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tro'duction' i

; The Canadian guvernment conducted an observer program during -
similar to those in 1977 and.1978 (Waldron, 1978 and-1979).. ‘During -
the months of May to November observations were made primarily on.those
fprelgn fleets operating on the Scotian Shelf.  Overall daily coverage
during the program was 52 percent representing an increase from the SG%
d I% Ccoverage levels of 1978 and 1977 respectlvely

1 The 1977 joint Canada USSR and Cuba study: was' continued in 1979
_ but at a reduced sampling level. = Only one Cuban and two Soviet vessels
: were: glven exemptions to the small mesh gear line (SMGL) (Fig. 1).

: A regulated codend mesh size of 60 m for bottom and midwater

“, ‘trawls was applied to both the silver hake and squid fisheries in 1979. Special
consideration was made for the use of off-bottom chain trawls both to the

. seaward side of the SMCL and in the extended box (Fig. 1). All vessels

“not . fishing with off-bottom chain trawls were required to restrict their
act1v1t1es to the seaward side of the SMGL.

, ThlS paper provides a cursory look at randomly selected subsets of the
.data collected and how it compares' to that obtained since 1977.

Results and Dicussion

1979 Sqmd and 91lver hake flshery

; T“ne Silver hal\e flshery commenceéd on April 15 and the squid f1>hery
opened on July-1. ‘Observer coverage did not begin until the early part of
May.  Fishing activity during the month. of April was negligable with the bu}k
of the forelgn fleet arriving. m July for the.squid fishery.

‘ The USSR Silver hake flshery was conducted with bottom trawls from
‘April to October.  The total USSR catch of 45,000 t was predominately
caught from May to July inclusive (Table 1). Cuba had relatively little
success in the Silver hake fishery and caught a total of 2,000 t. Bulgaria
caught 4,639 t concentrated during the months of June and July. '

: Monthly catch rates for the USSR remained fairly constant throughout
the length of ‘the fishery with a yearly average of 2.0 t/hr. (Table 2). The
‘Cuban Silver hake fishery was directed by bottom trawls with an average catch
‘e of .1.§ t/hr, (Table 2). - ‘Cuban vessels experienced the highest catch
rates 1ater in' the year when they fished landward ‘of the SMGL,

'Ihe 1979 USSR sqmd fxshew used 2 types of gear, bcttom and midwater
) From the data analysed, 29% of the total directed catch was caught with
midwater trawls. Catch rates for midwater trawls averaged 4.0 t/hr. and
tom trawls averaged 1.9 t/hr. (Table 3). The Cuban squid fishery used
dommately bottom trawls and had a yearly CPUE of 2 t/hr. (Table 4).
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The Japanese squid fishery used 3 gears, - bottom, oFt bottom ghaln .f“
and ‘oft-bottom bobbin. Bottom trawls had a lower catch rate (1.0 t/hr:) o
than that observud for off-bottom chain trawls which were the highes 1.4 t/hr ¥
(Table 5). This is the reverse of what was reported 1n the 197" Canada Japan £
.experlment (Waldron and Gray, 1978) : .

' Gear and Area Effects - (1979)

: - Three areas and four gear tvPes were studled “Areas ‘wer
‘landward and seaward direéxions-of,the SMGL and areas identified
‘extended box. (Fig. 1). - “The four ‘gears used 1nc1ud~d mldwat'
f£<bo om. bobbln and off- bottom chain trawls ; ;

ateijor i1lex. (Table 6). ‘There are however dlfferenc"§ in CPUE for: éach .
r. . ‘Midwater trawls have the hlghest CPUE 4.1 t/hr.  -and off-b e

b"bblns have the lowest at 0 9 t/hr Bottam: trawls. and mldwater trka

' ,:The data set sampled suggests that. only. botfom trawls are ‘used to. ’
catch silver. hake .The' highest catch rates (2.4 t/hr.) for 511ver hak‘;were
.observed landward of the SMGL while: the Towest: (1 5 t/hr ) was obs d in

-the extended box . area (Table 7) , _ , L

! Yedrly trends in CPUE- (1977- 1979) S0

~;:r“vi“ §QgID The - d1rected CPUE for squid had been increasing since 1977
_in areaslandward and seaward of’ ‘the ‘SMCL (Table 8)." -Overall CPUE: has remalned

firelatlvely constant in 1977 and 1979 (Fig. 2). The apparent decrea;e =
“:in CPUE durlng 1978 could reflect a decreasing squid biomass. ’

Observed catch rates for the USSR squid directed fishery have remained
) constant at 2.3 t/hr. since 1977. The Cuban directed squid CPUE has increased
from 1 5t/hr. in'1977 to 2.2 t/hr. in 1978 and then decreased to 2.0 t/hr. in
1979. " . The directed squid CPUE for all vessels"fishing national allocations -
remainéd stable at 2.0 t/hr. for 1977 and 1979. In 1978 the CPUE dropped to
1.7 t/hr. (Table 8).

