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Seasonal Groups of Japanese Anchovy Engraulis japonicus Caught in Coastal
Waters off Yamaguchi Prefecture, Southwestern Sea of Japan

Mitsuhisa KAWANO

Seasonal groups of Japanese anchovy Engraulis japonicus caught in coastal waters off Yamaguchi
Prefecture in 2015 were discerned based on the monthly body size compositions and the daily ages.
Middle-sized (40-70 mm BL) group appeared during May to August and made a peak of catch in July.
After September small-sized (25-45 mm BL) group occurred instead of the middle-sized one. Daily age
analyses revealed that the former group hatched March to June (spring) and the latter group hatched
July to November (summer-autumn). Comparing the seasonal groups between during the years of
1968-1973 (high stock level period) and in 2015 (low stock level period), the author found that winter-
hatched group and large-sized spring hatched group which had appeared during 1968-1973 were not
found in 2015, and the small sized group occurred from September in 2015, one month faster than

those during 1968-1973.

Key words : Engraulis japonicus ; Seasonal groups; Daily age; Southwestern Sea of Japan
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Fig.1 Fishing grounds (shaded regions) of Engraulis
Japonicus in coastal waters off Nagto City,
Yamaguchi Prefecture, southwestern Sea of Japan.
Star mark shows Minato fish market.

Table 1 Samples of Engraulis japonicus caught in coasal
waters off Nagato, southwestern Sea of Japan in 2015.

Sampling  Sampling Sampling Number of
Date Location Gear specimens
May 15 Senzaki Bay  Boat sein 50
Jun. 9 Senzaki Bay  Boat sein 50
Jun.15 Off Nagato Dip net 50
Jun.22 Off Nagato Dip net 50
Jul. 2 Off Nagato Dip net 50
Jul. 15 Off Nagato Dip net 50
Jul. 25 Off Nagato Dip net 50
Jul. 29 Off Nagato Dip net 50
Aug. 5 Yuya Bay Dip net 50
Aug.11 Off Nagato Dip net 50
Sep.5 Yuya Bay Dip net 100
Sep.17 Yuya Bay Dip net 50
Oct.1 Off Nagato Dip net 50
Oct.5 Off Nagato Dip net 50
Oct.10 Off Nagato Dip net 50
Oct.14 Off Nagato Dip net 50
Oct.24 Off Nagato Dip net 50
Nowv.l Off Nagato Dip net 50
Nov.4 Off Nagato Dip net 100
Nov.10 Yuya Bay Dip net 100
Nov.17 Off Nagato Dip net 50
Dec.1 Off Nagato Dip net 100
Dec.8 Off Nagato Dip net 50
Dec.14 Off Nagato Dip net 50
Dec.21 Off Nagato Dip net 100
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Fig.2 Monthly compositions of body length of Engraulis
Japonicus caught in coastal waters off Nagato City
in 2015. Samples in May and others were caught
by boat seins and dip nets, respectively. Numerals
show the hatched months; 4: April, 5: May, 6:
June, 7: July, 8: August, 9: September, 10: October,
11: November.
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Fig.3 Monthly variation of landings for Engraulis
Japonicus by commercial size category at Minato
fish market in 2015.
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Table 2 Daily age and hatched date of Larval and juvenile

Engraulis japonicus caught in coastal waters off Nagato,
southwestern Sea of Japan in 2015.

i ber of BL
Senpiing; Honheedt_ Rliimml Age (days) Hatched date

Date specimens  Min. Max.

May 15 10 124 31.2 19-48 Mar.28-Apr.26
Jun. 9 10 217 34.0 3883 Apr.7-May 3
Jun.15 5 434 47.5 60-83 Mar.24-Apr.16
Jul. 2 1 54.2 90 Aprd

Aug 11 4 382 49.7 6589 May 24-Jun.7
Sep.5 6 243 3186 24-39  Jul.28-Aug.12
Sep.17 7 269 35.0 27-42  Aug.6-Aug.21
Oct.1 8 31.9 41.9 38-69 Jul.24-Aug.24

Oct.10 10 186 30.4 19-35 Sep.9-Sep.21

Oct. 14 9 227 30.6 2545  Aug.30-Sep.19
Oct.24 6 359 447 55-80 Aug.5-Aug.30
Nov.4 4 40.2 43.8 63-76 Aug.20-Sep.2
Nov.10 7 383 47.9 46-82  Aug.20-Sep.25
Now.17 9 212 30.0 28-46  Oct.2-0ct.20
Dec.1 10 233 321 30-48  Oct.14-Nowv.1
Dec.8 10 155 31.3 21-54  Oet.15-Nov.10
Dec.14 3 361 40.4 54-76  Sep.26-Oct.21
Dec.21 10 243 36.1 42-62  Oct.20-Nov.9
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Fig.4 Relationship between the daily age and body
length of Engraulis japonicus by hatched group.
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Factors Affecting the Formation of Jigging Fishing Grounds for Swordtip Squid (Uroteuthis edulis)
in Coastal Waters off Yamaguchi Prefecture, Southwestern Sea of Japan

