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Discards in the Small Trawl Fishery off the West Coast
of Shimonoseki

Satoru Inoue*?, Kimiaki Nagamatsu™?, Akio Fujiishi*?,
g E
and Osamu Abe™?

Rates of retained and discarded catch were analyzed from sampling commercial trawl
catches to better estimate the total fishing morality used in fish population assessments.
Catches obtained from ten experimental trawl hauls conducted off the west coast of Shimo-
noseki June 1 and 2 and November 22, 1992 were used in the analysis. A total catch of near-
ly 20,000 individual fish weighing 242 kg were lengthened and weighed by species and sepa-
rated by market category, i.e. high price, low price, and no commercial value. Results indi-
cate that total discards doubled from June to November with the discard of high value species
increasing sevenfold due to the change in the species coraposition of the catch. Overall, dis-
cards ranged from 43~68% of the total catch numbers and 22~35% of the total catch weight.
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Fig. 1. The fishing area of the small beam trawl along the west coast off
Shimonoseki. Arrows stand for the towing direction and distance. The
numbers attached to the arrows show the haul number.
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Table 1. The list of catches on June 1 and 2, 1992; the groups H, L, and N show the high price, low price,

and non-price categories

G Scientific name Japariese name Marketable ~ Catch  Discarded  Catch  Discarded
roup clentitic o P size(cm)  number rate(%)  weight(g)  rate(%)
H Sauridasp.2 Maeso 5 1,540 0.0 40,260 0.0
Pseudorhombus cinnamoneus Ganzobirame 10 60 33.3 1,189 6.4
Conger myriaster Maanago 5 52 0.0 4,281 0.0
Trichiurus japonicus Tachiuo 30 43 279 24,222 12.0
Pagrus major Madai 10 4 25.0 2,874 0.6
Dasyatis akajei Akaei 175 5 60.0 2,033 21.8
Paralichthys olivaceus Hirame 10 5 0.0 1,855 0.0
Argyrosomus argentatus Shiroguchi 7 6 0.0 1,104 0.0
Pampus argenteus Managatsuo 10 1 0.0 1,198 0.0
Other fishes = — 70 57.1 2,243 10.3
Loligo japonica Jindouika all™® 278 0.0 8,086 0.0
Sepia esculenta Kouika all 89 0.0 18,580 0.0
Octopus vulgaris Madako all 26 0.0 7,123 0.0
Euprymna morsei Mimiika all 27 0.0 535 0.0
Other cephalopods -— all 14 0.0 2,504 0.0
Metapenaeopsis acclivis Toraebi all 1,355 0.0 4,770 0.0
Metapenaeopsis barbata Akaebi all 1,235 0.0 4,675 0.0
Metapenaeus ensis Yoshiebi all 342 0.0 2,129 0.0
Other shellfishes — all 255 0.0 965 0.0
Portunus trituberculatus Gazami 6 24 375 848 17.0
Oratosquilla oratoria Shako 10 81 97.5 452 84.1
L Repomucenus richardsonii Nezumigochi 6 394 0.0 3,401 0.0
Cynoglossus joyneri Akashitabirame 30 269 100.0 2,043 100.0
Engyprosopon multisq Chikamedarumagarei 5 217 0.5 821 0.1
Amblychaeturichthys hexanema Akahaze 7 120 67.5 800 16.9
Parapercis sexfasciata Kurakaketoragisu 10 95 15.8 1,886 84
Cociella crocodila Inegochi 10 26 231 536 4.5
Other fishes — — 69 42.0 1,015 22.5
N Apogon lineatus Tenjikudai 602 100.0 4,181 100.0
Cryptocentrus filifer Itohikihaze 70 ” 646 ”
Leiognathus rivulatus Okihiiragi 54 ” 159 2
Apogon semilineatus Nenbutsudai 48 7 392 7
Pholis nebulosa Ginpo 18 4 840 7
Other fishes — 68 2 1,403 7
Alpheus brevicristatus Teppouebi 123 s 198 4
Alpheus japonicus Tenagateppouebi 103 ” 356 4
Charybdis japonica Ishigani 10,269 s 38,212 7
Dorippe sinica Kimengani 89 ” 2,978 7
Harpiosquilla harpax Togeshako 33 ” 1,251 s
Other shellfishes -— 85 7 627 s
Gastropoda —_ 54 z 98 ”