The Japanese fleet caught four times as nuch squid while under charter
to Canadian firms as opposed to fishing their national allocation in 1979.
The catch rate for those vessels under charter was substantially different also,
Japanese charter vessels in 1979 had'a CPUE of 3.1 t/hr s nearly double that
c vfor Japanese vessels under national allocation.

" SILVER HAKE - Catch rates for the 1977-1979 USSR and Cuban" 511ver hake
;vdlrected f1s5er1e> indicate an overall 1ncreasxng trend (Table 9). Catch rates
‘have ‘gone’ from 1.2 to 1.7 t/hr. on the average. - In some areas, catch rates
have increased dramatlually, in particular catch rates landward of the SMGL
have more than doubled since 1977 (Fig. 2). Increa51ng catch rates are
predominately :due to mesh size effects. = When the major silver hake fleets
utilized 45 mm. and smaller gears they caught predominately 1 and 2 year old
silver hake. . This selection of juveniles continued in 1977 and in 1978.
. However, in 1979 the shift to predominately 2 and 3 year old flsh was noted
' (Clay, 1980).

© BY-CATOI: Squid fishery

By-catch ratios for the directed squid fisheries were calculated
(Table 10) .. Overall by-catch for all countries have changed relatlvely little
~“during the period 1977 to 1979.  However there are some slight varlat1on> that :
J[do have ramlflcatxons on spec1f1c species. ) ; : .

Tal ThevUSSR dlxected squid fishery has an obscrved increase in byjcntch
i.of gadoids since 1977. - In particular, cod has increased to 1.1%.of the




“directed squid catch while the pollock hy-catch has risen to reportable levels.

The by-catch of silver hake in a dirccted squid fishery has increased irom 4.0%
to 12.0%in 1979, This could be linked to what appears to be a very large
biomass of illex present on the Scotian Shelf in 19749,

The Cuban directed squid fishery has had an observed decrease in
by-catches of all gadoids except pellock.  The decrease in the by-catch of cod
and haddock appears to be related to the restriction of Cuban vessels to the
seaward side of the SMCL.  The observed decrease in the 1978 by-catch ratio
of silver hake, then the subsequent increase in 1979 reflects previous
observations on squid CPUE. If it is assumed that squid directed CPUE reflects
biomass for this species then it could be speculated that the relative
biomass of squid affects the by-catch of silver hake. In years when the
squid biomass is high the by-catch of silver hake in a directed squid

fishery is also high. This reinforces the interactive nature of these
two stocks. :

Comparison of by-catch ratios in the three major areas, - landward,
seaward of the SMGL and in the extended box, indicates that the by-catch in the
extended box is extremely low (Table 11).  Both the haddock and pollock
by-catches are highest in areas landward of the SMGL. The data set compared
is only 30% of that actually collected in 1979. Therefore, these ratios may
change as more data becomes available.

Silver hake fishery -

The by-catch of squid in the total directed silver hake fishery has
increased in 1979 to a level similar to that observed in 1977 (Fig. 2, Table 12).
Haddock by-catches have decreased to the 1977 level while cod has increased
to 1.0%.  Pollock by-catch has remained constant at 1.3% since 1978. All
other species noted a decrease in the by-catch ratio since 1977.

Comparison ot by-catch ratios for the 1979 Cuban and Soviet directed
silver hake fisheries are summarized in Table 13.  Gadoid by-catches are lower
to the landward side as opposed to those observed seaward of the SMGL.  This
is the reverse situation reported in 1977 and 1978 (Waldron 1978, 1979). Since
the calculations presented here represent only a subset of the data, these
Qbsgrvations may change when more data is available. The data for Cuba does
indicate that when a directed silver hake fishery is conducted in the extended

box area with bottom gear by-catches of cod, haddock, pollock and redfish
increase dramatically.

Distributional aspects of the 1979 Fishery

Squid - The highest catches of squid were taken by Japanese vessels
fishing on developmental charters using off-bottom chain (OBC) gear.  When
fishing in the same area the charter vessels had catch rates generally twice
that of the national allocation vessels (Figures 3 § 4).  Approximately 89%
of the OBC effort was expended in the extended box. The trend in catch rates
in this area suggest an east-west movement of squid in the Gully area of the
extended box located at upprox%mately 59°00'W (Table 14). While the catch
rates were dropping east of 59°00' they were increasing west of that line.

At the end of the fishery all effort was concentrated west of the 59700'.

Off-bottom bobbin (OBB) effort by Japanese national allocation vessels
was sporatic in July but more concentratgd in Augus(. Catch rates were
highest south of Lmerald Bank, between 61750' and 627407, and decreascd in an
easterly direction (Figure S).

OBB ¢ffort by Japanesc developmental charter vessels was concentrated
close to the eastern end of the small mesh gear box in both August and September.
Again, as with OBC gear, catch rates were higher by charter vessels than those
on national allecations (Figure 6).

