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Aquatic animals caught by a small set net from Hibiki-nada
Sea off Yamaguchi Prefecture, Japan
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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 FS 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 FS 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 FS and 78 IV were in
spring, 201 FS and 77 IV were in summer, 207 FS and 55 IV were in autumn, and 185 FS and 64
IV were in winter. From distributional point of view, 118 FS and 43 IV were subtropical species,
108 F'S and 60 IV were temperate region species, and 68 FS and 9 IV were large areal (widely dis-

tributed) species.

Key words: set net fishery, fish, invertebrate, rare species, by-catch, seasonal change
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Hibiki-Nada Sea
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Murotsu Yamaguchi Pref.
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Tkm Seto Inland Sea

Fig. 1. Map showing the Hibiki-nada Sea area where
set net fishing was operated (star, 34°8" 38”N, 130°
53 20"E).

& 34°87 38", FE#EE 130°53'20") DK 12m7r 5 16micik
BEaht—BREHECH B, HEOES I 300m (200
M), EEOB&IEH 18-30cm (6 TBH5 1 R), EH)
SOB &K 12em (4~FH), FER8IHEH 37.5m (25 D
%9 22.5m (15 ), FiMOBE&IRMN43cm (88D &H
2.7cm (1281 O2FETH » 1o BEHKEM—E (B
P40 b Y) IKEEL THOMRIRICESICEIET 5
LS icltiEL, BEFIERTCERL 7o

FEIE 2002 1 AL 5 20104E 3 A oo BFIch ik
D, B4, EHT8E, FKEH6IE, £H 66 EDEF
297 [EEHE L 7 (Table 1),

FEY TSRO ETRIEL, BkLeoEEE
e L7, RIERESEEIFLIRD, 2EBEILCXE
FoEMEPKESVIROEEET > o ANIVE
Sebastes 122>\ TIE T B A 2NV S, inermis,
S. ventricosus, ¥ & ANV S, cheni ILXBIZ 11TV 2559,
MECHESHRETH L bODEEREBRHATREDIRSC

72 = AWV

THEST, AR, Bz, AREHE WIRE B&HEa

EISTEM M o fotcwd, AHATIE Sebastes spp. & LT
22&E LT,

RIS & BEKDH & c@ml»biRsh, EERIC AR
L7cbDEZ SN BHKBEHOF » 7 F Carassius sp.,
K ¥ a v Misgurnus anguillicaudatus, 7 )V — ¥V Lepomis
A & U F X A Micropterus
salmoides 8 L UEERHANDO 7 V5, 17 vEE AT 2
rOICEBNICAD, RETE Ao bDEELLND
B DY 3 Y Phalacrocorax filamentosus, v I 7 A ¥
Mergus serrator iZfEHT» SAL L 72,

BRI OBE « BT R EBREERY LA T B, T8
bbb, HELALZWZEOLOEIT>VWT, BHPE28E I,
wmERNEEN (3-5H), E8 (6 -8 A), ®#
(9-11H), &M (12-2A) «XHal, 1HEEIRD
ER e LR (D, 2 19 (+), 20—99 fE (+
+), 100 @FELE (+++) AT TEELL, £12,
FEOEE 297 Mokt 3 5 HBSARE I, W (rare, 59 [EIL
T), ®%# (occasional, 60—118 [E), & (often,
119—178 D), ©3H%E (frequent, 179—237[ED), JHE
(general, 238[EILIE) @b BEICXALi, E5IT, 47
W CEOHMAFE I L 2 ERERIC, BEAYSKES
R o EYMBERIZHE » T, BEAHRE (sub-
tropical species), iR+ (temperate region species)
BLORESHTE (large areal species) @ 3 BRI/l
a2 RBNL 7o

FEEREK S ERlicb - 2 AFHEROE/L 22 BH
T, B (2002—2005) Li&HA (2006—2010) 43 CHE
BEHE L/, &5hil&BRIORERED S WM
EERDH B Eicky, SEOHBEREEREHLRET
B L (x *8E).

HERRIc B T KB REC}, FREWILL dOE &K

macrochirus macrochirus ,

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. 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

Dasyatis akajei, < 7 ¥ Trachurus japonicus, < ¥ A4
Pagrus major, & 7 * Paralichthys olivaceus, 7 7 /¥
Stephanolepis cirrhifer, & % v 7 7" Takifugu pardalis, =
€ v 7 7 Takifugu poecilonotus, 7 A YU A 7 Sepioteuthis
lessoniana ® 8 FET, WTFHLIEELHENRETH -
foo EMIHIEEFRICIE, RAKETE, AR 1I8HE (402
%), EEM: 108 7 (36.7%), L7068 % (23.1%)
THo ko, MERBY TR, AR (384%), BH
607 (53.6%), K5 95 (8.0%) TH -7,
BIHATTE, WEMEY 148, ERE2 B>V TR
BEHMEEL T 1RGELrEES NI - 7, BB, ¥
o ¥ X Mustelus griseus, & 2% % Carcharhinus macloti,
& ¥ T A Dasyatis matsubarai, A1 & I A Megalops
cyprinoides, Y b A4 7 ¥ Albula sp., 7 I U V&
Gymnothorax minor, A A 4 7 ¥ Thryssa baelama, %77
Oncorhynchus keta, ¥ 3 % 5 Physiculus japonicus, ¥V
t 4 Coelorinchus multispinulosus, 7275 79 Y 2V U A
Malthopsis  annulifera, + % 2 U ¥ Syngnathoides
biaculeatus, 7>7 %Y Hippocampus sindonis, %77/ 3 *
73V Sebastes oblongus, />3 3 / 7+ I Pterois volitans,
v a4 v R Pterygotrigla hemisticta, * =k + W ¥ F
Lepidotrigla kishinouyei, ¥ % v ¥ Peristedion orientale,
# & 9 F 14 ¥ F F Stereolepis doederleini, E X X I 7 A7
A Synagrops philippiensis, X ¥4 ¥ EF Apogon cookii,
7 A7 < ¥ 4 Branchiostegus japonicus, Y =V F a2 v 3
o A 7 ¥ Carangoides hedlandensis, V = 9 7 U / & 2
Pterycombus  petersii , o <% 7 T ¥ A Lutjanus
argentimaculatus, < ¥4 Lobotes surinamensis, &7/
J "1 Hapalogenys nigripinnis, ’>< 7 = 7 % Lethrinus
nebulosus, 3 A & A ¥ Upeneus tragula, Fa vV Fav v
# Chaetodon auripes, # % 3 v X Cirrhitichthys aureus,
T A1 ¥ F Acanthocepola krusensternii, Y /N* 2/ ¥ O
Polydactylus plebius, 3 7 ¥ A4

Semicossyphus reticulatus, # 3+

~ 5 Stethojulis interrupta terina, ¥

Distribution Occurrence frequency v v & Leucopsarion petersii, =& 7%
area Rare  Occasional Often Frequent General  Total V5 v oNE Acanthurus dussumieri
FISH
Subtropical sp. 104 9 3 1 118 A& AN R Sphyraena forstert, %/
Temperate sp. 85 12 2 5 108 71 <= R Sphyraena helleri, A <
Large areal sp. 53 7 4 3 68 Euthynnus affinis, ¥/ 9 ¥/ ¥4
INVERTEBRATE N . . To;
Subtropical sp. 41 0 2 0 0 43 esopia cornuta , ¥ < Triacanthus
Temperate sp. 54 6 0 0 0 60 biaculeatus, ¥ % < 7 3 Canthigaster
Large areal sp. 5 2 0 1 1 9 rivulata, = 7 7" Takifugu porphyreus,
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v v ® Y 7 U Torquigener brevipinnis, #H + 7 7
Lagocephalus inermis, * X 3 7 ¥ Diodon hystrix T® -
120 BTHEEIWIE, v ¥ Y72 5% Rhopilema hisphidum,
7% 9 33w 7 Clytia languida, V' 3 7 777 Aegina
rosea, 71 X5 #' 4 Phalium (Bezoardicella) flammiferum,
R Y X7 x5 HA Berthellina citrina, IvY3 T IU
v Dendrodoris denisoni, I Y A 51 ¥ < ¥ Sepiadarium
kochii, % 3 7 % Argonauta hians, v I/ & ¥ Chloeia
flava, t ¥ )V Trachelobdella okae, 7 < T E Penaeus
(Penaeus) semisulcatus, ¥ < k& ¥ ¥ F A4 Y Pagurus
japonicus, 5 77 5 v /¥ Calappa lophos, I ¥ ¥ A D =
Mespilia globulus T®H » 1z, RRETIE, TAHI IH A
Caretta caretta & &t o4 v I ~ ¥ Laticauda laticaudata
Th -1,

ZHi 48 U CAEHRE L B AE 101, mEHESY
VB BLAL, BHICHELALRERI 1708, BEHE
T 78 K, BEEICHIR U MASRIE 201 B, MEEHER 7T
B, P LA 2075, EEHEY S E &
MicBBR LRI 1808, EEHTIWe4ET, AR
MR b HRERS S, BEHRY TITIR LS
o oo W HEBHEN DS H - 1 EHIGBEE TR,
REHIVTRIRIITH - oo IR T YV, #7041
FORENEELE - TRERLARBT S LML, L
ElFevE 0 BRE TR & 725 &0 - 1T 5 TESHEE O AH
BRHUKAREE S E A 5 5,

Fo s 0 MBI REE 181 - WEHEY 1118, Efo
A OHBUS A 22 7 & MEHEY 108, BdlosomB
FRE 2L EEHEY 6, LHobOHEIZAME 16
HEEEHEYM 6 ETH > oo —FH UAEELZVER
siclHETsEELTE, D s o2 V) Girela
leonine, Z¥A®D &1 & Katsuwonus pelamis, EH DA a
¥4 ¥ v F x 7 Blolceroides memurrichi, FHD ¥ 7 5
A4 v 2 5 4 Nemopsisi dofleini, ¥ 7 F 7 5 4 Sugiura
chengshanense 3 & O~ v 77 5 4" Lampea pancerina, X
D / 7 5% Leucothea japonica, BEID <A # Loliolus
beka WSE T 51 %,

PR B AdsR i B
W TWw 3 EHE80

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 il

2) Doi et al. (2014).

