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ABSTRACT	 •

As a result of ichthyoplankton surveys eggs and larvae of 41

fish species have been recorded in the . Flemish Cap area. Through-

out the investigated period the hi ghest abundance was shown by

larval redfishes while cod and Amierican plaice larvae displayed

extreme scarcity. The Spawning in redfishes was first recorded in

the south - western part of the bank to be continued later in the

north-eastern and north-western areas at de p ths of 350-800 m and

at water tem p erature of 4-6°C. The larva abundance increased from

::arch to April to reach maximum during the second part of April Ph,

and to be fully accomplished in May. The spawning seemed to be most

intensive along the northern, north-western and south-western slbpea

of the Bank above dep ths of 300-800 m. The second peak of spawning

fell on July-August.

Newly extruded larvae moved upward to drift in the up per T O-

-20m layer. The larvae drifted southeastward and eastward from the

s pawning grounds located along the northern - north-western and .

south-western slopes, respectively. Larval redfish were recorded

throughout the entire area surveyed in Yay and were frequently

entrained to the central shallows of the bank with t..e anticyclonic



gyre. The gyre destruction is found to be responsible for ichthyo-

plankton transport outside the bank as it was the case in 1983. A

supposition is put forward that strong year-classes of redfish, cod

and american place are unlikely to be expected in the years when the

anticyclonic gyre is destroyed.

INTRODUCTION

International investigations have been conducted in the

Flemish Cap area since 1978 in order to reveal the causes of

fluctuations in commercial fish year class:. abundance. Flemish

Cap is located in the northwestern Atlantic Ocean east of the

Grand Bank with a narrow deep-water strait between them. The

pattern of water circulation on Flemish. Cap (Buzdalin and Eli-

zarov, 1962; Kudlo and Burmakin, 1972; Hill et al. 1973; Borov-

kov and Kudlo, 1980) predetermines the routes of egg and larva

passive migrations and is responsible for the occurence of iso-

lated populations of cod, redfish and American plaice in the

area (Postolaky, 1962; Templeman, 1962; Templeman, 1974; Templeman,

1976; Serebryakov, 1967; Serebryakov, 1978; Cross and Payne, 1978).

Based on the above assumption Dr. K.G..Konstantinov recommended

ICiJAP Scientific Council to choose the Flemish Can as an area for

research on reasons for abundance fluctuations in fish year clas-

ses ( 1CNAF Redbook 1975). In May 1977 in Murmansk 1CNAF ad hoc

Working Group on the Flemish Cap Project considered general oceano-

graphical and ecological aspects and worked out main principles of

the international program to investigate abundance fluctuations of ,

the commercial fish year classes on the Flemish Cap (ICHAF Redbook

1977). A bit later, at the meeting in September 1977 Canadian spe-

cialists discussed 12 hypotheses on influence of 4 principal

factors (oceanological environmental conditions, predotion, food

availability, state of the spawning population) on the abundance

fluctuations is the fish year classes and worked out practical

ways of realization of the program (Akenhead, 1978).



The results of the international surveys in the Flemish Cap

area have been presented in the preliminary reports and papers

(Postolaky, 1980; Anderson, 1982a,b; Borovkov and Kudlo, 1979;

Kudlo and Borovkov, 1960; Anderson and Akenhead, 1981) and some

summarizing works (Anderson, 1983; Konstantinov, 1980). This paper

provides the results of the ichthyoplankton surveys carried out by

PINRO vessels.

MATERIAL AND METHODS

The ichthyoplankton surveys on Flemish Cap were conducted in

spring and summer of 1978-1981 and 1983 on a standard grid of

stations. Annually two or three surveys were conducted.

Ichthyoplankton was sampled with the egg conical net (80 cm

diameter opening, 0.5 mm mesh gauze) in 1978, 1979 and 1980. Three

methods of towing were usually used at each station: a total verti-

-cal haul from the bottom to the surface (from the maximum depth of

500 m in waters deeper than 500 m) and two horizontal hauls - near-

-surface and oblique. The net was retrieved at ca I m/sec during

vertical hauls.

In 1978 near-surface and oblique hauls for ichthyoplankton

were simultaneously made while the vessel was underway at dead slow

of some 0.I knot with a IO minute circulation. The nets for hori-

zontal hauls - near-surface and at 25 m - were made fast along the

same wire 50 m apart each other. During near-surface hauls the

condition of complete lowering the sampling array was strictly

kept: the upper hoop edge of the net was towed just below the

surface and was visible well. The other net with an attached 20kg

load fished at 25 m and during retrievals made oblique hauls at up-

per 25 m.

In 1979 and 1980, total vertical and horizontal near-surface

hauls apart, the 50 m depth was fished at each station during a

IO minute vessel circulation at 2.5-3,0 knots with oblique hau-

ling at upper 50 m during retrievals.

In 1981 IKS-80 was used only for total vertical hauling from

both the bottom and 500 m depth to the surface.



During the first two surveys of 1983 the vertical, near-sur-

face and two oblique IK3-80 hauls were made during a IO minute

vessel circulation at 2.5-3.0 knots. In the third survey two hauls

were made at each station: vertical IKS-80 and oblique Bongo-61

tows.

