Hydro acoustic fish population survey
River Bure - 2021
This report provides a summary of results from our recent hydro acoustic fish population survey on the River Bure
between Wroxham and Six Mile House. The survey was carried out to assess the health of the river and enable
successful management of our principal fisheries.

Image 1: Fish echoes observed on the River Bure near Hoveton Broad.

Summary
•

The River Bure was surveyed over two nights on the 18th and 20th of October 2021.

•

Thirty six kilometres of channel was sampled with the river sampled in an upstream and downstream direction,
sampling the right hand bank and left hand bank.

•

The average fish density derived from the upstream and downstream passes equate to 28.5 fish per 1000m3 and
24.7 fish/1000m3 respectively.

•

The highest fish densities were observed between Horning, Hoveton and Decoy Broad.

Introduction
The River Bure flows for 94 km from its source to Great Yarmouth, where it discharges to the sea.
The hydro acoustic survey covers 36 km of the lower river between Wroxham and Six Mile house, downstream of
Acle. The river sits above its surrounding marshland and is deep with piled banks and constrained channel width.
Upstream of Acle the river widens and meanders through extensive stands of Norfolk reed (phragmites) and drained
marshland. Submerged macrophyte growth increases upstream of Horning and further still around and above
Wroxham.
Daily fluctuations in level and flow result from the tidal connection to the sea. Salinity concentration increases towards
the river mouth and periodic tidal surges advance saline concentration far up river with the extent of the incursion
dependant on the size of the tide driving it.
The river is a popular fishery with a wide range of species present and offers sport to match, pleasure, predator and
specimen anglers.
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Survey methodology
Lowland watercourses are traditionally sampled using seine nets, however these cover a comparatively small area,
perhaps just 100 meters of river, whist requiring considerable resource to conduct. An alternative technique is the
use of hydro-acoustic sampling which can cover long river lengths, e.g. 36km a night, with significantly reduced effort.
The method utilises sound waves (pings) that are fired across the river channel at 10 ‘pings’ per second and reflected
back when they contact an object within the beam. Depending on the strength of the returning echo the nature of
the reflective object can be determined. Solid items such as the far bank, bridge supports and river bed give extremely
strong returns; echoes from fish give a moderate return while surface scatter gives a much weaker echo.
The surveys are conducted at night when fish are more evenly distributed throughout the water which allows them
to be easily distinguished from the bed substrate, macrophyte growth and bank-side ‘clutter’. It is also important to
avoid periods of boat traffic as the residual propeller wash can greatly reduce the range of the survey apparatus by
filling the water column with air bubbles which reflect echoes and thereby obscure the acoustic image. The survey
vessel is piloted along the edge of the marginal shelf at approximately 6km/h, working along one side of the river and
firing the transducer across. Reflected echoes are recorded and analysed by an on-board computer.
After the survey is completed the raw echograms (Image 2) are post-processed and interpreted with output provided
as a fish density value (fish/1000m3) and can also be displayed as density groupings in a map format.
Image 2: A simplified image of the hydro acoustic survey technique and raw echogram output (below).
1. Open water and clearly visible fish echoes.
2. Limit of the ‘usable’ data surface scatter (light blue) and echoes from rooted plants (light green).
3. Heavy (red and brown) echoes from marginal slope and river bank.

Validation surveys
Whilst hydro acoustic sampling excels at collecting large scale density data, the survey technique cannot differentiate
between species and therefore it is still necessary to collect a physical sample of fish on which species composition,
age and growth analysis can be assessed.
These samples are collected by electric fishing within the Horning boat yard where many species are known to
aggregate, taking advantage of cover from predation, reduced flow and the slightly warmer water present. Whilst fish
may rarely venture out of such habitat throughout the winter, the warmer months will generally see large scale stock
dispersal at dusk as fish venture out into the main river to feed, before returning at dawn.
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Of course, not all fish use such off river refuges and larger fish that are less prone to predation and able to cope with
higher flows during winter flood events may stay in the river throughout the year. Consequently angling match-catch
results remain important to establish which other species are present in the river and also provide a guide to the
current size of the mature individuals in the population.
Electric fishing surveys conducted in 2019 found that roach and bream were the dominant species shoaled within the
boatyards with lesser representation from rudd, perch and pike also observed. Match angling results identified a
further five species present, namely chub, dace, eel, gudgeon & ruffe.

Hydro acoustic results
Most of the data collected in 2021 was well suited for post processing with good clear images; unfortunately a
combination of limited beam-range and GPS errors meant that some of the data must be excluded from further
analysis due to the low volume sampled (which may cause overestimates of stock density) and the inability to postprocess and plot the data. Image 3 (below) shows an example of a particularly ‘noisy’ echogram caused by extremely
heavy rain disturbing the surface of the water column. Whilst fish are clearly present, a fine scatter of acoustic returns
fill the water column and the data is unsuited for processing.

Image 3: A particularly ‘noisy’ Bure echogram. Fish echoes are circled.
The loss of a GPS signal was a particular problem between Wroxton and Hoveton Broad and meant that location
data was not collected for several kilometres. Rather than exclude these data, a density estimate has instead been
created from each 10 minute sampling period and plotted throughout the affected length.
When an average density is derived from all processed data then the population estimate from the upstream and
downstream passes were almost identical. Once low sample volume data was removed the population estimates
remained comparable with upstream and downstream densities equating to 28.5 Ind./1000m3 and 24.7 Ind./1000m3
respectively. This gave an overall average density of 26.6 Ind./1000m3, a value that is around a third higher than was
recorded in the preceding 2019 survey.
As expected, uneven fish distribution was evident along the survey route and in keeping with previous results the
highest fish densities tend to occur near to boatyards, Broad entrances and dykes; features most often found in the
upper section of the river. The majority of fish inhabit the upper portion of the river with increased density observed
around Wroxham, Hoveton; also Fleet Dyke and downstream of Stokesby in the lower extent of the survey area.
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Table 1 (below) shows a breakdown of density estimates broken down into four river reaches. Population density
derived from upstream and downstream run is quite comparable in the reaches between Wroxham and Boundary
Farm, however there is considerable disparity in the Boundary Farm to Acle Bridge reach with the downstream
density finding less than half that of the upstream run.
Despite these discrepancies the overall pattern of stock distribution is reasonably comparable with highest density
in the upper reaches, reduced stocks between Boundary Farm and Acle, before showing an increase in the
population downstream of Acle Bridge. These data are also expressed below as Figure 1.
Examination of the number of samples used to determine each density estimate (No. samples) shows that it is the
upper reaches that have been influenced most by missing data, either from limited range or disturbance of the
water column.

It is perhaps fair to suggest that the 2021 result is subject to some uncertainty as there are significant gaps in the
dataset, some of which coincide with areas of increased density on the opposite bank. The Bure will be re-surveyed
in 2022 and during future surveys the transducer (sounder) will be mounted on a rotator unit to allow rapid
adjustment of the apparatus and better cope with changes in river depth, width and any disturbance to the water
column. This should allow the survey team to fine tune the beam pattern to increase survey range and data quality.
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