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INTRODUCTION 

A continuation of the 1977 International Observer scheme was initiated 
in April 1978. A more detailed program was established with the main 
objectives clearly defined. It was the intent of both Canada, the U.S.S.R. 
and Cuba to establish the significance of the small mesh gear live as a 
regulatory measure for the management of the Scotian Shelf Silver hake 
(Merluccius bilinearia, Mitchell) fishery. 

Analysis of 1977 data indicated that a higher level of coverage as well 
as increased emphasis on methods of sampling was reqUired (Waldron, 1977 a, b). 
Concern was also expressed by Cuban and U.S.S.R. scientists that the current 
Canadian by-catch regulations were biasing the results. In response to this 
matter Canada removed these regulations from all vessels participating in the 
research program. 

This paper outlines the research program conducted jointly between Canada, 
U.S.S.R. and Cuba during 1978. 

MATERIALS & METHODS 

The joint program of observation commenced in early April on U.S.S.R. 
vessels and three weeks later on Cuban vessels. Four vessels from each fleet 
carried two observers, one from the participating Country and one from Canada. 
Each Canadian observer remained at sea for an average of three (3) weeks after 
which he was replaced by a new observer. This meant that there was a gap in 
joint sampling for a period of one (1) to two (2) days per month (Table 1). 
During the interim, both the Cuban and the Soviet observer continued the 
agreed sampling procedures. 

The catch data was collected on a set by set basis with species sampling 
done once a day. The time of sampling alternated between day and night as well 
as species. It was originally agreed by all Countries to sample every species 
caught during the set which was sampled. However, new Canadian observer 
requirements did not permit this in every instance. 

Samples consisted of length measurements and otolith procurement from 
all ground fish species. In addition, for selected speCies, gonad samples 
were taken as well as one hundred (100) detailed sqUid morphology samples 
and where possible one hundred (100) frozen squid per week were trsnsported 
to the regional laboratory. The length and otolith sampling techniques used 
were modified from those suggested by both the U:S.S.R. and Cuba. Essentially, 
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the method is designed to assist in estimating the catch composition of all 
species as well 8S providing random samples for length and age determinations. 
As previously indicated, it was not always possible to obtain the former ob
jective due to time constraints and other observer responsibilities. 

The method employed require that the observers have some degree of access 
and control over the conveyor belt(s) emptying the bunker(s). 

SAMPLING METHOD 

1. Three independent samples, each of a predetermined volume, are taken 
from the conveyor belts before sorting. The method employed was to fill a 
constant length of conveyor belts with fish Which are being mechanically 
removed from the bunker. 

If at the time of sampling, the species being removed by the belt were 
large (i.e. pollock or cod), then a larger area would be used inorder to 
obtain a sufficient number for adequate sampling. 

2. To randomize the sampling, the three samples are taken at equally 
spaced intervals throughout the processing of the set. The ability to 
judge the time of sampling is dependent upon knowledge of the estimated 
catch quantity, catch composition and average processing rate for the 
species captured. This requires familiarity with the vessel's operations. 

3. Each of the three samples are separated by species and the total 
weight of each is recorded. A random sample of lengths and otoliths, if 
necessary, of a particular pre-designated species are taken. Determination 
is dependent upon the amount of previous sampling of this species in 
relation to all species. 

4. The selected species sample is then measured and two (2) otoliths 
per cm. group and removed (stratified random sampling). 

RESULTS AND DISCUSSION 

The sampling coverage obtained in 1978 surpassed that of 1977 due to 
an increase in the number of observers available to the program (Table I 
and, Waldron 1977 b). However, the inability of the observers to sample 
all species, for lengths and otoliths, from one set did not permit a de
tailed evaluation of the observer's ability to estimate species catch compo
sitions. This estimation procedure presented few problems on most vessels, 
except when the bunkers contained catches from more than one set. In this 
situation, no sampling was conducted and catch compositions were estimated 
from the net before dumping or copied directly from the Captain's log. 

A joint Canada-Cuba study to evaluate this sampling procedure as a 
method for analysing catch compositions was conducted in July 1978. Results 
have not been fully analysed but they indicate that the method is quite 
adequate but very time consuming. It is best done in a "two man" operation 
and provides a method of estimating compositions when the processing tech
niques do not allow recording of the amount of fish processed per set 
(Waldron & Hurley trip report, 1978). 

