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INTRODUCTION

This document presents information regarding the current status of

the Loligo pealei and Illex illecebrosus squid stocks, from the mid-

Atlantic to the Gulf of Maine‘(Figure.l). USA and foreign commercial
and USA research survey information are presented, including: catches,
‘1ength frequency and foreign by-Catch’samples from the 1979 fishery and
1979 Autumn abundance and pre-recruit indices. This is an update of the

July 1979 stock status report (Lange, NEFC, Lab. Ref. No. 79-30).

RESULTS AND DISCUSSION

Commercial Fishery

Provisional 1979 USA‘squid catches totaled 5,379 MT (Table 1), com-
pared with 1,676 MT reported in 1978. This total was comprised of an esti-

mated 4,252 MT of L. pealei and 1,086 MT of'1: illecebrosus. The L. pealei

catches represent a 3 fold increase over both the 1978 and 10 year (1969—

1978) average catches; while I. illecebrosus catches were more than twice

the 1978 level, and greater than the 10 year average.
Catches of squid, by the distant water fleet totaled 29,564 MT (pre-
liminary) in 1979, with 13,138 MT of L. pealei and 16,426 MT Of.l' illece-

brosus. This represents a 41% increase in L. pealei and a 4% decline in

I. illecebrosus catches, from 1978 levels. Compared with the 1969-78

average, L. pealei catches were down 40.2% while I. illecebrosus catches

were up 14.5%. Countries participating in this fishery were Italy, Japan,
Spain, and Mexico.
It should be noted that the management of these stocks has been based

on a fishing year of 1 April to 31 March, since 1979. On this basis,



through March 8, 1980, 55.8% of the L. pealei and 79% of the I. illece-
brosus total allowable levels of foreign fishing‘(TALFF's), for fishing
year 1979980, had been taken. However,‘redistribution of unutilized por-
tions of USA allocations of each species,.late in the year, are reflected
in these TALFF levels. Catches by some countries may have been more re-
stricted in the early part of’the year, by initial TALFF's than if the
final allocations had been in effect from the start of the fishery. For
example, catches of_k.vpealei by Japan and Mexico through 8 March 1980,
were 67% and 136% greater than their initial allocations.

Monthly léngth frequency distributions from the‘distant water fieet
- squid fisheries (USA observer samples) are presented in Tables 2 and 3 for

L. pealei and I. illecébrosus. Individual length samples were expanded to

represent the total number of individuals, at length, taken in the sampled
tows. These weighted distributions were then summed for the entire fleet,
over each month; to represent the overall monthly length distribution in'
the squid fishery. |

Mean size of L. pealei in the distant water fleet catch genérally
increased from January through March, as the recruits from the previous
yearvgrew and became the main component of the catch. Mean lengths de-
creased from October through December, reflecting recruitmenf of SPring—
summer hatches individuals.

Illex illecebrosus length samples reveal the general increase in mean

size of individuals of the 1978 year class, through the year, with indica—‘
tions of partial recruitment of the 1979‘year class by November.

Mean lengths of L. pealei from the USA inshore fishery (Table 4) are
generally gréater than thoée from the offshore fishefy. The January-February

samples may reflect small numbers of mature individuals which have already
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begun onshore migrations: By May, while the offshore foreign fishery is
closed, spawning ﬁigrations'begin, and large individuals are taken inshore,
in all areas. 'Meanklengths decreased 'in June,‘as individuals-greatér than

30 cm had probably already spawﬁed and died, and were no longer available

to the fishery. Also, by June, great numbers of small individuals, probably
hatched late in 1978, were present in the inshore catches. These individuals
dqminated the samples through October and their growth can be observed as

the mean length of the samples ificreased, from 12.4 cm in June to 18.3 cm

in October. The mean length in the November sample dropped to 15.0 cm as
individuals spawned early in 1979 were recruited to the fishery.

Length frequencies of I. illecebrosus from the USA commercial fishery

in the Gulf of Maine (Table 5) show the general increase,in mean length
of a single group of squid, ranging from 17.8 cm in June to 24.6 cm in

September (24.0 cm in chober). These monthly mean sizes agree fairly

well with those taken further south, in the offshore I. illecebrosus fish-
éry (Table 3), thqugh’the mode &uring Sepfémber-October is somewhat
larger for the inshore Gulf of Maine samples.

