Fish population summary report
Fen Drains, 2019/2020
This report provides a brief summary of results from recent fish population surveys on the
Fen Drains within the Lincolnshire & Northern Cambridgeshire area. Starting north of the
River Nene, the surveys stretch to the foot of the Lincolnshire Wolds. Drains surveyed
include the North Level, South Holland, South Forty Foot and the Boston Drains. The surveys
were carried out to assess the health of the drains and enable successful management of our
principal fisheries.

Roach from the Little Holland.
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Summary
•

Twenty nine fisheries monitoring sites were surveyed during 2019 and early 2020 on the Lincolnshire & North
Cambridgeshire Fen drains. Surveys consisted of a mixture of seine netting and boat based sonar surveys. Netting
is used to produce fish density, biomass and species composition figures at sites with historical data sets on them.
This data can then be compared to assess changes in fish numbers and species over time. The boat sonar surveys
are used to look at fish distribution over larger distances, the method is particularly good at finding shoals of large
fish in wintertime when water temperatures drop and fish shoal up. This method has allowed for the most
accurate number estimate of species like bream since surveying began on the drains in the late 1970’s.

•

All the drains surveyed contain bream shoals that follow very distinct migratory patterns, the overwintering sites
they favour are the same every year. The fish in these shoals range from between 350-590mm and from between
around 5 - 15 years old.

•

In the netting sites roach are the most widespread species in the fen drains followed by perch and common bream,
being recorded at seventeen, sixteen and fourteen sites respectively.

•

In total 14 different species of fish and one hybrid were recorded, over 11,000 fish were caught, measured and
returned to the drains.

Site locations:
Netting sites

Netting survey method:

Sites varied between 100 - 200m in length, each site is netted using a total of seine four nets. These nets have a float
line to keep the top of them above water and a weighted line at the bottom to keep them flush with the bed. Each
net is overly deep for the section being netted, so if the drain is 2m deep then the net used would be between 3-4m
deep. This is because the nets pull at an angle when dragged down the bed, if a 2m deep net is used then it would pull
off the bottom allowing fish to escape.
Upstream at the top of the photo above in the distance two “pull down” nets can be seen stretched across the drain.
In the foreground at the downstream end of the section two “wraps” are set across the drain. The first inner wrap is
set in an L shape going across the drain and up the far bank to create a pen. The first of the pull down nets is pulled
down the drain into the wrap pen, the end of the wrap is then brought around the pull down to encircle it. The pull
down net is removed leaving the fish in the wrap. This wrap is then pulled in towards the bank with somebody working
the weighted line to keep it on the bed. The fish are then removed and placed into a floating holding cage within the
drain. The section is netted a second time using the second set of nets to see the depletion between catches. This
allows us to calculate a density figure for the site with a certain degree of accuracy.
All fish are then identified for species, measured to fork length and returned to the river. For specific investigations
scales can be taken from the fish and aged to look at growth rates and year class strength. It is not carried out as
routine anymore if the data is not needed there is no need to remove scales from the fish.

Survey results - Little Holland, South Holland Main Drain & North Level Netting sites.
Fish density for fish greater than 99mm in length (fish/100mˉ²) from the survey sites undertaken is shown below. Fish lengths (mm) for all sizes are given to indicate the
overall size range found at the site.
SPECIES

Carp
Common Bream
Eel
Gudgeon

DENSITY

Density
Size range (mm)
Density
Size range (mm)
Density
Size range (mm)
Density
Size range (mm)

Perch
Pike
Roach
Roach Bream Hyb
Rudd
Tench
Silver Bream
Minor Species
present

Size range (mm)
Density
Size range (mm)
Density
Size range (mm)
Density
Size range (mm)
Density
Size range (mm)
Density
Size range (mm)
Density
Size range (mm)

LITTLE HOLLAND
Ryefield Lane
US Saturday
Bridge
Bridge
0.19
462 - 467
0.17
68 - 104
0.08
48 - 108
0.26
428 - 545
0.33
178.8
62 - 121
56 - 223
0.72
3.82
71 - 82
72 - 164
0.008
90 - 226
3SS

