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-I NTRODUCT I ON . 

In keeping with Solomon Islands Govenment Is (SIG) p01 icy of 
decentralisation, increasing attention has been given to 
promoting fisheries development in rural areas; Whilst this 
development has created employment and cash-income opportunities 
in the rural areas, it has also resulted in the increase of 
fishing effort on reef and lagoon resources. To divert or reduce 
the effort on these resources, a number of fishing surveys have 
been executed to assess the potential of under-utilised 
fisheries resources. One such r-esource is the deep bottom fishes 
such as snappers and a l l i e d  species. 

A number of fishing surveys on deep bottom fishes have been 
carried out over the years, beginning with an experimental 
bottom fishing by Solomon Taiyo Ltd in 1976 (Honda, 1976). A 
list of such surveys include: 

1. Experimental Bottom Fishing 1976 Solomon Taiyo Ltd 
2. Deepwater Reef Fishing 1977-79 U.K. Government 
3. Outer Reef Artisanal Fisheries 1978 SPC 

Project 
4. North Malai ta Deepwater Survey 1980 SIG 
5 .  South Malai,ta Deepwatersurvey " - 1980 SIG 
6. Deepwater Survey 1981 SIG 
7. Isabel Island Fishing Survey 1982 SIG 

I t  was known from these surveys that a substantial resource of 
deep bottom snappers and other species exist in offshore bottom 
waters inhabiting sea mounts and reef slopes. In 1985, a 
six-month survey (January to June) on deep bottom fish was 
carried out. A brief report on this survey by the author (Wata, 
1985) gives the objectives of the survey, the fishing activities 
and prel iminary resul t s .  

~ e s p i t e  the findings of the several exploratory fishing- surveys., 
the deep bottom fishery is still in the initiation phase'of 
development. A prefeasibility study in Lambi (N.W Guadalcanal) 
and Russell Islands at the end of 1986 (Wata, 1986) has led to 
the establishment of a Coastal Bottom Fishery Project under the 
assistance of the Overseas Fishery Coorporation Foundation 
(OFCF) of Japan in 1988 to assess the suitability of fishing in 
the Lambi area. 

This paper deals mainly with the data gathered in the 1985 
six-month survey. 

METHODS OF SURVEY 

The general objective of the survey was to study the feasibility 
of deep bottom fishing in Solomon Islands and , among other 
things, to identify areas with concentrations of bottom fish. 
For this survey, the Kanagawa Prefectural Federation of 
Fisheries Cooperative Associations of Japan chartered the 
"DAIKATSU MARUl1 (29m, 100GRT). 
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The vessel was equipped with a wet paper echosounder and a 
xshromascope fish finder which were used jointly in determining 
the suitable depths, bottom profiles and the fish density at the 
fishing grounds. Stehouwer (1981) provides a good description of 
the operation of the fish finfle! in a similar survey in 
Australia. 

Fishing Methods 

Two fishing methods employed during the survey were vertical 
longl ining (dropl ining) and bottom longl ining, with the former 
being the most commonly used. Seven electric reels w e r e  
installed on the starboard gunwale but up t o  eight (and some 
times nine) fishermen could fish at any one time. A n  average o f  
seven hooks per line or reel were used for droplining. 

Bottom l o n g l i n i n g w a s  carried out in only few of the fiashing 
grounds. A n  average of thirteen hooks per branch line and about 
80 branch lines, spaced at about 20m intervals, were attached t o  
the main line. T h e  sea bed has to be relatively flat a s  an 
irregular bottom may result in fouling of the gear. 

Taxonomy 

The fish species caught w e r e  identified using such sources as 
Masuda et a1 (1975), FAO (1974) and Munro (1967). In cases where 
the scientific names differ, the tendency is t o  follow the South 
Pacific Commission publications (eg. Crossland, 1980). The 
snappers are a1 l classified in the family Lutjanidae and not as 
in the separation by Brouard and Grandperrin (1985). 

Data Collection 

The data collected at the fishing grounds included the position, 
depth, gear type, fishing time and the total number and weight 
for each fish species as well as the total catch. These, data a r e  
used in the catch and effort analysis. 

For biological purposes, length (fork length) and weight data 
were recorded for most fish species t h a t c a m e  on board. This 
data is used in length frequency distributions and length-weight 
relationships for the dominant species. Attempts were also made 
to collect otoliths, and to determine sexes and gonadal 
conditions but as the fish were sent to Japan for marketing 
studies, i t  w a s  felt that as little damage as possible should be 
incurred on the fish. However, otoliths were collected for some 
of the abundant species (eg. Etelis coruscans, E.carbunculus). 