Major components of the by-catch in the directed offshofe squid fish-
eries were tabulated (percentage) By country, area (Figure 2), and season,
from summarized 1979 USA foreign fishery observer trip repbrts (Table 6).
It is assumed that vessels participating in the squid fishery between
January and March wére directing their effort towards L. pealei;iand those

in June (the area was opened to fishing on June 15) through September were

fishing for I. illecebrosus. From October through December, both species
move from the shallow areas of the shelf to the slope waters and are sus-
‘ceptible to the'fishery, though in the later part of this season most I.

illecebrosus are probably in deep waters beyond the area of the fishery.
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- By-catches from this observer data were much greater during the L.

pealei fishery (January-March) than the I. illecebrosus fishery, with per-

cents of the total catch attributed to species other than squid, ranging
from 15.1% (Japan, area 2) to 43.9% (Spain, area 4) during 1979. Illex

illecebrosus accounted for between 1.3% and 28% of these catches. Major

by-catch species in this fishery were butterfish (.1% to 13.0%); silver
Vhake (.4% to 21.3%); and spiney dogfish (.2% to 19.7%). These wide ranges
in by-catch-percentagesfreflect differences in the gear used, and the area
and time of capture. Mackerel and red hake were also conéistent (though
‘small) components of the catch during this fishery.

In most areas, the summer I. illecebrosus fishery produced very little

by-catch, generally aﬁounting toyless than 1% of the total of those catches
which were sampled. Insignificant amounts of bﬁtterfish, and silver and
red hake were taken in most areas, however, in Area 5, a substantial amount
of the total catch was attributed to these species for both Spain and Italy
(though the samples fepresehted only a small amount of the total catch in
that area). | |

Butterfish was the prime By—catch in the October-December, 1979 mixed
squid fishery; with catches ranging from .1% to 83.3% of the total catch,

by area and country. Generally, I. illecebrosus and/or L. pealei made up

the major portion of the catch depending on the area fished and country

fishing.

Research Vessel Surveys

Minimum biomass and abundance estimates for L. pealei and I. illecebro-
sus, are calculated from areal expansion of stratified mean weight and
numbers per tow from USA autumn bottom trawl surveys (Table 7). Loligo

pealei eStimates have been édjusted to account for day-night differences, "



as noted by Sissenwine and Bowman (1978), as this species is more available
to the frawl during daylight‘than night time hours. The biomass estimate
for L. pealei (19,333 MT) was 2.8% greater in 1979-than 1978, thoﬁgh it was
istill well below (42%) the 1968—78.average. Minimum eétimated total number
of this species waskup 69% (at 2113.6-million individuals) compared to the
1978 le&el? while it also was below (29%) the 11 year average. The biomass

estimate for I. illecebrosus was the second highest of the time series (1968-

1979), at 41,455 MT, up 57% from the 1978 level. The numbers estimate for
this species was the highest on record (144 million individuals), 19% greater
than in 1978 and 7.5% greatervthan in 1976, the previous high.

As noted in 1979 (Lange 1979), the apparent great abundance of pre-

recruit sized I. illecebrosus in autumn 1978, may have been indicative of an
increase in abundance of larger individuals to be seen in 1979. In fact,
this seems to be the case, with the tQtal abundance index, in 1979, (Table 8)
the largest of the time series (1967-79). A similar situation can be noted
in>1976 when the high pre-recruit index of 1975, was followed by a great'in-

crease in total abundance.

The greater increase in weight, than in numbers of I. illecebrosus,
between 1978 and 1979, indicates that the average size of the individuals,
was larger in 1979. In fact, the ratio of stfatified mean number per tow
of pre-recruit sized (10 cm) individuals to all siies, decreased in 1979,
from 18% of‘the total to 8%, possibly reflecting dominance of the large
number of pre—recruifé seen in autumn 1978. The reverse was the case for
L. pealei; where although the 1978 ratio of pre-recruits to total numbers
was well below the previous average (65% vs. 89%), the increase in 1979
in the number of pre-recruits was greater than the total increase. This

proportion was above any seen since 1976 (73%);



CONCLUSIONS

The downward trend in L. peaiei abﬁndaﬁce, since 1975, appears to have
leveled_bff, in 1979. Though both coﬁmercial catches and research Véssel
survey indices are stiil well below the 1967-1978 averége, they are above
those observed in 1978. For survey catch.indices (numbers) this is the
first increase since 1975. Also, a greater portion of these numbers were
of pre-recruited sizes, than has been evidenéed since 1976. These indivi-
duals will be contributing to both the US and the foreign fishery over the
next year or so.

