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SOME CONSIDERATIONS ON THE DIFFERENCES ‘BETWEEN THE CATCHES
OF TWO- BOAT MEDIUM TRAWLER AND SMALL TRAWLER, BASED ON
PARALLEL EXPERIMENTAL OPERATION

Shiro CuIkUNI

There are many methods/angli gears in the small trawl. fishey in the Setonaikai, ahd their fishing
selectivities are more or less different one another, Consequently it is very important to mak‘e‘ clear
the effects of those selective actions for studying the demersal ﬁéh resources there,‘ But at pfésént
no appropriaie method has Leen ceveloped to estimate an unbiased selectivity for each fishing
method or gear, Therefore, the author made a comparative study of catches of different fishing
methods operating under the same conditions, !in order to get some informations on their relative
selectivities.

Several parallel experimental operations were conducted in June 1959 and in August-September
1960, at 6 different areas in the Setonaikai. The gears used in this study were two-boat medium
trawler, shrimp trawler and small otter trawler, the first being adopted as standard. The latter
two are commercially operating in each area.

The results obtained in this study are as follows :

1) The catch of the fishing methods used considerably differ from each other in guantity and
quality, but there are some tendencies and connections in those differences. Such tendencies and
connections are corresponding:writh the life forms of fish species constituting the community, and
-are consicered to suggest the fishing characteristics of small trawlers.

2) Fishing capacities of small trawlers are high for shrimps, but low for fishes.

3) Small trawlers show considerably low fishing capacities for the sigantic-fish (such as shark
and skate) and the powerfully-swimming-fish (such as lizard fish, sharp toothed eel, barracuda
and hair tail). Among those types, the fishing capacities are also different according to the
variations of their food-niches, "activities and vertical habitats.

4) Small trawlers do not show.high fishing capacities for the rather-pelagic-fish (such as horse
mackerel, butter fish, croaker and puffer). The main factor of those effects is presumed the
vertical differences of their habitats.

5) Small trawlers show high fishing capacities for the small-type-fish (such as Leiognathidae,
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Apogon and Acroporidae), and the ﬁshing‘eﬁ‘ects for those fishes vary with differences, even
though very slight, of their life forms.

6 ) Small trawlers have considerably high‘ilﬁshing capacities, for the firm-kethic-fish (such as
goby, flat head, sea robin, plaice, flat fish and tongué fish), and their fishing characters vary
among these fishes, each of which Lears different habitat respectively. '

7) As the size of fish taken Lecomes larger, fishing ~capacities of amall trawlers fall down
steeply. Accordingly, the catches of small trawlers are naturall&'biased to small sized fish. The
same tendencies are also recognized on body weight of fish. The curve of such size composition
represents the letter L and may te called relative fishing gharacteristic curve (comparing the
size comp_ositipns of catch of small trawlers with those. of Atwo-boat medium trawler’s). Slore
and pattern of the curve vary arﬁong fishes taken and betv&een ﬁshing’ methods namely shrimp
trawlers and small otter trawlers.

8) Fishing characters of these trawlers seem to be affected by the effect of mesh selection, the
rate of get-off from gear, and the effect of drive-in. Therefore, more extensive studies need to
clarify t_hese characteristics.

9) Small otter trawler shows the intermediate sélectivity tetween two-boat medium trawler and

'shrim'p trawler.
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Table 2 Classification of the fishes on the view point of their life form.

. Unit of the scientific
Type Group classification Remarks
’ . Large sized fishes
T Shark- . Sharlk Lamnida 1. dgenerally top predator
Skate Type " and powerful swimmer,
2.Skate Rajida 2. Peculiar body form.
. | 3.Lizard fish Synodontidae
I Lizard- = . 4.Sharp toothed eel | Muraenesocidae Rather large sized piscivour
Barracuda Type 5. Barracuda Sphyraenidae fishes, powerful swimmer,
6. Hair tail Trichiuridae range of migration wide.
7.Sea bass Serranidae
8. Horse mackerel Cavangidae ) . )
9. Butter fish Stromaieidae Medium sized fishes with
L dium swimming power
10, Croaker Sciagenidae me ;
Il Horse mackerel- 11.Kisu Sillaginidae and various trophic levels,
Butter fish Type 12.Sea bream Spavidae range of migration rather
13. File fish Aluteridae wide,  bottom dependency
14. Puffer Telraodontidae weak.
e . 15, Hiiragi Leiognathidae
v Hiiragi- 6. Apogon Apogonidae Non migratory small fishes
Apogon Type 17. Hotarujako Acropomidae with weak swimming power.
18.Toragisu Parvapercidae
V Goby- 19. Nezuppo Callionymina Small benthic fishes including
Flat head Type 20. Goby Gobiidae medium sized ones, swimming
21.Flat head | Platycephalicae power weak, benthos feeder.
22.Sea robin - Triglidae
. 23.Plaice _ Pavalichthinae Various sized fishes with
VI Flatfish- . . peculiar body form . and
24 Darumagarei Bothinae various feeding habits, firm
Tongue fish Type| 25.Flat fish Pleuvoneciidae benthic, swimming power
26. Tongue fish Soleina weak.
VI Remainder ' 27.Rem§inder Rewmainder
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Fig., 2 Percentage compogitions and quantities of the total catch.
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Table 3 (p. 71~T74) The list of Japanese and scientific names of the fishes
caught by the operation.

