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Diversity of Fishes Caught (7/V Tenyo Maru’s 232nd voyage)
by Sea-surface and Mid-water Trawl Off Mishima Island,
Japan Sea

Hideaki Tanoue' ' , Kyoji Fujiwaraz, Takashi Nakaharaz, Masahiro Ogawaz, Kazuhiro Hata3,
Taketomo Enoshima3, Hiroshi Gotou3, Masaki Kokatsu3, Takafumi Ito3, Hiroshi Takahashi4,

Teruhisa Komatsus, and Masahiko Mohori'

Abstract : Sea-surface and mid-water trawls, to which a small submarine bathythermograph system
(SBT) was attached, were carried out from August 1 to 4, 2015, in inshore areas off Mishima island,
Hagi, Yamagushi Prefecture, by the training vessel “Tenyomaru” of National Fisheries University
(voyage 232). The numbers of species caught at four research stations (St. 1-4) were 7 (76.1 kg in catch
amount), 4 (69.2 kg), 11 (168.5 kg), and 10 (52.7 kg), respectively. Diversity indices of fishes caught at
each station, as measured by taxonomic distinctness (A+), were 0.79, 0.89, 0.74, and 0.79, respectively.
There was no critical difference in water conditions, such as water temperature, salinity, and dissolved
oxygen with conductivity-temperature-depth (CTD) measurements among the four research stations.
However, the SBT record indicated that the mouth of the net was not sufficiently open at St. 2, causing

a difference in the diversity of fishes caught between St. 2 and other stations.
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Fig. 1. Location of research area. Sea-surface and mid-
water trawl, and conductivity-temperature-depth (CTD)
measurements, at the filled circle.
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FERPIDOERE (0-20m) @ CTD BBFEFR % Table 1 1T

RY . BHE A St 1, St. 2, St. 3, St. 4 D/KIR (EH5fE + SD) I3,

Table 2. Towing conditions

FNFN242 +1.77C,23.0 £ 1.7°C,24.7 = 1.5°C , 248 +
08CTHo7, s (FHEL SD) 13, ThEN 335 £
0.1 PSU, 33.5 & 0.1 PSU, 32.3 = 0.3 PSU, 32.9 + 0.3 PSU T
Holz. BEESE (FHfE+ SD) 1§, ThThs5.0+02
ml/, 5.1 = 02 ml/L, 49 + 02ml, 4.9 = 0.1 mll THD 7z,

Table 1. Environmental conditions

Depth 0-20 m
St.  Temperature (C) Salinity (PSU) Dissolved oxygen (ml)
(Ave. £ SD) (Ave. = SD) (Ave. £ SD)
St.1 242+ 1.7 335 £ 0.1 50+ 0.2
St.2 230+ 1.7 33.5 = 0.1 5102
St.3 24715 323 +03 49 +0.2
St.4 248 +0.8 329 =03 49 £ 0.1

BERR

FE B D RAFIRI & Table 2 12779, TNTORAES
TU—Tty D107 % RBERBRECE L, 1R
WU, V—7EIE150m & L7, FES S 1,St2,8t3,
St. 4 DRMEMAKHE CEBEL SD) i, ZNnEh 42 =02
knot, 4.4 £ 0.4 knot, 4.2 & 0.2 knot, 4.3 = 0.3 knot TH > 7z,
T—Tty M S BERBE TORMKE (TS L SD)
I, #HESSL 1 TREOERTII £ 1.0m WOTHT
201 £27m CThol, FHRICTHERSL2 TE 113 £34
m 252+ 39m, FHEASLITIT13I+14m,212+3.1m,
FESSLA4TIH19 £3.6m,21.9E35m THo /.