-

SOUTH HOLLAND MAIN DRAIN

NORTH LEVEL

Shell Bridge

DS Coy Bridge

U/S Cliftons

Parsons Drove

DS Clough Bridge

0.33
605 - 678
1.91
50 - 64
0.08
315
0.25
98 - 100
0.08
173
1
52 - 205
0.08
96
-

561
0.052
0.10
71 - 142
0.15
52 - 198
-

0.04
572
1.17
51 - 579
0.04
198
22.99
48 - 258
0.29
193 - 242
0.53
99 - 160
-

0.18
71 - 154
0.18
142 - 232
0.27
212 - 438
2.18
42 - 184
0.09
91
0.09
82
0.09
91

0.23
82 - 88
0.47
58 - 142
3.88
130 - 608
0.01
32 - 214
0.01
115 - 138
0.05
168
-

SPL

3SS

3SS

3SS

-

Key: 3SS = Three Spined Stickleback, BH = Bullhead, STL = Stone Loach, SPL = Spined Loach, MN = Minnow, BLE = Bleak, RUF = Ruffe

Survey results - South Forty Foot, Bargate & Trader Netting sites.
Fish density for fish greater than 99mm in length (fish/100mˉ²) from the survey sites undertaken is shown below. Fish lengths (mm) for all sizes are given to indicate the
overall size range found at the site.
SPECIES

Chub
Bleak
Common Bream
Eel
Perch
Pike
Roach
Roach Bream hybrid
Rudd
Silver Bream
Tench
Minor species present

DENSITY

Density
Size range (mm)
Density
Size range (mm)
Density
Size range (mm)
Density
Size range (mm)
Density
Size range (mm)
Density
Size range (mm)
Density
Size range (mm)
Density
Size range (mm)
Density
Size range (mm)
Density
Size range (mm)
Density
Size range (mm)

SOUTH FORTY FOOT
Donington
Neslam Bridge
Bridge
0.6
0.06
70 - 92
71 - 103
0.06
615
4.13
3.62
49 - 184
54 - 204
0.13
48 - 51
SPL
3SS, SPL

BARGATE & TRADER
Horncastle Road

US Golf Club

0.08
119 - 163
2.52
86 - 519
1.04
76 - 333
0.16
136 - 276
10.44
54 - 196
0.04
108
0.04
115
-

0.04
74

3.38
81 - 462
2.59
31 - 358
0.44
186 - 342
34.41
67 - 250
0.09
107 - 194
0.04
102
0.19
98 - 468
RUF

Key: 3SS = Three Spined Stickleback, BH = Bullhead, STL = Stone Loach, SPL = Spined Loach, MN = Minnow, BLE = Bleak, RUF = Ruffe

Trader Bank
Sibsey
0.11
113 - 135
4.05
78 - 219
0.16
232 - 335
13.89
73 - 234
RUF

WEST FEN CW

EAST FEN CW

Westhouses

DS Staunch Farm

1.33
81 - 97
0.41
48 - 79
0.25
143 - 585
2.41
79 - 184
0.16
78 - 94
0.16
59 - 87
-

1.5
265 - 560
0.33
70 - 121
1.25
277 - 526
STL

Survey results - Hobhole Drain Netting sites.
Fish density for fish greater than 99mm in length (fish/100mˉ²) from the survey sites undertaken is shown below. Fish lengths (mm) for all sizes are given to indicate the
overall size range found at the site.
SPECIES

Bleak

DENSITY

Density
Size range(mm)

C Bream

Density

Tench
Minor Species Present

Simmons House Farm

US Lade Bank PS

-

-

1.2

92 - 151

-

-

82 - 132

0.62

-

0.28

3.53

-

70 - 121

85 - 480

0.81

2.91

0.78

1.6

64 - 151

62 - 211

63 - 215

68 - 322

0.61

0.52

0.50

0.33

289 - 457

238 - 437

212 - 284

270 - 495

3.26

21.77

4.57

18.93

70 - 174

53 - 264

53 - 171

60 - 210

104 - 250

Density

-

-

-

0.07

0.13

Size range (mm)

