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and 

H. Im ..... a 
Nippon Suilan Co., Ltd., Tokyo, Japan 

In the ICNlF ~bar •• 5 aDd b. Japan ••• trawl tle.t first fiabed 

common Ameri~&D squid in January, 1968. The rirat year of operation ~n8 on 

experimental baai. and yielded about 170 tona ot squid. The fishery developed 

rather rapidly and almost all of the wintering area of this species were covered 

1Iy Ja.pane •• fleet. in the 1908-09 8eaaon when the total ot J"I,l"fJ tona were landed. 

Fishing sea.80n extend. from November to May. Since the 19b9-70 8eaaon, fiahing 

operation haa been well .table wit.1I annual catch bet.ween 10,000 and 15.000 tons • 

Fairly detailed cat.ch atat.iatics of .quid from the leNAF water. are given in 

the lCNAF Stat.iat.ical Oullet.in for 1971. In 1971, about 22,000 t.on. were 

caught. in the Bubarea 5 and b combined. 48 percent by Japan, 28 percent by USSR, 

19 percent by Spain and 5 percent. by USA. In commercial sen8e, however, two 

specieB of squid are observed in t.hi. area, common American squid, Loligo penleli. 

and shortfinned squid, Illt!x illecebresus. The catch figures in the Bulletin 

have not yet been broken down into two species. Almost all of the squid taken 

by the Japaneae trawlers are common American squid. 

In the present report, stock assessment of co~on American squid in thia area 

are made on the baais of daily catch recorda by Japanese trawlers throughout 

four seasona from 19b8-b9 to 1971-72. Almost all of the catch recorda are used 

for this anlysi •• 

Materials and Method 

Daily catch record by ve.sel include the location where fished, fishing effort 

in term of the number of haul. operated nod the catch in weight by size categories. 

The •• dally r.corda are l~ .p .., 10'XIO' aquar. and by t.en d.y.. The catches 

were carefully .ort.d lnto .ach .ize category aboard vea.el, ao that. aize 

clas.ification doe. Dot cbaace betweea dilt.rent •••• 00 •• location. and v •••• l •• 

The catch in weight, therefore, can easily be converted to that in number of equid 

on the ba.i. at the .,,.od.d table wbich .bow. number of iollvidual. per ca •• for 

each ca telor7. 
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Stock Size in number aod other p.rameter~ar ••• tiaated by two different .. tbod, 

indirectly by the Dc Lury's method and directly by ~·estimate(den8ity-area 
method). CLing to the De Lury'., the following equation can be applied to the 

relationship between the number of squid caught by haul and the accumulated catch 

up to that time : 
C;t = ilL ( No - KI: ) 

wbere 

( 1 ) 

Number 01 squid cought by haul during the time period t 

Catcbability coefficient 

No Stock size in number at the beginning of the aeason 

K1 Accumulated catch up to the period t 

Seasonal change in the catch and the catch per haul, both in number 01 

squid 

The catch of squid and the catch per haul by ten days, both in number, in the 

Subarea 5 and 6 combined are desed bed in Figure 1. The filt\lre indicates the 

pattern of riahing aea80n, that is, the time of beginning, closing and the height 

of operatioDa, varies considerably year by year. It is a180 shown that when the 

catch by ten days is larger, the catch-per-haul value during that period is alao 

high and vice versa. 

( 2) Estimation by the De Lury'a 

The catch per )Hlul by ten days nre plotted against the nccumulat.ed co.tcb 1n 

Figure 2. Since the catch per haul increases during the first hal f of the flailing 

sea80n, the data up to the period when half of the total annual catch va. reached 

and those in the end of the aea80n when the catch per haul drops sharply, are 

omitted from calculation for the regression between two series of gigures. The 

results thus obtained are given below: 

19(,8-09 
19(,9-70 
1970-71 
1971-72 

senson 

" .. 
• 

Ct '" I. ob' 10-3 (3 S.9· IOb_ K! ) 
C~ = 0.43. 10-l ('1+ • .,.' lob-I~t ) 
C! =. 0.31 • 10-1 ( ",y. ". 10· _ /I. t ) 

ct = 0,34'10-' (101.4' IO"-!<.t) 

The initial stock sizea «iven in the above equations are those at tile 

period from which regression equations are applied. TheBe estimated 6tock sizea 

nppear to be more or les8 underestimat.ed. because that for the 1971-72 seUl:ion, for 

instance, is less thun the actual catch. nle catchability coefficients eetimated, 

on the other hnnd, are quite identical for three years, the 1909-70 season and on, 

but they are prohably overestimatcd beCAuse of considerable emigration from the 

fishing grounds which 

( 3 ) Estilll8.tion by 

can not be separated 

i;;~fJl method 

from the reduction by fishing. 

