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Abstract

The boat seine fisheries mainly target sardines (Sardine, Anchov
Tokushima prefecture, the |l anded value of the boat seine fisheri
fisheries by fishing boat, but fishery income of each fishing un|
the study aiming at to clarify features and problem of the boat s
management was started at Tokushima Prefectural Fisheries Resea
paper. This paper is divided into three sections, encompassing c
(Chapter2-4), experiments on technical measures (mainly mesh si
6) and examinations on the fisheries management organization f
7).

The fishing method of the boat seine fisheries in Seto Inland Se
ami " and which operated using by powered boats of 5 gross tons a
Sea boat seine fishery). The management types of Seto Inland Se
Chi ripmeaicessiMiggopsyipeessing type, Fresh fish shipping 1 type ar
fundamental criteria of the target sardines size an@hithiempnesenc:é
processing type mainly target s &ndi nbeye #jhuevnesne |lveess t oF ips lmice@ su i ihtes
t &V/ bopsriocessing type target sardines jANVvbeohsy/|l telsemadl aadwsl.t Bi sdiprg
which belong to Fresh fish 1 shipping type mainly target sardine
which belong to Fresh fish shipping 2 type target sardines juven

Licensed operating zone of Seto Inland Sea boat seine fishery in
into four areas as A, B, C and D. Area A, B and C each | ocates
fishing units belong to the Fisheries Cooperative Associations w
Area D |l ocates at center of Kii Channel and all fishing units car
I nl and Sea boat seine fisheries in Tokushima Prefecture in 1999.
Fisheries Cooperative Associ at i oriWanha/jo/avnde a &odho art/emaoB e sAliln g it ytpien ¢
since the first half of 1980's. The external factors that this
de mandfiinrgifmeoom consumers and increase in stocks of sardines. One
processing machinery (Automatic boiler, Automatic dryer by Far -
species into sardines juveniles which can be caught by |l ess nu
Wadajima made it difficult to secure crew.

The break even point of FC€/lk/ishipmeosche sdhiimpg itnygp €l it sy pees tainrdat ed sevel
tons annual catch weight of sardi @k5srjpareecneisisel,ng etsyppeectiisvehiyrtThe
more than Fresh fish shippi n@hAlripmpoe,e deicrag saer & haed ckeex@.e nTshees pfoarnt
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i hi ripmecessing type fishing unit is estimated hundred and thirt
When catch weight exceeds hundred tons, the income of Fresh fi:
i ncon@hiofipmeaicessing type increases in the propor&€honiimencatch
processing type managements is that annual catch weight often fe
and summer -autumn spawning type anchovy stock were |l ow after 1¢
parts of two and m@h/er fpimeohciersgg iung ttsypoef i n order to i mprove the n
target species decline.

The fishing Ruaetarr/' ceathd ®idst's of wings, body net, and codend. Body

mi nnow nettings. I n Wadajima, the mesh Ewmigzea w/fi & heammmdieaaldt o t
juveniles was ékpamgRd/O0fuwieht 2¥@Gns the number of the twines in we
1989 to redeem poor catch. |t iskeupptose df imm e nfoor ntehet icrog emeds,h bse
even small | arvae which have no commercial value.

So the first experimental hauls were carried out by five towings
on the codend of whd/ichheesél scizevi$y26@rve for anchovy | arvae an
extended SELECT model for analyzing body size (total |l ength) di
codend catch. Selectivity parametefs(wbeel gengtbBdof n50ter et ertt owi
mm &Sidsel ect i/ox,)r avage 3= 0- 4.7 mm. Higher catch volume were |ikel
In this fishery, the codend catch weightissesambl yeextbadsld0Omkg,
anchovy | arvae of smaller than 15mm are distributed in this fish
keis too fine, and consequently enlargement of the mesh size sh
management .

The second experimental hauls were carried out with the covernet
net which were attached to the ring of 1.3 min diameter. The co
240, kBd2@f 5.7 min |length were covered with fine mesh cover net.

of 12, were carried out. Selectivity curves of each towing for
extended SELECT model for analyzing body size (total |l ength) di
catch. In case of a small/ j odt2hOweimkeh2G¢clzegyeng,10hB&-12.5 mm an

respectively. However clogging occufjleacwmehsmarbercahahn ¢0| mm
equi val e/ptoft Reoilee h si ze. The boat seine fishing gear has a | arge
and 16m in length. The cylinder-shaped nets were recognized as b
but clogging over the codend meshes is still unknown. To deter
juveniles, the mesh selectivity should be confirmed under real f

The third experimental hauls were carried out to determine appr
mi nnow netting of mesh «%igzes J&,60Q, 264,0,1.2220,, aamdd 12.0802 mm apert ur €
towed simultaneously with small-mesh pocket-nets attached to th
out: one towed on a straight line, and tHhHegobt2edo, w2e40ke220righd-:
mesh sizes were 8.5, 12.9, 18.0, and 21.7 mm on the first towing
respectively. The second towing all owed the juvehéimeshosegeape r
towing, and such a tendency was clear on the codend khd/ small er
of whifgh alhiees were 18-20 mm, because the total length of anchov
mai nly over 15mm. The |l oss in the catch i s &etiwhdtl eed etnd areg d e wi
to @@®robably causes over 10% | o%® minnridvwe rcatttcihng amalukt & el ee faocrcee |
fishermen.

