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DEMERSAL FISH RESOURCES INVESTIGATION ON TRAWL GROUNDS OFF THE
NORTHWEST COAST OF AUSTRALIA

S. C. Chen, C. H. Chen, T. H. Chi
K. C. Fan, D. C. Liu. R. Y. Tsay

1. This report was the results of survey on fishing grounds northwestern
coast off Australia, including meteorological, sediment, hydrological and biolo-
gical investigations, estimates of standing stock size as well as mesh experim-
ents, during February 15 to May 18, 1979 by use of R/V Hal—Kung belonging to
Taiwan Fisheries Research Institute.

2. It was of fine weather for fishing during the period of investigation.
The bottom of northwest shelf was marked by the fine sand, sand and shell in
most of the area, which form a belt from southwest to northeastward along
the coast in 60 to 120 m deep. It was considered to be a trawlable fishing
grounds.

3. Surface water temperature ranged from 26.5 to 30.5°C, salinity attained
its highest value of 3536 % and lowest of 3422 %,. Temperature and salinity of
northern waters were a little higher than that of southern part of the studied
area. In northern Legendre, it seems that an upwelling existed there, where
the surface temperature and dissolved oxygen were lower, but salinity was
higher than that of surrounding waters. -

4. The cod-end of the trawl net used in the experimental trawling meshed
90 +2 mm, its selective rate was lower than 50% for lizard fish, golden thread,
silver grunter, hair-tail and sharp-tooth snapper, but higher than 70% for
Russell’s snapper red snapper, batfish, gurnard and skate.

5. A total of 235 species of fish were found in the catch, which consisted of
27 species of cartilaginous fish belong to 18 families and 208 species of bonyfish
belong to 80 families. Among them about 60 or more species are of commercial
value.

. 6. The catch composition revealed a great diversity of species without
any really dominant. The ‘comparatively abundant species was red snapper
composed of 29.25%, which was followed by silver grunter of 12. 52%, and 8.64%
was accounted for sharp-tooth snapper 7.80% for lizard fish, 7.31% for butter
fish, 4.04% for trevally, 60% for Russell’s snapper and 3.48% for golden
thread. B



7. Northern waters was much more productive than the southern part of
the studied area. Catch per trawling hour were 20.62 and 1459 to 1692 cases
respectively. The major species were silver grunter, red snapper, sharp-tooth
snapper, butter fish and trevally in.northern grounds, and lizard fish, golden
thread, red snapper, porgies and Madaras snapper in southern grounds.

8. From the results of test, significant difference was found between

daytime and twilight catch. The catch was usually higher in daytime and
commonly lower in waters at the depth less than 90 m. Large catch were
hauled up at the depth 90 to 105 m or deeper. Difference in body length comp-
osition by water depth varied with species.
-— 9. Standing stock density of northwest shelf in March to May was
accounted to be around 52 kgs/ha in average, and the maximum standing
stock size was estimated about 1345 thousand tons with the potential yield of
672 thousand tons. The annual landings were 44.9 thousand tons in 1976, which
was only 6.7% of the potential yield. It may be concluded that there is still
great potential of fish resources for-a trawl! fishery in Australian waters.

INTRODUCTION

-Trawling grounds on northwestern coast.of Australia were initially devel-
oped in 1935 by Japanese research vessel, and discountinued in Nov, 1958, Dec
1962, Dec. 1963-Jan. 1964 and Aug. 1966 to carried out tests on potential trawling.
The surveyed area has been reported to be a good trawling ground, but the
results were not sufficiently encouraging for them to preserve with the trials
or to attempt to set up a fishery there. . ] - : v

Four years later, during the period of 1970 to 1973, eight cruises of explor-
atofy trawiings were made in Timor Sea and Arafura Sea by R/V Hai-Chin
(137 tons) of Taiwan Fisheries Research Institute. It was suggested - that the
northwestern Australia was a productive trawling ground, where had:become
" the most important fishing grounds of Taiwan pair trawlers of deep-sea fishe+
ries since the commercial fishing boats were introduced into that area in-1971.
The number of fishing boats conducted fishing in Australian waters and -the
};mount of catch were repidly increased in the later several years. .

According to the commercial catch statistics on Taiwan demersal fish
fisheries, the fishes caught by pair trawler from Australian waters in -1974
were estimated to be about 83,007.20 tons, which occupied 642% of the total
catch of pair trawler landed in Taiwan. In 1975 & 1976, the annual landmgs
come from the same area were estimated to be around 4923141 and 51,253.74
tons which composed of 37.2% and 46.1% of the total catch respectively. Average
catch was nearly constant ranged from 2894 to 31 70 cases .per haul over .the
past few years. _ . . T

- In order to know the present state of bottom trawl grounds in Austrahan
waters, northwestern sea was selected as a survey.area: in the cruise HK-79-1
of R/V Hai-Kung (711 tons, 2000HP). The pr1nc1pal aims of the survey was to
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study the species co'mposition of catch and to assess the magnitude of the
demersal fish resources in certain, regions-and the entire studied area. The
investigation program included meterological observation, studies of bottom
topography and sediments, oceanographxcal observations, the collection of
plankton, fish larvae, benthos and commerc1al fishes. And the experiments on

'mesh select1v1ty were also done.

- The cruise ‘extended over 93 days from 15 Feb to 18 May 1979. On the way,

‘the research vessel stopped at port Darwin for supply and recreatien of

researchers and crew on March 30 to April 9. The track is given in Fig. 1. The

members of the researcher dlscussed with research officers of the Northern

Territory Fisheries Division during the stay in Darwin. The authers would
like to thank director Slack Smith, Dr. Rex Pyne and research officers, for
their hearty entertamment and also to Mr Baker for his help in indentifing
the spemmens '

MATERIALS AND METHODS

- Bottom topography of the studxed area was recorded with newly equlpped
precise depth recorder at 30-minute mterval before trawling. Sedlments were
sampled w1th spec1al sampler attached to the ground rope of the net during
trawling. Weather observation was conducted every 6 hours duing the whole
cruxse in the sea.

Water temperature was observed with Nansen bottles at 19 stations and at
the same time water samples for salinity, dlssolved oxygen, pH analysis were
taken from various depths. BT operations were made at 29 stations. Position
of each stations are shown in Fig. 2. 1. ’ "

Trawling tests were done during the perlod frorn March 4 to May 5 at 49
stations. Locality of trawling covered 16 fishing area which was divided -
into:5 regions A to E as shown in Fig. 3.-1. It took about 138 minutes in each
trawling at a constant speed of 3 knots. The composition in. catch was exam-
ined haul dy haul, species were sampled at random; and their body length and
body weight were measured. Scale sampling, sex and gonad observation weré
added‘ Each species of the fish was photographied by the biological researcher
on board of the ship. , 3

Zooplankton samples Were taken with NORPAC net (mouth diameter 45
cm) at 19 stations from near bottom to surface vertlcally The surface layer
was sampled with larval net of 14m in mouth diameter, most of the towings
were made with the ship speed of 1.5-2.0 Knots for 15 mmutes Samples were
preserved in 5% formalin after collectlon o

Nine operations of the mesh experlment with covered net were carrled
out. Each trawling lasted for 30 to 60 minutes. The design of experimental net
(90 mm mesh cod-end) and cover net (30 mm mesh cod-end) is shown in
Fig. 4. 1. ’



I. WEATHER CONDITION AND BOTTOM CONDITION
Tung-Hsin Chi

1. WEATHER CONDITION

There were 93 days within this voyage between sailing away aad sailing
back of port Keelung from February 15 to May 18, 1978. Excluing the sailing
time, there were 66 days stayed at the investigated area from March 3rd to
May 7th. That was the the transitional season from summer to autumn in the
southern hemisphere, the wind was unsteady in derection (Fig. 1.1). If that
tropical cyclone Hazel at March 10-11 had not happened, it could be always
fine weather within the whole period. The atmosphere presure in the center
of cyclone Hazel reached its lowest 960 mbs. Maximum wind near center
was 65 m/sec.

Air temperature was 28°C-32°C in this period and the difference between
night and daytime was only 1°C. As it was always breezing, we could hardly
suffer the hot sensation. It was a fine weather for fishing, unless to met the
tropical cyclone.

2. BOTTOM CONDITION , -

A belt of soft bottom suitable for trawling was streached from southwest
to northeastward along the depth of 60-120 m, indluding sand, shell, sand &
shell, fine sand etc. The hard bottom scattered outside of thes belt, including
rock, and stone etc, which was not suitable for bottom trawling (Fig. 1.2)-
Sponges were scarely. It was good fishing location for bottom trawling.

II. OCEANOGRAPHIC OBSERVATION
Dong-Chung Liu, Rhy-Yaw Tsay

"Forty-eight stations 'incl'uding 19 STD and 29 BT stations were observed in
this voyage. The investigation area was located between 12 to 21° S and 115 to
125°E. The positions of stations were shown in Fig. 2. 1. The horizontal and
vertical destributions of water temperature, pH value, dissloved oxygen
content, salinity were destribed as follows: _

Water temperature: maximum 30.5°C and minimum 26.5°C in surface. Most of
the water temperature were between 28.0°C-29.6°C, with the average of 29.1°C.
The isotherms of different layers were parallel to coast line generally and the
horizontal distributions of surface water temperature were symmetric to the
isotherm of 29.5°C as Fig. 2.2. The surface water temperature was obviously
lower than surrounding area by 0.5°C-1.0°C in the northern sea area of Legen-
dre Is_land and it was more obviously lower than surrounding area by 2°C-3°C
in the northern sea area of Cape Thouin. Water temperature decreased as
the depth increase as Figs. 25 to. 27. Thermoclines started at the depth
between_ 30 to 60 m and ehded at the depth of 300 m. Average water
temperature dropped to 230°C with minimum of 228°C in 100 m deep. and
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dropped to 17°C with minimum of 15°C in the depth of 200 m. The whole inve-
stigated regidn belong to high temperature area, but an obviously cold water
mass in northern part of Legendre Island between the depth 0-30 m was
observed.

Salinity: Maximum was 3536% and minimum was 3422 %. Most surface
salinity were between 3460-35.00%, with the average of 34.90%.. Isolines of
salinity were parallel to latitude and decrease gradually from coastal area
to open sea in northern sea area of Legendre Island. In western sea area
of Legendre Island the isolines make an angle of 70° with coastal line and
decreased westward from Legendre Island. It trended to decrease from coastal
area to open sea between the depth of 10-75 m. In northern sea area of Lege-
ndre Island the salinity reached high value between 3520 to 3540% especially
in the layer between the depth of 0-30 meter as Figs. 28-2.10. Vertical
distributions of salinity along sections were shown in Figs. 2.11-2.12.

PH: Maximum was 825 and minimum was 813. on the major area the pH
value were between 8.20 to 821, average value 821. The isolines make an angle
of 60°-80° with coast in both western sea area of north part of port Walcott
and eastern sea area of north part of port Hedland. The pH value of surface
water, being 825 in the northern sea area of port Walcott, decreased westward
and dropped to 8.14 in northern sea area off Borrow Island, but it being '8.18
i_vn northern sea area off port Hedland, increased eastward and get the value
of 824 in the sea area near longitude 121°E, as shown in Figs. 2.13-2.15. The
isolines were parallel to coastline and increased northward between the depth
of 30-75 m. The vertical section distributions almost had the same value
between 820 to 823 between the depth of 07to 50 m, and decreased slowly
between sea surface to 50 m. It being 8.14 at the depth of 100 meters decreases

fast under the depth of 100 meters and dropped to 7.90 at the depth of

200 meters.

DO: On the surface, maximum was 590 PPM and minimum. at 2.40 PPM.
Except northern sea area of Legendre Island with low dissloved oxygen betw-
een 240 to 3.90 PPM, on the other major area the DO was between 450 to 5.50
PPM, average value 478 PPM. From coastal area to open sea the DO of different
layers, as Figs. 218 to 220, was decreased as the depth increase. Especially the
observation stations No. 13 and No. 20 with lower DO value than surrounding
area and increased as _the depth increase.

