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1. INTRODUCTION 

A programme of investigation of the marine fish resources of Thailand, 

Malaysia and Indonesia during June-August 1980 was agreeå between the 

United Nations Food and Agriculture Organization (FAO) and the Norwegian 

Agency for International Development (NORAD). In accordance with this the 

fiaheries research vessel lrD-r. Fridtjof Nansen" was commissioned to survey 

the north and west coast of Sumatra between 6 and 30 August 1980. The 

Institute of Marine Research, Bergen was responsible for the details of 

1 planning in consultation with the UNDPIFAO South China Sea Fisheries 

Development and Coordinating Programme and the Government of Indonesia. 

The acoustic/exploratory fishing survey reported here includes the following 

observations : 

Acoustic system observing depth, bottom type, and fish biomass by 
-- 

_;af-es. -p- - -----P- 

Fishing system observing catch, its amount and composition, biological 

data of fish, fishability. 

Oceanographic observations (temperature, salinity, oxygen, nutrients) . 

The analysis and processing of these data provide information on the 

quantity and distribution of the fish resources, their composition and aspects 

of their behaviour and their environment. The survey system has certain 

limitations, particularly as regards the interpretation of the acoustic 

observations. These will be discussed later. Similar work in other areas has, 

however, demonstrated that findings from these types of surveys can 

provide good if often conservative indications of the availability of fish 

resources. 

The participating scientific and technical staff is listed in Annex I. All the 

staff took part in observational work and carried out analyses and 

processing of the data to the extent possible onboard the vessel. The 

preliminary results were presented in a short cruise report. The preparation 

of the final report was done at the Institute of Marine Research, Bergen. 



2 .  METHODS 

2.1. Vessel and eauivment 

The R I V  "Dr.  Fridtjof Nansen" is a 150-feet stern tsawler with a mxin engine 

of 1500 hossepower. The vessel is equipped for acoustic surveying, bottom 

and rnådwater trawling, hydrography and plankton obsesvations. 

The bottom trawl was a 134-feet headrope shrimp tsawl adapted for demersal 

fish trawling. The footrope was equipped with 0.5 m rubber bobbins. Bridles 

of 40 m gave it  a horizontal distance between the wings of about 20 m.  The 

effective vertical opening of the net was about 6 m. A pelagic trawl of about 

120 m circumference was used. The vertical opening was normally 13 m.  The 

pelagic trawl had an inner net of mesh size 1 cm in the cod end. Pelagic 

trawl operations were usually monitosed by aid of a 50 kHz acoustic net 

sonde. In addition a 24  kHz searchlight sonar was used while fishing on 

Hydrographic observations were carried out with Nansen bottles with which 

temperature readings and samples for salinity, oxygen and nutrients 

determinations were collected at standard depths. The salinity was 

determined with an inductive salinometer and dissolved oxygen by the 

Winkler method on board, while the samples for nutrients determinations were 

deep-frozen and analyzed by means of an autoanalyzer at the Institute in 

B er  gen. 

Two echo sounders, 120 kHz and 38 kHz connected to echo integrators were 

run continuously. Settings and performance of the two acoustic systems 

were : 



Basic range 0-100 m 

Transmitter 

Transducer (ceramic) 

SE + VR 

Bandwidth and pulse length 

TVG and gain 

Recorder gain 

Integrator treshold 

Integrator gain 

Depth intervals 

a l l  

10' (circular) 

102 dl3 

3 kHz, 0.6 m.sec. 

20 logR+ZaR -0dB 

3 

8(0.2 volt peak) 

20 dB (x10) 

According to 

recordings 

Ext. transmitter 

8Ox8O 

8 (0.3 volt peak) 

According to 

recordings 

With these settings echoes from plankton and small fishes (less than about 

5 cm) were integrated by the $20 kHz system only when they occurred in 

--%g&vofwe-de~sit-ie+-wh$le -%gge~ofis h-w e?v-aZwa-~-p~~pe ~ ~ y r n t  eg~&ed- 

The settings chosen for the 38 kHz system made it more sensitive to smaller 

organisms, while signals from bigger fish sometimes ran into saturation in 

the receiver. Therefore integrator values from the 120 kHz system were used 

for abundance estimation of fish, while the 38 kHz values were used as an 

aid during the daily scrutinizing of the echo recordings. 

2 .2  Sampling and processing of data 

For each trawl catch the weight, number and average total length of each 

species (or family) were estimated. Species determinations were mostly based 

on FISCHER and WHITEHEAD (1974) and partly SMITH (1972) .  All fish 

belonging to the families Carangidae , Clupeidae , Engraulidae , Gerreidae , 
Leiognathidae and Scombridae were classified as pelagic fish whether they 

occurred in the pelagic trawl or the demersal trawl. 

The echo recordinggs --e------------- and their interpretations -----e--- 

Assessment of the abundance of fish resources based on acoustic 

observations combined with experimental fishing is a method which especially 

lends itself to fish found in schools or other aggregations in mid-water. This 

is a type of behaviour which characterizes some of the fish species found in 



Indonesian waters. But there are als0 notable exceptions , e g surface 

schooling tunas and tuna-like species and strictly bottom dwelfing fish as 

rays and flounders. Any fish found very close to the bottom (4-1 m )  or in 

the very surface layer will escape echo sounder detection. For navigational 

reasons the work with the R I V  "Dr .  Fridtjof Nansenf1 is limited to waters 

deeper than about 15 m. The exfreme inshore waters could thus not be 

covered. 

Because of differences in behavious and size, different species or groups of 

species may give rise to different types of echo recordings. Small-sized 

pelagic fish are for instance often found in well-defined schools. These 

recordings can be distinguished from those of the looser aggregation in 

which semi-dernersal larges fish are often found. Such classification of the 

echo recordings is of considerable assistance in interpreting the acoustic 

observations, but a positive identification by fishing operations is still 

indispensable and als0 provides the only means of sarnpling fish in this type 

~f-@-e&~sd-ska~vey~.---- - 

Based on previous experience and on identification by fishing, the fish 
l 
I recordings in the Sumatra waters were classified as follows : 
I 

(i) Recordings of true larger schools or layer mostly in upper waters, 

Fig. 1. These will most often derive from pelagic schooling fish 

usually of smaller size, e. g. clupeoids, scads. This type was 

common in the coastal areas. 

(ii) Fish recordings close to bottsm. These are ascribed to dernersal os 

semi-demersal fish such as croakers , grunts , breams , snappers, 

sharks etc. This type of recording was also common, and examples 

are shown in Fig. 2 .  

(Gi) frSmoky" recordings of plankton and juvenile fish mostlg distributed 

in scattered layers in upper water. 

One should note, however, that the terms flpelagic" and frdemersal" only 

indicate a general tendency of behaviour. Pelagic fish are often caught in 

quantities in bottom trawls and pelagic trawls can be used to catch demersal 

fish when distributed in mid-water. An example of mixed recordings is shown 

in Fig. 3 .  



D ~ Y  Night 

Fig. 1. Recorangs of typical "pelagicfl fish. 

D ay Night 

Fig. 2 .  Recordings of demessal fish . 
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D ay Night 

Fig. 3 .  Mixed recordings of pelagic and demersal fish. 



Acoustie abundance estimation ---- ------- --------- 

Average integrator deflection per nautical mile was calculated each five 

nautical mile steamed. 

Average values (M)  for pure pelagic fish and fish close to the bottom were 

calculated within subareas, and average densities ( G )  were estimated by the 
2 formulae D-0.25 c M (tohneslnm ) . c is the average fish length (cm) in the 

trawl catches within the subarea. The conversion factor 0.25 c (tonneslnm 2 

per mm integrator deflection) were estimated from an intercalibration between 

the acourstic systems onboard R I V  "Dr.  Fridtjof Nansenf1 and R I V  "Johan 

Hjortf1 in March 1979. This gave a conversion factor of 10 tonneslnm2 with 

reference to a cod type fish of 40 cm length. This becomes 0.25 c 
2 tonneslnm when the acoustic scattering cross section per unit weight is 

assumed to decrease linearily with fish length. This value corresponds to an 

ave rage t arge t strengt hf~l-O~~L-21-dBperkgfi%r(at12 8-kHzZ) . 

The fraction of pelagic fish included in the category llfish close to bottom" 

was estimated simply as the average weight percent of pelagic fish in the 

bottom trawl catches . 

Abundance estimation of demersal fish by the swept area method 

Fish density (D)  is estimated from catch per unit effort (d)  by using the 

formulae 

where a is the area swept by the trawl per unit effort and c is the 

catchability coefficient (the proportion of the fish within the swept area 

caught by the trawl). 