Fishing Effort and Catch Rate 

The unit of effort for dropl ining is expressed as reel-hour and 
the catch rate (catch per unit effort, cpue) as 
kilograrn/reel-hour. T o  compare the catch rates between 
droplining and bottom longlining, the unit of effort is 
expressed as hook-hour (hk hr) . 
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RESULTS AND DISCUSSION 

Catch and Catch Rates 

A total of nine fishing trips were undertaken during the survey 
period with trip lengths ranging from seven to nineteen days 
(average of 11 days/tr ip). Thirteen different fishing grounds 
(most of them being offshore seamounts) were fished but only six 
of them were visited more than once and showed good catches. 
These include Nura Island (Guadalcanal Province), South 
Russel Is (Central Province), Brougham Shoal (Western Province), 
North Malaita (Malaita Province), Three Sisters Islands (Makira 
Provincel'and Rua Dika Rock (between South Isabel and Florida 
Group). Data from areas of close proximity to each (eg. Ndai 
Island and seamounts and to tip of Malai ta as North Malaita) 
have been grouped together. 

The total catch was 49.5t for an average of 5.5tltrip. Table 1 
lists the catch and catch rates at each fishing ground for both 
fishing methods. The catch rates for droplining varied.f rom 3.0- 
kglreel hr ( N . W  Vella la Vella) to 14.6 kglreel hr (Rua Dika 
Rock) with an average of 10.2 kg/reel hr. For comparison, the 
catch rates for some of the work done by SPC Deep Sea Fisheries 
Development Project in member countries/territories are shown in 
Table 2 and Tables 3 and 4  list the summary of catch and catch 
rates in other surveys i.n Solomon Islands. The catch rate for a 
prefeasibility survey in 1986 (November-December) for the OFCF 
project are 2.72 kglreel hr and 5.4 kg/reel hr for Lambi and 
Russell Islands respectively. When the catch rates in Solomon 
Islands are compared to those in other Pacific Island countries 
that have established a deep bottom fishery, they are similar or 
better at similar stages of development (exploratory fishing). 

Using hook-hour as the unit effort to compare the two fishing 
methods, the catch rates vary from 0 . 4  to 2.0  (average 1.4) 
kglhook h r  0.002 to 0.2 (average 0.04) kg/hook hr for droplining 
and bottom longlining respectively. I t  shows that droplining is 
a better fishing method than bottom longlining. I t  was also 
observed du-ring the fishing operations that more than 90% of the 
bottom longline branch lines were discarded (except swivels and 
hooks) after hauling due to entanglements. Therefore, i t  can be 
said that i t  is an inefficient method in terms of catch rates 
and wastage of fishing gear. 

Not all areas were fished to the same degree of effort. Most of 
the droplining effort was concentrated in Southern Russells 
(searnounts, not same area as in 1986 survey), North Malaita, Rua 
Di ka, Brougham Shoal (seamount in the vicinity of Kavachi 
submarine volcano), Three Sisters Islands and Nura Island. For 
bottom longlining, significant catches were made at Nura, 
Brougham Shoal, North Malai ta and Rua Dika. 79% and 41% of the 
catches at Nura (total catch.6.4t) and Brougham Shoal (total 
catch, 8.3t) respectively were taken by bottom long1 ining. 

Fig. 1 a and b shows the catch cornposit ion by area in terms of 
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numbers and weights. The same areas with high effort show high 
catches. 

Species Coiiiposi t ion and Relative Abundance 

Six families of deep bottom fish are represented in the catch: 
Lutjanidae (snappers), Serranidae (groupers), Lethrinidae 
(emperors), Pentapodidae (breams), Carangidae (jacks, treval ly) 
and Scombr,idae (tunas). Sharks were not recorded. The fish 
species caught and identified are listed in Table 5. More than 
sixty species were recorded. A large number of the species are 
snappers (27 species) followed by the serranids (16 species). 
Erythrocles schlegel i was caught only in N. Malaita. 

The dominance of the snappers is indicated in Fig. 2 and Table 6 
(bottom of table) which show that the family accounted for 82% 
and 81% of the catch by numbers and weight respectively. I t  is 
found in the tropical Pacific that lutjanids are dominant in 
catches of deep bottom fish (Crossland, 1980). Table 6 lists the 
fish species in decreasing numerical order in terms of total 
catch. The overall catch was dominated by Pristipomoides 
flavipinnis (19.2%), P.f i lamentosus (17.7%), Aphareus ruti lans 
(11.3%). Paracaesio kusakari i (8.9%). Etel is coruscans (8.8%) - . .  - .  . - -  - . .  - - 

and E.radiosus (6.9%). These six species of snappers alone make 
up about 73% and 72% of the numbers and weights of the total 
catch respectively. Gnathodentex mossambicus is the only other 
species that was caught in large numbers. 

