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Distribution and biological characteristics oE Squid Lollpa 

pealei and 111ex illecebrosus are studied trOll data collected dlJring 

squid surveys carried out in May and November-December 1915 On Nova­

Scotia, Georges bank and adjacent areas. 

As in previous years, stress is laid on population stIUc1:ures. 

with regard to size distributions, sexual maturity, and their variations 

with environment, the final aim being a better acOU'acy in the deter­

mination oE age groups • 

. -

Methods. 

Squid were saJIG)led by trawl, during daylight hours, at stan­

dard 30 minute haul stations, with towing speed 3.5-4 knots. 

'ho gears had to be used. in the spring cruise: ; a 35/42 high 

opeDing semipelagic trawl vas used on Nova-Scotia and Northern Georges 

baDlt J it was torn and replaced by a 31.20/17.70 Lo£oten type trawl; 

the latter was chosen tor the .fall survey. 

In Kay, 56 stations were realized. at standard depths (£I. 90 m, 

110 at 150 m, 180 _, 300 m, 600 m), along transects selected more or less 

randollly in the vicinity 01 lIova-Sco1!ian baDks (Banquereau, SOuth Sable 

Island, Western-Emerald, La Rave, Baccaro, Brown), near Lydonia. Hydro­

grapher, Veatch and Oceanographer canyons, to the South of Cape Cod and 

on the Southeast Peak of Georges bank. 
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Some oE the Novel-Scotian transects were replicated in Rovellber, 

but the stations oCOlpied on Georges bank during the Pall ~vey were 

randomly selected by statE oE N.M.F.S., Woods Hole, using the pDOcedIJ.re 

oE international groundlish surveys. Special attention was given to 

deeper strata where sqLdd vere expected to be .,re ablmdant as they 

migrated (tig. 3). 

Aboard, the catch, or a representative wbsanple, vas measured 

to the hall-centi_ter below, each sex apart. Maturity stages, as defined 

by llEiem (1973) were recorded. 

The analySis 01 colIIPlex length frequency distributioll9 was 

realized by the gr"l'hical _thod i""roved by CASSIE (1954) ; ..,st oPten, 

centimeter classes were used. 

Resu1 ts and disCWJsion. 

I - Loligo pealel. 

A. May. 

The total catwh ot only 175 kg lor the whole survey indicates 

the scarcity oE this species on the outer edges ot the shelt. A lev 

individuals, ot large size generally, were encountered on Southern 

Nova-Scotia and Northeastern Georges bank, and the abwldance of squid 

tended to increase .trOll the Northeast to the Southwest oE this bank. 

We think that the largest part ot the population had already reached 

the inshore waters, as we could judge by the presence in Ne'Wport (R.I.) 

harbor i tselt ot many squid aggrega.ted under the vessel's lights. The 

highest catches were realized along the 3 southern transects, around 

~ N and 6~ \i to 71- W, in vaters 150-250 AI. deep. ¥here bottom tempe­

ratures were higher 'Chan 10D C (strata 11 and 12). 

The dorsal mantle lengths ot squid ranged 5-33 em in lIIales 

5-24 on in l'emal.es, and the: anUysis led to the distinction ot 3 COIIIPO­

nents : 

1) Juvenile squid ranging 5 to 12-13 CIII hove IIIOdal length ot.!Q4 em 

in males, 10.0 in I'eaales ; this group represents 44 % ot the total 

number ot males. 57 % 01 the 1'e.ales. 

They are very scarse in the Northern part ot the surveyed area and 

in vaters deeper than 100 his. bu.t particularly abundant at the: 60-100 £mg 

level i we: cou.ld observe also that JUl.es ot the group were rather lew at 

the 30-60 i'Ios level (7 " ot total IIWIIber ot males) "hen colI\Pared vith 

the relative iq>ortaDCe oE teJllal.s <. 35 %). 
Although SOlIe members ot the group have already reached advanced 

stages ot maturity 11 not lull maturity, *,st ot these young still are 

in immature or early maturing position. 
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2) The second strong sise class ot the population, 44 % aE the lI4les, 

42 " of the femal .. , is ~ose4 of squid ruoging 10-18 OIl, with JIOdal 

lengths at l..2.d...ca tor JDal.s, 13.2 lor Eeulu. 