Various authors working in the tropics have used various definitions of a 

and different values for c as the following table shows: 



Authors 6 a Area 

ISARANKURA (1971) 0.5 a = distance between danlenos West coast Thai- 
x towing speed land & Malaysia 

SHINDO (1973) 0.5 a = (head rope lengthll.5) South China Sea 
x towing speed & Gulf of Thaå- 

land 

SETRE & SILVA (1979) 

BLINDHEIM, DE BRUIN 
& SÆTERSDAL (1979) 

STROMME, NAKKEN, 
%M-rJ-A-WPJ G - d  --- 
SÆTERSDAL (1981) 

SAVILLE (1977) 

0.5 a = distance between wings 
x towing speed 

Mozambique 

Sri Lanka 

Western Indian 
Ocean South 
of Equator 

Burma 

ANON (1979~) refers a workshop discussing fish resources estimation in the 

tropics. It was suggested to use a catchability coefficient (c)  for demersal 

fish, equal to 1 while awaiting the results from further investigations. The 

total effect of herding by the bridles and escaping through the wings is 

then assumed to be zero. 

c=l is used in the calculation of the demersal fish density from the bottom 

trawl catch rates, although SÆTRE (1981) discusses experiences from other 

surveys with the same gear indicating that the catchability coefficient may be 

closer to 0 .5 .  The abundance estimates in this report are therefore most 

likely to be minimum estimates. 

In this report the area swept by the trawl is defined as the distance 

between the wings multiplied by the towed distance. The catch rate unit is 

k g  per hour, and the area swept by the trawl in one hour (STROMME et al. 
2 

1981) is .estimated to be 0.03 n.  mile . 



All other families than Carangidae , Clupeidae , Engraulidae , Gerreidae , 
Leiognathidae and Scombridae are included in "demersal fishI1. 

3 .  RESULTS 

The continental shelf off north-western Sumatra extend from a few nautåcal 

miles to about 40 nautical miles offshore. The investigations were mostly 

limited to the narrow continental shelf, which means the areas of 10-300 m 

bottom depth. 

In most of the area the edge of the skelf is marked with grounds of shallow 

water and the slope is very steep. In sorne places there are coral reef peaks 

extending almost to the surface. This was a hindrance to safe navigation 

throughout the area to be surveyed. Particularly south of Kutanibong a lot 

- e G ~ e e f s - n i ; n d ~ i  @s%=fy-dl~i-cdt.-Tkrer-efme-the-caverage-~f-the- 

area had to be somewhat uneven. 

Fig. 4 shows the survey route and the location of fishing stations and 

hydrographic stations worked. The shelf area off West Sumatra was surveyed 

from 6 ' ~  to 1's. The northern part of the west coast was given a thorough 

study on the return voyage. The shelf area of the north-east coast 

included in the survey extended only a few nautical miles off-shore, and 

consequently the main fishing effort was used on the west coast. 

Five hydrographic sections were worked and fishing gears were operated at 

79 stations, mainly with bottom trawls. 

The total surveyed shelf area has been estimated to about 25 000 square 

nautical miles. 



Fig. 4.  Survey route and stations. North and west coast of Sumatra, 
6 - 30 August 1980. 



Fig. 5.  Observations of the character of the bottom. 
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3 . 2  Bottom conditioris 

The type of bottom observed by echo sounder along the cruise tracks was 

classified according to its assumed suitability for bottom trawling as follows: 

1. Even flat bottom suitable for all kinds of bottom trawl. 

2 .  More uneven bottom where the use of bobbins would be preferable. 

3 .  Rsugh bottom, unsuitable for trawling. 

The bottom conditions were not observed in areas of more than 500 m bottom 
I 
I depth. 

Figure 5 shows the total observations regarding bottom conditions. The 

widest area of even bottom was found between Calang and Kutanibong. In 

the other areas just small spots with flat bottom was found. Rocks, corals 

and steep slopes were frequent. 

3 . 3  Environmental conditions 

Five hydrographic sections were worked during the cruise. The temperature 

was recorded and salinity and oxygen from water samples down to 500 meters 

were measured onboard. Samples for nutrients analyses were collected from 

the same standard depths and stored deep-frozen for analysis in Bergen. 

Hy --- drograp -- -- hy 

Figs 6-10 show profiles of hydrographic sections. 

The temperature profiles show a pronounced thermocline between 100 and 125 

m with an almost homogeneous upper layer. At some stations off the west 
o coast, temperatures below 1 0  C were measured deeper than 400 meters. 

The salinity profiles show the same tendency as the temperature, although a 

sharp boundary layer is not so pronounced. The profiles from the 

hydrographic section extending north on the west side of Breueh Island 

show some distinct differences at the two sides of the underwater ridge 



(Fig. 8 ) .  On the northern side the 35 per mille isohallne å s  found at about 

250 m while 35 per mille salinity is found belsw 150 m at the southern 

stations. The discontinuity found in the profiles may reflect the strong 

currents in this area. Strong currents were as well observed visually at the 

surface. 

The oxygen profiles show a distinct difference between the different 

sections. While the oxygen content decreases to under l m1 O2 per litre 

below the thermocline north and north-east of Sumatra, the deep waters 

(down to 500 meters) off the west eoast contain more than 1 ml oxygen per 

litre. 

Samples for nutrients were collected on 20 ml "used" polyethylen tubes and 

immediately deep-frozen, and further transported in deep-frozen condition 

for anaiy si s a r t  W I n s t i e - ~ o F ~ ~ - b e a ~ ' ( f ~ B ~ r g e m - S a ~ e s - f o ~ -  

calibrations were prepared simultaneously onboard in order to give the 

calibration samples the same treatment as the collected nutrient s samples . 

The samples were analyzed for nitrate, phosphate and silicate by means of 

an autoanalyzer. The distribution of phosphate, nitrate and silicate for the 

five sections are plotted in Figs 11-15. 

In comparison with the salinity and temperature distribution, the nutrient 

profiles give a more complicated picture, as the nutrients are influenced both 

by the hydrographic conditions and the biological processes taking place in 

the particular water masses. The nutrient distributions follow, however, the 

main pictures of the hydrographic situation. Above the thermocline the water 

masses are almost depleted of phosphate, nitrate and silicate. Below the 

thermocline there is a general increase in nutrients towards the maximum 

observation depth of 500 m with phosphate values from 1.5  - 2 PM, nitrate 

values from 15 - c23 $A and silicate con; 1 6  - 23 PM. 



Fig. 6 .  Temperature , salinity and dissolved oxygen at hydrographic 
section Selat - Siberut, 20 August 1980. 

STATIONS 
21L 213 212 211 210 209 208 

Fig. 7 .  Temperature, salinity and dissolved oxygen at hydrographic 
section Kutanibong - Kokos, 14-15 August 1980. 



Fig. 8. Tempesatuse , sdinåty and dissolved 
oxygen at hydrographic sectisn 
Breueh Island - North, 
13 August 1980. 

STATIONS 
220 221 2 22 

Fig. 9.  Temperature , salinity and dissolved oxygen 
at hydrographic section Sigii - Northeast, 
27 August 1980. 



-- - 

Fig. 10 .  Temperature , salinity and dissolved oxygen at hydrographic 

section Lhokseumawe - North, 27-28 August 1980. 

STATIONS 

Fig. 11. Phosphate, nitrate and silicate at hydrographic section 

Selat - Siberut, 20 August 1980. 



Fig. 1 2 .  Phosphate, nitrate and silicate at hydrographic section 

Kutaniborg - Kokos, 14-15 August 1980. 

STATIONS 

Fig. 13. Phosphate , nitrate and silicate at hydrographic 

section Breueh Island - North, 13 August 1980. 



STATIONS I 

Fig. 1 4 .  Phosphate, nitrate and silicate at hydrographic 

section Sigli - Northeast, 27 August 1980. 

STATIONS 

Fig. 15. Phosphate, nitrate and silicate at hydrographic section 

Lhokseumawe - North, 27-28 August 1980. 





The profiles show a clear difference between the north and west part of 

Sumatsa in that the verticd distribution indicate a more stabilized system on 

the north coast (Figs 14 - 15). The three transects from the west coast (Figs 

11 - 13) show a vertical distribution which indicate fairly much movements in 

the deeper layers. 

Both in the deep basins inside the islands Simeulue and Siberut and close to 

the western shelf higher nutrient values are found than in the more open 

ocean stations. This is most clearly demonstrated in Fig. 11, showing the 

profiles from the section north of Siberut, and in Fig. 1 2 ,  showing the 

nutrient profiles in the section Kutanibong - Kokos. 

Fish distribution and catch composition 

A s  described under section 2  - 2  the integrated echo intensities were allocated 

on three main categories according to the appearance of the echo recordings 

fish, fish close to bottom and planktonljuvenile fish. 

"Pelagic" fish tended to stay close to bottom during daytime, while i t  

scattered and raised slightly from the bottom during night. The separation 

of demersal and pelagic fish is accordingly likely to be doubtful. The 

distribution of integrator readings for demersal and pelagic fish are 

therefore combined in Fig. 1 6 .  

Fish recordings were limited to the areas of less than 200 m depths. Outside 

these areas only small quantities of mesopelagic fish were observed (mainly 

in the north). Both the recordings and the trawl catches increased from the 

edge of the shelf to the shore. Really high densities of fish were not 

observed in any area. 

The recordings were seldom sufficiently above bottom to be identified by 

pelagic trawling. Therefore most of the recordings had to be identified by 

aid of bottom trawl. Longline was used in areas where the bottom was too 

rough for trawling. The longline was, however, easily damaged and the 

catches were small. 

54 hauls were taken with bottom trawl and 22 with pelagic trawl. 



The catches of the dominating species are listed for each Wshing operatåon in 

Annex %I ,  and all recorded fish species are listed in Annex IV. Length 

frequency distributions fos some important species are given in Annex 111. 

Table 1 shows the average catch rate of each farnily in the bottom trawl 

hauls. Table 2 shows the average catch rate of typical deepwater fishes in 

four bottom trawl hauls. 

