). 

J +: ” -, .: _.~‘,.‘-,:_1I’ ,, - I .’ ,‘b., “i. “. b-1 -The txxhldions between Visual ceususes aud fishing cmld have been gieatly improved if the two 
experiments hid been ded Ott on each station the same day and on the exact same location Knlbicki 
(1988). ~&nglo@i.ri64 aud visuaketi, performed both methods simntaneonaly. which resulted in a 
much better un-relatibn (r’= 0.864’N”k45 a’< 0.0001). However, some species, such as the large mobile 
JLk+r@dae g&e the sart%$robl&& in Ouv&, large catches but low derection In the case of the SW 
lagoon (Khlbicki,z$9&?)> the stock‘esdmams based on visnal censusesalone could hardly accomu for the 
w&ti &tcli ofthesdspecies hithe same area Therefore, visual censnses greatly underestimam these 
species, but it is not yet possible to know by how much 
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The equations given to calculate biomasses from cpue should not be applied without much 
caution to other regions. Weed. even if one used the very same method to fis4 there are differem in 
the behaviour of a same species from one region to another. These equations are also based on a given 
ratio between observed and fshed sp&es. This ratio is M O R  than likely to change h m  one place to 
another. However, for a very gross estimate one could use equation (3) if fishing,conditions are id .dcal  
and the propotions of Lethrinidae. Lutjanidae and Serranidae in the catch are close to those observed in 
OUV& 

Table 7: yields for line fishing on tropical reefs. AU yields are expressed & kghourhkherman 

Place , 
&vea 
New Caledonia SW lagoon 
New Caledonia SW lagoon 
Chu& (ex. Truck) 
Guam - Lagon 

Nauru 
NorfoIk 
Palau - reef 
PNG - Lagon exploited area 
PNG - Lagon VW area 
PNG - POa M m b y  
Samoa - Lagoan 
Yap 
Ausfrah NW 
Chibbem - 10-2Om 

20 - 30m 
30-40111 
40-6Om 

==Ya 
Maldives 
Seychelles 

Yild 
6.9 
10.0 
2.6 
2.3 
0.9 
1.5 
5.8 
13.6 
5.1 
1.2 
3.9 
25 
0.9 
1.7 
15.6 
1.7 
1.6 
2.6 
1.1 
4.7 ri 7 5  
2.4 
4.4 

- I  

R!zf- 
present study 
hubens (1978) 
Kulbi& et al. (1987) 
D i p 1 9  et.Dalzell, 1991 
Homer, 1980 
Molina 1982 
Dalzell. unpubl. 
Grant 1981 
Anon.. 1990a 1991b 
Wnghtkt Richards. 1985 
Wnghs et Richards, 1985 
Lock. 1986 
wass.1982 
'holì .  1987 
S&". 1981 
M&. 1983 

I I% 

.- . 

FAO. 1981 
Ande" et al.. 1991 
de Moussac. 1987 

The catch rares in Ouv6.a are highcomparedto many other places in the Indo-Pacilïc (table 7). In 
this type of comparison, one should however be cautions because experimental conditions play a very 
important role in the results. At Ouvh fishing spots were taken at random, which should decrease the 
yields compared to studies where places w r e  chosen accding to their fshing potemid On the other 
hand, inOuv&, fishing time was chosento " h e  yields (sunsetis usuaUythe bestt?shinp.theinmaf 
lagoon). The increase of yields with depth in Ow& is comparable to the tindings of Kulbicki et aL 
(1987) in the S W lagoon of New Caledonia. but Mumoe ex aL (1983) did not find such a correlaton in the 
Carribeans. The increase of fish size with depth is p d c u h l y  noticeable in Ouv& but was also noted in 
the S W  lagoon by Kulbicki et al. (1987). 

