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Introduction.

- ----------------------

In 1976 the total number of cod e99s spawned in the Bornholm basin ~as

estimated (Bagge an~ Müller 1977). Astation grid-net including 26

stations was surveyed 7 times between March 24 and May 31. The theo­

retical distribution of eggs and the total number of eggs in each

of the surveys were estimated by fitting a 2-dimensional normal

distribution to the found egg concentrations. Using the total number

of eggs estimated per survey, the incubation time, the duration of

the spawning period and the egg mortality, the total number of cod eggs

spawned during the whole spawning period was computed from 3 differential

equations.

~ The total number of eggs per survey, the incubation time and the

duration of the spawning period are known parameters, but the morta­

lity of cod eggs had to be assumed, therefore this year a preliminary

attempt to estimate the mortality of cod eggs has been done.

In 1977 the station grid-net in the Bornholm basin has been worked

8 times with the Bongo net (300 and'500 micron), but as large quan­

tities of Sagitta was caught this year the upworking of the samples

has been delayed to an extent that it was not possible to compute the

total number of eggs spawned for comparison with the results for 1976.

Distribution of cod eggs.

March (fig. 1).

In total 18 stations were run but on1y on 6 of those cod eggs

were found. The center of distribution was in the deepest part of

the basin. 11.6% of the total number of fish eggs were cod eg9s.

Only 1 cod larva was found indicating that the spawning hadjust started.

The maximum number of cod eggs was 45 per m2•

April (figs. 2-4).

Three surveys were made in April. Of those 2 covering the same

period (April 12-16) in order to compare results between ships. 17 and

26 stations were run and a mean of 12.6 and 11.6 cod eggs below 1 m2

were found. 7.7 and 7.9% of the total number of fish eggs were cod

eggs respective1y. On 4 and 10 stations no cod e99s were found. The

center cf distribution was still in the despest part of the basin

but few nautica1 mi1es to the west of that in March. The maximum
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number of eggs was 35 and 45 per

2 -

2m •

The third survey (April 23-25) showed the same distribution but the

number of eod eggs be10w 1 m2 has inereased. 10.6% of the total nu~­

ber of fish eggs were eod eggs. The maximum number of eod eggs found
2was 76 per m •

May (fig. 5).

One eruise (May 5-9) ine1uding 20 stations was run. The spawning

center eovered now the who1e area inside to 80 m eontour 1ine. 11.6%

ofthe total number of fish eggs were eod eggs. The maximum number
2of eod eggs found was 119 per m •

June (figs.6-8).

.. Three surveys were made in June. Among those 2 eovered the same

period (June 5-10) in order to interea1ibrate. The spawning center

Was still in the same area as in May but with maximum va1ues in the

northern part. 22 and 25 stations were run and a mean of 51.2 and

56.8 eod 2 found by the 2 vesse1s respeetive1y. 9.2eggs per m were

and 14.6% of the total number of fish eggs were eod eggs. The maximum

number of found 186 and 156 per 2eggs was m .
The last eruise (June 15-19) showed a deereasing spawning intensity.

The maximum number of eod eggs found was 140 per m2• 12.8% of the total

number of fish eggs were eod eggs.

Hydrography: (figs. 9 and 10).

The hydrographieal eonditions during the period of investigation

in 1976 and 1977 are shown in figs. 9 and 10. It appears that below 60 ~ tllP

temperature in 1977 was about ZoC high er than in 1976 and the oxygen eon­

tent more than 2 ml/1 1ess.

The number of eod eggs in 1976 and 1977.

Due to the diffieulties mentioned in the introduetion it was not

possib1e to eompute the total number spawned during theentire spawning

period 1977 for eomparison with 1976. (8agge and Müller 1977).

To get an impression or that any way the mean numbers of eod eggs
2per m per survey has been ealeulated from mean densities and eorre-

sponding areas. The resu1ts are shown in tab1e 1.
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It appears that the number of cod eggs per m2 during the period

with the highest spawning intensity in 1977 is on1y about 60% of the

number found in 1976, may be indicating a decrease in the biomass or

the spawning stock.

Morta1ity of cod eggs (figs. 11 and 12.)

A, pre1iminary attempt to estimate the morta1ity of eod eggs has

been done in the area near Christians~ the 18th - 24th of May 1977

(fig. 11).

A preeeeding experiment with a driftboy exposed to the current

in a depth of 60-70 m showed that the drift of the cod eggs in this

area was neg1igib1e so that the cod eggs spawned in that depth eou1d

~ be considered stationary any way with wind force be10w 5 beaufort.

