


























Table 4. Numbers by a%e groups, October 1978 and 1979

to TVG-deviation

1979 corrected acc.

1980

Numbers X 10 1978 from Falk et al.,
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4.1.

4.2.

presented in Table 4, where also the results from the 1978
survey are included. Table 5 shows the split into sub-
divisions and the effect of the corrections.

Table 5) Herring and sprat biomasses 1979, corrected and un-
corrected for TVG-deviation and not length
dependent C-value

Herring Sprat
t X
sub- uncorrec- corrected uncorrec- corrected
division ted TVG TVG ted TVG TVG
24 101.3 91.6 73.1 66.6
25 414.5 310.8 8.0 7.5
26 176.2 147.7 97.2 71.1
27 167.2 155.2 7.3 7.3
28 231.9 197.2 87.1 70.1
29 138.5 128.9 40.8 35.6
1 229.6 1 051.4 313.3 258.2

Discussion

Degree of coverage

The degree of coverage was comparable with the survey in
1978. There were some iImprovements in the coverage of the
western and central Baltic and some reduction iIn coverage

in the north east. The echo recordings of R/V Eisbar' indicate
that the biomass in those parts of the Bay of Gdafisk which

were not integrated in 1979 was lower than in the same
areas in 1978.

Reliability of species and age-group distribution

Some regions of the Baltic are known for their highly variab-
le and localited species compositions, examples being the
central and northern Arkana Basin, Gdansk Deep, off the coast
of USSR, north of Gotland. Our results have been calculated
by averaging the percentage species composition of all hauls
in a rectangle. Another way of handling the data would be to
calculate weighted means of the catches per unit effort be-
cause the catching power of R/V ”“Eisbar® seems to be about
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2.5 times that of R/V ”"Argos'™ (Tab. 2). Using this method
the estimate of sprat biomass would be about 50 x 103 tonnes
higher and the herring biomass about 20 x 103 tonnes lower
compared with the estimates given above.

Ageing was done by the same methods as in the previous year

and the results can be considered comparable. It must be

remembered that net selecitivity may cause underestimation

of O-group sprat and herring, and gear avoidance may cause

¥Udﬁrestimation of the proportion of fast-swimming large
ish.

The survey did not cover the surface layer from 0 to about
7 m, or coastal areas. 0- and l-group fish are therefore
likely to be underrepresented.

Comparison with the survey in 1978

Owing to uncertainties in the biomass estimates and inhaccu-
racies iIn the TVG-deviations it is only possible to compare
differences in the distribution pattern between the surveys.
In Figs. 4 and 5 the results are compared with the work done
in October 1978 (results taken from Hakansson et al. 1979).

In both years the highest densities of herring were found

E of Bornholm and E to SE of Oland. In the northern parts
there were some differences between the two surveys, e.g.

a concentration E of Gotland was not recorded in 1979.

When studying the geographical distribution of juvenile
herring the two surveys gave quite different results. How-
ever, sub-division 24 was important in both years, as well
as the rectangles NE of Gotland. Adult herring were spread
all over the open Baltic, and were less abundant in rectang-
les adjacent to the coasts.

In both years the highest densities of sprats were found
around Bornholm and in sub-division 26. Both surveys also
demonstrated that sprats were not abundant between Gotland and
Oland or to the S and SE of Oland. Sprat concentrations N of
Gotland i1n 1978 were not recorded in 1979. The distribution
of juvenile sprats was very similar in both years, with two
main areas of concentration, one around Bornholm and one in
sub-division 26. In both years juvenile sprats were found to
the E and N of Gotland. Older sprats ware concentrated in

two rectangles iIn sub-divisions 24 and 25 and a concentration
of the oldest fish was found mainly to the HE of Gotland.

The two surveys in 1978 and 1979 thus showed some differences
in the distribution of juvenile and adult sprats but also
some similarities, such as, for example, the importance of
the areas around Bornholm, the south eastern part of the
Baltic and the area to the N and HE of Gotland.
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Relrability of acoustic estimates

No improvements have been made to the equipment used since
the previous survey in October 1973. General problems and
limitations of this equipment have been discussed in
several papers (e.g. Hagstrom et al.* 1979, Hakansson

et al., 1979).

TVG-deviation

In Aglen et al. (1981) the effect of using a fixed TVG in
varying hydrographic conditions 1is described, and an at-
tempt to correct the iIntegrated values from the present
survey has been made. The corrections, however, have not
been taken into account when drawing the distribution maps
in Fig. | a, b, and there are therefore somewhat biased as
fish in deeper waters may be overestimated. In future,
with the appropriate equipment, different TVG-functions
should be used iIn different areas.

