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Introduction

In May 1961 a joint Gorman/icelandic redfish survey was corried out in tho
central North Atlantic. This joint survey has already been outlined on the laost
year meeting by Dr. Kotthaus, Germany.

This paper will deal with the redfish larvae of the Ieclandic part of the
survey. The Icelandic part covered the Irminger Sea south to 60°N as showm in Figurs
1. The Icelandic cruise was divided inbto two parts:-

Part I, from 3oth April to 17th May (Station nos. 1-102)
Part II, from 22nd llay to 1lst dune (Station nos. 1o3-173).

Gear and Methods

For vertical zooplankton sampling, the Helgol&nder larvae not wes used, which
has an opening of 1.6 me., Hauls were takon from 5o n up to the surface. For the
horizontal sampling, the Icelandic high speed plankton sampler was used. Threo samplers
were attached to one wire with a Scripps brass depressor at the end. The samplors were
towed at following depths:- 3, 15-20, and 25-30 m. (Those depths were controlled by a
B.T. test). All somplers were towed with a speed of 8 knots on each station 1.5 n.m.
which gives a filtration of 19.7 m® for each samplor.

Material

The redfish larvae wereo as far as possible taken from the zooplankton
samples and counted simultaneously on sea. Measurcments were carried out in the
institute labeoratory. The number of redfish larvase collected on this cruise is
given in the following table.

Table 1., Redfish larvac. OCruise B 61, liay 1961

Part I Part II Total

Number of Larvace Number of Larvae . Number of Larvae
Gear Counted llcasured Countod Measured Counted Toasured
Holgol.Larv.Net 231o 1506 339 267 2650 1772
H.Sp.Spl.I 576 511 340 220 916 831
H.Sp.Spl.II . 1706 1152 1127 718 2853 1870
H.Sp.Spl.IIIl %09 777 555 375 1464 1152
Total 5501 3946 2361 1680 7863 5625

Distribution and Abundance

Rodfish larvae were found in almost the whole oceanic region of the area
surveyed, On the othcr hand, rather few larvae were found on the continsntal shelf
at this time of the year.

This can bo seen from the following Table 2.
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Table 2. Redfish larvae. DRelation betwesen the Shelf and Occanic
arcas in the Irminzor Sea. Cruise B 61, lMay 1961.

\Nb. of l?u. ¢? positive Total no. of Avorage No. Average No. peor
Arco, XStations ‘stations larvae per station ~ Ppos. 8tat.
Shelf 79 34 275 3.5 8.1
Ocecanig 99 93 7588 76.6 81.6
Total 178 127 7863 44.2 61.9

Relatively fow larvae wore found in the weatern part of the Irmingor Sca. This
is shown in Figure 2. This chart was prepared to give a general view of the distribu-
tion and abundance of redfish larvace during the survoy. Tho chart is based vpon the
relative number of larvac per lo n® all gear counted. The density of larvee is givon
by gradual shading to call spocial attontion to the main features in the abundance.
Wo con sce from tho chart that the redfish larvac are most abundant in tho eastern
part of the surveyed areca. Here, all stations are positive with the exception of
thoso on the continental shelf, where a great part of the stations wore negative.

Wo can also sce from the chart that the main concentrations of rcdfish larvase
are west off the Roykjancs Ridge. Hero, tho larvae aro found to be in two main
density zones, ono running ~'-ng the westorn slope of tho Roykjanes Ridge between
looo and 2000 m dcpth lines, the othor ons mainly outside the 2000 m deopth lino. Tho
two main zones soa to maintain in the northern part (Part II) of the surveyed arca
although the observations of Part II were made later. Further, somec othor .
density zones wero found west of the region with tho main larval concentrations, and
also cast off the Reykjancs Ridge. Theso above-mentioned regions correspond well
to those which were found south and east of the surveyed areca as described by
Kotthaus.

Figure 3 shows the temperaturs in 20 m depth. A comparison botweon tho
abundance of redfish larvac and the temperature at o depth of 20 m shows that the
main concentrations of larvac are found within 7-8°C. Howoveor, the redfish larvae
worc also abundant in highor and lower temperaturcs bubt no greoat quantities of larvae
were found below 6°C. Only very few larvae were obtained in temporatures below 5.5°C,
A ccmparison botween Figure 2 and Figure 3 demonstrates how the aburndance of redfish
larvao socms to depend on certain isotherms.

