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DIFEARFT H/-01203, N REZ S LsEORE
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Aip EOERERMA AR R TH LH, RiFEHIZBETLYF
FoLiHLA4OFREREYFRIE, A mE (7,
1983), B (U\MR, 1984 ; Yasuxi, 1989), #EOR#H & Bk
A4 X (g - AR, 2003) (CBTAEEMN IR TWY
Lo F2, KEOSATE X URBENI DWW, HAEHMT
% WLAVE O HERRF S (NBPIE A, 1982), (IO EALKE
i (FRIR, 1969), #FEWACTER, (FESF, 1977a) DOFEH)
A%, ACEHFEHICREB RN (REKE, 1975) OFBEFID RS
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W4 L Lo BHBORREERTERKTLH L TOT 52
=R = =R T/ LY AR VA

F 2T, AR ClIiBEHRET < KRR OB ELFRIC
b & R B L OTRRMOHT BT e LI L A
M DR EORER P, HRERHBEIIBITAYT
FFLIH VLA DG ERBENIOWT, FRIZEINRRIZES
B EICEE LRI 21 - 72,




BEIXR HEHTIZBWTYFFLI T LA, KiE
40 m MTHESINLRH, KE40~60m IZFRE S NI
TWAEEM, KiE 120~160m CTHRESNLAELETE
(EESINTL D (T A, 2001 5 LI - KR, 2003),
% ZC, 19984E 1 B 72 520024E128 F CTOHARF BT 0]
HOE GO EHER E AW, HEEmEs Ty
FTFLITL A MBI N T LEME, cEMEED
K P RHHFEOH P EE v KD 72,
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Table 1. Number of the fisherman’s log records for

Danish seine used in this study

Apr. May Sep. Oct.  Nov.  Dec.

1993 — — § § — —
1999 5 5 O b — —
2000 6 6 § 6 — -
2001 6 O — 3 3
Total 17 17 18 18 3 3
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Fig. 1. Sampling areas (shaded) and measurement
points of water temperature (asterisks) in the
western Wakasa Bay. BH: beam trawl

(Heian Maru), BM: beam trawl (Misaki)},
D : Danish seine, G: gill net, S: set net.

wmW Lol k, 6~ 8 BidiERNBERHINC X b 2
ERoTWALI EML, stRIZHW/-BRFELCFHIL 19984
H52001FFTND4~5 BB L9~ 198 /BB MHAR
B, EXISEDOL DL L7 (Table 1), KRB OERE
I Fig. 1 IRl Tdh - 72,

EIRHAO P HAFE. R TOYFFL AL 4 OEHD
R, 1ATHEH»PL2A9RTHL (1K - KK,
2003) o £ ZC, 19994EAG2003FEFTH 1 ~2 A, K
I CHT R AR IR R, R B L O EEMEEICL Y
M SN S8R D YR F AL H L A B WEL
L7z (Fig. 1, Table 2),

WY ARG BRI I, BTy v ¥ — g O g R
Ay TEEAL (1831) B& EEMEEIREN TAXE
(179 & 0frbi/z, EREA ToORBREEEIZH W
HTEABIIE 8.2 m, & & 2.4 m DHHIZ, BOOIEAS
8.5m, H3A%1.7m, B3 27.3m OWE ALY i1/
LD Tdho7z (LA, 2001), TAIE ) TORERIRE
(W HTRLEENE, TR 6.3 m DTS, BIOIROIEA 11
m, I 12m OPETWY AT DTHo7, TF
LAy DIFFEKIEILE0~180m THN, TAZE, OFE
Kl 40~60m Th o7z, 72, FROBEEKIFEIZH
Om THY, EEMBOFREKEX 40~60m T -7,

AFLZYFFLIHFLVAIZOoOWTIE, #hE (BL,
mm) ¥ ile U, FERIRORIE ~#~70, ORI E i
PHRERE LI L D 5 D DR BB L2 X 4 L 7z (Ll -
RAR (2003) IZiEo720 T%bb, FIEMNNES CRLE
L TBYIREEOON VWA T— T (REH
immature), ﬂﬂ%iiﬁwﬁ: NRE 2 ) wE L L LR
%Hll%ufﬁ*ﬁ% IRRO o N A, ERIIEES O VW
7 —3 (F# ; premature), IHEANTITRKIITE Lo
DOEHIAAEAT B A7 — 7 (B ; mature-1), JYHELAS
(3 & A EEBHBECH 7z S AU 7 8 /2 COERREN A
i+ A5 A7 -3 (SE# ; mature-11) B X OFIIET
LINBEAERMUKELE L L TWE X 7T (el ;
spent) TdHh 5, HOLAEOHYIE, HHEERE (GW,
g) PE L, P oROEAERE (¢ #HwC
ﬂ‘-,:, 71‘::::