-

-

-

179

128 - 164

Density

-

-

-

0.07

0.06

Size range (mm)

-

-

-

172

346

-

-

-

RUF

RUF

Density
Density
Density
Size range (mm)

Roach Bream Hybrid

-

Corporation Farm

71 - 247

Size range (mm)
Roach

Bellwater Farm
(Bellwater)
9.68

1.02

Size range (mm)
Pike

Orchard House (Fodder
Dyke)
-

130 - 228

Size range (mm)
Perch

HOBHOLE

89 - 102
227 - 579

Key: 3SS = Three Spined Stickleback, BH = Bullhead, STL = Stone Loach, SPL = Spined Loach, MN = Minnow, BLE = Bleak, RUF = Ruffe

North Level:
Two survey sites were undertaken on the North Level, the first upstream at Parsons Drove Bridge and the second
downstream of Clough Cross Bridge. The results from the surveys are detailed below:

Fish Density (fish>99mm)
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Roach made up the majority of the catch at both sites, usually Clough Bridge holds more fish especially the larger
skimmers. The smaller catch there is likely to be due to the fish kill that occurred in late 2017 when fish were lost
immediately downstream of the bridge. Numbers were lower than usual at both sites for the upper part of the drain.
The area has suffered from poor water quality during the past two summers with a lot of effort undertaken to prevent
this. Few pike were caught at the top end of the drain were the netting surveys take place but the sonar work later in
the report illustrates the pike population present.

Little Holland:
Two survey sites were undertaken on the Little Holland, the first upstream of Saturday Bridge and the second at
Ryefield Lane. The results from the surveys are detailed below:

Fish Density (fish >99mm)
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The catch on the Little Holland was dominated by roach at Saturday Bridge where almost 4000 roach were caught in
the netting. This makes the graph scale not represent the other species caught in the drain well above. Much fewer
fish were caught at Ryefield Lane but some common carp in very good condition were caught. The drain holds a good
head of carp, previous nettings have bagged up on fish around the 2-3lb mark. The drain is small and shallow so the
fish will always be restricted in the sizes they can reach but it is very productive and holds a good number of smaller
silver fish in it.

Main Holland:
Three survey sites were undertaken on the Main Holland, the first upstream of Shell Bridge, the second at Coy Bridge
and the last at Cliftons. The results from the surveys are detailed below:
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The catch at Cliftons Bridge dominate the catch on the Main Drain, over 800 roach were caught here and several large
bream. The Holland fished well in 2019, back in the period before 2011 it was one of the best performing fisheries in
the area before high salinity and algal problems hit the fish population. The silver fish appear to be coming back and
the last two warm summers will have seen high levels of recruitment. The pike population is still recovering also but
with the advent of more silvers they will come back.

South Forty Foot:
Two survey sites were undertaken on the South Forty Foot, the first upstream of Neslam Bridge and the second at
Donington Bridge. The results from the surveys are detailed below:

Fish Density (fish>99mm)
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The nettings at the top end of the South Forty Foot produced relatively low catches. Roach were the most numerous
followed by low numbers of perch and pike. The top end of the drain is undergoing a transitional period in terms of
its fish population. Heavy siltation and large scale weed growth downstream of Black Hole Pumping Station that can
cause poor water quality has restricted fish numbers there in the past decade. The dredging that has taken place in
the past couple of years will have caused disturbance but in the long term will benefit the fish. When the ecology
returns to normal the greater depth is much more likely to produce a successful fish community. The photo below
shows an angler catch from above Black Hole PS where there is more depth. The lower section of the drain was
surveyed using sonar technology, the results follow later in the report.