The use of 3 high spoed samplers in different depths at each station
simul*~neously nmankes it possible to study tho abundance of redfish larvac in 3
different levels. We find that tho redfish larvae are most abundant in sampler II,
i.0. at o depth of 15-20 m. It is somowhat less abundant at 25-3o m (Sampler I1II)
but most scarcely just bolow tho surface, i.e. 3 m (Sampler I). See also Tablo
3. It is worth noticing that for the last-montioned level, most of the positive
stations wore obtained during the night. This is at least the case in Part I of
the cruise. Theso vertical movements are not so apparent for the other levels.

Localising of extrusion regions for redfish by length of, larvao

Wie have tried to localise tho main “spawning" places for redfish in the
investigated area by means of longth frequoncies of the larvae caught., All larvaoe
of 7 mm size and smaller are supposed to be just extruded. This sizc limit is based
upon moasurcments of intraovarial larvae from soveral spccimens where the sizeo range
was found to be from 5.2 to 7 mm. The dovelopment of tho inbraovarial larvae were of
tho some stage within each specimen, but differed frem one specimen to anothor. Tho
most developed larvae which soeuned to be just bofore extrusion wiere of 6-7 mm size.

For the purpose of localising the extrusion areas of redfish, a chart was
proparcd which shows the distribution and abundance only for larvae of 7 mm sizo and
smallor (sce Figuro 4). It should be noticed horo, that almost 80% of all larvac
caught in Part I of the oruisoc wore of 7 mm size and smaller. Figure 4 shows that
tho oxtrusion of larvae takcs place in almost the whole cceanic arca surveyod. Bub
there is a great difference in tho density of small larvaeo betweon the western and
eastern part of the arca surveyed. In the castern part, we find great concentrations
of newly oxtruded larvae. But in the westorn part, the extrusion is by far not as
intensive as in the ecastern part. Therse, no great concentrations of newly extruded
larvae were found cxccpt at scme siations of the southermiest eratlizn,
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In Part II, the relation between small and big larvae was reversed to that
of Part I. Here, the catches consisted mainly of larvae bigger than 7 mm, i.e.
drifted larvae. These occurred in considerable quantities and tho location of their
concentrations indicates o drift of the larvae concentrations found in Part I. Only
5.3% of the larvac caught in Part II were of 7 mm sizo and smaller. However, the
quantity of small larvae at certain stations in this northerly region at this tinme
indicates that an extrusion of redfish larvae is still going on but not in the
western part of the area survoyed where small larvee werc lacking.

We see therefore from the observations that the "spawning" places of redfish
are not limited to certain areas in the Irminger Sea, “Spawning" is taking place
in almost the entire ocecanic region of it. But the intensity of the extrusion differs
considerably, at least at this time of the year. Therofore it is possible to
localise areas with heavy extrusion.

Table 3. Part I. Table showing the number of redfish larvae by
station and gear. Cruise B 61, May 1961.

Helgoléinder High Speed Samplers _1 A1l Gear
Larvae Net I 11 IIT I-TTT No. of
No. of No. o No. of No.per| No. of No. perl No. of No.per No.of No.per! Larvaz
Larvee perm Larvae n® Larvae m® Larvae mS |Larvae m
o) o} 2 0.1 - - o) o) 2 0.03 2
1 0.6 o) o 8 0.4 o o} 8 0.13 9
o) o] o} o] o] o] 3 0.2 3 0.07 3
o] o] o] o o o] 1 0,05 1 0.02 1
1 0.6 o ) 5 0.3 0 o 5 o.lo 6
35 21.5 13 0.7 32 1.6 16 0.8 | 61 l.03 g6
11 6.9 34 1.7 o} o) 36 1.8 7o 1.17 81
139 86.9 40 2.0 40 2.0 22 1.1 | 1lo2 1.70 241
6o 37.5 3 0.2 31 1.6 60 3.1 94 1.63 154
6 3.8 1l 0.05 3 0.2 4 0.2 8 0.15 14
11 6.9 o o] 1 0.05 1 0,05 2 0.03 13
3 1.9 9 0.5 1 0.05 3 0.2 | 13 0.25 16
o fo} o] o 1l 0.05 o o) 1l 0.02 1
2 1.3 o o) o o) o o o o 2
lo 6.3 o o) o) o 1 0.05 1 0,02 11
2 1.3 o o o o o) o o) o 2
(o] o) o] o} 1 0.05 o] o] 1l 0.02 1
1 0.6 o o) o o) o o o) o 1
o o o o 1 0.05 o} o) 1 0.02 1
o o o o 1l 0.05 2 0.1 3 0.07 3
14 8.8 o} o) o o o o o) o) 14
4 2.5 o o o o) 25 1.3 | 25 0.43 29
1 0.6 o o 2 0.1 lo 0.5 12 0.20 13
28 17.5 30 1.5 15 0.8 2 o.1 | 47 0.80 75
262 157.5 46 2.3 28 1.4 28 1.4 {102 1.70 354
&5 34.4 8 0.4 26 1.3 12 0.6 46 0.77 lol
45 28.1 1 0.05 o} o - - 1 0,02 46
54 33.7 o o o) o - - o o 54
18 11.3 o o o o 9 0.5 9 0.17 27
23 14.4 o) o) 27 1.4 2 o.l | 29 o.50 852
5o 31.3 58 2.9 - - o} o] 58 0.97 lo8
240 150.0 - - 52 2.6 lo 0.5 62 l.03 302
89 55.6 - - 78 4.0 31 1.6 {109 1.87 198
4 2.5 - - 6 0.3 4 0.2 lo 0.17 14
4 2.5 - - 6 0.3 o) o] 6 0.lo lo
o o) - - o o] 2 0.1l 2 0.03 2
15 9.4 5 0.3 17 0.9 1 o.05| 23 0.42 38
52 32.5 12 0.6 35 1.8 6 0.3 53 0.%0 105
19 12.0 3 0.2 3 0.2 4 0.2 lo 0.20 29
14 8.8 o o 4 0.2 4 0.2 8 0.13 22
18 11.3 o] o 8 0.4 6 0.3 14 0.23 32
8 5.0 o o 12 0.6 1 c.05]| 13 0.23 21