Mitsuhisa KAWANO

Environmental factors of jigging fishing grounds for swordtip squid (Uroteuthis edulis) were
investigated in coastal waters off the northwestern Yamaguchi Prefecture, southwestern Sea of Japan
during April to November in 2014. The main fishing grounds in May and June were formed in coastal
waters shallower than 80 m at depth and moved to offshore waters after summer. Factors affecting the
formation of the fishing grounds were analyzed using a generalized linear mixed mode! (GLMM). GLMM
revealed that the number of fishing boats is affected by month, bottom water temperature, number of

zooplankton and density of fish school.

Key words : Uroteuthis edulis ; Fishing ground ; Squid jigging ; Environmental factors
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Fig.1 Map showing the survey area. Dots (K1-K12)
show the observation stations. K13 shows the site
for radar survey.
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Fig.2 Monthly plots of location for swordtip squid
jigging boats based on radar observations in coastal
waters off the northwest of Yamaguchi Prefecture
in 2014..
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Table 1 Parameter estimates in the selected generalized linear mixed modei (GLMM)

for number of squid jigging boats.

Parameter Coef se Z Pr
Intercept -11.567 1.91 -6.06 <0.001
Month (relative to October)

November 0.87 0.34 2.57 0.01
April 2.01 0.60 3.36 <0.001
May 1.24 0.45 2.75 0.006
June -0.81 0.52 -1.54 0.12
July 0.34 0.37 0.93 0.35
August 1.20 0.30 3.94 <0.001
September 1.74 0.30 5.85 <0.001
Bottom temperature (°C) 0.34 0.09 3.74 <0.001
N. of zooplankton (n./m?) 0.001 0.0002 3.58 <0.001
Scattering strength of fish (/m? 0.03 0.01 2.16 0.03

Residual deviance: 210.2 on 78 degrees of freedom

AIC: 234.2
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Prediction of Fishing Grounds for Swordtip Squid (Uroteuthis edulis) Jigging in Coastal Waters

off Yamaguchi Prefecture, Southwestern Sea of Japan

Mitsuhisa KAWANO

In order to predict the fishing grounds for swordtip squid (Uroteuthis edulis) jigging, a predicting model
using catch data by sample fishing boats and water temperatures at 50m depth of JADE (Japan sea data
assimilation experiment) or JADE2 was created. The predicting model is as follows:

P=LX a+WX({1— a)
P : Predicting score

W : Score of water temperature based on suitable water temperatures at 50 m depth

L : Score by location based on average CPUE

a: Weightof L(0< a <1)

When ¢ was 0.7, the predicted fishing grounds in 2015 were approximately agreed with those of actual
ones except for poor catch months (April and December).

Key words : Uroteuthis edulis; Prediction of fishing ground; Squid jigging
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Fig.1 Monthly catch distributions of swordtip squid by squid jigging boats in coastal waters

off Yamaguchi Prefecture in 2015.
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Fig.2 Predicted fishing grounds for swordtip squid jigging in middle June and September,
2015 by value of a (weight of score by location).



FEhlcoL, ZORSAMLHAICEHL, 9~114
IIEMEEERLCAHLTED (Figd), 2TOXKS %
BHZLIZEARROBBEORAZ(L (Figl) & k<—
LTWa, LAL, BgENizn4 H912 BICid e
BOZVEEEZ S EL FRITETVERWVED, RENR
U EIEEWOREEOELZ 5 L FHlTETWiEWVA
(5H,8H4, 108, 118) £t Abhiz,

Z £

FBTRIE 7 IV FW T 2015 FEOHIR 2 Tl U I=&
R, WIENs~T7 AT REF D ISR E N, 8 AL
HEICBEHT3 L VS RAZETFHTAC LR TER:
(Figs.1, 3)o LU, WIEED DRV ITRERE T
fezc LN L, RURBME XU MBI
OFEOELZIHECTFTAT ENBELVWAND S C
EMHEMCE- T,

COFERELTE, B, SEMELZETIVHE

 CE| ) | NN P ST N L Ll

FEKHER 0 I BT 5 D9 h 2EOREAMNEE T — X
HOWTWAT eMBEToNs, —fRICEMIIEROHE
BV, BEROEREE L EICo RS - fihd
A1z8, BIRIRENZE(LT % L FRITETFILVOBESEIME
EBLEZLNS, T, SHLBBEOE=F Y
FERMFEL, BFIREICE CTEi A a7 RUEKIE A
A7 ERELE> T REDH A S,