Table 3. Diversity of fishes caught

Towing Warp length Log speed Towing depth (m) (Ave. £ SD) Catch of No.ofClass Taxonomic
St. time (m) (knot) Upper of Lower of St. amounts . e;:ies hierarchy  diversity

(h) (Ave. £SD) the net-mouth the net-mouth (kg) P L) (AH
St. 1 1 150 42%+02 13=x1.0 20.1 £ 2.7 St.1 761 7 7 0.79
St. 2 1 150 44+04 113x£34 25239 St.2 692 4 7 0.89
St. 3 1 150 42+ 0.2 13+ 14 212 £ 3.1 St.3 168.5 11 7 0.74
St. 4 1 150 43+ 03 1.9 £ 3.6 219 £35 St.4 527 10 7 0.79

BEY S ZERERRR PR :SETBZEMNTESE (Appendix)e FEiz, YL

FAE S St 1, St. 2, St. 3, St. 4 DREENT, ThFN 76.1
kg, 69.2 kg, 168.5 kg, 52.7 kg, EBMOBEEIX, Theh7
8, 4%, 11FE 10 Td o = (Table 3, Appendix), A"
13 0.79, 0.89, 0.74, 0.79 TH o7z (Table 3). ZDE, EIHE
INEYIINFO—HET TV EORFIIDNTIE, EE
TREY S &Aiskahol. Lrl, S NRHO—&
TREMOEYOEBNIzMh- 7zl L, ESITEMOEY
MBI N Z &0 S MO EMITKT 25 EFMNIER %

VEO—ETOHRZICABOEYMBREINRMho T
&, SHIZEWMOEMINEE SN Z EM S D EYITH
TEHEFNEREZFAMRA 4 T2 LN TER
(Appendix) .

ADDHFELDEFOWBEIT 3665 kg, AFTOBHEIT
18 %, THKEEERE (FH{EL SD) X916 £522kg, F
B EER (FHEEL SD) 38032 THo .
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AR TIE, BPEPO-NViCko THEINZEHD
ZHEMEE AN TRTZENTE R, £z, CTDHENSHE
PREREE, AUMERCER &/DEUKERERET (SBT) M 5 EBRERT
EHEBTDIENTER, 0T, 2T, BREHORE
HROBVS A KX DFBICOVWTEF TR, B
BRESEBERROBEVEA ICEDLSIITEEZRIFLE
MIZOVWTHBRET 3,

RENOBMBOBNS A" [CEX 8E

ZITE, A eEHTSERTHW S ESHERD
fE (Table 4-7) %6 LICHBEYORMAIED ZLITLo
TANREDEIRTEDLZONLENS T LDV THHT

Table 4. Taxonomic distinctness weight (®ij) at St. 1

B DFHIJ KO
B|- 6 6 6 6 6 6
D|[- - 5 5 5 5 5
F|l- - - 4 4 4 4
H|- - - - 4 4 4
J|- - - - - 3 4

- - - - - - 4
ol- - - - - - -

See species information (B, D, E, G, J, K, and O) in the appendix.

Table 6. Taxonomic distinctness weight (wij) at St. 3

B CETFGJKTULTPOAQR
B|l- 4 6 6 6 6 6 6 6 6 6
Cil- - 6 6 6 6 6 6 6 6 6
E|- - - 2 4 4 4 4 4 4
F|- - - - 3 4 4 4 4 4 4
G|- - - - - 4 4 4 4 4 4
J|- - - - - - 3 3 4 4 4
K|l- - - - - - - 2 4 4 4
L|l- - - - - - — - 4 4 4
P|l- - - - - - - - - 2 3
Ql- - - - - - - - - - 3
RIl- - - - - _ - - - _ _

See species information (B, C, F, G, H, J, K, L, P, Q and R)
in the appendix.