HOEYD S5, $16%ICHYT 3 22 EHAAFE CHER
Ehi, ThRWlofEE, EERCEIAFLE VWsDD
COBBETHHEBTIEPEVSDLEEL OGNS,

EBEHBLUVECIHY BT 2RHBEERS L UtE
HIEEH O MIBX S O AR % Table 3icR L7, #BHE
BHIIAME O E EAE 1EBEL), HAEHEY 166 &
(HoE1EEl), TRIW2E, a3 ETH -1
FIEOHIBRX e & 2RRIE, BEHR 1485 (40.1%),
w1418 (88.2%), RS 80 (21.7%) Th-
foo BHBREOBEHEY OMBEHX S X 5NRI, FE
FHR611E (37.2%), Bt 2TE (56.1%), LES7h 11
E (6.7%) Thot, EEMN EUEHOMEELIAE
1290 (EEHE1EEL), EEHIYBETH -/,
BEOCEFOMENRK S L TS, BEHR4WME (31
9%, w6818 (46%), IABRSAE 317 (24%) &75-
too ERE QBB OHBINX S ic & 5N, BEH
% 24TE (41.4%), BEMI0E (G1.7%), LKESH4AE
(6.9%) TH -t

RABRELENEHED, WMNIEHRE0RERY &
FOERBEFHEY &L TAH B &, b SEIEhITT
EARAFHOBSSIRMCHEMT 2 2 LhREh K
(Table 4o ORI EBMEECEHOBEMEAEL
TORRTS » 1o [RBSWRTEH MO IR T 10%:K

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

BP0 5 b, #34% oY Nomozaki?’ Tsuyazaki® Hibiki-nada Tottori 19)
T ARENATIE T X Distribution area Set net Trawl net” Total

_ . Subropical sp. 63.0 49.8 40.2 34.3 40.1 379
fco HENBREU oo . 287 422 367 446 38.2 53.1
D5 5 42% 12 Large areal sp. 8.3 8.0 23.1 21.1 21.7 9.0

95 103 1, BEHSY

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
(x2test)

Collected times Expected times
Scientific name Japanese name Former half Latter half Former half Latter half Total times 5’ value J4 Distribution area
FISH

Former half < Latter half
Urolophus aurantiacus Hirataei 4 19 11.1 11.9 23 8.715 0.003 subtropical
Myliobatis tobijei Taobiei 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 73 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 47.7 513 99 30.228 0.000 large area
Saurida elongata Tokageeso 53 13 31.8 342 66 27333 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 4179 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 27.4 29.6 57 11.078  0.001 temperate
Pennahia argentata Shirogisu 48 29 37.1 39.9 T 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 24 313 33.7 65 5.803 0.016 temperate
Parablennius yatabei Isoginpo 9 2 53 57 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 46.7 503 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 72 7.8 15 8.914 0.003 temperate
Aluterus monoceros Usubahagi 30 17 226 244 47 4.630 0.031 large area
Par A blong Yosogi 44 26 337 36.3 70 6.066 0.014 subtropical
Lagocephalus spadiceus Shirosabafugu 39 23 299 32.1 62 5.407 0.020 large area

INVERTEBRATE

Former half < Latter half
Bolinopsis mikado Kabutokurage 20 41 294 31.6 61 5.766 0.016 temperate
Aplysia kurodai Amefurashi 4 29 15.9 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 9.6 104 20 18.571 0.000 temperate
Loliolus japonica Jindouika 4] 12 5.8 6.2 12 11.143 0.001 temperate
Moroteuthis loennbergi Kagiika 0 16 7.7 8.3 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 11.1 119 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 48.6 524 101 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 2 3 1 6
Decreased 7 10 8 25
INVERTEBRATE
Increased 2 7 0

Decreased 2 3 0 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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Appendix . List of animals caught by the set net fishing in Hibiki-nada Sea, Yamaguchi Prefecture, from 2002 through 2010

Round number of individuals

Collected times

Family Scientific name Japanese name Spring  Summer Autumn Winter 2002 2003 2004 2005 2006 2007 2008 2009 2010 Frequency (total times)  Distribution area
MYZXINI
Myxiniformes
Myxinidae Eptatretus burgeri (Girard) Nutaunagi + 0 1 0 ] 0 0 0 0 0 rare (1) temperate
CHONDRICHTHYES
Carcharhiniformes
Scyliorhinidae Scyliorhinus torazame (Tanaka) Torazame + 0 0 0 0 2 0 0 0 0 rare (2) large area
Carcharhiniformes
Triakididae Mustelus manazo Bleeker Hoshizame 1 1 1~+ 0 1 3 0 1 2 0 5 0 rare (12) temperate
Mustelus griseus Pietschmann Shirozame 1 0 0 1 0 0 0 0 0 0 rare (1) temperate
Hemitriakis joponica (Miiller and Henle) Eirakubuka 1 0 0 0 1 0 1 0 0 0 rare (2) subtropical
Carcharhinidae Carcharhinus macloti (Miiller and Henle) Hokosaki 1 0 0 0 0 1 0 0 0 0 rare (1) subtropical
Carcharhinus brachyurus (Gunther) Kuroherimejiro 1 1 0 0 0 1 1 0 0 0 0 rare (2) subtropical
Carcharhinus falciformis (Miller and Henle) Kurotogarizame 1 1 0 0 1 0 0 0 0 0 rare (2) subtropical
Sphyrnidae Sphyrna zygaena (Linnaeus) Shirosyumokuzame 1~+ 1~+ 4 5 3 1 2 1 0 0 0 rare (16} large area
Sphyrna lewini (Griffith and Smith) Akasyumokuzame 1 I~+ 0 0 0 0 0 2 1 1 0 rare (4) large area
Rhinobatiformes
Rhinobatidae Rhinobatos hynnicephalus Richardson Komonsakatazame 1~+ 1~+ 1~+ 8 4 4 6 8 7 6 4 0 rare (47) temperate
Platyrhinidae Platyrhina tangi (Iwatsuki, Zhang and Nakaya) Uchiwazame 1~+ 1~+ 1~+ I~+ 8 8 12 6 8 9 11 9 1 occasional (72) temperate
Torpediniformes
Torpedinidae Narke japonica (Temminck and Schlegel) Sibireei + 1 1 1 0 0 0 1 1 0 0 rare (4) temperate
Rajiformes
Rajidae Okamejei kanojei (Miiller and Henle) Komonkasube 1 1 1 0 3 1 0 3 2 0 1 0 rare (10) temperate
Myliobatiformes
Urolophidae Urolophus aurantiacus Miiller and Henle Hirataei I~+ 1~+ 1 1 1 2 0 1 6 7 4 2 0 rare (23) subtropical
Dasyatidae Dasyatis matsubarai Miyosi Hoshiei 1 0 0 0 1 0 0 0 0 0 rare (1) temperate
Dasyatis akajei (Miiller and Henle) Akaei I~t et et bt 25 34 32 30 36 44 35 34 5 general (275) subtropical
Gymnuridae Gymnura japnica (Temmink and Schlegel) Tsubakuroei I~+ 1~+ I~t 1 8 6 0 6 9 12 8 10 0 occasional (69) subtropical
Myliobatididae Myliobatis tobijei Bleeker Tobiei I~+  l~+  1~+ 1~+ 7 10 10 11 17 21 18 25 O often (119) subtropical
Aetobatus narutobiei White, Furumitsu and Yamaguch Narutobiei 1~+ 1~ 1~+ 1~+ 13 4 10 3 8 7 15 2 0 occasional (62) subtropical
Aetobatus narinari (Euphrasen) Madaratobiei 1 + 0 1 0 0 0 2 1 0 ] rare (4) subtropical
OSTEICHTHYES
Elopiformes
Elopidae Elops hawaiensis Regan Karaiwashi 1 1 0 1 1 0 0 0 0 0 0 rare (2) subtropical
Megalopidae Megalops cyprinoides (Broussonet) Isegoi 1 0 0 0 1 0 0 0 4] 0 rare (1) subtropical
Albuliformes
Albulidae Albula sp. Sotoiwashi 1 0 0 1 0 0 0 0 0 0 rare (1) subtropical
Anguilliformes
Muraenidae Gymnothorax minor (Temminck and Schlegel) Amiutsubo 1 0 0 1 0 0 0 0 0 0 rare (1) subtropical
Ophichthidae Ophisurus macrorhynchos Bleeker Dainanumihebi I~+  1~+  l~+ 1 5 2 1 5 2 1 0 1 0 rare (17) subtropical
Ophichthus altipennis (Kaup) Hotateumihebi 1~ 1~+ I~+ 1 10 6 1 3 8 7 5 7 0 rare (47) temperate
Congridae Conger myriaster (Brevoort) Maanago 1~+ 1~+ 1~+ 1~+ 3 9 14 11 12 13 11 9 0 occasional (82) large area
Muraenesocidae  Muraenesox cinereus (Forsskal) Hamo 1 0 0 0 1 0 0 1 3 0 rare (5) large area
Clupeiformes
Clupeidae Etrumeus teres (De Key) Urumeiwashi R e 3 11 9 7 5 8 10 9 0 occasional (62) large area
Spratelloides gracilis (Temminck and Schlegel) Kibinago R o e el e o e e 8 3 12 14 6 4 13 13 0 occasional (73) subtropical
Sardinops melanostictus (Temminck and Schlegel) ~ Maiwashi I~+ [~ et 1 2 5 0 1 8 4 2 0 0 rare (22) large area
Sardinella zunasi (Bleeker) Sappa 1 1 +rott+ 0 1 0 1 1 0 1 0 0 rare {4) large area
Konosirus punctatus  (Temminck and Schlegel) Konoshiro Raad o K o i K L Ead o 25 24 14 12 7 8 6 3 0 occasional (99) large area
Engraulidae Engraulis japonica Temminck and Schlegel Katakuchiiwashi B R e R e e 22 26 27 25 31 39 21 23 0 frequent (214) large area
Thryssa baelama (Forsskal) Qoiwashi 1 0 0 1 0 0 0 0 0 0 rare (1) subtropical
Siluriformes
Plotosidae Plotosus japonicus (Yoshino and Kishimoto) Gonzui et il e R s e R e e 21 28 29 27 15 44 22 21 2 frequent (209) subtropical

+, 2-19 individuals: ++, 20-99: +++, 100 or more.
Rare, less than 60 times: occasional, 60—118: often, 119-178: frequent, 176-237: general, 238 or more.
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Appendix 1. Continued