5 IC, ARTEOEAME T VY FA A OKBTHE
WHER T, Dok FiroESIcEL TV AE0
D, FARMEBDI10E 2 Wingy b EE A% ($9300) 12tk
RDignT eh b, RIBEEETE TWERVLATEED B
HTENMEERE LTETONS, §E, FHlOME
EAMRT— 2 ZHAWTIT >N, 9%, KRAAERE
HTRET A ANV BERLMOBEMBER L —F—%
AWTHEREL, FRIOBEE{THOREND S,

W=, a DREOHENET NS, FEILE 20154
DD 6 A PR U ATEO TR E 7+
A HDEEREBLT a®0.7 & LTEH ORISRl

Fig.3 Monthly predicted fishing grounds for swordtip squid jigging in coastal waters off Yamaguchi Prefecture
in 2015 based on predicting score.
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Biological Characteristics of Spanish Mackerel (Scomberomorus nihonius) Caught in
Coastal Waters off Yamaguchi Prefecture, Southwestern Sea of Japan

Mitsuhisa KAWANO

Growth, maturation and food habitat of Spanish mackerel (Scomberomorus nihonius) caught in coastal
waters off Yamaguchi Prefecture, southwestern Sea of Japan during the period of 2009 to 2011 were
surveyed. Growth of the fish (0-1 y-age) was shown as the following formula based on the monthly

modes of the fork lengths:
Lt =83.4(1 - exp™)

K1=0.1912sin(2 7 (t - 2.4579)/12) + 0.0659(t + 3.0935)

Lt: Fork length (mm), t: month

Some matured fishes were found in males in May but not found in females. The major prey species
were seasonal dominant pelagic fishes in the area, such as Engraulis japonicus and Trachurus japonicus.

Key words : Scomberomorus niphonius ; Growth; Maturation; Food habitat; Southwestern Sea of Japan
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Fig.1 Monthly change in fork length of Scomberomorus
niphonius caught in coastal waters off Yamaguchi
Prefecture, southwestern Sea of Japan during the
period of 2009 to 2011.
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Fig.2 Estimated growth curve of Scomberomorus
niphonius caught in coastal waters off Yamaguchi
Prefecture, southwestern Sea of Japan.
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HE+ 1ff : BW = 0.0102 X FL*"(n = 1769, 1= 0.9875)
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Fig.4 Monthly change of gonadosomatic index (GSI) of
Scomberomorus niphonius caught in coastal waters off
Yamaguchi Prefecture, southwestern Sea of Japan
during the period of 2009 to 2011. Open circles,
squares, triangles and cross mark show immature,
developing, mature and spent, respectively.
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Table 1 Sex ratio (£ /(2 &%) of Scomberomorus niphonius by body size.

Fork length (cm) 24.0-49.9 50.0-59.9 60.0-69.9 70.0-90.0
N. of females 651 212 147 183
N. of males 497 74 19 17
Sex ratio 0.57 0.74 0.89 0.92
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Table 2 Stomach content composition (%)< of Scomberomorus niphonius caught in coastal waters off Yamaguchi Prefecture,

southwestern Se of Japan.

Month Jan. Feb. Mar. Apr. May dJun. dJul. Aug. Sep. Oct. Nov. Dec.
N. of specimens examined (A) 119 161 84 31 37 56 84 64 335 230 192 177
N. of specimens with empty stomachs (B) 110 132 75 30 24 29 51 42 153 98 109 107
Empty stomachs % (100xB/A) 924 820 89.3 96.8 649 51.8 60.7 656 457 426 568 60.5
Stomach contents

Engraulis japonicus 2.5 10.6 1.2 54 89 83 7.8 16.7 40.0 12.0 25.4
Trachurus japonicus 0.8 54 179 48 47 21 26 5.2 1.1
Etrumeus teres 16 42 52 6.3
Scomber japonicus 48 16 03

Sphyraena sp. 3.1 03

Apogon semilineatus 1.1
Parapristipoma trilineatum 0.5
Rhyncopelates oxyrhynchus 0.3

Exocoetidae gen. sp 0.3

Tetraodontidae gen. sp 0.6
Unidentified fishes 42 25 36 00 16.2 54 1.2 9.4 11.0 57 b7 8.5
Uroteuthis edulis 1.3 1.6
Sepioteuthis lessoniana 04 05
Todarodes pacificus . 1.2