) gcontinued on next naca A .



Table 3 continued

) Helgolf@nder High Speed Samplers
Larvae Net I 11 III I-IIT All Gear
No. of|No. of No. No. of No.per | No. of No. peri No. of No.per No. of No.per ! No. of
Stat. |[Larvae per n? | Larvaec m Larvac m° Larvaoc md Larvae md Larvae
56 46 28.8 20 l.02 43 2.2 7 0.4 70 1.20 116
57 21 13.1 o o 53 2.7 8 0.4 61 1.03 82
58 6 3.8 o o) 3 0.2 7 c.4 lo 0.20 16
59 87 54.4 1 0.05 14 0.7 15 0.8 30 0.52 117
60 3 1.9 6 0.3 17 0.9 20 l.0 43 0.73 45
61 - - 16 0.8 lol 5.1 |127 6.5 244 4,13 244
62 - - 29 1.5 8 0.4 15 0.8 | 52 0.90 52
63 - - 4 0.2 6o 3.1 7o 3.6 124 2.30 134
64 35 21.9 o) o 2 0.1l bo 2.5 52 0.87 87
65 183 114.4 o o 3 0.2 7 0.4 lo 0.20 193
66 - - 5 0.3 9 0.5 22 1.1 36 0.63 36
67 - - 21 1.1 17 0.9 1 0.05 39 0.68 39
68 & 3.1 1 0.05 o o] 1 0.05 2 0.03 7
69 5 3.1 o o) 7 0.4 9 0.5 16 0.30 3l
70. 4 2.5 o o) o o 7 0.4 7 0.13 11
1 i1 6.9 o o 6 0.3 5 0.3 11 0.20 22
72 3 1.9 o o) o o 1 0.,05 1l 0.02 4
74 1 0.6 o] o] o o] o) o] o) o] 1
75 o o} 1l 0.05 o) o o} o 1 0.02 1
76 o o o o o) o 1 0.05 1 0.02 1
8o 1 0.6 o) o o o) 1 0.05 1 0.02 2
81 7 4.4 o) o) o 0 o} o] o) o] 7
82 o) o o o 1 0.05 2 0.1 3 0.05 3
83 15 9.4 8 0.4 71 3.6 lo 0.5 89 1l.50 lo4d
84 66 41.3 44 2.2 8o 4.1 16 c.8 l4o 2,37 206
85 4 2.5 o o) 28 1.4 5 0.3 33 0.57 37
85A 29 18.1 - - - - - - - - 29
86 3 1.9 o 0 16 0.8 19 l.o 35 o.60 38
86A - - o o 92 4.7 1 0.05 93 1.58 93
87 26 16.2 o o 73 . 3.7 o o 73 1.23 99
88 33 20.6 o o 131 6.7 14 0.7 145 2.47 178
89 76 47.5 32 1.6 31 1.6 ‘1o 0.5 73 1.23 149
90 - - loo 5.1 216 11l.0 24 1.2 340 5.77 340
1l - - 4 0.2 33 1.7 11 0.8 48 0.83 18
2 1o 6.3 o o) 1 0.05 25 1.3 26 0.45 36
93 22 13.8 o o 14 0.7 16 0.8 30 o0.50 52
94 20 12.5 4 0.2 8 0.4 6 0.3 18 0.30 38
95 14 8.8 1 0,05 4 0.2 o o - 5 0.08 19
06 18 11.3 2 o.l 4 0.2 12 0.6 18 0.30 36
97 31 19.4 lo 0.5 26 1.3 5 0.3 41 0.70 72
98 38 23.8 2 0.1l lo 0.5 lo 0.5 22 0.37 60
99 30 18.8 ol o 33 1.7 13 0.7 46 0.80 76
loo - 3o 18.8 o] o 17 0.9 16 0.8 33 0.57 63
lol 138 86.3 o o) - 30 1.5 14 0.7 44 Q.73 182
Total 231o 576 1706 909 3191 5501
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Table 3., Part IIL. Number of redfish larvae by station
and gear. Cruise B 61, May 1961