At each station sampling included temperature (near-bottom -

- surface) and salinity profiles were made.

Initial processing of the samples was made aboard during the

cruises. Ichthyoplankton samples were fixed in 2 - 4% formalin.

The samples were further analyzed in vitro. The ichthyoplankton

was sorted out under binoculars, and egg and larva growth stages

were determined (Rass, 1946). The egg diameter and larva . zoolo-

gical length were measured. Eggs and larvae were identified on

the basis of the egg and larva identification deys (Ehrenbau,I905-
•,

-1909; Pertseva, 1936; Rass, 1949; Russel, 1976; Serebryakov,1980,

and others).

The data obtained with the vertical IKS-80 hauls counted un-

der I m
2 were used for plotting egg and larva distribution charts.

Total abundance mf redfish larvae was determined applying the

stratification method (Buchanan-Wollastone, 1926) and a special

computer program was used. The data obtained with vertical, as well

as the other, hauls at each station were used to list ichthyo-

plankton species composition and larva length frequency distri-

bution.

RESULTS 

Species composition 

More than 26 species of fish occur in ichthyoplankton samples

on Flemish Cap (Serebryakov, 1978). 16 species have been recorded

during cruises of the Polish r/v "Wieczno" in April 1978 (Grimm et

al. 1980). Our surveys have revealed eggs and larvae of 41 fishes

(Tables 2,3,4,5,6). For the first time Nansennia groenlandica,

Mpurolicus 	 Lentoclinuq maculatus, Anarhichas 

Anarhichas l upus, Con • pr conger and others have been caught on

Flemish Cap. The species composition list of the Flemish Ca p area

can be, thus, sufficiently supplemented now.
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Besides, from the larval distribution it is possible to say that

tusk (Brosme brosme) may spawn on the Flemish Cap.

Redfish larvae appeared to be the most abundant item of the

Flemish Cap ichthyoplankton throughout all the years and seasons

of the surveys.

Number of cod eggs and larvae captured was unexpectedly small.

Redfish larvae 

RIWish larvae are not classified into species in the present

paper despite the fact that it has recently become possible (Se-

rebryakov, 1978; Templeman, 1980; Magnusson, 1981; Penney, 1982).

Distribution is given for larvae of all the Sebastes app. combi-

ned.

General distribution. Surveys in March were conducted in 1980,

1981 and 1983. Redfish larvae were observed in each of those sur-

veys. In 1980 and 1981 larvae in amount of 30-78 spec./m
2
 were

found on the southwestern Flemish Cap in the Beothuk Knoll area

and in 1983 on the northern Flemish Cap (Fig. la,b,c). The larvae,

judging by their length (Fig. 2), were newly extruded. The grea-

test larval abundance in March was marked in 1980 - 0.25x10
12 lar-

vae, whereas in 1981 it amounted to 0.19x10
12 and in 19 83 -

- 0.06x10
12 specimens (Table 7).

The only survey in the first half of April was made in 1979.

Distribution of the larvae (judging by their size recently extru-

ded) was similar (Fig. 5) to that of the second half of March 1980

(Fig. 1), and they numbered 1.62110 12 specimens at the survey mo-

ment.

In the second half of April surveys were conducted in 1981 and

1983. In 1981 the greatest larval abundance of more than 100 spe-

cimens per m2 was found on the northern and northeastern Flemish

Cap above the depths of 1000 to 300 m, and in 1983 larvae in such

a great number were observed on the eastern, southeastern and

southwestern slopes of the Flemish Cap (Fig. 4). The larval abun-

dance in 1983 was more than 5 times as large ( 15.37 x 10 12 spec.)

as in 1981 ( 3.03 x 10 12 spec.). In 1983 the peak of the larval

length range fell on 7 mm and in 1981 - on 9 mm.
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Two surveys were also made in the first half of May, in 1979

and 1980. In 1979 the highest larval concentrations were found

on the northern Flemish Cap above the depths of 300 - 400 m, on

the south-western - above 200 - 300 m, and southeast of the Fle-

mish Cap above the depths of more than 1000 m (Fig. 5). The peak
of the overall larval length composition for the whole area sur-

veyed fell on 8 mm in those years.The.:larrte numbered 4.38 x 10 12

and 3.54 x 10 12 specimens in 1979 and 1980, respectively.

In the second half of May surveys were conducted in 1978, 1981

and 1983 (Pig. 6a,b,c). In 1978 the maximum numbers of larvae

,
(more than 100 spec./m2 ) occured north, west and south of the shal-

low part of the Flemish Cap. The length composition peak was

10 mm, and the larvae in amount of more than 10 spec./m 2 were dis-

tributed within the 300 m isobath on the northeastern slope of

the Flemish Cap. In 1981 the larval distribution was limited with

the 400 m isobath, and, besides, in 1983 the larvae in amount of

500 spec./m 2 were observed on the southwestern slope and in number

of more than 10 spec./m 2 on the northern and northeastern slopes

of the Flemish Cap. The abundance of the larvae in those years

constituted 1.46 x 10 12 , 0.79 x 10
12
 and 1.59 x 10 12

 specimens,

respectively.

