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Introduction
This paper provides a description of the fishery for Illex iliecegrosua

in the Newfoundland area (NARFO Subarea 3) during 1989-93. Commercial catches
are broken down by month, NAFO Division, and processing category. Length
composition and (for males) maturity are described for those biologiéal
samples which could be obtained. Seasonal trends in nearshore temperature are
described for éll five yeare at one sampling site. Yearly catches and
biological characteristies have been deseribed for most years between 1965 and
1988 (Mercer MS 197%; Collins and Ennis MS 1978; Hurley et al. MS 1979; Beck
et al. MS 1980, M5 1981, MS 1982, MS 1983, MS 1986, MS 1989; Drew et al. MS

1984, MS 1985).
Materials and Methods

Data on monthly inshcore sgquid catches by NAFO Divieion were obtained
from the Fisheries Systems and Statistice Branch, Department of Fisheries and
Oceans, Newfoundland Region. Biological samples were taken (from the
commercial jig fishery}, when available, at Holyrood, NAFO Div. 3L {Fig. 1»
during 198%-92; no samples could be acquired at Holyrood in 19%3. Other
samples were opportunistically acquired from NAFO Div. 3L in 1993 at Chance

Cove and New Bonaventure (Fig. 1). Samples were acquired from Div. 3K in 19%0

(Great Harbour Dsep) and 1991 (Jackson’s Arm}. Only a eingle sample wag
obtained from Div. 3P during this S5—year period; that from Bay d’'Espoir

{(Fig. 1) in October of 1993.

All squid samples were dissected, sexed, and measured in dorsal mantle
length {DML) to the nearest 0.5 cm. Maturity stages for males were assigned
according to Mercer (MS 1973a). Samples were péol:d over biweekly pericds for

dascriptione of length, sex, and maturity composition.

Temperature data were collected at Holyrood using Ryan thermographs,
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moored near the bottom at a depth of 11 m. Thermographs were maintained

throughout most of June-November in all five years.
Results and Discussion

Regérted Catches

The annual Newfoundland squid catch increased gradually since 1986, to
3101 t in 1989 and 4439 t in 1990 (Fig. 2, Table 1). It subsequently declined
regularly to 923 t in 1992 and only about 100 t in 1993 (preliminary data).
The marginal improvement in the aquid fishery in 1989 and 1990 reflected
slight increases in abundance of squid in those years. However, squid
abundance at Newfoundland has remained generally low throughout 1983-93. This
ll-year period of low squid abundance is the longest on record. Such extended
periods of low squid abundanca, as also seen during 1968-74 (Fig. 2), have
generally coincided with cold conditions on the eastern Newfoundland Shelf

{Petrie et al, 1992).

Largest monthly catches oc¢curred in either September or October for all
five years during 1989-93 (Table 1), as has commonly been observed.

Historically, most of the annual catch has been derived from Div. 3L (Mercer

1973b), as was also true during 1587 and 1988 (Beck et al. 1989). During
1989-92, however, most of the annual catch (52-84%) was derived from Div. 3K
{Table 1). The reasons for this change in spatial distribution of the catch
are unclear and they could include a northern shift in distribution of the
tocal population, perhaps in response to pray distribution. Also possible ie
that recent chénges in socio-econemic factors may have reeulted in an increase
in fishing effort in Div. 3K relative to-that in Div.3L. Unfortunately,

however, we have no data on fishing effort.

Most production was in the fcrm of round (whole) sguid, with dried =quid
also pfevalent_(Table 1). A seasonal trend was evident, especially in 1989
and 1990, whereby round squid predominated early in the season (June-
September) and dried squid production was most prevalent late in the season
(October-December)}. This change in prominence of production categories was

probably related to seasonal increase in squid size.

Biclegical characteristics

Length freguency distributione were unimodal for most localities ang
biweekly periods sampled during 1989%-93 (Fig. 3-7). Only for both August
sampling pericds at Holyrood in 1992 was a second mcdal group (of small sgquid)
appareht {Fig. 6). The preéénce of more than one modal group is rarely
observed within length-frequency distributions which are aggregated over two-
waek pericds. For example, it hae only been previously observed twice within
the Holyrood series based on jigged samples; cnce in 1978 (Hurley et al. Ms

1979) and once in 1985 (Beck et al. M5 1986).



Mean biweekly mantle lengths throughout 1989-93 (Fig. 3-7) were
generally smaller than those of any earlier years during 1578-88 [Back et al.
MS 1982, M5 1983, MS 1986, MS 1989). Smallest mean mantle lengths were seen
at Holyrood and Jackseon‘s Arm in 1991 (Fig. 5). For the earliest periods
sampled at Holyrood in 1§91 {August 16-31 and September 16-30} mean mantle
lengths for males were 1.9-5.7 cm sma}ler than those for any earlier years
aince 1977. Similarly, for those same Holyrood sampling periods, mean lengths
for females in 1991 were 1.9-6.5 cm smaller than‘any previnuély recordgd. It
is unknown whether small size of squid at Newfoundland, during recent years of
low abundance and cold conditions, is related to late spawning, poor growth,

or other factors.

