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INTRODUCTION

Annually capelin migrate towards the shores of Newfoundland and Labrador

to spawn. Mass beach spawning of capelin occurs mainly in June off the east

coast of Newfoundland and progressively later northwards along the coast.

The Labrador coast spawning cormnence‘s in mid-July. Off the west and south

coast beach spawning begins at the end of May. The beach spawning lasts from

four to six weeks at temperatures ranging from 5.5 to 8, 5°C. When beach spaw -

ning is completed, spawning may continue in deeper waters near shore (TEMPLEMAN
1948, 1968). Capelin also spawn at the Southeast Shoal on the Grand Banks in
June-July (PITT 1958).‘ At this time mature capelin have also been trawled on

the eastern slope of the Grand Bank and on the St. Pierre Bank.

Little information is available on the distribution and migration of éapelin
previoﬁs to the time they approach the different spawning grounds. The presence
of the capelin on the Grand Banks, at the samé time as along the coast, suggests
that the inshore capelin may be discrete from those spawning offshore on the
banks,. '

Several authors (e.g» TEMPLEMAN 1948, 1968., WINTERS 1970, DEVOLD,
DEVOLD and WESTERGAARD 1972) suggest that the capelin resource off
Newfoundland and Labrador must be large. However, the utilization of the capelin

has been very limited, and no exact information exists on the size of this resource,
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. The aim of the present paper is to report some preliminary results of Norwegian

capelin investigations carried out in Newfoundland waters in early summer of
1972, with emphasis on: ‘ |

1) distribution and migration;

2) structure and size of the capelin resource;

3) catchability of capelin, especialiy the mature stock just prior to, and during,

the spawning season.

MATERIAL AND METHODS

The material is obtained from a survey carried out with RV ""Johan Hjort"
from 17 May to 19 June 1972, The distribution and abundance of the capelin

were studied from combined acoustic surveys and fish sampling with trawl.

RV "Johan Hjort'" was equipped with vertical echo sounders and horiz_g%tal
ranging sonar. A Sih}rad echo integrator was linked to a Simrad EK :38 kHz

echo sounder. The setting of the EK sounder was: Output power 1 kW, time

varied gain (TVG) 20 Log R and receiver gain O dB. The source level was

121. 8 dB, receiving voltage response 5.2 dB, the beamwidth 7° and 13° along

and athwartship between the 3 dB points.The threshold on the intégfator was

set at 1, and the gain at 30 dB. In order to .avoid/ﬁgfaturation of the echo integrator

the gain was adjusted when necessary.

Two integrator channels covered the depth intervals from 5 to 50 m, and from
50 m to the bottom. Echo integrator readings were made each nautical mile

and average values for each five nautical miles were plotted on maps. When

other fish species were recorded within the same depth interval, the echo

abundance was divided between capelin and the other species. Both experimenfal
fishing and analysis of the echo traces were used for dividing the total echo
abundance (BLINDHEIM et al. 1971).

The method used to estimate the stock size is described by MIDTTUN and
NAKKEN (1971), BLINDHEIM and NAKKEN (1971) and later applied by NAKKEN
(personal communication), JAKUPSSTOVU and MIDTTUN (1972), DRAGESUND, -
GI@SATER and MONSTAD (1972). The constant C was calculated from the
relation of MIDTTUN and NAKKEN (1971).

0= cwM (1)

where ﬁ is given in number of fish or fish weight per unit area and M the

integrator echo intensity. W

Capelin were caught with a Norwegian capelin trawl with an opening of 12 x 12
fathoms, mesh size (stretched) ranging from 200 mm (wings and squares) graded

down to 22 mm (cod end). An ordinary Granton bottom trawl with cover net equipped

with bobbins was also available.




The capelin were examined fresh. To't’al length was measured to the ﬁeafest
mrn and grouped in half cm class intervals. Otoliths, taken stratified, were
used for age determination and age length keys wei‘-e established. The maturity
stages were classified according to a scale modified from NIKOLSKY (1963).
The weight was estimated by measuring the volume of individual fish using the

‘displacement method.

Hydrographic stations with Nansen bottles were taken at six sections in different
regions on the Grand Banks. Hydrographic stations with bathythermograph were
taken at ‘avera.ge intervals of 25 nautical miles along the survey route. The sea
thermograph recorded the temperature at a depth of about 4 m during t‘he whole
survey. A map showing the general bathymetric features on the Grand Banks
and names used in the text are given in Fig. 1. The survey routes and grid

of stations are shown in Fig. 2.

DISTRIBUTION AND MIGRATION

Three surveys were carried out during the period of investigation. During the
first survey, which was meant to give a brief information of the distribution,

only scattered concentrations of capelin were recorded (Fig. 3). The survey

did not cover the whole area, and the sur{fey legs were too far a?art to give

a representative picture of the distribution, The second and third surveys

(Figs. 4 and 5) showed that capelin were distributed through out the Grand Banks
area from the ice border to the tail of the bank. Capelin Wefe most concentrated
in the northern part of the area surveyed, and at the Southeast Shoal. The capelin
on the northern Grand Banks had moved slightly towards the south and west

between the second and the third survey.