On this survey it was found that the water temperature of northern sea
of Legendre Island was 0.5-1.0°C lower than surrounding area. On the contrary
the salinity obviously higher than the surrounding area, 35.00-35.40% on the
surface and 34.6-3480% on the bottom, its DO was lower than surrounding area
and increased as the depth increase. It seemed that an upwelling existed in
this area. On the other aspect there was a high salinity and low temperature
water mass in northern part of Cape Thouin.



III. BIOLOGICAL INVESTIGATION OF THE CATCH
Shin-Chin Chen, Chung-Hui Chen

1. CATCH BY FISHING AREA .

The total catch landed of the pfessent survey was 2153 ‘cases, each case
‘about 30 kg in weight. Average unit catch was 44.85 cases per haul and 19.37
"cases per trawling hour. Of the 48 effective trawlings, the least catch was 20
‘cases in fishing area 3834 and the largest catch 80 cases was in 2748 area. In the
‘southern part of the studied area, no much difference of the cetch was found
between trawlings, CPUE ranged from 14.59 to 16.92 cases per hour in average
at regions A to D. The catch was-as low as 919 and hxgh as 3454 with an
average of 20.62 cases per trawling hour at region E of northern waters. The
northern ground was much more productive than the southern waters of the
studied area. ' ’ o '
 2.- CATCH BY SPECIES

" The species name of the captured fishes are listed up in appendix Table 3.1.
Table 3.1 represents the catch composition of those which are of commercial
value, 30 groups belonging to 60 or more species. The most abundant Speeies
was red snapper which composed 29.52% of the total catch, silver grunter
come next at 12.52%, approximately 8.64% was accounted for s‘harp—tooth' sna-
pper, 7.80% for lizard fish, 7.31% for butter fish, 4.04% for trevally, 36% for
Russell’s snapper, 248% for golden thread, the rest contained banded scad,
Madras snapper, bigeyes, porgies and some other imporant commercial species.
The species composition of the overall area reveal a great diversity of species
without any being really 'do'ninant
- 3. SPECIES COMPOSITION BY AREA :
~ Figs. 34-35 show the species composition at each fishing area. It become
clear that the composition and amount of catch varried with the location
of stations. The five most abundant species in each region are: |
in RA: Lizard fish (33.23%), red snapper (9.81%), big-eyes (8.97%), golden thread

' 8.16%), Madras snapper (5.56%).

m RB: Lizard fish (40 15%), golden thread (28. 86/6) red snapper (8.89%), cuttle

S fish (4.62%), Madras snapper (2.96%).
in RC: Lizard fish (24.60%), red snapper (22.49%), sharp-tooth snapper (9.70%),
: - Madras snapper (548%), big-eyes (5.13%).
in RD: Porgies (16.67%), Madras snapper (13.89%), hzard flSh (1250/6) golden
7 thread (9.72%), red snapper (6.94%).
in RE: Silver grunter (19.29%), red snapper (1887%), sharp-tooth snapper
: (6.35%), butter fish (5.40%), trevally (5.31%). ‘
4 CATCH BY DEPTHS | ‘ |
L Depths of the trawling stations ranged from 60 to 110 m in southern area
and ranged from 86 to 153 m in northern waters. The catch in depth shallower
than 90 m was generally lower than that in deeper area. Higher catches over
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25 cases per hour were obtained mainly from depths of 90 .to 105 m, and also
found in 120 to 140 m deep. Relations between catch and-CPUE is shown in
Fig. 4.6.

- 5. CATCH BY DAYTIME AND TWILIGHT

It was likely that good catch of bottom flShES was usually common in the
daytime, but not at night or twilight. The unit catch of daytime ranged from
1511 to 34.54 cases and 27.61 cases in average, while mean catch of twilight was
16.85 cases (9.19 to 20.89 cases). According to statistical treatment, sighificant
difference (P<<0.05) was seen between the catch of daytime and twilight. The
suitable time in twilight or night was 3 to 4 hours per trawling.

6. DISTRIBUTION, OF MAIN SPECIES

Red snapper (Lutjanus spp.) were caught abundantly in the northern
waters. CPUE ranged from 2.50 to 590. The den51ty was lower in sonthern
area ranged from 1.09 to 6.87. The most abundant area was found in 3838. Of
the four species of red snapper, L. sanguinus was accounted for about 60%,
L. sebae 30% and L. sp. 10% in southern waters. L. sanguinus composed of 95% and
L. sebae 5% in northern grounds. About ten specimens of L. argentimaculatus
an estuary and coral species, was obtained from shallow Waters.', 4 _
' Silver grunter (Pomadasys hasta) were found; only in northern waters in
this study. CPUE reached as much as 10.22 cases per trawling hour, the density
was the largest one among the caught fishes. It seemed that the large catch
of grunter appeared with lower catch of red snapper.

Sharp-tooth snapper (Pristipomoides multidens) was widely ‘distributed w1th
the major fishing season in July to September according to the commercial
catch statistics. This species was found in regions C, D and E with a good
catch in C and E. A lot of shafp—tooth_snapper were hauled up in fishiﬁg area
of 2747. - - :

Lizard fish (Saurida spp.). the common species in Australian water, was
almost found in each haul. The density was concentrated in southern waters
and decreased northward, the largest catch appeared in area 2934. Two 'species
of lizard fish were observed in 'the catch. S. undosquamis -was predominant in
southern grounds, composed of 71.4-926% in region A, 53.8-85.7% in B, 80.0-83. 3/6
in C, 778% D, while in northern waters S. tumbzl was the predominant
species. _ _ . _ o
Butter fish includec.les'enopsis humerosus- and - Ariomma indicg. In regions
A to D, A. indica occupied 83.6-962%. In region E, P. humerosus composed of
48.6% and A. indica 51.4%. Butter flSh were mostly taken from.northern part
of the studied area. . :

Trevally and Russell’s snapper (Lutjanus russelli) were more abundant in
northern than in southern fishing grounds.

Banded scad (Atule djeddaba) were found in area 3838 and reglon E. The
largest catch in area 2847 was 4.4 cases per trawling hour.

Common slipmouth (Leiognathus fasciatus) were all caught in -northern
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grounds. A tremendous amount of slipmouth was caught in area 2748.

Madras snapper (Lutianus lutjanus) distributed both in northern and sout-
hern waters, density was low during the season of study.

Big-eyes (Priacanthus spp.) included P. macracanthus and P. tayemus, the
latter species characterized with filamentous ray in caudal fin, both species
* were commonly observed in regions A and C of southern waters.

Porgies (Lethrinu.s spp.), one of the most important commercial species in
Australian waters, were mostly caught in southern part of the studied area,
there was a good fishing ground of porgies in area 3641. Two species of L.
lentian and L. chaerorhychus were included.

Fig. 37 represented the relation between catch and depth of each species.
From the figure, it can be found that some epecies with wider range of ver-
tical distribution, such as lizard fish, golden thread, mackerel scad, red sna-
pper, sharp-tooth snapper, but porgies, batfish, black pomfret, sea bream, silver
grunter were found in narrower range of depth. According to the stock
density, red snapper, sharp-tooth snapper, butterfish, sweetlip were hauled up
‘mainly in depth more than 120 m, Madras snapper, batfish, silver grunter, sea
caifish, trevally, goatfish, black pomfret, banded scad, big-eyes, Russell’s
snapper were taken from waters 85 to 110 m deep. As for cuttle fish, squid, .
lizard fish, golden thread, painted sweetlip, porgies and rock-cod appeared
commonly in depth less than 85 m. ‘

7. BODY LENGTH COMPOSITION OF MAIN SPECIES

Red snapper: Body length ranged from 22 to 74 crh, majority of the
individuals were 40-50 cm at deeper area (100-153 m). Range of body length
was wider in shallow waters (60-100 m). Fig. 3.8 indicated the small sized fish
(less than 35 cm) and larger sized fish (longer than 60 cm) were both appeared
in shallow coastal area where could be the spawning ground of red snapper.

Silver grunter: The mode of the body length was at 25-30 cm in depth
from 80-102 m, at 32-33 cm in depth of 106~109 m.

Sharp-tooth snapper: Majority of the body length were less than 50 cm.
‘The fishesvcaught from southern waters were larger than that of northern

part of the studied area. :
' Butterfish: Body length ranged from 15 to 21 cm with a mode at 17 or 18
cm. A. indica was generally larger in size compared with P. hnmerosus,
’frevally: The mode of body length was at 22 cm in shallow water and at
15-17 cm at deeper water.
Lizard fish: Range of body length was 15-52 cm with a mode of 34-37 cm.
_Fig. 311 shown that S. undoaquamis was commonly larger than S. tumbil.

Banded scad: Body length ranged from 18 to 27 cm most of the individuals
were 22-23 cm. The mode of the body length was at 25 cm for those obtained
from waters 100-110 m deep.

 Porgies: Range of body length varied with depth. The mode of body length

was at 27 cm in-77-84 m deep, at 29 cm in 79-95 m deep, most of the fish were



larger than 29 cm in depth 100-110 m.

Big-eyes: Frequency distribution of the body length was bimodal, the indi-
viduals of 16 cm and 26 cm in body length occupied the principal parts of the
catch. Of the two species, P. fayenus was smaller than P. macrocanthus.

Sea bream: Most of the fishes were smaller than 26 cm in body length at
100-110 m depth. Body length ranged from 32 to 35 cm with the mode at 34 ¢cm
when the water depth reached 140 m.

Goatfish: Body length in shallow water was smaller than that in deeper
waters. The mode of body length were at 22-24 ¢cm and 25-26 cm respectively.

Russell’s snapper: Range of body length was 22-39 c¢m, larger in shallow
waters.

Golden thread: Body length ranged from 14 to 30 cm with mode at 22-26
cm. , 4 .

Madras snapper: Most individuals of the southern waters were larger
than that of the northern grounds. Their mode of body length were at 26 cm
and 19 cm respectlvely

8. RELATIONS BETWEEN BODY LENGTH AND WEIGHT

The relatlon between the body length and body weight for main commercia

fishes were approximately expressed by the following equations:

1) Lutjanus sebae . W=19377-10-% L3953, r=098 (kg, cm)
2) Lutjanus sanguinus W=2.6328-10-° L2%%, r=090 (kg, cm)
3) Pomadays hasta W=239043-10-¢ L322%, r=098 ( g, mm)
4) Pristipomoides multidens . W=2.4334-10-% L2-%% r=099 (kg, cm)
5) Glaucosoma burgeris W=1.2889-10-3 L% r=0.99 (kg, cm)
6) Lethrinus lentian ~W=6.2030-10"7 L3¢, r=098 ( g, mm)
7) Platax novemaculeotus W=2.6311-10-¢ L*4®, r=097-( g, mm)
8) Caranx sexfasciatus - - W=90.1736-10-% L%5%, r=090 (kg, cm)

9. ESTIMATION OF STANDING STOCKS OF DEMERSAL FISHES

- Estimation of standing stocks of demersal fish was follow the method of
Shindo (Liu, 1978). According to the mechanical studies of the bottom traw]
net by R/V Hai?Kung,' the actual opening width of the mouth of the net at sea
bottom during trawling was about 30 m, the mean trawling speed about 3 knots
and generally for 2.3 hours for one haul, so the towed area at each trawling
would be approximately 0.3834 km? Thetrawlable area of the northwest shelf
was estimated about 260.4x10* km? Tiew (1969) indicated that the degree of
avoidance of net by fish was about 50%. From these reports and the catch rate
0.99 metric tons per haul in this survey, the standing stock densities were
estimated about 52 kgs/ha in each region of the studied area. The value was
about the same as 56 kgs/ha in Sunda Shelf but much higher than 37 kgs/ha
of China Mainland Shelf (Liu, 1973). The estimated standing stock size of the
entire area was about 1345 thousand tons for the northwest Australia, potential
yield was about 672 thousand tons. Each square kilometer has anannual yield
pontential of the order of at least 2.5 to 3.0 tons of valuable fishes. The total



10

catch of northwest shelf in 1976 was 44.9 thousand tons (Liu, 1978) which is
about 67% of the potential yield. Based on the results of the present study,
it may be concluded that there is still great potential for a trawl fishery in
Australian waters.