DIRECTED FISHERIES 

The evaluation of the mixed fisheries for both Countries 
require some definition of a directed fishery. This term connotes a 
purposeful concentration of effort towards one species. Observations 
of the International Scotian Shelf fishery has been that Squid and 
Silver hake populations are heavily intermixed and it is difficult to 
fish each one separately. If this is the case, the Countries licensed 
for more than one (1) species would be reporting their effort as mixed. 
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An assessment of any particular stock, in this situation, would 
present many obstacles unless a clearer definition was developed. 
Ch i k u n i (1975) presented a graphical technique where by plotting 
elf against ~Q composHiofl, t was possible to distinguish a clustering of 
paints about 80me ~.1 composibon. He hypothesized that if there was a 
true "directed!! fishery, the clustering would occur over 60?o composition 
and at the higher levels of elf. 

Such plots for argentlne. squid and silver hake indicate clustering 
near 60% squid and 60~~ for both argentine LInd silver hake. Subsequently, 

for the fishery then cl"ileria account for the major proportion 
of the species catch (Table 4). These results (Argentine 64.6~~, 
Squid 96.n; and silver hake 87.6%) re-affirm this definition of a 
directed fishery. 

GENERAL FISHERY DISTRIBUTIDNS 

Silver hake (Merluccius bilinearis) 

The Silver hake fishery was conducted mainly by Cuba (3468.6 M.T., 
33. 7~u of the quota) and U.S.S.R. (43912.6 ~1. T., 84.4~'; of the quota while 
Bulgaria reported a catch of (1055.4 M.T., 30.2~'; of the quota) and Italy 
007.7 M.T., 43.l?.i of the quota} contributed only 2.4?o of the total re
ported catch. The fishery commenced in April and effectively ended in the 
middle of September. This is a typical pattern to other years and usually 
precipitates the departure of the major fleets from the Scotian Shelf 
(~la1dron 1978). 

The distribution of the Silver hake fishery is concentrated along 
the small mesh gear line (fig. t. ). However, high catch rates are not 
limited to this area. The 1978 fishery, unlike 1977 had more activity 
and some of the highest catch rates outside (landward) of this line. A 
high intensity fishery was conducted in the Emerald and LaHave Basins. 
Similar fisheries occurred last year but not at the same level (Waldron, 
1978) . 

If it is assumed that the fleet directs it's effort where the high-
est concentrations of a species is, then in 1978 the highest concentra
tions of silver hake were outside the small mesh gear line. 1978 Appears to 
be atypical in distribution (Clay, 1979). The usual pattern for the Silver 
hake fishery is inside (seaward) of the line as in 1977. 

Squid (IIlex illecebrosus) 

The squid fishery commence at least one (1) to two (2) weeks after 
the June 15th opening date (Waldron, 1979). Speculation was expressed by 
many sources (i.e. Fleet Commanders & Captains) that a delay in the 
normal warming trends along the shelf were the caUse. Some indications 
of the relationship between temperature and squid abundance are presented 
by Dufour (1979). Despite this slow'start, 1978 was 8 successful year for 
the squid fishery. The total reported non-Canadian catches amounted to 
27006.5 tons (Waldron, 1979). The overall catches,both Canadian and 

Foreign were in excess of 90,000 tons for ICNAF subareas 3 & 4. 

Observations on all vessels using bottom trawl and fishing for 
Squid in 1978 have a similar distribution to observations in 1977 
(Waldron, 1978). The major concentration of effort was inside the 
small mesh gear line between 100 - 250 meters in depth (Fig. 2 ). 
The majority of vessels operating in this fishery used bottom trawl with 
some Countries employing modified bottom genr. 

Modifications consisted of; removing the rollers and leaving about 
.5 meters of chain or the use of Japanese chain gear with extended 
lengths of chain and the Japanese off bottom bobbin gear (Waldron & 
Gray, 1978). Midwater gear was seldom observed. 
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Argentine (Argentina silus) 

The Argentine fishery was limited with small quantities of Argentine 
belng captured in a truly dIrected fIshery. During 1978, reported catches 
of argentlne for Cuba were 19.6 M. T. (1. 08~g of quota), Japan was the most 
successful at 1499.1 M.T. 07.Zmo of quota) while the U.S.S.R. reported 
316.0 M. T. (Z.62~O of quota). It can be assumed that both Cuba and the 
U.S.S.R. caught Argentine primarly as a by-catch to the other two fisher
ies (Appendix 1). 

