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At the 7th Annual Meeting of ICNAF, Canada and the United
States were invited by the French delegation to send blologists to ob-
serve fishing ocperations of trawlers in the 1958 spring fishing season,
and to sample their catches. Arrangements were subsequently made through
the FPederation des Syndicats d'Armateurs a la Grande Peche For the wri-
ters to go aboard the trawlers-"Clairvoyant" and "Zelande™.

The trawler "Zelande" picked us up at Sydney on March 15 and
proceeded to Subdivision 4R where fishing commenced on Mareh 16. Me-
Cracken transferred to the "Clairvoyant"™ on March 17th and remzined
there until March 25. Clark remained aboard the "Zelande™ until March
21, went aboard the "Santo Andre" for five days and returned to the
"Zelande'" from March 26 to March 30,
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Areas fished

The trawlers fished off the west coast of Newfoundland (4R),
in the central Gulf of St. Lawrence, off the northeastern part of Cape
Breton Island (4T) and southeast of St. Paul Island (4V) (Flgure 1).
Fishing was carried out in depths from 45-165 fathoms (80-300 metres)
but mainly in about 110 fathoms (200 metres). Locallities where catches
were sampled are shown in Figure 1.

Ro sea 1ce was seen In the Gulf of St. Lawrence and surface
temgeratures ranged from 1.0%Cto -1.0°C. in the St. George Bay area
(#R) and -1.0°C. in the Bird Rock area.

Fishing Gear

The size of gear used by all three trawlers Is essentlially
the same. OSpecific details of the gear used arve glven in Table 1.
The trawls used, with hesdrope about 80 feet and footrope about 110
feet, have about the same mouth opening as those used by Canadian and
United States large otter trawlers. Ground cables were about 180 feet
in length between the otter door and the Danleno. Bridles between the
Danleno and upper wing end were about 39 feet, Body of the trawl in
all cases was of panila. French vessels were making extensive use of
nylon in the codend and lengthening plece. The nets had much longer
lengthening pleces and codends than North American trawlers.
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Table 1.

-2

were taken.

Headrope

Footrope

Body of net:
Twine
Mesh slze

After Belly:
Twine
Length
Mesh size

Lengthening

Piece:
Twine
Length
Mesh size

Codend:

Twine
Length
Mesh 3lze
Splitting
Strap Attachment
Protective

Materilal
Topside:

Underside

Zelande

B0 fest
116 "

Manila (=zingle)
ca. 6"

new, kact
cantrag

Nylon, single

60 meshes ?
S5k" new, knot
centres

Nylon, double

70 meshes

ca, Wk"* Inside)
knot, wet, used)-

Bingle«layer

Nylon, double
twine

4“5 meshes

ca. 44" inside
knot, used, wet

17 meshes ahead of
codline mesh

Chafing gear-
single nylon
(n1d after belly!
attzched loosely

oveT last 12 meshes 2

Details of otter trawls used by vessels for which catches

Clairvoyant Santa Andre
80 feet 87 fest
110 " 110 "

Manila (single)

ca, 6"

new, knot
centres
Manila )
37 mashes ) ?
54" mesh )

Nylon, double
ca., 100 meshes
ca. L"-44" knot
centre, new

Double-layers

Nylor. and manila

doubla twine
ca. 52 meshes
L-L4" nylon

54" resh manila

About 24 meshes
ahead of codline

Layer of double
manila netting
covers bag,
open aft. About
fect slotted

of codend - open aft cowhide under
about 18" of slotted splitting strap.

cowhide under split-

ting sirap.

Cowhides under
codend - netting
under splitting
stran.

E3

Layer of dotcble
maniia netting
full length or
lengthening

rlece and codend

- extra layer
under splitting
strap along «ith
cowhlde - cowhides
cover ing bottom of
codend.

Manilz (single)

ca. 6"
new, knet
centres

Manila, single
40 meshes

54" new, knot
centres

Manila, double
ca. 70 meshes
ca. 53" knot
centre, new

Double-layer

Manila, double
twine

ca. 35 meshes
knot, used, wet

24 meshes amhead
of codline mesh

Slotted cowhilde
covering bag -
attached forward
and lateral
edges, open aft,

Cowhide under
codend .



