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ABSTRACT

The present peper shows the Fisheries-ocearographic conditions chserved in
the Continental Shelf of Nova Scotia for July 1976, using the data provided
by the research cruise of the R/V "Isla de 1a Juventud®, as well as the -
Cuban Fishing Fleet., These data suggest that in early summer, there were —
atypical hydrelogic conditions in the above mentioned area and that thay -
hat an effact on the species behaviocur and distribution within the ared,

INTRODUCTION

Despite the developments 1n oceonagraphy and fisheriss biology over the -
past ten years, there still exist a rumber of mfpredictabla variables to -
establish the multiple correlations which in each zone determine the -
behaviour of the species and their commercial egregetions. For that reasson,
every information and results obtained,’ bott, from laloretory experiencies

and from research vesaels, constitute necessary elements to serve this purpuse,

In the ICNAF area, differant countries hold corsiderable fishing effort.
Among the commercial specises of major importarice in the continentel shelf of
Nova Scotia mre the followlng: silver “hake {Merluccius bi‘l*naarias), cod -

(Badus morhus), heddock Helamgmmua aeglefinus), pollock (Pollachius virens),
flounders (Hippoglossoides Elataasoidg Blyptocephalus eynoglossue, Limanda
ferruginea) souid (Illex illecebrosus), and the argantine [Argéntine silie],

In the divisions AVWX, of all the species taken, silver hake (M. bilineards)

is the one which shows the greatest catch. Thus, owsr the. past two ybars, -
quotes for this spacies have been set up et 10010 = and ],aﬂxlﬂ ton, whlle
the nominal catches for all countriss mounted to 96x20° gad 112, 1LAO™ tone,
This suggests the importance of this fishery In aceordance with the Cuban
research program for the Norwest Atlantic, the first sruise of the R/V "Isla

de la Juventud" was performed in the Ddv 4VWX during the month of July 1978,
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In this paper, we are describing the existing oceanogrephic comditicns in -
thet area during that period, based on the information obtained from the -
cruisa. We are also analysing the performances of the Cuban fishing flest -
at that time, in connection with the hydrelogical picture observed. Durdng
the cruise, 31 oceamographic stations were carried out, twelve of which were
dore using Nansen bottles. Water samples were taken for oxygen and salinity
determinations. In the remaining stations a bathythermograph was used, thus,
the field most thoroughly observed was the thermal field.

In processing the data, the stations of effective fihsing were selected in
order to analiza the temperzture=fish distribution relationship.

During the cruise, only a few hauls ware carried out due to fellures in the
Fishing gear and to the low densities of fish observed, along the sslected
track, so the hauls just had an identification nature. In bottom trewling,
the 36m headline commercial trawl, described in the Fishing Gear review =
issued by the Fishing Cuban Fleet, was used,

A reprasentative sample was taken in each succesful fighing operation, in -~
whick the species composition was deternded as well as ths length composition
for the major speciss. The methodology utilized has been further described
in the aboard Scientific Work Hendbook. Proj. Cub/?3, FAD/CIP, pub. 1975,

CCEANDGRAPHIC CONDITIONS IN THE AREA

From the thermal point of view, according to the charecteristics pbserved et
the bajining of this summer -1976- it is possible to differentiate the -
situation and features of the waters in tha shelf of Nova Scotia.

Shallow waters: It was found that these waters occupied a small wolume, -~

from the surface down to 2Om gepth as & maximn, and with temperetures ranging

from 14°C to 189, In these waters, there was en almost total isotherm with

very little ranging in their values. They were limited by a heavy thermal =

gradient which, logically, prevented the distribution of the heat received —
by rediation to lower levels (See Figs., 2A=C).

Cold watars: They were just beloww the surface layer separeted by a gredient
averaging -0.2 I:/m The minimum value of temperature was founmd 30-60m, depth,
These waters reached the bottom, end in Fig. 3 =last lsvel observed- it can -
be proved that their mexdmum rate in the shelf, near the bottom, was the -
nertheast zone of Seble Island in the Bank of that same name.

In Fig, 4 -50m, level~ it can be seen that thesa waters were present in -
practically the entire area of Nows Scotia.

Warm Waters: These waters, closs to the bottom, as we may nbsme in Fig. 3,
had higher values than llJDC ascending up by the slope,

Depending on the intensity of their penatraticn, they were found at different
depths, in the slope or over the sholf.