IV. STUDIES ON THE SELECTIVE ACTION OF TRAWL NETS
Kuo-Chuan Fan

Mesh experiments with covered trawl net were carried out during the
investigation of trawl grounds in northwestern Australia. The design of net
adopted for these experiments is shown in Fig. 41. The materials used in
cod-end was made of 400 D/4/50 P. E. cord, meshed 90+2mm. (2 legs and 1 knot
in use) and in cover net was made of 380 D/3/15 P. E. .cord, meshed 30+3mm,
The cover net was double webbing as shown in Fig. 4.2.

Nine hauls were operated for the cover net used in above experiments
(Table 41). The names of fishes treated in this report are tabulated in “Table
42 with species number, Chinese name, English name and species name
respectively. The species composition of catch is given in Table 4.3. The follo-
wing are the conclusions derived from these experimen{:s.

1. The distribution of body length of each fish are illustrated in Fig.
4.3 to Fig. 4.19. '

2. The specific selection curve are illustrated in Fig. 420 to Fig. 428.

3. The selection range represented by the smallest size of fish caught
in the cod-end and the largest size in the cover net are given in Table 44.
From this table, it may be assumed that the selection range is rather large
for slender fishes or pliable fishes as hair tails and lizard fish. '

4 The selection sharpness and selection factor are shown in Table 44
Also the order of selection sharpness are almost the same with the order of
selection range except gurnards. '

5. There is meaningless to compare the selection factor between different
species. :
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Emergent entry Surabaya Feb. 26, 1979
Departure from Surabaya Feb. 28, 1979
Arrival investigation area ‘ Mar. 3, 1979
Hydrographical observation & trawling - Mar. 4. 1979
Departure from survey area Mar. 25, 1979
Arrival at port Darwin Mar. 31, 1979
Departure from port Darwin Apr. 9, 1979
. Emergent entry Darwin Apr. 12, 1979
Departure from Darwin Apr. 14, 1979
Emergent entry Darwin again Apr. 25, 1979
Departure from Darwin Apr. 27, 1979
Experimental trawling . Apr. 30, 1979
Departure from survey area ' ' ° 'May. 5, 1979

Arrival at Keelung May. 18, 1979
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Table'-3.1 Main species composition of the to,taltcatch taken by R/V

Hai-Kung in the cruise to northwestern Australia.

ﬁ:;‘nlgé“_g g;‘g’:se Engliéh name (g:;é:g) Percentage
1 IR i3 Red snapper 436 29.25
2 & - Silver grunter 269.5 12.52
. 8 % i Sharp-tooth snhapper 186 . 8.64
4 o) 53 Lizard fish 168- 7.8
s B A Butterfish 157.5 7.31
6 z % Trevally 87 4.04
7 B B {F Russell’s shap'per , 77.5 3.60
8 & B ‘Golden thread- 75 3.48
9 E T OB Banded scad 47 2.18
10 -] A Common slipmouth 44 2.04
1 FOo® Madras snapper 42 1.95
12 OH B Big-eyes 34 1.58
13 - £ Porgies 33 1.53
14 E #  Sweetlip 23 1.07
15 & #  Mackerel scad 23 1.07
16 #% B #'  Round scad 10 0.46
17 H  H ° Rock-cod 9 0.42
18 i fie ~Sea catfish 8 0.37
19 o % Small shark 8 0.37
20 ® Goatfish 8 0.37
21 % % T Barred face spiﬁecheek ‘ 6 0.28
22 %  #%  Cuttle fish " 5.5  0.26
23 B Hairtail 55 0.2
24 g 8 Batfish 5 0.23
25 B8 Black pomfret 5 10.23
26 8 % ‘Squids 5 . 0.23
7 m & Painted sweetlip 4 0.18
28 | - - Sea bream 3 0.14
29 ¥  #  Sergeant fish 2 10.09
30 B % 5] Pearl perch 1.5 0.07
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3-1 pENRER
Appendix Table 4.2 %%ﬁ[:ﬁﬁlﬁiﬁin%° APKBHERES 2153 fi » THEMAS
44.85 & B/NRER19.37 58 © AR h— BB E R O B2057E 3834 WIE » & KR80FEE2748
faE o MBI E » WilE A~D E—SEEnBEEEirk AER 31.20 -+ BER
34.00 %+ CHES 37.33 %5 » DEAS 36.00 4 » S MK B BRI Fig. 3.2 Fix » CPUE %
10.0~19.74 cose/hr 2 » EEFTHRERR 48.74 i » EEA~DE%E HRERB RS
Bk » CPUEZE 9.19~34.54 cose/hr ZHim Fig. 3.3° A~EEZ$&I@E§§}WJ% "14.59
514.85116.82 2 15.75+ 20.62 case/hr » uitzBmEEﬁ-ﬁEﬁﬁﬁm%mcz °
3-2 AERIRERER
E23H EEE D - ﬂ?ﬁﬁﬁﬁ@ﬁ%{ﬁ%@é’]ﬂ%ﬁﬁ ﬁk—ﬁ%@%ﬁﬁ%?@ﬁu Table 3.1
o gt IR RS » JLIRE 436 7 0 (LR 29. 25% » KX B4 ¥ 269.5 5 0 15 12.52 % » £
186 #i18.64% » Fa R 168 ZIET7.8 % » WA57.5 FMET.31% » TEB8THEIE4.04% » BEAFTT .55
15 3.6% » &MT55ES. 48% » FITRRATHEIE2. 18% » FEE425151.95% » 4L B HE345H151.58% » #
A:33Ri1E1.53%  HBRABHFELARTE » KEEAEESABRKE » BNFELEER  BHER
% —BBREY » BESIEEGAE  H/NEETE %Eﬁﬁ‘mm@ﬁ%i °
3-3 BEFIAEARK
#NEEAEARFED Fig. 3. 4~3.5 % appendix Table 3.3, HhERERER—
EoEEEARE ﬂE%ﬁEZﬁEﬁEt@Fﬁﬁﬁﬂ o 3834 BMELIMBES » 1540.38% » HRBALEBIE
26.929% o 3934 BT LA R E » 1540.91% » FREEKZ1513.64% » FRE(E12.12% © 3935 RE R
R &$YI518.42% » ¥ 15.79 % o BIRE SR EHR£1535.14% » 7768, 11% - 3837HE T
HEBE IS 45.16% + &5 22.58% + 7¥§9.68% o 383BRE LIREHS 15 34.78 % » HRBRE

o L] ) o
HeE ny 18 ne 120° 12 122°
17°s : T T Y

[o] 10 20 cose/hr
b~ | N S S}

Cope Keroudren

30m Port Hediond

Fig. 32 Distribution of catch amount in cases per hour in the southern
part of the studied area. Scale indicate the diameter of the circle.
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Fig. 33 D_istribu-ti‘on of catch amount in cases per hour in the
,northern part of the studied area. Scale indicate the
diameter of the circle.

26.09% » RAFRIRIEIE8.69% o STIBRE LUARBE(527.03% » HRBHK518.92% » B 71351
% » FREE10.81% »+ 3630MIE LA IS » KRR BIIRE20.69% » 775 13.79% » &8 13.79% » A
10.34% o AL AN ARBRS + 1516.67% » HAFHFEI3.89% » JR12.50% » £439.729 o
2047 TR L S 1B % 1537.70% » F2(511.48% » 77¥59.48% » FR4E8.209% o 20484(E &1 28.26 %
» HU19.57% » SMBTHEH10.87% © BATRE S WRETHIIEIS.15% » THI11.84% » 715
159.21% < 2848RE L& HE S (23.4%) » HREXKZ (10.84%) » T (7.05%) » BHEK
Ao 154.61% o 2TATHRIETRYE525.80% » ©:¥E14.18% » (34112.26% » BHA11.75% o 274911
FUBEIE23.24% » £HKZ18.31% » HAE6.34% o Ll LA BEABERET » 1953~ &8 5
FHETLENRD » 7 ~ £~ BEAFALRMOIR - — KR » HHBREEHD » L5
WRAES » RERLEE - KHEE SN EEEBABKIRY H5ImT : |
AR} (33.23%) - ¥ (9.81%) » ALEEE (8.97%) » &4 (8.16%) » 7% (5.56%)
BE : 1} (40.15%) » &4 (28.86%) » 7 (8.89%) » btk (4.62%) .+ % (2.96%)
. CE: i (24.68%) » 7 (22.49%) » B (9.70%) » FRE (5.48%). FLEEE (5.13%
- DE -5 (16.67%) » 7% (13.89%) » ¥f (12.5%) s &ik (9.72%) » i (6.94%)
EE: & (19.29%) » iR (18.87%) » &4 (6.35%) » WAL (5.40%) » Fis (5.31%)
3-4 KB BR _ o
BRI R BALE 7 MK (FKE 40~95m » FEEMREEL6. 1% » 5 SHK
AFKE 48~84m » FEEMBERR 11.6 4 o AMKFLEKE 60~153m » FHEEMEEBESD
44.85 #i o i Fig. 3.6 WAMMEUKEAT o KE00m LI, » — RIS FEE » CPUE
£ 10~16 %2 » 110m BAEEIEAE 9~23 f2H » CPUE 258l Lo B iR » £ HBE
90~105m JKERE » B Rh BB ERHIE o 7J<z¥ﬁaf17rr1ﬂﬁr@wﬂ%&ﬁaﬂﬁ&mﬁﬁﬁﬁmﬁﬁ
o BEBRARTEYE » BEREREX o
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Fig. 36 Relations between depth and catch of daytime &
' twilght in Australian waters.

3-5 FRFIRER :

— B EEEAEIRERRER A TR BRI RS BHRERE £
ERSIREAE R REEENNES - ARARAA 2 B o R /N 15. 115 » BKRR34.54
2 > 523,615 » HERRURZREREI. 19~20.80 2 H » FHR 16.58 %8 (Fig. 3.6) °
DU RN L E R MR EEEER (Table 3.2) » EIZUNYER A HBREEER
BERRERZ MR o T Suzuki (1965)7% DNERRERERZSEREEAN » ARRMR

(Lethrinus ornatus) BRBEEEEGHHIAR ° '

Table 3.2 The Result of test for the difference of catch between
daytime and twilight in Australian waters.

daytime twilight N : Number of trawling
N 21 15 X : mean of CPUE
X 23.61 16.58 S : variance of CPUE
S2 42.62 14.09 t : the value of testing the
Sz 2.029 0.939 significance
t 2.086 2.151 *k : gignificant at 5% level
(5=0.05) _

t =3.53>t'=2.11%*
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4 XE/RESH

4-1 KZELH%H
zﬁ%@Z(ﬁEEU@BEEE (CPUE, cases/hr) &7 appendxx Fig. 3.1-3.12. 3
% (Red Snapper, Lutjanus spp.) S 7#HK » }k3834 R 3630ME MM » FREBFHR
s Bz BEAE 1.09~6.87 ZH ﬁku%ﬁ]‘ESBBSZEIlE » LR B B R2.50~5. 90
EEE LSRR o FESLRRLE  FHHE SR L. sanguinus BEE(560% s L. sebae
30% s L. altifrontalis 10% 1 Jb5EREL L. sanguinus B35 95% + L. sebae (55% B
READRMHEZAE L. argentimaculatus BEBRRBBRIORE . ‘

&# (Silver grunter, Pomadasys hasta) %%ﬁﬁéﬁ"ﬁ%%{%,«-ﬂ%ﬁi%%& s 2

AAEFERBRILEE CPUE H/NE2.86 » HAB10.227E2047TRIE y RETEREELT
BESMABAERS  REREMRE T‘T?E@f(éﬁ’ﬁﬁﬁ °

£1#F (Sharp-tooth snapper, Pristipomoides multzdens) #Eﬁﬁéd—xr—%ﬁ £§2ﬁ1ﬁ']
ET~97 > KEAHEEHLER C. D.E. B M CE EBTERE » METEEO. 88~240
— s DIITIBHE S » HEEELE0.65~3. 742/ » ﬁk%&fﬁﬂlﬂﬁ[ﬁ ° .