Bargate & Trader:
Three survey sites were undertaken on the Bargate & Trader on Horncastle Road, the Golf Club and Trader Bridge.
One site each took place on the West Fen and East Fen Catchwater drains at Westhouses and Staunch Farm. The
results from the surveys are detailed below.
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Roach dominate the catches on the Bargate & Trader with good catches at the golf course and Trader Bank. Low
densities in the other species don’t appear on the graph due to the scale but are present. Almost 3000 fish were
caught on the system in the netting surveys, over 300 perch and 30 pike were caught. The largest perch caught was
almost 36cm in length which is a fish approaching two pounds. There are better perch present and these are targeted
by anglers and caught to over 4lbs on the Trader. Pike went to almost 60cm which is only a jack sized fish, there are
larger fish present but angler catches are a good representation of what will be present and very few much larger fish
are seen.

Hobhole:
Five survey sites were undertaken on Hobhole system but only four are shown below as the site at Corporation Farm
was undertaken as a single catch site due to weed issues. The results from US Lade Bank PS, Simmons House Farm,
Bellwater Farm and Orchard House are shown below.
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Roach made up the largest catch off the Hobhole system with almost 1000 caught at Bellwater Farm and similar
upstream of Lade Bank Pump Station. Bream to 50cm were caught above Lade Bank in the netting, overall the Hobhole
remains a good fishery and holds a good depth throughout it in summer; even the smaller tributaries such as the
Fodder Dyke make attractive habitat for fish. In winter it is subject to very low winter retention levels that force the
fish to shoal around any available shelter habitat. This like the other drains is one of the largest restrictions on the fish
populations that reside within them.

.

Historical data:
Results from some example sites where we hold long term seine netting data is shown below. Results are given in fish
density/100mˉ² for fish greater than 99mm in length, fish smaller than this are unrepresented in the data due to their
size making results from them inaccurate. The catch results can fluctuate according to fish distribution so the health
of a fish population isn’t always indicative of the graphs. It’s more likely when the fish population is stronger we see
better netting results but we don’t base the reports outcomes on these alone, it’s important to understand how a fish
population can move around. These are snapshots of the population on that day, the nettings are scheduled to take
place at roughly the same day as they were carried out previously so the water temperatures and conditions are the
same. This can change according to the weather, the sonar work carried out later in the report helps to put these
results into context.

North Level, Parsons Drove:
Parsons Drove Fish Density (fish>99mm)
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Parsons Drove site is a relatively small netting site on the New Wryde arm of the North Level. 2007 was the highest
catch seen with over 1500 fish caught. That is a good number for a small drain. Catches in the years since haven’t
reached those numbers and in 2017, 2018 & 2019 the area from Parsons Drove down to Clough Bridge has suffered
from poor water quality in the summer. Heavy weed growth has covered the drain leading to low dissolved oxygen
levels and fish kills. Aeration has been carried out throughout this period and towards the end of the summer in 2019
permanent aerators were installed at Clough to ensure that there were no further fish deaths. Both the New Wryde
and New South Eau that join to form the North Level are likely to be important juvenile habitats with fry utilising them
until they are large enough to live and feed in the main drain. The drain remains a good fishery, the lower section was
surveyed using sonar and the results are detailed in the report later on.

South Holland, Cliftons Bridge:
Cliftons Bridge Fish Density (fish>99mm)
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Cliftons Bridge site is a good example of how the Holland has changed in the past 15 years. Before 2011 angler catches
of silver fish were good, large pike were caught regularly and the netting results showed a similar thing. Then the drain
suffered from a high salinity event and associated algal problem which is likely to have had a detrimental effect on
the fish, certainly on the pike population. It has taken time but the catch in 2019 was good and the drain has fished
well in the past year. Hopefully the drain will continue to fish well and return to the same levels seen previous.

South Forty Foot, Donington Bridge:
Donington Bridge Fish Density (fish>99mm)
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Donington Bridge is dominated by a large catch in 2007 of almost 10,000 fish. The other results remain fairly constant.
In recent years the top of the drain has suffered from heavy siltation, extreme weed growth and poor water quality.
There has been some maintenance work to improve the depth so this should bring about a benefit in the long term
for fish. The bottom of the drain was subject to a large salinity incursion in 2013 which again would have hampered
the fish population. Good catches of silvers have been had at Chain Bridge and the adult bream shoal is still in there.