Only in 1980 was a survey in June made. Larvae ( more than

10 spec./m2 ) with the length range peak of ca 9 mm were distribu-

ted everywhere within the Flemish Cap and near the southern slopes

above the depths of more than 1000 m, The maximum larval abundance

was sampled over the shallow central Flemish Cap (Fig. 7). The

larvae amounted to 0.79 	
12

In July there was also the only survey coducted - in 1978. New-

ly extruded larvae with length of 6 - 7 mm and larvae of 10 - 12 mm

were represented in catches on the eastern and western Flemish

Cap above the depths of 300 - 400 m (Fig. 8).

The percentage of the length composition in redfish larvae on

the Flemish Cap in May, June and July throughout different years

of the surveys is shown in Fig. 9.

x 10	 specimens.



Cod eggs 

The number of cod eggs sampled throughout all the years of the

surveys was low (Figs. 10, 11, 12). The record catch was 36 spec/m2.

Cod eggs occured mainly in March within the southeastern Flemish

Cap (1980) and on the northern and northeastern slopes (1981)

within the 400 m isobath. In March 1983 cod eggs were not observed

(Fig. 12). A modicum of cod eggs was found outside the Flemish

Cap above the oceanic depths. In April cod eggs were practically

caught within the shallow part of the Flemish Cap only, much closer

to its centre than in March (Figs. 11, 12). In May separate cod

eggs were captured both within the Flemish Cap and above the ocea-

nic depths (Figs. 11, 12). On the central Flemish Cap some cod

eggs were caught even in July (Fig. 10).

A very small number of cod larvae was represented in catches.

The maximum catch of them amounted to 12 spec./m2 in May 1979

in the Beothuk Knoll area. In April, May and June the larvae were

distributed within the 400 m isobath ( the closer to the Flemish

Cap centre the later the survey was conducted ).

American plaice

American plaice eggs occured on the central Flemish Cap alrea-

dy in March (Figs. 13, 14), but they were chiefly found in May

both there and in the adjacent area within the 300 m isobath. A

few eggs were sampled above the oceanic depths in the southeastern

area as well.

American plaice larvae were captured during the surveys only

twice.

DISCUSSION

Spawning

One can get fairly adequate picture of redfish spawning grounds

location and dates of spawning in the Flemish Cap area by compa-

ring the larval distribution charts (Figs. 1, 3 - 8) and length

composition data (Pig. 2), the maturity stages tables (Tables 8,9),

the charts of redfish spawning females distribution (Figs. 15, 16)

and also redfieh larval abundance data available from different

surveys. Redfish start spawning in mid-March in the southwestern

Beothuk Knoll area, as well as on the northwestern and northern
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slopes of the Flemish Cap, where newly extruded larvae (Fig. 1)

and spawning fish (Fig. 15a) have been found in March. In April

spawning redfish specimens have been distributed practically every-

where on the slopes of the Flemish Cap at 800 - 1000 m (Fig. 15b).

The peak of spawning is likely to.fall on mid-to-late April, which

is confirmed by the maximum, for the whole period of observations,

abundance of larvae with length of 6 - 7 mm on the 16 - 22 April

and a large amount of larvae with length of 7 - 8 mm in early

May (Figs. 2, 9). apawning takes place on all the slopes but lar-

vae are extruded most intensively on the northern, northeastern

slopes and in the southwestern Flemish Cap area. Redfish spaw-

ning is over in May. The second peak of redfish spawning is ob-

served in July - August, when a small number of spawning fish

and larvae with length of 7 mm has been found (Tables 8, 9).

Extrusion of larvae occurs probably in the depths of 350 -

- 800 m at 4.0 - 6.0°C.

On having been extruded in March - April, redfish hatchlings

move off the depth of 350 - 800 m to the upper layers and drift

at upper 10 or 20 m. The hatchlinge drift from the spawning gro-

unds on the northern and northwestern slopes southeastward and

from the spawning grounds in the southwestern area eastward. The

direction of the drift can be found out on the basis of changings

of the larval length composition in the various parte of the bank

during the same survey (Fig. 17a,b,c,d,f,g) and by shift of

patches of the highest larval concentrations (Figs. 1,3 - 8).

In May redfish larvae are distributed practically everywhere

within the Flemish Cap, and, being involved in the anticyclonic

gyre on the bank, they drift. The patches of the highest concen-

trations of large larvae ( more than 9 mm length ) appear on the

central, comparatively shallow, Flemish Cap (Figs. 6,7) in late

May - June. However, not all the real situations fit this scheme

of redfish larval distribution and drift on the Flemish Cap. Thus,

for instance, in the last week of May 1983 larvae in amount of

800 spec./m2 with length of 10.5 - 13.5 mm have been found on

the southeastern slope of the bank above the depth of 800 m.