%98 (Lizard fish, Saurida spp )ER—RELE HH » s FERBEREETRE  BEEZ
BORBEEESRE - A~CEREEENMR 2. 67~6.32 2 » DERL.7 » EES 0.3 9~1.33
o BN 6.32 MER 3034 BE o mEAIEENHA Saurida undosquamis REMEWIA S.
tumbil TEFE o EAER¥SHLL S. undosquamis RE * 72 AFEALT1.4~92.6% » BIE{L 53.8~85.7%
» CIZ{L 80.0~83. 3% ’ DE{S 7" 8% .0 :[tnii@&i@cu S, tumbzl ﬁ,fg S u/zdosquamzs Frik L

BRI o '

Bfa (Butter fizh) EEMAREE » CPUE % 0. 4247 8 » 2747 T 27ABET
BEEEES 0 BITRIRERALTE 3834 51 3639 BAEL R - RAEIS Psenopsis humerosus L Ariomma
indica V3T © mA~DEL A indicat®% » 15 83.6~96. 29% s e CEBRELERE ». P. hume-
rosus 15 48.6% ¢ A. indica 51. 4% o P. humerosus ST NEATERDER (Munro,” 1958)
’ g%ﬁPs‘é? P. anomala 757 : R e

5 (Trevally, Caranx spp) LM 4~6 3 BMTEREERISEAE © ]
§$ ’IJEAELDM R . R 0.87~1.17 EET" REEER » B 0.51~4.00 ﬁj‘%nﬁ
TE2BATIHIE

meLr (Russell’s snapper, Lutjanus russe’lz) Ijﬁfﬁq%gr’pﬁ"jb s ?,ﬁfaﬁ%rzaﬂl;{ 3639
RESS » CPUE £ 1.78-

44 (Golden thread, Nemipterus spp.) E&:ﬂﬁt%&?ﬁib‘ﬂﬁ?ﬁ%‘éﬁ %‘-&?EE’JE?%
Ay R EEAES 0.94~3.11 » BES 3.11~5.58 » CER 1.78» DER 1.53» E
B 0.21~2.10 L mES g uE » RRIBEIGRE °

Z4T# (Banded scad, Atule djeddaba) éﬁ%uﬁxﬁﬁb‘:"%tﬂﬂ?waBB(ﬁE s £ ?ﬁ%ﬁEE
! hxﬂ\rérkE{LA 4452847 IR © v

7% (Madras snapper, Lutjanus lul]anus) > 51510~123 & 1 ~ 3 B3RS » 4 6
RAGTHEEE @ o *w”i%\ﬁﬁit{ﬁ%f@#ﬁﬁ 55;'43 Ll3934E: 3738[53641[3_;.73(2947[:Z%E
%% > CPUE47151.87~1.92~2.19%2.22 case/hr °
R (Porgies, Lethrinus spp.) % MELRFEEH » 7E3641 &3639@2?3%*5?@% s B
HEPEEES2.62 » LI RB LTRSS o |1 L. lent]anf&L chaerorhychus g o

T8 (Sweetlip, Hapalogeny kishinouyei) {#HiBL7EILEE 2848, 2747 K 2748=(HIRE » i
BE#£0.12~0.59:2 0 » ' S : v
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4-2 TES
#¢ Fig’ 377@%%&@2@%%’%&%2&2%% "M}ﬁlﬁﬁnﬁ& S &~ HE -~ Big
F -~ EESEESHER » AL ~ 8 ~ Ik~ AR 4B ~ RIS ~ BT ~ SWSRISHEE
oﬁﬁﬁﬂﬁa’iﬁﬁ%mmﬂﬁﬁm\ s IR ~ BT ﬁﬁ ~ Bl WIS 120m AR, ~
FOE ~ GRIE ~ 9~ IR~ DI~ T BRI~ RIS HITE~ ALEEE ~ RIS BFEBEMBE
85~110m %H’Jﬂdﬁ"!ﬁ& ~ AE S TR ﬁa&i page ~ ’Jc EH{%EU%?&%EE 85m LIEEHIHEE

©

-

5. XEAERRER

FEENEER 22cm 0 ﬁj{ﬁ74cm ’ ﬁﬂ([&? (100~153m) %Ef@@flj\ ’ 5%‘?73’\ 40~50
cm 2 ®KkE (60~100m) %&ﬁ%”@@&k Fig 3.8 &R 35cm LJ\"FI’( 60cm u_tjﬁ‘@ﬂm#
HBREEKE o

- EREE B A 22 ~45cm » K 86~102m s BEEEMR 25~30cm s KZE106~109m » BB B
;sgnpmzfvsscm (Fig 3.9)°
M EEE 27~63cm —&%%%@500mu7‘" s IKER 110m %EE‘JFEE 50cm LI L s JbEB
ﬁ%ﬁ%ﬁ%m@id\ y ERREREHBEEX - o

PR RAE15~2lem » IR 17'E18cm » —lmE A rzomma ma’zca B RY Psenopsis T

humerosus BN » SHARKERIBEE o ‘

M ERE 10~25¢m » Fig 3.10 Bﬁ’ﬁﬁ‘ﬂ %&u&mm& %ﬂ([ai EWE/J\ ’ Eu%‘ﬂ%
f£22cm » HEBEEI5S~1Tcm Ze v

Yo RB8 EEE 15~52cm> i%iﬁﬁﬁ‘ﬂ/‘%ﬂ([ 'E%EIJ 34~37cm @"55 E%EW%%@%%
WaEESX (Fig 3.11) - SRR

E=IT S B HE 18~27cm » EEL R 22~23cm » KR 100~110m ’ “ig"%ﬁ%ﬂjﬁ’\ 25cm o
S B 23~37cm » KERFBELEK > 77~84m HEMER 27cm » 79~%m FEBEE
29cm » 100~110m fBESE 29cm Lk s MAEETI SR L. chaerorhynchus # L.
lentjan Bx (Fig 3.12) o ‘

STEEEE 12~4lcm » KEEZE 100m LLEE » -ﬁx'ﬁﬁigﬁiﬁ’\ 22~2Tcm » K% 100m Lj\éﬁ
A S e » A EEEHE » —% 16cm » —7E 26cm ’ @ﬁ%%ﬁ“ﬁﬁﬁ%% o-P. macro-
canthus B P. tayenus K (Fig 3.13A) : —

#fF7E 100~110m KREBRESHE 26cm LT 0 AZEZ 140m ﬁ%%ﬁi 32~35cm ZH 3
BE 34cmeo

KB EGEHE 20~27cm EARLEAKEBN %ﬁzkﬁ%’ék » XEBRE EU%%'E 22~24cm » B
#7 25~26cm (Fig 3. 13C) o

EESFEEEE 22~29cm » MEKERBEX o &M BT 14~30cm » EELRN 22~26cm
’ fﬁ’%ﬁf s 15~33cm » R REEIEK (Fig. 3.14, Cl~C4) BER 25~26cm » ik
FHBB BN » TEBELTE 26cm BT » BER 19cm K 2lcm (Fig. 3.14, C5~C6) °

ﬁf&%ﬁﬁﬁﬁ%ﬁﬁf*%ﬁﬂ(ﬁz%%ﬁﬁ Fig. 3.15~3.16 Ei7R» —*ﬂ&%ﬁ@'ﬂkl?a%ﬁ@?k °

6. IEAWBRMERRR

EE AR « S B~ TN R A R ASHRRERRE » HIHN
REEFLE | » spBMEME > ERMER » I Fig. 3.17~3.23 m@ﬁ%ﬁﬁiﬁ% @@%&%
BT MERERRY » ARERRE (L) R (W) ZAKRDT :
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Fig. 3.7 Vertical distribution of demersal groups. Lines indicate
the range of depth the species occurred and abundant

in bold lines.
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Fig. 38 Body length composition of red snapper (Lutjanus spp.) by depth.
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‘Body length in cm

- Fig. 315 Body length composition of blue spotted trevally (A-C), pearl

perch (D-E), great trevally (F), painted sweetlip (G) sweetlip
(H), rock-rod (I), black-banded kingfish (J), and batfish- (K-L).

e

Number of fish

10 12 14 16 i8 20 22 24 26

Body length in cm

Fig. 316 Body length composition of mackerel scad
(A), slipmouth (B), finny scad (C), purse-eye
scad (C), black pomfret (E).
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| W=1.9377-10° L+, 1 =0.984 (kg. cm)
%  W=2.6328-10"° L*#, r=0.900 (kg. cm)
#  W=2.4334.10"° L**% r=0.990 (kg. cm)
#  W=1.2899-10"° L*0, r=0.994 (kg. cm).
i W=3.0043-10-° L%, r=0.98¢ (g. mm)
g W=6.2030-10~7 L*¢!, r=0.984 (g. mm)
' 8 W=2.6311-10-° L3#®, r=0.973 (g. mm)
oW @  W=0.1736-10-° L**%, r =0.896 (kg. cm) -
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7. iﬁ#ﬁ?ﬁfﬁ"fl

E@ﬁﬁﬁ#ﬁﬁ%‘ﬁ (Standmg stock densxty) REHERR (Standing - stock
size) ZfEEH—RHA Shindo #3558 (Liu. 1976) °1§§ﬁm§%%ia‘ﬁ#%ﬁﬁl » {EAEE
100~150m EERREEDKEERAKNS 30 AR » HEXES 3 8 » FHEMLBRHMS 2.3/
B QIEIGRRBER—EE 0.383¢ Km? « AREBOZHER 50% (Tiew, 1969) » TAA
E &4 BENRBEE 0.86~1.24 Tons/haul ZH » 58 0.99 Tons/haul (fn Table 3) »
B RALEEAEZ HES 0.75 Tons/haul B% (Liu. 1978) o fHE ERER R MM E LR E R
FHEES 52kgs/ha » EHARBERNCEEEE Tkgs/ha BF (Liu. 1973) - BHMEIL
BRI GRS Z TR0 260,400km® » {5 ﬁzﬁkﬁﬁﬁﬁﬁﬁ 1345 0 » HMEERRB 672 F
ﬁ o .
& 1974 @um ’ mw{%iﬁﬁﬁﬁaﬁzméﬁﬁﬁﬁzﬁﬁwﬁ%  (BREEBBRIAKAEYN (Lin
1978) » BRAREZEEEMHR o MINTEILEE 1076 424 ERR4.9T » ERHENEER 6.7
% TEANELRESZEANBRRIRYE » R ARMEBNHEE - ‘ '

Table 3.3. Catch rate & standing stock densxty of demersal groups
' by sub—area in northwestern shelf of Australia.

- CPUE Standing stock density

Sub-area :
cases/haul tons/haul kg/hr cases/ha kg/ha
RA 28.58 0.86 437.7 1.49 4.7
RB 29.70 . 0.89 445.5 1.55 46.5 -
RC © 33.64 1.01 ' .504.6 1.75 52.6
RD 31.5 0.95 472.5 1.64 49.3
RE 41.24 1.24 618.6 2.15 64.5

Average 32.93 0.99 495.78 1.72 51.52
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Appendix Table 3.1 List of fish species taken by R/V Hai-kung from
northwest shelves of Australia in March-April 1979.