Bargate/Trader, Horncastle Road:
Horncastle Road Fish Density (fish>99mm)
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The largest catch on Horncastle Road on the Bargate was in 2005 when over 3000 fish were caught. Results around it
have remained fairly consistent with low numbers present in 2010. Weed has been a problem on it in recent years.
The East Fen and West Fen Catchwater drains that join to form the Trader are in poor condition. They are heavily
silted up and cover completely with weed in the summer that helps to cause poor water quality in them. These
shallower upper areas are important for fry and juveniles but at present offer little in summer for fish.

Hobhole, US Lade Bank PS:
US Lade Bank Pump Fish Density (fish>99mm)
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The results from the netting on the Hobhole above Lade Bank have remained consistent. Over 1500 fish were caught
in 2019, similar numbers in 2012 and 1987 have produced the densities seen with the other years slightly less fish.
The Hobhole above Lade Bank has a series of interconnecting drains that offer a lot of habitat. The Bellwater and
Fodder Dyke stretch a long way east, it is a productive system that is in good condition.

Side scan/multibeam survey results:
The fen drains are ideal for using sonar when looking for fish. During winter when the bream and roach shoal up into
large groups the equipment can help to find them quickly, identify the species and measure a subsample without
having to touch them. It has proved a vital tool in monitoring lowland fish populations. The Environment Agency use
two types of sonar that produce a visual image underwater for this work, side scan and multibeam sonar. The survey
boat uses an electric outboard to keep noise and disturbance down, the sonars work best at slow speed. When fish
are located the boat is brought to a near standstill and allowed to drift in silence. It is a non-intrusive form of
monitoring with most fish not aware they are being monitored.
Side scan sonar uses a razor thin sound wave spread out across the river that produces a bank to bank bird’s eye view
of the river bed, this allows large fish to be imaged, counted and the location they are present to be logged. It also
allows for large shoals of silver fish like roach to be located when they aggregate for winter in huge numbers. While it
may not produce density estimates it can give a very good indication as to why a fish population is behaving as it is
and how they will use the limited habitat available to them.
Multibeam sonar uses over 100 beams working next to one another at very high frequencies. This gives back a highly
detailed live video image under the water. This sonar can be moved left and right, up and down and rolled so it
produces a three dimensional image of the fish. It is a vital tool for identifying and measuring fish and understanding
their behaviour. This can see through darkness and high levels of turbidity in the water. The sonars are fitted to a boat
that can be launched anywhere without the need for a slip way. When recovered it is then winched via Landrover
back up the bank meaning that we can survey locations that are remote which would usually be difficult and time
consuming to reach.

The side scan sonar image produced while surveying.

Multibeam sonar on a pan, tilt and roll unit.
When possible surveys using the boat have been carried out during 2017, 2018 and 2019 to try and build a library of
images and locations looking at how the fish are distributed, the locations where they spawn, forage and overwinter.
By piecing each bit of information together an overall picture species such as bream in the fen drains can be achieved
and the key habitat locations that they utilise better understood. The results are detailed below, (if reading this on a
computer or phone then zoom in to the side scan images to see the images in closer detail).

North Level Main Drain: January 2017
The first sonar survey on the North Level was undertaken using multibeam sonar only. The equipment was deployed
at the top end of the drain from the front of a punt in January 2017 to see if fish were utilising the bridge structure
during winter time.
Approaching the bridge from downstream
there were a group of pike, very dormant and
expending very little energy in the cold water
temperatures. These are shown in the image
bottom left. No larger roach or bream were
seen in the survey. In each of the bridge
openings were tens of thousands of fry, these
can be seen as white specs in the image
below, bottom right. Most likely to be roach
but also bream fry they were packed tightly
under the bridge. The bridge is likely to act as
a highly important overwintering location for
0+ fry (fish that are in their first year). The
larger roach overwinter at the other end of
the drain.