This indicates that the larvae, having been probably extruded on
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the northern slope, happened then possibly to be "washed off"

from the bank. The possibility of ichthyoplankton removal from

the Flemish Cap has been previously marked (Serebryakov, 1967;

Serebryakov, 1978; Templeman, 1976; Kudlo and Borovkov, 1977;

Kudlo and Boytsov, 1978). Kudlo at al. (1983), discussing stabili-

ty of the anticyclonic quasi-steady gyre in the Flemish Cap area,

distinguished 4 types of water circulation on the bank. Under ac-

tion of two of them the anticyclonic gyre is destroyed and "the

transient flow crosses the Bank as if washing it... The circula-

tion frequency of this type accounts just for 7.4%" The maximum

densities of ichthoplankton distribution observed on the south-

eastern Flemish Cap may	 depend upon this very type of water

circulation on the bank. If the anticyclonic gyre destruction did

have place in May 1983, which is suggested by redfish larval dis-

tribution, possibility of strong year classes of redfish, cod and

American plaice to appear looks very improbable.

Cod egg (Figs. 10,11,12) and spawning fish (Fig. 18a,b) distri-

bution and correlation of trawl caught specimens with gonads of

different stages of maturity (Tables 10, 11) confirm previously

published data on cod spawning in this area in March (Mankevich,

1962; Postolaky, 1963; Serebryakov, 1965; Serbryakov, 1967;

Templeman, 1976).	 In 1983, the spawning peak seems to have

shifted on April.	 Discussion on the patterns of eggs and lar-

val distribution and drift and, moreover, changings in their abun-

dance from season to season and from year to year is impossible

due to an insufficient amount of eggs and larvae available in all

the surveys.One may say only about the complete absence of cod

larvae in catches for 1978 and 1979 and a larger amount of them

in 1983 comparing with 1980 and 1981. Besides, it is worth paying

some attention to the larval transport from the bank into the ace',

an (Figs. 10,11,12), which has been earlier mentioned (Serebryakov,

1962; Serebryakov, 1965; Serebryakov, 1967; Serebryakov, 1978)

and seems to be an important factor for cod year classes abun-

dance formation.



American plaice appears to spawn in May as the bulk of spaw-

ning fish (Tables 12, 13; Fig. 19) and eggs occur at this very

time. Egg extrusion takes place close to the shallow central

Flemish Cap as have been earlier noted (Nevinsky and Serebryakov,

1973; Templeman, 1976; Serebryakov, 1978).

The total number of the eggs and larvae caught is too small

to draw any conclusions on the peculiarities of production and

early ontogenesis of American plaice on the Flemish Cap. One may

only suggest that the eggs and larvae are involved in the anti-

cyclonic gyre, and with some amount of them being removed out of

the boundaries of the Flemish Cap.

CONCLUSION

The USSR ichthyoplankton surveys conducted on Flemish Cap in

1978-81 and 1983 revealed eggs and larvae of 41 fish species to

supplement substantially the list of fishes occurring in the area

larval Sebastes spp, showed the highest abundance throughout the

entire period of surveys. 	 Eggs and larvae of cod and American

plaice were scarce compared to redfish. 	 	 The maximum abundance

of cod eggs was 36 specimens	 /m2.	 Cod eggs were recorded

mainly in March within the 400 m isobath along the northern and

northeastern slopes and in the southeastern area of the bank.

Ldrval cod were caught in April, May and June in the areas closer

to the central part of the bank and the total abundance was not

high.	 American plaice occurred mainly in May in the central

part of the bank and adjacent areas.

Spawning in redfish seemed to start in the south-western

areas in the vicinity of Beothuk Knoll and to occur later along

the north-eastern and north-western slopes. Larvae were first ex-

truded in mid - March at the water temperature of 4-6° at the depth

of 350-800 m. The number of larvae extruded increased from March to

April to reach maximum during the second part of April. The distri-

bution of spawning redfish and of newly-extruded larvae in late

April is indicative of intensive spawning along all the slopes with

peaks along the northern, north-eastern and south-western slopes.



within the 300-800 m isobaths. The spawning was fully accomplish-

ed in May. The second, but lower peak of spawning fell on July -

August.

Newly extruded larvae moved to the surface to drift in the up-

per 10-20 m layer and were entrained with the anticyclonic gyre to e

the central shallows of the bank. The larvae drifted southeastward

and eastward from the spawning grounds located above the northern

and north-western slopes, respectively. However the gyre breaking

(Kudlo, et.al ., 1983) may result in ichthyoplankton transport out-

side the bank as it was likely to take place in 1983. It is supposed

that the stability of the anticyclonic gyre accompanied by favour-

able evironmental conditions governs the year class strength in

the main commercial fishes on Flemish Cap or i.e. in the years when

the gyre is destroyed abundant year classes of redfish, cod and

Amierican plaice are unlikely to be expected.

The USSR ichthyoplankton studies on Flemish Cap have demon-

strated feasibility of the surveys to elucidate causes of year-class

abundance fluctuations in the area.

To estimate population abundance of redfish the following re-

commendations are given:

- to continue regular standard ichthyoplankton surveys which

can be carried out in the second part of April and early May;

to develop methods for identification of larvae of the genus

Sebastes;

to sample data in the spawning fish abundance , on the indivi-

dual absolute fecundity in age-groups composing the spawning

part of the population and on the maturity ogives.
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Table 1. Data on ichthyoplankton surveys in 1978-1981 and 1983.