Family & Species

English name

Chinese name
(Commercial name)

I. Family Heterodontidae
1. Heterodontus zebra (Gray)
II. Family Orectolobidae
~ 2.Stegostoma fasciatum
(Hermann) ‘
3. Ginglymostoma ferrugineum
~ (Lesson)
: III. Family Scyliorhinidae
4, Halaelurus burgeri (Muller &
" Henle)
_ IV. Family Isuridae
- 5.Carcharodon carcharias
 (Linnaeus)

V. Family Carcharhinidae a

~ 6.Carcharhinus longimanus
~ (Poey) '

" -7.Carcharhinus coatesi
- ley) ‘
" 8.Carcharhinus spallanzani (Le

Sueur) -

(Whit-

9. Loxodon macrorhinus Muller
& Henle
10. Negogaleus microstoma (Blee-
ker) | |
11. Galeocerdo cuvier (Le Sueur)
VI. Family Triakidae
12. Mustelus manazo (Bleeker)

VII. Family Sphyrnidae
13. Sphyrna lewini (Griffith)

VIII. Family Squalidae
14. Squalus megalops (Macleay)
IX. Family Squatinidae .
15. Squatina tergocellata Mc
Culloch '
X. Family Pristidae
16. Pristispsis zijsron Bleeker

Port Jackson shafk

Zebra shark

\Tawny shark

Spotted catshark
‘White shark

White-tip shark
Coafes’ shark
Black-tip shark
Sliteye shark
Weasel shark
Tiger s.hark

White-spot gummy
shark

Hammer-head
shark

Skittle dog

Ornate Angel sha-
rk '

Sawfish

Ryt
MBS (REY)
5 E :
KRERE (RREY)

% &% ®

el
n" B (EY)

ﬁxmﬁ -
a A (EFDE)

B R}
EEERE K

vﬂ&éﬁﬁ(@ﬁ)
ERERE ()
W (DH)
AP (D)

BB (RY)
7 Rt
BT B (16

“EmH
TRgEE (2D 88
)
YR (W)
RMFEER

& oA
E B )
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X1 Family Torpedinidae
17. Narcine tasmaniensis Richar-
dson
18. Hypnos monopterygium(Shaw
& Nodder)
XII. Family Rhynchobati-
- dae o
19. Rhynchobatus djiddensis
(Forsskal) v
20. Rhina ancylostoma Bloch &
Schneider
XIII. Family Rhinobatidae
21. Rhinobatos bougainvillii
(Muller & Henle)
X1V. Family Rajidae
22.Raja australis Macleay
XV. Family Urolophidae
23. Urolophus testaceus (Muller
& Henle)
XVI. Family Dasyatidae
24. Dasyatis uarnak (Forsskal)
25. Dasyatis kuhlii (Muller & He-
nle)
XVII. Family Gymnuridae
26.Gymnura micrura (Bloch &
Schneider)
XVIII. Family Myliobatidae
27. Aetomylus nichofii (Bloch &
Schneider) : ’
XIX. Family Albulidae
28. Albula vulpes (Linnaeus)
XX. Family Muraenidae
29. Gymohothorax woodwardi Mc
Culloch
30. Gymonothorax prasinus (Ric-
hardson)?
XXI. Family Congridae
31.Rhynchocymba nystromi
(Jordan & Snyder)
XXII. Family Muraenesocidae
32. Muraenesox cinereus (Forss-
kal)

Little numbfish

Numbfish

White-spotted sho-
velnose-ray
Shark ray

Bougainville’s - sho-
velnose-ray
Common skate

Common stingray

Long-tailed ray
Blue-spotted sting-
ray -

Short-tailed butte-
rfly ray

Eagle-ray

Lady fish; Borofish
Woodward’s eel

Green eel
Silvery conger

Pike eel

R
AT (L)

AN WA
Lo

TR (RED)
Y OEER (BED)

BB
MEREER (EED)

i & B
BNERE (W)
F R
S 15

B
s -HAL (R
HELA

BLH
B (UREN)

L I
I

m #E WER
&7 B
RERBEE (88
RRREE (B8

w e B
BB

¥ 8 F
X % 8 (EER-IRT)

AL (R85 #et)
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33. Oxyconger leptognathus
(Bleeker)

XXIIL Family Nettastomidae °

34.Chlopsis fierasfer Jordan &
Snyder
XXIV. Family Ophichthyidae
35. Pisoodonophis cancrivorus
(Richardson)
XXV. Family Clupeidae
36. Harengula koningsbergeri~
(Weber & De Beauford)
37. Pellone ditchela Valenciennes
XXVI. Family Engraulidae -
38. Stolophorus heterdobus
(Ruppell) ~
XXVIL Family Chirocentridae-
39. Chirocentrus dorab (Forsskal)
XXVIIL Family Synodotidae
40. Saurida tumbil (Bloch)
41. Saurida undosquamis (Rlchar—
dson)
42. Synodus SmlllS McCulloch
43. Trachinocephalus myops
(Schneider)
XXIX. Family Ariidae
44, Arius thalassina (Riippell)

< - XXX. Family Plotosidae

45. Plotosus anguillaris (Bloch)
XXXI. Family Brotulidae

46. Monomitopus sp. -
XXXII. Family Carapidae

47 Jordanicus gracilis (Bleeker) "

XXXIII. Family Lophiidae
48. Lophiomus setigerus (Vahl)
XXXIV. Family Oncocephalidae
49. Halieutaea' stellata (Vahl).
XXXV. Family Batrachoididae
50. Batrachomoeus trispinosus
;{Gunther) - ‘
XXXVL Famlly Psettodxdae

Long—nosePik éél
Wire eel
Burrowing snake-
eel

Spotted herring

Ditchelee

East Indian anch—
ovy

Wolf herring

Common saury

Large-scaled 'sa:xﬁ'fy |

Streaky lizardfish
Painted saury

Giant salmon catf-
ish o
Striped catfish
Blindfish

Lipless’ Mess mate-
fish

Fishing frog

' | Starry handfish]

Estuarine frogfish
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51. Psettodes
Schneider)
XXXVII Family Bothidae

52. Grammatobothus polyophthal-
mus (Bleeker)

53. Grammatobothus pennatus
(Ogilby) '

54. Pseudorhambus duphc1ocella—
tus Regan

55. Pseudorhambus diplospilus -
Norman

efumei (Bloch &

56. Pseudorhambus quiﬁquocella—’

tus Weber & De Beanfort
57. Pseudorhambus elevatils
Ogilby
58. Engyprosodon grandisquamma
(Temminck & Schlegel)
XXX VIIL Family Soleidae
59. Aesopia cornuta Kaup -

XXXIX. Familyl Cynoglossidae |

60. Cynoglossus robustus Giinther
XL. Family Triacanthidae
61. Pseudotriacanthus strigilifer
(Cantor)
XLI. Family Baustidae
62. Abalistes stellatus (Lacepede)
63. Balistes ringens Linnaeus

64. Balistes sp.
65. Pseudobalistes fuscus Bloch
& Schneider - - .
XLIL Family Monaéanthidae
66. Chaetodermis spmosmsxmus
(Ouey & Galmard)
67. Navodon modestus(Gunther)
68. Thamnaconus fajardoi Smith?
69. Stephanolepis cirrhifer-
(Temminck & Schlegel)?
70. Scobinichthys sp.’

XLIII. Family Ostraciontidae
71. Lactoria diaphanus Linnaeus

Queensland halibut

Three-spot floun-
der.

Pennant flounder

Cartwright's floun-
der

Five spot :flound'er

' | Deep flounder . -

Spiny-headed flou-
nder -
Horned sole

Tongue sole

Tripodfish

Starry triggorfish..

| Brown-lined trigg-

erfish
Triggerfish
Brown triggerfish

Prickly
cket
Leather—;acket

‘leatherja—

Leather-jacket
Leather—jabket

- Lea—ther-jécket ,

| Diaphanous cowfish

Twin-spot flounder
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72. Rhinesomus gibbosus (Linnae-
us)

73. Rhynchostracion
hus (Bleeker)
XLIV. Family Tetraodontidae

74. Canthigaster rivulatus
(Temminck & Schlegel)

75. Pleuranacanthus sclerulus
(Forster)

76. Lagocephalus laevigatus iner-
mis (Temminck & Schlegel)

rhinorync-

77. Lagocephalus lunaris lunaris
(Bloch & Schineider)

78. 'Amblyrhynclklotes hypselogen-
ion (Bleeker) ‘

79. Arothron stellatus (Bloch &
Schineider)

80. Fugu sp.
XLV. Family Diodontidae

~ 81. Dicotylichthys myersi Ogilby

82. Tragulichthys jaculiferus
(Cuvier & Valenciennes)
XLVI. Family Veliferidae

83. Velifer hypselopterus Bleeker
XLVIIL Family Holocentridae

84. Ostichthys japonicus (Cuvier
& Valenciennes)

85. Myripristis murdjan (Forss-
kal)

86. Adioryx ruber (Forsskal.)
XLVIII Family Monocentridae
87. Monocentrus japonicus (Hou-

ttuyn)
IL. Family Fistulariidae

88. Fistularia petimba Lacepede

L. Family Centriscidae

89. Centriscus scutus Linnaeus

LI Family Zeidae
90. Zeus faber Linnaeus

LIL Family. Antigonidae
91. Antigonia capros Lowe

Boxfish

Small-nosed boxfish

Toadfish

Silver-cheeked
Toadfish
Silver toadfish -

Silver toadfish
Bar-cheeked

fish
Starry toadfish

toad

Toadfish

Myer’s porcupine-
fish
Spiny puffers

Wing-fish

Deep body soldier(
fish '
Crimson squirrel-
fish

Red squirrelfish
Pine cone Fish
Smooth flutemou-'
th

Groove razor-fish

John Dory

Rosy boarfish
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LIIL Family Scorpaenidae
92. Sebastiscus marmoratus
" (Cuvier & Valenciennes)
93. Pterosi russelli Bennet
94. Apistus carinatus (Bloch &
Schneider) ‘
LIV. Family Synanceiidae
95. Inimicus didactylus (Pallas) -
96. Erosa erosa (Langsdorf)
LV. Family Congiopodidae
97. Erisphex potti (Steindachner)
LVI. Family Platycephalidae
98. Platycephalus arenarius Ram-
say & Ogilby
99. Cociella crocodilus (Tilesius)
LVIIL Family Triglidae
100. Pterygotrigla hemisticta
(Temminck & Schlegel)
101. Lepidotrigla abyssalis Jordan
& Starks
LVIIL Family Peristediidae
102. Peristedion oriental Temmi-
nck & Schlegel
LIX. Family Dactylopteridae
103. Dactyloptena orientalis (Cuv-.
‘ier & Valenciennes)
LX. Family Sphyraenidae
104. Sphyraena jella Cuvier & Val-
enciennes
105. Sphyraenella flavicauda
(Riipple)
- LXI. Family Scombridae
106. Rastrelliger canagusta (Cuvi-
er) '
107. Sarda orientalis (Temminck &
Schlegel)
108. Auxis thazard (Lacepede)
109. Scomberomorus commersoni
(Lacepede)
110. Scomberomorus guttatus
(Bloch & Schneider)
LXII. Family Gempylidae

Red rock-cod

"I Russell’s firs-fish

Short-spined wasp-

| fish-

Demon stinger
Monkey-fish

Sand flathead
Flathead -
Gurnard
Gurnard

Smooth-nose
obin

sear-

Purple flyinggurn-
ard

Slender sea-pike
sea-

Short-jawed .
pike

Rake-gilled macke-
rel S
Oriental bonito

Frigate mackerel
Narrow-barred
Spanish mackerel
Spotted Spanish
mackerel

| #®

af\ e

BREM
B gk

ER R
RABF A
EERE

W R

HRAM
KGBR

A A w
p= B

B
il

AR
A R

SHAR
oA

& %R

+ ¥ B

=N

w s

A

BY4+RA

& W8

7O

W B (EFR)

It 8 (BHE)




60

111. Rexea solandri (Cuvier)
LXIII. Family Trichiuridae
112. Trichurus coxii Ramsay &

Ogilby _

LXIV. Family Ephlppldae
113. Platax novemaculeatus Mc

Culloch :

114. Platax orbicularis (Forsskal) ~
LXV. Family Chaetodontidae’

115. Parachaetodon ocellatus
(Cuvier & Valenciennes)

116. Coradion chrysozonus (Cuvier

‘ & Valenciennes)

117. Chelmo rostratus (Linnaeus)

118. Heniochus acuminatus (Linn-
aeus)

119. Chaetodontoplus douboulayi
(Gunther)

120. Chaetodontoplus personifer
(McCulloch)

121. Heteropyge sexstriatus (Kuhl
& Val Hasselt) :
LXVI. Pomacentridae

122. Chromis sp.

LXVII Family Mullidae

123. Upeneus moluccensis (Bleeker
)

124. Parupeneus pleursopxlos (Ble—
eker)

125. Parupeneus indicus (Shaw) -

126. Pseudu peneus chrysopleuron
(Temminck & Schlégel)
.LXVIIIL. Family Branchiostegi-
¢ dae -

127. Branchiostegus japoﬁicus jap~

onicus (Houttuyn)

LXIX. -Family Apogonidae - -~

128. Gronovichthys atripes (Ogil-
by) R
129. Lovamia septemstriata (Gun-
ther) '

| fish

Soldier-fish

King barracouta

Australian hairtail

Short-finned batfi-
sh n ‘
Narrow-banded
Batfish

Six-spinned butte~
rflyfish .
Golden-girdled

| Caralfish

Beaked coralfish
Pennant coralfish

Angelfish
Angelfish

Six-banded

Puller .