Table 6 also shows the total number and weight of each fish 
species by fishing area. However, the numerical order and, 
hence, the species composition varies with certain species being 
dominant in particular areas. Nevertheless, the same species 
appear in the catches as being common at most fishing grounds.. 

The family Pentapodidae is second in position to lutjanids in 
numer i cal abundance but i s dominated by G.mossambi cus. The 
carangids is composed mainly of Caranx lugubris and Seriola , 

rivoliana. Whilst the serranids are dominated by Epinephelus 
morrhua and E.chlorostigma, the capture of the giant grouper, 
E.septemfasciatus (52 fish) accounts for 62% (1.2t) of the total 
weight (1.95t) f o r  the family. The catch for the scombrids is 
represented mainly by Gymnosarda unicolor. 

Fig. 3 shows the depth range of most of the identified species. 
Table 7 lists the species distribution by numbers and Fig. 4 is 
the plot of the same data for 14 species which shows the depth 
ranges of maximum concentration. Brouard and Granperrin (1985) 
classified deep bottom fish caught in Vanuatu into shallow (less 
than 120m), intermediate (120-240m) and deep species (greater 
than 240m) but the distinction is not quite clear for the 
results of our survey. However, the same authors suggested that 
vertical distribution may vary with location and season. 
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- L e n g t h  Studies 

Fie. 5 shows t h e  length freauencv distribution for 9 
Aphareus rut i lans, ~ i e l  i S c6ruscans, E.radiosus, E.ca 
Paracaesio kusakarii, P r i s * i p o m o i d e s  filamentosus, 
P.flavipinnis, Seriola rivoliana and Gnathodentex m o s  
T h e r e  appears t o  be t w o  peaks in t h e  lenth frequency 
distribution of P.flavipinnis but i t  became obvious 1 
survey that P.multidens w a s  included in the data for 
s o  t h e  second peak may be for the latter species. 

speci 
r bunc 

sambi 

a t e  i 
t h e  s 

n t h e  
peci es 

At t h e  time o f  the survey (and even now), the deep bottom f i s h  
in t h e  areas fished w e r e  hardly exploit,ed s o  that large f i s h  
specimens w e r e  commonly seen in t h e  catches. I t  w a s  a l s o  
observed in some of the subsequent trips to the same fishing 
gr'ounds that t h e  catches dropped a n d  the size of t h e  f i s h  caught 
w e r e  smaller than previous trips. T h i s  observation supports the 
finding that deep bottom fish are vulnerable to exploitation 
(Brouard and Grandperrin, 1985). 

, 

T h e  length-weight relationship is in the form: 

where W = weight (kg), L = -1 ength .(cm), and a and b a r e  growth 
coefficients. T h e  values of a and b for 8 species a r e  listed 
below. 

Species a b 

A p h a r e u s  rut i Ians 4.11xl0i5 2.74 
Etel i S c a r b u n c u l u s  2 . 6 l ~ l O _ ~  2.92 
E.coruscans 4 . 4 0 ~ 1 0 _ ~  2.75 
E. radi osus 3 . 9 6 ~ 1 0 - ~  2.77 
Gnathodentex mossambicus 4 . 2 8 ~ 1 0 - ~  2.86 
Paracaesio kusakarii 1 . 1 4 ~ 1 0 _ ~  2.54 
P.s tonei 2 . 1 2 ~ l O - ~  2.39 
Pristipomoides filamentosus 3 . 6 1 ~ 1 0  2 . 8'1 
T h e  establishment o f  length-weight relationships is to a l l o w  the 
estimation of of fish w e i g h t s  o n  t h e  basis of fish lengths as 
the latter are relatively easier t o  measure o n  a moving boat. 

Age determination 

Due t o  the absence of facilities and expertise locally t o  read 
daily growth 'rings o n  the otoliths collected, i t  is not possible 
to determine the 'age of the fish species for which samples w e r e  
extracted. Attempts w e r e  m a d e  for the otoliths to be read by 
outside institutions but w a s  not successful.Attempt? at using 
ELEFAN t o  estimate growth parameters from length frequency data 
were a l s o  not successful. 