Operation Tvpe and
1955 11560 | Japanese name Scientific name }(’]Eroup*
6l 8—9
1 1 1 ok 3 4 A | Mustelus manazo BLEEKER
2 2 2 v =t 4 A | Musielus gviseus PIETSCHMANN i
— 3 3 5 ¥ I A A | Hexanchus griseus (BONNATERRE)
3 — 4 H A - * {.Squatina japonica BLEEKER
— 5 ¥ ¥ L =x A | Narke japonica (TEMMINCK et SCHLEGEL)
— 6 = w v Y K A | Rhinobatos hynnicephalus RICHARDSON
— 4 7 4 H 2 ¥ A | Rhinobatos schlegeli MULLER et HENLE I
— 5 8 W F 9 A Platyrhina sinensis (BLoCH et SCHNEIDER)
— 6 9 A H H H A -~ | Raja pulchra Liu ) 2
6 71 10 ¥ v ¥ = A | Raja kenojei MULLER et HENLE
7 8| 11 = 7 T A | Dasyatis zugei (MULLER et HENLE)
8 9| 12 7 » x A | Dasyatis akajei (MULLER et HENLE)
9| 10 13 = T A | Holovhinus tobijei (BLEEKER)
10 11 14 + 5 » = | Saurida elongata (TEMMINCK et SCHLEGEL) 3
11 12 15 = T Vv | Saurida undosquamis (RICHARDSON) ‘
12 13 16 & | Muraenesox cineveus (FORSKAL) 4
13| 14\ 17 7 #H H < A | Sphyrvaena pinguis GUNTHER il 5
— 15| 18 ¥ <= I ¥ = A | Sphyraena japonica CUVIER et VALENCIENNES .
14 16 19 » F- Y o | Trichiuvus lepturus LINNE 6
15 17| 20 = = % | Lateolabrax japonicus (CUVIER) 7
16 18] 21 = L 7 v | Decapterus maruadsi (TEMMINCK et SCHLEGEL)
171 — | 22 4+ 7 9 4 wu | Decapterus russelii (RUPPELL)
18] 19| 23 = 7 v | Trachurus japonicus (TEMMINCK et SCHLEGEL) ‘8
197 — | 24 % A 7 y | Caranx equula TEMMINCK et SCHLEGEL
— | 20 25 ES 7 Y | Caranx helvolus (FORSTER) . NI
20| 21,1 26 4 + 5 A | Psenopsis anomala (TEMMINCK et SCHLEGEL) : 9
21 22 | 27 v = Vi F | Argyrosomus arvgeniaius (HouTTUuYn) _ 10
22 | — | 28 4 =] Ve F | Argyrosomus nibe (JORDAN et THOMPSON)
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Operation .

1959 1960 Japanese name Scientific name T}’Gyrzl?;g
6| 8—9 »
231 23| 29 =% % | Sillago sthama (ForSKAL) A

