Hydroacoustic Survey Report
River Bure 2004
This report was prepared in draft form by an Environment
Agency employee at the time of the data collection. It has
been reviewed and prepared for publication by the current
Analysis and Reporting Team in 2021. The facts and
conclusions are valid as far as can be determined.

1.0

Introduction

The River Bure is located entirely within Norfolk and flows, from its source at Melton
Constable into Breydon Water and then out through the port of Great Yarmouth into the
North Sea. The tidal limit is Coltishall Lock, (>51km inland), just up-stream of the navigable
limit which is at Coltishall Common, though small craft can get as far as Horstead Mill when
the water level is sufficiently high. The majority of the river lies within the Broads Authority
Executive area and forms part of the network of rivers and broads that are the Broads
National Park. As such, it provides important recreational opportunities to visitors during the
summer and for anglers throughout the year. The River Bure has more broads associated with
it than any other Broadland river. In the past the River Bure was an important transportation
route for heavy goods to as far up-stream as Aylsham.
Fisheries surveys have been undertaken since the 1970’s, usually involving the deployment
of otter trawls in the lower sections of the river. This technique has now been superseded by
hydroacoustic surveys, 2004 being the inaugural year for the River Bure.
Hydroacoustic surveys start and end at Five-Mile House and Coltishall Common, dependant
upon the extent of macrophyte growth in the upper reaches. The River Bure has the longest
hydroacoustic survey in Eastern area (>77km both ways combined) and one of the longest in
the country.

2.0
2.1

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 these
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.

2.2

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
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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 February 2005 in local boatyards and dykes where fish
were found to be over-wintering.

3.0

Results

3.1

Hydroacoustics
The River Bure was surveyed between 31st August and 2nd September 2004. Fish density
was high (>100fish/1000m3) in a number of ‘hot spots’ along the river (Fig. 1). The highest
densities surveyed were 392 fish/1000m3 & 214 fish/1000m3, both found up-stream of
Woodbastwick (Fig. 2). Overall mean fish density was 41.7 fish/1000m-3 (+ S.E. 1.9).
Low densities were present along the river length, the most extensive commencing below
Acle Bridge to down-stream of Stokesby. The lowest (density) contiguous section was
down-stream of Belaugh, extending from Little Switzerland to Belaugh Old Hall Drainage
Mill where density was consistently 0-10 fish/1000m3 (Fig. 1). No data are presented for the
section opposite Upper Street.

3.2

Validation Survey
The data presented is from sub-sampled populations (see explanation in discussion section).
The two principal fish species, roach and common bream, dominated numerically, 67% and
24% respectively (Fig. 6). The piscivores, pike and perch, contributed 5.5%, the remainder
comprising of rudd and gudgeon. No hybrids were captured.
The strongest roach year classes were 2000 and 2002 (Fig. 7) with no fish from the 1998 year
class present. Despite a small data set for common bream, 4 age classes, there was a clear
indication of dominant year class strength within the sample, the 2004 year class being the
largest (Fig. 8).
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Figure 1. River Bure fish density distribution (fish/1000m3), Coltishall Common to Five-Mile House 2004.
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Figure 2. Density of fish/1000m3 vs river sample volume, Seven Mile House to
Coltishall Common 2004.
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Figure 3. Species assemblage and proportional representation of individual species
within the sub-sample, River Bure, winter 2005
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Figure 4. Roach year class strength, validation survey, River Bure, winter 2005
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Figure 5. Bream year class strength, validation survey, River Bure, winter 2005
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The mean length for 1 year old roach was 51.9mm (+S.E 1.86) (Fig. 9). There is a gap in the
age data of roach at age 7 years old. The range of sizes was most pronounced in the 5 and six
year old age category. The former, the second largest roach sample, exhibited the second
highest variability (123-178mm) the later (although showing the highest variability) had a
smaller sample size.
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Figure 6. Mean length at age (+ 1 S.E.) of roach, validation survey, River Bure, winter
2005
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The mean length for 1 year old common bream was 64.6mm (+S.E. 1.68), median 68mm
(Fig. 10). The highest size variability was in 2 year old fish, range 109-152mm, median
126mm. Absence of standard error on 4 year olds is indicative of a single sample.