They are present IUlinly in the upper strata of the shelf (30-60 his) 

and probably still dondnant in inshore vaters. Most 01 tho, JUles and 

teJlal.es as vell, have reached sexual aaturity or one of the lot stages 

ot 'IIa.'tlu'ation, and a JUjority ot leaales. either JRa.ture or _turing, have 

mated. We can INPpose that they vill spawn within one or two ."nths. 

3) As usual, the large squid are relatively lev and .,.t of thea are 

male •• Their lengths are too scattered tor perwdtting the calculation of 

a significative _an, and they probably a.re a lIixture otlarge spring 

spawners and survivors of last year. Host have probably spawned and died, 

either in inshore or even in cieep vaters. All are l\llly aature, females 

mated, and egg-clusters vere collected in 100 III deep vaters on stra:tUlh 11. 

Let us underline at this stAge two interesting points 01 ,the reproductive 

behavior 01 the species, the pos.ibili ty ot spawning in deep as well u 

in coastal vater., and above all tbe tact that squJ.d llate during their 

IIligration to the shelt,rather a long ti_ betore spawning, and even not 

tully mature female. are involved. 

As detined abOve by their _an lengths, these COIIPonents are 

very .. lIilar to those cited by SU!!IIEIIS (1971). 

A very cHt/erent situation vas observed dw"ing the tall survey. 

At least on the 39 .tations realized on Georges bank and its viCinity, 

LoliSO was the most abundant .pecies ot all ngroundiish" with nearly 

2 metric tons caught. Highest q\1anti tie. vere fished on Strata 14, 7, 

and partiCl1larly 3. in waters warmer than 11-12° C. Once IlOre, we could 

notice the increase ot abundance froa Northeastern to SOUthwestern 

George. bank, together ~th the doll1nance at bigger squ.1d in the North. 

but this tiM, the evolution aCCO\Ults tor the reverse agration, troJa. 

shelt to tllope, Which takes place at the end at autumn. 

The squid sUFled had Dorsal Mantle lengths 4-27 CII in aales, 

4-23 em in females, and 3 components vere extracted I 

1) The young squid 4-14 era tora the .tronge.t class at the population 

vi th about 80 % of the total DU\ber. They are present on the vhole 

tlurveyed area. Hales in tact .eem aore nuMI'O\IS and. .ince ve li.hed 

mainly on the outer .hell. '"' -.y think that they lead the lligration. 

Male. have .,dal length .1hJ. ca, faales 10.' em. As a general remark, 

We add that all group. 01 small 9quid _y have exagerated _an lengths 

since they are 8'9t at/ected by trawl selection and JIal'IY iddividual.s 

are lost. 

2) The second siu-voup (11 to 17-20 c:a) vas rather badly represented 

and hard to dissocia.te trOJl the pr..nOUtl. Ve think that a majo'ri ty 01 

i u aembers had already lett toward deeper or southern stations I 1 t 

~pear. better on Southern Georges bank and Strata. 3 and 4. 
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Modal lengths 01 males are 14.6 to .l.2!.1..cm, leule. being about 

~ ca, and the percentages relative to the total nu.bers oE males or 

Eemales are 11 % and 27 % respectively_ 

As tar as we could notice, .,st aales were i_t1.lre or a.t the first 

stage, while all teaales were i~ture. 

3) Squid longer than 18 ClIo torm the third group uei represent 3 % oP 

the population. Here again, they IIaY be a. mixture 01 VeDerations and the 

mean lengths. 22.5 CIII. in malu, 1.2..:1 em in PUIales, MY be not significa­

tive. 

The males were at inter.ed1ate stages 01 llaturation, I or II. 

and very tew mature anillals vere caught. 

By reterence to SUMMERS's growth sheme:, we can consider that 

group 1) consists at Young-ot-the-year, hatched in SUBIer, while 

group. 2) and 3) are the grown-up o~ group. 1) and 2) o~ the popu­

lation sampled in May. 

II - Illex illecebrosus. 

A. May. 

At the time ot our spring c::ru.ise, .ll.!!!. vere virtually absent 

trom Northern Nova-Scotia and began to appear to the South 01 La Have 

bank f on Southern Georges bank, they vere well represented and began 

to reach the sh&llower strata. The highest catch however was _de on 

Baccaro bank just at the end ot the cruise. as we vere sailing back 

to the North, and this indtcates that the inshore lligration was deve­

loping. 

At first sight. the size structure 01 Illex is silllPle, but 

we could notice regional variations 01 the MAIl lengths. 