* All in the column of marketable size reans that all catches are brought to market.
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Fig. 2. Catch and discards in number of fish caught
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June 1 and 2.
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Fig. 3. Catch and discards in weight of fish caught
per hour during the same towing periods on
June 1 and 2.
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Table 2. Comparison of the top ten species of catches during daytime hauls

(A) In number, June 1 and 2

between June and November

Group Scientific name Japanese name Catch number Percent
® N Charybdis japonica Ishigani 1,679 418
® H  Saurida sp. 2 Maeso 647 16.1
® N Apogon lineatus Tenjikudai 486 12.1
@ H  Metapenaeopsis acclivis Toraebi 234 5.8
® H  Metapenaeopsis barbata Akaebi 203 5.1
® H Loligo japonica Jindouika 196 49
@ H  Trichiurus japonicus Tachiuo 43 11
N Dorippe sinica Kimengani 40 1.0
© N Cryptocentrus filifer Ttohikihaze 35 0.9
@ N Apogon semilineatus Nenbutsudai 33 0.8
The others 419 10.4

Total 4,015 100.0

(B) In number, Nov. 22

Group Scientific name Japanese name  Catch number Percent
®© N Apogon lineatus Tenjikudai 445 229
® H  Loligo japonica Jindouika 235 121
® H Saurida sp.2 Maeso 169 8.7
@ H  Metapenaeopsis acclivis Toraebi 153 7.9
® H Doederleinia berycoides Akamutsu 128 6.6
® N Apogon semilineatus Nenbutsudai 110 5.7
@ H  Argyrosomus argentatus Shiroguchi 81 4.2
H  Trichiurus japonicus Tachiuo 62 32
© N Apogon kiensis Teppouishimochi 55 2.8
© H  Sepia esculenta Kouika 53 2.7
The others 448 23.1

Total 1,939 100.0

(C) In weight, June 1 and 2

Group Scientific name Japanese name  Catch weight® Percent
®© H  Trichiurus japonicus Tachiuo 24,222 31.3
® H  Sauridasp.2 Maeso 15,830 20.4
® H  Sepia esculenta Kouika 6,201 8.0
@ N Charybdis japonica Ishigani 5,998 7.7
® H  Loligo japonica Jindouika 4,970 6.4
® N Apogon lineatus Tenjikudai 3,159 4.1
@ H  Pagrus major Madai 2,856 37
H  Ocopus vulgaris Madako 2,144 2.8
© N Dorippe sinica Kimengani 1,333 17
H  Pampus argenteus Managatsuo 1,198 15
The others 9,598 124
Total 77,509 100.0

(D) In weight, Nov. 22

Group Scientific name Japanese name  Catch weight®  Percent
@ H  Trichiurus japonicus Tachiuo 15,906 33.1
@ H  Doederleinia berycoides Akamutsu 6,706 139
@ H  Sepia esculenta Kouika 4,282 89
@ H  Argyrosomus argentatus Shiroguchi 3,309 6.9
® H  Sphyraena pinguis Akakamasu 2,766 5.8
® H  Loligo japonica Jindouika 1,960 4.1
@ N Apogon lineatus Tenjikudai 1,737 36
H  Sawridasp.2 Maeso 1,722 3.6
© H  Pagrus major Madai 1,652 3.4
@ H  Pseudorhombus cinnamoneus Ganzobirame 857 1.8
The others 7,204 15.0
Total 48,101 100.0

% Catch weight in gram.
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Table 3. The list of catch and discarded rate (in number)