Unidentified squids 1.9 48 8.2 16.1 06 04

Digested matters 19 12 8.1 214 7.8 185 104 125 2.8

*: Percentage occurrence of food items.
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Catch Trends of Epinephelus species (Perciformes: Serranidae) in Coastal Waters
off Yamaguchi Prefecture, Southwestern Japan Sea

Mitsuhisa KAWANO

Catch trends of principal Epinephelus species during 2007-2015 were analyzed using catch statistics at
a major fish market in the Japan Sea side of Yamaguchi Prefecture. Landings of E.awoara, E. bruneus and E.
akaara have increased since 2011, while that of E. septefasciatus has decreased. Eliminating the influence
of the catch effort, these trends almost agreed with those at Fukuejima, Nagasaki Prefecture. The
result suggests that the fishes may be the same populations between the two regions. Seven tropical/
subtropical species (E. fasciatus, E. epistictus, E. poecilonotus, E. latifasciatus, E. lanceolatus, E. chlorostigma
and E. areolatus) has been found since 2006. The fish fauna of Epinephelus species would be affected by

water temperature.

Key words : Epinephelus species; Catch trend; Yamaguchi Prefecture; Southwestern Japan Sea

INZBRBAEEHAREIC4ABNERLY, D55
WO HAREE T 2010E E T 12BN R T h Ty
32, INZBRERBIEECERTRMTHEI LMD,
BE, ANIEBH OB UEEOMGELEEE N, F
INERG I L TRAEGERZHLE U SHTREER
WMHATON TV B Y, OB TF T N% Epinephelus
akaara ZREERIRT 37210 Ti<{, 2013E10AH 52
E30cm RiGO/NEBOFHEILEHE TERT LI L
KEXOEROEAZHEL TS, COLIICINE
BREZEEETHAICEIMDST, ERDORIES)
A DV TR EREEILE? ZRE, LA CHRNG
W, GG~ N2 BRAEOBERFRCEREE 2 HE
9% L TERNGERE 5 EHR Y, (LORBEARE
HlDFEATIZORERE R UTRRESIC X 5HERE
WERANTHLNMCI L,

MHRUEZE

OB EARERC BT 32 BREOKEERLO

BRERGRHEHS ST H5eTE (DI, (LETHE L v
5, Fig.1) D 2007 ~20164 D A Rifa &l EsiE z A
Wz, IS T 7 T E bruneus, IN%, 7
ZINZR E. awoara, IR E. septemfasciatus, N UZ O
DR IHETKBEDNR D ENTVWS, LD FE4FEL
HNosfElic o T, AENKBENTHTHSDT,
WORKERSEE > & —, THETIIL & 08 EKIKEEE
LR R UCFKIEMEE DR B AY, 2000~ 2015 I TT5
ROLOREE R RS A E7e s (U, #ili%
EWVS, Figl) KB 2HBFAELHMEMFE TINE
UT-HERIE R Wz, 12721, 7 5N& E. fasciatus |
DWT W, FRATE T/KBIT OBV 201280 5 H
BV BBEENZOT, ThEFER LU,

FHABOSEHRICT DWW TIZ 2016 FIciBTHIE R
UHHE TRNER A, 2o\ BRED
ERITDVTIE 2006~ 20154 F TICHRAE DM
fRERE CRHllE Mz 7 — 2BV,



Japan Sea

30

Fig.1 Map showing the sites of Senazaki and Hagi fish
markets in Yamaguchi Prefecture.

& S

VN\IREBABOKBROFZEERUSRER

LRI 513 % 2007 ~201548ED V7 T, FINXK,
INE, TANERCZ OMIE TR E ST - ki
% Fig2 IRy,

il T B Bk R (Fig2), 7 TRUT A
RT3 200746 5 20104 IC T T L, #Ehnid
MICHE L, 2013 ~2015 45123 2007 £ &K = < _EE Bk
BIDH oo FINZOKBRECNED2f8F L[
FRIC 2007 £ 5 2010 4E 100U THA L%, 2011 4E
5 20134EIT /T THM U248, 20144 K UF 20154E i
20104E DIKHEICE T Lz, =\ ZOKIBRO LT E[m
BFohbaffElld RESLERD, 2007FEH 5 2009 FF
THMU %, BABmiciz L, 20164121 2007 0
WI2ETHD U

7Bk L, 10,000 ~ 13,000kg DHIPH TIEIERE
W CHEB LTz (Fig2),

14,000 -

s W
g 080 m E. septemfasciatus
w 8,000 - - E. akaara
P:ﬂ ——FE. awoara
B 6,000 q |-x-E bruneus e iy K
E 4000 4 * :e-TotaI i

2,000 | &
O T T T T T T T T 1

2007 2009 2011 2013 2015

Fig.2 Catch trends of Epinephelus species landed at
Senzaki Fish Market in Yamaguchi Prefecture.
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Fig.3 Frequency distributions of total length (mm) of
major Epinephelus species landed at Senzaki and
Hagi fish markets in 2016.
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Tablel Number of individuals of tropical-subtropical Epinephelus species found at
fish markets or on fishing boats in the Japan Sea side of Yamaguchi Prefecture.