Goidband goatfish

Spotted golden.

goatfish ~
Yellow-spot goatfi-
sh ’
Gold-saddled goat—
fish

Tile fish

Two-eyed cardinal-|
- 1fish-

Seven -banded
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4130, Apogonichthys ocellatus (W-
eber)’
13L. Apogon sp. -
LXX. Family Priacanthus
132. Priacanthus macracanthus
Cuvier & Valenciennes.
133. Priacanthus tayenus Richard~-
son SR
134. Priacanthus sp.
LXXI. Family AcrOpomxdae
135. Acropoma Sp.. - :
LXXIL Famlly G]aucosomldae
136. Glaucosoma burgen Richar-
dson '
137. Glaucosoma fauvelii-Sauvage

138-Glaucosoma magnificus Ogilby

. LXXIII. Family Histiopteridae

139 Histiopterus types Temminck

& Schlegel R
LXXIV. Family Serramdae
140. Diploprion bifasciatum (Kuhl
& Van Hasset)
141. Epinephelus latifasciatus (Te~
mminck & Schlegel) ‘
142. Epinephelus amblycephalus
(Bleeker) ;
143. Epinephelus eplstxctus (Tem—-
minck & Schlegel)
144. Epinephelus rankini Whitley -
145. Epinephelus akaara (Temmi-
nck & Schlegel)
146. Epinephelus fasciatus (Forss-
kal) A
147. Plectropomw maculatum (BI—
och) .
LXXYV. Family Sciaenidae
148. Miichthys sp.
149; Pseudosclaena ax1llarls (Cuv:—
er)
LXXVI Family Sillaginidae -

Ocellated cardinal-
fish
Cardinal-fish

Red bigeye

Purple-spotted
bigeye

| Bigeye

Grey blgmoath )
bream

Banded bigmouth - |

bream
Threadfin bigmouth
bream

Boarfish

Two-banded perch |

Cod

Rankin’s rock-cod

‘Yellow—g‘roup"er g

Black-tipped rock-

c‘od
Coral-cod

Croaker’

‘Black-spot jewfish.®

Blunt-headed rock-
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150. Sillago ciliata Cuvier & Vale-
nciennes

LXXVIL Family Gerridae

151, Pentaprion longimanus (Cant-
or)

LXXVIIL Family Nemipteridae

152. Pentapodus nagasakiensis (T-
anaka) '

153. Pentapodus setosus (Valenci-
ennes) '

154. Nemipterus peronu (Valenc1e—
nnes)
155. Nemipterus virgatus (Houft-
uyn) :
156. Nemipterus bathybxcus (Sny—
der)

157. Namipterus hexodon (Ouoy :&
Gaimard)

158. Nemipterus delagoae Smith

LXXIX. Family Sparidae

159. Gymnocranius griseus (Tem-
minck & Schlegel)

160. Argyrops spinifer (Forsskal)

161. Argyrops berda (Forsskal)
162. Dentex tumifrons (Temminck
& Schlegel)

LXXX. Family Lethrinidae
163. Lethrinus miniatus (Bloch &
Schneider) - :
164. Lethrinus lentjan (Lacepede)
165. Lethrinus nematacanthus Ble-

eker
166. Lethrinus sp. 1
167. Lethrinus sp. 2
LXXXI. Family Lutjanidae
168. Lutjanus argentimaculatus
(Forsskal) ‘
169. Lutjanus johni (Bloch)
170. Lutjanus rivulatus (Cuvier &
Valenciennes)

Sand whiting

Lorg-fined silver
biddy

Nagaskiens
theradfin- bream
Paradisefish

Rose threadfin
brean

Golden threadfin
bream-
Yellowbelly thread—
fin bream

Ornate threadfin
brean

Delagoa threadfin
bream

Grey large-eye
bream

Long-spined snapp—|:

er
Pikey brean
Yellowback sea br-

leam

Long-nosed emper-
or

Red spot emperor
Thread-fin emper-
or

Emperor

Emperor

o Mangrov.é red

snapper
John’s snapper -
Blue-spotted
pper
Rosy snapper
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172. Lutjanus lineolatus (Ruppell)
173. Lutjanus spilurus(Bennett)
174. Lutjanus russelli (Bleeker)
175. Lutjanus caeruleovittaus

' (Cuvier & Valeuciennes)
176. Lutjanus sebae (Cuvier &

Valenciennes)

177. Lutjanus sanguineus (Cuvier)
178. Lutjanus altifrontalis Chan

179. Lutjanus monostigma (Cuvier
& Valenciennes)

180. Lutjanus sp.1

181. Lutjanus sp.2

182. Lutjanus janthinuropterus
(Bleeker) ,

183. Pristipomoides multidens
(Day)

184, Coesio lunaris Cuvier & Vale-
nciennes

185. Coesio chrysozonus Cuvier

LXXXII Family Pomadasyidae :

186. Plectorhynchus p‘ictﬁs (Thun-
berg)

187. Hapalogeny kishinouyei Smith
& Pope

188. Scolopsis eriomma Jordan &
Richardson B

189. Scolopsis temporalis (Cuvier)

190. Pomadasys maculatus (Bloch)
191. Pomadasys hasta (Bloch)
LXXXIII. Family Teraponidae
192. Terapon jarbua (Forsskal)
193. Terapon theraps Cuvier &
Valenciennes :
LXXXIV. Family Carangidae
194. Megalaspis cordyla (Linnae-
us)
195. Decapterus lajang Bleeker
196. Decapterus maruadsi (Temmi-
nck & Schlegel)

Bigeye snapper

Blue-line snapper
Russell’s snapper
Nine-line snapper

-Emperor red snap-

per. .

Red snapper
High-frontal red
snapper
One-spot snapper

Red snapper

Red snapper
Yellow streaked
shapper
Sharptooth snapper

Rising-moon fusili-

er
Bananafish-

Painted sweetlips
Kishinouye’s grunt

Rose
am
Rainbow monocle-
bream

Blotched grunt
Lined silver grunt

Crescent perch
Banded trumpeter

Finny scad

Round scad

Bule mackerel scad

monoclebre—|
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197. Decapterus russellii (Ruppell)

198. Decapterus kurroides akaa-
dsi Abe

199. Trachurops crumenophthal-
mus (Bloch)

200. Alectis ciliaris (Bloch)

201. Alectis indica (Riippell)

202. Gnathanodon speciosus (Fors-
skal)

203. Atule djeddaba (Forsskal)

204. Uraspis helvolus (Forsskal)

205. Caranx bucculentus Alleyne
& Macleay

206. Caranx sexfascxatus Ouoy &
Gaimard | o

207. Carangoides ferdan (Forsskal)

208. Carangoides coeruleopinnatus
(Ruppell)

209. Carangoides chrvs0phrys (C-
uvier)

210. Cararigoides malabaricus (Bl-
och) :

211. Zonichthys n1grofasc1atus (R~
tippell)

212. Scomberides commersonianus
Lacepede

LXXXV. Family Formionidae
213. Parastromateus niger (Bloch)
LXXVL Family Leiognathidae

214. Leiognathus elongatus. (Gunt-
her) . S

215. Leiognathus fasmatus (Lacep—
ede) .

216. Leiognathus bmdus (Cuv1er &
Valenciennes)
LXXXVIL Family Menider

217. Mene maculata (Bloch & Sch-
neider)

LXXXVIIL Famtly Rachycentrld—-

ae

Russell’s mackerel
scad :
Round scad

Purse~eye scad

Pennant fish
Mirror fish
Golden trevally

Banded scad
Basset-Hull's trev-
ally . :
Blue-spotted | trev—

ally .
Great tre{zally

trevally
Deep-body trevally

Long-nosed treva-

1y o
Malabar trevally

Black-banded king-|

fish

Leatherskin

Black pomfret '
Slender ponyfish -
Striped pony—_fish-

Orange-fxn ponY ,
fish

Razor trevally
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218. Rachycentron canadum . (Lin-
naeus) :
LXXXIX Famlly Echeneldae
219. Echenels naucrates Linnaeus
- XC. Family Stromateidae
220. Psenopsxs humerosus Munro
XCI Famlly Ariommidae
221. A_rlqmma indica (Day)
- XCII. Family Champsodonti-
~ dae ‘
222.Champsodon snyderi Franz -
XCIII Famxly Parapercxdae _
223 Paraperc1s sp.
-XCVIL: Family. Uranoscopidae
224. Ichthyoscopus 8p.
225. Uranoscopus ohgolepls Bleek-
‘er : : ‘
XCV. Famxly Calhonymldae
226 Calhonymus kaiafius Gunther
-~ XCVI Family Labriidae
227. Anampses lennard Scott.
- 228. Bodianus perdltxo (Ouoy &
Gaimard) '
229.Choerodon cephalotes (Castel-
“nau) _
230. Choerodon sp. 1
231. Choerodon sp. 2
232. Choerodon sp. 3 v
XCVIIL Family Scarndae
233 Scarus ghobban Forsskal

XCVIII Famlly ngamdae
234. Slganus canaliculatus (Park)

7 IC.’Family Acanthuridae’
235. Acanthurus dussumieri Curier
& Valenciennes?

Black kingfish

Slender suckerfish

Northwest ruffe

"I Indian driftfish

Sabre-gill
Grubfish
Stargazer
Stargazer
Dragonet

Chiseltooth-wrasse
Golden-spot wrasse

Purple tuskfish
Tuskfish
Tuslffish

Tuskfish

Blue-barred orange
parrotfish

White-spotted spine
foot

Surgeonfish

\mmay 9

| EEER

R

B A f
£ B A
=R =
B 88 #
A S (A
g e R

-

Eﬁnﬂ
Pl

e AR

BERR A

1Eﬁﬁﬂ

- KRERMFHE

AR

F B
i
F3
47—
L e
EWHz=

%%mﬁ_

‘ %%Bﬁlﬂ-
%ﬁ(%ﬂiﬁ L &ﬁi)

