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Aquatic animals caught by a small set net from Hibiki-nada
Sea off Yamaguchi Prefecture, Japan

Hiroyuki Doi' , Teppei Kushimoto!, Takayuki Sonoyama', Toshiaki Ishibashi',
Masato Nishikawa® and Harumi Sakai®’

Abstract: Aquatic animals fished by 297 operations of a set net at the Hibiki-nada Sea off
Yamaguchi Prefecture, Japan, were investigated in all seasons from 2002 through 2010. A total
of 410 species including 3 reptiles, 1 chordate, 294 fishes (FS) and 112 invertebrates (IV) were
caught. Among them, 242 F'S and 100 IV were judged as rare (caught in less than 60 times), 28
FS and 8 IV as occasional (60 to 118 times), 9 FS and 2 IV as often (119 to 178 times), 8 F'S and
11V as frequent (179 to 237 times), and 7 FS and 1 IV as general (more than 237 times) species.
One hundred and one (101) FS and 29 IV were caught in all seasons, 170 F'S and 78 IV were in
spring, 201 F'S and 77 IV were in summer, 207 FS and 55 IV were in autumn, and 185 F'S and 64
IV were in winter. From distributional point of view, 118 F'S and 43 IV were subtropical species,
108 F'S and 60 IV were temperate region species, and 68 F'S and 9 IV were large areal (widely dis-
tributed) species.
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Fig. 1. Map showing the Hibiki-nada Sea area where
set net fishing was operated (star, 34°8" 38”N, 130°
53" 20"E).
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Table 1. Sampling numbers at a set net in Hibiki-nada Sea, Yamaguchi Prefecture,

from 2002 through 2010

Winter Spring Summer Autumn Winter

JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC. Total
2002 2 1 3 4 3 3 3 3 4 3 3 3 35
2003 3 3 3 3 4 4 3 3 3 3 3 3 38
2004 3 3 3 3 3 3 3 3 3 3 3 3 36
2005 3 3 3 3 0 4 3 3 3 3 3 3 34
2006 3 3 3 3 3 3 3 3 3 3 3 3 36
2007 4 4 3 6 4 3 4 3 4 3 3 2 43
2008 2 3 3 3 6 4 3 4 4 3 0 0 35
2009 0 3 3 5 6 6 1 3 2 3 1 2 35
2010 2 2 1 0 0 0 0 0 0 0 0 0 5
Total 22 25 25 30 29 30 23 25 26 24 19 19 297
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Fig. 2. Monthly change of average water tem-
perature at the Kanmon Straight from 2002
through 2010, monitored by the Shimonoseki
Marine Science Museum.

Table 2.

i

-

it

Numbers of species collected by the set net fishing in Hibiki-nada
Sea from 2002 through 2012, shown by the occurrence frequency from rare to
general and by the distribution area from subtropical to large areal species
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17 NF
v v 7 7 Takifugu pardalis,
€ v 7 7 Takifugu poecilonotus, 7 A Y A 71 Sepioteuthis
lessoniana ® § fET, WIN bEELHETRETH -
foo EMPHIESERICE, BT, MR 118 HE (40.2
%), Ttk 108 7 (36.7%), [Li5r 7 68 FE (23.1%)
Th -t MEHICTE, MAR43TE (38.4%), iR
P 60 FE (53.6%), LS 9FE (8.0%) TH -7,
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vy oR
ks
)
AT 79 avvR

Dasyatis akajei, < 7 ¥ Trachurus japonicus,

Pagrus major, &t Z * Paralichthys olivaceus,

Stephanolepis cirrhifer, a

v
o X Mustelus griseus,

& ¥ T 4 Dasyatis matsubarai,

v b A 7 ¥ Albula

N

cyprinoides , sp., 7

Gymnothorax minor, #* 4 A 7 ¥ Thryssa baelama,
Oncorhynchus keta, F = % 5 Physiculus japonicus,
t 7" Coelorinchus multispinulosus,
Malthopsis 473 v ¥ Syngnathoides

¥/ aR

annulifera ,
biaculeatus, 2>7 % 7 Hippocampus sindonis,
23U Sebastes oblongus, +>F X / #7143 Pterois volitans,
v 3k v KR Pterygotrigla hemisticta, * =737 v 3
Lepidotrigla kishinouyei, F & 2 & Peristedion orientale,
A& 7 F A4 ¥ 9 F Stereolepis doederleini, & X X374
A Synagrops philippiensis, A ¥4 ¥ & F Apogon cookii,