Year

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
E fasciatus + o+ H ++ ++ ++ ++
(285) (1,360) (1,017) (365)
E. epistictus 0 0 0 0 0 2 6 9 6 6
E. poecilonotus 0 1 0 0 0 0 2 0 1 0
E. latifasciatus 0 0 0 0 0 0 0 1 0 1
E. lanceolatus 0 0 1 0 0 0 0 0 0 0
E. chlorostigma 0 0 0 0 0 0 0 0 1 0
E. areolatus 0 0 0 0 0 0 0 0 0 1

+: 50 < N < 100; ++: 100 < N

Number in parentheses show the landings (kg) of E. fsciatus at Hagi fish market.
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Daggertooth pike conger (Muraenesox cinereus) Fisheries in the
Yamaguchi Prefectural Region of the Seto Inland Sea

Minoru MURATA

Daggertooth pike conger ( Muraenesox cinereus ) is one of the most important commercial species for
the small type trawlers of Yamaguchi Prefecture in the Seto Inland Sea.

Annual catch of daggertooth pike conger of Yamaguchi Pref. in the Seto Inland Sea from 2007 to 2015
was estimated by the simple regression analysis of the annual catch and the catch per unit effort (CPUE)
of the eastern waters small type trawlers of the previous years from 1983 to 2006. Using the regression
formula, the catch of 2015 was estimated to be 820 tons.

For daggertooth pike conger, the annual and spatial distribution of monthly average CPUE in each 5'
mesh blocks obtained from the loghooks of the small type trawlers revealed the increase of catch and
the expansion in the distribution area. For catch forecasts of daggertooth pike conger of Yamaguchi Pref.
in the Seto Inland Sea, monthly average CPUE in each 5' mesh blocks of the western waters could be an
effective indicator.

Based on age determination using otolith rings, age compositions investigated for daggertooth pike
conger caught by the seine net and the small trawl net.

Key words : Daggertooth pike conger Fishery; CPUE; Mud content; Age composition
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Table 1 The annual number of fishsing boats providing
log-book information in the three waters from1999
to 2015.

Year ‘05 ‘96 '07 'og ‘0% ‘10 ‘I '12 ‘13 '14 15

‘99 00 ‘01 W2 03 04
] 6
5 5

West. W. 6 6 & 6 6 6 6 6 6 6 6 6 6 6 6
Centralw, | 5 4 4 5 5 4 3 4 5 4 4 4 3 3 3
East.W. F T A3 FF TSR EE LS L LR

Western Waters : the west side from Ube Ciy. Central Waters : the
area from Yamaguchi City to Kudamatsu City. Eastern Waters : the
east side from Hikari City.
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Fig.1 Map showing study area. The open circles show the fish markets (Hofu, Syunan and Hikari) and the closed
circles show the ports of fishing boats providing log-book information.
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Table 2 Summary of the materials used in this study.

( g;:; ) Location” Landed Market ::r:;f: ik
Jun.24 813,931,932 Hofu 224
Jul.22 806,814,931,932 Hofu 297
Aug.26 813,931,932 Hofu 393
Sept.1 | 813,814 Hikari 447
Sept.13 812,813,814 932 Hofu 409

*:Numbers show 5'mesh Block.
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Fig.2 Annual catches of daggertooth pike conger (M.
cinereus) in the Seto Inland Sea during the period
between 1958 to 2006.
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to 2015.
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Fig.5 Estimated catches of daggertooth pike conger (M
cinereus) of Yamaguchi Pref. in the Seto Inland Sea
using the regression analysis.

The broken lines indicate the 95% confidence
interval.
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Table 3 Summary of correlation coefficient between
CPUE and the mud contents of the fishing 5 mesh
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Level of significance * : p<0.05, **: p<0.01
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(GSI = Gonad weight X 100 / Body weight ).
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Fig.6-1 Distribution of monthly average catch per unit of effort (CPUE) of daggertooth pike conger (M. cinereus)
in each 5" mesh blocks for 1999.
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Fig.6-3 Distribution of monthly average catch per unit of effort (CPUE) of daggertooth pike conger (M. cinereus)
in each 5" mesh blocks from 2002 to 2003.
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Fig.6-8 Distribution of monthly average catch per unit of effort (CPUE) of daggertooth pike conger (M. cinereus)
in each 5" mesh blocks from 2012 to 2013.
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Fig.6-9 Distribution of monthly average catch per unit of effort (CPUE) of daggertooth pike conger (M. cinereus)

in each 5" mesh blocks from 2014 to 2015.