Maxirnum catch rate was 3 050 kg/hour (Stn No 665, south of Sibolga), 

containing 30 % Leiognathidae which were dominant in most of the trawl hauls 

near the shore. Trichiurus haumela and various Carangidae (especially 

Carangoides malabaricus) occurred in most of the hauls taken in shallow 

waters . Other frequently occurring families were Nemipteridae , Mullidae and 

Synodontidae. Lutjanidae and Serranidae were mostly restricted to the areas 
6 

along the edge of the shelf. Commercial fish constituted about 213 of the 

bottom trawl catches at less than 100 m depth. Bottom trawl catches at 

r i p q e r w  at em-( a h u t  -2 010~35500m)~ga~e~some~s hrim p s , My ctop hådae , T riglidae 
P- 

and Chlorophthalmus agassizi, and about 10% were commercial fish. 

Table 3 shows the average catch rate of each family in the pelagic trawl 

hauls . 

Sorne of the pelagic trawl hauls gave very small catches because the large 

pelagic fish avoided the trawl. The successful hauls in shallow waters were 

dominated by Clupeidae and Engraulidae. An exception was Stn No 657 which 

gave about 2 tonnes of Diodon sp. Off the shelf, Myctophidae dominated in 

the catches. 



Table 1. Average catch rate (kglhr)  within depth zones. Sumatra, 
August 1980. 

Average catch rate (kglhr)  
Family 

Depth: 10-25 26-50 51-75 76-100 230-350 

Acanthuridae 0.4 0 .3  - - 
\ 

Acropomatidae - + - 
Ant ennariidae O .  1 - - - 
Apogonidae i- + 9 9 0.6  
Ariidae 0.4 1.1 1.1 - - 

B alistidae - 3 . 1  2 . 1  1 . 3  0.4 

Bothidae -i= i- i- i- + 
Bregmacerotidae - i- 

l Carangidae 6 . 6  18 .5  10 .9  1.1 - 
Chaetodontidae 0 . 1  - - 
C hirocentridae 0.2  0 . 1  4- - - 
Clupeidae 4.7  3 .8  0 .8  - 
C ynoglossidae 0.2  - + - - 

Dastylopteridae - + 0.7 0 .3  - 
Diodontidae 0.2 0.2 0.2 - 
Echeneidae - + - + - 

Emmelichthyidae 
Engraulidae 
E phip pidae 
Exocoetidae 
Fistulariidae 
Formionidae 
Gerreidae 
Harpodontidae 
Holocent ridae 
Labridae 
Lactariidae 
Leiognathidae 
Let hrinidae 
Lobotidae 
Lutjanidae 
Menidae 
Mullidae 
Myctophidae 
Nemipteridae 
O gcocephalidae 
O p hidiidae 
Ostraciontidae 
Paralepididae 
Pentapodidae 
Pempheridae 
Platycephalidse 
Pleuronectidae 
Polynemidae 
Pomacentridae 
Pomadasyidae 
Priacanthidae 
Psettodidae 



(Table 1 - continued) 

Family Bepth: 10-25 26-50 51-75 76-100 230-350 

Scaridae 
S ciaenidae 
Scombridae 
S corpaenidae 
Serranidae 
Slganidae 
Sphyraenidae 
S tromateidae 
Synodontidae 
T et raodontidae 
T heraponidae 
T riacant hidae 
Tsichiuridae 
Uranoscopidae 

Selachimorp ha 
Batoidimorpha 

Cep halopoda 
Crustacea 

- U n i d e n t i f i e d  

DEMERSAL FISH 
PELAGIC FISH 
DEEPWATER FISH (see 

Table 2 )  

TOTAL 

Number of hauls 

Average weight (%) of 
commercial fish 

+) Less than 0 . 1  kglhr.  *)  Mainly oysters. 



Table 2 .  Table 3. 

Average catch rate (kglhr)  of Average catch rate (kglhr)  in pelagic 
typical deepwater fishes in trawl hauls. Sumatra, August 1980. 
four bottom trawl hauls at 
230-350 m depth. Sumatra, Average cateh 
August 1980. rate (kglhr)  

Family Average catch Family 
rate (kg/hr)  

Bottom depth: 
<100m >100m 

Callionymidae O. 1 Anguilliformes + + 
Caproidae + Apogonidae + i- 

Centrolophidae 0 . 1  Astronesthidae + 
l , C hampsodontidae + Balistidae + 

l Chaunacidae 0.8 Bregmacerotidae + - 
C hlorophthalmidae 11.3 Carangidae 2.8 0 . 1  
Diretmidae 2.5 Champ sodontidae - + 
Gadidae 0.4  C lupeidae 29.7 0 . 1  
Gempylidae 3.0 Diodon tidae 265.8 - 
Gonostomatidae 0 . 1  Echeneidae 0.1. - 
Lophiidae O .2 Elopidae 0.9 - 

l Macrouridae 2 . 4  Emmelichthyidae + + 
1 
I Macrurocyttidae O .8 Engraulidae 1 . 9  + 

--rnfdaE- - C-p Emeseti&ae- - + - 

Neoscopelidae 0 . 1  Gempylidae - + 
Nomeidae 4.3 Gonostomatidae - 0.2  
Percophididae 0.4 Harpodontidae - + 
Polymixidae 0.3 Lactariidae 0 . 1  - 
Sternoptychidae 0 .4  Leiognathidae 2 .4  - 
Stomiatidae + Lutjanidae -I- - 
Triacanthodidae O . 7  Menidae 0.6 + 
T riglidae 2 . 1  Mullidae - + 
Zeidae + Myctophidae 8.1 34.0 

TOTAL 30. O 
Nomeidae - 0 .1  
Paralepididae + 0 . 1  

Other organisms 113.3 Priacanthidae 0 .1  - 
(see Table 1) Scombridae 1.7  + 

Sphyraenidae 1.5 + 
S tomiatidae - 0.2 
Stromateidae 0 . 1  - 
Synodontidae -t- - 

+) Less than 0 .l kglhr.  T richiuridae 1.3 0 .2  
Unidentifiedl juv. fish 0 . 2  + 

Crustacea 8.9 0.3 
C ephalopoda 0 . 1  0 .5  
Jellyfish/ salps 16.0  0.7 

TOTAL 342.4 36.5 

Number of hauls 15 7 

Average weight (%) 
commercial fish 73" 1 

*) Clean catches of juvenile fish 
excluded. 



T a b l e  4.  A b u n d a n c e  of demersa l  f i s h  es t imated  from bottorn t r a w l  

catch rates. S u m a t r a ,  A u g u s t  1980. 

Cateka rate 
( k g l h s )  T o t a l  

No. o f  A r e a  B e n s i t y  abundance 
2 2 hatals (nem ) Mean S,De%r. (t1aa.m ) (1000 t o n n e s )  

Coas ta l  area ($0-25m) 8 7350 62 86 2 .1  15 

O f f s h o r e  area (26-50m) 18 9800 % l 2  197 3.7 37 

11 'l (51-75m) 1 3  4900 66 64 2.2 f l  

11 " (76-100111) 9 2450 24 26 0. 9 2 

TOTAL 48 24500 2.6 65 

Table 5. Fish abundance estimated from mean integrator values and fish lengths within sub-areas 

Sumatra, August 1980. 

Mean infegrator Mean fish 
Average fish density Total abundance 

value (mm1n.m) length (cm) 
2 

(tonnes/n.mile (1000 tonnes) 
Weight B 
pelagicn "Pelagic" 

Close Close fish in Close fish 
Sub- pure to Pure to bottom Pure to close to 
area (n.  m') Pelagic bottom pelagic bottom trawl pelagic bottom bottom Pelagic Demessal 

I 6700 2.8 1.5 1 O 17 19 7 .  Q 6.4 1.2 5 5 3 5 

I1 3800 1.7 1.8 18 35 4.3 8.1 2.8 2 '7 2 O 

I11 6100 2.7 1.5 13 17 22 8.8 6.4 1.4 62 31 

IV 8200 2.3 2.2 16 16 4 7 9.2 8.8 4.1 109 39 

Total 24800 

*) Area within the seaward limit of 'commercial fish recordings. See Fig. 17. 





3.5 Fish abundance 

The average catch rates of demersal fish shown in Table 3. were used to 

estimate abundance of demersal fish by the swept area method. The results 

are shown in Table 4 .  The total standing stock of demersal fish was 

estimated to be 65 000 tonnes only. About 80% of the demersal fisk was found 

within the 50 m depth contour. 

Fish abundance estimated from the echo integrator values as described under 

section 2 . 2  are shown in Table 5.  The surveyed area was divided into four 

sub-areas (Fig. 1 7 ) ,  and the average fish densities wese estimated for each 

sub-area . 

The acoustic estimate of 124 000 tonnes of demersal fish is considerably 

higher than the abundance calculated by the swept area method. There i s ,  

however, reason to believe that the trawl catches underestimate the 
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bottom conditions where trawl fishing was not possible. Furthermore, the 

applied catchability coefficient (c=l ) gives estimates which are likely to be 

to0 low. 

The total stock of pelagic fish was estimated at about 250 000 tonnes. The 

highest abundance was recorded in sub-area IV (Fig. 1 7 ) .  