The main part ot the populatioIl·U COJIIPosed 01 males 11-22 01., 

females 10-23 CIIi, 01 which mean lengths are .!.1!.! em and ll!l. 011 respec­

tively, when all the sUQ;»les are added. In tact the JleAD length 01 lIales 

is 14.3 em on Nova.-Scotia, 15.4 CJI on Georges bank. and 15.6 CIl to the 

South oE 4()0 30 N, the corresponding Mans Eor lea&les being 14.6 OR, 

t 5.8 em. and 16.4 em. This latter value 1s rather high because 01 the 

presence ot a greatS%' m.uaber ot teJUles in tbe 19-22 classu only in 

the South. Large EeJIalu 23-28 CIIl were also caught bu.t in very little 

nwnber. 

Host!.!!!!. in this .e&Bon are l_ture t 90_ lIilles longer 

than 13011 are at .tag_ I, a tfIIW 15-18.01. are at stage II, SOlIe 14-22 ca 

(17 c::m) and even a 12.5 em spec:l~ are utu.re. As usual. female. are 

i_ture. but the largo ~..ale. 20-28 ca (21 aa) _t in tho South ....,.e 

maturing I these are probably slow grow .aJ)ers ot the winter spaWlling 

group. 
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B. IIovember-Doceaber. 

Together vi th Loli go I 111_ vas one ot the .,. t a.blmdant 

species present on the area in tall. The total catch vas ilbout 850 kg. 

the best haull being realized Mar Corsair Canyon in the North, near 

Hudson Canyon to the SOUth, in rather co14 vaters (10· -10.5- c). 

CoJIpared vi th our previous observations in early tall, the 

size distributions shoved a very WDl.sual pattern, and 3 co%llponents 

were isolated I 

1) 60 % oP the catch in IIWIIber consists in juvenile squid 6-7 to 

14-15 011 in ..... tle l_h I IIOdal l.~h oP lIale. is 1hl CIII, lli!LCIII 

Por females, it not biued by .electi vi ty. They were present princi­

pally in the Jforthern part 01 the IW'veyecl region, including lfova-Scotia 

(where their _an length is about 10.0 a.), and vera the nearlyexclu­

sive inhabitants ot strata 17 and 18. 

2) 32 " 01 the totel IIWIIber ore lIIele squid 13-21 ca, D>del length 

ll.l CIIl, oDd PeIIal ... 14-23 ca, IIIOdal size .!l!! on. They are widely 

dolllinant on Nova-Scotia and Southern Georges bank, but tend to be: 

lesl h~portant on strata 3 and 4, and are .found principally at the 

60-100 Pms level. 

In SOlIe stations oCCQPied in shallow waters of the central area 

(Strata 10 to 15), mean lengths ..... e Pound to be lower than in generel 

for exaJll)le, JUles 13.7 em and tUlales 14.0 em on strata 10 and 13, 

and this ,hitt MY be dLle to a Jd.xture with the previous 9I'0~. 

While all lemales are illlU.ture, D)st ules larger than 15 CIa are 

at stage It at stage II above 18 CIt, and aa.ny 17-21 ca are .. turs. 

3) The last 8 % 01 the population consilt in the large lqaid which 

are the most coraonly cited COJll)ount. Ranges and _an lengths are 

21 - ll...1 - 25 em in lIIele., 22 -.u...2. - 30 011 in Peule.. IF we re.l'er 

to the classical growth scheme ot the species, they were the maiD 

co~onent 01 the populAtion observed in Kay, and are equ1 valent to the 

aniaals leaving NewloWldland in NoYeilber. In thig season, we Pound them 

everywhere, but in rather little quanti ties, it we except the deepest 

strata and D)re particularly stratum 4 to the Soutb where they are 

dollinant. As indicated also by their aggregation near the canytns, 

natural ch.amlels to the slope, lICIt Mllbera ot the group bave lett 

the shelt where smaller squid 01 the: two other ;roup. stand doJldDaDt. 

The situation described here 1. quite dilterent ot what was 

observed in September-october ot previous years, because ot the appea­

rance ot large nuabers ot sJUl.l .qt.dd, and. the decrease 01 the bigger 

aniul.s we used to .... The second. group described above vas observed 

"with equivelent o1&e in 1974, but thea vas only in the South (PAULMIER 

ond HBSNIL, 1975), and it seeos s10dlar to the group oP little .quid 

appearing on Newtoundland __ in .o_r oP so.., years (SQUIRES,1957). 

