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Introduction

In May 1961 a joint Gorman!Icelandic redfish survoy Was carried out in tho
central North Atlantic. This joint nurvey has alrcad~~ bocn outlined on t110 b.s·c
yoar meeti.ng by Dr. Kotthaus, GeIT.lany.

Thin paper will deal \'Jith tho rodfi.sh larvao of the Icolandio part of th8
survey. The Ioelandic part covered t110 Irmingor So~ nouth to 60 0 H aG sho,m in Figurs
1. The Icelandic cruise was divided into ~~o parts~-

Part I, from 30th April to 17th l~y (Station nos. 1-102)
Part II, from 22nd lIay to 1st June (Station nos. 103-173).

Gear and Methods

For vertical zooplankton sanpling, the Hol{;olünder larvao not wO.s used, \7m.ch
has an oponing of 1.6 m2 • H~uls were tal,:on from 50 0 up to thG ::mrfo..ce. For tho
horizontal saopling, the Icolandic high speed plankton s~~pler TIas uGed. Threo sampler~

wero nttachod to ono wire vdth n Scrippn brass dcprcssor o.t tho end. lno s~~plors wore
tovlOd at following dopths:- 3, 15-20, and 25--30 m. (Thoso deptihs r;ere contro11cd by a.
B.T. tost). All snmplors wore towed wi~h a speed of 8 knots on euch station 1.5 n,m.
which givos n filtration of 19.7 m3 for oach samplor.

Material

The redfish larvao werG as far as possible takan from thc zooplankton
samplcs and countod simultuneously on seu. 11easuroments were oarriod out in tho
institute labcrutory. Tho nu.nber ef :r.cdfish larvao collccted on th5.s cruiso is
givon in tho following tablo •

Tublo 1. Rodfish larvno. Cruise B 61, gay 1961

Part I Part II I Total

Numbor of Larvao Numbor of Larvao r:: Nmuber of Larvae
Goar Countod lloasurod Countod Ueasur ed Countod Heasurecl

---c--_ ._-

Holgol.Larv.Not 2310 1506 339 267 2650 '2..772
H.Sp.Spl.I 576 511 340 320 916 851

iH.Sp.Spl.II 1706 1152 1127 718 2853 1870
H.Sp .Spl. IrI 909 777 555 375 1464 J.152

Total 5501 3946 2361 1680 7863 5625
_.._-'

Distribution and Abvndaneo

Redfish larvae Were found in almost thowholo ocounic region of thc area
survcyed. On tho other hand, rather fcw larvao 'wore found on thc eontincntal sholf
at this time of tho ycar.

This ean bo soen from tho fol1owing Tublo 2.

iud
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Recli'ish lo.rvo.o. Relo.tion betwoen tho Shelf' und Ooeo.nio
o.rco.s in tho Irnin0er Sou. Cruis c B 61, l.fu.y 1961.

. .
J~\J.I \ No. of' c:? positive Total no. of' I Avorago No. Avero.ge No. per I

I. Arco. \Stations ·sto.tions 10.rva 0 per sto.tion p·os. Sto.t.

Shelf' I 79 34 275 3.5 8.1
000an10 99

I
93 7G88 76.6 81.6, -------------,

Total I 178 127 7863 44.2 61.9 i
- ------

Rclo.ti7ely f'el"l larvo.e were f'ound in the weatern po.rt of' tho Irminger Sea. Th:.~

is shown in Figura 2. This ohart wo.s prepo.rod to give 0. genero.l view of' the distribu
tion and o.bundo.nco of' rcdf'ish lo.rvu.o during thc survey. The chart is based upon tho
relative nur.J.bcr oi' lo.rvo.e per 10 n3 0.11 Gear countcd. The density of' lo.rvc.e is givon
by gro.duo.l sho.ding to call spocio.l attontion to thc mo.in f'eo.tures in tho abundance.
Wo co.n see f'rom the chart that thc rocli'ish larvae ure most o.bundant in tho aastorn
po.rt oi' the surveyod urea. Here, all stations ure positive with the exception oi'
those on the continontal shol!', whcre 0. grco.t part oi' thc sto.tiOl1S TIere negative.