NIEHR, & —E IESEX,
s B DMUEA, B HE

5, St. 14iZBIFD A 15074089 OEHFEICH D, St.2
7089 &—BE<, St.3480.74 &—FEVy, St.2 T,
MORER & ERBRIEDRVA, ATEEn, Zhig,
ANWAALH, YIVBO 1, Fau), AYIFA
TID4ABENHIEHRRTH > ENBERE /> TW
5, 3iabb, St2DEEMTE, THhENOHEFEN
EHOIEFREM 5, RREM oL THD, MO
BEROEFNLDBEN TN/ THS (Table 4-7). St.
3T, BEES NEELL, TOBURIILHETH S,
UinL, HEYNEEIRRRR 2 Thov1 T &Y
WAL T, RYNEATFANEEINEZZ L, FE
BER 3 0HEAEDEN6DOHD I LI TAIRESL
722 T35 (Table 6),

Table 5. Taxonomic distinctness
weight (o) at St. 2

B D H J
Bl- 6 6 6
D|- - 5 5
Hl- - - 4
o

See species information (B, D,
E, and J) in the appendix.

Table 7. Taxonomic distinctness weight (wij) at St. 4

A B CFGTI J KMN
Al- 3 4 6 6 6 6 6 6 6
B|- - 4 6 6 6 6 6 6 6
Cl- - - 6 6 6 6 6 6 6
Fl- - - - 3 4 4 4 4 4
G|- - - - - 4 4 4 4 4
I|- - - - - - 4 4 4 4
J|l- - - - - - - 3 3 4
K|l- - - - - - - - 3 4
M|- - - - - - - - - 4
Nl- - - - - - - - _ _

See species information (A, B, C, G, H, I, J, K, M and N) in
the appendix.
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Appendix List of Fishes Caught
BEEMUR

WAEEMF  MOLLUSCA

SH/E# CEPHALOPODA

WY1 J/3JH Teuthida

YA XTRY A JE FFR Ancistrocheiridae
FAFTRZIATIERFE  Ancistrocheirus lesueur--(A)

774 718t  Ommastrephidae
AW AA 1 Todarodes pacificus-+(B)

FAEE Myopsida
T UAHBF  Loliginidae
Y FAH Uroteuthis edulis-++(C)

WREWM CHORODATA

&V 7# THALIACEA

Y J)LXE  Salpida

Y ILXEL  Salpidae

WIVBDO—FE  Salpidae sp. -++(D)

%5 BEPEUIoZDBUTORENRTERNS

BB AM Osteichthyes
>~H Clupeiformes
= >#  Clupeidae
73

Sardinops melanostictus:-+(E)

TIVAA T Etrumeus teres:(F)
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HE 7 FA TR Engraulidae
HE U FAT  Engraulis japonica--+(G)

T b ATFAHE  Stomiiformes
LIV HF  Sternoptychidae
Fay I  Maurolicus japonicus:--(H)

EAHE Aulopiformes

TV# Synodontidae

RILVBEDO—F Sauridasp. ()

#%E FE38.0mm OMAT, BNMNFEEEATE
IR ofe. £, DNADY LTIV EFETER
Mofeled, DNAN—I—F 4 2T EIFS5Z &
INTERMDT.

AAXFH Perciformes
7 P Carangidae

X7 Y Trachurus japonicus--+(J)

YNEL Scombridae
BIN  Scomber japonicus-++(K)

a3FH  Thunnus tonggol-++(L)

##% A& 66.6 mm OHAT, MMM EHRETE
BMMofz. DNAN—O—F 4 »J TCREZET-
&l A, avFHERESNE,

J1< X%} Sphyraenidae
YRR Sphyraena pinguis---(M)

7B Tetraodontiformes
ATUNFE  Monacanthidae
HTINF  Stephanolepis cirrhifer---(N)

FELVATINF  Thamnaconus modestoides-++(0)

7 7%l Tetraodontidae
A< 7% Takifugu stictonotus:-(P)

> OYINT S Lagocephalus spadiceus-+(Q)
£ KE 183 mm OHMAT, HUHNEMERATE
Bhofz, DNAN—O—5 4 »J TCHREZT>

kA, YOUNTTEREENIZ,

NUEHRF Diodontidae
AA A HFT S Cyclichthys orbicularis--(R)
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