4 .  DISCUSSION AND CONCLUSIONS 

The north-western part of Sumatra was surveyed during three weeks of 

August. The survey period was thus falling within the southwest monsoon 

period, but the weather conditions were good throughout the survey. 

The observations made during this short period may not be representative 

for the rest of the year. Therefore one should be cautious in drawing 

precise conclusions about fish produtivity and sustainable yields based on 

the abundance estimates obtained from the survey. 

Acoustic observations together with information on catch rates and species 

and size composition in the catches from 79 fishing stations form the basis 

for an assessment of the fish biomass. 



The acoustic recordings of fish were classified in two main categories: pure 

pelagic fish and fish clsse to bottom. The latter category was further 

separated in pelagic and demersal fish on the basis of bottom trawl catches. 

All fish belonging to the families Carangidae , Clupeidae , Engraulidae , 
Gesreidae, Leiognathidae and Scombridae were defined as t'pelagictt . 

For navigational reasons inshore areas of depth less than about 10  m could 

not be covered in this survey. These uncovered parts of the shelf comprised 

less than 10% of the shelf. The biomass have been raised by simple area 

ratios to compensate for the uncovered shelf parts. This adjustment is based 

on the assumption that the mean fish densities in the inshore shallow areas 

are the same as on the outer shelf. The fish density tended to increase 

towards the coast. Therefore the inshore areas may be the richest. The 

correction factor will then be too small and underestimate the total fish 

biomass. 

The acoustic system doessnot coveilthedeptPthlm-from-tnesttrfzc~-d~wf-rto- 

about 10  m, nor does i t  separate echoes from fish very close to the sea 

bottorn (within about 2-1 m ) .  The conversion factor used for calculating fish 

abundance in tonnes from echo intensity ( m m  deflection) represents 

"cod-type" fish (page 6 ) ,  and may not be representative for the dominant 

fish species in these waters. Too little is known about the acoustic 

properties and behaviour of the fishes in the area for the evaluation of the 

total effect of these factors. In addition, the survey coverage was rather 

uneven and partly hindered by reefs. The abundance estimates given below 

therefore have to be used with some reservation. 

The assessments of total biomass of standing stock were (thousand tonnes): 

Acoustic tfSwept areatt 

Pelagic fish 250 

Demersal fish 120 

Total 370 - 

The biomass estimated by the swept area method is likely to be much too 

low, because many of the areas of recordings could not be sampled due to 

rough bottom, and because of uncertainties about the true value of the 

catchability coefficient . 



Conservative estimates (ANON 1979a) of the biomass of the Indonesian fish 

resources in the Indian Ocean are in the order of 150 000 tonnes of pelagic 

fish and 100 000 tonnes of demersal fish. The central part of western 

Sumatra yields 213 of all Indian Ocean catch (ANON 1979a). If the rate of 

exploitation is the same in the various areas, the corresponding estimates of 

ressurces in the surveyed area would be about 100 000 tonnes of pelagic fish 

and 70 Q00 tonnes of demersal fish. Table 6 shows these estimates compared 

to the estimates obtained in subareas 11, I11 and IV of this survey and 

landings in the same area (the provinces West Sumatra, North Sumatra and 

Aceh west coast). The survey estimates in subarea I is compared to the 

landings at the north coast of the Aceh province. 

Table 6 .  Biomass estimates and fish landings at the west coast (the Aceh, 
North Sumatra and West Sumatra provinces) and at the north coast 
(the Aceh province), in thousand tonnes. 

Biomass Biornass Potential Eandings 
estimates estimates yield 1976-71 

(Dr. F. N .  1980) (ANON 1979a) (ANON 1979a) (ANON 1979b) 

West coast: 

Pelagic 200 100" >45* 4 1 

Demersal 9 O 70* 12" 13 

TOTAL 290 170 57 5 4 
- 

North coast: 

Pelagic 5 5 - 1 2  

Demersal 35 - - 5 

TOTAL 90 - 17 

- - 

*) 213 of estimates given by ANON (1979a) for the Indonesian part of 

the Indian Ocean. 

The survey estimate for pelagic fish is considerably higher than the one 

given by ANON (1979a). Although the uncertainty of the estimates are high, 

this indicates possibilities for increased catches of pelagic fish. One should 

note that the estimates from this survey does not include tuna-like fishes. 

Schools of tuna-like fishes were occasionally observed at the surface. 



About 213 of the bottom trawl catches was classified as commercial fish by 

the Indonesian scientists. The bottom trawl catch rates were low in areas 

with suitable trawl bottom. These may , however , be possibilities for 

increased yields by shifting to fishing gears which are operative on rough 

bottom. 

The average fish densities obaerved on the shelf (inside the 200 m contour) 

were from 1 2  to 18 tonnesln. mile2 (Table 5) in all the sub-areas. This is 

quite comparable to density estimates obtained with "Dr.  Fridtjof Nansenf1 in 

neighbouring areas during 1979 and 1980, but considerably lower than the 

estimates obtained at Sri Lanka during 1979-1980 and at Pakistan during 

Jan-May 1977. These are cornpased in Table 7 .  

Table 7.  Average fish densities within various areas of the shelf (at 10 to 
200 m depth) along the Indian Ocean and South China Sea, estimated 
during cruises with R I  V "Dr.  Fridtjof Nansen" (tonnesl square 
nautical mile) . 

Average fish 
density 

Area Time (tonnesln. mile ) References 

Peninsular Malaysia 
East 
West 

Sumatra 
North and West 

T hailand 
West 

Burma 

Bangladesh 

Sri Lanka 

Pakistan 

June 1980 
Jun-Jul 1980 

Aug 1980 

Jul 1980 

Sep-Nov 1979 
Mar-Apr 1980 

Nov-Dec 1979 
May 1980 

Aug-Sep 1978 

Apr-Jun 1979 
Jan-Feb 1980 

Jan-Feb 1977 
Feb-Mar 1977 
Mar-Apr 1977 
Apr-May 1977 
May-Jun 1977 

AGLEN & al. 1981 
AGLEN & al. 1981 

AGLEN & al. (in press) 

STRØMME & al. 1981 
STRØMME & al. 1981 

SÆTRE 1981 
SÆTRE 1981 

SÆTERSDAL & DE BRUIN 
1979 

BLINDHEIM & al. 1979 
BLINDHEIM & FØYN 1980 

The variation of the estimates from the repeated surveys in Burma, 

Bangladesh, Sri Lanka and Pakistan illustrates some of the seasonal 

variations which are likely to occur in these areas. Therefore it  should be 



stressed that the present survey was completed in a very short time period 

and that pelagic species in partieular may show considerable seasonal 

fluetuations. To fully assess the potential yield, additional investigations 

during other parts of the year are required. 
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BEICORD OF FISHING OPERATIQNS 
R/V "Dr, Fridtaof Nansen", Sumatra North & W e s t  Csaat Cruise b980 

BT: Bottam trawl, PT: Pelagis trawb, EL: Langbine 

TIME STN GEAR BEPTH ( M )  POSITION CATCH (KG) WEIGHT (KG) 
DATE START NB. TYPE BOSTOM GEAR NORTH EAST naTAL PR HR DOMINANT SPECIES TQTAL MEAN 

12.8 1340 632 BT 310 310 5'1g1 96'43' 60.50 303.00 Chlorophthalmus a g a s s i z i  7 .O0 
P r i a c a n t h u s  macracanthus 26.00 0.08 
Shark: Centrophorus 6.60 3 . 3 0  
Shrimps 9.70 

12.8 2140 633 PT 307 23 5'39' 95O33' 103.70 207.00 Myctophidae b02 -60 

13.8 0050 634 PT 333 50/75 5O41' 9 ~ ~ 2 0 '  14.50 16.40 Myctophidae 13.80 

13.8 0455 635 PT 52 40 5'52' 94'55' 0.30 0.80 Cephalopoda: Lo l igo  0.30 

. 13.8 1810 ,636 BT 45 45 s023' 9 ~ ~ 0 9 '  89.30 189.00 Leiognathidae ( 6  spp.)  
Upeneus su lphureus  
Pomadasyidde i 3 spp. 
Sphyraena o b t u s a t a  6.75 0.06 
T r i c h i u r u s  haumela 33.00 0.25 

p- - - P- - 

14.8 O005 637 PT 385 O 4'57' 95°07' 0.20 0.50 Myctophidae 0.03 
Cephalogoda: Decapoda 0.15 0.01 

14.8 0210 638 PT 42 20 4Q52' 98'18' 140.00 420.00 T r i c h i u i d a e  
Euphas i ids  
J e b l y f i s h  

14.8 0415 639 BT 45 45 4O47' 9€1°17' 75.80 303.00 Caesio e r y t h r o g a s t e r  20.50 0.39 
-P- -P - P P - p- P -- L u t l a n ~ d a e  ( o t h e r ~ 5  spp.)  - 7.80 p -- 

Pomadasyidae ( 2 spp . ) 5.15 
Epinephelus  a r e o l a t u s  4.15 0.19 

14.8 0800 640 PT 48 26 4'34' 95'26' 27.70 55.00 Elops sp .  
Leiognathus e l o n g a t u s  
Mysidae 

