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ABSTRACT

Cod larvae (Gadus morhua) appeared on Fiemish Cap in 1981 in significant numbers for the first
time since the beginning of the Flemish Cap Project four years ago. Larval abundances decreased
from 3.5 x 10'° larvae in early May to 4.8 x110% larvae twelve weeks later, values being <1% of
those estimated for redfish larvae. There i§ no immediate explanation for their occurrence in 1981
as compared to previous years. Abundances of larval redfish (Sebastes spp.) during April-May were
similar to previous years although by July tlljey were the ldwest' yet observed. Distribution on
Flemish Cap and the estimated date of peak-hdtching in cod and extrusion in redfish, about 23 April
1981, were very similar for both species. Hgwever, trends in:both growth and mortality rates,
differed. Growth rates for larval cod ranged from 0.20-0.42 mm SL d !, increasing throughout the
period as surface_waters heated. Redfish gr& th rates, on the other hand, decreased initially from
0.08-0.04 mm SL d ', then increased to a maxifnum of 0.26 mm SL d ! by July. There appeared to be no
direct relationship between growth rates and jmortality in either cod or redfish. Mortality rates

for cod larvae peaked at 0.079 during early June while those of redfish increased from 0.043-0.093
throughqut the sampling period. :

NTRODUCTION

Ichthyoplankton surveys were carried out on Flemish Cap four times in 1981 as part of the
Flemish Cap Project. This is a continuation lof work carried out during the preceeding three years,
with samples being taken during June for the [first time in an attempt to sample the onset of a
second peak in redfish spawning. The distri%ution, abundances and population growth rates of redfish
(Sebastes spp.) and cod (Gadus morhua). larvaej are reported.

MATERwALS AND METHODS

The 42-station grid on Flemish Cap was sampled three times in 1981, 2-9 May, 22-27 May and
26-30 June. During 1-4 August, 20 stations of the grid were sampled. In all cases double.oblique
Bongo tows were made to 200 m, or within 5 m @f the bottom, following the basic procedures outlined
by Smith and Richardson (1977). 1In most cases 61 cm Bongos were fitted with paired nets of 0.333 um
mesh sizes, although some stations during 2-9 |May were sampled using 505 ym mesh net sizes. Al1l
eggs and larvae were counted and measured to fihe nearest millimeter :standard length from both nets.

Processing of samples and calculations of aburdances followed procedures previously outlined (Anderson
and Akenhead 1981).

| RESULTS
Redfish

Redfish were the most abundant larvae sam&]eq on Flemish Cap during 1981. Abundances during
2-9 May 1981, our first cruise to Flemish Cap §n 1981, ranged from 0.2-559.6 larvae m 2. There was
an extensive area of values greater than 100 larvae m 2 over much of Flemish Cap (Fig. la) with
total abundance estimated to be 2.44 x 10!% lafvae. Approximately three weeks later, during 22-27 May 1981,
abundance had approximately halved to 1.13 x 1@!% larvae, ranging from 0.0-220.1 larvae m 2. Distribution
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of the most abundant larvae were now in a large band north of central Flemish Cap between ~200-400 m
depth (Fig. 1b). One month later, during 26-30 June 1981, abundance_had dropped by an order of
magnitude, to 1.46 x 10'3. Larvae now ranged from 0.0-23.4 larvae m 2 being distributed in a broad
irregular area over Flemish Cap (Fig. lc). Finally, five weeks later during 1-4 August, 1981 abundance
had dropped to approx1mate1y 2.5 x 10! larvae. Values ranged from 0.0-2.1 larvae m 2, highest

values being observed in waters just west of central Flemish Cap >200 m depth (Fig. 1d).

During our first cruise to Flemish Cap, 2-9 May, 1981, the mean size of redfish larvae was
8.34 mm SL (Fig. 2a). This increased to 9.83 mm SL by the end of May and to 18.87 mm SL by the end
of June. The re-appearance of 6 mm SL larvae during 26-30 June 1981 indicates the beginning of a
second redfish spawning at this time (Fig. 2b and c). By 1-4 August, 1981 larvae >15 mm SL and
>18 mm SL averaged 2C.44 mm SL and 21.37 mm SL, respectively (Fig. 2d). Values were model around
20 mm SL, with a second peak at 16 mm SL. Larvae relatively abundant at 6 mm SL indicated extrusion
was st1]1 taking place during this time.

Redfish abundances decreased from a maximum of 6.11 x 10'2 Jarvae estimated for the 42-station
grid area during 2-9 May, 1981 to approximately 1.24 x 10'° larvae during the first week of August
(Fig. 3) (Table 1). During this time there was apparently 99.8% mortality in redfish larvae on
Flemish Cap. Mortality rates (Z) increased from 0.04 to 0.093 d ! throughout this period, with
highest mortality occurring between the June and August surveys (Table 3). Abundances observed
around the end of April through May were virtually identical with those observed during the preceeding
three years. By July, however, values had decreased below that of preceeding years, including.1979
when only larvae <11 mm SL were observed (Fig. 3). July abundances, standardized to Julian day 200,
indicated 1981 redfish larvae were only 1/3 of 1979 abundances and an order of magnitude less than
estimates for 1978 and 1980 on this date.

Offsetting increasing rates of mortality were increasing growth rates in redfish larvae.
Initially values were low, decreasing from 0.08 mm SL d ! at day 136 to 0.04 mm SL d ! at day 162.
After this point growth rates increased for the remainder of the sampling period to a maximum of
0.26 mm SL d ! between the June-and August sampling dates (Fig. 4). Paralleling this increase in
growth rates was increasing surface water temperature. Average water temperatures in the upper 30 m
over central Flemish Cap, at 47°N 45°W, increased from 5.87°C in early May to 11.80°C in.early
August (Fig. 4). The greatest rates of increase occurred up to day 162 (12 June 1981) (0.11 °C a1
with values falling off after this date.