241 24| 30 = A A4 | Evynnis japonica TANAKA
— | 25 31 & v 2 K A | Evynnis cardinalis (LACEPEDE) 12
25| 26| 32 = a A | Chyrysophrys major TEMMINCK et SCHLEGEL
26 | 27| 33 }J 7 N & | Stephanolepis civrhifer (‘TEMMINCK et SZHLEGEL)
27| 28| 34 = Vi ES Stephanolej)isr japonicus (TiLESIUS) 14
— 29 35 W < R® I o ¥ | Navodon modestus (GUNTHER) i
— 1 3] 36 v =< 7 7 | Fugu xanthoplevus (TEMMINCK et SCHLEGEL)
28 | 31 37 b 7 7 7 | Fugu rubvipes (TEMMINCK et SCHLEGEL)
. ; s | Fugu vermicularis vermicularis
X — 1 ¥ vy AT (TEMMINCK et SCHLEGEL)
30| 32| 39 S v 7 7 | Fugu vermiculavis vadiatus (ABE) 14
» s | Fugu vermiculavis povphyveus
31 —| 40 = 7 7 (TEMMINCK et SCHLEGEL)
32| 33 4 a = v 7 | Fugu poecilonotus (TEMMINCK € SCHLEGEL)
33| 34| 42 A 7 2 | Lagocephalus lunaris (BLocH et SCHNEIDER)
— | 3| 43 b 4 7 & | Leiognatlhus nuchalis (TEMMINCK et SCHLEGEL) 5
34 36| 4 A+ ¥ b 4 I X | Leiognathus vivulatus (TEMMINCK el SCHLEGEL)
35| 37| 45 -~ B ¥ & L Y | Epigonus athevinoides (GILBERT)
36 31 46 < L+ 4 v = F | Apogonichihys carinatus (Cuvier el VALENCIENNES)
37| 39| 47 5 v v U K A4 | Apogon lineatus (TEMMINCK et SCHLEGEL) v 16
38| 40| 48 F o» K U A ¥ E F | Apogon kiensis (JORDAN et SNYDER)
— | 41 49 3 v S v K A | Apogon semilineatus TEMMINCK et SCHLEGEL
39| 42| 50 F 4 A Y % | Acvopoma japonicum GUNTHER 17
40 43 51 7 5 1 ¥ X A | Neoperscis sexfasciata (TEMMINCK et SCHLEGEL) 18
41 44 52 = oW X A | Cilias ommaturva (JORDAN et SNYDER)
— | 45 53 = A =y F | Calliurichihys japonicus (HouTTUYN)
42| 46 54 + % A Y | Calliurichthys doryssus Jorpan et FOWLER
— | 471 55 v o = % V| Callionymus sokonumeri KaMOHARA
— | 481! 56 x S b # | Callionymus lunatus TEMMINCK et SCHLEGEL 19
431 49| 57 3 ® 1 = | Callionymus vichardsoni BLEEKER
44 50 88 o~ & 4 T % A Y | Callionymus flagris JorpaN et FOWLER
45 511 89 v = X Y | Callionymus beniteguri JORDAN et SNYDER v
46 52| 60 & E4 A Y Callionymus virgis JOorRpAN et FowLER
47 | 53| 61 = v N ¥ | Rhinogobius pflaumi (BLEEKER)
48| 541 62 A4 b v ¥ o~ ¥ | Cryptocentivus filifer (CuVIER et VALENCIENNES)
49| 55| 63 v s ) € | Pavachaeturichihys polynema (BLEEKER) 20
50 56| 64 =2 w= ¥ ¥ 4 2 | Chaeturichthys sciistius JORDAN et SNYDER
51 57| 65 7 # 2 € | Chaeturichthys hexanema BLEEKER
— | 58| 66 % = = F | Onigocia spinosa (TEMMINCK et SCHLEGEL) ol
52| — | 6 7 4 4 = 5 | Onigocia macrolepis (BLEEKER)
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Operation
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1555 11965~ Japanese name Scientific name ngjfo sgf
6| 8—9
53 59| 68 x = F | Suggrundus meerdevvoorti (BLEEKER)
54 60 69 A s b= F | Cociella cvocodila (TILESIUS) 21
55| — | 70 7» ko o F | Kumococius delrusus (JORDAN et SEALE)
— 61 71 sk 1Y 42 % | Chelidonichthys kumu (LEsson et GARNOT) v
56 | 62 72 4 == B h & F U | Pachytvigla alate (HouTTUuyYN) on
57| 63| 73 4 = 9 F 4 ¥ F | Lopidolvigla kishinouyi SNYDER
58| 64| 74 5 J  H ¥ T | Lopidotrigla microptera GUNTHER
5| —| 75 & v a v H L A | Pseudorhombus oligodon (BLEEKER)
60| 65| 76 k=< v Y I 4 | Pseudovhombus pentophthalmus GUNTHER
61| — | 77 7 F # H v A | Tarphops oligolepis (BLEEKER) 23
— 1 66| 78 v & H L A4 | Scidorhkombus pallidus TaNAKA
62| — | 79 F+ H X =H L A | Arnoglossus tenuis GUNTHER
631 67| 80 =y < H L A | Arnoglossus japonicus HuBBS
— | 68| 81 A4 Vv=AN=<H LA | Psettina ijimai (JORDAN et STARKS) 24
64| 69| 82 W~ < I L A4 | Crossorhombus valde-vosivatus (ALCOCK)
— | 701 83 + 1y 4 v A | Laeops lanceolata Franz
65| 71 84 4 v H L A | Fopsetita grigorjewi (HERZENSTEIN)
66 721 85 A A4 Ak H v A | Pleuronichthys covnutus (TEMMINCK et SCHLEGEL) i
67| —| 8 <= = % L 4 | Limanda yokohamae (GUNTHER) 25
68| — | 87 = 7 1% £ | Limanda hevzensieini JORDAN et SNYDER
— 1 73| 8 # 7 F H L A | Poecilopsetta plinthus (JORDAN et STARKS)
69 74 80 FEHYYY ¥ S VA Asevaggodes kobensis (STEINDACHNER)
70| —1 90 -« bW ¥ /s ¥ 4 | Zebrias japonicus (BLEEKER)
— | 75| 9t v = v v J v 4 | Zebrias zebra (BLOCH et SCHNEIDER)
71 — | 92 » w w v s v & | Rhinoplagusia japonicd (TEMMINCK et SCHLEGEL) 06
721 76| 93 4 %/ ¥ 4 | Cynoglosuss robustus GUNTRER
73| 77| %4 » v = | Aveliscus interrupius (GUNTHER)
— 1 78] 95 v L 4 w ¥ v 2| Aveliscus sp.
— 791 96 T h v K ¥ T Aveliscus joynevi (GUNTHER)
74| 80| 97 5 # ¥ F A 7 v | Engraulis-japonica (HOuTTUYN)
751 81 98 o F v 7 JF o | Anago anago (TEMMINCK et SCHLEGEL)
| 8] 9 4 w 7 S | Conger japonicus BLEEKER )
76 | 83100 = i -+ = | Astroconger myviaster (BREVOORT)
— | 84101 % w % 7 F = | Rhynchocymba ectenura (JORDAN et RICHARDSON)
— | 85102 W I ~ ¥ sp Oﬁhichthus sp. VI | o7
— | 8103 % ¥ F T 4 = | Dysomma anguillave BARNARD '
77 — 104 N3 % A | Zenopsis nebulosa’ (TEMMINCK et SCHLEGEL)
781 — 105 % v n. H 3 | Mene maculata (BLoCH et SCHNEIDER)
— | 87| 106 + w4 | Pampus argenteus (EUPHRASEN)
791 88 | 107 A Y | Upeneus bensasi (TEMMINCK et SCHLEGEL)
80| 895|108 7 71 s 5 |Acanthocepola krusensierni (TEMMINCK et SCHLEGEL)