The dominance of Lethrinidae, Lutjauidae and Senanide in the carch is a common trait to a l l  the 
line fishing in shallow waters of the tropical Pacific (see reference of table 7). A comparison witB the 
nearby SW lagoon of New CaIedonia (table 8). indicates that all the major species caught in Ow& 
(L.nebulosus, L.afkinsoni. L.rubriopercda!us. E ~ ~ c u ~ u s .  E.cyampodus, D.picn~n) are also the most 
" m o n  species for line iïshing in the SW lagoon. Comasily, some common species of the S W  lagoon 
are rare or absent in the catch at OuvQ (E.aerolam, E.rfvulatus, L.adetii, L.miniatus, Bodianus perdirio). 
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Only few species show the opposite trend, being frequemly caught in &vea but not in the SW lagoon 
(L.bohorL.gibbus, L.quinquelinearus, L.olivaceus. SforsrenJ. For some of these species the d i f f e ~ m  
come from the effecdve scarcity of the fish either in the SW lagoon or in Ouv& For instance, 
E.aeroIancr, E.rivnlatm, L.adeni and L.miniam were seldom, if ar all, seen on the transect in O u v k  For 
other species (L.bohar, L.quinquelinearus, S.forsren in the SW lagoon, B.perdino in OuvCa) it could be 
differences in behaviour which explain the differences berween the IWO regions, because these fish are 
present in both lagoons. 

A comparison of average weights with the SW lagoon indicates that most common species 
(E.macu¡arus, A.virescem, L.bohar, D.pic1~2.  L.arkimoni, L.nebulosus) have a larger weight in the SW 
lagoon (table 8). Only E q a n o p o d w ,  L . v i m  and G.erranrrs have larger average size in Ow& These 
variations may be genetic (Ouv& is fairly isolared from the mainland) or ecological. For L.nebulosur; it 
w& demomted  thar other i m p o m  biological traits were also different, thus sexual maturity is reached 
at 800 g in Ouv& and 2700 g in the SW lagoon (Egremud. 1992). 

There are very few other works using visual censuses for demersal fshes (the l i m a r u e  is 
abundam for reef fishes). The only comparable data sets tha~ we know of are from the SW lagoon of New 
Caledonia (Kulbicki et al. 1 W a )  and from the Chesterfield islands (Kulbicki et al., 1990). Species 
richness is the highest in the SW lagoon (330 species), followed by OuvCa (220 species) and the 
Chesterfield islands (143 species). This trend is in part due to a larger sampling effort in the SW lag004 
but it is likely that there is a correlarion between species richness and isolation ftom the New Caledonian 
mainland. Some families are little if at a l l  represented in Ow& (?Sognatbidae. Nemipteridae. 
Synodonridae). These families are characteristic of soft bottoms with fine sediment. The number of  
spedes per transect is similar in Ouvh (26 specieshansect) and the SW lagoon (22 species /transect). 
OuvCa has the highest densities of €ish. the ambers being twice as high as in the SW lagoon (0.92 fish 
/m2) and six times as high as in the Chesterfield islands (0.30 fish / m2). Biomasses are comparable in all 
three regions (57.6 g /mz in the SW lagoon; 415 g /m2 in the Chesmtield islands), as a consequence 
average weights are the h i g h s  in the Chesterfield islands and the lowest in OuvCa 

In Ouv@ thae are less “important” spedes (fish forming more than 2% of the biomass) than in 
the SW lagoon, As already indicared by the line fishing resuits the average size of these important 
species is usually less in Guvh  than in the SW lagoon excepted for E.cympodus. A.virescens, D.pinum 
and also the large herbivorous spdes (Scaridae and Acanrhuridae). The results of the visual censma 
c0nfïk-m also the hndings of the line fishing, many important specia in the SW Noon are rare or absent 
&om OuvCa (L.genivinarus, Caesio cunìng, Choerodon graphicus, Acanrhurus mara ...> 
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Table 8: main Species caught by handhe (Loubens. 1978; Kulbicki et a l .  1987) and by bomm longline 
(Kulbicki et al., 1987) in the SW lagoon of New Caledonia 