Relative stock size on the fishonR grounds can be obtained frOID the catch-per_ 

haul value DIU I tiplied lJy area ot tbe grounds. The values thus calculated by ten 

days for each season are indicated in Figure). Intra-seasonal change in relative 

abundance suggcats that the aLundance increases through immigration during the 

first half of the season and decreases not only through fisbing but also through 

emigration during the latter half. It i. aaauaed, therefore, that immigration 

may be completed at the time when the •• timated relative abundance become. largeat. 
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As is IIhown 1n the figure, the time of full immi,p:ration vnries year by year, say, 

in the middle of Februnry for the 196A-t>9 season, in t.hc la::;t ten days of 

January for the 19"'1)-70, in the early ten duya of February ror the 1970-71 nnd 

in the last ten days or Dec(':nber for the 1971-72. Ilascd on the hi~hest value 

of rela.tive abundance, nb::>olute number of squid on the fishing :;,;ro~nds nre 

estimatetl as are p;:iven in the Table!. In order to obt.ain the initial st.oel, 

size, the accumulated catch to that pericHI arc added to the stoel, size on the 

grounds. 

TaLle 1. Estimnted abundance in number of squid in the .subnren '5 and " 
SC'n~iUn 1 C)l.lti ... (i) 1')£:aC) ... 71.J 1970-71 Iq71-72 

An'a of ri:;hing grouncls 5. llJ'3 ",b8A 7, c)7 J, 5,917 
( !\m:t ) 

Catch per Iinul in number 31.41 29.07 21.~8 12,75 
( 10' ) 

lioun; }IC!r haul I • "1 1. 72 1.01, 1. 8!! 

Sp"cd of net 
( Kt ) 3.75 3.75 1.75 ).75 

hid th of the wing 
( m ) 25 25 oc -, 25 

Area cov{'red by one haul 
( I\.lll~) 0.280 0.299 O.:2~5 0.317 

llen.,l ty 3 
( l!i/Km ~ ) 119.3 97.2 74.7 103 • ., 

Stocl~ !31ze on t.he ground. 
( 10 " ) 013.8 6119. 11 59').7 "11.2 

Ini tial titock size 
( 10 " ) b28.b 693.1 b41.7 b34.b 

The rCiml ts oLt.lined show t.hat ,llwll!;t ~al>lC number of squid iIllQigrat.,·J into 

'the fishin;!, groundti every yenr. In the estimations mcntiilned .. lJovc, huwever, 

effective area covered by net 11'> calculat.ed from t.he , .. it!Lh at t.he mouth of 

"'inn:. It IS lil'l'ly that the density of 511uid thus calculated seem t.o be more 

or Il's;; oVl'rl'::it.imate(l. Al thou~h t.hC' trOll·:1 net u!3cd by the..' Japanese vc::.St.'ls 

(:ovcrs "aLers up to about 7 nu~t.er.ti from the oot.tom, echo reflection rCYl'als 

that. :,ochool of squHI dist.rihut.C:i up to 10 meters from the Lot.tom. Tuldng 

these evidences int.o IlCount. toget..hcr wi t,h t.he fnet that. the group of t.his 

species moves up\olard at ni~ht.. it is Cluite real:>onau)c t.o accept that the 

estimated values tend to ue higher th;ln t.he real ones. lIia8 frOID various other 

sources Wight be included in the ctit.imatcs. However, these estimated vnlucs 

may be D.ccepted U~ a fir::.t. approximatron at. least at. the pre~ent l:itage of study. 

I, Fishing and catchnbility coefficient 

The fishing rat.e and the catchnuility coefficient by Japanese trawlers 

nrc calCUlated from the est.imntcrl stocli size in numlwr together '_'ith the totnl 

catch and the catch per haul_ The fi~hing rate and the catchaiJlity coefficient -, 
for rl!"ccnt years nre ehtjrnated t.o iJe 10-20 percent <lond 2 .. 2-3. 11XIO ,respect.ively. 

TalJle 2. Fi:;iling rl1t.e and ("utchaLility coefficient by Japanes(.> trawlers 

Sl'uson 

19uK-VI 
19'-'9-70 
1970-71 
1971-72 

St.od. Sl~e 
in nUUlberCld') 

u~H.u 

tin. I 
old.7 
b)4.b 

Cat.ch in 
nUl;llH'r(\c!) 