--gi-c- L-2-
Year 1 Dates of

sampling

Number!	 1a.
of	 ,	 Gear	 / ver-tssr - I	 1

istatidna	 ( ticall face	 10-2510-50
i	 !	 1	 t	 1	 t

1
1 Total

t

25.05-02.06
1978	 17.07-29.07

Total

39	 IND-80	 45
45	 IK8-80	 58
84	 103

38
38
76

2

2

36
38
74

121
134
255

07.04-20.04 42	 IKS-80	 55 40 - 40 135
1979	 03.05-10.05 42	 1K8-80	 53 39 _ 39 131

Total 84	 108 79 79 266

19.03-31.03 54	 us-80	 53 48 - 48 149
1980	 02.05-12.05 56	 11C8-.80	 53 48 - 48 149

31.05-11.06 61	 us-80	 61 55 - 55 171
Total 171	 167 151 - 151 469

22.03-05.04 47	 188-80	 47 47
1981	 23.04-30.04 48	 IKS-80	 48 48

21.05-30.05 48	 LED-60	 48 41••■ 48
Total 143	 143 143

08.03-22.03 41	 ixa-go	 37 31 36 - 104
1983	 16.04-29.04 80	 I88-80	 80 80 79 - 239

24.05-31.05 41	 n8-so	 41 41 - 41 123
vertical

Bongo-el (0-50)
Total 162	 158 152 115 41 466

Total number of - 644	 679 458 -117 345 1599
stations
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Table 2. Species composition of ichthyoplankton on the Flemish Cap in 1978.

Nos.	 Species

	

13.05-2.06	 17.07-29.07 

	

? eggs, stages of !	 iara eggs: stages Oft

	

:	 liar-developmentdevelopment one	 t 1130

1 ! a ! M ! IY ! 2 	 ! I ! II!	 Irr	 !

14 Oyclotons sp4	 7	 - - -	

- -

	 14

2d Maurolicus milliard.	 I - - -	 I	 -	 -	 - .7 	-
(Gmelin)

31 Argentina ailus	 I
Ascanius

Ransenia green-	 - - - -	 -	 I	 -	 - -	 -
Dandies (Reinhardt)
Bentham= glacial° - - -	 - -	 16
(Reinhardt)

60 Anguilliformos &sp. 	 I

7 Brosne brows	 14 7 I	 - -
(Ascanius)

80 Rhincnemus sp.	 4 - - -	 4	 -	 - - -	 - -	 -

9. Sedum morhus	 I I 9 -	 II	 -	 9 15 6	 - 30	 -
morhua Linn°

100 Ansrhichas lupus Linn% - - - I

11. Ammodyites sp.

 

- 4	 -

12: Sebastes spp.

  

3518 - -

-	

- - III

  

130 appoglossus	 - _ - -	 - - -	 - -	 _
hippoglossus (liana)

144 Hippoglossoides	 127 172 33 4 336 -	 - - -	 I I -
pletessoides
linandoides (Bloch)
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Table 3. Species composition of ichthvoplankton on the Flemish Cap in 1979.

Nos.!	 Species
1 	 7.04-20.04	 	 ! 	 3.05-10.05 
!eggs, stages of 	 !lax.-	 bggs, stages of do- 	 flar.

development	 	fame	 I  velopment	 ! no
! I ! II-! M ! IY ! a !	 ! I ! 11 ! M f IY! a	 1

2	 13 I 4 1 o ! b It !  8	 	 I	 !iu
Oyclotone sp.	 — a. —	 - - 2	

-	

- -	 -	 12
' -

Maurolicus mulles= _ -	 - - _	 -	 - -	 - -	 I
ri (Gmalin)

Benthosema glaciat	 -- 69	 - 	- -	 - -	 9
le (Reinhardt)
Brows brooms	 - - -	 — —	 -	 53	 9 4	 - 66	 -
(Ascanius)

Phiaaaemus ciab- _ - -	 - -	 4	 -	 - -	 3
rim Lime

Urophycis chum	 - 3	 20	 -	 — —	 — —	 I0
(Walbaum)

Malys solve
Mune)

Melanogreamus	 - I	 -	 -	 I -	 - I
aeglefinus
(Uncle)

9. Gadus morhus	 2 I -	 - 3	 II	 5	 - -	 - 5	 18
aortas Line

7

10. Anartiebas den- -
ticulatus Kroyer

lia A. lupus Lime

124 Luapenus	 -
taeformis (Wel-
lman)

I-	 - -	 - -	 -

I	 2

3 -	 _ _	 - -	 I

4
13. Leptoolinna ma-

culatus (Brim)

14a Lampenus sp. 	 I	 I

Sebastes app.	 	  23154	 	  56901

Triglops murrayi 	 	 I	 -	 -	 - -	 -
Gunter
Myorocepbalus
scorpius (Linni)
Rippoglossus	 7	 2	 9	 -	 I	 2	 4	 7	 -
bippoglossus
(Ling)

Hippaglossoides ,a	 - I	 4	 I00	 61	 I	 162
platessoides
limandoides (BlogA) - - -	 -	 -	 -	 I I	 2

Ilmanda	 -	 - - -	 -
ferruginea (Storer)

21. Gliptocepbalus
cynoglosus
(Liana)

I

2



(000d. and Been)
12. Uroptpcis teniu.

