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Abstract: Conversions, in both directions, between fish target strength (TS) and body length
(L) are extremely important for the accuracy of acoustic fisheries surveys. At present there is
no universal method available for correcting for the angle at which the beam meets the fish
during mobile horizontal surveys. It is strongly recommended that the common assumption of
random fish aspect distribution is checked by a series of fixed-location observations. For
random aspect situations, the deconvolution of the aspects of fish in the beam can be
achieved by converting all TS to side aspect where the relationship to length is well known.
For converting catch data to TS, the regression of TS of average horizontal backscattering
strength (TSAS) on length can be applied successfully. The average regressions for common
European species are being suggested for routine acoustic surveys, in combination with
direct pelagic fishing for the assessment of ecological status of lakes and reservoirs for the
EU Water framework directive 2000/60/EC. This approach reduces the resolution of local
fish size variations but simplifies the processing and provides much better estimates of fish
abundance.
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1. INTRODUCTION

Large inland waters of Europe usually have a significant epipelagic fish community,
represented mainly by the family Cyprinidae, inhabiting the upper 5 m of the water column
[1, 2]. Unbiased acoustic sampling of these fish is notoriously difficult due to high noise
background, sound field deformities, vertical microstratification of the living organisms and
the different scattering properties of underwater objects when scanned horizontally compared
to a vertical aspect [3]. Recent advances in reduction of the noise effect [4, 5], and modifying
the surveys according to the stratification conditions, can help with many fish-independent
complications, but the high variation of fish target strength from different angles is almost
always encountered (see [6] for the latest review). Strong acoustic directivity of the fish’s
body has important consequences for the sizing of fish (defining of fish length or weight from
acoustic target strength — TS) and for setting the threshold defining what we consider to be
the fish of interest.

2. MATERIAL AND METHODS

The acoustic records of known fish, scanned horizontally from all possible angles, were
determined on the fish rotating carousel on the axis of a Simrad ES 120 4 split beam
transducer (8.3 x 4 degrees, EY 500 split beam echosounder), and converted to the
backscattering cross section (o) using the data of [7]:

op = 107510 (1)

The average value for all 360° of the horizontal plane was calculated as indicated in Fig.1.
This operation was carried out for 56 fish of six common European freshwater species
(brown trout, Salmo trutta, common carp, Cyprinus carpio, roach Rutilus rutilus, bream
Abramis brama, bleak, Alburnus alburnus and perch, Perca fluviatilis) with a standard length
range of 7-71 cm. For the average oy, the *“TS of average sigma” (TSAS) was calculated as
follows:

TSAS =10 Log (average oy for all 360°) (2)

The fish stock of the Orlik Reservoir, Czech Republic, was surveyed in 2008 using a
Simrad EK60 split beam echosounder (120 kHz, horizontal survey: ES 120 4 split beam
transducer, pulse duration 0.128 ms, frequency bandwidth 10.92 KHz, in situ receiver
calibrated gain 25.78 dB, pulse interval rate according to the width of the reservoir 0.1-0.4
sec). Only night results are reported. On the same nights, multimesh pelagic gillnets [8] were
set in the reservoir. Their original 12 mesh sizes — 5, 6.25, 8, 10, 12.5, 15.5, 19.5, 24, 29, 35,
43, 55 mm knot-to-knot - were extended with 70, 90, 110 and 135 mm meshes to capture all
sizes of large fish. The gillnets were set for approximately 12 hours, according to the
European Standard [8]. The fish captured in the epipelagic gillnets (depth 0-4.5 m depending
on the actual depth of thewater) were measured to the nearest 5 mm and weighed. Young-of-
the-year (YOY) fish were removed from the data set (see discussion) and the rest created the
“Catch basket” m the Sonar 5 processing software [4]. Further processing followed the
scheme given in Fig.3.

3. RESULTS AND DISCUSSION
The nonlinear character of oy and large signal strength variations between the side and
head/tail aspects caused several-fold differences between TSAS and oy of the average TS
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