—1%2— Japanese name Scientific name Tgfofgg
6| 8—9
81 — | 109 4 v 5 v 7 9 & F | Acanthocepola limbata (CUVIER et VALENCIENNES)
82 9| 110 F H T <= KX A | Branchiostegus japonicus (HouTTUYN)
— | 9t |11 X v FoXx KX 4 | Priacanthus macvacanthus CUVIER
83| — | 112 7 h A v | Déderleinia berycoides (HILGENDORF)
— | 92113 S F A o~ | Malakichthys gviseus STEINDACHNER et DODERLEIN
— 93 | 114 H ¥ o~ v o~ k| Epinephelus morrhua (CuvierR et VALENCIENNES)
84| 94115 —= A 4 | Epinephelus septemfascigtus (THUNBERG)
— | 951116 4 + =z u K 4 Nemiﬁterus vivgatus (HouTTtUuyn)
— | 96 |17 v » Y } v XA | Hapalogenys nitens RICHARDSON
851 97 | 118 b 3 4 | Hapalogenys mucvonatus (EYDoux et SOULEYET)
86| 98 119 = ¥ T = K A | Gnathypops ecermanni JORDAN et SNYDER
87| 99120 v = B % | Champsodon snyderi Franz
8 1100|121 : v ~ # = - | Uronoscopus japonicus HouTTuyN
89 | 101 [ 122 v 4+ | Enedvias nebulosus (TEMMINCK et SCHLEGEL)
0 (102 (123 ¥ 4 4 # F W # | Neobythites sivicolus (JoRDN et SNYDER)
91 [ 103|124 v 3 F ¥ o v | Sivembo imberbis (TEMMINCK et SCHLEGEL)
— 1104 1125 7 # Y + | Cilenotvypanchen imicrocephalus (BLEEKER) L 27
— | 105|126 7 4 = | Siganus fuscescens (HoutTuyn)
92 | 106 | 127 s = | Sebastiscus marmovatus (CUvIER el VALENCIENNES)
93| — 128 3/ 4 4 = | Ptevois lunulata TEMMINCK et SCHLEGEL
94 | 107°] 129 7 | Apistus carinatus (BLOCH et SCHNEIDER)
95| 108 | 130 & A 4 o ¥ | Minous monodactylus (BLocH et SCHNEIDER)
96, | 109 | 131 4 = o a | Inimicus japonicus (CUVIER et VALENCIENNES)
— | 110132 X A <= # = ¥ | Evosa erosa (LANGSDORF)
— 1133 4+ a ¥ | Hypodytes rubripinnis (TEMMINCK ef SCHLEGEL)
97 | 121134 7 7 4 a4 | Evisphex potti (STEINDACHNER)
98 — 135 &+ = A F | Physiculus japonicus HILGENDORF
— 1131136 % V] vy 7 | Physiculus tosensis KAMOHARA
— | 114 [ 137 ¥ 4 v 4 | Bregmacevos joponicus TANAKA
9| 115|138 7 v = Y | Lophiomus seligerus (VaHL)
100 ] 116 {139 4 4 1 Y 4 | Anlennarvius tvidens (TEMMINCK et SCHLEGEL)
— | 1171140 7 H 7 v | Halieutaea stellata (Vauv)