Bull. Yamaguchi Pref. Fish. Res. Ctr. 14, 45 - 49 (2017)
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Ecology of the Landlocked pond smelts, Hypomesus nipponensis from
Shirane River belonging to Koya River in Shimonoseki City,
Yamaguchi Prefecture — 1I
Density Effect according to the Relationship of Periodic
Change of the Distribution of Total length and the Sex
of the Spawning fishes

Tomokichi KOBAYASHI *

The pond smelts, Hypomesus nipponensis from Toyota Lake are the landlocked type. They have spawned
in Shirane River upstream from Toyota Lake. The parent fishes were investigated according to the total
length and the rate of females from 2009 to 2015. According to the distribution of total length, the size
of the parent school were divided into a small and a large school. The small size school and the large size
school appeared alternately each year. To sum up the small size school appeared in odd years and the
large size school in even years. The rate of females were low in the small size school, on the other hand,
high in the large size school. These phenomena might have occurred by density effect, and so author

explained this matter with the hypothesis.

Key words : Landlocked pond smelt; Spawning fishes; Distribution of body length; Rate of females;

Density effect
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Fig.1. Locality of the investigated field.
A : Yamaguchi Pref., B : around the Toyota Lake, C :
investigated stations in Shirane River. a : Futagoiwa
(tentative name), b : upper edge of Maimai Pool.
B : Investigated station.
Each station is corresponding to Table 1.

Table 1 Condition of investigated stations in Shirane River.

Table 2 Collecting date of upstreaming pond smelts, /. nipponensis.

Year  January February March April May
2009 - . 11,19
2010 = - 02,07,13
- o Umms o
2012 25 01,14 01,05,13,18,20 02
2013 = 27 03,07,14,20,27 02,16,22 01
2014 = 25,28 07,11,16,18,24 02,03,07
2015 = 23,28 07,13,16,22,29 08,12,18,25
Total days 1 8 33 17 1

Distance from

Station Condition Depth’ Twasaki
(cm) Bridge™ (m)
a Futagoiwa  formed by big two rocks = 24
1 Shoal between Futagoiwa and Iwasaki Bridg 20 12
2 Right shore directly under Iwasaki Bridge 30 0
3 Right shore above Iwasaki Bridge 35 14
4 Left shore of Twasaki Rapid 20 48
5 Right shore of Maimai Pool 20 92
b Upper edge of Maimai Pool < 102

# :Depth is average during the investigated period. Depth changes by discharge
from the dam gate and precipitation.
# ¥ : tentative name
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2009 n=65 2013 n=>553

NEGRARFHIRE TR, AEBARHRFETEH LS
HaA RS iz,

Table 3 Number of individuals by distinction of sex and sex ratio of pond
smelts, H. nipponensis.
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Fig.2. Frequency distribution of total length of pond
smelts, H. nipponensis.
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Fig.3. Annual changes of the averaged total length and
the standard deviation of female and male parent
pond smelts, H. nipponensis.
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‘09 ~ 15 FEDEEIC IS 2 HEHER | DB AL & iR LL %
Table 3ICAR LTz, T C THERELLORREEZ(L & A OHE,
HOTFEREOREL(LEELS L (Figd), oL

year 2009 2010 2011 2012 2013 2014 2015
A : Number of female 51 104 433 76 190 230 215
B : Number of male 39 75 808 68 329 368 489
C : Total 80 179 1241 144 519 588 TO4
AIC : Rate of female (%) B7 58 35 53 ar 39 a1
B/C : Rate of male (%) 43 42 65 47 63 61 69
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Fig.4. Annual changes of the rate of females and
males, and the averaged total length of pond smelts,
H. nipponensis.
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Type A
% Appearance Volume of
Smatl Rate Spawned
Parent of Female Eggs & Frvs
(Elea2 Low Few
1 Next Year
Type B
: 'm Volume of
Spawned
?l:r':; of Females Fags & Frys
W High Many
1 Next Year
Type A
1 Next Year

Type B

[Type A and Type B are rotated annually. ]

Fig.5. The schema of annual rotation of small and
large parent fishes, H. nipponensis.
This schema is composed with two conditions
following,

(@ The age of parent fishes is 0* year old ( just one
year old ) in March.

