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CHAPTER 1 INTRODUCTION 

1.1 Background 

Hydroacoustic surveying is a foremost means of estimating the abundance of pelagic fish, and 

is applied for a number of species worldwide. The main advantages of the method are the 

ability of sampling large volumes of water with relatively low effort and the high sample 

resolution in both the horizontal and the vertical planes. Acoustic surveying has the last decade 

been utilised in the direct assessment of the commercially important pelagic fish species of 

Namibia and Angola, specifically horse mackerel (Trachurus trachurus capensis, and T 

trecae), sardinella (Sardinella madarensis, and S. aurita), anchovy (Engraulis capensis) and 

sardine (Sardinops sagax). The method relies, however, on the fundamental assumptions that 

1) unbiased returns from all targets are recorded, 2) that the recorded acoustic intensity can be 

correctly allocated among the taxons present, and 3) that the acoustic intensities of each taxon 

can be correctly converted to actual animal densities. 

Assumption 1 may, however, be violated under the following conditions: 

a) If targets inhabit volumes not covered by the acoustic beam, i.e. if they occupy the 

acoustic blind zones, at the time of sampling. Specifically, if these are in the near­

bottom dead zone, in which targets are masked by the first bottom retums, and the 

upper blind zone, or between the surface and the upper integration limit of the 

transducer (transducer near field+ the narrowest part of the beam). This is a problem in 

species that are distributed close to the bottom (e.g. horse mackerel) or the surface 

(sardinella) during surveying. 

b) If the recorded back-scattering area sA (m2/nm2
) of scatters is affected by the presence 

of the vessel, i.e. avoidance behaviour. Vessel avoidance may cause fish to move out of 

the acoustic beam, in which case they are not recorded, or to change their angular 

orientation within the beam (i.e. to dive), and hence their scattering properties. Bias in 

acoustic abundance estimates due to vessel avoidance is reported for a range of pelagic 

fish species. 

c) Attenuation of the acoustic pulse due to absorption in scattering layers may cause a 

range- and density dependent non- linear reduction in recorded density for strong 

aggregations. 

Assumption 2 entails that the different taxons of the ensonified population can be recognised. 

Targets are usually identified by combining visual scrutiny of the scattering patterns with data 

from independent trawl samples from the ensonified population, but problems are frequently 










































































