June (Day)™*! June (Night)** Nov. (Day)™** Total
Group Catch Discarded Catch Discarded Catch Discarded Catch  Discarded
number rate (%) number rate (%) number rate (%) number rate (%)
O High price 1,551 34 3,961 2.8 1,097 5.6 6,609 34
@ Low price 78 42.3 1,112 331 99 31.3 1,289 335
Useful (O + @) 1,629 5.2 5,073 9.5 1,196 77 7,898 8.3
@ Non-price 2,386 100.0 9,230 100.0 743 100.0 12,359 100.0
Total 4,015 61.5 14,303 67.9 1,939 43.1 20,257 64.3
*1 June 1 and 2 daytime.
*2 June 1 and 2 nighttime.
*3 November 22 daytime.
Table 4, The list of catch and discarded rate (in weight)
June (Day) June (Night) Nov. (Day) Total
Group Catch Discarded Catch Discarded Catch Discarded Catch  Discarded
weight(g) rate (%) weight(g) rate (%) weight(g) rate (%) weight(g) rate (%)
O High price 63,021 5.3 68,905 12 42,489 23.3 174,415 81
@ Low price - 1,081 177 9,421 25.5 2,306 30.0 12,808 25.6
Useful (D + @) 64,102 55 78,326 41 44,795 237 187,223 9.3
(3 Non-price 13,407 100.0 37,934 100.0 3,306 100.0 54,647 100.0
Total 77,509 219 116,260 354 48,101 289 241,870 29.8
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Appendix 1. The name list of all catches on June 1 and 2, 1992, categorized into three groups of high, low,

and non- price. Species marked with % were also caught on November 22.

Group Scientific name

Japanese name

Group  Scientific name

Japanese name

High price: Acanthocepola krusensternii™ Akatachi
(Finfish) Halichoeres poecilopterus Kyuusen
Raja kwangiungensis Gangiei Parapercis pulchella Toragisu
Dasyatis akajei Akaei Parapercis sexfasciata™ Kurakaketoragisu
Conger myriaster™ Maanago Repomucenus richardsonii™ Nezumigochi
Saurida sp. 2* Maeso Amblychaeturichthys hexanema™ Akahaze
Sebastiscus marmoratus™® Kasago Engyprosopon multisquama™ Chikamedarumagarei
Sebastes inermis Mebaru Cynoglossus joyneri* Akashitabirame
Inimicus japonicus™ Oniokoze Cynoglossus interruptus Genko
Hezxagrammeos otakii Ainame Thamnaconus modestus Umadurahagi
Sillago japonica™ Shirogisu Takifugu vermicularis Nashifugu
Trachurus japonicus™ Maaji Lagocephalus wheeleri Shirosabafugu
Kaiwarinus equula™® Kaiwari (Squid)
Plectorhynchus cinctus Koshoudai Todarodes pacificus™ Surumeika
jor™* Madai R
Pagrus major R efdal ) Non-price
Argyrosomus argentatus Shiroguchi L
e (Finfish)
Sphyraena pinguis Akakamasu . .
o . Cox p Eptatretus burgeri Nutaunagi
Trichiurus japonicus Tachiuo o . B
Plaltyrhina sinensis Uchiwazame
Pampus argenteus Managatsuo . . .
. * . Trachinocephalus myops Okieso
Pseudorhombus cinnamoneus Ganzobirame . X ¥
c . * : Antennarius striatus Izariuo
Paralichthys olivaceus Hirame X . L
. % . . Antennarius nummifer Beniizariuo
Pleuronichthys cornutus Meitagarei e e
. . Trachyrhamphus serratus Hifukiyouji
Pleuronectes herzensteini Magarei D
NN . Hypodytes rubripinnis Haokoze
Stephanolepis cirrhifer Kawahagi e X !
! Onigocia spinosa Onigochi
(Octopus and Squid) S S .
0 X Apogon kiensis Teppouishimochi
ctopus ocellatus Tidako . * .
e Apogon semilineatus Nenbutsudai -
Octopus vulgaris Madako i P .
. Apogon doederleini Oosujiishimochi
Octopus minor Tenagadako . T .
A . - Apogon carinatus Matoishimochi
Loligo edulis Kensakiika . & . .
S L% X . Apogon lineatus Tenjikudai
Loligo japonica Jindouika . . * ST
A . Leiognathus rivulatus Okihiiragi
Watasenia scintillans Hotaruika . .
ot L Pholis nebulosa Ginpo
Euprymna morsei Mimiika . Al
Sepi ¥ . Champsodon snyderi Wanigisu
epia esculenta Kouika ; . -
(Shellfish) Uranoscopus japonicus Mishimaokoze
P e . . Gnathagnus elongatus™ Aomishima
enaeus japonicus Kurumaebi . . .
) . * X Repomucenus valenciennei Hatatatenumeri
Penaeus semisulcatus Kumaebi X :
g L. Parachaeturichihys polynema Higehaze
Metapenaeus ensis Yoshiebi ; . .
. . . Sicyopterus japonicus Bouzuhaze
Trachypenaeus curvirostris Saruebi e o
; . Cryptocentrus filifer Ttohikihaze
Parapenaeopsis tenella Subesubeebi e _ . .
; . * . Heteromycteris japonica Sasaushinoshita
Metapenaeopsis barbata Akaebi ; .
- . Thamnaconus hypargyreus Sarasahagi
M. acclivis Toraebi .
. R (Shellfish)
M. dalei Kishiebi . ) L.
. . . . - . Sicyonia cristata Ishiebi
M. provocatoria longirosiris Minamishiroebi L * .
. X Alpheus brevicristatus Teppouebi
Lebbeus groenlandicus Ibaraebi . . .
SR . S Alpheus japonicus Tenagateppouebi
Plesionika izumiae Tzumiebi . P N R
ot ) ; Dorippe sinica Kimengani
Owalipes iridescens Hiratsumegani PP . . X
. . Heikea japonica Heikegani
Portunus trituberculatus Gazami . . .
. g Paradorippe granulata Samehadaheikegani
Oratosquilla oratoria Shako o : % .
H diacanthus Tsunogani
Low price: Leptomithrax edwardsii Koshimagani
(Finfish) Parthenope valida Hishigani
Etrumeus teres Urumeiwashi Myra fugaz™ Tenagakobushi
Konosirus punctatus Konoshiro Achaeus tuberculatus Awatsubuakeusu
Zeus faber Matoudai Charybdis japonica™ Ishigani
Helicolenus hilgendorfi Yumekasago Charybdis miles Akaishigani
Lepidqtrigla microptera Kanagashira Liagore rubromaculata Benihoshimanjuugani
Cocielia crocodila™ Inegochi Crangon affinis Ebijako
Epz:nephelus septemfasciatus Mahata Harpiosquilla harpax Togeshako
Epfrze;»helus akaara Kijihata (Snail)
Priacanthus macracanthus Kintokidai Ficus subintermedius Biwagai