•

We oo.n also see f'rom thc chart that the mo.in oonccntrotions of' rcdf'ish lo.rvae
are west of'f' thc Roykjo.nos Ridgo. Horo, the larvo.o are f'ound to bo in ~10 main
density zones ~ one running ::,:'.-:"'.g tho wcntorn slopo of' tho Roykjanon Ridge botweon
1000 und 2000 n dcpth linon, tho othor ono mainly outnido tho 2000 m dopth lino. The
two mo.in zones seen to ~ninto.in in the northern po.rt (Po.rt II) of' the surveyod aroa
0.1though tho 0bs orvo.tionn of' Part II were ~.JJ.do 10.tor. Furthor, s ono othor
dorßity zones wore f'ound wost of' the rogion with tho oo.in larval concontrations, and
also Co.st of'f' tho Reykjo.nes Ridge. Those o.bove-mentioned regions corrospond woll
to those which woro f'ound south and cast of' tho surveyed urea o.s describod by
Kotthau:J •

Figuro 3 ShO'\';3 tho temperaturo in 20 n depth. A compo.rison bo"b.'lOen the
o.bundo.noe oi' redf'ish lo.rvo.e and tho tenperature o.t 0. dopth of' 20 m shows tr~t tho
mo.in concentro.tions of' lo.rvae aro i'oL.nd within 7-8°G. HovlOvor, thc rodf'ish larvo.e
were also o.bundo.nt in highor and louer tcnporo.turos but no grco.t quantities of' lo.rvo.e
were f'ound bolow 6°G. Only very i'8\1 lo.rvao \1ere obtained in temporo.turos bolOTI 5.5°G.
A cc~parison botween Figure 2 und Figuro 3 dcmonstrates how tho o.bur.do.noe oi' rodi'ish
larvo.e soems to dopend on cortain isotherns.

Tho us e of' 3 high sp aed sa.mplers in dii'i'erent dopths o.t eo.ch station
simu~~~ncouslymakos it possiblo to study tho o.bund~nco oi' rodf'1sh lo.rvo.o in 3
dii'f'erent levels. iVa f'ind that tho rodf'ish lo.rvao o.ro most abundant in sampIer II,
i.o. at n depth of' 15-20 m. It is some~hat loss abundnnt o.t 25-30 n (Samplor III)
but nost sco.rcoly just bolow tho surf'nco, i.o. 3 m (S~~plcr I). Seo also Tablo
3. It is worth notioing that f'or tho lo.st-nontioned lovel, nost oi' tho positive
stations woro obtninod during tho night. This is o.t least the ense in Part I of'
the cruis e. Theno verticnl movaments nre not so npparent i'or thc other 1ovels •

Localisir~ of' oxtrusion regions i'or roqf'ish by longth oi', lo.rvo.o

Wo ho.ve tried to loco.liso tho nuin "spnwning" plo.ces i'or redf'ish in tho
invostigo.tod uren by noo.ns oi' longth i'requoncics oi' tho lo.rvuo co.ught. All lo.rvo.e
oi' 7 nm si~e o.nd snnller nro supposed to be just extrudod. This size l~it is based
upon moo.surcmonts of' intro.ovo.rio.l lo.rvae f'ron sovaro.l spocirnons whero the sizo ra.ngo
was i'ound to bo from 5.2 to 7 on. Tbe dovclopmont of the intrnovaria.l lo.rva.o were oi'
tho same stage within eo.ch spocinon, out dii'fored from ono spocimen to o.nothor. Tho
nost dovolopcd lo.rvao which so~ed to be just baf'oro oxtrusion wero of' 6-7 n~ sizo.

For tho purposo of' loculising tho extrusion o.reas oi' redi'ish, 0. chart was
proparod which shows tho distribution o.nd o.bundo.nce only i'or lo.rvo.e of' 7 m.'D. fJizo und
smullor (soe Figure 4). It should bo noticod horo, tha.t almost 80% of' 0.11 lo.rvo.o
co.ught in Part I of' tho cruiso woro of' 7 cm sizo und smnller. Figuro 4 shows that
tho extrusion oi' larvuo takes place in o.~ost tho wholo oceo.nio areo. surveyod. But
thero is 0. greo.t dif'f'orenco in tho donsity of' snull lo.rv-ae be~'lOon tho wostern and
onstern po.rt of tho uren survoycd. In the Gastorn part, wo f'ind grout concentra.ti.ons
oi' newly oxtruded lo.rvo.e. But in the westorn part, the oxtrusion is by i'o.r not o.s
intensive o.s in the aastern po.rt. Thera, no great concentrutions oi' ncwly extruded
lo.rvue ~ora f'ound except at SQ~O stations oi' t~o southorrnost cn'Jt~~~.
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In Part 11. the rolation between small and big larvue was reversed to that
of Part I. Here. tho mtehes eonsisted mainly of 1arvue bigger than 7 mm. 1.0.
driftod larvae. These oceurrcd in eonsiderable quantities and tho 10eation of thoir
eoncentrations indieates a drift of the larvao concontrations found in Part 1. Only
5.3.10 of the larvuo cuught in Part 11 were of 7 mm sizo und smaller. Howover. thc
quantity of small larvae at ccrtain stations in this northorly region ut this tirue
indieates that un oxtrusion of rodfish lurvuo is still going on but not in tho
western purt of the ureu survoycd whero small larvuo wcre laeking.