Catches

The catches of the three otter trawlers consisted mainly of
eod. In Subdivision UR catches were usually 79-80 thousand pounds per
day. Catches from the reletively small amount of fishing in Subdivi-
slons 4T and 4V were much smaller. Catch per tow (2 hours) varied from
a low of 1,000 pounds taken 5) miles east of Gaspe Peninsula to a high
of 70,000 pounds taken off Cape St. George. Hauls up to 25,000 pounds
were taken west of St. George Bay and off Cape Anguille. Catches off
the Bird Rocks did not exceed 10,000 pounds,

Some redfish were taken in most hauls. A4 few catches of up to
5,000 pounds per tow were seen, off Cape St. George, Cape Anguille and
Cape Ray at depths of 80 fathoms and over. In one tow 40 small redfish
(7 to 8 cm. long) were noted. Some haddock were taken In most tows in
Subdivision WR. Only occasicnally were they taken in quantity, partlcu-
larly off Cape Anguillle and Cape Ray., Polleck were taken occasionally.
Other species noted were American plalce, wolffish, hake, skates, lump-
fish, grenadlers. 4 few shrimp and an occaslonal silver hake were noted
in the catech. One or two halibut were taken in most tows.,

Food of Cod

Examinations of cod stomachs were made In two locatlons. These
may be summarized as follows:

Sample Date Position Depth in  Tétal No. with
No, fathoms Examined Food
1 3/17 48°281 x 59945
W. of Cape St. George 90-154% 75 7
2 3/22 489591 x 59930
N. of Cape St. George 110-130 80 31

The stomachs of the seven cod in sample No. 1 which had been
feeding contalned:

4 - unidentifled fish of 8-22 em, length (capelin?)

1 - redfish, 18 em. - possibly eaten in net as muscle con-
vulsions were notlced (2 hours following haullng)

1 each - splder crab, annelid, shrimp, brittle star

The empty stomachs of "mon-feeding" cod frequently contained
very small fragments of hrittle stars or shrimp.

4 summary of the stomach contents of the 31 cod in sample No.2
which had been feeding is given in Teble 2. Fish 1is shown to be the most
Important source of food for the cod, capelin being the predominant
specles. Euphasids and shri-wp are also relatively imrortant items. No
difference between the sexes In stomach contents is dliscernible.

Cod taken north of Cape Anguille (48°n5' x 59°u71t) in 200-250
meters were observed to be feeding most heavily on redfish,

Maturity and reproductive cvyele

Gross examination of the gonads of cod was carried out for
samples from Subdivisions 4R, 4T and 4V. Sampling locations are listed
in Table 3, which shows that most fish examined were taken from depths
greater than 100 fathoms and most of the samples came from Subdivision
LR. Both male and female mature and immature cod were taken in the
catch at all sampling localities (Table 4). In Subdivision LR the pro-
portion of males in the catch appears to be slightly higher than
females.

csecuencl/ta

EA4



T

Table 2. Stomach contents of cod sanple No., 2.

Total A3 Primary Fo-d As Secondsry Food
Variety of Number Bumber of: Number of:
food items of

Items Males Ferales Both Sexes Males Females Both Sexes
Amphipod 1 - 1 L - - -
Capelin 37 3 3 6 1 - 1
Cod 1 1 - 3 - - -
Cod viscera 7 1 1 & - - -
Crab (spider) 2 - - - - 1 1
Tuphasid 12 Y L 8 1 - 1
Plaice 2 1 1 2 - - -
Redf1ish 2 - 1 b ~ 1 1
Shrimp 5 1 1 . 1 - 1
Unident. fish

and frags, ? 5 3 8 1 1

Table 3. Cod samples examined for maturity and =tages of reproductive

tycle,

Sample Subdiv- Positiin Depth
No, Date_ _ ision Region N, Lat, W. Long. Fathoms
1 17/3/58 4R W. Cape St. George 180287 x 5904 * 90-154
2 22/3/58 LR N. Cape St. George 48059! x 55033 110-130
3 19/3/58 LR W. Cape St. George “+8930' x 59940° 115-120

% 21/3/58 4R N. Cape Anguille L48%05' x 54937°
' 471 120-1%0
5 2%/3/58 LR Cape Ray w7CU1 P ¥ 599307 1.5-130
6 18/3/58 4T Bird Rocks 48920 x 6£2°00° 135 160
7 25/3/58 by St. Paul Is. L79c0" x 60°00° 115170

Table 4. Numbers .i male and female immainre and mature cod, and per-
centages of r.Tes In samples (1),

Sample No. Subdivisilon Imm. & Mat, Tmm. g Mat. % Maies

1 wff 14 ué 15 o 61
2 4R ik 23 L5 b Lg
a LE £ L9 14 30 56

Ly 12 3 17 23 5
5 4R 1< 2 12 2t 5
6 LT 1€ 12 10 12 56
7 Ly Yy 28 28 21 L2

(1) 8ince most samples were from 2od retained. tne provertion of
immatures 15 lower ther “n tne 2ctus L cateh.