* Shown in Table 2.
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8-9. Suo Nada Western Eastern Aki Nada Hiuchi Kii' -
Iyo Nada . Iyo Nada ‘Nada Suido
(%), S : :
- ¢'4
b F2
S L B .___.-.—b
(T) (8) (8) (T) (8) (3) «(T) (8) (T) (8) (T) (8) (T) (8)
Compositions by number and the number of the fish.
(%)
F 10
o 5
Ll 11— 7.0
- (TY (8) (8) (T) (8).(8) (T) *(8) (T) (8) (TY(S) (T)y (8)
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Percentage compositions and quantities of the Shark-Skate.Type fish.
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Fig. 5 Percentage compositions and quantities of the Lizard-Barracuda Type fish.
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- Trichiurus leplurus
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. Fig. 7 Percentage compositions and quantities of the Hiiragi-Apogon Type fish.

D Hiiragi Apogon ! Hotarujako
(T) : Two-boat (S') : Sakigake Maru - (S) : Small trawler

medium trawler



1959. 6.

(N % Suo Nada Western Eastern Aki Nada Hiuchi Kii _
: Iyo Nada Iyo Nada -~ ‘Nada Suido
400F 40
200} 20
not
Fr E - operated’
i L1_1Z
L %
(s)

) IE P
(T (8) () (T) (8 (T) (8) (T) (8) (T) (8)
Compositions by number and the __numher of the fish.

(kg) (%) 3156

not
operated

T () () (T (5) ($) (T) (8)  (T) (8) " (T) (8

Compositions by weight and the weight of the fish.

1060. 8-9.

Suo Nada Western Eastern Aki Nada Hiuchi Kii -
Iyo Nada Iyo Nada Nada Suido.
(N) (%)- ]
400 40
200f [ 20
L1 [ F T ngm m@ P = =3

(T)» (S) (8) (T) (8) (8) (T) (8) (T (S)‘ (T) (8) (T) (s)
Compositions by number and the number of- the fish._

(kg) (%)

4 40

21+ 2
Y l_al.ﬂ_l_ﬁ A I 1 W

(T) (8) (8) (T) (8} (s8) (T) (8) (T) (8) (T) ($)
Compositions by weight and the weight of the fish.

Fig. 8 Percentage compositions and quantities of the Goby-Flat head Type fish.
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Fig. 9 .Percentage compositions and guantities of the Flat fish-Tongue fish Type fish.
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Fig. 12~1 Fishing characteristic curves related to the size of fish.
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