Round number of individuals

Collected times

Family Scientific name Japanese name Spring Summer Autumn _Winter 2002 2003 2004 2005 2006 2007 2008 2009 2010 Frequency (total times)  Distribution area
Salmoniformes
Plecoglossidae Plecoglossus altivelis altivelis (Temminick and Schlegel) Ayu ++ 0 1 0 2 0 0 0 0 (] rare (3) temperate
Salmonidae Oncorhynchus keta (Walbaum) Sake 1 1 0 0 0 0 0 0 0 0 rare (1) temperate
Oncorhynchus masou masou (Brevoort) Sakuramasu 1 1 0 1 0 1 1 0 0 0 0 rare (3) temperate
Stomiiformes
Sternoptychidae  Maurolicus Japonicus Ishikawa Kyuurieso + 1 0 0 0 0 1 0 1 0 0 rare (2) large area
Aulopiformes
Synodontidae Saurida elongata (Temminck and Schlegel) Tokageeso I~+  l~+t  ~+ 1~t 18 9 13 13 5 8 0 0 0 occasional (66) temperate
Saurida macrolepis Tanaka Maeso 1 I~+  1~+ 1~+ 3 6 1 2 4 2 7 8 0 rare (33) subtropical
Saurida wanieso Shindo and Yamada Wanieso 1~+ + 1 4 2 0 0 0 0 0 0 rare (7) subtropical
Trachinocephalus myops (Forster) Okieso l~+ 1~ 1~ 1 7 2 2 2 0 0 0 1 0 rare (14) subtropical
Lampridiformes
Trachipteridae Desmodema polystictum (Ogilby) Furisodeuo 1~+ 1~+ 1 2 3 0 1 1 0 0 0 rare (8) large area
Trachipterus ishikawae Jordan and Snyder Sakegashira + 1~+ 1 4 0 0 2 1 1 0 rare (10) temperate
Regalecidae Regalecus russelii (Cuvier) Ryuuguunotsukai 1 0 1 0 0 0 1 0 0 0 rare (2) large area
Gadiformes
Moridae Physiculus japonicus Hilgendorf Chigodara 1 1 0 0 0 0 0 0 0 4} rare (1) large area
Macrouridae Coelorinchus multispinulosus Katayama Yarihige 1 0 0 0 0 1 0 0 0 0 rare (1) large area
Lophiiformes
Lophiidae Lophius litulon (Jordan) Kiankou 1 0 0 0 0 2 0 1 0 1 rare (4) large area
Antennariidae Histrio histrio (Linnaeus) Hanaokoze 1~+ 1~+ + 4 1 4 3 2 1 2 1 0 rare (18) subtropical
Antennarius striatus (Shaw) Kaeruankou + 1 0 1 0 0 0 1 0 0 0 rare (2) large area
Ogcocephalidae ~ Maithopsis annulifera Tanaka Wanukefuuryuuuo + 1 0 0 0 0 0 0 0 0 rare (1) subtropical
Beryciformes
Holocentridae Ostichthys japonicus (Cuvier) Ebisudai 1 1 0 1 1 1 0 0 0 0 0 rare (3) subtropical
Monocentridae Monocentris japonica (Houttuyn) Matsukasauo 1~+ 1~+ 1 2 3 1 0 1 0 1 1 0 rare (9) large area
Zeiformes
Zeidae Zenopsis nebulosa (Temminck and Schlegel) Kagamidai 1 1 0 2 0 1 0 0 0 0 (1] rare (3) large area
Zeus faber Linnaeus Matoudai I~+ I~+ 1 1~+ 3 7 S 5 3 9 6 5 1 rare (44) subtropical
Gasterosteiformes
Fistulariidae Fistularia petimba Lacepéde Akayagara 1 ttt I~ L~ 15 10 1 5 0 5 2 11 0 rare (49) large area
Fistularia commersonii Riippell Aoyagara + L~ + 14 11 3 2 1 1 1 8 0 rare (41) temperate
Macroramphosidae Macroramphosus sagifue Jordan and Starks Sagifue 1 1 1 0 1 1 0 2 0 2 0 0 rare (6) large area
Syngnathidae Syngnathus schlegeli Kaup Youjivo 1 1 1 1~+ 5 2 3 1 1 2 1 0 1 rare (16} temperate
Syngnathoides biaculeatus (Bloch) Togeyouji 1 0 0 0 0 1 0 0 0 0 rare (1) subtropical
Hippocampus coronatus Temminck and Schlegel Tatsunootoshigo 1 1 1~+ 1 1 7 1 1 1 1 2 1 2 rare (17) temperate
Hippocampus sindonis Jordan and Snyder Hanatatsu 1 0 0 0 0 0 1 0 0 0 rare (1) termnperate
Mugiliformes
Mugilidae Mugil cephalus cephalus Linnaeus Bora f~t I~ I~ I~ 11 7 0 8 7 9 8 5 0 occasional (65) large area
Atheriniformes
Atherinidae Hypoatherina valenciennei (Bleeker) Tougorouiwashi 1 1 + 0 2 0 0 1 0 0 0 0 rare (3) subtropical
Beloniformes
Hemiramphidae  Hyporhamphus sajori (Temminck and Schlegel) Sayori I~+++  I~t L~ l~t 2 5 5 1 7 4 3 2 0 rare (29) temperate
Exocoetidae Hirundichthys oxycephalus (Bleeker) Hosoaotobi + 0 0 0 0 0 0 0 1 0 rare (1) subtropical
Cypselurus hiraii Abe Hosotobiuo +~Ht At I~ 12 0 0 8 11 12 10 5 0 rare (58) large area
Cypselurus doederleini (Steindachner) Tsukushitobouo Ittt + 0 13 160 0 8 0 13 12 0 rare (56) large area
Belonidae Abl hians (Valenci ) Hamadatsu 1~+ 1 2 0 0 3 1 1] 0 0 0 rare (6) large area
Strongylura anastomella (Valenciennes) Datsu 1 l~+ 1~+ 2 6 2 3 1 5 2 1 0 rare (22) large area
Tylosurus crocodilus crocodifus (Péron and Lesueur) Okizayori 1~+ 1~+ 1 3 0 3 4 1 2 2 0 0 rare (15) subtropical
Scomberesocidae  Cololabis saira (Brevoort) Sanma 1 1 1 +~o -+ 1 2 3 4 1 1 2 0 [4] rare (14) large area

+, 2-19 individuals: ++, 20-99: +++, 100 or more.

Rare, less than 60 times: occasional, 60—118: often, 119-178: frequent, 179-237: general, 238 or more.
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Appendix 1. Continued

Round number of individuals

Collected times

Family Scientific name Japanese name Spring  Summer Autumn _Winter 2002 2003 2004 2005 2006 2007 2008 2009 2010 Frequency (total times)  Distribution area
Perciformes
Sebastidae Sebastiscus  marmoratus (Cuvier) Kasago 1~+ 1~+ 1~+ 1~+ 3 2 4 0 2 1 3 5 [ rare (20) temperate
Sebastes schlegelii Hilgendorf Kurosoi 1 1 0 2 1 0 0 1 1 0 0 rare (5) temperate
Sebastes spp. Mebaru tat [~ 1t bt 15 22 20 15 23 31 19 22 5 often (172) temperate
Sebastes oblongus Glinther Takenokomebaru 1 0 1 0 0 0 0 0 0 0 rare (1) temperate
Scorpaenidae Pterois lunulata Temminck and Schlegel Minokasago I~+ L~+ Lot et 16 14 17 14 11 21 17 13 1 often (124) subtropical
Pterois volitans (Linnaeus) Hanaminokasago 1 0 0 0 1 0 0 0 0 0 rare (1) subtropical
Apistidae Apistus carinatus (Bloch and Schneider) Hachi 1 1 1 1 1 4 1 2 0 0 0 0 rare (9) subtropical
Tetrarogidae Hypodytes rubripinnis (Temminck and Schlegel) Haokoze I~+ 1~+  I~+ 1~t 4 7 5 1 1 6 2 1 4 rare (31) subtropical
Synanceiidae Inimicus japonicus (Cuvier) Oniokoze 1 1 1 1 0 2 1 3 3 4} 4 0 0 rare (13) subtropical
Minous monodactylus (Bloch and Schneider) Himeokoze 1 1 1 1 0 1 0 1 1 1 1 1 0 rare (6) subtropical
Triglidae Prerygotrigla hemisticta (Temminck and Schlegel)  Sokohoubou 1 1 0 0 0 0 0 0 0 0 rare (1) subtropical
Chelidonichthys spinosus (McClelland) Houbou 1 1~++ 1~+ 1~+ 5 12 8 6 5 4 1 5 0 rare (46) large area
Lepidotrigla kishinouyei Snyder Onikanagashira 1 1 0 0 0 0 0 0 0 0 rare (1) subtropical
Lepidotrigla microptera Giinther Kanagashira 1 1 0 0 2 0 0 0 1 0 0 rare (3) large area
Peristediidae Peristedion orientale Temminck and Schlegel Kihoubou 1 0 1 ¢} 0 0 0 0 0 0 rare (1) temperate
Platycephalidae Platycephalus sp.2 Magochi 1 1 1 0 1 0 1 0 1 0 1 0 rare (4) temperate
Rogadius asper (Cuvier) Matsubagochi 1 1 [ [ 2 0 0 0 0 1 0 rare (3) subtropical
Inegocia japonica (Cuvier) Tokagegochi 1~ 1 + 1 0 3 2 0 2 0 0 0 rare (8) subtropicat
Ratabulus megacephalus (Tanaka) Hanamegochi 1 + 1 5 0 0 1 0 0 0 0 0 rare (6) temperate
Onigocia spinosa {Temminck and Schlegel) Onigochi + 1~ 1 1 3 6 0 4 2 1 1 1 0 rare (18) subtropical
Thysanophrys celebica (Bleeker) Celebesugochi 1 0 0 0 0 0 0 0 1 1 rare (2) subtropical
Lateolabracidae  Lateolabrax latus Katayama Hirasuzuki I~+ + l~++  1~++ 5 6 3 3 4 6 10 s 0 rare (42) temperate
Lateolabrax japonicus (Cuvier) Suzuki T~+ 1~+ 1~+ 1~+ 23 19 18 17 24 36 29 23 2 frequent (191) temperate
Lateolabrax maculatus (McClelland) Tairikusuzuki I~+ + 0 4 2 0 0 0 2 0 0 rare (8) subtropical
Polyprionidae Stereolepis doederleini Lindberg and Krasyukova Ookuchiishinagi 1 1 0 0 0 0 0 0 0 [ rare (1) large area
Acropomatidae Synagrops philippiensis (Giinther) Himesumikuiuo 1 0 1 0 0 0 0 0 0 ] rare (1) subtropical
Serranidae Epinephelus sep i (Thunberg) Mahata 1~+ 1~+ + S 2 6 5 3 2 0 4 0 rare (37) subtropical
Epinephelus akaara (Temminck and Schlegel) Kijihata 1 1 1 0 0 0 2 0 0 1 0 rare (4) large area
Epinephelus bruneus Bloch Kue 1 1 1 1 1 3 1 2 1 2 0 1 0 rare (11) subtropical
Epinephelus awoara (Temminck and Schegel) Aohata 1 1 0 1 0 1 0 2 0 0 rare (5) subtropical
Priacanthidae Cookeolus japonicus (Cuvier) Chikamekintoki 1 1 0 0 0 0 0 2 0 0 0 rare (2) subtropical
Priacanthus macracanthus Cuvier Kintokidai 1 + I~+ 1~+ 11 8 2 3 1 0 4 1 0 rare (30) temperate
Apogonidae Apogon semilineatus Temminck and Schlegel Nenbutsudai Fret b e et 26 30 25 22 24 33 25 25 0 frequent (210) temperate
Apogon doederieine Jordan and Snyder Oosujiishimochi 1 1 0 0 1 1 0 0 0 0 0 rare (2) subtropical
Apogon cookii Macleay Sujiishimochi 1 0 1 0 0 0 0 0 0 0 rare (1) subtropical
Apogon niger Doderlein Kuroishimochi 1 1 1~+ 3 0 0 3 0 1 3 1 1 rare (12) subtropical
Apogon lineatus Temminck and Schlegel Tenjikudai 1 1 1 0 0 0 0 2 1 0 0 0 rare (3) large area
Branchiostegidae  Branchiostegus japonicus (Houttuy) Akaamadai 1 0 0 0 0 1 0 0 0 0 rare (1) temperate
Scombropidae Scombrops boops (Houttuyn) Mutsu ) B o e R e it K o 26 31 28 24 22 25 21 21 0 frequent (198) large area
Echeneidae Echeneis naucrates Li Kobanzame 1~+ 1 1 1 1 1 1 1 0 1 0 rare (7) large area
Rachycentridae Rachycentron canadum (Linnaeus) Sugi + l1~+  1~+ 1 1 6 8 2 4 2 1 [ 0 rare (24) large area
Coryphaenidae Coryphaena hippurus Linnaeus Shiira 1 o bt 3 0 1 5 0 2 1 2 0 rare (14) large area
Carangidae Elagatis bipinnulata (Quoy and Gaimard) Tsumuburi + 1 1 1 1 1 2 0 1 0 0 0 rare (6) subtropical
Seriolina nigrofasciata (Riippell) Aiburi + 1~+ + 3 0 1 2 0 1 0 0 0 rare (7) subtropical
Seriola quinqueradiata Temminck and Schlegel Buri LIttt Pttt ettt [~ 29 25 23 23 31 25 19 27 5 frequent (207) temperate
Seriola lalandi Valenciennes Hiramasa Ittt Dttt L~ [~ 4 8 3 1 6 17 10 5 0 rare (54) large area
Seriola rivoliana Valenciennes Hirenagakanpachi 1 1 0 1 0 0 0 3 0 0 0 rare (4) subtropical
Seriola dumerili (Risso) Kanpachi I~t et bt + 16 6 18 15 10 13 11 12 0 occasional (101) temperate
Trachurus japonicus (Temminck and Schlegel) Maaji Foottt b e 33 37 36 28 36 44 35 34 5 general (288) temperate
Megalaspis cordyla (Linnaeus) Oniaji + 1~ 1 2 1 1 0 0 1 1 0 0 rare (6) subtropical
Scomberoides tol (Cuvier) Minamiikekatsuo 1~+ 0 1 1 1 [4] 4] 0 0 0 rare (3) subtropical

