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Fn I972 1'Atlant.'IRD a accompli 4 prospectiions ichthyopnlanc-

3 . 3 k3 ~
ar le chalut aur juveniles de Danilewoly en juin-acout,pendant
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lesquelles on a estimé lt'abordance des oeuls et des larves cu
sprat de la nmer du ilord.Dans la période de ponte du sprat les
concentrations les plus denses des oeufs et des larves cont €té

enregistées dans les régions de haute mer.lLa duréde de la ponte

maseive dars la région centrale a fait 3 mois environ.L' intenaitd

.

la plus forte de la ponte est enresistrée dans la deuxidre

moltié du Jjuillet, Il a été aussi envegistré le deuxiime pic ua

peu plus petit de l'abondance des oeufs en mai,exprimé plus

précisément dtapres l'abondance des ceufs de I-II sgtades du dévelop-

pement

Ta production saisonnicre des oeufs durant la période cos

tielle de ponte (83 jours) est de 223,6'1012

de ponte preme (IIC jours) - 248,5‘1012

cr
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moyenrne de 13.5'103 et les proporticns des sexes I:1 le =

pente est de 33.13‘1095 36.8I'109ex. La vépartition par taille decn

larves du sprat dans la partie centrale de la mer confirme la

conclusion sur L'evistense de deux pics de ponte.ra postéritd iu
o 'y N ~
_premier pic de ponte en aout a disparu de la hautie ncr. In ueme

temps les larves et les juveniles du pic de ponte de juillet ont

y ’ ’ ~ .
été captués dans la haute mer en aout et septenbre.

Dans de différentes rdésions de la mer les concentrations

maximales de larves ont été lides avec les températures différentes.

; pour toute la péric

. Considérant la #dcondl




Abstract

L In May-August 1972 four ichthyoplankton surveys using the .
. ICN=8 (Ichthyoplankton Cénical Net), and in June-Augqu ﬁﬁo |
« survéjs using the Danilevsky fry trawl were carriéd‘out by
.AtléntNIRO with the purpose of assesswment of the North Ses sprat
"egg and larva abundance. During the spawning period large concent-
rations of the sprat eggs and larvae were found in the open sea.
In the centrél area the massive spawning lasted approximately 3 -
'; months. Moéﬁ:intensive spawning was recdrded in the first Ealf
‘of July. The second, léés consideraﬁle peak of egg abundance
with eggs in stages I and II prevailing in number, was observed
in May. |

‘Seasonal production of eggs amounting to 225.64' 1012 re- -

" sulted from the main spawning period (83 days), ﬁhlie the toval
numbé: of eggs produced‘during the entire spawning'seaSOh (110
deys) was 248.5 - 1012 sp. The spawning stock size ranged bestween
33413 109 and 36,81 ° 109 Spss Siven the mezn fecundity of

- 13 5 . 103 and sex ratio of 1:1. Slze dlstrlbution of the spratu

larvae in the central area was conol nt with the hypothesis

that there occurred two spawning peaks. ‘he generation from th=
\first spawning peak disappeared from ihe open sea in Auguss, @nd
'the larvae and iry produced Irore the peak in July were caught

throughout August and September.

In different areas of the sca the largest concenvrations or

‘the larvae were associated with diferent temperatures.
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ln 1972, in the Laboratory of thé Northeast Atlantic,
AtlantNIRO, the assessment was made Pf the North Ses spraf egs
and larva abundance based on the data from 4 monthly ichthyof
plankton surveys conducted in May thfough Angust ﬁs1ng_the
Danilevsky fry trawl. A total of 360 ichthyoplankton stations
7 ﬁnd 59 stations using the Danilevsky trawl was made with 1?6;
hauls at diffefent depth levels. According to Dekhnik (1973),

~all-sprat eggs in the samples were sorted out by §;growth stages.

th

then the abundance of eggs at each survey calculated with regard =~

for the distribution area.