The autumn 1979, I. illecebrosus abundance index was again well above

historicél levels énd wa;, in fact, thevgreatest on record (since 1967).
The number of pre—recruit sized individuals declined from the 1978 level,
buf was still well above the past 12 year average. Restrictions imposed
by initial 1979>TALFF's may account, in part, for low levels of I. illece-
brosusvtaken by the distant water fleet, in 1979 (the lowest since 1972)
since each of the countries in the directed squid fisheries (Japan, Italy,
Spain, and Mexico) have taken more than initial 1979 allocations permitted.

However with only 3 weeks remaining in the 1979-1980 fishing year, 20% of the

final 19,880 MT TALFF remained to be taken. Catches of I. illecebrosus off
Canada are expected to have increased dramatically from 1978 to 1979,
with reported catches from-the Canadian fishery alone totalling 111,005 MT,

compared with the 1978 total for all countries of 94,343 MT.
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Table 1. Annual squid (L. pealei and I. illecebrosus) catches (in
Metric Tons) from the Northwest Atlantic (Cape Hatteras
to Gulf of Maine), by the USA and the distant water fleet
(DWF), 1963-1979.

L_. p_@i}_q_i_ I. illecebrosus
Year USA DWF | USA | DWF
1963 1294 ) 810 0
1964 576 2 358 | 2
1965 709 99 ' 444 78
1966 722 226 - 452 118
1967 547 1130 707 - 285
1968 1084 2327 678 2593
1969 899 8643 562 975
1970 653 16732 408 2418
1971 727 17442 ' 455 159
1972 725 29009 ~ . 472 17169
1973 1105 36508 ' 530 18625
1974 2274 32576 148 20480
1975 1621 32180 107 17819
1976 3602 21682 | 229 24707
1977 1088 15586 B 1024 23771
1978 1291 9355 385 17310
19791 4252 13138 1086 16426

lprovisional.



Table 2. Loligo pealei length frequency distributions! (per mile),
‘ by month, from USA foreign fishery observer samples, 1979.

" Length (cm) Jan - Feb . Mar Oct Nov Dec
1
2. .2 5.6 1.2
3 .6 R .6 1.2
"4 4.1 .9 5.2 7.9 7.4
5 . 22.0 4.5 6.2 49.6 . 53.7
6 24.9 29.2 15.0 71.7 182.4
7 32.2 108.2 11.4 34.4 95.8 255.3
8 46.7 131.5 19.9 127.3 121.9 192.4
9 80.6 110.8 37.3 202.9 123.0 ~114.5
10 106.8- 96.9 107.9 161.3 149.8 76.9
11 108.8 79.0 150.2 106.7 116.8 42.6
12 139.5 92.3 159.0 54.0 83.7 27.7
13 108.5 63.0 144 .8 36.2 44 .0 17.4
14 101.0 93.9 58.7 35.3 33.5 12.6
15 69.5 54.7 112.5 30.0 26.0 4.3
16 36.2 43.0 58.6 27.5 21.1 5.4
17 40.2 30.9 47.5 39.8 17.0 2.2
18 15.3 19.3 18.1 31.4 15.5 1.4
19 ' 13.0 17.8 25.2 25.6 4.9 1.6
20 7.3 6.9 13.7 15.9 5.1 .4
21 9.1 9.8 13.5 12.9 2.0 .3
22 3.9 2.8 1.4 8.8 1.8 .2
23 19.0° 1.6 8.8 6.4 .7 1
24 4.2 .3 6.2 4.3 .5
25 - 2.0 .9 1.1 2.9 .4
26 2.2 1.4 .5 1.9 1
27 1.2 A .6 .1
28 .6 .5 7 .2
29 .7 3.0
30 .2 1.1 .2
31 .8
32. .7
33 2.9
34
35
36
37 2
38
39
40
Total Number 1000 1000 1000 - 1000 ~ 1000 1000
Total Number - : - ‘
in catchz 311568 235114 © 31485 228972 483140 594953
Total Weight
in catch? 16655 8911 4541 16201 24108 16885
Mean Length ‘ :
{cm) 12.3 11.3 . 13.3 11.6 9.9 8.0

1From samples taken by US observers, expanded over the total sampled catch, and summed
~over all countries, vessels and areas.