14.8 0950 641 BT 33 33 4'33' 95O31' 97.85 196.00 Leiognathus bindus 9.10 
Leiognathus equulus  40.00 0.08 
Pomadasys a rgyreus  17.00 0.03 
Scomberomorus g u t t a t u s  7.20 0.48 
T r i c h i u r u s  haumela 7.75 0.13 

59.50 119.00 Engraul idae ( 2  spp . )  
Harpadon nehereus 
Leiognathus b indus  

14.8 1435 643 BT 74 74 4O16' 9 ~ ~ 3 7 '  9.70 29.00 Harpadon spl 
Lutjanus sanquineus 

14.8 1815 644 BT 58 58 4O06* 95O52' 65.75 132.00 Leiognathus bindus 12.00 0.02 
LutJanus sanguineus 21.60 2.40 
Nemipterus l apon icus  4.00 0.07 
Saur ida  tumbil  -- 5.50 0.20 
Sharks X a r c h a r h i n i d a e  ( 2  spp . ) 5.60 

14.8 2015 645 BT 15  15  4'05' 96O05' 11.60 23.00 Pomadasys a rgyreus  
Shrimps 

14.8 2335 646 PT 720 O 3O50' 9 ~ ~ 4 7 '  2.70 5.40 Myctophidae ( 3 spp . )  O .  20 
Cephalipoda: Lol igo 0.50 
J e l l y f i s h  2.00 

-----p 

15.8 0240 647 BT 3O50' 96°04' 9.70 29.00 Saur ida  tunbil 2.50 0.17 
Shark: Careharhinus s e a l e l  3.30 3.30 

15.8 2210 648 PT 83 34 3°05' 95O41' 3.80 7 .60 Decapterus  macrosoma 
Myctophidae 

16.8 0450 649 BT 233 233 2'30' 95O56' 50.00 100.00 Pr iacan thus  sp. 2.70 0.05 
Tr iacan thod idae  ( 2  spp . ) 5.00 
T r i q l i d a e  ( 3  spp . )  5 .O0 
Shark: Centrophorus sp. 25.00 3.13 

16.8 1040 650 BT 34 34 2'17' 96O31' 0 .55 1.10 Diodon h y s t r i x  1 .00 0.33 

16.8 1315 651 PT 79 8 2O251 96'33' 0.05 0.10 Carangidae ( l a r v a e )  

17.8 0735 652 BT 47 47 2'24' 9b029' 0.05 0.20 Leiognathus e longa tus  

36 



TXME STN GEAR DEPTE (M) POSXTION CATCR (KG) WEXGIFF (KG) 
DATE START NO. TYPE BOTPOM GEAR NORTH EAST TOTAL PR HR DOMINANT SPECXEC TOTAL MEAN 

17.8 1250 653 BT 97 97 1°59' 97O02' 7.70 15.00 Lutjanus malabarisus 6.75 3.25 

17.8 1400 654 BT 95 95 1°59* 97O01' 36.30 73.00 Pristipomoides typus 10.55 1.06 
Gymnocranius robinsoni 11.35 3.78 

17.8 1645 655 BT 80 80 lQ59' 97O19' 2.95 18.00 Pristipornoides typus 1.45 1.45 
Gymnocranius griseus 1.10 0.37 

17.8 1850 656 PT 66 18 2'06' 97'28' (No catch) 

17.8 2020 657 PT 58 30 2O09' 97O28' 2000.00 4000.00 Diodon SP. 1994 .O8 

17.8 2358 658 BT 38 38 2Oa01 97°391 20.40 41.00 Selaroides ieptoiepis 2.65 0.04 
Pentaprion longimnus 8.35 0.02 
Priacanthus tayenus 2.50 0.04 

18.8 0230 659 BT 57 57 2O021 97O43* 40.35 161.00 Lutjanus maiabaricus 
Lutjanus sanguineus 
Mollusca (oyster) 

18.8 0850 660 BT 50 50 1'41 98O17' (trav1 faulty - no catch) 
18.8 1225 661 BT 26 26 1°54' 98'25' 1.15 2.30 Rastrelliger 0.40 

18.8 1520 662 BT 25 25 1O48' 98O28' 26.70 53.00 Dussumieria 1.00 0.03 
Sardinella 2.60 
Leiognathidae (5 spp . ) 1.35 
Rastrelliger brachysoma 14.70 0.07 

19.8 0435 664 PT 43 20 1°05' 9 ~ ~ 3 7 '  30.95 62.00 Sardinella e 14.50 0.07 
Sardinella fimbriata 10.00 0.05 

19.8 0830 665 BT 46 46 0~51' 98O40' 1520.55 3041.00 Carangidae (5 spp.) 50.00 

Upeneus sulphureus 

19.8 1545 666 BT 32 32 0~18' 98'42' 7.00 14.00 Balistidae 4.60 0.012 

19.8 2000 667 BT 42 42 0~00' 99°10' 3.20 6.40 crumenophthalmus 1.00 0.14 
Decapterus macrosoma 0.70 0.05 

20.8 0045 668 BT 78 78 0~13' 98O49' 34.85 70.00 Abalistes stellaris 3.50 0.70 
Pristipornoides typus 9.00 0.23 
Upeneus moluccensis 3.75 0.05 
Saurida tumbil & Undosquamis 5.00 0.27, 0.06 -- 

20.8 0155 669 PT 83 7 oO1l* 98O491 0.95 1.90 Fish lanrae-postiarvae-juveniles 

20.8 1015 670 BT 40 40 0~41' 98'41' 36.75 74.00 Balistidae (4 spp.) 11.25 
Shark: Steeostoma varium 14.30 14.30 

-- 

20.8 1850 671 BT 300 300 0°42' 98°15' 28.45 57.00 Cubiceps 2.20 0.03 
Shark: Centrophorus SE- 3.55 1.78 

' Sauatlna su. 11.50 11.50 
-- 

20.e 2335 672 BT 78 78 0~24' 9i3°20' 0.90 1.8 Decapterusmacrosoma 0.60 

21.8 0245 673 BT 74/99 74/99 0~10' 98°08' 0.35 0.7 Cephalopoda 0.20 0.20 

21.8 0430 674 LL 45/63 45/63 0°07' 98O06' (No catch) 

21.8 1345 675 BT 69/88 69/88 0~32' 97O40' 23.10 46.00 Carangoides malabaricus 2.40 0.20 
Lut] anus sanguineus 10.25 3.42 
Sphyraena forsterl 5.60 0.15 

NORTH 

21.8 1815 676 BT 54 54 0~52' 97O26' 4.30 5.70   el ar crumenophthalmus 1.75 0.08 
Shark: Hypogaleus hyugaensis 1.40 1.40 

21.8 2200 677 PT 700 O 1°00' 97O08' 0.10 0.20 Myctophidae 



TIME am GEZLR DEP'PB (M) POSITION CATCB (KG) WEIGHT (KG) 
DATE START NO. TYPE BCCTOM GEAR NORTH EAST TGTAL PR ER DOMINANT SPECIES Tci'l'U IeAN 

22.8 0130 678 BT 66 66 1°15' 97O05' 21.50 43.00 Carangoides malabaricus 3.40 0.12 
Pentaprion longimanus 1.75 0.03 
Lutlanus sangurneus 3.80 3.80 
Pristipomoides 3.55 0.32 

22.8 0400 679 &L 63 63 1'25' 97'03' 12.40 Lutjanus argentirnaculatus 4.50 4.50 
Pristipomoides -ypus 5.05 1.68 

22.8 1350 680 BT 98 98 1'57' 97O32' 8.95 18.00 Fistularia 
Lutjanus sanguineus 

22.8 1545 681 PT 87 40/20 2O04' 97O31' Fish larvae + juveniles 

22.8 1940 682 BT 36 36 2O27' 97'27' 8.65 17.00 Balistidae 1.45 0.02 
Nemigteridae ( 2 spp . ) 3.40 
Sphyraena barracuda 1.60 1.60 

22.8 2145 683 PT 29 10 2'34' 97'32' 4.80 10.00 Celar crumenophthalmus . 1.75 0.07 
Sardinella gibbosa 1.45 0.04 

23.8 0050 684 BT 61 61 2O44' 97°25' 37.10 89.00 Abalistes stellaris 2.75 0.46 
Carangoides malabaricus 3.15 0.11 
Lutj anus sanguineus 6.85 2.28 
Upeneus moluccensis 3.00 0.06 
Priacanthus tayenus 5.70 0.03 
Saurida tumbil 
p- 

3.45 0.23 

24.8 1530 685 BT 25 25 3'46' 96°25' 151.75 304.00 Lactarius lactarius 

-24?0 -1755-686 ~~---35---35---3:57'-95~10 -410;95- 822r00--Se1ar-~---- -- - -- 36770---O -12 - 
Lactarius lactarxus . 26.00 0.04 
Leiognathus bindus 56.60 0.03 
Leiognathus equulus 102.50 0.07 
Pomadasys arqyreus 27.55 0.05 
Sphyraena obtusata 49.75 0.05 

24.8 1955 687 BT 69 69 3'57' 95°59' 45.00 90.00 Carangsides malabaricus 10.35 0.13 
Pentaprion longimanus 4.00 0,02 
Lutjanus lineolatus 4.40 0.03 
Lutj anus sanguineus 5.55 2.78 
Saurida tumbil -- 4.15 0.15 