- For .the majorivy of fish with the pelagic eggé the:dﬁraﬁion: 
ot stages I and LI, which include the fractionation period ahd
the period of epithelial blastula, m;kes up 17-25% of the tofél:
incubation period (Dekhnik, 1973). Therefore, the auratioi; ‘of
4 stages I and LI for the sprat eggsAwas estimated at twenty-four
hours, taking into'account that the whole incubation period for
the sprat eggs lasts 4-5 days (Lindquist, 1970) . Thus, the mean
abundance of sbrat ;ggs per day of the spawning season could be
taken as an index or tne dally egg production. To calculate thé ‘:
seasonal productioﬁ, such factors as the value of daily egg pf@- '
duction and the duration of the spawning season estimated trom
the ichthyoplankton surveys on abundonce were used. Meaﬁ £ech-‘
dity was determined from the size composition of mature females
‘1n June-Migust 1972, and the ratio of the sprats length to their
fecundity agcording to Baiiey and Pipe (1977):



log F = - 7.708 + 5.6 log 4,

where F 1s the fecunaity, zand L i1s vhe length of the fish in mm.
Freliminarily, tke size compecsiticn of the matube fish wes
smoothed with regard for the virtual population composition in
1972. Given the sex ratio of 1:1, the spawning stock size was
estimatad in two weys: (1) the duration of the‘spawning period
was taken as the time between the middle of the first and last
surveys (83 days); (2) the duration of the spawning period was
calculated with regard for occurence of newly hatched larvae

during the surveys in May and late August (110 days).

Results

Dﬁring the spaﬁning period large concentrations of the sprat
oggs and larvae were found over éonsiderable'paft of the Sea,
except for the north-easterh area, where their abundance was
very low (figs 1-4). High egg abundance was observed as early as

‘May (about 1.5 thous, sp./mz). However, almost complete absence
of larval sprat agd high percentage of eggs in grow£h stages 1
and II (36%) indicate that in the central part of the sea the
maésive spawning does not occur before the second hzlf of May.
‘In June considerable egg concentrations were found betwéen
56°30'-=4°00'N gnd 0°~2°E, and east of Dogger'Bank. High abund-
ance of eggs was also reported from the southernmost part of

the sea off the Thames estuary.

- Summed egg abundance in the central ares of the North Sea,
and the per cent of eggs. (16.9%) in stages I and II were lower
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than in May. The egg distribution pattern observed in June main-

tained in July, although there occurred a marked increase in

their abundance. Simultaneously, the proportion of eggs in diffe-

rent growth sfages increased to 27%. In August, the Gistribusion
area cf sprat eggs and their atundance considerably reduced

(1;5 sp./m2 on the average), the asundence of small larval sprat
being relatively nigh (around 120 sp./ma, 7 sp./m® on the ave-
rage), which indicates that the spawning was completed in the_

second half of August. Thus, the massive sprat spavning in the

~ central part of the sea most thoroughly‘coverad with surveys
totalled approximately 3 months. In Table 1 the sprat egg abun-

dance is given with regard for the diS?ribution area.

Most‘intensive spewaing wﬁsvrééordéd.in;fhgkfirsﬁ half 6f‘t
July. The second, less considérablé éeak‘of egg\abundance occur-
red in Ma&. It was more clearly propoﬁnced, provided that the
spawaing dynamics is considered in terams of egg atundance at
early growth stages. 4 ‘

The sprat spawning stock size in 1972 was estimated ron

‘the data gained during the surveys on egg abundance. The mean

‘fecundity value of 13.5 thous. Spe. and sex ratio of 1&1 Were -

taken. The routine of the spawning stock size caluculsation is
shewn in Table 2. The estimate on the egg abundance is in close
agreement with the spawning stock abundence calculated from

VQPQ.AO

Since ichthyoplanktor surveys are not a proper means to

spe;ulate on the spawning dynomics, the discribution of larvae



in the southern area presents a certain interest. The survey

. conducted in July indicated the presence of two peaks in larva

sbundance with modal lengths of 13 and 24 mm (fig. 4), which
evidently correspond to two peaks of spawning intensity. In

- August, there occurred a sharp decline in the sbundance of larvae

in the southern part of the sea, which resulted in monomodal

distribution with the modal length of 20 mm homologous to that

_‘of 13 mm in .July. The larvae over 20 mm in length disappeared
".from the catches taken in August. This fact cahnot be explaihed
'by.the ability of the larvae to avoid the trawl, because other

larval fish such as horse-mackerel of 59.mm and whiting of 90 mm
in length were vulnerable to the gear. The absence of large
larvel sprat and fry. can neither result from the mortality. Re-
membering that in July maximum concentrations of large larval = .
sprats over 25 mm in length were found in the estuabine waters -
off the Humber river mqpth in the south~western area and in the
vicinity of Wadden Zee in the south~eastern part of the sea — it
can be suggested that.the larval sprats produced by the first

spawning peak leave the open sea for the coastal zone.