During the day capelin were recorded in the midwater layer or just above the
bottom, i.e. in depths ranging from 30 to 150 m. On the northern and central
Grand Banks, they appeared in small and scatteréd simals during the day, whereas
at the Southeast Shoal they were recorded in denser shoals in daytime (Fig. 6).
With diminished light in the evening, capelin came close to the surface and dis-
persed, At dawn the fish again clustered in shoals which soon migrated to deeper

water.

The capelin in the northern area were mainly found in waters with temperatur‘es
below 0°C (Figs. 7 and 8). At the southern Grand Banks capelin were recorded
in waters of temperatures above 1°C. At the Southeast Shoal the temperatures

varied between 2.5 and 3. ZOC.




STRUCTURE AND SIZE OF THE STOCK

In the samples collected south of 46°30' N; 97,5 % (weight percentage) of the
capelin were mature fish. North of this latitude only 34.7 % of the capelin

were mature. Fig. 9 shows the age and length composition of mature capelin in
different areas on the Grand Banks The 1969 year-class dominated in all areas,
followed by the 1968 year-class. The age composition was very similar in

the northern and western areas, whereas on the southern Grand Banks somewhat
larger and older fish occurred. Among the mature fish, females were by far
the most frequently observed in the samples from the western and southern

Grand Banks.

The age and length composition of immature fish is illustrated in Fig. 10.

In the southern area the 1969 year-class strongly dominated, while farther

north the 1969 and 1968 year-classes were equally represented. The 1971
year-class appeared in the catches mostly on the southern Grand Banks i. e,

south of 46°30'N. ,. The length composition of this year-class in different sampling

areas is illustrated on Fig. 11.

During the first and the second survey the bulk of the fish were in maturity

stages 1 and 2, whereas during the third survey capelin were nearer to spaw-

ning on the southern Grand Banks (maturity stages 3 and 4). Some of the

c apelin caught 18 June at the Southeast Shoal were already spent (matirity stage 5).

In the northern area the maturing fish were still in stages 1 and 2 on 10 - 12 June.

The echo abundance of capelin in the area was estimated on the basis of the
second and the third surveys (Figs. 4 and 5). The total abundance of capelin

in the area covered was estimated to be about 0.8 million tons (Table 1),. using

a C of 1 9 tons/mm x (n. m. )2. However, the calculation of Cb is somewhat
inaccurate, and the results should be interpreted with some caution. The constant
C was estimated to be 2. 17 tons/mm x (n. m. )2/ for maturing capelin in the
Barents Sea. It is suggested that this figure was somewhat high and a value of

about 2.0 tons/mm x (n. m)2 seems reasonable.

The concentrations of mature capelin observed south of Cape Race, i.e. south

of about 46°30' N and west of 52°20" W, during the second survey (Fig. 4) were
not recorded there during the third survey (Fig. 5). Assuming that these capelin
had moved farther west to spawn outside the area covered during the surveyé,
the stock size at the Southeast Shoal (south of 46°30' N and east of 52°20" W) was
estimated to be 313;2 - 170 thousand tons (Table 1). The stock size north of |
46°30' N was estimated to be 329 - 364 thousand tons, of which 34,7 % were

mature,
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CATCHABILITY OF CAPELIN

DEVOLI =0 ab (1972) beld the opinion that off Newfoundland-Labrador a
capelin zhc. of B0 rons during summer and early autumn is a rcelatively
lavge showt, Duriny this veriod of the year therefore, the catchability of

capelin with purse scine 1z not the besi, He concluded that pelagic trawl
probably was the most suitable gear for catching capelin off Newfcundland

and Labrador.

Experiences from other fisheries are that catchability is improving during the
spawning migration., At this time the fish come together from different areas
__and are grouped in larger and denser shoals than during the feeding period.

The present survey covered the period just prior to spawning. The conditions
for fishing at this time should therefore be the best. Three Norwegian purse
seiners accompanied RV "Johan Hjoxrt'" during the survey.rwln the northern

area the concentrations were not found to be dense enough for purse seining
between 18 and 30 May. The conditions for purse seining were also poor at the
Southeast Shoal from 18 May to 3 June. However, from the first week of June
onwards, as concentrations became denser, purse seining might be a possibility.ﬂj
The conditions for trawling improved gradually during the first week of June at
the Southeast Shoal, and throughout this month capelin are available for trawling
with midwater trawl. The season, however, seemed to be relatively short since
spawning already started 18 - 19 June, and probably would have been completed

by the first half of July (DEVOLD et al., 1972).

CONCLUDING REMARKS

The behaviour of capelin off Newfoundland during the spawning migration is
apparently somewhat different from that observed for the Barents Sea capelin.