Size at maturlity

Division of cod into immature znd maturs categories in March,
by gross inspection, for the area of sampiilng 1s qulte easy, since ma=-
ture cod are 1n an advanced stage of the reproductive cycle. The per-
centage of mature male and female ccd in relation to lengih, for Sub-
divisions 4R, and 4T - 4V are shown in Tanhie 5.

sieu. cofBa
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In both areas male cod begin maturing at a smaller size (43-
46 cm.) than females (46-49 cm,). In the sample from Subdivision 4R
it is quite apparent that 100% maturity 1s reached at a smaller size
for males (61 cm.) than for females (67 cm.).

Although maturity samples for Subdivisions 4T and 4V are small,
they Indicate that cod begin to mature at about the same size in these
Subdivisions as in 4R. However, onset of maturity appears to be less
sherply defined in relation to size for Subdivisions &T and 4V, with im-
mature fish occurring at larger size than in M4R.

Table 5. Percentage of mature male :nd female cod by length in Sub-
divisions 4R and LV-4T

4R 4y-Ly

Length Male Female Male Female

Group Mature Mature Mature Mature
e, No. 4 No. } 4 No. 4 Ko. 4
3 1 0
34 - -
ag 5 0 2 0

6 0 5 0
L3 3 o] 6 0 1 0
46 12 17 12 0 3 33 - -
Lo 15 27 11 18 1 0 9 0
82 20 L5 2k 21 10 20 8 12
55 25 68 18 L5 8 50 10 20
58 30 93 12 75 6 67 5 0
61 28 100 16 87 5 60 L 75
6l 28 100 27 93 6 83 8 87
67 2k 100 1 100 2 50 6 67
70 16 100 1 100 8 50 5 20
73+ 23 100 3+ 100 15 100 15 100
179 200 6l 71
Steps of Reprodugtive Cvcle

Gonads of mature cod examined were classified into one of the
following four stages: I - Ripening, II - Ripe, III - 8pawning, IV -
Spent-Recovering. Results of these examinations ars presented in Table 6.
Most of the mature cod were in the pre-spawning stage of thelr reproduc-
tlve cycle. Cod from Subdivision 4R appeared to be further advanced in
the reproductive cycle than those of 4T, and especially 4V, It also
appeared thet cod were further advanced toward spawning in the area north
of Cape George than in any other area, since stage 1I] males and females
were only seen in any appreciable number there.

The advanced stage of gonad development in Subdivision 4R
suggests earlier sﬁawning for stock of cod sampled there than for thosas
sampled in 4T and 4V, B8tages of cod gonad development seen in this
latter subdivision are in agreement with results of spring and summer
sampling in 4T. These have shown that cod spawning occurs in 4T from
late May to Beptember, but with peak spawning in late June.

Langihae of Cod

Cod measurements were taken in all the major fishing areas of
the trawlers visited (Appendix Table I). Most of the sampling was of
that portion of the catch which was retained for salting. In three
instances these samples wers supplemented by measurements of the dis-
carded portion of the same catch. Two samples were obtained of the
unsorted catch and included some discardable sizes. The dilscard was

Bouaﬂﬂ’./s
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80 light, usually, that lengths of fish in the sorted (culled) and
unsorted catches &1fferad 1little.

The individual samples are listed in Table II of the Appen-
dix. The samples were placed into groups representing six fishing
aTeas and plotted in Fig. 2 as percentage length distributicns. From
comparison of the distributions it may be seen that the smallest cod
were in the Bird Rock area (4T), where most were smeller than 53 cm.
In the 8t. Paul Island area (4V), to the south, the fish were conside-
rably larger, the majority being rather uniformly distributed over the
4871 em, range. The cod of SBubdivision 4R were characterized by modes
between 60 and 65 cm. and 48 end 53 cm. The Cape Ray and Cepe Anguille
fish were similar in length. Bomewhat more smaller fish were taken
west of Cape George and more larger fish north of Cape George.