+, 2-19 individuals: ++, 20-99: +++, 100 or more.
Rare, less than 60 times: occasional, 60—118: often, 119-178: frequent, 179-237: general, 238 or more.
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Appendix 1. Continued

Round number of individuals

Collected times

Family Scientific name Japanese name Spring Summer Autumn _Winter 2002 2003 2004 2005 2006 2007 2008 2009 2010 Frequency (total times)  Distribution area
Decapterus macrosoma Bleeker Moro 1 + 1 0 1 1 1 0 0 0 0 0 rare (3) subtropical
Decapterus maruadsi (Temminck and Schlegel) Maruaji 1ttt ot et bt 6 4 17 17 10 15 14 18 0 occasional (111) subtropical
Decapterus muroadsi (Temminck and Schlegel) Muroaji 1~+ 1 1 0 1 1 1 0 0 0 rare (5) subtropical
Selar crumenophthalmus (Bloch) Meaji I~+ 1~++ + 3 1 6 6 3 3 2 3 0 rare (27) large area
Alectis ciliaris (Bloch) Ttohikiaji 1 1~+ 1~+ 1~+ 11 8 3 11 10 4 6 4 0 rare (57) large area
Caranx sexfasciatus Quoy and Gaimard Gingameaji 1 + 1~+ 1 1 1 1 2 0 0 0 (] rare (6) subtropical
Pseudocaranx dentex (Bloch and Schneider) Shimaaji 1 ] 0 1 1 0 0 0 0 0 rare (2) subtropical
Kaiwarinus equula (Temminck and Schlegel) Kaiwari Tt e et et 12 11 i2 10 9 8 9 17 0 occasional (88) large area
Carangoides ferdau (Forsskal) Kurohiraaji + 1~+ 1 1 0 0 0 2 0 0 0 rare (4) subtropical
Carangoides orthogrammus (Jordan and Gilbert) Nanyoukaiwari + + 0 0 0 0 1 1 0 0 0 rare (2) subtropical
Carangoides hedlandensis (Whitley) Ryuukyuuyoroiaji 1 0 0 0 0 1 0 0 0 0 rare (1) subtropical
Carangoides chrysophrys (Cuvier) Hishiyoroiaji 1~+ 1 0 2 1 0 0 0 1 1 0 rare (5) subtropical
Leiognathidae Nuchequula nuchalis (Temminck and Schlegel) Hiiragi + 1 1 1 0 0 0 0 0 [ 0 rare (2) temperate
Equulites rivwulatus (Temminck and Schlegel) Okihiragi Frodbt et i 0 2 2 1 0 1 2 4 0 rare (12) temperate
Bramidae Brama dussumieri Cuvier Himeshimagatsuo 1 1 0 0 0 0 0 2 0 0 0 rare (2) subtropical
Brama japonica Hilgendorf Shimagatsuo 1 1 1 5 0 0 1 0 0 0 0 rare (7) large area
Prerycombus petersii (Hilgendorf) Ryuuguunohime 1 0 1 0 0 0 0 0 0 0 rare (1) large area
Emmelichthys struhsakeri Heemstra and Randall Rousokuchibiki 1 1 0 0 0 0 0 0 0 2 0 rare (2) subtropical
Lutijanidae Lutjanus ophuysenii (Bleeler) Y okosujifuedai 1 1 1 0 1 1 0 0 1 0 0 rare (4) subtropical
Lutjanus argentimaculatus (Forsskal) Gomafuedai 1 0 0 1 0 0 0 0 0 0 rare (1) subtropical
Caesionidae Pterocaesio trilineata Carpenter Issentakasago 1 0 1 0 0 0 0 0 2 [ rare (3) subtropical
Pterocaesio diagramma (Bleeker) Takasago 1 1 + 1 1 1 0 0 (] 0 0 0 rare (3) subtropical
Lobotidae Lobotes surinamensis (Bloch) Matsudai 1 1 0 0 0 0 0 0 0 0 rare (1) large area
Gerreidae Gerres equulus (Temminck and Schlegel) Kurosagi 1 1~+ 1~+ + 7 2 0 7 1 2 4 6 0 rare {29) temperate
Parapristipoma trilineatum (Thunberg) Isaki l~+ Lottt I~ I~ 15 14 2 9 4 10 1 2 0 rare (57) temperate
Hapalogenys nigripinnis (Schlegel in T inck and Schlegel) Higesoridai 1 1 0 0 0 0 0 0 0 0 rare (1) temperate
Hapalogenys sennin Iwatsuki and Nakabo Higedai 1 2 0 (] 0 0 1 0 0 0 rare (3) temperate
Diagramma picta (Thunberg) Korodai i 1~ 0 1 1 0 0 1 3 1 (] rare (7) subtropical
Plectorhinchus cinctus (Temminck and Schlegel) Kosyoudai I~++ 1~++ ]~+ 1~ 10 13 10 11 12 17 15 11 0 occasional (99) subtropical
Rhabdosargus sarba (Forsskél) Hedai 1~+ l~++ 1~+ 1~+ 16 7 4 1 3 3 12 7 0 rare (53) large area
Acanthopagrus schlegelii (Bleeker) Kurodai I~++ 1~+ 1~+ 1~+ 8 16 19 13 11 24 14 18 0 often (123) large area
Acanthopagrus latus (Houttuyn) Kichinu 1 1~+ 1~+ i 2 1] i 3 3 2 1 0 rare (13) subtropical
Pagrus major (Temminck and Schlegel) Madai e e I R e i e o i R 29 34 32 29 32 43 34 34 5 general (272) temperate
Evynnis tumifrons (Temminck and Schlegel) Chidai 1 l~t et + 0 6 1 2 0 0 1 0 0 rare (10) large area
Lethrinidae Gymmnocranius griseus (Temminck and Schlegel) Meichidai 1 1 1 0 0 0 0 0 1 0 0 rare (2) subtropical
Lethrinus genivittatus Valenciennes Ttofuefuki 1 + I~++  1~+ 8 2 2 3 3 1 2 1 0 rare (22) subtropical
Lethrinus nebulosus (Forsskal) Hamafuefuki 1 0 0 0 0 0 1 0 0 0 rare (1) subtropical
Sciaenidae Nibea albiflora (Richardson) Koichi ++ 1 0 0 0 1 0 1 0 0 0 rare (2) subtropical
Pennahia argentata (Houttuyn) Shiroguchi 1~++ + 1 2 2 5 2 s 0 0 0 rare (17) temperate
Sillaginidae Sillago japonica Temminck and Schlegel Shirogisu I~+ 1~ 1~+ 1~+ 14 8 19 7 13 10 4 2 0 rare (77) temperate
Mullidae Upeneus tragula Richardson Yomehimeji 1 0 0 1 0 0 0 0 0 0 rare (1) subtropical
Upeneus japonicus (Houttuyn) Himeji T~+ 1 ~+ 1 4 1 4 0 3 1 2 2 0 rare (17) temperate
Parupeneus ciliatus (Lacepede) Houraihimeji 1 I~+ 1 2 1 0 3 0 1 1 0 4] rare (8) temperate
Pempheridae Parapri. hus 7 i Steind Kinmemodoki 1~+ + At 0 0 2 0 0 3 0 0 0 rare (5) subtropical
Pempheris japonica Doderlein Tsumagurohatanpo 1~+ 1~ 1 2 1 0 0 1 1 1 0 rare (7) subtropical
Pempheris schwenkii Bleeker Minamihatanpo + 1~+ +~+i+ 5 3 6 5 0 2 0 0 0 rare (21) subtropical
Chaetodontidae Heniochus acuminatus (Linnaeus) Hatatatedai 1~+ 1 3 4 0 0 0 0 1 1 0 rare (9) subtropical
Heniochus diphreutes Jordan Murehatatatedai 1 1 0 0 0 0 0 0 3 0 1 rare (4) subtropical
Chaetodon auripes Jordan and Snyder Chyouchyouuo 1 0 0 1 0 0 0 0 0 0 rare (1) subtropical
Pomacanthidae CH dontopl jonalis (Temminck and Schlegel) Kinchyakudai 1 1 1 3 0 0 0 0 0 1 0 rare (5) temperate
Pentacerotidae Evistias acutirostris (Temminck and Schlegel) Tengudai 1~+ 1 2 2 3 1 2 3 2 2 0 rare (17) large area
Cirrhitidae Cirrhitichthys aureus (Temminck and Schlegel) Okigonbe 1 0 1 0 0 0 0 0 0 0 rare (1) subtropical
Cheilodactylidae  Goniistius zonatus (Cuvier) Takanohadai 1 1 ]~+ 0 0 3 1 3 1 1 0 0 rare (9) temperate