(@ The carrying capacity is constant.
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Effectiveness of the Releases of Hatchery-produced Red Tilefish,
Branchiostegus japonicus Released in Coastal Waters off Yamaguchi Prefecture,
Southwestern Sea of Japan (Short paper)

Mitsuhisa KAWANO

A total of 256,300 hatchery-produced red tilefish, Branichiostegus japonicus (58-103 mm TL) were
released in coastal waters off Yamaguchi Prefecture, southwestern Sea of Japan during 2006 to 2013.
One-hundred-and-seventy-nine thousands of individuals of them were tagged. We investigated the
effectiveness of the releases of the fishes by finding the tagged ones at a major fish market in Yamaguchi
Prefecture during 2011 to 2013. The released fish were mainly caught during the period of 3-6 years
after releasing. Recapture rate and economic efficiency of the fishes released in 2007 were highest
during the period, i.e. 10.2% and 1.2, respectively. Those of the fishes released in other years were less
than 7.4% and less than 0.7, respectively, mainly because the author could not investigate every main
target age-fishes (3-6-y ages) for the short survey period.

Key words : Branchiostegus japonicus ; Hatchery-produced red tile fish; Effectiveness of releases
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Table 1 Summarized results of release of hatchery-produced red tilefish, Branchiostegus japonicus
in coastal waters off Yamaguchi Prefecture, southwestern Sea of Japan.

Ratio of tagged to

Release date N. fish released (A) N. fish tagged (B)* released fishes (B/A) TL (mm)
May26-29, 2006 22,000 12,000 0.545 93
Apr.28, 2007 20,000 7,200 0.360 63-103
Apr.22-May22, 2008 22,000 13,000 0.591 85-98
Mar.11-17, 2009 43,300 29,100 0.672 67-72
Feb.20'Apr.26, 2010 26,800 21,400 0.799 61-68
Mar.7-Apr.15, 2011 65,800 44,900 0.682 58-73
Feb.14, 2012 36,400 31,400 0.863 75
Feb.14-19, 2013 20,000 20,000 1.000 78-81
Total 256,300 179,000 0.698

*Right or left pelvic fin was cut as a tag.

Table 2 Recapture rate and economic efficiency of hatchery-produced red tilefish by release year of 2006 to 2012.

N. recaptured by year

Recapture

Release year N. released

Tota]. rate (%)

Cost of Amount of Ecoriomic
seedlings (C; recaptured fishes efficiency

2011 2012 2013 x1,000 yen) (B;x1,000 yen)  (B/C)
2012 36,400 22 22 0.1 3,640 4 00
2011 65,800 4 195 199 0.3 4,490 67 0.0
2010 26,800 198 407 605 2.3 2,600 318 0.1
2009 43,300 20 772 603 1,395 3.2 4,300 1,009 - 0.2
2008 22,000 217 872 547 1,636 7.4 2,200 1,575 0.7
2007 20,000 636 820 575 2,031 10.2 2,000 2,477 12
2006 22,000 265 240 196 701 3.2 2,200 1,052 .05
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Catches of Squids Caught with “ Kayoi " Set Net in Coastal Waters off
Yamaguchi Prefecture, Southwestern Sea of Japan (Short paper)

Mitsuhisa KAWANO

Interannual and monthly variations in the catches of six principal squids (Uroteuthis edulis, Sepioteuthis
lessoniana, Todarodes pacificus, Loligo (Heterololigo) bleekeri, Sepia (Platysepia) escuenta and Thysanoteuthis
rhombus) caught with “Kayoi” set net in coastal waters off north of Yamaguchi Prefecture, southwestern
Sea of Japan during 2001-2015 were analyzed. They were caught mainly during the maturation/
spawning months. U. edulis and S. lessonia were also caught during the fishing months of their
reproductive groups. The catches of U. edulis, L. bleekeri, S. escuenta and T. pacificus increased remarkably
in 2015. Water temperatures during their main fishing seasons may influence the increase of their

catches.

Key words : Catch; Squid; Set net; Southwestern Sea of Japan
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Fig.1 Interannual variations in the catches of squids
caught with “Kayoi" set net in coastal waters off
north of Yamaguchi Prefecture during 2001-2015.
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Fig.2 Variations in the monthly mean catches of squids
caught with "Kayoi” set net in coastal waters off
north of Yamaguchi Prefecture during 2001-2015.
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Fig.3 Monthly variation in the catch of Uroteuthis
edulis caught with “Kayoi” set net in coastal waters
off north of Yamaguchi Prefecture in 2015 and the
mean catch during 2001-2015.
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Yellow Discolored Threeline grunt (Parapristipoma trilineatum), Japanese anchovy (Engraulis japonicus)
and Japanese barracuda (Sphyraena japonica) Caught in Coastal Waters off Yamaguchi Prefecture,

