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ketract. Otelithes of juvenile blue whiting when recruiting to the industrial

fizhery in the Norwegian Jeep in early autumn {August-October 1970-72) could
be divided into two groups, without or with a very insignificant hyaline ring.
During the auvtum a hyaline ring (2 Bowers gzone) was laid down Zollowed by

new opaque material. A true hyaline winter zone was laid down later in the winter
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most laberatories working on hlue whiting.

A significant part of the catches in the norwegian trawlfishery for industrial
purposes in the North Sea is composed of juvenile blae whiting in the length-
range 10-25 cm, (Jakupsstovu 1974a).Since 1970-71 this fishery has been sampled
regularely at the Institute of Marine Research, Bergen, (Lahn~Jorannesen 1373).
While working on the agecbmposition_of blue whiting in these catches it was
difficult to use the criteria set up by Bailey (loc. sit) For separating the
first age groups. Many of the juvenile fish that emtered the North Sea in the
autumn nad one zone in the otolith, some had twe and later in the winted even
more zones could be counted. It was therefore necessary with a closer study of

the zone formation the first winter ‘blue walting spent in this area.

Material and methads.

The most characteristic featurs of the length distribution of blue whiting in

the industrial landings from the North Sea is the recruitment each aurtumn of

uvenile fish 20-17 co (Jdkupsstovu 1874a), This group (fig. 1 & % 5) has a

e

alrly normal length distribution and it is a relative simple task to separate

<

thiz group from any clder fish in a sample. And for this paper only fish coming

-

from the recruiting group hawve been taken into consideration.

The matverial consists of 10 samples Srom the period February 1370 to May 1973.
Of these 3 samples are From the autumn {Sept.-Uct.}, 5 “rom the winter and 2
from the spring. 9 of the sawmples are from the Viking Bank arsa and 1 fromw the
area west of Ireland (fig. 2 a & b, table 1),

Each fish in the zample is measured to the neavect 1/2 cm below as soon as
'L)

Y

{ble after the capture. The sacculus otolith was then dissected out and

gach pair kept separated iﬁ'pamar evenlopes.
For age determination the method described by Gambell and MesstovEf (1984 ) was

adopted. The otolith is broken transversally, and a beam of light striking the
side of it is transmitted upwards through it, illuminating the hyaline and
cpaque zones on the broken surface. During the reading the dorsoventral dia-
meter of the suwrface was measured. The edge was grouped inte thae following cha~
racters: Hyaline (H), mainly hyvaline but with some opague meterial somewhere

v -

e (Hold, opague (0) and mainly opaque but with some hyaline material

During reading any hyaline ring in the otelith was recorded and if possible the

greatest inner diameter measursd.

Fesults and discussion.

The dlstribotion of the edge character is set out in fig. 3. Although the number
of samples is too small to draw avy conclusion, the results are in anecredance
with Raitt’s (1988) findings with mainly hyeline edges in the winter and mainly

-

opaque edges in the soring. A'special feature is the high percentage with hya-

opague and 11ne-opague
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edges in the winter is also remarkably high.

In table 1 each sample is divided into groups according to the number of fings
counted in the otoliths; here is counted any ring that is possible to detect
even if it is not possible to follow the ring all the way around the brokén sur-

face of the otolith.

In fig. 4 a-d each sample is split in the same groups and Ffor each group the
distribution of the otolith width and the distribution of the »ing diameters

reccrded as percent of the number in sample.

The distribution of the otolith ring width is in evepiece unit, The correspon-
ding fish Jengths taken from fig. (5) is indicated below.

In the autumn samples froom 1970 and 1972 mainly two groups of otoliths can be
recognised either without or with one ring. Most of the rings in the sample
from 1879 could be measured, thus indicating that they were layed down when the
length distribution was from 6-12 cm. None of the rings in the autumn sample.
could be measursd.