Sexual maturation of males during 1989-93 (Fig. 3~7) was generally
similar to that in earlier years. Squid of both sexes sampled at Bay d’'Espoir
(NAFO Div. 3P, ﬁig. 1} during October 16-31, 1993 wefe larger and males were
in more advanced atagéa of sexual maturation than those sampled later at
Chance Cove and New Bonaventure (Fig. 7). Advanced sexual maturation of male
squid on the South Coast of Newfoundland may be related to warmer condikiOna

or different feeding regime than on the Northeast Coast.

Inshore Temperature Trends

Seascnal trendes in local water temperature at the Holyrood sampling site
appeared to vary among years, especially with respect to day-to-day
variability during the June-August period of warming (Fig. 8). In 1990 and
1991 daily temperature freguently dropped below 5°C until mid-August. Any
possible relationships between local temperature and squid catch,
distribution, size or maturation would require more stringent analysis.
However it appears that in 1991, when squid were unusually small, lecal
conditions were especially cold. Temperatures for the other years during
1989-93 peaked at about 14°C, as was the case during 1986-88 (Beck et al.
1989) whereas in 1991, maximum temperature did nct reach 12°C (Fig. 8).
Colpourne (1993} also showed that surface water was particularly cold during

summer, 199]).
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Fx:.g. 1. Location of 1985-93 mquid sampling sitee in relation to NAFO
Divisions. .



PERCENT (%}

100
-~ 80
E
w
o 60
(=]
=]
S
wn
Q 40
2
Q
=
< 20
YEAR
Fig. 2. Annual landings of short-finned squid for NAFO Subarea 3, 1953-93;
HOLYRGOD
:" 19689
o5 L N=356 July )-15 N=2O2
20 - Xz |65 Immature %3167
15 L Mat A b—
14 Mol C
] [,
2_ ..' IMmuru! (l ]
[ \
o T T A e e e s Y RO A B et B B B Y B e Bt e
0 - r 4
25 | N=387 ‘ July 16-31 M =388 -
bk X=18) ’ = X:18.6 i
15 |- . ]
i N JI s ]
5_ ] B 1
- | !
0 | — rlu T JF;LT N A ey e I A N B R i s S B O S B B
3 - - N
o August 1-15 -
25 |- N=234 N=219 .
2 - X=189 X=194
15+
0
5
o T T T T T T T 7 T T T T T T T T T 7 1T

-~ 5 -

T T 1
I3 14 15 16 IT 1B 192021 22 2324 2526 2728 2930

MANTLE LENGTH [ cm!

1314 15 16 I7 iB 19 202( 222324 25262728 29 30

Fig. 3. Length-frequency distributions for males (left, with maturity
overlain) and for females (right) by biweekly periods at Holyrood in 1989.




_10_

HOL YROOD N= 250
1990 X=18.1
July 1631 '

B3R By
T
T g

o
1

wm o
T

= . H s e e I....l.“..I_..[____.i_..F. ""l\"!""‘]‘ T==7 EX) B Cl e ) Tt By S P .‘i P
T N:593 ™ N= 480
August 63 X=202

R JNSY [  d B S |

o3 abBRo
T 0
»il Z
"
@
[ ]
1
-
}

e e S ) N B e I B B e B e e e e ) e K S e o B e S i e e S e L B
= N: 156 N= 142

ArgJie

[T I Y D S

Ll

] L] :
B o R e O I B B ] S ol B O S B G R

183 — GREAT HR. DEEP — Ne D33
‘ T o X=18.5

i i L . RN
0= n= 278 Nz 258
X

PERCENT (%)

e

25t %197 = Septemper -5 e %:19.9 =
- ) : |’“-- ) =1
!5 - | e | _ 'T.] -

- o TR = =

LAl e

i S s e e e L e e e
N= 139
Qcroper | -15 %-228 =

I
> Zz

25 - “
20 - =
15+ b

""l——"-i_- .._..i..»—— J--‘-J""‘l-.“_] (-‘}-'w"l-—\—-F:'-‘IM--lu-hiy-—m' N O SR e T I I
: N= B3 n
Octoper 16-3! X:227 -

S |

_il
|

R R e T T e B I 1§ T

T . T T T o ST 7.”_". [ A

1314 15 18 F’ 18 1szb 21 22 2324 25 2_6272|§ 29 3¢ 13 14 15 1§ 17 18 12 20 2! 2223 2425 26 2728 7’9 ic
MANTLE LENGTH (cm) -

Fig. 4. Length-frequency distributions for males (left, with maturity

overlain) and for females (right) by biweekly periods at Holyrood (above) and
Great Harbour Deep (below) in 1990.