The zones with more noticeabls watar ascensiun were thnsa sout:h of Sable -
Islard and Emerald Barks, and the slope of the Sambrn and Bmms Banks,
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Mixed wators: These waters were found at the Gulf of Scotia and Sambro -
Bark, being close to the bottom with temperatures over 9°C.

From the transversal sections IV and V {Figs. 50 and E) it is possikle to
infer that they are the result of the mixing of warm weters with those of
the shelf zone.

The 50m. level chart shows that there are not mixed waters in 1it, thus, -
suggesting that its thickness is restricted to the aress close to the botiom
in the places above menticned., Howsver, the extension they occupy is -
considerable. Also, there are mixed watsrs over the Roseway and La Have -
Banks that seems to be the result of chenges cause by drainage.

Desp waters: In the vartical temperature distributlons, within the stations
that reach, or are closed to, the 250m assigned limit, it is possible o -
observe how, after the thermal inversion csused by warm waters just below -
the cold ones, a new decline in temperature takes place produced by deeper -
waters, nrobably referred to the types of waters of the North Atlantic,

See vertical dist., sta. No. 35, Fig. 28.
FISHING RESIALTS

Information obtained from the heuls carried out durding the cruise is the -
following:

About 5F, of the trawling were done between 80 - 100 m (Table No. 1}, The
main species caught, were: cod, silver hake, haddosk, pollock and souid.

The best yields (3,91 and 5,43 tons/hr (Table 2) were obtained at stations S
ard 20, within th Banks of Sable Island and Sambro. In the first stations,

the greatest percentage was of silver hake, while in the second was of soquid.

Both species wers found in the two hauls, alternatively occupying the first
and the second places in the catches, Largest silver hake specimens were -
caught in Sta. 2, (28, 29 end 30 cm modal classes ), They were fourd at -~
denthe down to 95-207m (See Table 1).

The greatest percentage of cod was taken in Sta, 14 on the i'iddle Bark, -~
although a lower percentage of it wes prasent in hauls 5t. 2 and 17 south -
of Emerald Bank and north of Middls Benk - respectively:.l (See Fig. 1).

Cod was found in the hauls carried out from 80-140 m depth.

Haddock was tal-c'an from Emereld Bank and north of #iddle Bank, It was found

between 95-140 m. depth, having its greatest occurence in the lower limit of
this range.

o

Most haddeck specimens were caught in 8ta. 25 (Emerald Baric).

The widest size distribution was observed at Sta., 17, showing a length range
from 16 to 65 cm., although in every trawl, specimens smaller than 40 cm. -
provailed, .

The biggest sizes of sguid wers those of 6. 5, obtaining the widest size -
distribution from Sta. 14, which was locatsd over the Middle Bank.

Sguid prevailing sizes ranged from 168-20 cm, in the two stations.
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At the same time, the fishing fleet operations were concentrated over tha -
Sambro, Emerald and Middle Banks, and the wastern slope of the Sable Island
Bark (Fig. 6).

In commerclel catches in this zome, cod appeared in a low percentage, -
southward of Emerald Bamk, north end acuth of Sable Island, ard Sambro Bark.

1. The sizes of this species were widely distributed, without prevalence of

any modal class.

TEMPERATURE = FISHERIES RELATIONSHIP

From the temperature distribution data, it sasm.s to be inferred that the -
behaviour of cold waters have not been normel this summer, no slther possibly
he, the behaviour of the warm weters ascensions to the Banks, because both -
phenomena should be interrelated.

Comparing the temperature valves at the transversal sections of our cruise in
the area of Emerld Bark, Sahle Island and Banquerssw (Figs. 5A-c) with the -
ones presented by F.D. McCracken in 1964 (7) for the sawe zone and period it
can be noticed that there are negative differences in regard to this year =
1976,

Besides, the naturel extension of cold waters observed in Fig. 4, in which -
thoy nractically occupy the entire erea at that depth, seems to mark cut -
that hydrology 1 atypical this summer.,

Bailey (1972} (2), in his work "1972r An unusual ysar" referring to obser— -
vations done in 1972, declared: "The temperatures are now back at the level

of the mean values for the years 1876-1915 and the climatic jump—back to -
cold conditioms has been just as suden as the rise in tsmpera{ures in tha -
twenties". Referring to sea surface temperature in 1972, during the sering,
he writes: "On the ocean a two fold pattern eppesrs to have taken place.