Tokushi ma Prefectural Fisheries Research Institute repeated the
men. All forty- four fi shi n@h/umiipireciers sairnega tBy pvh i ncahd ea diohpet mut u a
enl argement of t he ¢ okdeefnrdo mhe2deh® Sliameal airnyt,o0 2202001, and i mpl ement ed
calculation of size distributions of anchovy | arvae and juvenile
enl argement could make 88, 75 and 202 tons of anchovy escape in
units, respectively. According to results of inquiries regardin
Wadaji ma Fisheries Cooperative Association, the fishermen recol
in the si ¢k/ angdoetnhiempr oved the quality. Observations made by di"
|l arvae which escaped frkoaime file s iopepacedieafl slwvam2aWay, the enl ar.
be expected the conservation of small anchovy |l arvae and juveni |

The fisheries management organi zation consists of fishing unit:s
fishing and the enl argement of the mesh size as cooperative mese¢
stituent members in the fisheries management organization make:



is a concern that the cooperative fisheries management at area B

deprives diversity of management types and makes it difficult to
fishing units which operate at area C shift their management tyy

2 type, consequently they achieve to stabilize their management :
fisheries will need to diversify management type of fishing unit
that they can shift easily to utilize other stocks when the stock

Key woFricdsshieri es management ; Boat seine fisheries ;

SELECT model
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4.2 1987 1999
- =

@ (b) (a) | (b® (d) (c)f(d) Jay-(eh (b

1987 149.5 51.1 52.1 -1.0 30.9 27.2 3.7 20.2 24.9 -4.7
1988 126.1 59.1 50.8 8.2 42.4 26.7 15.6 16.7 24.1 -1.4
1989 191.5 64.0 54.4 9.6 334 28.0 5.4 30.5 26.4 4.2
1990 104.5 67.0 49.7 17.3 38.5 26.3 12.2 28.5 23.3 5.2
1991 194.1 84.2 54.5 29.7 415 28.0 13.4 42.7 26.5 16.3
1992 127.8 49.3 50.9 -1.6 21.7 26.8 0.9 21.7 24.2 -2.5
1993 115.3 58.0 50.2 7.8 35.8 26.5 9.2 22.3 23.7 -1.5
1994 89.9 49.1 48.9 0.3 26.8 26.0 0.7 224 22.8 -0.4
1995 96.9 42.1 49.2 -7.1 28.6 26.2 2.4 13.6 23.1 -9.5
1996 103.7 43.6 49.6 -6.0 26.1 26.3 -0.2 175 23.3 -5.8
1997 104.5 54.0 49.7 4.3 325 26.3 6.2 215 23.3 -1.8
1998 63.0 24.8 47.4 -22.6 19.8 25.5 -5.7 5.1 21.9 -16.8
1999 153.2 58.4 52.3 6.1 2715 27.3 0.2 30.9 25.0 5.8
124.6 54.2 50.7 35 31.6 26.7 4.9 22.6 24.0 -1.5

ikl 1997 1998
38 25
107
1997 635
1,664
1,029
4.2.2
1987 1999
25
4.1 5,297
4,271
1,027
2,607 2,055 1997
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1998 1994
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4. 4
2004
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OECD 1997

Table 5.1

Tabl eCattgories of

management

met hods

2001

1989

1999 2000

by Seto Inland Sea boat

Public law-Based Fishery Management

Community-Based Fishery Management

Regulation

Contents

Contents

Community name

Input controls Fisheries license

Maximun number of licensed
vessels

Mutual compensation
for license return

Fishery management organization
throughout the prefecture.

Power of vessel

Maximun engine power
(143kw (50 horse power))

Operation period

Year-round operation and
operation time is limited, from
sun rise to sun set

Holiday

Fishery management organization
throughout the prefecture.

Suspension of fishing

Fishery management organization in 'B'
operation area ™.

Technical measures | Fishing gear

Mesh size regulation

Fishery management organization in 'B'
operation area™.

Output controls are not undertaken.