Size distribution of larval sprats in the central area also
indicated the presence of two hatching peaks, which occurred .
later than in the southern area, perhaps, due to lower water
temperatures. Less modal lengtﬁs can be considered as an argu-
meat in favour of this hypothesis. The first generation, which
was apperently prodnéed in May, was caught in July at the modal
leﬂgth of 17-18 mm, the second was recorded in August at the
rodal length of 44 mm and is likely to result from the spawning
peak in early July. Thus, the size distribution of larval sprats

in the central area substantiates the conclusion drawn from the



data gained during the surveys on egg abundance that there occur

two spawning peaks. It should be noted that lerval‘sprets caught

in July at 1 = 17=18 mm were absent from tae August records,

which was also the case in the ﬂcuthern area.,

The generatlon, which resulted from the first spawning peak .

in August, evidently migrated from. the open sea to the coas
zone, where further growth might have taken place. Simultaneoug—

1y, the larvae abd fry frcm the July anwning peak were cadght

in the open gea in August and September during the 1chthyoplanﬁ-

ton herriﬁg surveys, and in Novenmber during fhe trawl survey - on

the youngs-of-the-year of sprats.

'The study of the larval sprat diutribution indicated ‘that

in different areas of the sea the maximum_la:val sprat concentra—‘

tions were confined to different tempe:atdree,eCegs;depable con-~
centrations of larvae were reporteﬁ from the surfaee;la&ers at
temperatures ranging between 14 2 end ﬂ6.4°c, 1).6°C cn the
average, in the southern shallow water area, ‘where the*e is no
thermocline available. In the central area, where the tempera-
ture stratification is clearly pronounced, large dggregatiops
of larvae were found under the thermocline at depthe of 30 to

50 m within the temperature range of 8-12°C, 10.4°C on the

average. In the northern ares, off the Scotland coast and Shef-
land Islands, where no temperature'stratification.was observed
in summer, larval sprats were caught in the sﬁrfaeeAlayers atA
the temperature of 12-13°C. In August, ih,the‘ceﬁtral areca, the
ratio of larvae caught below the thermocline'and above it was -
865 to 14%, however, simultahééuSl&, at eeiegin stations lsrge

concentrations were found ebeve the thermocline of the temperatu—

b
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re of 14—15°C§ The differentiation of the North Sea - sprat stock
may te related to varjing écdlogical condition, including the
temperature factor, over the yast spawning ground. Two spawning
peaks oy dbring forth the ecologicai forms that will differ in

growth rate, the time of formation of the first winter ring

on the otolifhs, the length at first maturation. Such differences
had been stated by Illes, Johnson (1962).

kConclusions

1. In 1972 the eggs and larvae of sprats were found between
51°4 and 59°N both in tke inchore and open sea waters.

2. the nas sxve spowning of sprats in the central North Sea

took place betmcen the second half of May and mid-August.

3. Seasonal prodnction of sprat eggs ranged between 223.6 x
x 1012, and the spawning stock size between 33.13 x 109 and .
%6.81 x 109 Spe |

4. Two pe ak of the egg and larva sbundance were recorded
indicating the periods of differing spawning intenéity.

'5. The differences in vertical distribution of the larvae
and in tehperature cocnditions of their distribution areas are

noted.
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Table 1

Sprat egg abundance (210) in the central part
of the North Sea in 1972

Time of surveys

> _se o

Growth :
STages  119.25 May  : 14~27 Jume : 3~ 17 July :10-20 August

I-vI 1 074.2 922.5 1 697.3 12.0
I-11 386.7 155.9 458.3 3.1




Table

Estimstion of the éprat »spav.vrnileg stocek in 1972

[38]

Duration of
spawning period

Daily egg
production

Seasonal
production

Kean fecundity

Spawaing stock, sp.

22 May ~ 15 Aug.

(85 days)

10 May ~ 70 Aug
(110 days)

269.30 + 10°

225,9 « 1010

22%.6 . 1012

243.5 + 1012

13.5 « 107

5513 « 107

26.81 * 10

I



Fig.
Fig.
Fig,

Fig,
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Iist of figures

The distribution of sprat eggs; 13-25 May, 1972.

The distribution of sprat eggs, 14~27 June, 1972.
The distribution of sprat eggs, 3-17 July, 1972.
The distribution of sprat eggs, 10-20 August, 1972.
Size distribution of larval sprats:

&) in the southern North Sea

b) in the central North Sea

my b—
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