N

PERCENT (%)

- 11 -

N= 460

25 .74

20

HOLYROOD
" 1991
August 163

N=5S (2
= 178

25 - N 133
20 -  %. 180
=
10 |

1

=T T

September 16-30 . Nz 15]

H

T T T Tl
ESt
20 = Nag5T

X=21.2
10 =

I T 0 v 17

Qctober6-31

30
25
20
15
10

Ne 319
X= 210

(¢
TTTTUrT T

Novernper 16 -30

!

A Y N

N=750
Xz |70

~
o
| L I

-
P
s

L

mmaturs

Mol 4
S Mat C
8 Moture

Jacksons Arm
1991
August [6-31

N:94b
X= 174

U U Y S S

w
Q
=1

(o]

N=74C
x=187

o
B A A I

(L

T T T T

Sepremper 16-30

S0 (SN S SN Y DU SO Y B

|

@

L .. T TG T o T,
0112 3 k1518 17 18 9202 22232‘4252627282930

' 1 1 ' ' i ) ! - . .
21314 15 8 17 8 92021 222324252527 2829 37

MANTLE

Fig. 5. Length-frequency distributions

LENGTH ({(cm!

for males (left, with maturity

overlain) and for females (right) by biweekly periods at Holyrood {above) and

Jackson's Arm (below) in 1991.



(%)

HEHRCEN I

N
v O

- - M
own o ;o

- 12 -

Nz 102 r— HOLYROQD N: {44
Ra16.3 . 1992 X

July 16-3
Tan TN
H

immature !
i

43
7.1

>l Z
1"

}
4 [_—] ’ August 1-15

_lm' _1 _ '—_L___
L aniim

T T Ty Tt

N i August 16-31 — N
X=185 l— ! _;@ T(_ -—T %=

R SR U AU DUy U B B

September | -15

|

Al

T

' | 1 ' . . . ' ' . . . . . . 1

l 1 1
Seprember 16-30

. | paN
i | mill 1

Hoou
[A¥)
n W
o™

N=103
X:234

»1 Z

i

]

[N T O NS (NS WO O N N N Y R S8

1.1

s 720 \ :
T 1 71 1 1 17 1T T 1T 11 31T 777 fFtT1r0rr—i—v i1 T U0 T T T 7

2 131415 16 17 18 1920212222 24252627 282930 (213141516 17 18192021 2223242526272829 30

MANTLE LENGTH (cm)

Fig. 65 Length-frequency distributions for males (left, with maturity
overlain) and for females (right) by biweekly periods at Holyrood in 1992.




- 13 -
3s |- |
30 L N:83 1933 N= 152
o5 k. X=2i6 Boy DEspolr %226
20 October 6-3!
ture|
15 ::1"
10k
5’ | Mot C
- o Mature | e 1 | | I =
T T T T T o A R S 1 T (L L e T A A A B
&
— 30 1993 N=237 7]
E 25 New Bonaventure - %199
(] 20 November |- 15
Ei 15
o 10 .
5 -
0 : T T T T T T T T T T T T T T e T T T
30 [
25 1993 N=130 :]
20 Chance Cove R=21.2
15 November 16-30
10 _
5 _
o T T 717 1T 1T 1T T 7T LT 171 7 T

o ! IR
627282930 B 14I5 BT B R202122232425262728 2930

MANTLE LENGTH (cm)

Fig. 7: Length~-frequency distributions for malee (left, with maturity
overlain) and for females (right) by biweekly periods at Bay d’'Espoir (top),
New Bonaventure (middle) and Chance Cove (bottom) in 1993.



5 M
T T T 1 TT F¥FT 1
=
e
e —
=
.‘%
L
B
o

ra '
T
—

=
__.:_:
l-____
P%
,}
[ N 000 T N N O O OO O A N

"’_r

==
—

- =7
—r
=T .
) -

A
A BN SN O B P S A |

T
—

991

TEMIERATURE {°c)

I =3 ' &
s il A I 1 A T e e AR R I TTTrET1I'rTd 701 177

~ B

L] B
LTI Ty T ITIT T UT LY LY e

5]
e
:‘-2-1:‘
P
=_
=z

L3 -]

<
i
\

I Y GNNSR0S M A RO OO O O

': _I - 1993 ‘
=y T
‘ tm ’ !
' N : ; \V‘/ } H"rﬁ I\Jﬁ\'\ |
il
Ne |
L

C WM wuv  Aug Seor Get o

MONTH

Fig. 8. Mean daily bottom .( 11 m) water temperatures at Holyrood throughout
spring-agtumn of 1989-93.



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14