1 Fishery management organization in 'B' operation area consists of fishing units belong 4 fisheries cooperative associations (Tokushima,

Komatsushima, Wadajima, Imazu).
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1999 1999 53 68 |/
72 95 9 176 3.1 37 153 / 2000 24 34 |/
7 1 13 52 |/ 2000 1999
1
1999 2000
4 6 5
x 10 Fig. 5.1 Fig. 5.2
1999 15 20
12 2000 3 4 50
1 5 30 25
1 1
1985
2000 1999
4,5
6
13 Fig. 5.3
1970 1 Fig. 5.4 2
Fig
5.5, Fig 5.6, Fig. 5.7
Table 5.2 4 134 57 59
1999 4
Tabl eM®»n2hly changes in eggs and | arvae number of the
Japanese Anchovy in Kii Channel and outer waters adjacent to
Kii Channel (1999, (Zlnongm%e)rﬂhaul) 4 5
Eggs adjacg::ttec: vaﬁteCrEanneI Kii Channel 60
1999 [ 2000 | Mean* | 1999 | 2000 | Mean*
Mar. | s52| 00| 49| oo] o1 02 0r o 1999
Apr. 53.4| 243 5.4 0.4 0.0 0.7 40 | —-8— 2000
May 68.3 344 6.5 69.6 7.0 6.1 %
June 20.8 2.0 6.3 8.9 0.6 8.7 E 30°r
('In numbers / haul ) 20 O\O\Of-/o
larvae adjac;l:ttec: VKvﬁt‘(airsannel Kii Channel 10°r
1999 [ 2000 | Mean* | 1999 | 2000 | Mean* 0 L L
Mar. 406 181 4.1 16 8.8 0.7 Mar. Apr. May Tune
Apr. 153.0 13.6 7.4 3.2 44 0.5
May 37.7 52.0 3.8 24.1 11 1.3
June 20.0 38 o5 45 6.0 51 Fig. Ghalnge of distance to the Kur os

*Mean from 1981 to 2000.
Source: LNP Survey of Tokushima Pref. Fisheries Experimental

Station
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Fig. $ea2 surface temperature (SST) patterns and stream |l ine of Kurc
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Tabl e ®he experimental hauls and catch data of anchovy | ¢

Towing Pocket net™ Codend

Flilacl)“ Date Start  Duration Bag Anterior codend  Posterior codend Sample Total catch
time (h) number weight(g) number weight(g) number weight(g) number weight(g) weight(kg)

#1 08-Jul-99 11:30 1:05 73 140 159 0.34 4,032 7.92 153 3.95 55.0

#2 08-Jul-99 13:28 1:00 82 143 118 0.27 1,896 4.15 133 2.65 27.5

#3 24-Jun-00 10:41 0:31 120 2.63 109 0.20 139 0.90 122 4.58 5.0

#4  22-Jul-00 5:45 0:55 82 0.16 68 0.10 823 4.14 119 4.44 90.0

#5 22-Jul-00 7:23 0:55 185 051 1012 171 1,050 1.94 107 1.84 15.0

" the sum of four-pocket catch at each position

40
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< .
20 20 |
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0

QO0:Minimum value

Bag  Anterior Posterior Codend
pocket codend codend
pocket  pocket
Fig. To.t2al | engEhgokudnchawwyas/amd juveniles caught in the pocket-n

and sampled from the codend catch.

3 Bag
140 2 260
Table 6.1
2000 6 214 ##35 Anterior codend 0.10 O
30 1
5 90kg # 3
Posterior Fig. 6.2
codend 139 4, 032 15 25 mm
#3 #5 Anterior 140
codend Posterior codend Bag 5 20mm