North Level Main Drain: November 2017

The side scan on the North Level identified a large shoal over 100m of water. Made up from adult fish likely to be
mostly bream. The image on the left hand side of the page is a mosaicked shot of shoal, the fish are identified by
either their targets that show as bright white shapes or the shadows which they cast on the bed. On the right hand
side is the image with the fish counted and marked by red dots, approximately 1500 fish were in the shoal, all adults
likely to average around 4-5lbs. They were shoaled within a 100m stretch of the drain with no other large fish located
in the survey, classic overwintering behaviour, as water temperatures drop into winter they will group closer together
and their movements and feeding behaviour will drop. This number estimate was a minimum estimate as fish directly
underneath the boat are missed on the side scan. A better estimate of the bream shoal number in the North Level is
shown later on when surveyed in December 2019.

Upstream from the bream shoal the equipment picked up a large shoal of silver fish packed in tightly. These can be
seen above by the speckled cloud effect, likely to number tens of thousands of fish and probably into the hundreds of
thousands it will be the largest shoal in the drain when the temperatures are cold. Made up from roach and skimmers
from bank to bank, the fish are seeking shelter during winter when they don’t feed as much and the shelter habitat
they get from the weed dies back. The shoal lasted for around 100m and starts and finishes abruptly, in winter league
matches you can be a peg either side and miss out. This location has become a favoured location for roach during
winter.

North Level Main Drain: May 2019
In May 2017 the drain was surveyed using the side scan to assess where the bream spawn. They have very distinct
preferences about where they spawn and overwinter, these locations are the same year after year so if they can be
mapped and understood the data can be fed back into the management of the drains to try and improve recruitment,
survival and strength of the bream population. The winter holding location that was identified in November 2017 was
devoid of any fish in May 2019, they had moved a long way upstream. The drain was scanned over two days, the first
day no fish were seen and the water clarity was good. The second day no fish were seen for a long distance until the
water changed colour, the shoal was present and a dead bream was spotted nearby. This happens every year when
old weaker fish put all their efforts into spawning, the stress it puts the fish under will cause mortality. Bream can
often expend large amounts of energy during spawning times, males put in more effort into attracting and a mate and
initiating spawning than females. However female fish will expend more energy into gonadal development for egg
production, they will also dictate the time at which spawning happens because this is dependent on their receptivity
to a males advances. Male fish will become covered in spawning tubercles which are most visible on their heads, these
are to help initiate and stimulate female bream during courtship.
Bream will look for water temperatures consistently above 15 degrees to spawn in. This depends on the weather but
water temperatures will usually approach this through April into May which is when the majority of the spawning will
take place. They will utilise submerged marginal plant stems and weed structure where the female will lay thousands
of sticky eggs at the same time as being fertilised by the male. Males will usually arrive earlier at the spawning ground
then females and stake out their territory beforehand. They will defend their individual territory by swimming in a
short repetitive patrol motion warding off other males until a female is receptive. Depending on water temperature
the eggs will hatch in a few weeks and the young will start to feed. Spawning grounds are often associated with good
juvenile habitat so the larvae hatch out into a suitable nursery area. The larvae will feed on their yolk-sac before they
start to feed on rotifers which are tiny aquatic animals. As they grow larger their diet will change and they will feed
on the invertebrates present in the drains. Not every year is a success for spawning cyprinids, temperature and water
quality plays a large part in fry survival. Some years may produce a strong year class of fish while others may not,
female bream can reabsorb the eggs they produce if conditions for spawning are not suitable and they decide against
it.

v

The side scan above showed the bream shoal on the North Level was split into small groups of fish spread out over a
150m stretch of water, in and out of weed beds, very dormant and not reacting to the boat as it came near. This

looked like post spawning behaviour when the fish were resting. Spawning grounds will be in places that are very
specific to the fish populations present, it is not a random occurrence where the fish spawn but a series of conditions
need to be met such as habitat, temperature, flow, depth, disturbance and historically where adults from previous
spawning years have chosen. These are likely to be where the depth decreases, allowing for the submerged plants
needed to spawn on to grow. When the eggs hatch these areas are likely to be warmer than deeper locations on the
drain which gives the fry the best start.

