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SQUID IN THE ENGLISH CHANNEL

by

N.A. Holme

Summary

Several species of squid occur in the Channel, but of these only

Loligo forbesi is of commercial importance. This species spawms in the

western Channel in winter, the young squid first appearing in the bottom
trawl at 8-10 cm mantle length in late lay. Subsequent growth is rapid,
the squid spawning and dying in the winter of the same year. During the
summer L. forbesi tcnds to move into the warmer waters of the eastern
Channel and southern North Sea, but in autumn rcturns to the western
Channel. Loligo may be taken in bottom trawls by day, but appear to
lcave the bottom at night. Attcmpis to catch them in a pelagic trawl
have so far proved unsuccessful. Loligo has been used for bait but is
increasingly markectcd for human consumption. I'igurcs are given for

landing at ports in S.H. England over the past five yecars.

Introduction -

Squid arc important mcmbers of marine food chains, fceding upon
fish and crustacca, and in their turn being proycd upon by fish, birds
and mammals. In the English Channcl threce loliginid squids - Loligo

forbesi, L. vulgaris and Allotcuthis subulata arc rcgularly present,

while the morc occanic ommastrephid squids — Illex coindeti amd Todaropsis

cblanac -~ occur sporadically, mainly at the western cnd of the Channecl.

The squid most commonly taken off Plymouth is Loligo forbesi, although

L. vulgaris may at times, particularly in the carly spring, be the only
specics taken. The small squid Allotcuthis is common on occasions, but
tends to pass through the meshes of commercial trawls. Loliginid squids
arc distinguished by the prescence of a continuous membranc of skin over
the cyc, whilc ommastrcephid squids have a slit in the skin around the eyc

so that the lens is in contact with the sca. Loligo forbesi is

distinguished from L. vulgaris by the rclative sizes of the suckers on
the tentacular clubs, and in the prescnce of longitudinal colour strcaks

on the underside and flanks.

Lifec history of Loligo forbesi

Loligo forbesi is recgularly taken in bottom trawls in the western
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English Channcl during summcr and autumn, beconing scarce in the late winter
and spring. A rccent paper (Holme, 1974) describes its lifc history in the
arca, so that this is itrecated in outlinc only, cmphasis being on the gaps

in our knowlecdge of this spccics.

Becausce of their ability for fast movement, squid are clusive, and
young stages of Loligo arce very rarcly taken in plankton nects or in fine-
neshed pelagic trawls. They arce first token in bottom trawls when the
dorsal mantlc length has attained 8-10 cp., and from this size upward arc
a regular constituent of trawl catches. On the Plymouth Laboratory's
ships meodifications of the otter irawl have been made through the yecars
to improve the effcctivencss of the trawl not only in catching squid but
in prescerving them in better condition, alive if possible, for physiological
rescarch on the giant axon. It has been found that raising the height of
the hcadline improves catching power, and if the footropc is lightly
weighted so that it docs not dig into the bottom the rcduction in benthic
naterial taken mininises damage in the cod end. Sguid scem to live closc
to the bottom by day, but at night thoy appoarcently leave the bottom, since
they arc not taken in botton trawls after dark. Experiments with a pelagic
trawl failed to catch squid, cither by night or day, in mid-watcr or when
fished with the footrope only o metrc or two above bottom. It would be
intcresting to know if squid arc capturcd in significant numbers in the
larger pelagic trawls worked by commercial boats. In Scottish waters

squid arc caught in scinc-ncts as well as in trawls (Thomas, 1969).

At times, particularly in July and August, squid may suddenly
disappear from the trawl catches. Although this may mcan they have left
the arca it is possible that they arc swimming off the bottom by day as
well as by night, perhaps feeding on pelagic fish in the warm surface
waters, and arc therefore inaccessible to bottom trawls. However there

igs no firm cvidencc on this point.

Squid arc voracious fecders, but owing to the rapid rate of digestion,
identification of gut contents is difficult. They scenm to normally feed on
fish, particularly gadoids, but crustaccans arc also taken, and occasionally
cephalopod remaing arc found. Fecding certainly tokes place during
daylight hourg but therce is insufficicent cvidence as to whether this

continucs after dark.

The growth and lifec cycle of Loligo forbesi is summariscd in Pigurcs

1 and 2. Becausc of the similarity in results in different ycars thosec

fron 1962-69 have been combined in a single figure. Off Plymouth the
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young squid first cppear in the trawl in latce lay when the mantle length

is about 10 cm. Subscquent growth is rapid, about 25 mm per month, so that
by thc end of the year the females have attained a length of about 27 cm.