260
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Anterior codend Posterior codend
#3 #4 Posterior codend 10 260
15mm Anterior codend Anterior codend Posterior
#1
# 2 #5 10mm (2) Haul -variation model
variation modelg/) Fig. 6.3
Tabl eE6t 2mates of | ogistic curve #1 #2 #5 #3 #4
and selectivity parametersgw)th Al C 4,
Haul  Logistic parameters  Selectivity parameters AlC #4 A1) 10mm 0
No. a B I so(mm)™ SR (mm)™ 25 mm 1 Haul -variation m
Haul-variation model haul -variation model
#1 -7.41 0.71 10.43 3.09 598.16 ) .
4 6.37 0.66 9.65 333 51418 #5 Haul -variation model #3
#3 -6.53 0.53 12.31 4.14 202.49 #3
#4 -4.06 0.47 8.72 472 32459 Haul -variation model l og
#5 -7.39 0.69 10.76 3.20 369.32 Al C No haul -variation
Total 2,008.74
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" Total length(mm) of 50% selection. Iy, 8.7 12.3mm /)
2 . o
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Table 6.3 260, 240, 220 Fig. 6.10
.41, 1.55, 1.80mm 0.60, 0.56, 0.59mm 2
0. 49, 0.54, 0.59% 20 21 mm
0. 05%
5 10mm
Table 6. 4 1 1.3m
208 3,871
220 15mm
260, 240 #1(220)
#4(220) 200 1992
St . 13 2,648 3,871
2 3
0.10 O0.26
St .12 1 #4(260)
3
#1(260), #1(220), #4(220) 2
0.12 0.22
Tabl eDés8ription of minnow net for (2)
the experimental hauls c
Minnow net  Mesh size  Diameter of twine Porosity ™ n
(kei) (mm) (mm) (%) .
260 1.41 0.60 0.49 ! , ,
240 155 0.56 0.54 (6) Fig. 6.11 l ogi stic
220 1.80 0.5 059 o >0 Z"R o |/ S
*] . 2 +)2 75 25 a e :
2?r§:é2¥1§iz?(tﬁzwrgth of the mesh aperture in mm) Fig. 6.12 260 240
f, Diameter of twine in mm
Tabl eT@6ed4experi mental hauls and catch data of anchovy | a
Station _Start Haul no. Cone r.uet Cover .net Total
number  D2te  timeof (meshsize of Sample Sampling Catch Sample Sampling Catch  catch
towing minnow net) number fraction number number fraction number number
St9 07 May99 13:40 #1(260) 233 0.99 235 385 0.98 391 626
13:58 #1(240) 127 0.98 129 166 0.22 754 883
14:18 #1(220) 11 0.92 12 247 1.00 247 259
St.12 07 May 99 16:50 #2(260) 410 1.00 412 193 0.13 1,489 1,901
17:11 #2(240) 94 0.97 97 272 0.23 1,189 1,286
17:28 #2(220) 41 1.00 41 182 0.29 634 675
St.13 16Jun99 13:31 #3(260) 264 0.25 1,076 247 0.12 2,014 3,090
13:57 #3(240) 214 0.10 2,061 213 0.12 1,810 3,871
14:16 #3(220) 216 0.26 846 266 0.15 1,802 2,648
St.12 17 Aug99 12:12 #4(260) 249 0.35 712 317 0.26 1,214 1,926
12:30 #4(240) 200 1.00 201 179 0.13 1,417 1,618
12:58 #4(220) 30 0.94 32 175 0.99 176 208
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1000
w0 - #1(260) #1(240) #1(220)
600
400
200
0 = NS V_HDDA:E i S
1000
s L #2(260) #2(240) #2(220)
600
400
ézuz ‘I_DI: ﬁrﬂﬂﬂm T
EIUUU
3w | #3(260) #3(240) #3(220)
5600
400
200
0
1000
o - #4(260) #4(240) #4(220)
600
400
0 P e B s ==
Total length S
[0 Conenet [JCover net
Fig. 6ol | ength compositions in anchovy |l arvae and juveniles
220 #3 Al C )i
12mm a
Fig. 6.11 a B
lq, Al C
260 240 220 8.46 10.54 8.34 12.bdgistic a p
9.29 14.33 mm /s /s, SR
/s, 260 240 220 2.08 = o B
4.20 5.04mm SR2=1n(B) I
|l ogi stic
260 lgs
12. 3mm 5 a p
. 10mm
/50 (12y50
SR 2.28 5.04 2.40 2.76 3.15 4.33 mm
#1(260) SR
3 a p
l ogistic
a, ﬁl’ ﬂz /50 SR ﬂ
0 Al C a
16 B Al C 1350
Al C Table 6.6 a
B
Al C 777.01
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' 1 S
260kei YKL o 09 - i
el - 0s | 260kei A
#1 CL(Cll) 07
#1 curve 0.6 N
#2 C1(Cl+al) 05 F -l
#2 curve 04 L - -2
#3 CL(Clral) Lol
- #3 curve 03 ----73
#4 CI(Clul) 0.2 r "
#1 cwrve 01 r .
| 0 L= — L
20 25 0 5 10 15 20 2
—~ A il de——————————— 1
c
+ 0.9
o
= 2 08
5] = -
5 21 CI(Coal) 2 07
.. - #1 cwrve g 06
8 £ CI{Clal) S 05 r
g e g oat
S ;3 CL{Clnl) § 03 L
b - 73 cwrve [
2 #1 CI(Clnl) 02 r
o #4 curve 01
o ’ 0
20 25 0 3 10 15 20 2
1 1
09 r . 0.9
og | 220kei . 08
0.7 1 . 21 CICll) 0.7 r
0.6 ,:'f —--—- #] cwrve 06
0.5 ! A #2 CL{(Cl+nl) 035 r
0.4 it 04
03 ® 5 CI(CH 03 I
4 e e E3 cwmve
0.2 O #4 CY(Cll) 02 r
0.1 —— 2 crve 01
0 % & 0
0 3 10 15 20 25 0 5 10 15 20 2
Total length (mm}) Total length (mm)