No dense shoals were observed during the spawning migration on the Grand Banks
towards the Southeast Shoal. The mature capelin were segregated from the imma-
ture part of the stock at the time the investigations were carried out, and gradu-
ally approached the spawning grounds in rather small shoals, showing up as a
dense, but patchy scaltering layer at the Southeast Shoal. In this shallow part

of the bank, capelin find suitable spawning temperatures in about 50 m depth b?

mid-June, when spawning commences,

It is tentatively concluded that not all the capelin recorded south of 46°30'N

during the second survey migrated to the Southeast Shoal for spawning. The
concentrations recorded in the area south of Cape Race might have migrated
westward to spawn either along the south coast of Newfouﬁdland, or at the

St, Pierre Bank where spawning has been recorded in earlier years (PITT 1958, :-tv
TEMPLEMAN 1968), No spawning concentrations could be ohserved in the '

Virgin Rock region, although the environmental conditions for spawning in this

i
.5
&
)
e
i




CE R Tk

REFERENCES

BLINDHEIM, J. ., DRAGESUND, O., HOGNESTAD, P.T., MIDTTUN, L. og

. NAKKEN, O. 1971. Lodde- og polartorskundersgkelser
: i Barentshavet august-september 1970. Fiskets Gang, 57:
381-384. ‘

BLINDHEIM J. and NAKKEN, O. 1971. Abundance estimation of the spawning
Lofoten cod 1971. Coun., Meet, int. Coun. Explor. Sea, 1971
(B:15): 1-5, 3 tabs., 2 figs. [Mimeo.]

DEVOLD, F., DEVOLD, N, og WESTERGAARD, T. 1972. Loddeundersgkelser
’ #st av Labrador og Newfoundland i Jull august 1971 Fiskets -

Gang, 58: 49 55.

DRAGESUND, O., GI@SALZTER,J. and MONSTAD, T. 1972, Distribution, size
and reproduction of the Barents Sea capelin resource,.
LIn prepar ation]

JAKUPSSTOVU,S. H. and MIDTTUN, L.. 1972, Kolmuleundersgkelser nordveét
for De Britiske @yer i februar-mars 1972. Fiskets Gang, 58:
428-433, ) ‘

MIDTTUN, L. and NAKKEN,O. 1971. On acoustic identification, sizing and SN
abundance estimation of fish., FiskDir. Skr. Ser. HavUnders. , _l_é b
36-48, '

NIKOLSKY, G. V. 1963, The ecology of fishes., Academic Press, London. 352 pp w
E_I‘ranslated from russianj. o C

f ‘ v

PITT, T.K. 1958, Distribution, spawn1ng and racial studies of the capelin, {
Mallotus villosus (Muller), in the offshore Newfoundland area.
J. Fish, Res. Bd, Can., 1 275-293. : b

TEMPLEMAN, W. 1948. The life history of the capelin (Mallotus villosus ‘
O.F. Muller) in Newfoundland Waters. Bull. Newf. Govt. : L
Lab., 17: 1-151. .

TEMPLEMAN, W. 1968. Review of some aspects of capelih biology in the
Canadian area of the north-west Atlantic. Rapp. P.-v. Réun.
Cons, perm, int. Explor, Mer, 158: 41-53,

WINTERS, G.H., 1970. Biological Changes in Coastal Capelin from the Over-
' Wintering to Spawning Condition., J. Fish. Res.Bd.;Can., 27:
2215 - 2224, 2 figs.




Table 1.

Echo-abundance (in tons) of capelin on the Grand Banks

in different areas in May -

June 1972.

Area

South of 46°30!
and east of

West of 529201
and south of

Date North of 46°30'N 52°920' W 46°30' N Total
27, 5- QLY 250 208
9.6 B6dr Ol 170. 29 249,457 783,798,
7.6- (Fry 0N 3T Vs
18. 6 3267946 Bl 2E5 E87=1.98
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Survey route and distribution of capelin 17-24 May 1972, The isolines
indicate echo integrator readings. '
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Survey route and distribution of capelin 27 May - 9 June 1972. |
The isolines indicate echo integrator readings. The route taken from
7 to 9 June is the same as in Fig. 5.
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17 MAY - 18 JUNE 1972
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Fig. T

Isotherms at the bottom 17 May - 18 June 1972.
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Fig. 8. Temperature in two sections on the Grand
Banks in June 1972,
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Age and length composition of mature capelin (separated on male and
females) on the Grand Bankg in May-June 1972, The border bet\ozveen
south and north is set at 46 30'N and for the western area at 52~ W.
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Fig. 10. Age and length composition of immature capelin on the Grand Banks
in M%y—June 1972. The border between south and north is set
at 46 30' N,
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Fig. 9. Age and length composition of mature capelin (separated on male and
females) on the Grand Bankos in May-June 1972. The border between
south and north is set at 46°30'N and for the western area at 52~ W.
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