We see thercforo from tho obsorvo. tions thut the "spawning" plaeos of redf5.sh
ure not Umited to e ertuin ureas in tho Irminger S00. ~ ,"Spawning" is tuking plaee
in almost the entiro oeeunie region of it. But the intonsity of the oxtrusion diffors
eonsidorably. at least at this time of tho yeu~. Therofore it i8 possibl0 to
10ealiso uraus with heuvy extrusion.

Tablo 3. Part I. Table showing tho m.uuber of redfish lurvao by
stution und gear. Cruiso B 61. 1hy 1961.

INo. of
etut.

He1go1ündor
Larvue Net
No. of No. 2
Larvuo per m

I I
________-r--__:H=i~1'L§.I>eocL§.1l..I!).p)o~ ---I All Gearl
~ -'!:I-_ __1L-_:LI----t UI ~J=.III _I No. of

No. of No.perl No. of No. pOl No. of No.peri,; No.of No.per" LarYa3
Lurvae r:J.3 I Larvao m3 I Larvue m3 ,Larvuo m3 !

5
7
8
9

10
11
12
13
H:
15
16
17
18
19

1
20

~24
26
34
35
36
37

,38
1 39
40
41
41A
42
43
44
45
46
47
48
49
50
5:'.
52
53
54
55

o 0

1 0.6
o 0

o 0

1 0.6
35 21.9
11 6.9

139 86.9
60 37.5

6 3.8
11 6.9

3 1.9
o 0

2 '1.3
10 6.3

2 1.3
o 0

1 0.6
o 0

o 0

14 tl.8
4 2.5
1 0.6

28 17.5
252 157.5

55 34.4
45 28.1
54 33.7
18 11.3 '
23 14.4
50 31.3

240 150.0
89 55.6

4 2.5
4 2.5
o 0

15 9.4
52 32.5
19 12.0
14 8.8
18 11.3

8 5.0

2
oo
o
o

13
34
40

3
1
o
9
o
o
o
o
o
o
o
o
o
o
o

30
46

8
1
o
o
o

58

5
12

3
o
o
o

0.1 I - - I 0 0 I 2 0.03

~ I' : 0~411

I

~ o~2 I ~ ~:~~
~ I ~ 0~3 ~ o~o, ~ ~:~~

0.7 I 32 1.6 16 0.8

1

61 1.03\
1.7 0 0 36 1.8 70 1.17
2.0 40 2.0 I 22 1.1 1102 1.70
0.2 31 1.6 60 3.1 94 1.63
0.05 3 0.2 4 0.2 8 0.15

o 1 0.05 1 0.051 2 0.03
0.5 1 0.05 3 0.2 13 0.25 I

o 1 0.05 0 0 1 0.02
000 000 0
o 0 0 1 0.05 1 0.02
000 000 0
o 1 0.05 0 0 1 0.02
000 0 000
o 1 0.05 0 0 1 0.02
o 1 0.05 2 0.1 3 0.07

000 0 000
o 0 0 25 1.3 25 0.43
o 2 0.1 10 0.5 12 0.20

1.5 :3 0.8 2 0.1 47 0.80
2.3 28 1.4 28 1.4 102 1.70
0.4 26 1.3 12 0.6 46 0.77
0.05 0 0 - - 1 0.02
000 - - 0 0
o 0 0 9 0.5 9 0.17
o 27 1.4 2 0.1 29 0.50