GI=GWX10°/BL°

SAE B OAKE  19994F 1 A5 520014E128 F COHlE
Kim%x VT, KR 50m 3B LT 150 m HOWEE 0 A F
¥yKim % K 72 (Fig. 1)o K& 50 m HOEEKRIZD W
T v B DRELT D KEE 50 m EIZHD i S/
HECIU KR AT DRI 7 — & % v, KE 150 m B0 KB
LI OWTHIIHORE 135°267, b 357507 {28 W T, T A
WL AIRFEERBHENE CIITEH B8NS T v B KIE




Table 2. Collecting data of speciments used for investigation of maturity stage

No. of speciments

Range of body length {mm)

Month Fishing gear* Depth (m) Number of haul
Jan., 1999 BH 120 I
Jan., 2000 S 40- 60 l

G 40 i

Jan., 2001 BH 110-150 3

S 40- 60 2

G 40 4

Jan., 2002 BM 40- 60 2

BH 80-140 5

S 40- 60 1

G 40 8

Feb., 1999 BH 110-120 2

G 40 2

Feb., 2000 S 40- 60 5

3 40 4

Feb., 2001 T 40 2

Feb., 2002 BM 40- 60 9

BH 90~ 150 5

G 40 5

Feb., 2003 BH 140-180 5
T'otal 40-180

* Abbreviations as in Table 1.
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RIETOR  19984E 5> 5 20029E F T D 5 EIB D K it 17 B
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41,981 kg, HIKAT 634 kg, FTHEAMT 12ke T, FKHEFIC
£ L HER P ERDIBY % L7, Fig. 2 ISHEREY O
AT R L7z, IRRHMTIE, | HD 57ke 5 5
A0 8,173kg TTHRMH) T LWL, 20, 6 B
POSHDKBEIHAYIISIATIAIZIRERETS S
15,524 kg AW S N7Z 1012613 IZFME D 13,229 ke
PEAE SIS, 1AL 835ke & 28IcW@ L, 198
DR IR ED 35kg L% -7, FIFETIE 1 B2 168
kg, 2 HiZ 448 kg L IEHMGIZ L AR T A - 2275 3
Hid 14kg, 5 Hid 3kg 28U L, 4 HB L6 A
VBRI EEATRD SN dp o 7o, EHEATIE ] BIC 4 kg,
200 Thg THEL 725, SABLEAIZIE 1ke UF
c ), 5 AURRIZHENED SR o, HHEE TR
W OWREBDM &, MIEEAT RIS 20450, 9 QiIoY — 2
), FOBRABIMAL, 5, 6 AL EL 22

1 921
58 118-214
20 [39-9920)

106 44-920
68 133-218
995 129-190
18 119-219
55 50-196
59 120-206
118 120-254
3 107154
138 126-270
139 115-244
162 110-242
74 127-269
45 102-200
35 55-186
131 119-271
59 59-154
1,582 14-971

Catch (X100 kg)
o

Fig. 2.

Danish seine
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Monthly changes in average catch of 7. kita-
harai by Danish seine, gill net and set net off
Kyoto Prefecturc from 1998 to 2002.
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Fig. 3. Fluctuations of CPUE (kg/haul) and number
of hauls per boat at each depth as indicated
by fisherman’s log records.
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o720 KiFE 9O m WTHEIEAFLD 5N DIIX12B /54T
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Fig. 4. Frequency occurrences of five maturity stages
for females at three different water depths
during the spawning period from January to

February. Immature, . prema-

ture, Y2/ mature-1, oo - mature-11, |JN:

Spt"l‘lt.
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Fig. 5. Frequency occurrences of three groups by

gonad index {GI) for males in three different
water depths during spawning period from

. < 0.5, WA

January to February.
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D i, 4~ 5 BISIEKE 110~ 120m 3, 9 ~11H
WAL KEE 130~1590m B THY, 4 ~5HLHDBH9~111H
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Fig. 6. Seasonal changes in average water temperatures at depths of 50 m and 150 m.

Shaded arca indicates main spawning penad of T. kitaharai 1n the western

Wakasa Bay.
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Synopsis

Bathymetric Distribution and Movement of Willowy Flounder, Tanakius kitaharat,
in the Western Wakasa Bay

Atsushi Iwao, Atsushi Yamasaki, Naoki YacisHrra and Shigeru OHki

The bathymetric distribution and movement of the willowy flounder, Tanakius kilaharai, n the western
Wakasa Bay were investigated, based on the annual Danish seine, gill net and set net catch from 1998 to 2002, and
fishermen’s log records for Danish seine from 1998 to 2001. The maturity stages were also surveyed for 1,582
individuals caught during the spawning period at various depths from 1999 to 2003 by experimental beam trawl,
gill net and set net.

The main distribution areas of this species were at a depth of about 40 m (recorded by gill net} and 40-60 m
(recorded by set net) from January to February, 110-120 m from April to May and 130-150 m from September to
November (recorded by Danish seine). We thus conclude that this species moves between depths ot about 40 m
and 150 m depending on the season. In both sexes, mature individuals were found mainly at depths ot 40-60 m
during the spawning period from January to February. Therefore, in the western Wakasa Bay, 1t appears that
willowy flounder remain at depths of 130-150 m from September to November, but from January to February,

mature individuals mostly move to shallower waters 4060 m deep to spawn.