Using growth curves established for Vanuatu deep bottom fish 
(Brouard and Grandperrin, 1985). i t  can be extrapolated from our 
length frequency distributions that old Etelis coruscans (5-12 
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.years) and E.carbunculus (8-14 years) were common in the 
catches. 

CONCLUS IONS -- 

The general aim of the survey was to study the feasibi l i ty of 
deep bottom fishing in Solomon Islands and to identify areas of 
concentrations of deep bottom fish. The main constraint to the 
identification of fishing grounds was the reluctancy of 
Provincial Governments to let the survey vessel to carry out 
trial fishing in waters under their jurisdiction (within 3 miles 
from low water mark). Most of the grounds fished were offshore 
seamounts which are inaccessible to smal l-scale fishermen. 
However, the survey was able to collect data that showed areas 
of concentrations of deep bottom fish, the catch rates and 
species depth distribution which should be useful to fisheermen. 

Analysis of the catch data shows variable catch rates according 
to fishing grounds and from trip to trip. However, the overall 
results for each area fished showed good catch rates that 
compare well with those of other island countries (Table 2 )  and 
other surveys in Solomon Islands (Tables 3 and 4 ) .  

The species composition and relative abundance shows the 
dominance of the family Lutjanidae which make up the large bulk 
of the species, and total numbers and weights. The depth 
distribution by numbers shows the depths of most concentrations 
for most of the species. As all of the fishing was done during 
the day, no analysis could done on fluctations of C . P . U . E  and 
distribution with regards to depth and time of day or night. 

I t  is known that deep bottom fish are slow growing (eg. Brouard 
and Grandperrin, 1985) and vulnerable to exploitation. Thus, 
catch rates at this stage should not be expected to be 
sustained. Deep bottom fish on remote seamounts can be thought 
of as isolated or discrete and as such could be sequentially 
expl oi ted by fishermen by fishing the nearby ones and moving on 
when catch rates drop. While the total catch may not show 
downward trends, the total resource may be depleted 
sequentially. Therefore, it is important to collect data for 
individual seamounts or outer reef slopes along the coast line. 

o attempt has been made to estimate the production for Solomon 
slands or particular fishing grounds using either the data 
01 lected or comparison with areas of similar environmental 

characteristics as has been done for Vanuatu (Brouard and 
Grandperrin, 1985)., 
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American Sanoe 
Niuc ( 1 9 7 8 )  
N iuc  ( 1 9 7 9 )  
Tonga ( 1978 ) 
Tonga ( 1979 ) . 
Solor.on Is ( 6 1 ~ 0 5 )  
Tanne (Vanuatu )  - 
Venuatu < 19EE-196 1 
Kosrae 
New Caledonia 
Yap 
Mew B r i t a i n  (PN6)  . . 
Truk 
F a l a u  
FIJI 
K i r i b a t i  
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A m e n c a n  Sarice 4.4 
Nlue (1978) S 2.8 
Niue (1979) ,7 .0  
Tonaa ( 1978 ) 3.6 
Tongs (1979) ' 5 . 7  
Solomon Is (61:o) 5.7 
Tanne ( Vanua t u ) ' 3.1 
Vanuatu ( 19EC'-;g61 6.2 
Kosrae 9.6 
New Caledonia 7.6 
Yap 6.9 
New Britain ( P N 6 )  4.9 
v 
i ruk 4. l 
Falau 3.3 
F I J I  '9.3 
Kiribat I " . 1.2  

Meed (1978) 
Fusinalohl ( 197B 1 
Meed (19BOb) 
Mead ( 1575 
Mead (1960a) 
Efcinton 0 J a w s  < 1975' 
F u ~ s m a l o h l  (1979) 
Fusimalohi & Freston \ 1563) 
Reed & Crossland ( 197;) 
F u s 1 n e h h l  8 Grandperrin < 1579) 
Piead 8 Crcssland (19EC? 
Fusinalohi 8 Crossl8-2 (19BB) 
Taumnia 8 Crossland (i560) 
Tc~ir.eia 0 C r o ~ s l a n d  ('SS?) 
Meed ( 19B0c ) 
Te~fiela & Gentle ( 19E: i 
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EXPERIMENTAL BOTTOM FISHINS 6YQSHL.J MARU (SOLOMON TAIYO LTO), l 9 7 6  