+, 2-19 individuals: ++, 20-99: +++, 100 or more.
Rare, less than 60 times: occasional, 60-118: often, 119-178: frequent, 179-237: general, 238 or more.
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Appendix 1. Continued

Round number of individuals Collected times
Family Scientific name Japanese name Spring  Summer Autumn Winter 2002 2003 2004 2005 2006 2007 2008 2009 2010 Frequency (total times)  Distribution area
Cepolidae Acanthocepola krusensternii (Temminck and Schlegel) Akatachi 1 0 0 0 0 1 0 0 0 0 rare (1) temperate
Embiotocidae Ditrema temminckii temminckii Bleeker Umitanago I~+  I~++  1~+ 1~ 1 12 1 8 9 25 4 6 0 occasional (76) temperate
Pomacentridae Chromis fumeus (Tanaka) Matsubasuzumedai + 0 0 1 1 0 0 0 0 0 rare (2) subtropical
Chromis notata (Temminck and Schlegel) Suzumedai + 1~+ + 0 2 1 0 2 0 0 0 0 rare (5) temperate
Abudefduf vaigiensis (Quoy and Gaimard) Oyabichya 1~ 1~+ 1~+ 13 6 2 4 0 3 4 1 0 rare (33) subtropical
Teraponidae Terapon jarbua (Forsskal) Kotohiki 1 1 0 0 2 0 0 0 0 0 1 rare (3) temperate
Terapon theraps Cuvier Himekotohiki 1 1 0 0 0 0 1 0 1 0 0 rare (2) temperate
Rhynchopelates oxyrhynchus (Temminck and Schlegel) Shimaisaki I~+  l~+t I~+ 5 4 3 3 2 1 1 4 0 rare (23) temperate
Scorpididae Labracoglossa argentiventris Peters Takabe 1 1~ 1~+ 1 3 3 5 4 0 2 1 0 0 rare (18) temperate
Oplegnathidae Oplegnathus fasciatus (Temminck and Schlegel) Ishidai I~ e~ ot + 4 5 5 1 1 1 1 5 0 rare (23) temperate
Oplegnathus punctatus (Temminck and Schlegel) Ishigakidai + L~ [~t 1 18 20 17 17 23 23 24 19 O often (161) subtropical
Kyphosidae Kyphosus vaigiensis (Quoy and Gaimard) Isuzumi 1 1~+ 1~+ 1~+ 7 4 2 8 3 2 4 1 [ rare (31) temperate
Kyphosus bigibbus Lacepéde Notoisuzumi + 1 0 0 0 0 0 0 0 0 rare (1) temperate
Microcanthidae Microcanthus strigatus (Cuvier) Kagokakidai 1 I~+  1~+ 1~+ 5 5 3 1 2 2 0 2 0 rare (20) subtropical
Girellidae Girella punctata Gray Mejina I~ttt Jrottt [~ I~ 5 6 11 13 16 18 17 7 0 occasional (93) temperate
Girella leonina (Richardson) Kuromejina +evt 0 2 0 0 0 1 0 0 0 rare (3) temperate
Centrolophidae Hyperoglyphe japonica (Ddderlein) Medai 1~+ 1 [~+ 2 0 4 0 0 1 0 0 1] rare (7) large area
Psenopsis anomala (Temminck and Schlegel) Ibodai I~t e~ |~ Pt 4 8 3 1 8 2 3 3 0 rare (32) large area
Stromateidae Pampus punctatissimus (Temminck et Schlegel) Managatsuo I~ 1 0 1 0 1 0 0 0 2 0 rare (4) temperate
Nomeidae Psenes pellucidus Liitken Hanabirauo 1 1~+ 1 0 0 1 0 1 1 2 0 1 rare (6) subtropical
Polynemoidei Polydactylus plebeius (Broussonet) Tsubamekonoshiro 1 0 0 0 0 0 1 0 0 0 rare (1) subtropical
Labridae Choerodon azurio (Jordan and Snyder) Ira 1 i 1 0 0 0 1 0 0 0 0 rare (2) subtropical
Semicossyphus reticulatus (Valenciennes) Kobudai 1 0 0 0 0 0 0 0 0 1 rare (1) subtropical
Pteragogus aurigarius (Richardson) Ohagurobera 1 1~+ 1 1 5 3 2 3 2 0 1 4 1 rare (21) temperate
Pseudolabrus sieboldi Mabuchi and Nakabo Hoshisasanohabera 1 l~+ 1~+ |~ 3 2 0 2 1 0 1 4 0 rare (13) temperate
Pseudolabrus eoethinus (Richardson) Akasasanohabera 1~+ 1 1 0 0 0 0 0 1 0 rare (3) temperate
Suezichthys gracilis (Steindachner and Ddderlein) Itobera + 0 0 1 0 0 0 0 0 0 rare (1) subtropical
Stethojulis interrupta terina Jordan and Snyder Kaminaribera 1 [ 0 0 0 0 0 0 1 0 rare (1) subtropical
Pargjulis poecileptera (Temminck and Schlegel) Kyuusen 1 I~+H 1~+ 1 139 9 10 9 5 5 5 0 occasional (65) temperate
Halichoeres tenuispinis (Giinther) Honbera 1~ 1 0 5 1 3 0 0 4 0 0 rare (13) temperate
Scaridae Scarus ovifrons Temminck et Schlegel Aobudai 1 1~+ [} 0 1 0 0 0 0 0 0 rare (3) subtropical
Hexagrammidae  Hexagrammos agrammus (Temminck and Schlegel) Kujime 1~+ 1 I~+ 2 1 0 4 4 0 2 1 0 rare (14) temperate
Hexagrammos otakii Jordan and Starks Ainame L~+ 1 1 0 1 0 0 2 0 0 0 rare (4) temperate
Cottidae Pseudoblennius cottoides (Richardson) Asahianahaze 1~+ 1~+ 1~+ 0 0 1 5 3 1 6 3 0 rare (19) temperate
Pseudoblennius percoides Giinther Anahaze 1~+ 1~+ 1~+ 1~+ 7 10 8 10 8 5 7 5 3 occasional (63) temperate
Liparidae Liparis tanakaie (Gilbert and Burke) Kusauo 1 1~+ 1~+ 5 5 2 4 9 3 1 0 0 rare (29) large area
Stichaeidae Chirolophis japonicus Herzenstein Fusaginpo + 0 0 0 0 0 0 2 0 0 rare (2) large area
Dictyosoma burgeri van der Hoeven Dainanginpo 1~+ 1 0 5 1 3 0 0 4 0 0 rare (13) temperate
Zoarchias major Tomiyama Qokazunagi + + 0 0 0 0 0 0 0 1 0 rare (3) temperate
Pholidae Pholis nebulosa (Temminck and Schlegel) Ginpo 1~+ I~+ 1 Lot 6 6 9 4 9 12 5 8 1 occasional (60) temperate
Pinguipedidae Parapercis pulchella (Temminck and Schlegel) Toragisu 1~+ 1~+ 1 0 0 0 i 1 0 1 0 rare (4) temperate
Ammodytidae Ammodytes personatus Girard Ikanago et 4+ + 0 4 2 2 3 0 0 0 0 rare (11) temperate
Uranoscopidae Uranoscopus chinensis Guichenot Kibiremishima 1 1 1 0 1 3 1 0 0 0 1 0 rare (6) temperate
Tripterygiidae Enneapterygius (Jordan and Snyder) Hebiginpo + 1 0 0 0 0 0 0 0 0 rare (1) subtropical
Blenniidae Parablennius yatabei (Jordan and Snyder) Isoginpo + + + 1~+ 3 0 3 3 0 0 0 2 0 rare (11) temperate
Petroscirtes breviceps (Valenciennes) Nijiginpo + I~ A~ [~ 13 15 10 11 7 11 9 5 0 occasional (81) subtropical
Callionymidae Repomucenus huguenini (Bleeker) Yarinumeri 1 1~+ I~+ 1 2 6 5 1 6 1 3 1 2 rare (27) temperate
Repomucenus valenciennei (Temminick and Schlegel) Hatatatenumeri 1 + 1 1 0 2 0 0 0 0 0 2 0 rare (4) temperate
Repomucenus curvicornis (Valenciennes) Nezumigochi 1~+ 1 1~+ 1~ 4 0 5 4 0 9 0 0 0 rare (22) temperate
Gobiidae Leucopsarion petersii Hilgendorf Shirouo 1 0 0 1 0 0 0 0 0 0 rare (1) temperate
Sagamia geneionema (Hilgendorf) Sabihaze 1~+ 1~+ 1~+ {~t 3 5 3 6 8 10 2 1 0 rare (38) temperate
Pterogobius virgo (Temminck and Schiegel) Nishikihaze + 1 0 0 1 1 5 3 0 0 0 rare (10} temperate
Prerogobius zonoleucus Jordan and Snyder Chyagara +++ + 0 0 0 1 1 0 0 0 0 rare (2) temperate