Lt 211 stages the nales show a nuch greater spread in length neasurcnent
than the females, populations being typically polymodal, but by analogy with
the females it is thought that they rcach adult size, about 30 cm, within
the year. Gonads of both scxes ripen through the cutumn, and females

appecar to spawn from Deccmber onwards. The abscnee of spent individuals

at this time indicates that ncither scx survives beyond o singlce spawning
scason. Further cvidence that there is no prefercntial mortality of onc

sox after spowning is provided by the sex ratios (Table 1). In sunmer

the sex ratio in the catches is about 1:1, but through the cutumn the
percentage of females riscs to about 70% of the total. UWhether this is a
rcflection of population compesition or whether it results from differential
catching of thec two scxes is not known. During the spawning scason the
pcercentage of females rcnains constant whercas if only onc scx were te dic

after spawning this would be rcvealed by o changing sex ratioc.

The spawning period is indicated by the presence of ripe females in
the sanmples, and by occasional cgg masscs in the trawl. There is no
cvidence of localisced moss spawnings as have been obscerved in Loligo
oBaloéccns off California. It is possiblec that spoawming occurs ot
different timcs in various parts of the western channel, but it scems to
be completed in all arcas by 4April, by which timc adult sguid have virtually

disappecarcd.

The spawn consists of clunps of finger-like jelly masscs which arc
attached to the bottom. Overhonging rocks arc possibly favourcd for
spawning so that the spawn hongs clear of the bottom, but such places
would bc mainly inoccessible to thetrawl, so that spawn has in fact been
recovered from such objeccts ag o subnerged tree branch, submerged fishing
floats, rope moorings and from crab pots. Incubation ig thought to take
4-6 wccks in winter, so that the first squids should have hatched by the
beginning of TFebruary. No obscervations have been mado on the rate of
development of L. forbesi, but data on other loliginid squids (Suamers
1968;  LaRoc, 1971) indicate a growth ratc of 20 mm/month for the first
few nonths after hatching. If young L. forbesi taken in late liay had been
hatched in Pebruary of the scme ycar this would reguire a growth rate of
25 mn/month. Since L. forbesi grows to o rather larger size thon sonme of
the other specics investigated it scems likely that those sanmpled in liay

were hatched the previous winter so that the squid grows to maturity,
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spawns and dies within o singlc year.

fipart fren the moin population of winter spawning L. forbesi
there is also a small sunner spawning population, not represcented in the
sanples cvery yecar. The females spawn ot o length of about 20 cn, as
opposcd to about 29 cm for winter spawncrs. This population is thought

to be also annuzl, and to be quite discrete from the winter spawners.
-

The results outlined above arc bascd mainly on material collected
off Plyrmouth, but it is known that squid migratc so that they arc likely
to be based on more than onc population. Scagonal novenents have been
followed by o number of synoptic trawl surveys (c.g. Fig. 3). Sanpling
nust necessarily be restricted to known trawling grounds, some of which
arc widely scparated, sc that the data arce far from completc. However
it appcars that the general pottern of movenent is as follows. In winter
L. forbesi is absent frem the southern North Sca (Kristensen, 1959) and
populatioﬁs occur nainly in the western Channel, although sone specinens
have been taken offshore in the castern Chaonnel. Distribution nay
depend upon the severity of the winter, since L. forbesi docs not geen
to occur when the sca temperaturce is below 8.5°C. In the very scvere
winter of 1963 this specics was probably restricted to the western cnd
of the Chonncl, where landings were nade at llewlyn cven in February,
whercas the distribution shown in Fig. 3 nay be typical of a nild winter,
It will be noted that there is a tendency for the squid to occur offshore

in the winter, where tcoperatures arc higher than in coastal regions.

The young squid, first appcaring off Plynmouth in Iay, rangc
throughout the Channel and southern North Sca in the sunmer, but with the
onsct of autumn they move westward, becoming comnon again off Plymouth
fron late Scptember cnwards. In this way the squid toke advantage of
high tcnperaturcs in the castern Channel and southern Horth Sca in sumner
but avoid the low winter tcnperaturcs which occur in these same areas in
winter. Spawning tokes place when sca tenperatures arc opprcaching their
ninirmn, but the spown noy be rather norce tolcrant of cold than arc the
adults since apparcntly healthy spawn was token off Plymouth on 19 and 21
Harch 1963 following o period when sca temperaturcs had dropped to 5°

or lecss.

Econonic importance

Loligo forbesi is the only squid of any ccenomic significance in
the Channcl, although squid catches may at times contain sone L. vulgaris.

Squid are caught in the coursc of bottom trawling for fish, wherc they
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noke o significant addition to nixed catches. Catches arc not sufficient
for boats to fish specifically for squid. Squid have long been popular
with anglers for bait and have been used as bait for longlines, but have in
rcecent years been increasingly marketed for food. IMuch of the catch fron
S.W. Ingland ports is cventually sold to restourants speciclising in

llediterrancan food in London and clscwherc in the United Kingdon.