Similar to 1977 (Waldron, 1977) the argentine were distributed in 
depths of 150 - 250 M primarily along the small mesh gear line. The 
highest elf were observed to the southern boundaries of the small mesh 
gear line between 63 Q and 65 0 (Fig.3 ). 

American plaice (Hypoglossoides platessaides) 

The o~served catches of American plaice (84 m.t) 
in relation to the total catch. wi th the 
that caught in the silver hake fishery (Appendix 1). 
of this catch, 61 t4. T ., was obtained in areas outside 
gear line (Fig. 4 ). 

Cod (Gadus morhua) 

were small in 
largest quantity of 
The major portion 
of the small mesh 

Cod is a by-catch primarly of the silver hake fishery. Of the 164 M.T. 
observed, 6mc was taken in that fishery while 31?.; was caught in a mixed 
fishery for silver hake, squid and argentine (Appendix 1). Catches in 
areas outside the small mesh gear line accounted for 77?{' of the total 
(fig. 5). The largest catchest were in the Emerald Bank and Basin area 
with qJantities being caught along the small mesh gear line. 

Haddock (Melanogrammus aeglefinus) 

Haddock is one of the largest of the by-catch species being second 
only to Pollock by 1 M.T. (Appendix 1). The total observed catch was 
268 M.T. caught by bottom trawls. The highest percentage of the observed 
quantity is captured outside of the small mesh gear line (Fig.6 ). The 
largest percentage of the haddock catches (71%) were caught in associa
tion with the silver hake fishery. 

Total observed Haddock catches amounted to 266.2 m.t. of this 213.1 m.t. 
was associated with the silver hake fishery. The total reported catch of 
Silver hake for 1978 was approximately 48,000 m.t. of which 33% was observed 
in a directed fishery. Assuming the remaining 67% of the Silver hake catch 
had a similar by-catch rate, the potential catch of Haddock in a directed 
Silver hake fishery would have been 645.9 m.t. 

The greater percentage (75~o) was sampled in ICNAF Division 4W in areas 
outside the small mesh gear line. Of the total directed Silver hake fishery, 
89% of the haddock was captured outside (landward) of the line. 

The length frequency plot shows 48~a of those sampled are between 160 
and 270 mm which represents 1 year old fish (Fig. 7). Extrapolati~g of 
the total potential catch this would represent approximately 732 x 10 1 year 
old individuals. 

Assuming M = 0)2 from ages 1 to 5 this would imply that approximately 
45~~ of the 732 x 10 indlviduals would be available to the fishery at age 5. 
Based on an average 5 year old haddock weighing 1.6 kg. this represents a 
removal of 527.4 m. t. This represents a substantial loss -to the haddock 
fishery in this area. 
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Pollock (pollachius vireos) 

Pollack catches were the largest single by-catch species amo~nting 
to 269 M.T. (Appendix 1). There is a much hi~her percentage outsIde the 
small mesh gear line than inside (93%). As wlth.the other b~-catch 
species, these catches are associated with the SlIver h~ke fIshery and 
occur in those areas of concentrated silver hake elf (hg. 8). 

Other Species 

Data waS collected from other species such as mackeral, 
yellowtail, redfish and witch flounder. All of these showed 
similar distribution patterns to cod and haddock. The highest 
by-catches were distributed outside (landward) of the small mesh 
gear line. 

CUBAN FISHERY: 

PrelIminary analYSIS of observed catches lndicate that the major species 
captured was s~lver hake which was 1.5 times as great as that observed for 
sqUId (Table 1). The directed Cuban silver hake fIshery had a by-catch of 
l2.4~~ while that for the squid (Illex) fishery was 3.l~o (Table 2). The . 
Argentine directed fishery had high by-catches (60. no with the major spec~es 
being silver hake and mackeral. The high by-catches of mackera~ 
experienced in 1977 did not occur, however in relation to overall catches ~n 
the argentine fishery, mackeral represents a ~igh per7entage: Weekly catch 
compositions again have silver hake as the major speCies untIl July 9th (28) 
when the catch is predominently squid. 