Cod

Cod larvae were present in significant numbers during 1981 for the first time in_four years of
survey work on Flemish Cap. During 2-9 May, 1981 values ranged from 0.0-4.1 larvae m 2 with highest
values being observed in the area north of central Flemish Cap between 200-400 m depth (Fig. 5a).
Three weeks later, during 22-27 May, 1981, larvae were again most abundant in the area just north of
central Flemish Cap (Fig. 5b). 1In both cases abundances >1.0 m 2 were also observed just south of
the central area. By the 26-30 June, 1981 cod larvae had disappeared from all but a small area in
the central region (Fig. 5c) and 1-4 August, 1981 were only observed in small numbers at two stations
on Flemish Cap (Fig. 5d).

Abundances of cod larvae decreased from an estimated 3.49 x 101 in early May to <5.0 x 108
larvae in early August 1981 (Table 1). While present during our surveys in significant numbers for
the first time in four years abundances were still low, usually being <1% of redfish larvae. By the
June survey the actual number of cod sampled at four stations on the grid was only 7 cod larvae.

As with redfish larvae estimates of mortality were higher, ranging to over 98%. Mortality
rates (Z) ranged from 0.023 to 0.079 with the highest value occurring between Julian days 145 and
179 (Table 3). Unlike redfish larvae mortality rates did not increase throughout the sampling
period. However, due to the extremely low numbers of cod larvae sampled, especially during the last
two sampling dates 26-30 June and 1-4 August, 1981, these values should be viewed with caution.

Average size of cod larvae were 6.00, 9.83, 18.87 and 34.06 mm SL, respect1ve]y, during the
four sampling periods.. These values represent average growth rates ranging from 0.20 to 0.42 mm SL dt.
Unlike redfish growth rates in cod larvae increased throughout the sampling period (Fig. 4). Although
numbers are low the rate of growth increased in a linear fashion and the values appear to reasonably
represent growth rate for these larvae. The increase in the rate of growth closely parrallels
increasing water temperatures, at Teast to day 180 (24 June, 1981).

DISCUSSION

The most notable observation in ichthyoplankton samples form Flemish Cap during 1981 was the
appearance of cod eggs and larvae in our samples. For the first time in four years of survey work
cod larvae were observed throughout the Flemish Cap area. Reasons for their appearance remains a
cause for speculation: Redfish larval abundance was very similar to previous years during the
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Data collected 26-30 June 1981 indicated a second spawning of redfish had recently begun and
continued through July into at least the first week .of August. This second spawning has been attributed
to Sebastes fasciatus and possibly S. marinus as well (Templeman 1976). In overall abundance it is
possibley two to three orders of magnitude less than ‘the April-May spawning peak. However, the
period of extrusion appears to extend over a longer time as larvae at 5:'mm SL were still the most
abundant of the small size group by the first week of August.

Mortality estimates for redfish larvae increased from 0.043 to 0.093 throughout the sampling
period. These rates increased in a linear fashion indicating increased mortality as these larvae
grew.. Mortality rates also indicated there was no 'critical' period through the sampling period
associated with the initial period of decreasing growth rates. Cod larvae, on the other ‘hand,
indicated maximum mortality occurred during the early part of June, decreasing from 0.079 to 0.031
by July, with no reduction in growth rates during this time. Thus, while cod larvae experienced
maximum mortalities during June, redfish larvae had increasing rates of mortality throughout the
sampling period. ' These data indicate there was no direct relationships between growth and mortality
rates from May to early August 1981.
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Table 1. Abundance estimates for ¢

on Flemish Cap, 1981

od (Gadus morhua) and redfish (Sebastes spp.) larvae

Cod Redfish
Period . n Area - -

(Julian days) (m2) Abundance In abundance  Abundance In abundance
122-129 40 5.50 X 1010 .49 X 1010 24.28 6.11 X 1012 29.44
142-147 42  5.77 X 1010 ?.27 X 1010 23.84 2.70 X 1012 . 28.62
177-181 41 5.63 X 1010 1.51 X 10% 21.14 3.55 X 1011 26.60
213-216 20 2.75 X 1010 4.80 X 108* 19.99* 1.24 X 1010« 23.24*

1

*Estfmate based on 20 stations samp]ing 86% of the larvae present

Table 3. Estimates of mortality 1
larvae on Flemish Cap, 1981

Table 2.
for Flemish Cap

Larval| Sebastes spp. abundance estimated

during July during the period 1978-

81. Values were|standardized to Julian day 200.
Year Abundance In abundance
1978 4.78 X 1011 26.35
1979 7.57 X 1010 25.05
1980 1.52 X 1011 25.75
1981 2.78 X 1010 24.05

n cod (Gadus morhua) and redfish (Sebastes spp.)

J Cod Redfish
Period Mid-Date ﬁ Mortality Mortality % Mortality Mortality
(Julian days) (Julian Day) Rate(Z) Rate(Z)
126-145 136 34.9 0.023 55.8 0.043
126-179 153 95.6 0.059 94.2 0.054
145-179 162 93,3 0.079° 86.9 0.059
126-215 171 98.6 0,048 99.8 0.070
145-215 180 97.8 0.055 99.5 0.077
179-215 197 68.2 0.031 96.5 0.093
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