DATE AREA(S) DEPTH NO. REELS NO. HCOK TIME 

8-16 Oct TQ?&L l W-350 
RU6 SUM 
U61 IS ' 
3 SISTERS 
S .MALAITA 

17-2 t OC t N. MALA 1 T4 1 O3-3SO 

23-31 Oct TOT-AL -10@-Z50 
N. tSAEEL 

W.  MhL6ITA 
E.  FLORIDA 

2-8 NQV TOTAL l ,0a- i50 
W.GUAO%CANAL 
S. VhNGlJNU 
SW. RUSSELLS 
S .RENOO~:A/TEiE?ARI 
S. UONALl9N6 

9-! 4 NOV TOTAL i aa-550 
GIZO 
S. S IMBO 
W.ffANhiaKGA 
W. VELLA 

15-22 Nov TOTAL 28@-350 
M9NO 
S. SHOi?TiANOS 
W .  VELLA 

23-20 Nov N.15AEEL 28@-350 
BANK l 0 7 1 2 S I 5 3 3 l E  
BhNK 2 074651 S942E 
BANK 3 081 651 S956E 

TOTAL 



SPC/Inshore Fish. Res./BP 7 3 
Page 15 

Table 5 .  Common Fish Species Caught During the Survey 

Scientific name English name Japanese name 

LUTJANI DAE 

Aphareus rutilans '~ small-tooth jobf ish oguchi-isi-chibi ki 
Aprion virescens green jobf ish 
E. carbuncul us short-tai led red hachi jo-akamut su 

snapper - 
E. coruscans long-tailed red onagada i 

snapper 
E. radiosus long-jaw red snapper 
Lutjanus bohar red bass 
L. gi bbus paddletai l seaperch l 

L. kasmi ra bl ue-1 i ned seaperch 
L.sanguineus 
Paracaesio caeruleus aoda i 
P.kusakarii Kusakarts fusi l ier shirna-aodai 
P-stonei Stonets fusilier 
P.xanthurus 
Pinjalo sp. 
Pristipomoides auricilla gold-tailed jobf ish 
P.f ilamentosus rosy jobfish hirne-edai 
P.mu1 t idens 
P.flavipinnis ye1 low jobf ish kimefu-edai 
P. si ebol di jobf ish 
Lipocheilus carnolabrum 
Tropidinius argyrogrammicus large-eyed flower 

snapper 
T.zonatus banded flower snapper shima-chibiki 

SERRAN I DAE 

Cephalophol i S aurant ius orange rock-cod 
C. igarasiensis 
C-sonnerati tomato rock-cod 
Epinephelus chlorostigma brown-spotted grouper hoseki hata 
E. hoedt i 
E.rnor rhua brown-striped grouper hata 
E.septernfasciatus giant grouper 
Saloptia powel l i 
Variola louti lunartai l rock-cod 

Lethrinus kallopterus 
L.miniatus long-nosed emperor ki tunefu-efuki 
L.rubrioperculatus 

PENTAPDDI DAE 

Gnat hodentex mossambi cus l arge-eyed bream kokenokogi r i 
Gymnocranius gri seus 
G. japoni cus 
G. robinsoni 
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CARANGI UAE 

Caranx ferdau - -  
C. ignobi l i S lowly trevally 
C. lugubri S black treval ly 
C.me1 ampygus bluefin trevally 
Elegatis bipinnulatus rainbow runner 
Seriola rivoliana deepwater amberjack hi renaga-kampachi 

S C ~ ~ R  I DAE 

Euthynnus affinis island bonito, 
mackerel tuna 

Gymnosarda unicol or dogtooth tuna iso-maguru 
Katsuwonus pelamis ski pjack kat suo 

OTHER SPEC1 E S  

Ariomma evermanni 
Erythrocles schlegel i red fish akasaba 

(protractile mouth) 
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hsbpwik n a b  
IipndlUlEs d d r m  
F .  8 n d l a  
W h a  &l1 
h a l a  1UtJ 

m ~ u d a b  
Lekim UIlpt,Ym 
h m d m  p- 
k o l a  *. 
w m i n  r d i d  
6. m m  

. L t u n u  v .  
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-. * . TABU 7 fid we Ayth Ã‡(tribrti hy irttn 

Depth<Â¥)-i^Ting 15 ;6115115125lSlfi 155 If5 175 115 H5~~152Z535215252(5?75215ÃˆB5H5Â£5S5M5fi5tt5175IÃ 