24.8 2235 688 BT 95 95 3'57' 95'48' 8.95 18.00 Pristipornoides 2.95 0.98 
Priacanthus liamrur 3.00 0.25 

25.8 0115 689 BT 74 74 4'04' 95O46' 112.15 224.00 Pristipomoides 11.40 1.04 
Aetobatis narinari 85.00 85.00 

25.8 0355 690 ET 18 18 4O16' 95°55' 56.50 113.00 Leiegnaihidae 17.60 
Sciaenidae 6.80 
Shrimp: Penaeus spp. 8.00 

25.8 9545 691 BT 18 18 4'21' 95O48' 27.95 56.00 Leiognathus splendens 6.40 0.01 
Pomadasys argyreus 5.50 0.02 
Saurida tumbil -- 5.50 0.50 

25.8 0725 692 BT 64 64 4'12' 9 ~ ~ 4 4 '  0.05 0.10 Thenus orientalis 0.05 0.05 

25.8 0910 693 BT 53 53 4'20' 9 ~ ~ 3 9 '  140.05 280.00 Selar crumenophthalmus 38.25 0.13 
Sphyraena obtusata 10.55 0.08 
Saurida tumbil -- 13.25 0.27 
Trichiurus haumela 11.00 0.35 

25.8 1525 695 BT 56/76 56/76 4O25' 95O28' 1.85 2.80 Arius sp. 1.25 0.63 

25.8 1525 695 BT 37 37 4O30' 9 ~ ~ 3 4 '  7.40 15.00 Leiognathidae (4 spp.) 1.70 
Pomadasys arqyreus 1.15 0.04 
Scomberomorus guttatus 2.85 0.32 

-- 

25.8 1820 696 BT 54 54 4O33' 95°20' 30.45 61.00 Lethrinidae ( 3  spp.) 14.90 
Tetraodontidae ( 2  spp.) 4.10 

25.8 2020 697 BT 27 27 4O38' 95'29' 31.65 63.00 Lerognathidae (3 spp.) 0.55 
Jellyfish 30.00 

25.8 2200 698 BT 23 23 4O47' 95O25' 337.20 674.00 Leiognathus bindus 
Leiognathus equulus 
Sciaenidae 
Scomberomorus guttatus 13.30 0.39 
Jellyfish 240.00 



TIME STN GEAR DEPTH (M) POSITION CATCE (KG) WEIGHT (KG) 
DATE START NO TYPE BOTPOM GEAR NORTB EAST TOPAL PR XR DOMINANT CPECIES TOTAL MEAN 

26.8 0025 699 PT 47 25 4'47' 95'15' 12.25 25.00 S to lephorus  i,ndicus 
Leiognathus e longa tus  

26.8 0245 700 PT 425 95 4O49' 95O12' 7.75 16.00 Myctophidae 4.60 0.0026 

26.8 0420 701 U 1 8  18 4O51' 9 ~ ~ 1 3 '  4.00 Carcharhinus s p a l l a n z a n i  3.25 3.25 

26.8 0805 702 BT 38 38 4'59' 95O17' 66.40 199.00 L a c t a r i u s  b a c t a r i u e  1.80 0.11 
J e l l y f i s h  60. 00 

26.8 1025 703 BT 42 42 5O06' 95°09' (No c a t c h  - t r a w l  f auh ty )  

26.8 h405 704 BT 47 47 5O14' 95°10' 169.90 340.00 Carangoides  malabaricus 21.50 0.14 
Gazza minuta 52. O0 
Leiognathus bindus 19.00 
Dasya t i s  22.50 22.50 

26.8 1620 705 BT 24 24 5'24' 95'13' 76.50 153.00 Carangidae (10 spp.) 9.00 
Leiognathus splendens L7.60 0.01 
J e l l y f i s h  30.00 

26.8 1800 906 PT 33 7 5O29' 95'08' 0.50 1.00 Juven i l e s  : e lupe idaen  Engraul idaa 

26.8 2100 707 PT 6 5  b l  s041' 95°19' 66.80 134.00 Gazza minuta 3.00 0.02 
Myctophidae 60.00 

27.8 0330 708 PT 95/510 25/75 ~ ~ 4 0 '  9s027' 9.90 9.90 Myctophidae ( 3 spp.)  7.65 

27.8 0610 709 ET- 3 5 0  350 5O40' 95E35' -56.95 LL4,00 B~retmus a rgen t sus -  - 4 . 9 0  0 . 0 2  
Myctophldae ( 2 spp. 1 4.45 
Centrophorus sp .  ( sha rk )  9.50 4.75 
Shrimps ( s e v e r a l  s p e c i e s )  20.60 

28.8 0055 710 BT 31/58 31/58 ~ ~ 2 0 '  97°15' 130.90 262.00 Pen tapr ion  longrmanus 6.80 0.03 
Lerognathus equulus  5.30 0.06 
Lelognathus f a s c l a t u s  . 10.75 0.05 
Lut janus m 26.25 2.02 
Lut lanus l i n e o l a t u s  5.70 0.05 
Nemlpterus 9 4.40 0.07 
Sphyraena barracuda 29.05 1.16 
S a u n d a  turnbl1 -- 4.50 0.25 



m x  111 

Length frequency distribution of some important species (Lt, 1 cm groups). 

1, 3 2  

Carangoides 

Carangoides 
malabaricus 
Malabar cavalla 4 1 2 4  

1 4 2  

macrosoma 
Layang scad 

Selar boops -- 
Oxeye scad 

cnimenophthalmus 664 Bigeye scad l 1 4 1  

3 2 2  

Dussumieria 638 17 
Rainbow sardine 

662 35 



Pellona detckela 636 19 
-P 

Indian pellona 639 

fimbriata 1 2 4 2  
Fringescale 
sardinella 1 9 21 12 

12 27 9 1 

7 21 10 1 1 

Stolephorus indicus 663 20 

Gerres filamentosus 639 30 

Pentaprion 

LACTARIIDAE 
Lactarius lactarius  641 33 
False treval ly  

LEIOGNATHIDAE 
Gazza minuta -- 3 4 8 1  
Toothed ponyfish 



Eeioqnathus 

Leiognathus eguulus 641 56 
Cermnon ponyfish 665 l3 

4 1  1 

MULLIDAE 
Upeneus mo~uccensis 684 53 
Goldband goatfish 687 

Upeneus sulphureus 636 145 

Yellow goatfish 641 35 



Nemipcerus metopias 682 
S lender  t h r e a d f i n  

Nemipterus 
nematophorus 
Boublewhip rphread- 

( n a t a l e n s i s )  

POMADASIIDAE 
Pomadasys argyreus 665 36 
S i l v e r  g r u n t  

PRIAGANTHIDAE 

Pr iacanthus  tayenus 658 68 
Purple-spotted 

Pomadasys maculatus 636 35 
Blotched g r u n t  

bigeye 

I 
SCihENiDAE 

Johnieo s s i n a  636 17 
S i n  c r o L e ~  

5 8 1 0 6  6 

O t o l i t h e s  641 10 
Tiger-toothed 
c roaker  

SCOMBRIDAE 
R a s t r e l l i g e r  642 30 
brachysoma 662 72 

Short-bodied 
mackerel 

2 

1 

2 1  1 3 1 

5 11 12 1 

4 7 32 27 2 



SPBYRAENIDAE 
Sphyraena barracuda (Part 2 )  

Obtuse barracuda 665 25 

Saurida tumbil -- 
Greater l i zard f i sh  





L i s t  of species .  R/V " D r .  F r i d t j o f  Nansen", Sumatra Cruise,  August 1980. 
I d e n t i f i c a t i s n  and nomenclature mainly based on Piceher and Whitehead ( l 9 7 4 ) ,  
Nmes i n  paren thes i s  when i d e n t i f i c a t i o n  dolibtful. 

ACANmURI DAE 
AGmTaImINAE 

Aeanthurus (mata) 
Cyphomycter ( tuberosus) 

ZWNGLINAE 
Zanclua canescens 

ACROPOMATIBAE 
Acropoma j a p o n i c u  

Anguill if  ormes 
Leptocephali 

ANrnNNARIIDAE - - -  

p 

ANTENPJARI I N A E  
Antennarius s t r i a t u s  

APOGONIDAE 
Apogon SP. 
Apsgonickthys spe  

( Epigonus cp. ) 
Synagrops cp. 

ARIIBAE 
Arius tha lass inus  
Arius sp. ( adu l t s )  
Arius cp. ( juveniles 

Surgeonfiskec 
Surgeonfishea 

Msorish i d o l s  
Msorish i d o l  

Eel l a rvae  

Frogfishes - - - - - 

S t r i p e d  angle r  

Cardinalf ishes  

Sea ca t f  i s h e s  
Giant c a t f i s h  

(ASTRONESTHIDAE Snaggletooths 

BALISTIDAE 
BALISTINAE 

Abal is tes  s t e l l a r i s  
Ba l i s t e s  sp. 
Ba l i s to ldes  niger  
Pseudobalistes fussus 
Pseudobalistes cp. 
Suf f lapen cap ic t r a tu s  

(BERYCIBAE) 
(doubtful ,  probably PEMPHERIDAE, q. v. ) 

BOTHIDAE 
BOTHINAE 

Arnoglossus sp . 
Chascanopsetta lugubris 
Grammatobothus polyophthalmus 

Tr igger f i shes ,  F i l e f i shes  
Triggerf ishes  
S t a r r y  t r i g g e r f i s h  

Whiteblotched t r i gge r f  i s h  
Brown t r i g g e r f i s h  

Lefteye flounderc 

Threespot flounder 



BOTHIDAE ( continued) 
PBBALPCHTHYINAE 

Pseudorhombus a r s  iu s  
Pseudorhombus cp. 