Silver hake - The 1979 USSR silver hake fishery was carried out
along the full extent of the SMGL. In May the’ fishery was carried out
in Division 4X south of Baccaro Bank and in Division 4W south of Emerald
Bank (Figure 7). The fishery extended to the Sable Island Bank area
in June with less effort expended in 4X (Figure 8). By July the fishery




~was concentrated in 2 areas, south of Emerald Bank and south of Sable lsland
{(Figure 9). While catch rates remained fairly steady in the Imerald Bank

area, they decreased in 4X and increased in the Sable Island area.

trom August through October effort was concentrated in Emerald Basin
(Figure 10).  Catch rates were close to 2.6 t/hr. in August and September,
and fell to 2.0 t/hr. in October. ‘

© SUMMARY

- Monthly catch rates for the 1979 directed silver hake fishery
remained relatively constant. = The fishery was conducted primarily to the
seaward side of the SMGL with bottom trawls.  Observed catch rates for this
fishery: were highest to the landward side of the SMGL and lowest within the
extended box. ' : A :

Four gear types and thrée areas were observed during the 1979 Scotian
Shelf squid fishery. - Catch rates were highest for midwater trawls and

- lowest for off-bottom bobbin gears. Both bottom and off-bottom chain trawls

had similar catch rates. Directed squid CPUE was relatively constant for
all areas. E ce . k

Comparison of yearly CPUE for directed squid fisheries has been
increasing since 19770 ‘tThe overall directed squid CPUE in 1979 is similar
to that observed in 1977.  Silver hake directed CPUL has been steadily
increasing since 1977. - Catch rates have doubled in areas to the landward -
side of the SMGL. Tt is suggested that these increasing catch rates
relate to a shift in size selection by the fleet due to larger mesh sizc.

By-catch ratios in the squid Tishery have varied relatively little
since 1977.  During the period 1977-79, increased by-catches of gadoids
in the squid fishery has been observed.for the USSR while Cuba had a decrease.
By-catch ratios for the squid fishery are lowest in the extended box area.

However, as more data becomes available these relationships may change.

Observations on the directed Silver hake fishery since 1977 noted a
decrease in haddock and an increase in cod by-catches.  Pollock by-catch
remained constant in 1978 and 1979 and all other species had decreased by-catches.

Squid CPUE by Japanese developmental charters was approximately twice
that of the national allocation vessels with both OBB and OBC. The trend in

- CPUE by 08C gear suggested an cast-west movement of squid in the Cully area of

the extended box. The OBB squid fishery was carried out in two main arcas,
south of Emerald Bank and close to the castern end of the SMGL box.

Silver hake CPUL by USSR OTB vessels showed an eastward
movement of the fishery from Division 4X to south of Suble lsland’

 Barnk in Division 4W. The late summer fishery was concentrated mainly

in Emerald Basin.
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’Table‘ 2. 1979 s. Hake C/E'(kg/hr.)lfor both the Cuban and
; o USSR Fisheries in 4VWX '
CUBA LANDWARD SEAWARD EXTENDED"
MWT BIM  MWT BIM - MAT BTM
MY o . B - ‘ - - - - ! -
JUWNE - - - 1908 - -
JULY R - - 161 = - -
: OCT... - 1954 - ' - - 1491
B NOV. S 2974 - - - -
YEARLY - 2064 - 1535 - 1491
USSR 7 LANIWARD SEAWARD EXTENDED
‘ MWT BIM MAT BT MWT BIM
MAY - - ' - 2010 - -
JUNE : - - 1439 - -
©JuLY - - - 2187 - -
AuQusT - 2476 - 1893 - -
SEPTEMBER - 2024 - - - -
OCTOBER - : 2450 - - -
YEARLY - 2317 . - 1882 - -




Table 3. 1979 Squid ¢/E (kg/hr) for the USSR fishery in 4ViX
LANDWARD SEAWARD EXTENDED
MWT BT MWT BTM MWT BIM
MAY - - - - - -
JUNE - - - 166 - -
JULY - - - 2748 - -
AUG. - 2032 5104 1702 - -
SEPT. - - 3542 1040 2547 -
OCT. - - - - 5174 -
YEARLY - 2032 4323 1414 3861 -
Table 4. 1979 Squid C/E (kg/hr) for the Cuban Fishery in 4VWX
LANDWARD SEAWARD EXTENDED
BIM OBB 0BC MWT BTM MWT BTM
JULY - - - - - - -
AUG. - - - - - - ”
SEPT. - - - - - -
OCT. - - - - - N B
NOV. - - - - - 2935 -
YEARLY - - - - 1984 2935 -
Table 5. 1979 C/E (kg/hr) Squid Fishery for Japan in avwX
LANDWARD SEAWARD EXTENDED
RT™ OBRB OBC RTM ORBB OBC M 0B ORC
JULY - - - - 1093 1098 - - -
AUG - - - 354 - - - -
SEPT. - - - 1115 1499 1254 - 883 1644
OCT. - - 886 - - - - 1592
NOV. - - - 1073 - - - - 1402
DEC. - - - - - - - -
YEARLY - - 1025 1499 1254 - 883 1456
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