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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 Tanoue1 7, Kyoji Fuj iwaraz, Takashi Nakaharaz, Masahiro Ogawaz, Kazuhiro Hatas,
Taketomo Enoshimas, Hiroshi G0t0u3, Masaki Kokatsu3, Takafumi It03, 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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FEEBOZERE (020m) D CTD BHIFEE % Table 1 12
R, FA S S 1, St. 2, St. 3, St. 4 DK CEH{iE + SD) 13,

Table 2. Towing conditions

FNEN 242+ 1.7°C,23.0 £ 1.7°C , 247 + 1.5C ,24.8 =
08CTh-o/k. M CEHMEL SD) 13, FNTN33S5 £
0.1 PSU, 33.5 + 0.1 PSU, 32.3 & 0.3 PSU, 32.9 = 0.3 PSU C
Hotz. WIFHEFHE CEEfE+ SD) 1f, TN E8 5.0 £0.2
ml/l, 5.1 £ 02ml/, 49 + 02ml/1, 49 + 0.1 mll TH> /=,

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 33.5 £ 0.1 50=x 0.2
St.2 23.0=* 1.7 335 £ 0.1 51 +02
St.3 24715 323203 49 +02
St.4 248 + 0.8 329 £+ 0.3 4.9 + 0.1

BERR

AT BB D HURBIR I 2 Table 2 12789 TR TOFRA A
TU—7ty b@ 10 5% 2 ARG E L, 1 KHR
Ml "—T7RIZ150m & U7z, A S 1, St 2, St. 3,
St. 4 DM 7KHEE CEEE+ SD) 1, ThEn 42 £ 0.2
knot, 4.4 + 0.4 knot, 4.2 = 0.2 knot, 4.3 = 0.3 knot TH > /=,
J—Tt oy MpSIGHEREBE TORMKE CEEME+ SD)
13, A SL 1 T BT 13 £ 1.0 m, O FHT
20.1 £2.7m THho/z. [FFRITHAERSL 2 TIE 113 =34
m, 252 £ 3.9m, A S 3 TIE1.3+14m,212+3.1m,
FAEMSL4TIE19+36m,219+35mTHo/.

Table 3. Diversity of fishes caught

Towing Warp length Log speed Towing depth (m) (Ave. = SD) Catch o0 No. of Class Taxonomic
St. time (m) (knot) Upper of Lower of St.  amounts specics hierarchy  diversity

(h) (Ave. £SD) the net-mouth the net-mouth (kg) (9] 0y
St. 1 1 150 42 +0.2 1.3 £ 1.0 20.1 = 2.7 St.1  76.1 7 7 0.79
St. 2 1 150 44+04 113+34 252+39 St.2 69.2 4 7 0.89
St. 3 1 150 42 +0.2 1314 21.2 £ 3.1 St.3 1685 11 7 0.74
St. 4 1 150 43 +0.3 1.9 3.6 21.9 £ 3.5 St.4 527 10 7 0.79

BIEY EZRERH PMEM 5922 ENTER (Appendix). F7z, YL

FA S 1, St. 2, St. 3, St. 4 DHUERNE, ThEN T76.1
kg, 69.2 kg, 168.5 kg, 52.7 kg, HEMOELHIL, ThTihn7
fE, 478, 11fH 105 TdH o /= (Table 3, Appendix), A"
13 0.79, 0.89, 0.74, 0.79 TH > /= (Table 3), ZDE, sl
SN NVNNEO—FHEI TV EO—FEIZDOWTIX, fE
THRET S Z ENtkanh->7z. Lal, YHILNEO—FE
TREMOEMDREN N>/ &, I HIZFEMDAEY
DRI N2 Z &0 SO AEYNTHRT B o0 EEE 2% [F

VgD —HETHFEKICHEEOEMNEE SN2
&, SHICHEMOEMMNERE I N I E S MO EYITH
TOHHFNERERMREE 42922 N TEL
(Appendix)

4 DDOREBRDOEEIDWIERET 366.5 kg, A Al ORI
18 4, SEIggE (Pl £ SD) 13 91.6 + 52.2 kg, F
SRR CEYfE £ SD) 138.0 £ 32 TH -/,
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Table 4. Taxonomic distinctness weight (wij) at St. 1