117. ') 
112.~ 

(,4.5 
1)0.9 

E4 

Fishing rate ~uwbcr of Cntcho.bil i ty 
hauls(loJ) 

0.08 1.") ~.5X1O-S 
0.10 5. J, 3.!. x. 
0.10 5.~ 2 .. :!)(. ., 

0.21 7.2 2.9j. " 
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m(tra,l-c1. 
Although the catchauility estimated by the De Lu~yts~may ue uiased by dispersion 

from the fiahing ground., the valuee for recent three seaBons since 19b9-70 

are proportional to those obtained by direct method. This implies that the 

pattern 01 diapersion is rather same for tbree seaSODS. It should be Doted, 

however, that t_. appare.t di.,.rsioD may alao reflect the pattern of operations. 

This i. particularly true in the operations during the 19b8-b9 a.aaon which 

i. supported by lower ri8hin~ rate •• timated by the direct method. 

The direct ~.timQte standa on the assumption that the i~~i~ration to the 

fiahing ground. 18 complot.ed at the time ",hen the rulntive abundance becomes 

largest.. lIowever, eoanereia1 operation. are not carried out. on t.he grounds where 

the density of squid is lower than a certain level. There muat be some 

groups of sf1uid in less density outside the fishing grounds. Therefore, the 

stock size estimated hy the direct method must Le of minimum value. Assuming 

that the squid catch of 22,000 tons from the ~uLarcn 5 and b during the 1970-

71 season did not include any other speciea than common American squid, t.he 

Japanese catch amounted to about 50 percent of the total which is estimated 

to be about 0.1 in the fishing rate{ ee'e Table 2). Therefore, the over-all 

fishing rate must be 0.2. Al though no informiltion is available for the stock­

recruitment relationship of t.hi. species, it is thought that 20 percent of 

the ini tinl stock aize can produce sufficient recrui t. If this is the case, 
l 

four t.i ... of the 1971 catch, that' i. about 80,000 tGDII. can be espected AS 

allo~abl. catch rrom the squid .tock in this .rea. 
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Figure 1. Seasonal change io the catch and the cAtch per haul of common 

American equid in the ICNAP .uharea 5 and ~ by ten day. 

The catch by bar rraph and the catch per haul by circle. 
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Figure 2. Relationship lH~t'Ween the catch per haul and the accumulat.ed catch 
. a , 6 

The catch per haul 10 10 and the accumulated cat.ch 1n 10 
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Fi~UI'e 1. Sco.50nal chnnl.!;c 1n the relative nbundance ( catch per haul X area 

of fi!;>hing grounds) of common American squid in the subarea 5 and b 
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Appendix Table length cODtpoai. tion. by aize ca"'pri •• ot Comma. AMrican 

Squid in the It;NAl" Subareo,. 5 and 6. 

~l.1.n t le llol1y 
l.cngLh \vei~ht 
in em in g: • 5L 
-- --------i---
3- I. 

.- 'j -.-
;- 6 
6- 7 
7- S 
8- 9 
9-10 

3 
5 

d 
12 
17 
2} 
29 

10-11 37 
11-12 .6 
12-1J 55 
1)-1. 66 
1.-1; 78 -.-- ---+--
15-16 91 
16-17 105 
17-18 120 
18-19 137 ! 
_19_-2_0 __ 155 ___ 1_ 
20-21 17. ! 
21-22 19" 1 

3 
8 

22-23 216 
2}_21• 236 
21.-2~ 262 

2')-26 288 
26-27 315 
27-28 }51 
~8-29 372 
29-3,,0 __ ,03 

30-31 ,36 
31-32 ,69 
32-YI ;05 
33-3

" 
1)l11 

3'. -3'j 'j79 

3;-36 
36-37 
37-38 
38-J9 
39 .... 0 

619 
660 
703 
7.7 
795 

Helln '''eight. per 
individual (g) 

20 

'.0 
73 

I 107 
U8 
158 

----I 
1.7 
12. 

8'j 
51 
27 

12 
5 
2 

: ,15 

,L 
Size Category 

3L LL L fl s 

1 
9 

1 38 
6 103 

27 197 

5 81 250 
18 166 215 

1 ';0 235 122 
J 108 229 .9 

11 17" 156 1} .------ .--. -------
1 30 212 70 2 
2 69 19. 22 

1 7 123 1J3 5 
2 21 173 69 1 
5 .7 19" ___ 27 ____ _ 

1. 56 171 8 
30 lJ5 119 2 
56 170 66 
93 173 29 

lJO 150 10 

150 
157 
lJ7 
100 
65 

J6 
16 
7 
2 
1 

310 

10J 
61 
29 
11 

• 
1 

2,. 

J 
1 

157 95 61 J9 

ss 

J 

17 
68 

166 
257 
255 

155 
61 
15 

2 

25 

Number or indiVidUAlal 30 
per case .0 5J 80 132 321 500 

* Calculated froll the forDilla, " • '.766.ML 'l·,1't.. 10 ...J". where VI is the 

body weight. in g and ML i. the .. nUe l.nath in mm. 
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