Table 6. Reproductive stages of mature cnd, during late March in 8ub-
sions 4R, 4T and WV

Males Females
Subdivision Stages Stages
and lLoeation I I 111 IV 1 If III 1Iv
) o, % % % % |Mo, $
0ff Cape Ray 28 57 & - - 21 B85 10 - 5
W. Cape Anguille ga 69 2 - 3 2 70 30 - -
W. Caps 8t, Ueorge 29 &7 2 2 5 86 10 - 4
N. Cape St. George 25 - 60 36 L 26 58 8§ 20 14
L 4
N.W. Bird Rocks 12 - 67 8 25 2 50 - - 50
Ly
8t. Paul Island 28 79 - - 21 21 85 10 - 5
Leazths of Haddock

Only one small sample of haddock lengths was obtained. Whiie
a few haddock were caught in most hauls in 4R, only occasionally wers
they an important part of the haul. The sampie listed below shows the
large size of haddock which were encountered in the 4R area:

Length 37 40 43 46 49 32 55 58 61 64 67 70
Numbers 2 7 6 9 1 7 1 1 6 3 2 2
Dagarded Fish

Only small amounts of cod were discarded in the areas fished,
the greatest amount in any of the areas visited making up about 10 per
cent of the weight of the total ecateh.

All redfish taken were discarded butcatches did not exceed
5,000 pounds per tow in any area. Only negligible quantities of the
smaller sizes of other food fishes were discarded.

Discard samples of cod were obtained abocard each of the traw-
lers. The length composition of the discards is shown in Fig. 3. The
following "culling" percentages were calculated from the samples after
adjustment to equal proportion to the whole catch.

Conclusions can be drawn from this limited sampling only with
caution. We can probably conclude with safety only that cod of less

o-oooouo/?
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than 36 cm, are not usually retailned.

e in em Fercentage Dlscarded
danto Apdre Zelande Glairvoyant
<35 100 100 100
36-38 93 31 100
39-4] 66 19 100
Lo Yl 59 0 92
L5-h7 33 ) 54
k8-50 11 0 16
51-5& 0 0 3
>5 0 o] 0
=~=00000=~
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Figure 1. Ounlf of St. Lawrence showing ssmpling locations. Triangles for Zelande, circles for
Santo Andre; open for length semples, solid for food and matarity samples.,
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Figure 3. Samples of discards.
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Figure 2, Comparstive length distributiogs of catches ("ungarkad® and
"retained” semples).
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to Se ‘5l
C [s) O t
— Sample
Fo. Type Vessal Date Loostdon Dipth
. Pt Zel. 319 Bind Fook - 48° 20" x 6200 136160 .
» . Cledr. 56, Pealr Ia. — 47°00" x 60°00" 1106120 fu,
o Pyso. . /233 Cape By - P x ss’as-an' us-ms 2w,
4 Dusért, . "
P *‘_- : " L » "
. Uasort. n ya o-p Angnille - qs'us' Py A 135 fm.
8 Bab. " v LIY: 05" x 59°35° 120 fu.
B . zZal, 316 IR A Ay 85 fm.
1 » Cladr, Y19 W, Cape George - M°%0" x 99 %0 115120 fu.
3 " . V19 . * -2 x5 75 tm,
Mseec. » _y;g [ " » »
k Bet. Sh. Mmd. /26 . LI o LR U M .
Disec. . L L] L] | [ ]
1 Db, Zel. Vo . v _ 8 x 58 1% .
Disc, L L L] [ ] LI ]
- Bet, St. ind.  3/22° N, Cape Gesrge ~ MEISY' x $5°%0° 125 Ia.

s P o 4 e t 3 b 4 x)aa) Wfe) k{d) 1() 1@ =
2 1
28 1 y
n 3 1 16 1
LTI | ¥y 1 ¥ 32 s
37 2 15 1 1 2 n 2 2 3 33
w0 5% ] 3 1 3 1 2 1 a 6 2
LX) M 6 1 & 1 1 % 7 10 19 1 1
% g 1 25 B 6 1 & 12 2 6 25 B & 29 3
¥ T 1% 5 5§ 9 2 2 44 18 168 8 1 W ]
22 w 10 1 1 9 15 11 23 5 22 2 3 z 3
5 17 9 % § 2 5 12 8 16 8 18 2
s8 3 8 13 9 17 9 3N 13 16 ] 12 14
& 1 7 23 9 13 7 5 15 2 3 i6 L]
é 2 o9 2B 1 13 L W 15 32 3 w 23
e 31 1 18 7 12 7 ® 1u 1§ 3 12 20
° 2 4 17 8 7 3 8 9 13 23
73 W 2 7 3 % 3 7 9 9 1
7% 5 8 5 n s 7 12+ s 1;
e q 8 2 & 9 2 3 3
82 6 3 11 12 7 8
as 1 : ; 2 2 6
88 i 3 2 1 1 Y )
9N 1 T 2 1 3 1
M 3 1 3 1 6
9N 1 3 1 1 &
YORAL 209 85 129 18¢ 7 1w €7 323 99 182 121 138 315 232 92 1fY
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