B D F H J K O

B|- 6 6 6 6 6 6
D|[- - 5 5 5 5 5
Fl- - - 4 4 4 4
H{- - - - 4 4 4
J|- - - - - 3 4

- - - - - 4

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

Table 6. Taxonomic distinctness weight (®ij) at St. 3

B CETF G J KL P QR
B|- 4 6 6 6 6 6 6 6 6 6
cCl- - 6 6 6 6 6 6 6 6 6
E|- - - 2 3 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
Kl- - - - - 2 4 4 4
L|- - - - - - - - 4 4 4
P|l- - - - - - - - - 2 3
Q|- - - - - - - - 3
RIl- - - - _ _ _ _ _ _ _

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

ks TR MREEA, BRI OREE

%, St. 1412B1F 5 A" 130.74-089 ODHEIFHITH D, St. 2
27089 & —Fm <, St.3270.74 & —FLn, St.2 TII,
il DFAE R & HEANFEEIZ DR N, ATIEE W, 2R,
ZIWAALH, BIVNEO 1, FaTUITY, B¥IFA
TIDAFENWSFEMR TH L T ENEREL S TN
%, §2DB, St2 DWEEMTIE, TNENDHEFER
PRAET R LA 0 5, RSN e L TH O, D
BROETNLD BN TN/ TH S (Table 4-7). St.
3TIE, WS N EELL, ZOBMRIIZHKTH S,
Uinl, EEREREIRRHRE 2 THH1 T &Y
WAL T, IYNEATFHNEES NI &%, FHE
BE 3 OHAETODEN6DH D T LITL>TA IZKESL
725 TW% (Table6),

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

B D H J
Bl- 6 6 6
D|- - 5 5
H|- - - 4
il - - -

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

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

A'BCFGI1 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
F|- - - - 3 4 4 4 4 4
G|- - - - - 4 4 4 4 4
I|- - - - - - 4 4 4 4
Jl- - - - - - - 3 3 4
K|- - - - - - - - 3 4
M|l- - - - - - - - - 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
patidey/ P

WAEEMM  MOLLUSCA

g2 CEPHALOPODA

WA JIH Teuthida

FAFIRY I A TERFE  Ancistrocheiridae

FAF TR A TERF  Ancistrocheirus lesueur--(A)

7 A F1EE  Ommastrephidae
ZI)VAA H Todarodes pacificus---(B)

FAIEEH Myopsida
Y U1 71E Loliginidae
7B FAF Uroteuthis edulis-++(C)

HREWM CHORODATA

%17 #i THALIACEA

HJ)L/NH  Salpida

B)L/NEL  Salpidae

HI)VNEO—FE  Salpidae sp. (D)

%5 HBEEMUD > DB T ORIENTERN >
7z

ffE fM  Osteichthyes
—>H Clupeiformes
Z 2% Clupeidae

XA 73 Sardinops melanostictus--+(E)

IV AA T Etrumeus teres--+(F)
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NE 7 FATF  Engraulidae
B FA T Engraulis japonica:(G)

TJZNASFAH  Stomiiformes
LI FEL Sternoptychidae
Fa UL Maurolicus japonicus---(H)

E AH Aulopiformes

IVF  Synodontidae

RIVED—FE  Saurida sp. ---(I)

7% A& 38.0 mm OHMEMAT, FBINKHERATE
Isholc. £7z, DNADY > T ERETER
Moz, DNAN—O—F 1 27 %75 &
MCTEIRIND Tz,

AZXFH Perciformes
7 UKL Carangidae

X7 Y Trachurus japonicus:++(J)

HNEL  Scombridae
XN Scomber japonicus:++(K)

aF 7] Thunnus tonggol-++(L)

i K& 66.6 mm DHMT, FWHMHHMEHRETE
8ho7e DNAN—O—F 1 > 7 CHREET>
LA, ATFHERESINZ,

FI AKL  Sphyraenidae
T AN A Sphyraena pinguis:-+(M)

7 Z7H Tetraodontiformes
FNFE  Monacanthidae
JITINF  Stephanolepis cirrhifer++-(N)

FELVATINF  Thamnaconus modestoides:++(0)

7 7%l Tetraodontidae
a7/ Takifugu stictonotus-++(P)

> OY)NT ' Lagocephalus spadiceus-+-(Q)
6% (A& 183 mm OMEMAT, AR EHRETSE
72inoize DNAN—O—F 4 > 7 TREZIT>

ZETA, YNNI T ERESNZ,

NUt >R E Diodontidae
AAZATTHFT7  Cyclichthys orbicularis+++(R)
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