Species 

Carcharhinus amblyrhynchos 
Carcharhinus melapkm 
Daqatis kuhlii 
Saunah undosquamis 
Cepharopholis miniom 
Cephabpholis sonner&' 
Epinephelus aerolatus 
Epinephelus fasciatus 
Epinephelus cyanopoh 
Epinephelus maculatus 
Epinephelus rivulatus 
Plectropomus leopardus 
Variola louii 
Lutjanus aderii 
Lutjanlls b o b  
Lutjanus vim 
Symphorus nematophorus 
Aprion virescens 
Lethrinus miniatu 
b r h n m  ufkinsoni 
Lerhrinus nebulosus 
Lethrinus rubriopercula2u.s 
Gymnocraniu grandorrulir 
Gymnocraniccseumucs 
Gywran ius  specks 
Nemipterus peroni 
Diagram pictwn 
Echeneb Mucraies 
B o d m  perditio 
Pseudobalistes füsm 
Abahtes stellaius 
Suffsmenfiaenatur 
Gartrophysus scekram 

Longlines Handline Handline 
(Kulbicki 1988) (Loubens, 1978) (Kdbicki et a l .  

Number Average Xumber Average Nmnber Average 
1987) 

7 
5 
2 
84 
13 
38 
72 
29 
31 
145 
85 
24 
15 
39 
15 
20 
13 
14 
24 
83 
256 
% 
39 
117 
28 
70 
66 
110 
208 
14 
19 

22 

weight 
3460 
2140 
2050 
150 
910 
loo0 
495 
270 
2780 
1070 
430 
2360 
2780 
860 
3270 
400 
7940 
6420 
1300 
810 
2350 
630 
2380 
ILSO 
1330 
220 
3 100 
950 
1910 
2740 
1840 

2860 

4 
18 
142 
129 
60 
304 
80 
19 
84 
299 
9 
126 
7 
19 
337 
60 
980 
716 
18 
365 
27 
21 
28 

220 
13 
10 
162 

weight 

925 
loo0 
425 
190 
2630 
1010 
500 
3490 
1270 
765 
2830 
270 
6850 
4090 
2ooo 
675 
1435 
430 
1910 
1130 
860 
150 
2370 

960 
2090 
1290 
500 

4 
10 
11 
12 
4 
48 
34 
2 
7 
18 

5 

22 
1 
I 
38 
30 
ll2 

41 

57 

weight 

820 
880 
510 
220 
2100 
1060 
400 
1220 
1300 
410 

340 

1110 
1450 
1140 
500 
840 
1070 

1430 

480 
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RESUME 

Les ressources démersales d'Ouvéa, le plus vaste atoll (900 km*) de Nouvelle-Calédonie, ont été étudiées à 
l'aide de deux méthodes, la pêche à la ligne et le comptage à vue en plongée. Les opérations de pêche à la 
ligne se sont déroulées sur 129 sites répartis régulièrement de façon à dessiner une grille dont les nœuds 
sont espacés d'un mille. Le comptage à vue a été effectué sur 46 des sites les moins profonds. La 
composition par espèce, la prise par unité d'effort (en nombre de poissons et en poids) et les fréquences de 
taille ont été enregistrées sur chaque site. Le comptage à vue a permis d'obtenir la composition par espèce, 
la densité, la biomasse et la répartition par taille. Une analyse des données a été réalisée pour déterminer si 
les résultats des deux méthodes concordaient : il est apparu qu'il n'existait de corrélation nette que dans le 
cas de la PUE, en poids et en biomasse. L'analyse a pu être affinée en stratifiant les données. par profondeur. 
Le stock total de poissons démersaux a pu ainsi être estimé, mais les intervalles de confiance pour chaque 
espèce sont très importants. La biomasse moyenne estimée sur la base du comptage à vue est de 56g/m2, 
dont 29g/mZ d'espèces d'importance commerciale. La PUE est de 6,9 kgheure-homme. Le stock demersal 
total est estimé à 8 O80 tonnes, avec un intervalle de confiance à 95% de 4 470 tonnes à 14 760 tonnes. Les 
principales espèces d'importance commerciale appartiennent essentiellement à trois familles, les lethrinidés 
(becs de cane), les lutjanidés (lutjans) et les serranidés (loches), les espèces les plus fréquemment capturées 
étant Lethrinus nebulosus, Lethrinus atkinsoni, Lethrinus rubrioperculatus, Lutjanus gibbus et Epinephelus 
maculatus. Ces résultats seront utilisés pour formuler des stratégies de gestion dans le cadre d u  
développement d'activités de pêche commerciales. 
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