+, 2-19 individuals: ++, 20-99: +++, 100 or more.
Rare, less than 60 times: occasional, 60—118: often, 119-178: frequent, 179-237: general, 238 or more.
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Appendix 1. Continued

Round number of individuals Collected times
Family Scientific name Japanese name Spring Summer Autumn _Winter 2002 2003 2004 2005 2006 2007 2008 2009 2010 Frequency (total times)  Distribution area
Acanthogobius flavimanus (Temminck and Schiegel) Mahaze I~+ 0 1 0 0 1 0 0 0 0 rare (2) temperate
Chaenogobius annularis Gill Agohaze + 1 0 0 0 0 0 0 0 0 rare (1) temperate
Ephippidae Platax teira (Forsskal) Tsubameuo 1 1 1~+ I~+ 4 1 2 2 2 3 2 1 0 rare (17) large area
Scatophagidae Scatophagus argus (Li ) Kurohoshimanjyuudai + 1 1 0 0 0 0 1 0 0 0 rare (2) subtropical
Siganidae Siganus fuscescens (Houttuyn) Aigo I~4t+ ottt et bt 19 21 22 22 25 24 22 21 0 often (176) large area
Acanthuridae Prionurus scalprum Valenciennes Nizadai 1 oottt It et 14 11 16 18 14 9 5 10 0 occasional (97) temperate
Naso unicornis (Forsskal) Tenguhagi + 1 1 1 ] 0 0 0 0 0 0 rare (2) subtropical
Acanthurus dussumieri Valenciennes Nisekanranhagi 1 0 0 0 1 0 0 0 0 0 rare (1) subtropical
Lstiophoridae Istiophorus platypterus (Shaw) Basyoukajiki I~+t 1~+ 1 0 0 3 0 2 0 1 0 rare (7) large area
Sphyraenidae Sphyraena forsteri Cuvier Oomekamasu 1 0 0 0 1 0 0 0 0 0 rare (1) large area
Sphyraena pinguis Giinther Akakamasu I~+ 1~ e~ I~ 4 16 13 12 12 19 5 22 ¢ occasional (113) temperate
Sphyraena helleri Jenkins Hosokamasu 1 0 1 0 0 0 0 0 0 0 rare (1) subtropical
Sphyraena japonica Bloch and Schneider Yamatokamasu + Foettt bt + 8 9 5 0 9 7 8 6 0 occasional (62} subtropical
Trichiuridae Trichiurus japonicus Temminck and Schlegel Tachiuo I~+  l~t+t ettt Ittt 1 16 16 20 17 15 17 13 2 often (127) large area
Scombridae Scomber japonicus Houttuyn Masaba oottt et v 18 11 14 14 18 20 15 17 0 often (127) large area
Scomber australasicus Cuvier Gomasaba + ] 0 0 0 1 0 0 0 0 rare (1) large area
Auxis thazard thazard (Lacepéde) Hirasouda I~+ ettt 10 1 1 4 1 2 0 0 0 rare (19) large area
Auxis rochei rochei (Risso) Marusouda Rt e A Ead o 0 1 4 4 3 1 1 1 0 rare (15) large area
Thunnus orientalis (Temminck and Schlegel) Kuromaguro + 0 0 (] 0 0 1 1 1 0 rare (3) large area
Euthynnus affinis (Cantor) Suma i 0 0 1 0 0 0 0 0 0 rare (1) subtropical
Katsuwonus pelamis (Linnaeus) Katsuo + 0 1 1 0 0 0 0 0 0 rare (2) subtropical
Scomberomorus niphonius (Cuvier) Sawara I~ L~ L~ I~ 11 10 12 14 10 16 14 13 2 occasional (102) large area
Pleuronectiformes
Paralichthyidae Paralichthys olivaceus (Temminck and Schlegel) Hirame I~+ l~t+t +~++  1~t+t 28 27 30 26 31 38 27 30 3 general (240) temperate
Bothidae Engyprosopon grandi: (Temminck and Schlegel) Darumagarei 1 1 1 0 0 1 0 0 0 0 0 rare (2) subtropical
Pleuronectidae Pleuronichthys cornutus (Temminck and Schlegel)  Meitagarei I~+ I~+ 1 + 2 1 1 2 4 1 2 5 (] rare (18) temperate
Hippoglossoides pinetorum (Jordan and Starks) Souhachi + 1 0 0 0 0 4 0 0 0 0 rare (4) temperate
Kareius bicoloratus (Basilewsky) Ishigarei I~+ + 1~+ 0 2 1 2 4 0 2 0 (] rare (11) temperate
Pleuronectes yokohamae Giinther Makogarei 1~+ l~+ 0 1 1 1 4 0 3 3 1 rare (14) temperate
Soleidae Heteromycteris japonica (Temminck and Schlegel)  Sasaushinoshita 1 l~+ + + 3 5 4 1 0 1 1 (] 0 rare (15) temperate
Aesopia cornuta Kaup Tsunoushinoshita 1 i 0 0 0 0 0 0 0 0 rare (1) subtropical
Zebrias zebrinus (Temminck and Schlegel) Shimaushinoshita 1~+ 1~+ l~+ 1 7 1 1 0 1 1 0 1 0 rare (12) temperate
Cynoglossidae Paraplagusia japonica (Temminck and Schlegel) Kuroushinoshita 1 l~+ + 1 5 3 1 0 1 1 3 1 0 rare (15) temperate
Cynoglossus itinus (Snyder) Minamiakashitabirame 1~+ 1~+ 1~+ 1 0 2 2 3 1 0 1 0 rare (10) temperate
Tetraodontiformes
Triacanthidae Triacanthus biaculeatus (Bloch) Gima 1 0 0 0 0 1 0 0 0 0 rare (1) large area
Balistidae Canthidermis maculata (Bloch) Amimongara 1 ++ 0 0 0 1 0 1 0 0 0 rare (2) large area
Monacanthidae Aluterus monoceros (Linnaeus) Usubahagi I~+  l~++  I~+ 1 4 9 16 4 6 4 2 1 rare (47) large area
Aluterus scriptus (Osbeck) Soushihagi 1~+ 1~+ 1 1 i 2 1 1 2 0 0 rare (9) subtropical
Rudarius ercodes Jordan and Fowler Amimehagi l~++  Frett bt e~ 7 13 9 13 3 23 11 6 0 occasional (85) temperate
Thamnaconus modestus (Giinther) Umazurahagi [~t bt At et 23 22 17 16 8 17 14 16 0 often (133) temperate
Chaetodermis penicilligera (Cuvier) Higehagi 1 0 0 2 0 0 1 0 0 0 rare (3) subtropical
Stephanolepis cirrhifer (Temminck and Schiegel) Kawahagi I~ ot b~ T~ 27 37 32 24 30 30 30 30 2 general (242) temperate
Paramonacanthus oblongus (Temminck and Schlegel) Yosogi I~+ I~+ 1~+ 1~+ 9 12 10 13 3 13 8 2 0 occasional (70) subtropical
Ostraciidae Lactoria cornuta (Linnaeus) Kongoufugu 1 1 0 0 0 1 1 0 0 0 0 rare (2) subtropical
Ostracion immaculatum Temminck and Schlegel Hakofugu I~+ I~+ 1~+ 1~+ 15 19 17 13 11 12 8 10 0 occasional (105) temperate
Tetraodontidae Canthigaster rivulata (Temminck and Schlegel) Kitamakura 1 0 0 0 1 0 0 0 0 rare (1) subtropical
Takifugu pardalis (Temminck and Schlegel) Higanfugu R A Lt N e 26 33 28 29 27 40 26 26 5 general (240) large area
Takifugu snyderi (Abe) Syousaifugu Rt I e e g I g o 12 24 24 33 27 22 23 32 5 frequent (202) temperate
Takifugu vermicularis (Temminck and Schlegel) Nashifugu 1~+ 1~+ 1 1~+ 0 2 6 0 4 1 7 3 0 rare (23) temperate
Takifugu porphyreus (Temminck and Schlegel) Mafugu 1 0 (1] 1 0 0 0 0 0 0 rare (1) temperate
Takifugu poecilonotus (Temminck et Schiegel) Komonfugu bt ettt bt ettt 20 38 36 34 34 44 35 34 5 general (280) temperate
Takifugu xanthopterus (Temminck and Schlegel) Shimafugu 1 2 0 2 0 [4] 0 1 [4] 0 rare (5) temperate
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Rare, less than 60 times: occasional, 60—118: often, 119—178: frequent, 179-237: general, 238 or more.
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Family Scientific name Japanese name Spring  Summer Autumn Winter 2002 2003 2004 2005 2006 2007 2008 2009 2010 Frequency (total times)  Distribution area
Takifugu stictonotus (Temminck and Schlegel) Gomafugu 1~+ 1~ 1~+ 1 5 5 5 6 6 3 3 0 rare (34) temperate
Takiugu niphobles (Jordan and Snyder) Kusafugu ot I~ It e 14 29 27 24 26 29 22 22 1 frequent (194) large area
Takifugu rubripes (Temminck and Schlegel) Torafugu 1 It I~ I~ 1 4 5 0 1 4 1 1 0 rare (17) temperate
Torquigener brevipinnis (Regan) Sippoufugu 1 0 0 1 0 0 0 0 0 0 rare (1) subtropical
Arothron firmamentum (Temminck and Schlegel) Hoshifugu I~+ 0 1 3 1 2 3 0 1 0 rare (11) subtropical
Lagocephalus inermis (Temminck and Schlegel) Kanafugu 1 0 0 0 0 0 0 0 0 1 rare (1) temperate
Lagocephalus gloveri Abe and Tabeta Kurosabafugu 1 0 0 [} 2 [} 0 0 0 0 rare (2) subtropical
Lagocephalus spadiceus (Richardson) Shirosabafugu 1 I~ L~ 1t i 13 9 6 2 9 10 2 0 occasional (62) large area
Lagocephalus sceleratus (Gmelin) Senninfugu 1 1 0 1 0 4} 0 0 1 0 0 rare (2) subtropical
Diodontidae Diodon holocanthus Linnaeus Harisenbon +~t 1 1~+ 1ttt 13 5 16 4 7 17 10 18 4 occasional (94) subtropical
Diodon hystrix Linnaeus Nezumifugu 1 1 0 0 0 0 0 0 0 0 rare (1) subtropical
SCYPHOZOA
Semacostomeae
Pelagiidae Chrysaora pacifica (Goette) Akakurage Fet b +o~ 13 18 13 15 12 11 15 18 2 occasional (117) temperate
Pelagia noctiluca (Forsskal) Okikurage ot et 4 2 1 0 0 3 4 1 0 rare (15) subtropical
Ulmariidae Aurelia aurita (Linnaeus) Mizukurage R o i R Rt o A e o 200 34 23 14 23 25 24 22 1 frequent (186) large area
Phizostomeae
Rhizostomidae Rhopilema hisphidum Vanhoffen Hizenkurage 1 0 0 0 0 0 1 0 0 0 rare (1) temperate
Nemopilema nomurai (Kishinouye) Echizenkurage + Attt et 7 8 2 6 8 0 0 4 0 rare (35) temperate
Rhopilema esculentum Kishinouye Bizenkurage I~+ ~+ 1 0 3 0 1 2 2 1 1 0 rare (10) temperate
Cepheidae Netrostoma setouchianum (Kishinouye) Ebikurage I~ 1~t 0 2 0 1 0 1 0 4 0 rare (8) temperate
ANTHOZOA
Actiniaria
Boloceroididae Boloceroides memurrichi (Kwietniewski) Opyogiisogintyaku +i+ 0 0 0 0 0 0 0 2 0 rare (2) subtropical
CUBOZOA
Cubomedusae
Carybdeidae Carybdea brevipedalia Kishinouyea Andonkurage R e e o 7 7 2 9 8 6 1 3 0 rare (43) subtropical
HYDROZOA
Anthomedusae
Bougainvilliide Nemopsisi dofleini Mass Dofurainkurage ot 0 i 0 1 0 0 0 0 0 rare (2) temperate
Eudendriidae Spirocodon saltator (Tilesius) Kamikurage +rtt- Feaettt 5 7 6 0 8 5 0 0 0 rare (31) temperate
Porpitidae Porpita porpita Linnaeus Ginkakurage +H o~ 0 2 1 0 0 0 0 0 0 rare (3) subtropical
Leptomedusae
Aequoreidae Aequorea coerulescens (Brandt) Owankurage +eettt et 7 7 7 0 9 9 7 8 0 rare (54) temperate
Aequorea macrodactyla (Brandt) Hitomoshikurage 1 + 0 0 0 0 0 0 0 2 0 rare (2) temperate
Campanulariidae  Clytia languida (A.Agassiz) Fusaumikoppu 1 0 0 0 0 0 0 0 1 0 rare (1) temperate
Sugiuridae Sugiura chengshanense (Ling) Yakuchikurage A+t 0 0 0 0 0 0 0 1 0 rare (1) temperate
Limnomedusae
Olindiasidae Olindias formosa (Goto) Hanagasakurage Foett Jatt 1 1 3 1 5 5 3 0 10 6 0 rare (33) temperate
Narcomedusae
Aeginidae Aegina rosea Eschscholtz Tudumikurage 1 0 0 0 0 0 0 0 1 0 rare (1) large area
TENTACULATA
Cestida
Cestidae Cestum veneris Lesueur Obikurage + + 1 0 0 0 0 2 0 3 0 rare (6) large area
Bolinopsidae Bolinopsis mikado Moser Kabutokurage R e e o o e o 3 6 11 0 12 11 6 9 3 occasional (61) temperate
Lampeidae Lampea pancerina (Chun) Hengekurage ++ 0 0 2 0 0 0 0 0 0 rare (2) temperate
Leucotheidae Leucothea japonica Komai Tsunokurage At 0 0 0 0 [ 0 (] 1 0 rare (1) subtropical
Ocyropsidae Ocyropsis maculata (Rang) Tyoukurage ettt + 1 0 0 [} 0 3 0 2 0 rare (6) subtropical
Nuda
Beroidae Beroe cucumis Fabricius Urikurage +rettt o + 5 6 6 6 7 8 7 1 0 rare (46} temperate