2 . . : .
3Estlmated total number in sampled catch, in thousands of squid.
Total weight of squid in sampled catches, in metric tons.



Table 3. Illex illecebrosus length-frequency distributions! (per mile),
by month, from USA foreign fishery observer samples, 1979.
Length - _
{cm) Jan Feb June July Aug Sept Oct Nov Dec
1
2
3
4
5 .4 1.6
6 2.6 5.8
7 6.0 18.7 .2
8 13.6 38.4
9 19.7 45.2 .3 .2
10 20.3 59.8 4.9 .9
11 33.0 48.2 .4 1.5 5.7
12 53.1 129.2 2.1 .7 11.5
13 138.9 152.9 5.3 .1 .5 1.3
14 211.6 115.7 10.8 .7 .3 .1 11.9
15 205.7 119.0 19.8 3.9 .9 .5 1.0
16 133.4 80.1 45.3 . 9.9 " 1.0 .1 2.2 26.5
17 81.6 41.4 113.6 20.6 9.3 1.0 1.3 3.5
18 45.7 40.8 216.8 127.1 28.3 3.4 .7 1.3 5.2
19 23.8 31.8 266.7 204 .4 101.3 18.2 7.6 1.4 7.1
20 8.4 36.4 ©152.3 215.0 268.4. 200.7 57.3 11.5 26.1
21 .8 12,0 62.9 161.1 266.2  349.0 182.1 117.0 141.1
22 .2 8.0 30.4 85.1 133.5 “232.4 264.2 282.7 206.9
23 4.0 28.2 61.4 64.4 88.7 194.8 235.1 133.8
24 18.1 40.8 51.0 57.4 126.3 122.1 135.2
25 .7 11.3 27.4 29.5 19.5 64.8 81.5 122.7
26 .5 10.9 7.0 24.8 21.0 12.5 37.3 59.6 76.3
27 2.0 10.1 15.1 8.0 24.5 32.0 59.7
28 .7 6.5 8.1 6.2 21.0 19.1 21.2
29 .6 .8 .9 1.8 14.3 19.5 2.7
30 .3 .3 .6 M) 3.7 6.7 1.7
31 ' .3 1.0 1.8
32 .3 .1 .4
33
34
35
Total »
Number 1000 1000 1000 1000 1000 1000 1000 1000 1000
Total Number in '
Catch? 95.1 10.8 1063.0 2326.2 1518.0 1007.5 842.4 336.5 31.2
Total Weight in
. Catch3 5.7 0.7 ©167.6 . 301.0 167.8 ~ 99.2 159.6 73.6 17.8
Mean Length ‘
{cm) 14.4 13.8 18.9 20.6 21.2 21.6 22.9 23.2 22.8

T

over all countries,

in metric tons.

From samples taken by US observers, expanded over the total sampled catch, and summed
vessels,Aand areas.
2Estimated total number in sampled catch, in thousands of squid.
3Total weight of squid in sampled catches,



Table 4. Length frequency distributions (per mile) of Loligo
pealei, from the 1979 USA Fishery, by Area and Month.