Dead bream on the North Level in mid May 2019. Mortality almost certainly caused through spawning activity, a
common sight in lowland waterbodies usually around May. This is an indicator of nearby spawning grounds which
identifies the type of channel depths and in depth vegetation the fish use. Many reports of dead spawned out fish like
this come in to the EA hotline each spring are from exactly the same locations as previous reports. The fish that die
are often the oldest in the population, its common place in the fish world that the older generation die off during
spawning.

North Level Main Drain: December 2019
In winter 2019 the bream shoal
on the North Level were
imaged again. The method
requires
the
water
temperatures to drop, this
stimulates the fish to shoal up.
Located in exactly the same
spot on the drain as in 2017
the fish were mostly aligned
along the left hand bank over
around 150m of water. The
side scan allowed for a good
approximation to be made for
numbers as less fish were
missed under the boat. A
minimum count of 2250 bream
was made indicated by the red
dots on the left hand image.
The boat was then allowed to
drift amongst the shoal, this
allowed multibeam footage to
be recorded within 4m of the
fish so they can be measured
to fork length on the software.
The final piece of monitoring
on the shoal rotates the sonar
through 90 degrees which
allows for the fish to be seen in
three
dimensions.
This
confirms species as below.

Just upstream from the
bream shoal was a number
of tench. This was the first
time they had been seen in
good numbers together
using sonar. Approximately
60 tench were present in the
shoal, they were spread out
through quite a long stretch
of water. The side scan
image just shows the square
caudal fin in the shadows
cast on the bed but the
multibeam sonar image
below confirmed they were
tench. The average size of
this fish was probably three
to four pounds but there
were larger specimens in
with them. This is a
minimum estimate of tench
numbers and represents a
small proportion of the
drain. More were seen
mixed in with the silver fish
shoal on the following page.
Good catches of tench have
been produced in the Tydd
Gote AC winter league
matches from along the
same stretch.

The shoal of silver fish seen on the North Level in winter 2017 were in the
same location during winter 2019. The image on the left is a bird’s eye view
of the drain about 150m long. The silver fish shoal starts and finishes inbetween the two red lines. Shoaling in any species is a reaction to avoid
predation, fish populations have always shoaled in winter time, the higher
the level of predation the more tightly shoaled the fish will become. The
multibeam sonar was run through the shoal and identified roach, skimmers,
tench and pike. The size of the pike ranged from jacks through to several
large fish well over 1m in length which is a fish into the mid-twenties. Fish
density and their numbers when they are that tightly packed in is difficult
to estimate, the shoal is likely to be in the hundreds of thousands of fish.
Some images of the fish from the multibeam are shown below, the faint
outline of a big pike and silver fish.

These fish will disperse during spring and summer to spawn and forage
throughout the drain, then when temperatures drop and the weed growth
dies back they will shoal again to increase chances of winter survival.

South Holland Main Drain: November 2017
The side scan on the South Holland in
November 2017 produced imaged a large
shoal of bream of around 1200 fish spread
out over 250m. Likely to contain small
numbers of tench and carp, the image on the
left shows the scan before and after fish have
been individually marked with a red dot.
There appears to be a bank of sediment on
the left hand side of the drain as viewed from
above with fish in and around the ridge if it.
On the South Holland the multibeam sonar
was deployed alongside the side scan for the
first time. This allowed detailed shots of the
bream and a small sub sample of the shoal to
be measured, this is shown below with fish
lengths for the shoal in the graph.