Fig. Bitld of estimated curvyes to Eihg.pBeph@eenohawdl vas,j ations

(¢tn) ¢, Number of cone-net sampl ememsht sé zteot al | ength cl ass
wi th mi/dmpoiNutmber of cover-net sample in the total
l ength class/with midpoint

Al C
“ “ 260
1
(12) /,, /s,
B
(12) (13), SR
/50
12 |l ogi stic
Al C 512.509 r= -0.R08,001
Table 6.6 Alc 6.13)
260 240 220
#3 /g,
8.46 8.34 9.29mm l,, #3

N

in sel

(Fig.

9.01 10.54 10.47 12.54 11.03 1
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Tabl eE6t 6mated | ogistic parameters a, B with jnarcabdk,néfmbeall la

l 1

Parameters of the model Total of
Number of ;
parameter %1 %2 . %3 b . P . Ps maximum AlC
Meshsize  log of catch const. Meshsize  log of catch const. log-likelihood

6 -0.655 -0.007 -6.193 0.004 0.207 0.184 -384.50 781.01

- 0.070 -7.391 -0.072 0.198 0.324 -384.58 779.16

-0.644 - -6.226 0.002 0.206 0.188 -384.50 779.01

-0.625 -0.003 -6.248 - 0.207 0.190 -384.50 779.01

1.985 1777 -14.783 -0.322 - 1.206 -392.20 794.40

4 - - -7.214 -0.072 0.206 0.303 -384.60 777.19

- -0.065 -7.052 - 0.218 0.162 -387.29 782.59

- 1.790 -11.772 -0.096 - 0.859 -393.12 794.24

-0.625 - -6.256 - 0.206 0.191 -384.50 777.01*

3.229 - -11.742 -0.679 - 1.707 -672.22 1352.43

-0.751 1.800 -10.649 - - 0.712 -393.99 795.99

3 - - -7.216 - 0.211 0.180 -387.31 780.61

- - -6.732 -0.319 - 1.146 -674.98 1355.97

- 1.843 -11.899 - - 0.711 -398.15 802.31

-2.677 - -2.589 - - 0.653 -681.62 1369.23

2 - - -6.607 - - 0.641 -745.08 1494.15

Ylog of catch = log;, of total catch number in cone net.
“Model with the smallest AIC value.

16 41 0 6 "

4 F [ L

14 #2 51 A

12 b #-I.
ol #a @ , OE @ 4t o2
g A MHES 3 g #l e #3
g g1 #1 #4 A O ER 41 .
s #3 x ob o A A H3 43
=™ 06 | A260kei = 5 b A 260)ei #H2 ouq #2 P

4 O 240ker 0O 240kei #4

220kei 1 F ® 220kei
2 -
0 0
1 10 100 1000 10000 1 10 100 1000 10000
Catch number in the conenet Catch number in the conenet

Fig. ®Rel3tionship between the Eibge-®Reldctabaol hapd bteheveen the con

|l ength of 50% retention. selection range.
#3
Smiéeh.al{l1968) initial filtration efficiency
3.0 Snmaft ha/l1968
22m
1.3m 16m
1
"sel f-cleaning” 3
260 24. 13
1.3 5. 7m
260 240 220 Filtering area ratio
4.33 4.77 5.21 10. 46 2003
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"sel f-cleaning”
SELECT
SR
Fig. 6.14 r=
-0. 720(05)
220 SR 10 100
#1 #2 #4 3.43 4.33mm
1,000 #3 3.15mm
240 260 #1(260) 55A4mm Bag net
2 3mm #1(260) 260 Pocket net
240 Fig. 6.1
22.0m 260 240
SR 220 , , 4 4, 200
260 200 4
SR 3.09 3.133 260, 240, 220, 200
mm SR 100
4. 14mm 3 5
Smi tent . a1968 0. 1mm
#1(260) 1.36, 1.56, 1.72, 1.82
(Table 6.7) 0.59,
15mm 0. 54, 0. 54 mm
Posterior codend 4
0.225m Bag net
Body 140m Wi ng
Line 2 1 14.18 14.
12mm 2
240 220 lsy 150 180m 4 20m
240, 200, 260,
10.5 12.5 11.0 14.3mm | ; | . .
T 134936 134°3TE 134938 /134390E|  134ISE
'/l';émln-lchimonji—'l'eibou J}
240 220 /s,
260 10mm
240 220 34°01'N
34°00'N —
Komatsusima City .
Tokushima Pref. RN
e R e
200 el #1(200, 1.52011)  e—p  #2(200, 1.82mm)
--------- P> #1240, 1.56mm)  ==ececcco P #2040, 1.56mm)
6. 1. 3 Fig. ®MapS5showing the survey area
260. 240, 220. 200 experiment course. Gray arrows indi
4 di stance was 3km) and bl ack arrows
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120
Fig. 6.15