- 4L £

BMIFIE (A

RS ‘v;f

>




€6

18761 a8e10Avy
801 Ly € 8 W 8 S6LSUTORISL 8 OV €2 6 SL € VE I 89T & 512 290,
00 & T § 0 T % L § € 0 €0 0 & 6 0 7 €& . WS & oyl 6u
T OL TL O 02 % ¥ I 9 2, 18 0 202.0 8 0 € 2 L 8002 O €8 82
00 0 T ¥ € 0 0 6I¢ 86€0 0 06 6 1 6 0 ¥ 0 6 L84 . L 0z L2
O €9 9 L 1698 J L 6 0 O 2 I 8 0 ¥ S € . 606 - 4 T
0 0 0L 2 6 0 0 O1 vN 0 ¢ S L 0 0 T 0O 0 0 ¢ 8.°€¢ 1 9/ Ly82
I 0 1 I ¢ 0 0 € - -0 o € 0 6 0 0 G O I 0 2¢ €€°61 T 114 8¥62
0 0 ¢ T L 0 0 € 1 ¢ ¢ 0 9 0 T 1 1 0 ¢ . N 11°2¢ 1 19 L¥6¢
g0 0 0 T ¥ 0 0 O 0 2 0 I § 0 § L 2 1 O 6 AT 2 (4 99€
¢0 0 0 0 0 O T O Z ¢ ¥y 0 0 0 O . vy ¢ T T 9 ww.NH 1 62 6£9¢
0O 6 0 0 0 O T 0 0 g O o 4L O 0 o0 0 ¢ ¥ o1 64 L1 1 .8 8€.LE
0 0 ¥ 0 0 0 0 0 0 4 0 0 91 O 0 0 0 € T AN v.°61 1 9y 8E£8E
00 0 0 0 0 o0 O 0 0 , 0.0 € 0 0 L 0 0 T ¥ 8L°€1 I 18 168¢
0O 0 0 0 0 0 0 O 0 0 0, . 0 ¢€ 0 0 € 1 H. 1 €1 88°S1T T 8 9€8¢e
0 0 0 0 2 O o 0 0 0 o 1T 9 0 0 4 2 O I A 68°91 T 8¢ Gc6e
I 0 0 0 & 0 O o 0 0 0 1 6 0 1 ¥ ¢ 0 8 L2 9y a1 ¢ 99 yE68
0 0 0 O 0 O 0 0 1 0 0 0 0 0 0 0 A V1 1 12 JAAAN 4 A ye8¢e
Ty eSESE S TSP ST U T T e L, e
@ % 2 W o mw s yuw b oww oy v s ow o ow s END uoIEd Burysig

'spunoid 3uyysly jo axenbs-22139p jjey £q pue s9109ds £q umoys yoje) g¢ ‘diqe,], xipuaddy

!



an[BA MO] PIXIN 76 wea1q esg 'gg 3aa3wod yoelg ¥g yS|JIB0D 0z  Peds punoy ‘gl s9do-81g gl  PEIIY} uspjos) g Ysy prezry ¢

an[ea y81y poxI ‘[¢ dijizeems pajureg ‘iz ysiyIeg ‘€¢ YIBYS [[BWS ‘6] PBOS [919)OW ST zaddeus se1pey ‘11 Jeddeus sjessny ', 1addeus y3003-deyg ¢

yoiad [Iesq 0g [RIIIey 0z YsiJa]IINg 22 YSIjIed BIg '8l dijpeoms p1 yinowdys uowwo) [ Aqreasag -9 193uni8 teang

ysi Jueadisg ‘67 spinbg ‘gz yeayoaulds 208y paieg [z Poo-¥00Y ‘LI saiS10g ‘g1 peos pepueg ysiy 193ing g 1addeus pay -

- lsquinu sapads

2°E 2€ 96t TC €L 2C 19V ¢ 92 € LI'C € ¥IT g€ LI'v g€ LI'S 2 II'8 Z6 289 26 SP'9 26 OP'S € S0'IZ <€ SSF 26 PSII ZE
€9°C 1€ 08¢ 1€ €€ 1€ 907 16 €92 1€ SE€'¥ 1€ 8C'E IE 681 Y€ SVE IE WS € S€F IE 22'C 16 O0L°C IS 68°L 1€ S5 IE ¥SIL IS

€1°0 22 12
ero €2 -7 oo
- 22°0 L 61
Z°0 81 81
€0 61 ¥5°0 VI 69°0 61 as
0L°0 ST 92°0 1T 80°1 * 61 690 €2 91
0,70 8T 80 21 80T 2t 66’1 G2 s1
0.0 62 1S5°0 81 6E'T 92 ¥9°'T ST 681 <2 ¥
0.0 €2 20'T 8 [0 G 74 ¥°'T § 681 SI eI
W1 S 8°T 9T &0 ST S¢'1T 11 ¥9°'T LI 68'1 02 2l
W1 TI 81 ST 80 LI €9'T SI L2 61 ¥9°T 8 66T 2T 2L'T 61 94°0 0F 11
I'¢ L Oy'T O 2I'T OT 06'T OI I€'T 8 Z21'2Z ST ¥9°'T €1 8.2 22 Sp'e 81 9.°0 22 01
12 v €T 9L 6F'T 9 LI'Z 8 €92 ST LI'Z 6 82'€ & 8.2 & &g 2 st 02 6
%6 6 LI'C ¥ 6v'T el ¥z L €9°¢ S LI'Z €% 8°€ L 985S 9 S¥'E 1T 042 OF 0L°2 22 £9'¢ 12 81 61 8
'€ 9 S8 9 81T 8 € 6 €927 L LI'Z 3L 82€ €2 69 1 069 62 0.2 81 LU'Z €2 0L°¢ S2 €9¢ 02 28T /L1 960 22 A
%5 €& ¥y OI 98¢ %I 25°¢ ¥ €92 ¥ SEV ¥ o6V 6 ¥6'9 LI 069 S TPS 82 LI'g Il € ST O0LT €1 €92 11 S5°v €1 96°0 9¢ 9
%'t 8 S L 9%t ¥ o9V S 859 02 269 L W'Y v €8 12 069 € I¥S oI 269 2 Z2e 1L 0% I ‘m‘N.m 9 909 8 T § S
€F S SSIT € ¥0°8 L 19" € Te'6 T 80T 9 028 IT 2.6 8 PEOT €1 I8°0I II 69'8 6 PS'9 22 0.2 7TI 92§ €1 I§°L 9 261 II 4
¥'9 €I 92°¢r § QLTI S S0°L 9 P8I 9 /80T 8 ¥86 I OS2l ¥ 6L°6I 8 ISET € 69'8 £ 896 I TI'8 T 64°ST T ertzl II Sg'e €I £
Hm.wﬂ. ¢ 8I'VI 2 /212 € ¥8°01 1 'SI'€l 6 ZS6T T 8F'TT 9 68'CT IT 6261 T 26°8T T 60°92 ¥ 95°2C 8 ¥I'GE 8 2v'8T 8 F9°ET T 26°9Z2 21 Z
bekc T 08'S2 T 8966 I ¥9'€2 2 SI'El ¢ 9282 & 04726 @ 99T €1 6902 ¥ €072 ¥ S8LVE I SI'SY v PIGE ¥ HSL ¥ I60F b 9LOF ¥ I

ou ou ou ou ou ou ou ou ou ou ou ou ou ou ou ou ON

% ds % ds ds ds ' % ds % ds % ds % ds % ds ds % ds % ds % ds % ds % ds % +ds | Bupurd

[

6v.8 8¥.2 Lvlg 8¥82 L¥82 8762 62 150¢ 669¢ 8.8 868 E8¢E 9£8¢ GE6¢ ye6€ vE8e ealy

‘Seare Burysiy JUIISIIIP £q yojed ay3 ul s9f03ds urewr jo afejudosiad Iyl ¢ 9iqe], Xipusddy.

9






69
i F‘?"ffﬁﬁ prig = T
@] &

FERBRIGAEZEBREENICENRRBEENRNBEE IR » EERRRATRNRER
HARRE ﬁﬁﬁﬁé%&%lﬁ%ktﬁ@%ﬁ%ﬁﬁﬁmu%ﬁm%g %%%&ﬁﬁﬂﬁm%

ﬁﬂ%ﬁﬁ&%ﬁ%ﬁ%ﬁﬁﬁﬁﬁmfﬁz—'L%ﬁﬁ%@ﬁ%%m%%ﬁﬁ%ﬁ%m » T
BE—EBETE ﬁ%%ﬁmﬁ@&%ﬁfﬁﬁﬁm$ﬂﬁi » EREBRUAN AR E R
RNAK » MBEBRAZER #€4Wﬁﬁ&ﬂﬂi—ﬂﬁﬁﬁﬁﬁfé&ﬁﬁ%ﬁ%uﬁmﬁﬁﬁ
R Z50%BIFE@ER/NREE - %uﬁﬁﬁ%ﬁﬁ%%T%%@%ﬁﬁ%%@m&%ﬁ°

B & BIASARER S 200 WG POK LI » WTRRERAEREL 25 » ATAEREA(FR
%milﬁ%ﬁ$@ﬁﬁmﬂﬁﬁ » BERAERR B RAGERITR - RRBNERFEHKE
18 B R R ﬁ%ﬁ*ﬁﬁ“ﬂﬁﬁmﬁiﬁﬁ%’ﬁu&&ﬁftﬁ%ﬁ%%¢@ﬁ
%Aﬁﬁ%°

H’iﬁﬂﬁi

$ﬁ%ﬁ%ﬁﬁﬁ%%ﬁmFg4lﬁTﬁEf—&kﬁmﬁﬁﬁﬁnﬁmZEm% o A (Cod
-end)MEFEHS#E(Cover net)WFig4.257R » ‘BEMBEH400D/4150:22P.E. S SR s » 4448
1380 D/3/152P.E. 43 LU &5 R TR v.fﬂ»ﬁﬁﬂjﬁEZchﬁs,O—i—o 2cm (lknot 2 legs) ZEMEE
2 EA8H9.0:0.3cm(lknot 2 legs) AWBEARSS.0:£0.3cm o

ZARBEBEESEHT (masking effect) SRR S EREMLTRER
AWMEERENE S —RIAENE(Belly top) LB mMA MRIEANEM - BRABIEREKTR
B R EESEMAREA FHEEdcm » BERAEMSEERMAMEE 290cm » HH LB R ES
R—gamamBER » HUARRBZHBEXNBEHETS  BARSHEHTAGEEEERXR
BEMENSBYERNESERERERTT RS A EME B -

RIS REAEERER  BEEEITRER M R EHEE % » RAETHERNEE ¥
RERBELAGHNSE  AIELHAENRE REERIRIER) ~BE  HL 1cm HHES
B SRS ARE—EENER  AEBZFHEERERE -

—~ {FER

iﬁﬁﬂ@ﬁﬁ%%ﬁﬁﬁ%ﬁﬁTﬂﬁ%ﬁ%Q@ﬁ%mmﬁ s HIERR AR KR Table 4.1
dﬁm~%&@&ﬂma&wa@%%@%ﬁm'ﬁ%@%%ﬂ#&%a&ﬁk%@%@% XH
MERFBABXEBEESESHAEEY » ném » BY ¢&’ﬁﬁ TRE » #8 » TR RS
B EETRBPBERER R %—ﬁﬁ?uﬁﬁ%ﬁﬁ&$~ﬁmﬂﬁﬁﬁ » LUIE ISR B SRIE 46
RBE S REBI MR (Selection curve) o H Tabled.1 TN BB ZEWHNAL » REEBKE
E7E29.5°C~30.2°C » L HRBREKRE EZE KBRS » KB EB{LTBIE0.3°C o« KEMR 100~
128m o EEEEBSm/s c EEBY » HBEIORXBEOBNMHBE » fARE SRS 06 » 8
A TSI SR N RS /EERE - BERRBEETES AKX MEBRNISR DR
B R ) O YR AR R A AR P N IR D B — /N



70

5.6"

5.6

3. 76"

hit CR

/

- .

