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Introduction
In 2009 four hydroacoustic surveys were carried out in the River Bure, spread
throughout the year to assess seasonal differences in distribution. These data were
partially written up in a draft report at the time but the report is too incomplete to
release in that form. Instead, a summary of the data was prepared in 2021 and is
presented here.

Methods
Hydroacoustics
An echosounder transmits short pulses of sound (known as ‘pings’) through a
transducer beneath the boat. The sound waves from these pulses reflect off objects
with densities different to the surrounding water, such as fish swim-bladders. The
transducer picks up the returning echoes and amplifies and records them onto a laptop.
Specialist software translates the survey data into a series of pictures called echograms
that show the echo reflections from fish, as well as other material such as weed, silt
and debris. An analyst must measure the size of the water column by drawing a line
that cuts off weed and debris at the bottom of the river. This determines water volume
and enables density to be calculated. Within this volume, the analyst looks for the
strong echoes that denote fish, which are counted, and weak or untypical echoes,
which seem not to be fish and are not counted. The minimum size of fish that can be
reliably identified is approx. 5cm. Density of fish is reported for each surveyed section
as fish per 1000m3.
The surveys are conducted at night, since fish are more evenly distributed throughout
the water column during hours of darkness and can be more easily surveyed. The
absence of other boat traffic also helps greatly.
Hydroacoustic surveys start and end at Five-Mile House and Coltishall Common,
dependent upon the extent of macrophyte growth in the upper reaches. Dates were as
follows:
Winter
Spring
Autumn
Winter

5/2/2009
9/6/2009
14/9/2009
10/11/2009

Validation
Hydroacoustic data cannot identify the species of fish or their sizes. To get
information on these aspects, separate validation surveys are conducted. These use
electric fishing of boatyards in winter. Over-wintering in boatyards, backwaters and
dykes has been described for various coarse fish species including cyprinids, percids
and esocids. Pike are only ever caught in low numbers, but many are still caught by
anglers on the main river, suggesting they do not congregate in the same way.
The fish caught are identified and measured and sometimes scales removed for growth
analysis. This gives an idea of the composition and health of the fish community,
based on the assumption that the boatyard aggregations are typical of the river as a
whole.
Validation surveys were carried out in winter in local boatyards and dykes where fish
were found to be over-wintering.

Results
The density of fish in each survey is shown in Fig 1.
Figure 1 Comparison of overall mean fish density between seasons in 2009.
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The distribution of fish in each survey is shown in Figs 2-5 below.

Autumn

Figure 2. River Bure Winter fish density distribution (fish/1000m3), Coltishall Common to Five-Mile House, February 2009.
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Figure 3. River Bure Spring fish density distribution (fish/1000m-3), Coltishall Common to Five-Mile House, June 2009.

4

Figure 4. River Bure Summer fish density distribution (fish/1000m3), Coltishall Common to Five-Mile House, September 2009.
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Figure 5. River Bure Autumn fish density distribution (fish/1000m3), Coltishall Common to Five-Mile House, November 2009.
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Validation
The results of the validation survey carried out in Horning boatyard in early 2010 are
shown in Fig 6.
Figure 6. Species assemblage and proportional representation of individual
species within the sub-sample, Horning boatyard, River Bure 2010

Roach
Common bream
Perch
Rudd

Discussion
The results show two distinct patterns of distribution. In winter (Feb) and autumn
(Nov), the fish very much concentrate in the upper reaches around Wroxham and
above (incomplete data above Wroxham in autumn due to heavy weed growth). There
are also isolated hot spots in the upper half of the survey reach, often close the
entrances to broads and boat yards. Fish density is very similar in these seasons at
around 17 fish/1000m3. It is likely that fish numbers have been underestimated in the
upper reaches of the river as the annual surveys, usually carried out in autumn, always
have to be curtailed due to the heavy weed growth and smaller channel size. With the
fish concentrating in these upper reaches, it is likely a significant number are being
missed.
In spring (June) and summer (Sept), the fish are much more spread out and highest
densities are seen in the lower river. Higher densities start downstream of South
Walsham Dyke and peak around Acle and Stokesby. In spring, moderate numbers are
also found between Wroxham and South Walsham Dyke. Average densities are higher
– approx. 30 fish/1000m3 in spring and 28 fish/1000m3 in summer.
The cold weather distribution is likely to be partly explained by overwintering in
boatyards and dykes. The fish are known to congregate in the many boatyards around
Wroxham. They are known to venture out to the river to feed, especially at night when
the surveys are conducted. Fish may also be seeking refuge from tidally driven saline
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incursions in the lower river. During the spring and summer the fish make wider use
of the river, possibly seeking feeding or spawning opportunities.
Comparison with other year’s results show that this pattern is not so clearly observed
– fish can be concentrated in the upper river in warmer months or relatively spread out
well into autumn. Further analysis would be needed to understand these patterns.
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