10 20m
1975 2001 6 6 2
1
3km l ogistic
2 SELECT
5km
Anterior codend Posterior coc
80 4 8
Cl -60G 5m
10%
4
8
10%
4

Tabl eD6s@ription of minnow net for the experimental hauls

L 4
Mesh size Diameter of twine Porosity™
e aperture width (mm) (%)
o Il nner net

260 1.36 0.59 0.49 11.4m

240 1.56 0.58 0.53 ’ .

220 1.72 0.54 0.58

200 1.82 0.54 0.59

“! Smith et al. (1968).

" Porosity B=a*/(a+f)*. 2 200
a, Aperture width in mm
f, Diameter of twine in mm
2 200

Dactyl ometra paci fica

Tabl eT6e8experi mental haul sEagdavdt chjadmaa/ @afadang wtvewny | es

Towing Haul no. (mesh size "kei " Pocket net Codend
Date Start Duration Speed and aperture width™ in Catch number Total catch Sample

(time)  (h) (knot) mm) Top Starborad Bottom  Port Total  weight(kg) number weight(g)

06 Jun 2001 7:45  1:00 1.8 #1(260, 1.36mm) 19 1 1 8 29 78.2 120 6.15
#1(240, 1.56mm) 21 2 18 0 41 96.7 120 6.46

#1(220, 1.72mm) 603 13 7 0 623 66.4 122 6.71

#1(200, 1.82mm) 6,411 56 9 37 6,513 83.5 128 5.94

06 Jun 2001 9:00  1:30 1.8 #2(260, 1.36mm) 52 33 5 1 91 135.8 122 6.25
#2(240, 1.56mm) 182 2 5 21 210 152.0 120 6.60

#2(220, 1.72mm) 1,360 28 20 16 1,424 105.2 122 6.71

#2(200, 1.82mm) 15 8 401 52 476 227 120 7.13

“! Smith et al. (1968).
*2 The sum of catch in the four pockets attached around the posterior codend.

" Weight of anchovy catch in the codend was measured, excluding a large amount of jelly fish Dactylometra pacifica .
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0 #1(260, 1.361mmn) N =120 #2(260, 1.36mm) N =122
-0 mean=12381 | [ mean = 23.59
5| S.D. =372 i S.D. =320
K =032 k=015
10 | B
o L= mrn—lrn—lﬂﬂ H H HHHI_I - .—.FIHHHI—IHH Hﬂn
N=120 #2(240, 1.561mm) N =120
20
mean=24.78 mean=24.47
15 S.D. =293 ~ SD. =263
K =-021 k=017
10 | T
:6; 0 N HHHH.H P 1 I .H.H.l_hl_h L | HHH H Hﬁﬁ
§ 25
= . . =
2 #1(220, 1.72mm) N=122 #2(220, 1.72mim) N=122
[ 20 f — - R
mean=2393 mean=25.15
5t SD =202 | S.D.=2.09
Kk =-0.61 K=1.10
10 | H F
» #1(200, 1.82mm) N =128 #2(200, 1.82mm) N =120
- mean=25.00 I mean = 2393
5L SD =244 | SD =270
K =090 K=-039
10 | o
O.mﬂﬂﬂ || P Hﬂﬂ
S 9 9% % 2589 8898 %y 289t yee o9y
— — — — — (] [} [} (] (] o [ag} on — — — — — L] L] (o] (] 1 o [as] [ag]
Total length(nmm) Total length(1m)

Fig. 8016l |l ength distEnbruaibins| pédpartbadyj uveni |l es s afplSadnpflreom
number, S. D.: Stkarkduartdo Diesyr.i ati on,