(litchill)

(Ascanium)
Mainonemus cimbrius	 	
Linn.
Uraph7ci• chaotri	 -

2 6 4	 I 2 7 3

- I -
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Table	 Spoc;es composition of ichthyoplankton on the FleriCsh Cap in 1960.

             

BOB. .	 Species
12.03-31,03 	 2.05 - 12,05	 	 !  31.05 - 11.06 l eggalfagta ordavelopriarj 

eggs ,
stages of de.. ilar..!:=104"	

!was
1;° of	 iler-

! I ! n•	 !	 z I "'	 fu-!	 IY-!	 Iva	 ! I 	 rE !WITT

1. Mallotus villpsua	 -
villosus (0:Muller)
Oyclotone op. - 5	 -

Maurclicus sialeri - -	 - -	 I
(0melln)
Argentina silus As- - --
°snit'sBatbylagidae Bp: - _	 -

Bentbosema glacial. - 7	 - 5	 -
(Reinhardt) 2	 -Notoscopelue sp. -

8, nioonichthys atlan..
ticus (Tanta&

-	 _ -	-	 -

9. Broame Dross 7	 - - 	- -	 16

--	 - _ - -	 _ -

--	 -	 7 -
I	 - -	 - -	 -

-- 	-	 2 -	 -	 - 2

-	 21 -
-- 	- _ - -	 _ -

-	 16

2	 I 6	 25	 -

-

	- -	 _ -

= 	 4	 1=1=1=1E-17-! 'r-! -7- cird t Izt r =t  14	  1 m! x ry 20 Izi r
Orephycla ep.

	

4	 6
Solos nolva (Liana)	 - 4	 -	 21 16	 4 3	 44	 -	 2 I 2 I 6	 -

Gadun marina mortals 	 13	 II 29	 2 55	 I	 2 3	 9	 14	 I0	 - 7 7 7 -	 4Liana
Anerhichas 'upon	 - -	 7	 -	 4

	

•	 -Linn.
-	 -	 2	 2A: minor Olafson

Stichaeldae gap.	 _	 -	 -	 _ _	 -	 _	 3

1 9. Lumpenus lampretae- - -	 4	 I
fermis (Manaus)	 -	 _	 8	 -20. Ammodytee dublun
Reinhardt	 .
Thanatos atlanticus
(Lesson)
Nyoxocephalus acorplus 	 - -	 - -	 3	 -	- - - - _	 --
(Linn.)
Sebaatea app.	 6368	 33639	 28533

Elppoglossoldes	 59 22 -	 - 81	 -	 185 66	 9 2	 262	 -	 I - - - I	 -
plat...old..
limandoides (Bloch)



- 20 -

Table 5.	 Species composition of ichthyoplankton on the Flemish Cap in

23.04-30.04

1981.

Noel
- 22.03 - 5.04 . !	 21.05 - 30.05

Species	 !eggs, stages of de- I I .	I
I -- /I	 velopment	 •	 -Tee'e

eggs, stages of de-d ie ,_
-Tele Kent

! eggs, stages of de -!,sa x.---! -	 !	 velopmentva-
l/	 ! II	 !	m	 1 17- I I I	 ! !	 ! • Z	 !	 !	 I !	 n !	 m !	 17! x!'"

.	.	 . .

07clotone sp. 2

Wctophidse g.ap. -	- - 6

34. Bross. biome (Ascaniss) - -- I - I - 2 - I -

Halanogrammus aeglefi-
nuA (Linn.)

2 - I I 2

5. Gadus morhus morhus 	 27 26 13 3 69 7 6 4 I 18 5 2
Linn.

I6, Obirolophis ascanii
(Walbaum)

7: Sebastes *pp.	 ----- 77	 	 1096	 -

8. Hippogloesoide. plate-	 I
ssoides limamiaidea (Bloch)

- - - I - 8 2 - IC/

Table 6. Species composition of ichthyoplankton on the Flemish Cap in 1983.

   

8,03 - 22.03	 	I 	 16.04 - 29.04	 	
!
: 	 24.05 - 31.05 

/eggs, stages of de.. 19 ,_ eggs, stages of de-liar. eggs, stages et des.,
I velopment	 lee413 welopment	 lees I	 Telopennt
11 .11 1 115.	 !I 1	 [III ,IY . M•	 I	 ! slim! IY !al

Boa 1	Species

     

1111111111111111111S111.111811181•11411.11MINIMMIUMMIREStalitclf111118-1118111111111111161113181110818111rie

1: Oyclothons breneri
Teepersen et Parting
Genostoaatidae

 

IS

                      

Axgrropelecus client
(Sutler)
Obauliodee sloansi
Bloch et Schnieder

 

I

          

Protomyctophum arctic=
Mutton)
Myctophum punctatum
Rafin.sque
Benthosema glacial.
(Reinhardt)
Cerstoacopelus maderenais
(Lowe)

9. Wyctophidae g. sp.

16	 - 21

I
I	 -	 9

27

10. AnguilLiformes g.sp.
11, Broome browse (Ascanius)
12. Urophycie chuas (Walbsum)

I I 16

2

3

8 I - -	 9

      

2

      

I

13. Pollachius vireos (Limn.)
14‘ Gadua aerial's marble

Linn.
Smartish.. minor
Olafson
Lumpenus lampretas-
fermis (Walbaum)
Ammodytes dubius
Reinhardt
Somber acoabrus
Linn.
Sebastes app.