The conversion constant

As pointed out in several other publications, the conver-
sion constant <C 1s one of the most iImportant sources of
error iIn the biomass estimates.

The present investigation three different ways of calcula-
ting the biomasses have been used. The most accurate bio-
mass estimates should be achieved by using the target
strength data from Aglen et al. 1981 and by applying a
length dependent C-value calculated from the calibration
data obtained in November 1979. The integrated values should
also be corrected for TVG-deviation. The herring biomass
calculated in this way, however, 1s more than twice as
estimated in Anon. 1980 b for 1979,, and is also more than
twice as high as an estimate of acoustic biomass of herring
made i1n October 1980 fin preparation by the authors). This
latter biomass was calculated using the method described
above but using calibration data from August 1980. A
possible explanation of the extremely high acoustic bio-
masses i1s that the calibration in November 1979 was not
correct. The November 1979 calibration also showed a ra-
dical decrease in voltage response (VR) compared to the
previous one (cf. Tab, 1 b).

The other two biomass estimates were based on the C-value
from Hakansson et al. (1979), found by counting fish on
the echogram, a method that is not very accurate. No
calibration was made to correspond with this C-value de-
termination. It is therefore impossible to compare it
with any other estimate of fish target strength. It is,



however, possible that this C-value was valid during the
survey in October 1978.

If we use this C-value also for the present survey, the
estimated biomasses seem to be reasonable. We have,
however, no adequate data to support that they are correct,
especially as i1t was not possible to use this C-value as
base for calculating length dependent C-values.

The discussion above strongly stresses the need for fre-
quent calibrations. The equipment must be calibrated at
least at the start and at the end of the survey. There-
fore the present authors feel that the estimates of fish
quantities from the acoustic survey October 1979 have
restricted value for quantitative management purposes.



SUMMARY

From 24 September to 19 October 1979 the GDR R/V "Eisbar"
and the Swedish R/V "Argos"™ carried out a hydroacoustic
survey covering about 42 000 NM2 of the Baltic proper.
During the survey 95 hauls were made with pelagic trawls.
This was the second joint GDR-Swedish investigation and
the methods were the same as those used in October 1978.

The total biomass of herring iIn 1979 was estimated to be
in the order of | million tonnes and that of sprat of the
order of 0.25 million tonnes. High fish densities were
found E and SE of Svenska Bjoérn, E of Braviken, E of
Gotland, SE of Oland, SW and NE of Bornholm. Most herring
were found E of Bornholm, S and Eof Oland, E of Braviken
and in the northern Baltic. Juvenile herring occurred in
sub-division 24, and were also found in the eastern and
north eastern Baltic. Adult herring were mainly found in
the open sea.

Most sprats were found in sub-division 24 and 26 and E of
gogiang- The older age-groups were found mostly SE and E of
otland.

A comparison of the surveys iIn October 1978 and September/
October 1979 showed some features in common.

The acoustic methods are discussed in some detail. It is
shown that the sound absorption in the Baltic is impor-
tant when calculating biomasses.

If~a not length dependent C-value of 7.2 tonnes/NM/mm
(Hakansson et al.,1979) is also used for the present
survey, the estimated biomasses seem to be reasonable.
There are, however, no adequate data to support their cor-
rectness, especially as i1t was not possible to use this
C—Yalue as a basis for calculating length dependent C-
values.

The present iInvestigation strongly stresses the need for
frequent calibrations, at least at the start and end of
the survey. The authors conclude, that the estimates of
fish quantities from the acoustic survey in October 1979
have restricted value for gquantitative management purposes.
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R.V. ,Eisbar"
Sept./Oct. 1979

Track chart

e . liumaa
Classification of echo recordings
503 . L6 498
no traces
very scattered
2  scattered
S
111111111 3 medium aaremaa

dense

461 haul number

Gotland

475 476 V
‘Born-""
sjrolm

Fig. 2. Echorecordings in September/October 1979. The figure shows the track
of the R/V "Eisbar", the position and number of pelagic trawl hauls,
and the density of echo recordings.



Fig. 3a
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Fig. 3 c-h-
C>2r T°C and S °/oo

on sections 1 & 2.
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Fig.

6.

October 1979
Length distribution
Herring

Gotland

IBorn-"
\holm

Length distribution of herring in September/October 1979 in the
Baltic proper.
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Fig.

7.

October 1979
Length distribution
Sprat

Length distribution of sprat
Baltic proper.

Gotland

in September/October 1979

in the
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