- Georges Southern New England Mid-
- Bank ; , ' ‘ Atlantic
April Jan Feb - May Jun Aug ~Oct Nov. - May
1
2
3
4
5 7
6 5.5
7 7 25.8
8 6.7 20.0 3.6 47.0 : 40.0
9 13.4 10.0 - 3.6 72.8 20.0 60.0
10 . 60.4 40.0 26.1 137.3 60.0 40.0
11 - 67.1 30.0 15.2 150.2 100.0 20.0 140.0
12 - 39.2 - 120.8 80.0 31.2 158.5  230.0 20.0 180.0
13 49.0 147.7 60.0 42.8 126.3 160.0 60.0
14 39.2 134.2 180.0 57.3 74.7 70.0 40.0 80.0 33.9
15 78.4 87.2 170.0 58.1 47.0 60.0 100.0 20.0
16 117.6 107.4 100.0  58.8 34.1 80.0 40.0 120.0 16.9
17 137.3 107.4  120.0 55.9 44 .2 40.0 180.0 - 40.0 16.9
18 107.8 47.0 100.0 78.4 20.3 40.0 60.0 80.0 16.9
19 117.6 20.1 10.0 81.3 20.3 20.0 160.0 20.0 84.7
20 - 58.8 47.0 30.0 94.3 9.2 10.0 80.0 60.0 169.5
21 68.6 26.8°  30.0 82.7" 9.2 30.0 60.0 84.7
22 58.8 6.7 10.0 ~50.1 5.5 10.0 80.0 - 67.8
23 10.0 47.2 3.7 10.0 60.0 33.9
24 19.6 37.0 30.0 20.0. "84.7
25 - 49.0 - 29.0 3.7 60.0 - 67.8
26 39.2 21.8 9 20.0 20.0' 67.8
27 9.8 21.0 : 20.0 - 50.8
28 9.8 , 24.0 9 20.0 20.0 16.9
29 : 12.3 9 10.0 67.8
30 14.5 9 67.8
31 : 18.1 9 16.9
32 11.6
33 6.5
34 3.6 16.9
35 4.4
36 4.4
37 .7
38 .7 16.9
39 .7
40
41 7
Total 1000 1000 1000 1000 1000 1000 1000 ~1000 1000
Number ‘ , ‘ ‘
Measured =~ 102 149 100 1378 1085 100 50 + 50 59
Number of .
Samples 1 2 1 8 3 1 1 1 1

Mean- Length :
(cm) 18.4 14.5 15.1  19.7 - 12.4 14.5 18.3 15.0 23.5




Table 5. Length Frequency distributions'(per mile) for Illex
illecebrosus, from the 1979 USA fishery, in the Gulf

of Maine, by month.

Length (cm) June July August September October
1
2
3
4
5
6
7
8
9
10
11
12 : 6.0
13 . 18.2
14
15 50.0
16 ' 100.0 18.2 18.7
17 350.0 18.2 .
18 216.7 127.3 46.7 " 6.0
19 150.0 327.3 121.5 18.1 18.5
20 116.7 254.5 177.6 36.1 46.3
21 90.9 215.0 54.2 138.9
22 90.9 - 158.9 - 120.5 46.3
23 ' 16.7 54.5. 112.1 60.2 166.7
24 =+ 93.5 138.6 101.9
25 46.7 - 150.6 213.0
26 - 192.8 166.7
27 R 9.3 114.5 55.6
28 ) 60.2 37.0
29 . 30.1 9.3
30
31
32 ; 12.0
Total Number 1000 1000 1000 1000 1000
Number Measured 60 55 102 166 108
Number of Samples 1 1 . 2 3 2

Mean Length (cm) 17.8 19.6 21.2 24.6 24.0




Table 6. Percents of major bycatch species in the directed squid fisheries,! by
season, area, and country, from USA foreign fishery observer data, 1979.