P

| Helgoliinder High Speed Samplers , |
| Larvae Not I 1T ! 11 I-III___ | A1l Gear
No. of !No. of No. No. of No.ger?‘No.of No.per | No. of Nafgef‘Ndbewwﬁgiﬁé?" No. of
Stat. ELarVae per m? |Larvae n Larvae m® Larvae i Larvae nd Larvae
11lo | = - o o o o 9 0.5 9 0.17 9
113 j - - - - o o 2 0.l 2 0.03 2
114 i - - - - 6 0.3 8 0.4 14 0.23 14
115 - - 19 l.0 81 4.1 29 1.5 129 2.20 129
116 T 4.4 23 1.2 174 0.8 ol o 197 3.33 204
117 27 16.9 8o 4.1 4 0.2 4 0.2 88 1.50 115
118 39  24.4 o o 41 2.1 3 0.2 44 0.77 83
118 2 1.3 44 2.2 37 1.9 3 0.2 84 1.43 85
120 26 16.3 60 3.1 97 4,9 90 4,61 247 4,20 273
121 2 1.3 2 0.l 4 0.2 5 0.3 11 0,20 13
122 12 7.5 0 o} 1 0,05 o} o) 1 0.02 13
123 o] o} o] o 5 0.3 o o] 5 o.lo 5
1? 3 1.9 lo 0.5 o) o 8 0.4 18 0.30 21
12 6 3.8 o e} 22 1.1 7 0.4 29 0.50 35
126 4 2.5 5] 0.3 29 1.5 9 0.5 43 0.77 47
137 3 1.8 1 0.05 1 0.05 2 o.1 4 0.06 7
125 1 0.6 - - o} o) o o o o} 1l
133 1 0.6 o o} o o) o} o) o] o) 1
l4o o} o] o] o) 1 0.05 1 0,08 2 0.03 2
141 1 0.6 2 o.l o) o] o) o) 2 0.,03 3
142 1 0.6 o] o] o} o} o} o] o © 1
143 1 0.6 o) o] o o o] o) o] o] 1l
145 3 1.9 1 0.05 o 0 1 0.05 2 0.03 5
146 o o) o o) o o 2 0.l 2 0.03 2
147 3 1.9 2 o.l 28 1.4 4 0.2 34 0.57 37
148 5 3.1 o] o e} o] 6 0.3 6 o.lo 11
149 o) o] 1 0.05 o) o] o] o) 1 0,02 1
152 1 0.6 o o) 26 1.3 o) o 286 0.43 27
153 o o] o o] 53 2.7 o o 53 0.90 53
154 4 2,5 19 l.o 9 0.5 o) o 28 0.50 32
1 2 1.3 232 1.2 15 0.8 3 c.2 41 .73 43
li 9 5.6 32 1.6 6 0.3 11 0.6 49 0.83 58
‘ 157 121 75.6 1 c.05 | 151 7.7 122 6.2 274 4,98 395
| 157A 5 3.1 o o} 99 5.0 106 5.4 | 205 3.47 2lo
158 4 2.5 o o S111 5.6 66 3.4 1 177 3.00 181
159 9 5.6 o o 37 1.9 19 l.0 56 0.97 68
160 1 0.6 o o 57 2.9 17 0.9 74 1.27 75
161 16 lo.0 o) o} 27 l.4 1o 0.5 37 0.63 53
162 18 11.3 11 0.6 4 0.2 3 0.2 18 0.33 36
183 1 0.6 4 0.2 1 0.05 2 0.1 7 0.12 8
165 o} 0 o ol o} o 2 0.1 2 0.03 2
-166 1 0.6 o) o) o) o 1 0.06 1 0.02 2
Total 339 340 1127 555 2022 2361
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