JavFav3za
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Polydactylus  plebius ,
Semicossyphus reticulatus,

~N Z Stethojulis interrupta terina,

Distribution Occurrence frequency v v & Leucopsarion petersii, = & 7

area Rare  Occasional Often  Frequent General  Total V5 v E Acanthurus dussumieri

FISH

Subtropical sp. 104 9 3 1 1 118 AA AN <R Sphyraena forsteri, &/
Temperate sp. 85 12 2 4 5 108 71 = A Sphyraena helleri, A <
Large areal sp. 53 7 4 3 1 68 Euthynnus affinis, >~ / 9 ¥/ ¥ %

INVERTEBRATE A . % Tri "

-

Subtropical sp. 41 0 5 0 0 43 esopla cornuta , riacanthus
Temperate sp. 54 6 0 0 0 60 biaculeatus, * % = 7 7 Canthigaster
Large areal sp. B 2 0 1 1 9 rivulata, < 7 7 Takifugu porphyreus,
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Table 3. Numbers of species collected by the set
net and trawl net? fishings in Hibiki-nada Sea, and
common and total species numbers of both nets,
shown by the distribution area from subtropical to
large areal species

Distribution area Set net Trawl net” Common  Total
FISH

Subtropical sp. 118 70 40 148

Temperate sp. 108 91 58 141

Large areal sp. 68 43 31 80
INVERTEBRATE

Subtropical sp. 43 42 24 61

Temperate sp. 60 62 30 92

Large areal sp. 8 7 4 11

2) Doi et al. (2014).
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e 141 (38.2%), JRETH 80 F (21.7%) T®H -
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Table 4. Coastal fish species composition in % as shown by the distribution area
from subtropical, temperate, and large areal species, from Nagasaki (Nomozaki®),
Fukuoka (Tsuyazaki®), Yamaguchi (Hibiki-nada), and Tottori (Tottori') Prefectures

YD 55, #34% 1Y Nomozaki’” Tsuyazaki®” Hibiki-nada Tottori 19)
T AL ATE TS Distribution area Set net Trawl net’ Total

) N Subropical sp. 63.0 49.8 40.2 343 40.1 37.9
Nrco RERCHIAS SR 245 Temperate sp. 28.7 42.2 36.7 44.6 38.2 53.1
DD 5 By 429% 14 Large areal sp. 8.3 8.0 23.1 21.1 21.7 9.0

95 103 HE, MEHEHEY

2) Doi et al. (2014); 19) Wada et al. (2014); 20) Nishida (2008); 21) Tawa and Takegaki (2009).
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Table 5. Comparison of collected times in the set net fishing at Hibiki-nada Sea, Yamaguchi Prefecture, be-
tween the former (2002-2005) and latter (2006-2010) halves of the surveyed period from 2002 through 2010
(total 297 samplings) in the species that showed significant difference between the former and latter halves

(x?%test)
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Collected times

Expected times

Scientific name Japanese name Former half Latter half Former half Latter half Total times 5’ value P Distribution area
FISH

Former half < Latter half
Urolophus aurantiacus Hirataei 4 19 11.1 11.9 23 8.715 0.003 subtropical
Myliobatis tobijei Tobiei 38 81 57.3 61.7 119 12.533 0.000 subtropical
Cypselurus hiraii Hosotobiuo 20 38 279 30.1 58 4.338 0.037 large area
Lateolabrax japonicus Suzuki 77 114 92.0 99.0 191 4.695 0.030 temperate
Girella punctata Mejina 35 58 44.8 482 93 4.118 0.042 temperate
Pleuronectes yokohamae Makogarei 3 11 6.7 7.3 14 4.004 0.045 temperate