Figure 7. Mean length at age (+ 1 S.E.) of bream, validation survey, River Bure, winter
2005
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4.0

Discussion

4.1

Hydroacoustics
The first hydroacoutic fish survey of the River Bure was conducted in late summer
(August/September) in order to adequately test the rivers suitability for hydroacoustic
surveys. Surveying in late summer or early autumn greatly reduces the incidence of weed
entrapment on the transducer, rotator and associated mountings. This in turn results in clearer
echograms and less ‘down time’ clearing weed from the equipment.
Due to favourable tidal direction the survey commenced up-stream from Five-Mile House to
Coltishall Common, though the last sections were not surveyed and the survey data were only
collected up to Belaugh due to increasing macrophyte cover preventing surveying. For
greater clarity of data interpretation, only the down-stream direction data are presented.
Fish density distribution did not exhibit clumping, or density spikes, except up-stream of
Wroxham Railway Bridge, unlike previous River Waveney data (River Waveney Survey
Report, 2003). This clumping can form ‘hot-spots’ of fish density distribution which are
thought to often be associated with sites adjacent to drainage pumps or mills, though not
exclusively so. The data would suggest that outfall from drainage pumps influences fish
aggregation, probably attributable to greater feeding opportunity. However, the precise
mechanisms for determining such distributional characteristics are not currently fully
understood, though they are likely to be a combination of factors, as opposed to any single
factor.
Fish densities were typically 10-25 fish/1000m-3 (Fig. 1). However, general absence of ‘hotspots’ throughout the most of the river length did not preclude two ‘hot-spots’ up-stream of
Wroxham Railway Bridge, opposite Hall Mill Pump and between Salhouse Broad and
Hoveton Great Broad.
Elevated densities distributed over longer river lengths, forming extensive fish distributions,
were found at three broad locations, between Upper Street and Hoveton Little Broad,
Clippesby to Upton, and Halvergate to down-stream of Six Mile House.
The highest densities were opposite Hall Mill Pump (down-stream of Belaugh) and adjacent
to the up-stream end of Hoveton Great Broad. (392 fish/1000m3 & 214 fish/1000m3
respectively) (Figs. 1 & 2). The elevated density found opposite Hall Mill Pump is thought to
be due to outfall from the pump providing better feeding opportunities than elsewhere in this
part of the river (Fig. 1).
Fish density appears to be low opposite Belaugh (Fig. 1) and is attributed to high macrophyte
cover and the associated problems with weed on the transducer reducing sampling
effectiveness. The extent of the macrophyte growth prevented the continuation of the survey
to the destination at Coltishall Common.
The overall mean density for the River Bure between Belaugh and Five-Mile House was 41.7
fish/1000m3 (+ S.E. 1.97). This estimate is to be considered representative of the river rather
than definitive, since no method is able to portray the fish population with 100% accuracy.
Due to limitations of the method, the survey indicates overall density of fish >75mm and also
excludes flat fish such as flounder (Platichthys flesus) which may migrate up-stream as far as
Stracey Arms. Fish within the littoral margin may also be excluded due to background noise
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preventing post processing analysis and/or reflecting echoes from entrained air, weed and
mudbanks.
Gaps in the data, i.e. opposite Upper Street (Fig. 1) are related to data input anomalies and are
not indicative of absence of fish.
It is acknowledged that some marine fish species may also be inadvertently sampled in the
lower sections of most of the large tidal rivers (Waveney, Yare and Bure) and also further upstream. Bass are known to migrate into rivers and have been found as far up-stream as
Hickling Broad (Per Obs.). Shrimp (Crangon cragon) are found in the lower sections of the
river and the elevated fish densities found in these lower sections may be attributable to large
cyprinids , such as bream (Abramis brama), migrating under passive transport downstream to
feed on the shrimp which are high in protein.
4.2

Validation
The data presented in Section 3.2 is from sub-sampled populations and therefore, indicative
of that sub sample and not necessarily reflective of the over wintering populations.
Nevertheless, trends and general patterns can de gleaned from the data. Certain aspects of the
data are valid whether from a sub-sample or not. Sub-sampling is used where the fish
populations are in a torpid or vulnerable condition to prevent excess mortality and a reduction
in stress, which can also indirectly lead to further mortality.
The large standard error on the 6 year old roach (Fig. 9) is indicative of small sample sizes as
is the absence of error on year 8 fish (i.e. 1 individual) and not necessarily reflective of either,
variable data (though such small samples do exhibit wider variability), in the case of the
former, or consistency, in the case of the later.

5.0






Conclusions
River Bure is suitable for hydroacoustic surveys.
Mean density 41.7 fish/1000m3
Surveying the more saline sections of the river i.e. d/s of Stracey Arms is worthwhile,
revealing good fish populations, tide dependent.
Fish density ‘hot-spots’ are less apparent in the River Bure than other Broadland rivers
surveyed so far.
There are extended sections of elevated density (Fig.1).
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