2.9 - - 0 0 58 0.97
- 52 2.6 10 0.5 62 1.03
- 78 4.0 31 1.6 109 1.87
- 6 0.3 4 0.2 10 0017
- 6 0.3 0 0 6 oelo
- 0 0 2 0.1 2 0.03

0.3 17 0.9 1 0.05 23 0.42
0.6 35 1.8 6 0.3 53 0.90
0.2 3 0.2 4 0.2 10 0.20

o 4 0.2 4 0.2 8 0.13
o 8 0.4 6 0.3 14 0.23
o 12 0.6 1 0.05 13 0.23

2
9
3
1
6

96
81

241
154
14
13
16

1
2

11
2
1
1
1
3

14
29
13
75

354
101

46
54
27
52

108
302
198

14
10

2
38

105
29
22
32
21

(continued on nAyt n~~A ~
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.• Tab10 3 continued

I" iHe1goUinder ~' -,-_--:H:::::::igh Speed S~mp1ers =l I
! :Lo.rvao Net III Ir I III I I-III - I All Geo.r:
I No. of!No. of No. No. of No.ger No. of No. perl No. of No.perl No. of No.per i No. oi' I
I Sta.t. ILa.rvue per m2 La.rvae m ILo.:nra.o m3 I~a.rva.G m3 Larmo m3 I La.rvo.e I
I 56 I 46----2-8-.-8--+--2-0---1.02 11 43 2.2 7 _0.4 70 L40 ll~l

57 21 13.1 0 0 53 2.7 8 0.4 61 1.03 82 I
58 6 3.8 0 0 3 0.2 7 0.4 10 0.20 16

I
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 1.0 43 0.73 46
61 - - 16 0.8 101 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 60 3.1 70 3.6 134 2.30 134
64 35 21.9 0 0 2 0.1 50 2.5 52 0.87 87
65 183 114.4 0 0 3 0.2 7 0.4 10 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 5 3.1 1 0.05 0 0 1 0.05 2 0.03 7
69 5 3.1 0 0 7 0.4 9 0.5 16 0.30 ~l

.-.7
1
0 4 2.5 0 0 0 0 7 0.4 7 0.13 11

~ 11 6.9 0 0 6 0.3 5 0.3 11 0.20 22
72 3 1.9 0 0 0 0 1 0.05 1 0.02 4
74 1 0.6 0 0 0 0 0 0 0 0 1
75 0 0 1 0.05 0 0 0 0 1 0.02 1
76 0 0 0 0 0 0 1 0.05 1 0.02 1
80 1 0.6 0 0 0 0 1 0.05 1 0.02 -2
81 7 4.4 0 0 0 0 0 0 0 0 7
82 0 0 0 0 1 0.05 2 0.1 3 0.05 3
83 15 9.4 8 0.4 71 3.6 10 0.5 89 1.50 104
84 66 41.3 44 2.2 80 4.1 16 0.8 140 2.37 206
85 4 2.5 0 0 28 1.4 5 0.3 33 0.57 37
85A 29 18.1 - - - - - 29
86 3 1.9 0 0 16 0.8 19 1.0 35 0.60 38
86A - - 0 0 92 4.7 1 0.05 93 1.58 93
87 26 16.2 0 0 73 3.7 0 0 73 1.23 99
88 33 20.6 0 0 131 6.7 14 0.7 145 2.47 178
89 76 47.5 32 1.6 31 1.6 10 0.5 73 1.23 149
90 - - 100 5.1 216 11.0 24 1.2 340 5.77 340

~21 - - 4 0.2 33 1.7 11 0.6 48 0.83 48
~ 10 6.3 0 0 1 0.05 25 1.3 26 0.45 36

93 22 13.8 0 0 14 0.7 16 0.8 30 0.50 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 0 0 - 5 0.08 19
96 18 11.3 2 0.1 4 0.2 12 0.6 18 0.30 36
97 31 19.4 10 0.5 26 1.3 5 0.3 41 0.70 72
98 38 23.8 2 0.1 10 0.5 10 0.5 22 0.37 60

1:: ~~ i~:~ ~ ~ i~ ;:; i~ ~:~ :~ ~:~~:1 ~~3
101 138 86.3 0 030 1.5 14 0~7 44 ~~ __~