Hippoglossoides
platossoides linen-
doides (Bloch)

21, LisanOa ferrugines
(Storer)

	

30 46 I7 6	 99	 31 23 6 14 74 19	 3 4 I	 8	 3

I	 I

I	 -	 I

	

II	 -	 - -

- 45	 _	 _ _ -	 _

	  115	 11428	 	 	 - 4993

_ 6	 - 366 400 20 3 789 -	 -	 7 5 -	 9	 -

- -	 - - -
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Table 7	 Data on	 larvae of	 redfishes	 taken by	 research
1978-1981	 and	 1983.

vessels on the Dlemish Cap in

Tear 1	 Data
!	 Abundance in surmeYHumber of !	 area, specs 10stations	 I

Water temperature at 50 a
1 layer of standard ground,
/ mlo.eore

1978 25.05-02.06 39 1,46 1.06 - 10.34
17.07-22.07 45 0,08 0.12 - 14.58

1979 07,04-20.04 42 1.81 - 8.04
03.05-10.05 42 4,38 0,08 - 9.12

1980 19.03-31.03 54 0,25 1.83 - 7.50
02.05-12.05 56 3,54 0.70 - 10.54
31.05-11.06 6T 2,89 1.30 - 6.26

1981 22.03-05.04 47 0,19 0.22-8,96
23.04-30.04 48 3,03 1.94 - 6.10
21.05-30.05 48 0,79 1.66 u- 7.68

1983 08.03-22.03 38 0,06 0.68 - 6,32
16.04-20.04 71 15,37 -0.16 - 5.28
24.05-31.05 40 1,59 -1.29 - 11.34

Table 8.	 Maturity
on the Flemish

of Sebastes mente1la females
I.

from trawl catches taken by research vesselsCap In 1978-1983:

Month, year 1 GOAD MATURITY STAGSS t Number
, 71 I YI-11 t YE YM t	 IX ! rx-a T ix-m !cgs.;

January 1978 10,3 •	 3,1 14,1 65,2 4,1 3;1 - - - - - 290
July 1978 3,97 14,82 54,49 6,05 - - - 0,21 - 20;46 - 479
August 1978 4,0 51,7 4,0 - - - - 1,0 0,5 38,8 - 201

Dar, Apr 1979 0,9 49,4 3,8 1,1 1,8 1,8 - 2,4 15,3 6,1 17,4 786

Juno 1979 24,2. 37,0 10,7 - 0,3 - 1,0 0,8 - 26,0 - 384

September 1979 11,1 39,9 31,8 - 1,8 3,0 - - - 12,4 - 396

Apr, Way 1980 11,2 6,6 - 0,6 0,2 - 0,4 3,5 3,2 - 74,3 534

Jul, Aug 1980 38,7 43,5 9,2 - - - 0,3 - - 8,3 1083

June, Jul., 1981 45,6 27,5 - 1,0 2,0 - 4,4 - - - 19,5 502
December 1981 35,0 7,0 12,0 44,0 0,6 - - - 0,6 0,8 - 802

January 1982 48,0 1,5 3,5 6,0 8,0 - 28,0 2,0 1,5 1,5 333

April 1962 26,4 2,2 - - 1,2 2,5 0,1 1,4 37,0 9,4 19,8 727

July 1982 60,6 32,8 1,3 - - - - - - 5,3 527

February 1983 1,8 21,5 1,8 10,8 21,5 39,2 - 1,8 - - 1,8 391

Way 1983 0,2 29,7 14,5 2,0 0,1 0,6 0,8 I,I 1,2 1,8 48,0 - 799

• by this scale developed by V.P,Sorckin (1958)
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Table 9. maturity of Tehastes marinas females from trawl catches taken by research vessels
on the Flemish Cap	 in	 1978-1983;	 5.

-7-TalTITSLIMIRrMonth. )unbaryear
I{ II	 !	 ID	 t	 IY	 t	 Y	 !YI tYI-11	 I YU	 1 IX {IX-II 111-41 102 span,

Jenuea 1978 2,4 21,6	 12,9	 7,7	 54,0	 1,4 - - - - - 287

July 1978 4,0 31,1	 58,2	 - - - - - - 6,7 273

August 1978 7,0	 70,4	 -	 -	 - - -. - - - 22,6 71

Mare Apr 1979 - 80,8	 -	 -	 3,8 - 11,6 3,8 - - - 26

June 1979 47,8 15,2	 21,8	 -	 - - - - - 15,2 - 46

September 1979 - 19,0	 53,4	 17,3	 -	 - - - - - 10,3 - 58

June, July 1981 - 87,9	 5,0	 - - 1,0 - 6,1 - 99

December 1981 - 58,8	 3,0	 23,5	 14,7	 - - 34

April 1982 - 38,6	 5,3	 0,9	 -	 0,9 - 3,5 2,6 21,1 9,6 17,5 114

Mamma 1983 - 49,1	 26,4	 24,5	 -	 - - - - - - - 53

by the scale developed by VAP473orokin (1958)

Table 10.	 Maturity of
Flemish Cap

cod females	 from
in	 1978-1983,	 C.

trawl catches taken by research vessels on the

Month, year I
!