Two experiments were carried out, one to the east of the is1and

inc1uding 3 sampIes, the second to the west oF the is1and inc1uding 2

sampIes.

The sampIes were taken with Bongo net. The mesh size in both

nets being 500 ~.

Immediate1y after co11ection the cod eggs were separated and

sorted in to deve10pmenta1 stages simi1ar to those oF Apstein (1909)

but grouped in 4 s~ages at 60C.

Stage

I

II

III

IV

Agstein (1909). Age of eggs. Mean age.

1 - 6 0 - 3 days 1.5 days

7 - 9 4 - 6 11 5 11

11 -17 7 -11 11 9 "
18 -22 12 -16 11 14 11

In Fig. 12 the natural log to the number of eggs per stage of

deve10pment is plotted against the me an age in days for each of the

sampIes eorresponding and regressions ca1cu1ated. As the spawning

had stopped to the west of the is1and on1y stage 11 - IV are dealt

with. Further a Fit to the mean numbers oF eggs per stage is made.

It appears that to the west oF the is1and the slopes Found were

0.28, 0.35 and 0.44, mean 0.35 and to the east 0.38 and 0.44, mean

0.41 corresponding to a mortality of about 25-36% per day or a total

mortality oF 99.3 - 99.7% (14 days) in that area in May provided that

the spawning intensity has been constant during the periods eorre­

sponding to stages of deve10pment de1t with.
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Tab1e No. 1.

2
The mean number of cod eggs per cruise be10w 1 m in the Bornh01m Basin
in 1976 and 1977.

1976. 1977.

'Dana A1kor

24-28/3 8.3 30-31/3 9.3

Dana Alkor

7-9/4 11. 6 12-15/4 12.3

A1kor Dana

6-8/4 11. 3 14-16/4 11. 6

Havfisken Dana

11-13/5 18.9 23-25/4 27.1

Alkor Havfisken

12-13/5 85.5 5-9/5 34.2

Anton Dohrn Havfisken

20-22/5 93.5 5-9/6 51. 2

Havfisken 501ea

26-31/5 69.9 9-10/6 56.8

Havfisken
15-19/6 35.6



Fig.1

Distribution and abundance of cod eggs/m2.

Cmise R.V.» Alkor », March 30·31, 1977.
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Distribution and abundance of cod ef2,s/m

2•

Cruise R,V.» Alkor », April 12·15, 1977.
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No of eggs/m2
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Distribution and abundance of cod eggs/m2•

Cruise R.Y.» Dana », April 14-16,1977.

.
(

( .--J

1-',." )-- """ ,-. -- . ......".

,\. "\

'-
'""

-r
I

/-

> 100

51·100

,/

/
I
"-

Cl
a 1·10

DJJ
rz:a
~

55°



•

55°•
-./

/
I

No of eggs/m2

a 0

EJ 1-10

[l]] 11·50

rz:a 51-100

~ > 100

'''-'-''
J '-) I

r... r
I'\.. ,-"'- /._. -.
l_J . I

.........

-t.
( .-.J

1-', .." )--"" .,-- . .-- . -,,'

,\. ""\

"-
"'" -

, Distribution and abundance of cod eggs/m2•

Cruise R.V.» Dana », April 23-25, 1977.
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Distribution and abundance of cod eggs/m2•

Cmise R.V.» Havfisken », May 5·9,1977.
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Distribution and abundance of cod eggs/m2•

Cmise R.V.» Havfisken », June 5-9,1977.
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Distribution and abundance of cod e'Ci,s/m2•

Cruise R.V.» Solen, June 9·10,1977.

./

/
/ .---.,

r----'-..;;.....:IIo------. .
No of eggs/m2 _ -..' ..........

00 ~

E3 1·10 .\. "'\ ~...----I

[[l] 11·50

lZ2J 51·100

~ > 100

-

55°•

- .........-I. (('
\ .
I .

( .(

/



" '.

5S-

55°

Fig.8

\.
J
(

)
/

[1\0//

/-)

r,-~

J '-

-
Distribution and abundance of cod eggs/m2.

Cmise R.V.» lIavfisken », June 15·19,1977.
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Fig.9. The results of the
hydrographical observations

a: March 27. 1976» Dana»
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BORNHOLM

Fig.ll. The two stations near ChristianSI/l where mortality experiments
were carried out.
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Fig.12.
loge Number below 1 m 2
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