Specim - , 
tehx-0~ rvtila~ 1  S 61 2Ã 355 110 112 2 l O  U 56 27 17 16 1  1  1CZ 
win ttimccR5 2  2 1 2 5  1 1  3 3 3 a 
Ettlis rÃ§dicom 1  1 3  1 11 17 X 162 25 19 H I S l I l D  fi 3 16 19 11 E S -11 I1 M1 
ftelis i 2  7 11 9 Ã ˆ 3 8 f f 3 1 5 0 2 5 1 b S Ã  S 2 7  6 2 7 l S X f l  1 3  7U3 
Etths uriiinculus 1  1  3  2 1 1  8 1 7 1 1 2 1  3 ( 7 B 2 3  I 6  2 2 1 2 t B 1 9  1  t Bf 
Urtjiusb 1 1 . 1  1 5 1 1  S  6  3 5 Ã 
Pw&o d e u f  3 1 I 5 3 5 1 2 1 6 3 1  2 1  121 
P. luodurii 1 3 7 2 1 K Ã ˆ 0 1 1 9 1  Ã ‡ K Ã ˆ Ã ˆ  5 1 1  3 1BB 
P. Siena. l  13 1  , 5  11 10 23 19 I t  10 23 B 12 4 13 1 1  2  200 
histipwiies uiulli 3  1 I 1  6  
P. t i ~ ~ a i e a s  ~ Z S ~ ~ I ~ Z ~ Z ~ ~ Ã ˆ ~ B ~ Z S U J D X  7 5  5 1 2  7  910 
P. fluipilis 6  10 O H  213 B8 ZV,SCU29 ff 37 22 21 5 5 2  815 
P. lidxildi 2  1  1  l  2  1 11 
LipaMItts ctruilitrr 2 2 1 2 1 2  l  11 
lwjdinie wgyr~imins 1  1 1 * 1 7 5 5  l  25 
l. zonattf 1 1  5  5  3  5 5 1 9 1 6 5 1  2  60 
Leihrim kallapiena 2  2  
L :uftittm it 6 Ã  17 XI 19 11 2s 2 2  1 1  M 
L.rubriierculittt! 1 3  1 6 3 5 2  1  22 
(Mtwlentci farinae 1 6 7 1  K 1 7 2 1 t f l C l t d 5 0 Ã ‡ 1  2  7 6  1 6  9 5  
{JiiMpfoIus C M g n s t i ~  1  '18 28 5 M 11 21 1 . 1  1 1  2  Ml 
E.  I 9  6  11 Z7 2 i Ã ‡ 7 1  7 5  2  1 1  6  1  1  172 
E.  septmftsciituf . 1  1  1 1 1 4 3 2 1 3 1 5 2  11 
Uwbt @Ii I 1 1 1 1  2  11 
ttirioli~wti 1 2  3 
CÃ§rÃ 1gdlr-i~ 1 2 7 2 0 2 l B 1 7  6 1 5 1 5 1 1  1 1  Ill 
Serial8 r i w l i i  7  11 9  11 12 38 7  1 2  18 1 5 l31 
tywss-it aidu 5 1 1 2 1 2 B 2 7 2 D t 5 3 S 1 5 3 1 1  ( 2 5 1  2 B 2  
Erythrocles Khidi  9 2  2  2 3 2 2  22 
ft-im W& 1 . 2  1 1  2  1  5 1  1 1  1  a 
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(8) CATCH C O M P O S I T I O N  BY AREA 
X BY EMBERS OF FISH CAUGHT 

W. VELLA .32 , S. RUSSELLS 2B.n 

STAR HARBOUR 2.32 ' 

(M C A T C H  C O M P O S I T I O N  BY AREA 
Z BY WEIGHTS OF FISH CAUGHT 

W. VELLA .U , S. RUSSELLS 18.3X I 

STAR HARBOUR 2.32 ' 
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Tig 2. ( 5 )  BOTTOM Y R V E Y  CATCH COMPOSITION 
X BY NUMBERS OF FISH CAUGHT 

# 

LUTJANI DAE 82.12 

PENT APOD I DAE 6.42 

B O T T O M  SURVEY C A T C H  COMPOSI T I O N  
X BY WEIGHTS OF FISH CAUGHT. 



SPC/Inshore ' ~ i s h .  ~ e s .  /BP 7 3 
Page 21 

Species 
-S----- 

I I I I I I I I I I l I I I I I l I I I I I I I I I I I ! I I  

Depth range fished: 8 5 4 4  Mires 
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P i g  4. Depth Distribution 
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Epinephelum chlorosti~mo 

Â ¥ C  

Epinephelus morrhuo Seriolo rivoliono 

Gnothodentex mosÃ§ombicu 
8 - m  
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