' ' Total Percent of Sampled Catch
NWAZ . : Sampled : I. illece- ' ' Silver Red Spiny
Season Area Country ' Catch (MT) = L. pealei  brosus Butterfish Mackerel Hake - Hake Dogfish
Jan-Mar 2 Japan 6.7 57.9 27.0 6.1 .5 1.9 1.5 2.7
Mexico 75.7 70.9 13.2 10.5 * .7 1.3 2.2
Spain 124.4 79.7 2.9 7.4 1.5 .9 .2 ,
Italy 51.7 50.0 28.0 N | .5 5.9 .4 5.7
3 Japan 28.9 77.4 1.7 4.4 a1 2.2 .2 7.9
Mexico 18.2 52.2 4.3 1.8 * 1.1 .1 19.7
Spain 17.2 74.5 7.2 .6 2.1 3.8 .9 -
Italy 535.7 54.0 15.1 4.8 2.1 4.4 1.4 8.3
4 Japan 362.9 64.4 15.4 11.4 .3 2.9 4 1.6
Mexico 144.9 - 73.2 8.3 9.2 .1 .4 .4 .2
Spain 155.2 - 54.8 1.3 13.0 ) 1.3 1.5 2.6
Jun 15-Sept 2 Japan  783.3 - 99.0 * -- - I R—
Spain 2769.4 -- 99.2 .1 -- *
Mexico 1351.3 -- 99.1 -- .1 -- -
Italy 625.2 -- 98.5 -- * --
Ireland 201.0 -- 98.1 -- * *
4 Japan 4.4 -- 98.8 -- -- - -— --
Spain 313.1 .1 99.1 .5 * P B --
5 Spain .1 * 73.5 20.5 -- - -- --
Italy 40.2 -- 33.4 4.2 -- 6.9 6.4 37.3
Ireland 2.4 -- 94 .4 - -— .5 * --
Oct-Dec 1 Mexico 849.3 25.0 1.0 28.2 * .3 -- .1
Japan 1.7 54.9 - 2.9 -~ - - -~
2 Mexico 7.6 1.9 89.3 .7 -~ .1 2 -
Japan 195.0 1.5 96.7 .5 -- .2 .1 -
3 Mexico 509.2 47.3 9.9 14.9 .5 5.6 .9 4
Japan 161.8 26.3 21.2 13.7 .6 3.4 a0 -
Italy 1195.0 7.7 64.4 4.8 .4 9.5 2.3 .3
Spain 106.2 68.2 9.2 3.6 .2 3.4 2.4 .4



Table 6 (cont.)

- Total . Percent of Sampled Catch :
NWA? : Sampled , I. illece- Silver Red Spiny
Season- ~ Area Country Catch (MT) L. pealei’ brosus Butterfish Mackerel Hake Hake Dogfish
4 Mexico 94.0 9.2 89.2 * .1 -
Japan ' 48.7 32.7 39.6 24.7 -- 1.0 -- --
Italy 32.2 1.7 10.2 83.3 -- .5 1.2 1.7
Spain ' S 667.8 3 98.5 1 -- .2 * T
5 Japan 17.0 5.5 .2 1.9 - 12.1 3.3 73.1

‘In general, January -March, and October-December are considered the L. pealei fishery; while 15 June- September are
regarded as the I. illecebrosus fishing season.

2Northwest Atlantic fishery areés, authorized for fishing.



Table 7. L. pealei and I. illecebrosus: Minimum biomass (Metric tons)

and abundance (Numbers x 106) Estimates! for the Middle-

Atlantic to Gulf of Maine, 1968-1979.

L. pealei - ’ 1. illecebrosus
erar Biomass Abunidance | Biomass Abundance
1968 29,114 1,212 1,845 10
1969 48,053 2,393 | 419 4
1970 19,640 1,946 | 1,524 15
1971 14,050 1,106 2,024 10
1972 21,039 1,533 | 1,716 15
1973 44,252 3,092 1,862 8
1974 46,442 4,757 2,500 18
1975 48,636 7,789 8,306 60
1976 51,436 4,372 | 42,929 134
1977 27,421 3,157 21,747 73
1978 - 18,800 1,251 26,435 121
1979 19,333 2,114 ‘ 41,455 144

lErom areal expansion of stratified mean weights (kg) and numbers per tow, by
strata set. For L. pealei night-time catch data was expanded to account for

—

diel differences in catch (Sissenwine and Bowman 1979).



Year

1967

1968
1969
1970
1971
1972
1973
1974
1975
1976

1977

- 1978

1979

Table 8.

Total abundance and pre-recruit indices of squid.

{Stratified mean number per tow of Loligo and
Illex of all sizes and of Loligo S 8-cm and Illex

< 10-cm mantle length in autumn bottom trawl survey,
Middle Atlantic to Georges Bank.)

Loligo (#/tow)

All sizes =8 cm
134. 126.
176. 159.
237. 217.

85. 79.
163. 161.
271.4 258.
372. 353.
251. 233,
614. 593.
410. 302.
388. 297.
144, 93,
193.7 156.

Illex (#/tow)

All sizes

12.4
28.7
15.8
28.4

32.1

<10

cm
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Figure 1. A. USA bottom trawl survey strata and ICNAF Subareas 4 and 5 and statistical area 6.
B. Geographical areas off the Northeast coast of the United States.



FISHING WINDGRS

Figure 2.

Fishing windows (1-5) of the Northwest Atlantic.
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