BREGMACEROTIDAE 
Bregmaceros ap. 
Bregmaceros cp. ( juveniles 1 

CALLIONYMIDAE 
unspeci f i ed  

Alect is  indicus 
Alepes d j eddaba 
Alepes melanoptera 
Alepes sp. 
Atiale maCe 
Carangoides c i l i a r i u s  
Carangoides ferdau 
Carangoides malabaricus 
Carangoides cp. 

- Caranx ignobi l i s  
Caram sexfasciatus 
Decapterus kurroides 
Decapterus macrosoma 
Decapterus maruadsi 
Megalaspis cordyla 
Scomberoides comrnersonianus 
Scomberoides t a l a  
Selar  boops 
Se l a r  crumenophthalmus 
Selaroides leptolepis  
Seriol ina nigrofasciata  
Ulua mentalis 
Uraspis helvolus 

CENTROLOPHIDAE 
Palinurichthys cp. 

CT-IAETODONTIBAE 
CHAETODONTPNm 

Chaetodon (vagabondus) 
POMACANTHINAE 

Pomacanthus imperator 

Longtooth flounder 

Codlets 

Dragone ts 

Boarfishes 1 

Boarf i s h  

Jacks, caval las ,  c reva l ies ,  
pompmos, queenfbshes, runners, 
scads, t r e v a l l i e s  
Threadf i n  t r eva l ly  
Djeddaba ereval le  
Blackfin creval le  

Longfin caval la  
Ferdau's caval la  
Malabar cavalla 

Yellowf i n  j ack 
Great o r  Six-banded t r eva l ly  

Layang scad 
~ o u n d  scad 
Hardtai l  scad 
Talang queenfish 

Oxeye scad 
Bigeye scad 
Yellowstripe t r eva l ly  
Black-banded t r eva l ly  
Cale-cale t r eva l ly  
Black ulua 

Medusafishes 

Butterf lyf ishes 
Butterf lyf  islies 

Angelfishes 
imperia1 angelfish 



CgIArnACIBAE 
Chaunax p i c t a  

CHLOROPHTHALMIDAE 
ChPorophthahus agas s i z i  

CLUPEIDAE 

CLWEINAE 
Herklostichthys punctatus 
Sard ine l la  f imbriata  
Sard ine l la  gibbosa 
Sard ine l la  sirm 
Sard ine l la  cp. 

DUSSUMIERIINAE 
Dussmier ia  acuta  

(Etrumeus t e r e s  ) 
PRsTwST3RONg - - 

I l i s h a  melastoma 
Opisthopterus tardoore 
Pellona d i t che l a  

CYNOGLOSSIDAE 
CYNBGLOSSINAE 

Cynoglossus cynoglossus 
Cynoglossus l ingua 
Cynoglossus sp.  

DACTYLOPTERIDAE 
Dactyloptena o r i e n t a l i s  

DIODONTIDAE 
Diodon hys t r ix  
Diodon maculifer 
Diodon cp. 

DIRETMIDAE 
Diretmus argenteus 

ECHENEIDAE 
Echeneis naucrates 

ELOP IDAE 
Elops sp. 

EMMELICHTHY I D A E  
EMMELICHTHYINAE 

Emmelichthys n i  t i dus  

Sea taads 

Wslf hegrings 
Bor& wolf-herring 

Greeneyes 

Herrings, skads, sa rd ines ,  
menhadens 

Spotted herr ing 
Fringescale s a rd ine l l a  
Goldstripe s a rd ine l l a  
Spotted sa rd ine l l a  

Rainbow sardine 

Indi% i lisha 
Tardoore 
Indian pel lona 

Bengal tongue so l e  
Long tongue so le  

Flying gurnards 
Purple f ly ing  gurnard 

Porcupinef i shes  
Spotted porcupinefish 
Longspined porcupinefish 

Remoras 
Slender suckerf ish 

Tenpounders, ladyfishes  

Bonnetmouths 

Red sea-haarder 



ENGRAULIDM 
Set ipinna t a t y  
Set ipinna ap. 
Stolephorus (heterolobus) 
Sto  Eephorus indieus  
Sts lephoms cp. 
Thryssa hamil toni i  
Tkryssa malabarica 
Tkryssa mystax 
Thryssa s e t i r s s t r i a  
Thryssa cp. 

EPHIPPIDAE 
DREPANINAE 

Drepane longimanna 
Drepane punctata 
Ilripane cp. 

EPHIPPINAE 
Ephippus o r b i s  

EXOCOETIDAE 
HEMIRAMPHINAE 

unspecified 

FISTULARIIDAE 
F i s t u l a r i a  cp. 

FORMI ONIDAE 
Formio niger  

GAD IDAE 
LOTINAE 

Physiculus (na t a l ens i s )  

GEMPYLIDAE 
Epinnula o r i e n t a l i s  
Thyrsitoides sp .  

GERRE IDAE 
Gerres f ilamentosus 
Pentaprion longimanus 

GONOSTOMATIDAE 
Gonostoma cp. 
unspecified adul t s  

HMwIWON'P1BM 
Harpadon nehereus 
Harpadon cp. 
Harpadon cp. (black) 

HOLOCENTRIDAE 
HOLOCENTRINAE 

Holocentrus rubrum 
Holocentrus ( s p i n i f e r )  

Anchovies 
Hai r f in  anchovy 

Shorthead anchovy 
Indian cinchovy 

Hamilton ' s thryssa  
Malabar thryssa  
Mouctached thryssa  
Long j aw thryssa  

Spadef i shes ,  s i ck l e f i shes  

Spotted a i c k l e f i s h  

Spadefiah 

Flying f i ches ,  halfbeaks 
Halfbeaks 

Cornetfishes 

Black pomf r e t s  
Black pomf r e t  

Cods 
Hakes , burbots 

Snake mackerebs 

Mojarras, s i lver-biddiec  
Whipf i n  mo j a r r a  
Longf i n  mo j a r r a  

Bristlemouths, l i g h t f i s h e s  

Bombay ducks 
Bombay duck 

Squi r re l f i shes  

Red s q u i r r e l f i s h  



HO%OCENTRIDAE (continued) 
MYRIPRISTINAE 

Myr ipr i s t i s  murd j an 

( ICTIOPORIDAE 1 
unspecified juveniles 

IABRIDAE 
(Halichoeres cp. ) 
(Lepidapisis  sp. 

LACTPaRI IDAE 
Lactar ius  l a c t a r i u s  

LEIOGNATHIDAE 
Gazza minuta 
Leiognathus bindus 
Leiognathus daura 
Leiognathus elongatus 
Leiognathus equulus 
Leiognathus f a sc i a tu s  
Leiognathus leuciscus  

- - - - - - - - p -- -- - - - - - - 

Leiognathus splendens 
Secutor i n s i d i a t o r  
Secutor cp. 

LETBRINIDAE 
Lethrinus l e n t  j an 
Lethrinus miniatus 
Lethrinus spp . 

LOBCTIDAE 
Lobotes surinamensis 

LOPHIIDAE 
Lophiodes i n s i d i a t o r  

LUT JANIDAE 
Aprion virescens  
Caesio ehrysozona 
Caesio erythrogaster  
Caesio cp. ( red)  
Caesio cp. 
Lutjanus argentimaculatus 
Lut j anus gibbus 
Lut j anus j anthinuropterus 
Lut j  anus j shn i i  
Lut j anus kasmira 
Lutjanus l i neo l a tu s  
Lut j  anus mababaricus 
Lutjanus r u s s e l l i  
Lutjanus sanguineus 
Lutjanus sp. 
Pristipomoides typus 

Sold ie r f i shes  
Crimcon s q u i r r e l f i s h  

B i l l f i s h e s  

Wracses 

False  t r e v a i l i e s  
False  t r e v a l l y  

Slimys, slipmouths, ponyfiahes 
Toothed ponyfish 
orangefin psnyfish 
Golds t r i p e  psnyfish 
Slender ponyfish 
Common ponyf i s h  
S t r i ped  ponyfish 
Whipfin ponyf i s h  
Splendiapoi iyf ish  - - p 

Pugnsse ponyfish 

Scavengers, emperorc 
Redspot emperor 
Eongface emperor 

T r ip l e  t a i l s  
Jumping cod, f l a she r ,  t r i p l e t a b l  

l 
! 

Goosef i shes  I 
l 

Snappers, jobf ishes ,  f u c i l i e r c  I 

Green j sb f i sh  I 

Goldband f u s i l b e r  I 
Yellowtail  f u s i l i e r  

I 

Mangrove red snapper 
Humpback red snapper 
Feliowatreaked snapper 
John's  snapper 

Bigeye snapper 
Malabar red snapper 
Russe l l ' c  snapper 
Bload snapper 

Sharptooth snapper 



MWCROCJRIDAE 
Coelorhynchua (para l le lus)  
Macrouroplus sp. 
Malacocehhalus Eaevia 

MACRURBCYTTIDAE 
ZENIONTINAG 

Zenion spp. 