TMigurcs for weight and valuc of landings at ports in S.W. England
arc shown in Table 2. At Hewlyn and Brixhon squid formerly contributed

about 1% of the total valuc of fish landed ot these ports, but the

" percentage has declined in the last ycar or two. Table 3 gives sone

indication of quontitics of squid caught per 2 hr trawl by the
Laboratory's rcscarch vesscls. The greatest catches arc invariably in
auturm and ot this time the ncarly-maturc squid arc of much larger size

than thosc caught in summcr.
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Month
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.

Dec,

Table 1

Loligo forbesi. Percentage of females from trawl catches

‘off Plymouth, June 1962-January 1969.

No. in sample
389
138

35

17
289
969
672
725
Lok
771
993
541

29
68.4
68.8
73
58.8
43.3
50.4
k9.7
56.0
64.1
65.4
70.9
69.3



Table 2

MAFF returns for landings of squid in S.W. England (mainly Devon and Cornwall).

At some ports squid are landed in such small quantities that they may be

omitted from the returns.

1969
Total S.W.

Brixham

Newlyn

1970
Total S.W.
Brixham

Newlyn

1971
Total S.W.
Brixham

Newlyn
1972

Total S.W.
Brixham

. Newlyn

1973
Total S.W.
Brixham

Newlyn

district

district

district

district

district

(cwt)

1591
484
1071

1045
433z
605

1285
488
748

876
406
Lo8

908
522
335

However returns from the larger ports

Squid

(tonnes)

80.8
2.6
Skl

53.1
21.0

30.7

65.3
24.8
38.0

4.5
20.6
20.7

k6.1
2655
17.0

Value

(£)

903k
2625
6226

7837
3102
4580

9063
3227
5485

7954
2813
3650

11561
Sk3h

5448

of Brixham and Newlyn may be fairly complete.

A1l fish

and shellfish

(&)

1,397,369
2h7,799
3h2,549

1,486,654
270,018
395,91k

1,747,882
305,985
494,093

2,092,421
k57,283
553,736

3,277,404

833,109
80k, 690

Squid as
percentage
value of
all fish

0.65
1.06
1.82

0.53
1.15
1.16

0.52
1.05
1,11

0.38
0.83
0.66

0.35
0.65
0.68



Table 3

Loligo forbesi. Catch per 2 hours' trawl on

Looe grounds, near Plymouth

Wet weight/ Mean wt/
Month No. of hauls 2h trawl squid
(Kg) (g)
1966
Jan. 2 8.4 478
Feb. L 3.b 596
Mar. 3 2.9 583
Apr, 1 1.2 387
May - - T -
June 3 0.3 312
July - - -
Aug. 4 4.8 206
Sept. L 16.6 331
Oct. 3 14.8 315
Nov. 6 13.9 408
Dec. 2 10.8 538
1967
Jan. 1 3.1 456
Feb. b 3.5 657
Mar. L 1.7 697
Apr. 2 1.5 728
May - - -
June 2 6.6 62
July 2 3.7 65
Aug. 3 4,2 121
Sept. 2 6.0 205
Oct. 3 6.3 345
Nov. 5 20.5 L2g
Dec. 5 10.6 418
1968
Jan, b 7.1 523
Teb. 3 O.h 428
Mar. 4 0.2 620
Apr. 2 0.3 605
May 5 1.k 80
June 3 9.6 78
July 5 0.9 87
Aug. 1 0 -
Sept. - - -
Oct. 5 9.0 436
Nov. 3 6.1 428
Dec. 5 6.2 547
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Text-fig. 1 Annual growth cycle of L. forbesi, shown by combining all samples from ¢ Sula’ from
1962 to 1969. Stage VI in solid black. Note the compact grouping of the histograms for the
females, although several years® data have been combined.
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Text-fig. 2. Tentative life-cycle of Loligo forbesi, based on the view that this specics is an annual.

Durations of the different phascs are very approximate, the principal periods being shown by
a continuous line, and the total range by the broken lines. From the centre, the successive circles
show month of the ycar; occurrence in the Channel and southern North Sea; periods of spawn
occurrence; hatching; growth of squid from small stages under 10 cm too small to be caught
by the trawl, and lengths at successive time intervals subsequently. Stage VI males are first taken
in October, stage VI females in November. Note that the summer spawning population has been
omitted. ) :
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_ Text-fig. 3.\ Seasonal distribution of Loligo in the English Channel and approaches. The circles
conqspond to numbers of L. forbesi/hour’s trawling. e, less than 10/h; @, 10-24/h; @, > 24/h; -
O, nil; v, L. vulgaris.
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