2 200 476
Table 6.8 2 200
2 200
1 66.4 96.7kg 2
200 105.2 135.8kg 2
200 2.2kg 16 30mm 260
260 200 15mm Fig. 6.16 1
2 200
1
29 6,513 2 200 91 1,424
28 mm
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X #1(260. 1.36mm)  pneap of total length N =20 #2(260, 1.36mm)  yean of total length N=91 )
0 14.7 in top pocket mean=1246 | | 11.7 in top pocket mean=11.11 0
5 L v 8 linthe others  SD =469 | | vs104inthe others  SD.=333 | .
‘ ' K =-128 K=-084 |
10 - - 10
0 o 1 Hﬂﬂ s U
N 25
#1(240, 1.56mm) N =4] #2(240, 1.56mmm) [ N =210
20 L . = - 20
20T mean of total length mean=13.72 mean of tofal length mean=15.55
15 | 16.2 mtop pocket SD. =433 | 15.7mtop pocket SD. =246 15
vs 112 in the others K =-0.29 vs 14.5 mthe others K =404
10 _-— F 10
- L el BRBUTA N on S e 0
T .. <
%23 25
LE #1(220, 1.72mm) N =623 #2(220, 1.72mm) N =1424
50 L N — _ L N p— y bl
mean of total length = mean=18.52 mean of total length m mean=18.46 0
5L 18.6 in top pocket S.D. =2.08 | 18.6 m top pocket SD. =247 15
vs 164 inthe ofhers K =165 va 159 inthe others k=22
10 F 10
0 I L ‘H.H.H‘ A Nl ‘H‘l—l.rlw—h L M -—v—hﬂ.ﬂ‘ﬂ‘ M Hﬂﬁ 0
25 25
mean of total length
# 7 — 6303 HI 0O . = AT — ATE
ol 1(200:1‘8211]111) N 6?:3 | _7(_00. 19.6 in bottom pocket N =476 "
mean of total length mean=2173 1.821mm) i ) B mean=19.38
e B B vs 182 mthe others E] ’
s L 21.8 i top pocket SD. =228 | SD. =234 15
k vs~ " 16.41n the ofhers K =162 poit pocket & k=085 ‘
0 L |:| starboard pocket B 10
a =
. bottom pocket ul
T H H I [] top pocket = :
0 L e l-lul-lw P 1 Y 1 F o PR L 0
D N S N L L L - T T T
S 4 2T 2 zZ 8 84 F 8 8 s 4 3 2 =2 8 4 3 8 817
Total lengtl(mm) Total length(m)

Fig. Bofltd@l |l ength di stAngruatui/onsd porfp emicahadv y uveni |l es caught in the p
to the four codend panels (top, ANtauoboafr d &ti dke,i p arhte sfioduer, pdoncdk étod t
kurtosis.

t-test for statistical difference between the two means of total |l eng
significant difference at the significance I evel of 0.05, vs**: sign
di fference at the significance |l evel of 0.001.

2 200
27 mm
260 F ,PO0.O05
F , R0.05
Fig. 6.17 2 260 Student "' s
260 t , 0. 05 2 240 fWel ch's
, 0. 05
1 260 Student ' s
200 27 mm t , P&. 05 Wetch'R0.05
1
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«
|l o
/50
6.9
1
29
1
128
26 mm
¢

Tabl eESt O9mat es of

/) Fig.
gistic

/75 /25
260

Fig.
200

9
6.18
50%

SR Tabl e

Fig. 6.
18
6,513
A7)

/50

1
200 /g,
1 mm
19

Tabl

Haul no. (mesh size, "kei" Logistic parameters  Selectivity parameters
and aperture width) a B |50(mm)*1 SR(mm)2
#1(260 1.36mm) -5.83 0.69 8.47 3.19
#1(240, 1.56mm) -12.77 0.99 12.91 222
#1(220, 1.72mm) -20.60 1.14 18.00 1.92
#1(200, 1.82mm) -19.49 0.90 21.72 2.45
#2(260, 1.36mm) -14.88 1.27 11.76 1.74 1985
#2(240, 1.56mm) -21.28 1.37 15.52 1.60
#2(220, 1.72mm) -28.54 1.45 19.62 151
#2(200, 1.82mm) -20.71 0.98 21.21 2.25
"I Total length(mm) of 50% retention.
"2 Selection range (=1 751 ).
10 '/ .~ /
09 /
1
i I .
0.8 ’- #Haul no. (mesh size
207 p "kei" and aperture width)
= ' #1(260, 1.36mm)
=06 | I
S : . — - = #2(260, 1.36mm)
205 | P #1(240. 1.56mm)
(: ]
S o4 | o - - - #2240, 1.56mm)
g . ! : #1(220, 1.72mm)
5 03 : . ,
=7 I : — — #2(220, 1.72mm)
02 r ! i #1(200, 1.82mm)
0.1 r /' ;" —#2(200, 1.82mm)
0 O el L "’\ I A A A M |
w0 00 n 0 n n n n N
S n YW o N »n W — <+ I~ S ¢ O O
— — — [@\] (@] o N N N N

Fig.
and

Total length (mm)

e

6 .