MENIDAE 
Mene maculata 

MORIDAE 
(Laemonema cp. 1 

MULLIBAF: 
Parupeneus heptacanthua 
Parupeneus spp. 
Upeneus moluccensis 
Upeneus sulphureus 
Upeneus t r a g u l a  p P 

Upeneus v i t t a t u s  

MURAENIDAE 
MUMNINAE 

Lycodontis cp. 

MYCTOPHIDAE 
unspecified, various spp. 

NEMIPTERIDAE 
Nemipterus (bleekeri)  
Nemipterus delagoae 
Nemipterus j aponi cus 
Nemipterus marginatus 
Nemipterus mesoprion 
Nemipterus metopias 
Nemipterus nematophorus 
Nemipterus nemurus 
Nemipterus peronii  
Nemipterus tambuloides 
Nemipterus to lu  
Parascolopsis (eriomma) 
Parascolopsis sp. 
Scolopsis vosmeri 
Scolopsis SP. 

NEOSCOPELIDAE 
Neoscopelus (macrolepidotus) 

Grenadiers, whiptai ls  

Moonfishes 
Moonfish 

Goatfishes 
Spotted golden goatf ish 

Goldband goatf ish 
Yellow goatf i s h  
Darkband - P - goatf ish - p 

?ellowstriped goatf igh 

Moray e e l s  

Lanternfishes 

Threadfin b rems  

Belagoa threadf i n  bream 
Japanese threadf i n  bream 
Palef inned threadf i n  bream 
Redf ilament threadf i n  bream 
Slender threadfin bream 
Doublewhip threadfin bream 
Redspine threadfin bream 
Rosy threadfin bream 
Fivelined threadfin bream 
Notched threadfin bream 
Rosy monocle bream 

Whitecheek rnonocle bream 

NOME IDAE 
Cubiceps (natalensis)  
Cubiceps sp. 



QGC(XEP~&ID~ 
Ha%ieu%aea %p. 
Malthopsis cp, 

QPHIDIIDAF: 
BRrnLf NAE 

(Barathronus ap. ) 
Bicrolene cp. 
~byptophidiwn bongipes 
Neobythites macrops 
Selachophidium (guentheri) 
Sebachophidium sp. 

OSTRACIONTIDAE 
OSTRACIONTINAE 

Lactoria cornuta 
Qstracion (tuberculatus) 
Ostracion cp. 
Tetrocomus gibbosus 

PARALEP IDIDAE 
- --Lestidim nudm 

Eestidium cp. 

Boxf iahes 

Barracudinas 

PEMPHERIDAE Sweepers 
unspecified (doubtful, perhaps BERYCIDAE) 

PENTAPOBIDAE Large-eye breams 
Gpnocranius griseus Grey large-eye bream 
Gymnocranius robinso,ni Blue-lined large-eye brem 

PERCOPHIDIDAE 
BErnROPSINAE 

Bemlsrops (caudimac~~a) 
Bembrops cp. 

PLATYCEPHAEIDAE 
PLATY CEPHALINAE 

unspecified, various cpp. 

PLEURONECTIDAE 
POECILOPSETTINAE 

Poecilopsetta (natalensis/plinthus) 
Poecilopsetta sp. 

S m I N M  
Samaris sp. 

unspecified, various spp. 

POLYMIXPDlbF, 
Polpixia ( japonica) 

Flatheads 

Righteye f lounders 

Beardfishes 



POLYGJEMIDAE: 
Polynemus paradiseus 
Polynemus p lebeius  
Polynemus s e x t a r i u s  

PBMWCENTRIDAE 
PBM?iCENTR%NAE 
(AJ3UBEFBUFINI ) 

abudefduf sp.  

POMBDASYIBAE 
Plectorhynchus p i c t u s  
Pomadasys argyreus 
Pomadasys h a s t a  
Pomadasys maculatus 
Pomadasys cp. 

PRIACANTHIBAE 
Priacanthus (hamrur) 
Priacanthus macracanthus 
Priacanthus tayenus 
Priacanthus sp. 
Priacanthus sp.  ( j u v e n i l e s )  
P~~eudopr~iacanthus  niphonus 

PSETTODIDAE 
Pset todes  erumei 

SCARIDAE 
SCARINAE 

Scarus (ghobban) 

SCATOPHAGIDAE 
unspeci f ied  juveni les  

SCIAENIDAE 
Dendrophysa r u s s e l l i  
Johnieops s i n a  
Johnieops sp. 
Johnius sp. 
Oto l i thes  ruber 
Pennahia a rgen ta ta  
P t e r o t o l i t h u s  l a t e o i d e s  
unspeci f ied ,  var ious  spp. 

SCOMBRIDAE 
SCOMBRINAE 
( SCOMBRINI 1 

Ras txe l l ige r  brachysorna 
R a s t r e l l i g e r  kanagurta 
Scomberomorus commersoni 
Scomberomorus g u t t a t u s  
Scomberomorus sp. 
Scomberomorus sp. ( juven i l e s )  

(THUNNINI) 
Auxis thazard  
Sarda o r i e n t a l i s  

Threadfins 
Paradise  th readf in  
Commsn t h r e a d f i n  
Biaekspst  th readf in  

Damselfishes 

Sergeant-maj o rc  

Grunts,  sweet l ips  
Painted swee t l ip  

Lined s i l v e r  g run t  
Blstched grunt  

Bigeyes 

Red bigeye 
Purple-spotted bigeye 

Pse t tod ids  , i nd ian  h a l i b u t s  
Indian  h a l i b u t  

Pa r ro t f  i s h e s  

S c a t s  

Drums, croakers 
Goatee croaker 
S in  croaker 

Tiger-toothed croaker 
S i l v e r  pennah croaker 
Bigmouth croaker 

Mackerels , tunas 

Short-bodied mackerel 
indian  mackerel 
Narrow-barred Spanish mackerel 
Indo-Pacific Spanish mackerel 

F r i g a t e  mackerel 
Or ien ta l  boni to  



SCORPAENIDAE 
PTEROINAE 

P t e r o i s  sp .  
SCORPAENINAE 

Kantapus ap. 
Scorpaenspsis  sp.  

Setarches  sp.  
TETMOGIbJAE 

unspeci f ied ,  var ious  spp. 

S E W I B A E  
Cephalopolis miniatus 
Epinephelus a r e o l a t u s  
Epinephelus b l e e k e r i  
Epinephelus spp. 
Plectropomus leopardus 
V a r i s l a  l o u t i  

SIGANIDAE 
Siganus c a n a l i c u l a t u s  
Siganus labyr in thodes  

SPHYRAENIDAE 
Sphyraena barracuda 
Sphyraena f o r s t e r i  
Sphyraena j e l l o  
Sphyraena ob tusa ta  
Sphyraena sp.  

STEKNOPTYCHIDAE 
unspecif i e d  

STOMIATIDAE 
unspeci f ied  

STROMATEIDAE 
Pampus argenteus 

SYNBDONTIDAE 
Saurida (longimanus) 
Saurida tumbil 
Saurida undosquamis 
Saur ida  sp.  (pos t larvael  

TETRAODONTIDAE 
CANTHIGASTERINAE 

G a n t h i q s n t e r  r n a r g z r i t ~ ~ ~  
Canthigas ter  sp.  

TETRAODONTINAE 
Amblyrhynchodes sp.  
Arothron h ispidus  
Arothron s t e l l a t u s  
Chelonodon sp.  
Gastrophysus s c e l e r a t u s  
Gastrophysus sp. 
Lagocephalus cp. 

Scorpionf i s h e s  

Sea basses ,  grsupers  
V e m i l i o n  seabass  
Areolated grouper 
B leeker ' s  grouper 

Bluespotted seabass  
Moontail seabacs 

Rabbi t f i shes  
Whitespotted sp ine foo t  

- --- - - 

~ a r r a c u d a s  
Great barracuda 
F o r s t e r ' s  barracuda 
Banded barracuda 
Obtuse barracuda 

Marine ha tche t f  i s h e s  

Scaly dragonfishes 

B u t t e r f i s h e s  
S i l v e r  pomfret 

Lizardf ishes  

Greater  l izawdfish  
Brushtooth l i z a r d f i s h  

Puff e r s  



THEWBNIBAE 
Therapon j arbua 
Therapon theraps 

SIIIACANrnIBAE 
Triacanthus biaculeatus 
Triacanthus s t r i g l i f e r  
Triacanthus cp. 

TRIACANTHODIBAE 
TRI ACANTHODINAG ( 3 ) 

(~acrorhamphosodes SP.) 

TRICHIURIDAE 
LEPIBBPINAE 

Benthodesmus sp. 
TRICHIURINAE 

Trichiurus haumela 

Tigerperches 
Jaabua therapon 
Eargeacaled therapon 

Triplespines 

Spikefishes 

Cutlassfishes 

Largehead h a i r t a i l  

TRI 

Peristedion sp. (red) 
Peristedion cp. (grey) 
Peristedion cp. (brown/grey w/darker saddles) 

TRI GLINAE 
Lepidotrigla (multispinosuc) 
~ e p i d o t r i g l a  sp. 

URANOSCOPIDAE 
uranoscopus sp. 

Unarmoured searobins 

S targazers 

ZEIDAE 
unspecified 

Dories 