Upeneus bensasi®

Himeji

Snail unidentified
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Appendix 2. The name list of catches only on November 22, 1992; categorized into three groups of high,
low, and non- price

The Journal of Shimonoseki University of Fisheries

Group Scientific name Japanese name Group Scientific name Japanese name
High price: Low price:
Lophius litulon Kiankou Urolophus aurantiacus Hirataei
Doederleinia berycoides Akamutsu Non-price :
Psenopsis anomala Ibodai Prerois lunulata Minokasago
Stichopus japonicus Manamako Pseudaesopia japonica Setoushinoshita
Charybdis acuta Beniishigani
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Accuracy of Positioning by GPS-1I*!
Effect of Correction by a Differential GPS using Three Types
of GPS Receiver at Two Fixed Stations

Kojiro Motomura™?, Yutaka Nakada *2, Kazuyoshi Uchida™®®, Masato Hamaguchi**,
Kiyoharu Tabuchi*°, Shin-ya Shimokawa **, Toshitaka Hotta™, and Etuyuki Hamada™S .

A capability to control the accuracy of the GPS satellite signals, selective availability(SA),
is intentionally operated for military purposes, thus causing errors in the ship’s position. This
is improper for fishery research works. One way of correcting the errors as small as in an
allowable range is to adopt a mode of differential GPS(DGPS).

Experiments were carried out to investigate the distribution of errors of the positions at
two stations with three types of GPS receivers in Shimonoseki city in 1993. The errors were
measured at the two stations where the same type of receivers were set. The GPS receivers
used are the l-channel(initial), 1-channel(improved) and 5-channel types. The best results
were obtained when two shipping GPS receivers with the 5-channel type were used in the
DGPS of three dimensional positioning, and this method is of great use for fishery purposes.
The conclusions are summarized as follows:

(1) 97.1% of positions corrected by the DGPS were distributed within the range of 20 meters
from an antenna.

(2) Considering the standard deviation and the distance root mean squared, position accuracy
under the SA-on condition was improved about three times by the DGPS compared with
that by a GPS receiver with a 1-channel type under the SA-off condition.
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