»

Fig. 41 Dimension and construction of trawl net used

in this experiment -

210 150 50
650 x 30mm -1 650 x 30 - 11ko X 90mm
double webbing double
= ' 7.7 | weébbing
ey .- cod-end
cover net

Fig. 42 The design of cover net and cod-end

24

140 x90




71

0 - 208 oS 00T o060 06 8€ ST T ST VI H22Hel SiL0FL S ‘S6L.- 6.
0 - 0°08 ' SIT o060 06 0'€ 00 I ST . OF HOTJZLSEIEl S 'S'6L 8
0 - 0°08 $ 02T o592 0t 82 9 0PI L0 HSLII SWEL §S6L L
S 0ez 5°62 s A 06 €¢ & T S5 6 HWEH6IT SBLSI 6UEEL 9
S 0gz 8°62 'S 82T o567 0t €S & T W LT TIE6I SILSL GI'E6L S
v oo 0°08 s 01T o090 06 ¥'S 8 T 05 S H2e021.SL081 ST'E6L ¥
voo0g 6°62 'S 21T <090 06 . 0¥ 02 I S ¥ H.ST.021 S.60.81 SI'E'6L €
S 00z 6°62 'S ZIL .S90 0 89 ST g .S  TI WB80.00I SELSI SI'E'6L 2
€ 092 862 'S 0T oSH0 0'¢ 89 ST g .08 L 6561 S0%8L SI'E6L .
S/IN. 11q - (Do) . (ur) (1) (septu) - (w) () (w) - (W)

- 91nmjersdwal JuewIpag : PA .wa L [ney jo. o

pPuIpm I93e M y3da(g esino) , , ang - uoies0 sjeq [ney

ooeyIng woljoyg _ Buiney - Suruuidag Lo

sjudwlaadxs ysow Bupinp psjonpuod s3ulney uo eI [y 9[qBL



72

N REyERRREE
AZxRBREasm Table 4.2 FrRik21E » XLBXESE (Cod—end) &ﬂﬁ (Cover

net) ¥y aEEHHR Table 4.3¢

Kiﬁﬁm%&%%%ﬁ%%%ﬁﬂkmenrn@ s AR EZE AT REMEY » BRE
A AR » FIEBURIEE Selection rate K-, A+B o i Table 4.3 REARHBEER
ATREAHREERBRBIENOFAER - BT EE RN ERERANE XS HEAROES
HE BHEEETASRBAEHEANSERE .

HTable 4. 38 BA » KENBAZEBRLRE ﬁﬁ*ﬁﬁﬁ%&&ﬁ%%ﬁ&&mﬂ
» SRS AR A B ES140mm » HES 157mm + AR 197mm « RIETMERS0% BB EN
ANEAELE & &1 ANERSE  BRT0ZHAESDBE » 7 U8 K A A
o R AARMAAENEBENRBEARRED  RERENMIERBIER B PHRAERS
B ORRA R TEI B L » R KB R 168mm I EREN S BB ENERD o AT AFBIERK
ABEBMEE - B4 (Hairtails) BEEEERSBIRKBEENRE » AEREAHERKHR
£ AETARSREBRENERBLATORENN » ABOAL » RKE » BELRBANELE
"o fTabled.3 EATHRESNBARNAZNERNE  HYTRTENOFREBREZHREN
D ABASRZOMmBE AONIHERBEREE  RRRERERLITARBEH RIS KBRS0
BEEEZBEAIEEE AU SR EENRBRREE
=~ BEEESHRBEMEG
 ABEEESE:

BEERERAESHW Fig. 4.3-4.19, ﬁ¢ﬁ%%ﬁiT%%§%¢ﬁﬁ%Eﬁ& =Rk
BERAUERBABRBREBEAR  MEATHREERES ) KEBEAAZBRERHER
{r®i®  (Selection range) - BEMBRAHRYAER  PHARGHERD  H2RME
SIS ) BB EANIERE » i Fig. 43~46 ZE» £ SRR BHLBEENR
EHESHE  SXEURRLRBERS  BEARSHEEY o Fig 410 24 B S5 ST
FEEAGE » RABRBREIBERR o Figd 72 BRETABEBERE - Fig. 4.8 FBETEM
BEAR » SRS ARRBABREARRARRNTE

B.EEMH# (selection curve) ARBZRBMiRinFigd. 20~Figd. 2850R o FIRPRMFIR
Table 4.4+ BIEMBHREEIER IcmBEMBS NN E » KRBLUBBEANE » PR
RETMR » —BREdHRE [SI % diRZWHERMNERN » FRERMEEA » HEAEHR
BEE XN SRES GBS » RLESiigE St —HuFigd. 242 E8 » EfFigs.2
52 R Figd.28 2AAEE L TREERERERLEEERBRMAR - LFRBHROEUS
EREBRMT ¢

(H%S%iﬁ(Selection range) 4

BEMSETMARSEE EEEEURTERT ENHE - ERHBRERNA/NITHIRE
ﬁmmﬁs%wﬁééAa%wv@ﬁﬁ%ﬁ@ﬁ%%@ﬁ@ﬁuﬁﬁﬁm%w%ﬁﬁﬁmam%@
B o ‘ . |
EERAEMENEEYNAREREENBERE @EEE@?@WZ&%%~%H%&E%
» —EREYBEE AR - ERFRRE N Z AR T AT WAL %amWZﬁmﬁﬁﬁgﬁ
BEFIR » AR AR ESK LR » 55 LA EE OB EAR RS 1 RERKE S EEIE

THRIER o % RERMT SRS RERTEER UERARRUES e EREE/NR TREBAL



73

, sqoaayy uoduiaf Iajuniy papueg 4 9.0 12
SNIPUL SRIUIGRPNIS (SISUIIINJOWL ) SNILoYJIns SnauadA SAYSIJ JROD . 21 Y& 02
SNnQoj04212Y Sn40Ydalors sorAOOUYy kit 61
wyny syvasoq sde1 3ung L 81
HIOUIDIN0q SNI0qOUIYY ISISUIPPUP SHIDQOYIULYY saysiy 1ejny B Lt
DIPWUNRDY SHANIYILL] sjrel Irey & =] 1 §
DOPUL DMUMOILY SNSO4ouny S1SFouasq ysija9yng -:4 M ¢l
syvssfqu viFrepoprday spieuiny ):24 4 41
sivun] suvun] snipydarofoy s131Ind Y ik £1
' m.swgwxugsg.x xoig ysiyieq pepesy-dwny 1= - Z1
SHINUMDAT AT AD Saprowoduysied 1oddeus yjool-dieyg 7 % 1T
SHUIDY SNYJUDIVILT [SHYIUDIDVLIDUL SHYJUDIVILT sak9-31g B oH T¥ 01
snuvling shuviny 1sddeus seapely ¥ 6
2Vqas T SNIVIRIDUMIIUITAD T SHUINFUDS SHUDLNT loddeus pay £ 8 (d 8
119SSNA ([ “S201044nmY ‘([ PVNAVU SNA3]GVIAT _ peosg @ y
‘dds xuvav) A(PAeay, & 4 9
11ossns snuoing 1addeus s jossny 25 A G
SHUISSIY] SNILY ysijjed eag = 4
: pIsvY SASVPOULO] Iojunis B z €
ANQRYIDQ N UOPOXIY N ]1U04d¢ N (SnIpFAta SNA2IGUUIN peaiy} uapion b2 k3 2
nquing opunvg Suonbsopun vprAnvs _ ysijy piezrj o T4 1
aweu saroadg oweu ysysug WeRU 9SIAUIYD ‘ou s3109dg

juswiadxad S1y3 ul pajessl sa10ads Jo ISIY g2°F °Iqel






7

Table 4.3 Comparison of number of individuals caught in the cod-end the and cover :m..ﬂ.

Haul : 2 3 : s 6 7 s 0 Towl | folct |Dimension indicating
Zw% Cod Cover | Cod Cover | Cod Cover | Cod Cover | Cod Cover | Cod Cover | Cod Cover | Cod Cover | Cod Cover Ooa.wmna Oowﬁn Cq\ww.u F.L.
0 ope
1 B | 8 - - - 8 8 58 137 2 5 8 3 4 38 - - 218 402 0.35 FL. -
2 & ®w| - - 70 58 - 15 9% - = - = 38 123 2 U5 - = 165 456 0.27 FL.
3 & W] — -— - - - - - - - = - - - = - - 444 512 44 512 0.46 FL.
4B %] - = - - - - - = - - - - u© 92 66 38 | — —. 306 130 0.70 FL.
| 5% B 8 15 78 18 13z 7o - - - - - - - - - - = 16 60 0.67 FL.

6 & # | — - - - - - - - - - - - - - - - 100 989 100 989 0.09 ‘ FL.
7 # 17 4 17 - - - - - - - = - - - - - - 5 4 0.51 FL.
8 K w| — - -7 = - - - - - = - - % 45 - - 59 23 157 68 0.70 FL.
9 K &£ —_— = — - —_— - —_ - —_ - —_ - — = P 13 9 13 9 0.69 F.L.
10 sLEM 20 1 u 1 5 16 - - - - - - 2 13 8 - un - 60 3t 0.66 FL.
neE s 5 2 - - R — - - - - - = 2 1 7 13 0.35 FL.
e B - — - - - - 88 — 2 - - - - - - - - 9% 107 0.84 T.L.
BE K| 20 - - - - - - - - - - = 9 1 12 - - - a4 @2 0.98 F.L.
e & - — - - 179 27 - = - - - - - - - - - - 179 27 0.87 FL.
5m & 12 19 - - - - - = _ - ] = = 7 25 - - 271 156 200 200 0.59 FL.

-6 B W 3 16 - - - = - - - - - - 1 - 2 5 - 9 6 36 0.17 TI.
A 4 1 - - 4 - 7 - 2 - 2 — 1 - | - - - - 20 1 0.95 T.L. -
18 AT - - —_— = | - = - 5§ - 9 — ) —_ - —_ - 15 0 1.00 - B.W.
19 - - - - - — - - - - - = — Boles | — -— - - - - 0.00 TL.
0 K & | — — - — - — - - - - - - — Bodes | — — - - - = 0.00 FL ~
2 s | — — - - - - - - —- — - - - = - = — e | T — = 0.00 FL.

F.L—fork length, T.L.—total length, B.W.—Body width
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Fig. 43 Distribution of body length of lizard fish.

8

10 12 14 a6 18 20 22 24 26 28 0 . 3273 36

 Fig. 44 ‘=~Distributionvo'f body length of porgies.



65 p . v
—
6 P
55 [
s0 P T
.
’;5 b N . ’ N - BN IR
W P
35 P ]
30 b
25 b
20 p [
S
15 F
10 b
5 1

12 14 16 18 20 22 24 26 28 30 32 3k 36 38 Lo L2 uh

Fig. 45 Distribution of b'ody length of grunt.



65

55

s

35

25

15

10

18

16

14

b

0 12

1h 6. 18 20 22 2% 26 28 0 32 34 36 38

Fig. 46 Distribut.i\'c’)nfoff-'bodyy;'fléglg'th‘;of Russell’s snapper.

=~ h .
W ¢
: i
Yy P
3
5
i
- R P
o 3

2h 26 28 0 32 34 36 38 o b2 b o 48
Fig. 47 Distribution of body length of sea catfish.

Tinn.: s’ ey, &

.

o oY s e,

-

s e, o™,

.



120 P

110

8o b

60 P

1 ¥ MG
$3

y

35 |

6 8 10

| . 3 R B & o - & ‘; .
12 14- 16 18 20 22 24 26 28 O 32 BL‘
Fig. 48 Distribution of body length of trevally.

323 ko B2 W50 52 o
Fig. 49-Distribution of body _lerigth_of red snappe'r_.‘_

85



86

18 &

L |

12 p

cenlille

2 4 6 8 10 12 1k 16 18 20 22 2b 26 28 P 32 M

Fig. 410 Distribution of body length of . big-eyes

i

L23

=N

J10 12 b 16 18 2022 2k R6 .28 30, 3R 3

‘Eig. 411 Distribution of.body length of gurnards



10

)
4
p
p
n
3
10 12 14 16 18 20 22 24 2628 P a2 Al 36 38
Fig. 412 Distribution of body length of scad
b - S S & - i 3 ” - .;
10 12 14 16 18 '28303.2*53 ;63”0
Fig. 413 Distribution of body length of Madras snapper | ;
i
p
a e S . —ﬂ” - ; LA :
itbh 16 18 20 22 24 26 48 50 52 sh 356 58 60

Fig. 414 Distribution of body length of sharp-tooth snapper

87



60

0 12 6 18 20 22 24 26 28 0. 32 3k 3 38 W

....

Ih

4

,.15'3"20' 22 26 26 28 327934 0 36 38 ko h2 44 L6 48

"' Fig. 416 Distribution of ‘body length of puffers



i

-89

65

L 6 810121&1(:182{0222&262830323!.

Fig. 417 Distribution of body length of butterfish

60 62 64 66 68 70 72 T4 76 78 80 82 84 86 88 [ 90 92 94 96
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