Southwestern Sea of Japan (Short paper)

Mitsuhisa KAWANO, Takuya KUNIMORI and Yoshiyuki SAITOH

Yellow discolored threeline grunt (Parapristipoma trilineanum), Japanese anchovy (Engraulis japonicus)
and Japanese barracuda (Sphyraena japonica) were caught in coastal waters off Yamaguchi Prefecture,
southwestern Sea of Japan in 2016. The threeline grunt (39 cm TL) was caught with gill net in waters
off Nagato City on May 26. The Japanese anchovy (5-6 cm BL) were caught with dip nets and boat seins
in coastal waters off Nagato and Hagi City during late September to early November. The Japanese
barracuda (25-29 cm TL) were caught with set net in coastal waters off Hagi City during late September
to early November. The yellowing of threeline grunt was caused by shortage of black pigments. The
yellowing of Japanese anchovy and Japanese barracuda was presumably caused by accumulation of

yellow carotenoids derived from their preys.

Key words : Yellow discolored fishes;Parapristipoma trilineatum ; Engraulis japonicus ;Sphyraena japonica
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Fig.1 Yellow discolored threeline grunt (Parapristoma
trilineatum) caught with gill net in coastal waters
off Nagato city, Yamaguchi Prefecture, southwestern
Sea of Japan on May 26, 2016.
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Fig.2 Japanese anchovy (Engraulis japonicus) caught
with dip net in Fukawa Bay, north of Yamaguchi
Prefecture on November 1, 2016. Upper: normal
specimen, lower: yellow discolored specimen.
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Fig.3 Absorption spectra of colored fractions separated
from the muscle of Japanese anchovy. Solid line
and dotted line show the yellow discolored and
normal specimens, respectively.
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Fig.4 Japanese barracuda (Sphyraena japonica)
caught with set net in coastal waters off Hagi
City, southwestern Sea of Japan on November 5,
2016. Appearance (A) and muscle (B) of yellow
discolored specimen (upper) and normal specimen
(lower).
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Fig.5 Absorption spectra of colored fractions separated
from the muscle of Japanese barracuda. Solid line
and dotted line show the yellow discolored and
normal specimens, respectively.
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World Squid Fisheries
RO NDJRESE

Alexander I Arkhipkin, Paul G. K. Rodhouse, Graham J. Pierce, Warwick Sauer, Mitsuo Sakai,
Louis Allock, Juan Arguelles, John R. Bower, Gladis Castillo, Luca Ceriola, Chin-Shin Chen,
Xinjun Chen, Mariana Diaz-Santana, Nicola Downey, Angel F. Gonzalez, Jasmin Granados
Amores, Corey P. Green, Angel Guerra, Lisa C. Hendrickson, Christian Ibafiez, Kingo Ito,
Patrizia Jereb, Yoshiki Kato, Oleg N. Katugin, Mitsuhisa Kawano, Hideaki Kidokoro, Vladmir
V. Kulik, Vladmir V. Laptikhovsky, Marek R. Lipinski, Bilin Liu, Luis Mariategui, Wilbert
Marin, Ana Medina, Katsuhiro Miki, Kazutaka Miyahara, Natalie Moltschaniwskyj, Hassan
Moustahfid, Jaruwat Nabhitabhata, Nobuaki Nanjyo, Chingis M. Nigmatullin, Tetsuya Ohtani,
Gretta Pecl, J. Angel A. Perez, Uwe Piatkowski, Pirochana Saikliang, Cesar A. Salinas-Zavala,
Michael Steer, Yongjun Tian, Yukio Ueta, Dharmamony Vijai, Tshie Wkabayashi, Tadanori
Yamaguchi, Carmen Yamashiro, Norio Yamashita & Louis D. Zeidberg

Reviews in Fisheries Science & Aquaculture (2015), 23:2, 93-252.

Some 290 species of squids comprise the order Teuthida that belongs to the molluscan Class
Cephalopoda. Of these, about 30-40 squid species have substantial commercial importance around the
world. Squid fisheries make a rather small contribution to world landings from capture fisheries
relative to that of fish, but the proportion has increased steadily over the last decade, with some signs of
recent leveling off. The present overview describes all substantial squid fisheries around the globe.
The main ecological and biological features of exploited stocks, and key aspects of fisheries management
are presented for each commercial species of squid worldwide. The history and fishing methods used in
squid fisheries are also described. Special attention has been paid to interactions between squid
fisheries and marine ecosystems including the effects of fishing gear, the role of squid in ecosystem
change induced by overfishing on groundfish, and ecosystem-based fishery management.

Key words: Catch; Cephalopoda; Fisheries; Lifecycle; Squid
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