Although cited tram U.S. GrouDdtish Surveys in lAte Ea1l or early 

spring (TIBBETTS, 1975) the group ot juvenile squid 10 ne" to "us. It. 

existence, it. dominance even, call tor aD origin&l growth schea. 
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In this report, only. description is given at the situations 

observed 1n both seuons, and particular attention is given to the iden­

tification o£ size groups. Little explanation is written ot their inter­

relation, ages or progeny. The .utiplicity at the groups ....... ndl • 

better precision in the establi,hMnt o£ growth .cheJies. This partlcu.lar 

problll!ll vill be the .ore precise subject ot a second paper (MESBIL, 

ICMAP Res.Doc. 7~~65). 
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Male. 

em claaa I ..... Stage I Stage II llatw'el 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 
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2 I 

6 

6 2 

10 2 2 

26 4 5 5 

15 6 9 II 

6 8 8 16 

7 6 5 21 

2 9 9 19 

2 12 13 20 

9 8 24 

5 5 IS 

4 9 24 

2 6 25 

4 18 

21 

2 25 

I 12 

13 

9 , 
8 

2 

2 

2 

* Only exudned indiviclu..J.. are oomi-.d. 

** Host maturing or Mature l'e.ales have _ted. 
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I_. IllAturing 

4 

6 
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18 I 

37 8 

45 24 

26 17 

18 43 
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I II 

2 4 

I 

2 

Fi9' I - llaturity .tag .. q~ Loligo pealei* - llay 1975 
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llature 
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28 
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6 

3 



- 8 -

Hale. PeMles 

em class Nova Scotia 11 01 40- 30'. Sot I IIova Scotia li ot 4Q-30'!i S o£ 4Q030'N 

4O"30'Il I 

5 1 

6 

7 

8 2 

9 1 3 

10 2 3 1 2 

11 4 1 5 3 1 7 

12 32 6 28 28 2 20 

13 136 15 57 132 17 61 

14 231 42 95 219 40 83 

15 96 70 197 99 46 153 

16 11 45 213 45 42 196 

17 6 11 64 19 35 128 

18 1 3 15 1 7 93 

19 2 8 4 2 43 

20 3 1 22 

21 4 1 8 

22 2 

23 1 

24 

25 1 

26 2 

27 

28 

NT 523 194 \ 693 560 195 822 

Fig. 2 - Length distribl.ltions ot Illa illecebrosus (expanded 
to the whole cruise catch) - llay 1975. 
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6 

7 
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10 
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1) 

14 

15 

16 

17 

18 

19 

20 

11 

2< 

2) 

24 

~5 

26 

27 

Tot. 
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Lale3 

17 

P7 
JJ9 

580 

1171: 

1 i).:i4 

2 jBj 

1045 

26')0 

2150 

117, 

79f 

155 

211 

152 

114 

97 

15) 

1Q1 

74 

42 

,\4 

v 
-" 
!;J 

17"3131 

eemales 

16 

154 

JJJ 

390 

1019 

14JO 

2178 

2771 

2341 

1887 

929 

416 

228 

117 

102 

74 

114 

16 

1 ) 

11 

14539 

Pig. 5 _ Length distribution ot the whole catch of Loligo pealei 
oovemlK: .. ·-llecember 1975 
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ca clan Kale. PeJOOles 

6 1 

7 4 3 

8 6 6 

9 125 18 

10 1037 649 

11 1506 1436 

12 825 837 

13 400 483 

14 321 387 

15 358 354 

16 379 363 

17 336 J04 

18 242 227 

19 173 212 

20 56 116 

21 52 75 

22 89 38 

23 165 36 

24 140 69 

25 19 111 

26 116 

27 49 

28 33 

29 10 

30 3 

Tot. 6244 5935 

• 

Fig. 6 - Lengtb diltrit...tloDll o~ tile wbole catcb o~ 
Illex l11ecebros", - _-Decuober 1975 
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011 class r-. 

6 

7 4 

8 6 

9 30 

10 123 

11 155 

12 138 

13 142 

14 164 

15 206 

16 148 

17 63 

18 18 

19 14 

20 2 

21 

22 

23 

24 

25 

l'ig. 7 -
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Staga I Stage II Matw'e 

1 

13 1 

50 

60 2 2 

32 23 13 

22 29 30 

6 13 16 

1 2 28 

1 1 57 

2 100 

80 

13 

Matw'i ty stages ot __ l1li4 ul .. Ill_ 1l1!C!l!br!!!WI 

1I000000-_r 1975 
• 
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