200

1995

BstlOmat ed sel ect i Eintgy aw/rived § fyoare sacnedh g wyw eni | es.

the second haul

respectivel y.
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2 200
60 150kg

2003
220 200, 220, 240
10 /s,
/50
2
200 2
2003 /s, 2 /s,
2 200 200
2 /s,
2 200
2 1.8
0.20 0.29
2 2
1.5 1
1 2
/50
15mm
1958, 1988
260, 240
260 5 15mm
4
/5, 8.7 10. 8 mm 2 2
/s, 8 200, 220
15mm
/sy SR
4 2
2 200
50kg 1
1.3m
5. 7m
260 240
220 /s, 8.5 10.5mm 10.5
12.5mm 11.0 14. 3mm
260 240 220
/50
12mm
1988
2.5 1.8
220
240
/ 260 10 mm 15mm
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].OOOOO T T T T T T T
o #1 o

10.000 | O
S e #2
S 6.2.1
£ 1000 e
o4
5 0.100 | o 2001 1
S o 220
=oo0010 ® 41 31 220

0.001 ' ' ' ' ' ' !

12 13 14 15 16 17 18 19 20 2

Mesh size (mm)

Fig. Bel2®dti onship between mesh sizez*zoand esti mated

escapee weight ratio, where escalpee Weighil8r8atio (%) = escapee
weight / (escapee weight + codend catcﬁ'lweight)X100. *Ap5-
erture widthed nammo6@ypmi t h

1 2004
2
260
15mm
lso 15mm 2000 2003 4 2001 260
le, 240, 220, 200 4 220
12.9 15.5, 18.0 19.6, 21.2
21. 7mm 1
240 . 15mm
240 23mm 220
100 %
Fig. 6.20
240 0.02% 0.06% 220 0.7% 119 oL % 1mm
200 10.1% 17.0% Fig. 6.21
220
220
260
2000 2001 4
220
herrChgpea harengus 2001 6 2002, 2003 260
44
Suuroreéenal996, gg 75 202
Suuronen 2005 220
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Tabl e Re.sludts of making inquiries abokéefentiasigiemgnuniof sthel maghWs

Fishery Cooperative Association. rate (%)
very bad bad normal good very good
Catch in weight of Shirasu 10.0 25.0 50.0 15.0 0.0
Yield of Chirimen in Shirasu 0.0 10.0 15.0 70.0 5.0
Quality of Chirimen 0.0 5.0 10.0 30.0 55.0
Evalution of broker in landing place 0.0 0.0 5.9 64.7 29.4
100
90

——1-12 month 2000 year

80 —8— 1-4 month 2001 year
70 |

9 ——5-12month 2001 vear
60

—— 1-1Z2month 2002 wear

——1-12month 2003 year

Accumulation fishing weight ratio (%)

Total length (mm)

Fig. €ompari son of accumul ation of fishing weight ratios by
which are smaller than 23mm. Solid points ake/ Oprahplbéehose er
are catch after enl argemeent of the mesh size to 220

4
2001 11 6.2.2
41
20 Table 6.10
50%
10%
85 %
2002 2005 2
94 %
1.5
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SONY DCR-TRV900
(SONY MPK-DVF2)

1
2
Table 6.11 1
1.0
1. 3Knot 1
Tabl e Bhellexperi mental hauls dat a 2 1. 5
Haul First Second 2 5Knot 1
Date 2002.7.23 2005.8.20 2
L Komatsushima Tachibana
Fishing site
harbor bay-entrance
Depth 10-18m 21-27m
L hof 1973
ength o 10m 100-175m
sweep line
Towing depth Surface Mid and bottom 25m 2m
gdep 0-13m 8-27m
o 1 10m 2 100m
Towing time 06:50-9:30 06:30-8:15
175m 1
Towing speed 1.0-1.2knot 1.5-2.5knot !
276kg 2 8
Catch yvelght of 276kg 69kg 69kg 54m
Shirasu
Video Ci:’;]eerva“o” 09:00-9:23 07:20-8:00 22 16m
1.3m
Water depth
at video observation 6-8m 10-20m 28.04m
Bag net Codend

- *1
+— 53.81lm ™™
~ Body

L 54.4

3m
) S AT
Large mesh wing 22m"’

Brdle

Fig. 6k@2ch of experimental haul of SRatochhifamd chda tbiormg asred meev y ilsare

Shirasu
*1 Length of top panel of Bag net ( including codend)

*2 Length of bottom panel of Bag net ( including codend)

*3 Length of codend
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25. 77m
26.39m 0.62m Wil emanal/996 2

High escape
Contrast between black and white indcates
number of anchoy escape from the mesh.

Low escape

Fig. 6cB8matic diagram of codend configuration and net part

Fig. Bn2Avoy | arvae escaping at the top panel of the codend (Left)
|l arvae are enmeshed. Circles and crosses indicate actively swi mmi:
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Smi tet. a¥968

Fig. 6. 24 2001 maxi mum girth
220
/s, 18.00 19SR2ihm51 1.92mm
15mm
Fig 6. 24
1958
15 19 mm
10 13
Fig
6.25
Cl ar k
1957 10
13m
1
Di agonal rul e
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