GONAD IMTURITT STAGES 1
! /lumber of

I !	 II !	 I I	 1Y IPA I	 Y I Y1 I YI-n I	 spec.

January 1978 49,2 45,9 4,7 - 0,1 - 0,I 915
July 1978 5,43 43,27 0,65 20,65 460
August 1978 - 49,6 - - - - 50,4 149

March, April 1979 0,9 55,0 2,5 0,9 0,4 3,1 11,9 25,3 522
Time 1979 8,1 67,8 - - - 0,5 23,6 584

Sep, Nov 1979 - 54,0 10,7 - 0,5 34,8 178

Apr, May 1980 - 65,0 0,2 - - - 0,2 34,6 507

July 1980 62,1 37,8 417

June, July 1981 2,5 32,7 0,1 0,1 0,8 14,1 388
December 1981 79,2 12,5 8,3 - 569

April 1982 79,8 0,4 0,8 0,8 5,5 12,7 252
July 1982 100,0 238

Pebruary 1983 - 92,4 7,6 - - - • 211

May 1983 5,5 81,5 0,2 1,7 10,1 476
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Table 11.	 Mrturity of cod males	 from trawl catches taken
Flemish Cap	 in	 1978-1983,	 %.

by'research vessels on the

Month, year GONAD MATURITY STAGES ' Number of
spec,I	 111,111! 1Y f	 y Y1 !

January 1978 - 21,9 37,7 40,0 - - 0,4 1035
July 1978 6,35 60,24 5,41 - - 0,71 27,29 425
August 1978 - 21,0 49,3 1,5 0,8 - 27,4 124

March, Apr 1979 0,9 40,9 2,9 2,4 15,4 20,1 17,4 667
June 1979 10,4 65,3 0,1 - 0,1 6,0 184 636

Sep, Bov 1979 39,3 39,8 3,1 - - 17,8 163

Apr, May 1980 - 54,5 0,2 0,2 1,7 23,6 19,8 529
July 1980 - 55,0 - - - 1,7 43,3 411

June, Jul, 1981 3,2 25,8 4,0 2,5 - 4,1 IO,I 364
December 1981 60,7 16,2 19,6 3,5 593

April 1982 18,3 34,9 2,4 12,3 10,5 10,8 10.8 333

July 1982 94,3 4,5 - 1,2 246

Debruary 1983 88,2 5,1 6,7 314

May 1983 13,8 70,6 1,3 0,8 0,4 2,8 10,3 528

Table 12.	 Maturity of American plaice females
the	 Flemish Cap	 in 1978-1983,	 8.

from trawl catches taken by research vessels on

Month, year
GONAD MATURITY STAGES !Number

M !	 IY !1Y-Y I	 Y I	 YI1 YI-D ! of spec.

January 1978 - 84,5 1I,I 4,4 - - 316
July 1978 2,9 54,3 7,3 - - - 0;2 35,3 510
August 1978 - 35,2 11,2 - - 0,4 1,2 52,0 250

March 1979 - 46,4 10,4 29,6 - 0;8 12,8 125
June 1979 - 24,6 3,6 8,7 1,4 0,7 1,4 59,6 138
September 1979 - 42,5 50,0 - - - - 7,5 80

May 1980 - 17,6 27,7 30,3 10,9 - 13,5 119
July 1980 - 34,6 28,5 4,7 0,9 0,5 - 30,8 214

June, July 1981 3,3 33,3 16;5 13,2 3,0 1,7 0,3 28,7 303
December 1981 17,7 22,0 58,5 1,8 - 4,0 64

April 1982 35,7 18,8 20,2 2,9 2,5 19,9 277

July 1962 48,4 3,1 0,8 - 47,7 130

May 1983 67,8 5,0 3,7 3,1 9,4 11,0 456



Table	 13. maturity c:	 Amer:can plaice males
Flemish	 Cap	 in	 1976-1983,	 9.

from trawl	 catches	 taken by research vess	 on the

Month, year
GONAD MATURITY STAGES Dumber

specI,E ,M ! IY I	 Y Tr.-11	 !

January 1978 13,4 4,8 79,4 1,2 1,2 164
July 1978 6,9 9,0 4,9 22,9 II,I 32,3 12;9 288
August 1978 8,0 11,4 9,3 27,7 26,7 16,9 314

March 1979 12,9 9,4 23,6 49,4 3,5 1,2 85
June 1979 2,4 48,0 42,4 7,2 125
September 1979 40,0 31,1 8,9 6,7 13,3 45

May 1980 5,1 0,6 4,0 80,1 9,6 0,6 177
July 1980 7,7 5,9 2,4 36,7 40,8 6,5 169

June, July 1981 3,0 10,7 10,7 17,3 32,5 18,1 7,7 271
December 1981 9,3 6,7 75,0 7,5 4,5 51

April 1982 I,I 28,5 4,5 24,0 82,2 9,5 6,2 179
July 1982 16,1 49,4 5,7 3,5 6,9 18,4 87

May 1983 12,2 6,4 15,8 50,7 7,8 7,1 295
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