The cold waters are colder and more ﬁdaspread caused by abnormally low -
winter temeratures and an increased flow of the waters of Artic origin®,

He also stated that: "The impact of the flow of cold waters in the Grand -
Banks region appeared to be grater in the east in the spring end in the -
south in the summer®. Scme of the facts already pointed out seems to -
colncide with these cpinlons.

Most authors agree that water temperaturs 1a one of the principml factors
for the distribution of commercial species and their catches.

These abrormalities in the hydrologic featurses in the ares, must be reflected
on the beheviocur and thus in the relative ahundance of the different specles;
which must causes increases or decresses in the catches and also, an abrormal
oceurence of non traditional species in the araa concermed,

The distribution of silver haks had been related t§ the ascension and pene—
tretion of warm waters by the slopea and canfos to the Banks.
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In the haul carried out at Sta. §, silver hake had ~cod ylalds, following
warm waters penetration "tongue®. Our opinion 1s that the density in which -
it was found was due to the characteristics of its cistribution; that is,
following the "tongue®, because it has a reduced volume of warm water, and =

to remain in it silver heke must concentrate,

Works from Karasiav (1970) (8) about the southwest Atlantic silver hake point
out that it has a similar behaviour —at lemst in form- because in this case -
it slst penetrates the cald waters "tonque®, Its density is higger in the -
penetration to shallow waters and they scatter over the slopes in graater -
depths where there is no "tongue®.

The fishing area of these spacies, therefore, should correspord to the lrcation
of the bigger ascensions, that took place in the =rea,

A.L. Edwards (19’7?) states, referring to silver heke, "Seasonal changes in -
relative abundance closely follow the semsonal temperature changes®.

Then ifits usual presence is related to0 the werm weters ascensions and these
ones are altered by hidrologicel atypical conditions, we assume that the -
later are also reflscted on the species and should corresnond with an -
alteration in the relative abundance.

If this summer was atypical, it must not be reflected cver these spacies alonns,

€rwards (1972) (4) writes ebout the influence that these abnormal hydrological
conditions have over red hake: "The speciss wes on the ground throughout the
1957, although generally less abundant than in 1956 or 1958. It did ot -
return to the ground in numbers in the fall of 1957, probably because of -
the atyplcal hydrographic events of the year", :

On the other hand, from our trip and the statistics of our fleet [Fig. & and
Table 3), 1t can be inferred that squid has unusual presence in the zome in
this period. The fact of having besn found in trawlings carried out in -
regions with differsnt thermal features, indicates that it is not affected
by such conditions, but its abundance in the zone is due to other factors -
that are perhaps related to those variations.

Cod was occupying the zona whare cold waters occur in the bottom. The fleet's
catch data alse supgest its presemce; according to our data it inbabit the
frontal zonas betwesn the cold and warm waters or the mixed cnes,

Y. Jean (1964) pointed cut that: “On the Nowva Scotia Barks cod was Jess -
abundant than in ths Gulf of 5t. Lawrence. They are found mainly around -
Banquereau, Mlddle Ground end the rorthern edges of Sable Island Bark™, -
besides, he places it from A5 to 110m depth For summer and from 90 to 135m-
for winter. Our crulse reported its catch highest percentage at 140w, -
although other haulings showed its presence from 8Cm dovn., According to -
this, cod seemed to be found entirely in winter conditions, not in zestival
ones. This was not the only varietion. In the title, Fishing Results, it is
stated that cod had been found mat only in the aress pointed ocut by Jean, -
but elso south of Emerald, south of Sable Island and Sambre Barks, regions
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which are further south than the ones poinmted out by him, Accordingly, ood
seems to bave behaved in en abnormal way.

Haddock was found more scaterred upon the banks in the mixed waters which -
reached temperatures of 5°c. :

McCracken (1965)(2] writes about these species behaviour: "In summer, heddock
return to shallower waters amd are distributed more widely throughout the -
region. They merely move to shallows on top of the banks where small fish -
{a0cm) are most mumercus at depths of 35-70 m and at temperatures arcund 6-8"ce,
He contlnues: “On top of Sable Island Bank largast catches of haddock were —
taken at dapthé of 35-65m and temperatures of 6 to 10°C. Thoss summer -
catches were much larger than the winter, shallow-water catches, and small -
fish ( 40cm) predominated, In further contrast to winter conditions, there
were Tew haddock on the slopes of the banks at depths greater than 65m"™.