The catch continues to fluctuate between these two species for the 
remainder of the fishing season (fig. 9). The total by-catch remains 
about 10% when it is associated with the silver hake fishery (Table 2 ). 
The major contributing species to these by-catch levels are haddock (3.6%) 
and pollock (3.1~o). 

Analysis of the effort exerted in each area by directed species clearly 
indicate that the silver hake fishery is conducted outside of the small mesh 
gear line with 71.6~~ of the total effort. (Appendix I, Tables 3 and 4) 

Comparison of the estimated number of hours per day is evenly dis
tributed between inside and outside for mixed fisheries but for both silver 
hake and squid, a greater number of hours/day were spent fishing in the 
concentrated areas. The low number of hours per day fished probably indicate 
the vessels were engaged in searching activities. 

U.S.S.R. FISHERY 

Observations on board the Soviet fleet commenced the week of April 9th (15). 
Each vessel, as with the Cubans, was permitted to use small mesh bottom trawl 
(60 mm codends). On June 29th (26) those vessels participating in the re
search program were exempted from Canadian by-catch regUlations. 

Silver hake was the main species observed, constituting 78% of the total 
catch (Table 5). By-catches were highest when associated with the silver 
hake fishery where it represented 10%. The directed illex fishery had a by
catch of 5% with the main species being silver hake. 
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Comparison of inside and outside the small mesh gear line showed that 
the major portion of the silver hake fishery was outside the line (66~o) 
while only 8~o of the squid fisheries were outside. This compares to the re
sults already presented for Cuba. (Table 6.) 

Directed fisheries for silver hake had the same daily effort exerted 
both in and outside of the line (Table 7 ~. The squid fishery had a pro
portionally greater amount of effort as well as daily hours fished inside 
the line. Overall, the U.S. 50 R. fleet conducted 53~~ of its effort outside 
the line with a resultant 58% of the catch attributed to this area. 

The observer program monitored 83~o of the 346B.6 of Silver hake and 71% 
of the 2686.7 m.t. of Squid reported by Cuba in 4VWX. Similarly, 30% of 
the 43912.6 m.t. of Silver hake and 26~o of the 9509.4 of Squid reported by 
the USSR was observed. These levels and area of coverage are sufficient to 
apply the observed results to the total fleet. 

Catch rates in 1978 showed an overall improvement from 1977 for both 
the USSR and Cuba. In 1977 Cuba was observed to have a catch rate 
(kg/hr) of 682 outside, 597 inside and 8 total of 638 for Silver hake. 
Also for Squid the 1977 observed catch rates were 377 outside, 678 inside and 
548 for all areas (Waldron 1977). During 1978 Cuba improved its observed 
catch rates for Silver hake and Squid. The recorded catch rates for Silver 
hake were 1130 outside, 610 inside and 1100 for all areas. Similarly, for 
squid, 2130 outside, 2190 inside and 2150 overall. These represent an 
overall improvement of 2 times for Silver hake and 4 times for Squid from 
that observed in 1977. 

The USSR fleet demonstrated similar results in 1977 with catch rates 
of 2050 outside, 1370 inside and overall 1770 for Silver hake. The catch 
rates for Squid in 1978 were 4640 outside, 2260 inside and 2270 overall. The 
high catch/hour outside the small mesh gear line represents only 2 days of 
observed fishing activity. The general improvement for Silver hake was 
similar to that in 1977 and for Squid it was 4 times that observed in 1977. 

These results reflect not only a higher abundance of Squid inside than 
outside the line but also, for the Cuban fleet, it indicates an increase in 
knowledge of the fishery in 4VWX. 

Summary 

The 1978 Observer program, with its increased coverage permitted a 
more indepth analysis of the 1978 International fishery. This report 
briefly touched upon the distribution of catch and effort. 

The Fishery in 1978 for Squid and Silver hake showed marked improvement 
over 1977. The total reported catch for Silver hake in 1977 was 72~o of that 
in 1978. Similarly, Squid had an overall increase in catch of IH~ in 1978 
for areas 3 and 4. These increases were reflected in the catch rates observed 
during the program. 

Distribution of Squid (Illex illecebrosus) was similar to 1977 and 
indicates that the highest catches and rates are experienced inside (seaward) 
of the line. Silver hake data shows the reverse to that in 1977. Clay 
(1979) indicates that the typical distribution of this species is predominately 
inside (seaward) of the line. The 1978 fishery for Silver hake then, is 
atypical. It should be pointed out that since only 33~~ of the reported catch 
was observed, there is no indication of the distribution of the remaining catch. 