+, 2—-19 individuals: ++, 20-99: +++, 100 or more.

Rare, less than 60 times: occasional, 60—118: often, 119-178: frequent, 179-237: general, 238 or more.
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Collected times

Family Scientific name Japanese name Spring  Summer Autumn Winter 2002 2003 2004 2005 2006 2007 2008 2009 2010 Frequency (total times)  Distribution area
GASTROPODA
Vetigastropoda
Turib inidae Turbo cornutus Lightfoot Sazae 1~+ 1~+ l~+ 4 6 4 3 3 0 0 0 0 rare (20) temperate
Discopoda
Strombidae Strombus (Doxander) japonicus Reeve Shidorogai 1 1 1 0 1 0 1 0 0 0 0 rare (3) temperate
Cassidae Phalium (Bezoardicella) flammiferum (Roéding) Kazuragai 1 1 0 0 0 0 0 0 0 0 rare (1) temperate
Ficidae Ficus subintermedia (d'Orbigny) Biwagai I~ 0 0 0 2 0 0 0 0 0 rare (2) subtropical
Neogastropoda
Melongenidae Hemifusus tuba (Gmelin) Tengunishi + 1 0 1 0 2 0 0 0 0 0 rare (3) subtropical
Fasciolariidae Fisinus perplexus ferrugineus Kuroda et Habe Konaganishi 1~+ l~+ 1~+ I~+ 17 11 21 15 2 12 9 14 0 occasional (101) temperate
Aplysiomorpha
Aplysiidae Aplysia juliana Quoy & Gaimard Amakusaamefurashi et + + 11 13 13 12 11 16 21 21 0 occasional (118) large area
Aplysia kurodai (Baba) Amefurashi I~ 1~+ 1 +roit 1 0 0 3 3 12 11 3 0 rare (33) temperate
Bursatella leachii leachii de Blainville Fureritogeamefurashi 1~+ 2 0 0 0 0 0 0 0 0 rare (2) subtropical
Dolabella auricularia (Lightfoot) Tatsunamigai I~+ 1~+ 1~+ 1 0 1 0 0 0 3 2 10 1 rare (17) temperate
Pleurobranchomorpha
Pleurobranchaeidae Pleurobranchaea japonica Thiele Umifukurou 1~+ 1~+ + 2 1 0 2 0 1 0 1 0 rare (7) temperate
Pleurobranchidae  Berthellina citrina (Ruppell & Leuckart) Houzukiumieragai 1 (] (] 0 0 1 1] 0 0 0 rare (1) subtropical
Thecosomata
Cymbuliidae Corolla intermedia (Tesch) Uchiwakantenkamegai + 1 1] 0 0 0 0 0 0 0 rare (1) subtropical
Nudibranchia
Triophidae Plocamopherus tilesii Bergh Hikariumiushi L~+ 1~+ I~+ 8 2 2 1 7 21 5 8 0 rare (54) temperate
Dorididae Homoiodoris japonica Bergh Yamatoumiushi + 0 0 0 0 0 6 0 0 (] rare (6) temperate
Platydoris speciosa (Abraham) Kumogataumiushi L~+ 1 0 0 0 1 0 1 0 0 rare (3) subtropical
Dendrodorididae  Dendrodoris arborescens (Collingwood) Kuroshitanashiumiushi + 1~+ 2 1 0 1 0 0 0 1 0 rare (5) large area
Dendrodoris denisoni (Angas) Miyakoumiushi 1 0 0 1 0 0 0 0 0 0 rare (1) temperate
Tethydidae Melibe papillosa (de Fillippi) Meribeumiushi 1~+ + 1 + 0 1 1 1 2 3 0 0 0 rare (8) subtropical
BIVALVIA
Ostreoida
Pectinidae A japonicum japoni (Gmelin) Tsukihigai 1 1 1 0 0 0 0 0 1 0 0 rare (2) temperate
CEPHALOPODA
Sepioida
Sepiidae Sepia (Acanthosepion) [ycidas Gray Kaminariika 1~+ 1~+ 1 4 6 3 6 5 5 7 2 0 rare (38) subtropical
Sepia (Platysepia) esculenta Hoyle Kouika t~+H I~ e~ It 12 24 23 18 18 27 21 18 2 often (163) subtropical
Sepia (Doratosepion) kobiensis Hoyle Himekouika I~+ 1 1 1~+ 0 0 0 0 0 12 3 4 1 rare (20) temperate
Sepia (Doratosepion) misakiensis ~ Wiilker Misakikouika 1~+ 1 0 0 0 0 0 1 1 2 1 rare (5) temperate
Metasepia tullbergi Appellsf Hanaika 1 1~+ 5 1 2 1 0 2 2 0 0 rare (13) subtropical
Sepiella japonica Sasaki Shiriyakeika I~+ I~++ I~+ [~ 7 100 6 3 1 6 10 2 2 rare (57) subtropical
Sepiadariidae Sepiadarium kochii Steenstrup Mimiikadamashi 1 0 0 0 0 0 1 0 0 0 rare (1) subtropical
Sepiolidae Euprymna morsei (Verrill) Mimiika 1~+ 1~+ + +ett 4 13 5 8 8 6 4 3 0 rare (51) temperate
Teuthoida
Loliginidae Sepioteuthis lessoniana Lesson Aoriika I~ bt [~ bttt 26 32 35 28 30 39 35 30 1 general (256) large area
Loliolus japonica Hoyle Jindouika +ee 1~+ 0 0 0 0 0 8 3 1 0 rare (12) temperate
Loliolus beka Sasaki Beika ++ 2 0 0 0 1] 0 0 0 0 rare (2) temperate
Loligo bleekeri Keferstein Yariika Frettt + +et+ 5 16 9 8 14 16 9 9 4 occasional (90) temperate
Loligo edulis Hoyle Kensakiika tt I~ bt bt 16 27 16 27 22 30 18 20 1 often (177) subtropical
Onychoteuthidae  Moroteuthis loennbergi Ishikawa & Wakiya Kagiika [~+ I~+ 1 1 0 0 0 0 4 7 3 2 0 rare (16) temperate
Thysanoteuthidae  Thysanoteuthis rhombus Troschel Sodeika + l~+ l~t+ 1~ 6 2 3 1 0 2 0 1 0 rare (15) subtropical
Ommastrephidae  Todarodes pacificus Steenstrup Surumeika tordt et b [ ~ttt 7 s 16 11 13 19 17 11 0 occasional (109) temperate
Ommastrephes bartramii (Lesueur) Akaika + 0 0 0 0 2 0 0 0 0 rare (2) subtropical
Octopoda
Octopodidae Octopus vulgaris Cuvier Madako 1~+ 1~+ 1~+ I~+ 6 13 9 14 16 11 8 19 1 occasional (97) large area
QOctopus ocellatus Gray ITidako 1~+ 1 1 1 1 [4] 0 1 1 2 1 1 0 rare (7) temperate