He points outt "Around Emerald Benk, which is further to tha westward, the
summer catches were slight compared to winter, and there were practically
no haddeck on the Scotlan Gulf side of the bank at all depths excesding -
80m, even though tewperatures there wers from 4 to 6°C. * Slight catches -
:OLF both, small and large fish, were taken on the plain and slopes seaward
of Emerald Bark from 100 to 185 m and temperatures from 7 to 10°C."

All catches of haddock in our trip occurred at 95-140m dapths, and what -
is more, our best catches were taken out on Sta, 25 on the side of Emerald
Bark which faess the Scotian Gulf at 96m depths. All this suggests that
haddosk did not follow the accostumed seasonal vertical migration pattern;
that is, it does rot move to shallows on top of the benks during summer.

From the data analyzed in the present paper two maln comclusions can be -
reached at: a) 1976 summer, its early past, in-the ICNAF mrea Divisions -
av4X, Nova Scotia shelf, was etypical, b) an entire rumber of important -
species in the area are affected « in diffferent extents by these phenomena.
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Table 1. Depth fishing distribution: B/I Isla de la Juventud.
SPECIE
Depth COod _ Haddock Silverhake Pollock __ Illex Others
80 249 - - - 4.8 9243
95 11.4 29.7 32,6 - 1.0 2543
96 - 93.0 - 5¢5 - 1.5
100 12,6 5046 - 6.7 3.6 2647
140 5704 1,2 0.3 1.5 33.6 6.0
188 - - 8.4 2.8 30,2 5846
200 - - 72,0 - 2740 1.0
207 - - 9.0 - 8640 540
Table 2. Fishing operations: B/I Isla de la Jgpen?ud.
No. _Stat Catch agp_t_hL Bottom __Species (%) Obs,
o1 03 1,03 100 6.6  1(12.6) 2(50.6) 4( 6.7) 5(3.6) 6(26.7) 1)
02 05  3.91 200 10,8  3(72.0) 5(27.0) 6( 1.0)
03 09 0,08 80 1,0 1( 2.9} 5( 4.8) 6(92.3)
04 14 2,00 140 2,8  1(57.4) 2( 1.2} 3( 0.3) 4(1.5) 5(33.6)
6{ 6.0)
05 17  1.50 95 Te3  1(11,4) 2(29.7) 3(32.,6) 5(1.0) 6(25.3) 2)
06 22 0.93 188 9.5  3( B.4) 4( 2.8) 5(30.2) 6(58,6)
07 24 - 97 93 3
08 25 1,20 96 8.5  2(93.0) 4( 5.5) 6( 1:5)
09 29 - 224 - 4)
10 30 6443 207 9.5  3( 9.0) 5(86.0) 6( 5.0)

Species Key: 1) Cod 2) Haddook 3) Silver hake 4) Follock 5) Illex 6) Others
Gear Exdept 09 (midwatter) all fishing operaticns carxed out wi'!fh botton trewls

Obeervations: 1) Broken winge 2) Calibration 3) Broken cod end 4) met d4id not open
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Table 3. Species composition (%) and catches per quadricle — Cuban fishing fleet.

Divigidn Quadricle Silver hake Cod  Illex Others
4% 1232 90,2 Led Bad -
] 1248 5T.4 - 95 33.1
» 1249 5543 Teb 3.7 33.4
n 1250 87,7 - 12,3 -
" 1268 25,8 0.6 59.2 14,4
n 1285 43.6 1,7 %1 4546
" 1300 27.5 0.10 36,2 3643
" 1301 22,4 - 28,8 48,8
" 1302 45.7 0.1 23.0 3.2
" 1303 18.1 ouh 380 43,5
" 1304 3.8 - 84 12,2
" 1315 88,0 - 6 6
" 1316 35.5 Oud 14,5 49.6
" 1317 49.4 - 9.8 40,8
" 1319 32,1 0.2 30.2 37.5
" 1332 28,1 2.4 20,2 4943
" 1335 11,1 - Be2 68.0 12,7
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Fig. 1. Chart showing the hauls and thermal record stations in the zone.

E 10




- 10 -

W 6 1 2 3 4 & & T & 8 ©
T LI

o

=0
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Fig. 5. Transversal section positions.
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Deep fishing distribution, according to Igla de la Juveniud.
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