Removal of the by-catch regulations for both the USS~ and,Cuba 
gives a more precise indication of actual catch interrelat1ons~1ps. 
The results observed in 1977 agree with those for 1978, that 1S there is 
a higher by-catch with the Silver hake fishery~ than Squid, and these 
catches are highest outside (landward) of the 11ne. 
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TobIe 3. Weekly Perc:ent of eoeh Sped eo Cuughl OUTSIDe the Smo11 Mesh Geor Line 

during the 197B Joint Canadu-Cuba Observer Program in ICNAf Division 4VWX. 

S. Hake Squid ArCjl)nti ne Oyenlch Tolol 
Weeks ,~ Outside ,~ Outside " Outside " Outside " Outside 

18 61.04 0.00 100.00 49.55 60.31 

19 100.00 100.00 100.00 

20 95.44 100.00 100.00 96.37 

21 100.00 100.00 100.00 100.00 100.00 

22 90.34 33.96 54.18 85.94 BB.73 

23 99.81 100.00 100.00 99.6B 99.79 

24 88.71 37.66 100.00 68.94 86.17 

25 28.50 1. 73 100.00 82.64 32.43 

26 97.17 31.84 99.84 97.21 

TOTAL (18-26) 97.24 20.96 94.46 91.39 87.26 

27 94.35 46.70 93.33 96.41 93.83 

28 99.11 92.31 100.00 99.76 99.27 

29 0.42 1.45 3.86 1.37 

30 16.96 0.85 12.10 1.33 

31 99.01 0.88 0.00 96.72 36.19 

32 97.84 13.08 0.00 88.07 82.61 

33 100.00 100.00 100.00 100.00 

34 99.75 1. 29 99.55 62.01 

35 99.58 9.38 99.05 39.60 

36 0.00 2.67 0.00 2.56 

37 0.00 0.00 0.00 0.00 

38 0.00 0.39 100.00 0.00 0.40 

39 95.85 0.00 0.00 4.13 

TOTAL (27-39) 89.81 1.58 13.01 87.90 37.62 

TOTAL (1B-39 ) 94.63 0.02 76.39 90.06 57.73 
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Weeks 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

(Total 

14-26) 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

Total 
(27-39) 
Total 
(18-39) 

- 12 -

TABLE 6. WEEKLY PERCENT OF EACH SPECIES CAUGHT OUTSIOE THE SMALL 
MESH GEAR LINE DURING THE 1978 JIONT CANADA-USSR OBSERVER 
PROGRAM IN ICNAF DIVISION 4VWX 

S. hake Squid Argentine By-Catch Total 
~. Outside 90 Outside ~. Outside 90 Outside ~. Outside 

0.00 

0.68 0.30 0.73 

1.13 0.94 1~1l 

1.14 0.22 3.28 1.20 

80.43 30.76 72.22 30.95 78.97 

81.80 98.55 98.75 84.81 81.86 

40.76 24.83 88.63 74.81 44.77 

21.04 13.55 48.04 14.32 20.56 

32.58 29.22 33.14 32.53 

66.63 57.23 50.00 60.09 66.05 

77.17 72.17 61.54 73.58 76.76 

60.25 38.49 25.00 69.58 60.02 

54.60 40.05 49.41 44.55 54.45 

71.13 27.73 97.32 81.36 69.82 

70.96 29.94 58.12 80.04 70.17 

20.07 3.79 18.74 12.61 

18.18 0.03 41.46 4.23 

97.58 22.06 95.20 90.87 

97.54 59.75 53.70 91.43 93.67 

99.46 39.13 99.50 95.04 

B8.67 1.56 75.57 56.65 

97.64 4.48 46.B5 62.46 

0.00 

0.00 100.00 100.00 

76.79 6.32 73.02 60.71 

66.09 7.75 58.78 58.18 

58.00 
" ,. 
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APPENDIX I 

Catch and Effort Data from the 1978 International Observer Program 

Table 1. Total International Fishery for 1978. 

Table 2. International Fishery inside (seaward) the small mesh 
gear line. 

Table 3. International Fishery outside (landward) the small mesh 
gear line. 
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