The autumn sample from 1971 ig grouped into three groups, viz. none, one and
two ringers. The one ringers layed down the ring when the length distribution
was from $-168 cm. The two ringers layed down their first when the fish were from
7 to 14 cm and the second when the Ffish weve from 1i to 15 om.

The wirtey sawmple from 1970 although divided into 4 groups is dominated by two
riggers. The first of these layed dewn when the fish were from 4-10 co and the
second from 11,5-18 cm.

4lso in the winter sample from 1971 4 groups were recognised with two ringers
dominating. The relative number of one and two vringers is however higher in this
sample then in the winter sample from 1973,

In the winter sample from 1972 only one and two ringers are found while in the
winter sample from 1973 three groups are pecognised.

The soring sample from 1971 is divided into four groups wiz., 1, 2. 3 and 4 rin-
cers. Of these two and three ringers are dominating.

The spring sample from 1973 on the other hand is divided into thyree groups with
3 ringers as the cominating group. Cf these the first group is laid down when
the fish were from 4-12 cm, the second when the fish were from 12~16 cm and the
third when the fish were 18-22 cm. '

In fig. & the autumn sample from 1972 is set up against an autumn sarple frowm
rest of Ireland the same vear. This lasf has been grouped into G, one and two
ringers.

Although there.is a great wariation from sample to sample most of them are

T
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grouped into two dominating groups. The juvenile fish entering the fishery
the autumn is mainly O and one ringers. Durdng the autumn a new hyzline ring
is laid dowa Followed by mew cpaque materizl resulting in mainly one and two

ringers in the winter samples. In late winter a second ring is laid down and
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The relation between fish length and otolith width in evepiece units {fig. 5)
has no point for fish smaller than 9 cn. Extrapolating beyond this point, how-
ever, indicates that the first ring is laid down when the fish ave from 4-10 om,
the second when the length is from 12-16 cm and the third when the length is
from 15-21 cm,

The ring laid down in the autumn is probably comnected with the shift in depth
regime from the upper pelagic zone to the deeper in the Norwegian Deep and the
corresponding shift in diet. A similar ring is found in whiting otoliths and

is by Gambell and Messtorff (1964) named a Bowers ZOnE .

The ring laid down later during the winter is the most conspicous and is a true
winter zone..The ring which is found in some of the otoliths from the autumn.
samples 1s probably the same as Bailey (1970) termed the first winter rirg. Bai-~
ley found in hié material that otoliths with such a ring on avarage had higher
otolith width than those without. This has been tested on this material with

' test. The H‘ that all groups are from the same population was not rejectad 3
any case when 5 % probability was used. When 1 % rrobability was used, however,

the'H’ was rejected for the winter samples 1971 and 2972,

']

In fig. 7 a seledtion of otoliths from The material used in this paper is shown.

The figure is baséd on secticned otnl ths (Jakuysa foevu 19745 ), And in fig. § two

sections of older Ffish is shown. The arrows indicate the ving, I internrete as
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ring is clear while in the‘Vounger a number of rings can he sean.

ring that period. It is tkevefore difficult to comprehend that the ‘same fish du~

ring theiy fivst year of 1life only lay down an inc conspleious hyaldne ring at a
time when they supposedly are found in the uppermost layers of tle sea.

in addition iIf the olue whiting entewing the Norwegian Deep during auwtumn is 1

group fish quite a substantial amount of Slue whiting less than 10 cm is to he

found somewhers in the nort-east Atlantic during winter and spring, But so far

this size group has only beer veported caught during summer and early awtumn,

On this background I interpret the juvenile blue whiting entering the Norwegian

5]

Deep in the antumn as G«group fish rather than l-group fish. This Iinteroretation,
however, may not be walid For other nursery areas witk a differerit abiotic and

i

bictic miliew.
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Fig. 7. A selection of sectioned blue whiting otoliths. The
corresponding fish length in cm is indicated.
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Fig. 8. Two sections of blue whiting otoliths. The arrows indicate
the ring interpretated as the first winterzone.