+, 2-19 individuals: ++, 20-99: +++, 100 or more.
Rare, less than 60 times: occasional, 60-118: often, 119-178: frequent, 179-237: general, 238 or more.
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Appendix 1. Continued

Round number of individuals Collected times
Family Scientific name Japanese name Spring Summer Autumn _Winter 2002 2003 2004 2005 2006 2007 2008 2009 2010 Frequency (total times)  Distribution area
Tremoctopodidae  Tremoctopus violaceus gracialis (Eydoux & Souleyet) Murasakidako 1 1 1 0 5 1 0 1 0 0 0 0 rare (7) subtropical
Argonautidae Argonauta argo Linnaeus Aoigai I~+ 1 1 1 5 5 0 0 1 2 0 1 0 rare (14) subtropical
Argonauta hians (Lightfoot) Takobune 1 0 0 0 0 1 0 0 0 0 rare (1) subtropical
POLYCHAETA
Amphinomida
Amphinomidae Chloeia flava (Pallas) Umikemushi 1 0 0 0 0 1 0 0 0 0 rare (1) subtropical
HIRUDINEA
Rhynchobdellida
Piscicolidae Trachelobdella okae Moore Hidabiru 1 0 0 0 0 0 0 1 0 0 rare (1) temperate
MALACOSTRACA
Decapoda
Penaeidae Penaeus (Marsupenaeus) japonicus Bate Kurumaebi 1 0 0 2 0 0 0 0 1 [ rare (3) large area
Penaeusu (Melicertus) latisulcatus Kishinouye Futomizoebi + I~+ 1~+ 0 1 3 0 3 2 1 2 0 rare (12) subtropical
Penaeus (Penaeus) semisulcatus de Haan Kumaebi 1 0 0 0 0 1 0 0 0 0 rare (1) subtropical
Metapenaeopsis mogiensis (Rathbun) Mogiebi 1~+ 1~+ 1~+ 1 5 2 9 5 [ 2 0 0 rare (30) subtropical
Metapenaeopsis dalei (Rathbun) Kishiebi + 1 + 0 0 0 0 2 0 [} 0 1 rare (3) temperate
Metapenaeopsis lamellata (de Haan) Hokkokuebi 1 1 1 0 0 1 0 0 0 1 0 1 rare (3) temperate
Sicyonidae Sicyonia cristata (de Haan) Ishiebi I~+ + 1 2 0 1 2 1 0 1 0 0 rare (7) subtropical
Palaemonidae Palaemon pacificus (Stimpson) Isosujiebi + 1 0 0 0 0 0 0 0 0 rare (1) large area
Diogenidae Dardanus aspersus (Berthold) Akaboshiyadokari l~+ L~+ 1~+ 1~+ 10 3 6 4 3 4 3 2 0 rare (35) subtropical
Diogenes edwardsii (de Haan) Togetsunoyadokari l~+  l~+ 1~t 1~+ 12 4 3 7 3 5 2 2 0 rare (38) temperate
Pagurus japonicus (Stimpson) Yamatohonyadokari 1 0 0 0 1 0 0 0 0 0 rare (1) temperate
Pagurus similis (Ortmann) Benihonyadokari + + 1 1 1 1 0 1 0 0 0 1 0 rare (4) temperate
Dorippidae Dorippe sinica Chen Kimengani 1 1 1 0 0 0 0 0 0 0 rare (2) temperate
Calappidae Calappa lophos (Herbst) Torafukarappa 1 1 0 ] 0 0 0 0 0 0 rare (1) subtropical
Calappa philargius (Linnaeus) Meganekarappa 1 1 1 1 1 0 0 1 i 0 0 0 rare (4) subtropical
Leucosiidae Myra fugax (Fabricius) Tenagakobushi 1 1 1 1 0 0 2 0 0 0 0 2 0 rare (4) temperate
Leucosia anatum (Herbst) Tsunonagakobushi 1 1~+ 1 1 0 3 1 2 0 8 0 3 0 rare (17) subtropical
Majidae Camposcia retusa Latreille Mokuzushoi + 1 0 0 0 0 0 0 0 0 rare (1) subtropical
Pugettia quadridens quadridens (de Haan) Yotsuhamogani + 1 2 0 0 1 0 0 0 0 0 rare (3) temperate
Huenia proteus de Haan Konohagani 1 1~+ 1 0 0 0 0 0 2 1 1 0 rare (4) subtropical
Hyastenus diacanthus (de Haan) Tsunogani I~+ 1 1 1 4 3 0 1 0 1 1 0 0 rare (10) subtropical
Parthenopidae Parthenope (Platylambrus) valida valida de Haan Hishigani 1 1 0 0 1 0 0 1 0 0 0 rare (2) subtropical
Portunidae Liocarcinus corrugatus (Pennant) Shiwagazami + 1~+ 0 0 0 0 0 5 1 7 0 rare (13) subtropical
Portunus trituberculatus (Miers) Gazami 1 1 0 0 0 0 0 0 1 1 0 rare (2) temperate
Portunus pelagicus (Linnaeus) Taiwangazami + + 3 0 0 0 0 0 0 0 0 rare (3) subtropical
Portunus sanguinolentus (Herbst) Janomegazami [~ + + 3 5 2 0 0 0 0 0 0 rare (10) subtropical
Portunus haani (Stimpson) Ibogazami 1 1 1 1 4 1 3 1 0 2 2 0 0 rare (13) temperate
Charybdis (Charybdis) miles de Haan Akaishigani I~+ 1 0 1 1 0 0 0 0 1 0 rare (3) temperate
CRINOIDEA
Comatulida
Comasteridae Oxycomanthus japonicus (Miller) Nipponumishida 1~+ 1 1 2 0 1 2 0 0 1 0 rare (7) temperate
ASTEROIDEA
Platyasterida
Luidiidae Luidia maculata Miiller et Troschel Yatsudesunahitode 1 1~+ 2 1 1 0 0 0 0 1 0 rare (5) subtropical
Luidia quinaria von Martens Sunahitode 1~+ 1~+ 1 1 0 0 0 1 0 1 7 5 0 rare (14) temperate
Paxillosida
Astropectinidae Astropecten scoparius Valenciennes Momijigai I~+ 1~+ 1 1 6 3 0 2 1 4 1 3 1 rare (21) temperate
Astropecpten polyacanthus Milller et Troschel Togemomijigai L~+ 1 1~+ 1 0 3 3 4} 0 2 9 6 0 rare (23) subtropical
Valvatida
Ophidiasteridae Certonardoa semiregularis Miller et Troschel Akahitode + 1 + 0 2 0 1 0 0 0 0 0 rare (3) temperate
Ophidiaster cribrarius (Liitken) Chairohoukiboshi 1 1 1 0 2 1 1 2 2 0 0 0 rare (8) temperate

+, 2-19 individuals: ++, 20-99: +++, 100 or more.
Rare, less than 60 times: occasional, 60-118: often, 119-178: frequent, 179-237: general, 238 or more.

evl

Do REIG BB ZEITE Advsy Oadft



Appendix 1. Continued

Round number of individuals Collected times
Family Scientific name Japanese name Spring  Summer Autumn _Winter 2002 2003 2004 2005 2006 2007 2008 2009 2010 Frequency (total times)  Distribution area
Spinulosida
Asterinidae Asterina pectinifera Miller et Troschel Itomakihitode 1~+ 1~ 1~+ 11 10 7 9 7 5 15 12 2 occasional (78) temperate
Forcipulatida
Asteriidae Coscinasterias acutispina (Stimpson) Yatsudhitode + 2 0 1 0 1 0 0 0 0 rare (4) temperate
Asterias amurensis Liitken Mahitode 1 1 1 0 2 3 2 0 0 1 0 1 rare (9) temperate
ECHINOIDEA
Echinoida
Strongylocentrotidae  Temnopleurus toreumaticus (Leske) Sanshouuni 1 1 0 0 0 0 0 0 2 0 0 rare (2) temperate
Mespilia globulus (Linnaeus) Koshidakauni 1 0 0 1 0 0 0 0 0 0 rare (1) subtropical
Echinometridae Hemicentrotus pulcherrimus (A. Agassiz) Bafununi + 1 0 0 ] 0 0 0 0 0 rare (1) temperate
Spatangoida
Loveniidae Lovenia elongata (Gray) Hiratabunbuku + I~+ I~+ l~+ 10 0 3 0 0 1 4 1 0 rare (19) temperate
HOLOTHUROIDEA
Aspidochirotida
Holothuriidae Holothuria (Thymiosycia) decorata von Marenzeller  Fujinamako 1 0 0 0 0 0 0 0 0 2 rare (2) temperate
Stichopodidae Apostichopus japonicus (Selenka) Manamako L~+ I~+ 5 7 5 1 7 1 1 2 0 rare (29) temperate
THALIACEA
Salpida
Salpaidae Salpa fusiformis Cuvier Togarisarupa o~ +++ 3 4 2 0 1 2 2 0 0 rare (14) temperate
REPTILIA
Testudines
Cheloniidae Chelonia mydas (Linnaeus) Aoumigame 1 1 4 1 2 0 1 2 0 0 0 rare (10) subtropical
Caretta caretta Linnaeus Akaumigame 1 0 0 0 0 0 0 0 1 0 rare (1) subtropical
Squamata
Elapidae Laticauda laticaudata Li Hirooumihebi 1 0 0 1 0 0 0 0 0 0 rare (1) subtropical

+, 2-19 individuals: ++, 20-99: +++, 100 or more.
Rare, less than 60 times: occasional, 60-118: often, 119-178: frequent, 179-237: general, 238 or more.
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