Former half > Latter half
Sphyrna zygaena Shirosyumokuzame 13 3 7.7 8.3 16 7.022 0.008 large area
Ophisurus macrorhynchos Dainanumihebi 13 4 8.2 8.8 17 5.462 0.019 subtropical
Konosirus punctatus Konoshiro 75 24 47.7 51.3 99 30.228 0.000 large area
Saurida elongata Tokageeso 53 13 31.8 342 66 27.333 0.000 temperate
Trachinocephalus myops Okieso 13 1 6.7 7.3 14 11.209  0.001 subtropical
Fistularia petimba Akayagara 31 18 23.6 254 49 4.485 0.034 large area
Fistularia commersonii Aoyagara 30 11 19.7 213 41 10.283 0.001 temperate
Chelidonichthys spinosus Houbou 31 15 22.1 239 46 6.823 0.009 large area
Onigocia spinosa Onigochi 13 5 8.7 9.3 18 4.179 0.041 subtropical
Priacanthus macracanthus Kintokidai 24 6 14.4 15.6 30 12.191 0.000 temperate
Rachycentron canadum Sugi 17 7 11.6 12.4 24 4.947 0.026 large area
Parapristipoma trilineatum Isaki 40 17 274 29.6 57 11.078 0.001 temperate
Pennahia argentata Shirogisu 48 29 37.1 39.9 77 6.210 0.013 temperate
Pempheris schwenkii Minamihatanpo 19 2 10.1 10.9 21 15.071 0.000 subtropical
Abudefduf vaigiensis Oyabichya 25 8 15.9 17.1 33 10.076 0.002 subtropical
Kyphosus vaigiensis Isuzumi 21 10 14.9 16.1 31 4.767 0.029 temperate
Parajulis poecileptera Kyuusen 41 24 31.3 33.7 65 5.803 0.016 temperate
Parablennius yatabei Isoginpo 9 2 53 5.7 11 4.995 0.025 temperate
Petroscirtes breviceps Nijiginpo 49 32 39.0 42.0 81 4.945 0.026 subtropical
Prionurus scalprum Nizadai 59 38 46.7 50.3 97 6.244 0.012 temperate
Auxis thazard thazard Hirasouda 16 3 9.1 9.9 19 9.897 0.002 large area
Heteromycteris japonica Sasaushinoshita 13 2 7.2 7.8 15 8.914 0.003 temperate
Aluterus monoceros Usubahagi 30 17 22.6 24.4 47 4.630 0.031 large area
Paramonacanthus oblongus Yosogi 44 26 33.7 36.3 70 6.066 0.014 subtropical
Lagocephalus spadiceus Shirosabafugu 39 23 29.9 32.1 62 5.407 0.020 large area

INVERTEBRATE

Former half < Latter half
Bolinopsis mikado Kabutokurage 20 41 29.4 31.6 61 5.766 0.016 temperate
Aplysia kurodai Amefurashi 4 29 159 17.1 33 17.156 0.000 temperate
Dolabella auricularia Tatsunamigai 1 16 8.2 8.8 17 12.164 0.000 temperate
Plocamopherus tilesii Hikariumiushi 13 41 26.0 28.0 54 12.536 0.000 temperate
Sepia (Doratosepion) kobiensis Himekouika 0 20 9.6 10.4 20 18.571 0.000 temperate
Loliolus japonica Jindouika 0 12 5.8 6.2 12 11.143 0.001 temperate
Moroteuthis loennbergi Kagiika 0 16 7.7 83 16 14.857 0.000 temperate
Liocarcinus corrugatus Shiwagazami 0 13 6.3 6.7 13 12.071 0.001 subtropical
Astropecpten polyacanthus Togemomijigai 6 17 11.1 11.9 23 44838  0.0342 subtropical

Former half > Latter half
Nemopilema nomurai Echizenkurage 23 12 16.9 18.1 35 4.326 0.038 temperate
Fisinus perplexus ferrugineus ~ Konaganishi 64 37 48.6 52.4 101 9.369 0.002 temperate
Thysanoteuthis rhombus Sodeika 12 3 7.2 7.8 15 6.096 0.014 subtropical
Dardanus aspersus Akaboshiyadokari 23 12 16.9 18.1 35 4.326 0.038 subtropical
Diogenes edwardsii Togetsunoyadokari 26 12 18.3 19.7 38 6.256 0.012 temperate

Table 6. Number of increased or decreased species from the former samplings (2002-2005) to the
latter samplings (2006-2010) of the surveyed period from 2002 through 2010 collected by the set
net fishing in Hibiki-nada Sea, Yamaguchi Prefecture, shown by the distributionarea from sub-
tropical to large areal species

Subtropical sp. Temperate sp. Large areal sp. Total
FISH
Increased 3 6
Decreased 7 10 25
INVERTEBRATE
Increased 2
Decreased 2 3 5
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Fig. 3. Comparison of monthly change of average
water temperature between 2002-2005 and 2006-
2010, calculated from the data in Fig. 2.
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