.LT_o_t_a_1_.L2_3_1_0 -!-_5_7_6 --L_1_7_06__ 909 J 3191 5501 I
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TUble 3. Part II. Number of redfish larvue by station

und genre Cruise B 61, May 1961

I
h

1

1 I,' Helgoländer r--- --, ._I!~1lp-Q_ed __1P.-Et:P'-;J,~.r_L__-; ~ - I
Larvue Not k: I ~ II : UI ; I-lII . All Gear I

INo. of !No. of No. INo-=-oT-Nö.~erT No:-of-lio~perrNO:--O·:f-·Nö-:~e~-NO:Öf"----No.-perI No. of I
t~tat'-1~a_rvao per m2__~'Ue_~_~Lnrvae ::~~~~~::? ~ {L~rvae ---=-=~__+- Larvae i
110 I I 0 0 I 0 0 I' 9 0.5 I 9 0.17 I 9 I, I: I

113 I' ! 0 0 2 0.1 I 2 0.03 i 2 I
114 6 0.3 I 8 0.4 i 14 0.23 I 14 I

.115 I' 19' 1.0 81 4.1 29 1. 5 1 129 2.20 129 I'

1116 7 4.4 23 1.2 174 0.8 i 0 0 ,197 3.33 204
1117 27 16.9 I 80 4.1 4 0.2! 4 0.2 I 88 1.50 115 I
i118 39 24.4. 0 0 41 2.1 I 3 0.2 I ,14 0.77 83
1119 2 1.3 i 44 2.2 37 1.9 I 3 0.2 I 84 1.43 86

1

120 26 16.3 I 60 3.1 97 4.9 I 90 4.6 I 247 4.20 " 273
121 2 1.3 2 0.1 4 0.2 I 5 0.3 1 11 0.20 13
122 12 7.5 I 0 0 1 0.05 I 0 0 I 1 0.021 13

1123 0 0 0 0 5 0.3! 0 0 I 5 0.10 ! 5

1

1a 3 1.9 10 0.5 0 0 I 8 0.41 18 0.30 21
112!'" 6 3.8 0 0 22 1.1 7 0.4 I 29 0.50 35
1126 4 2.5 5 0.3 29 1.5: 9 0.5

1

, 43 0.77 47
1127 3 1.9 1 0.05 I 1 0.05 I 2 0.1 4 0.06 7

Ii~~ i ~:~ 0 o! ~ ~ I ~ ~ I ~ ~ i
/

l il0 0 0 0 0 I 1 0.05 1 0.051 2 0.03 2
141 1 0.6 2 0.1 I 0 0 0 0 2 0.03 3

1

142 1 0.6 0 0 I 0 0 0 0 I 0 0 1
143 1 0.6 0 0 0 0 0 0 I 0 0 1

1145 3 1.9 1 0
0
.05

1

0 0 1 0.051 2 0.03 5
146 0 0 0 0 0 2 0.1 2 0.03 2
147 3 1.9 2 0.1 28 1.4 4 0.2 I 34 0.57 37
148 5 3.1 0 0 'I 0 0 6 0.3 6 0.10 11
149 0 C 1 0.05 0 0 0 0 1 0.02 1
152 1 0.6 0 0 I 26 1.3 0 0 26 0.,13 27
153 0 0 0 0 I 53 2.7 0 0 53 0.90 53
154 4 2.5 19 1.0' 9 0.5 0 0 28 0.50 32

Ii_ ~ ~:~;~ i:~ I 1~ ~:~ 1~ ~:~ :; ~:~~ ~~
1157 121 75.6 1 0.05 I' 151 7.7 122 6.2 274 4.98 395

I
157A 5 3.1 0 0 99 5.0 106 5.4 205 3.47 210
158 4 2.5 0 0111 5.6 66 3.4 177 3.00 181

1159 9 5.6 0 0 37 1.9 19 1.0 56 0.97 65

'

160 1 0.6 0 0 57 2.9 17 0.9 74 1.27 75
161 16 10.0 0 0 I 27 1.4 10 0.5 37 0.63 53 I

1

1

i~~ 1~ 1~:~ 1~ ~:~ i ~:~5 ~ ~:i I 1~ ~:i~ 3~ I
165 0 0 0 0 I 0 0 2 0.1 i 2 0.03 2

1166 1 0.6 0 0 I 0 0 1 0.051 1 0.02 2
r I ---r
j Total 339 340 !1127 --t.-- 555 _~22 L ~~~1
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