South Holland Main Drain: October 2018 - Salinity survey
Dry summer weather often produces water quality problems in lowland
waterbodies. The South Holland can suffer from saline ingress through the bed
when we experience prolonged periods of dry weather. This is due to the location
of the drain, it sits close to a series of salt pans which are well documented in the
Doomsday book. The drain becomes salty which affects water quality and fish
distribution.
The Environment Agency carries out monthly water quality sampling on all the
waterbodies in our area, salinity is just one of the parameters measured and logged
on the database. In October 2018 reports of high salinity were recorded and
confirmed by angler calls to the EA incident number. The salinity was mapped at
each bridge alongside the side scan sonar to ensure that levels wouldn’t be causing
harm to the fish. The levels at Foremans Bridge were at 11.6 ppt (parts per
thousand), sea water is between 33-38 ppt so the drain was becoming brackish. The
silver fish and bream had shoaled further upstream away from the brackish water,
they could have moved further up the drain if needed to where the water was fresh
so were at no immediate risk. Higher levels of salinity can bring algal problems with
it. There is an algae that can grow in saline conditions called prymnesium which
produces a toxin that will kill fish. This occurred in a stillwater nearby in October
2019 which had a devastating impact on the fish population.

The taller image on the left shows the bream
shoaled up tightly to the bank, the smaller image
shows a very large shoal of silver fish aggregated
tightly around a road bridge (zoom in to see the
speckled cloud effect on the side scan image). The
silver fish were present here for several weeks and
provided large bags for anglers fishing at that
location. The salinity in the drain drops when
autumn rains flush it out, it will continued to be
monitored by the EA each summer into the autumn.
Understanding fish behaviour in response to the
salinity on the drain is vital for keeping the fish
population safe in the future. All the equipment,
staff time and resource for this is provided by rod
licence money. In 2011 a pike kill on the Main Drain
occurred when high salinity caused algal
development, the pike are likely to have sat in the
same spot as they can tolerate higher salinity levels,
leaving them prone to water quality issues caused
by algae like prymnesium. The new technology will
help to identify, manage and prevent this.

South Holland Main Drain: June 2019
The drain was surveyed in 2019 to assess spawning locations, planned for May but due to a long running incident the
survey was delayed into June when the fish would have already have spawned. It is still important to understand how
the fish distribute themselves throughout the drain, the fish were in post spawning foraging mode where they were
spread far and wide with small groups all the way down the drain to the sluice at the junction with the Nene. The first
side scan below from the lower end of the drain shows a ridge on the right of the image were the dredging bucket has
removed sediment. Two groups of fish are visible in close proximity to the ridge, five or six fish in each group likely to
be bream, tench or carp. The second image is from further upstream where it is narrower, a similar pattern was seen,
small numbers of fish spread out.

The multibeam sonar can see in enough detail to produce clear images of the bed, here it can be used to understand
feeding behaviour. On the South Holland large quantities of small dark holes can be seen in the bed on the left hand
image above. These are feeding pits caused when fish forage in the bed, they will stick their noses in the sediment,
disturb the bed then will suck in any invertebrates they find. Large quantities of these pits can be seen on the fen
drains where bream feed heavily. By drawing a box around the pits on the sonar software and marking and counting
them we can obtain a density of feeding pits, the image on the right shows 70 pits per square meter. This indicates
just how much bream can feed in one small location. This data helps to highlight where fish are feeding most and for
what reason. A large number of pits are often seen at the foot of the bank just beyond the submerged stems of the
vegetation, this is where invertebrate densities can often be high due to the presence of the vegetation.
The EA in Lincs & Northants undertook
some research with Loughborough
University looking into bream feeding
behaviour. The photos to the left show a
tray of sediment before and after bream
have fed on it. Photos courtesy of
Loughborough University and James
Smith. The image demonstrates that
when bream suck food from the bed they
can effectively engineer a river or drain by
creating feeding pits. Over the course of a
year with thousands of fish feeding they
are likely to play a significant part in the
sediment dynamics of a drain.

South Holland Main Drain: December 2019
The drain was surveyed in winter at the end of 2019 to assess the overwintering location seen in 2017. Again the shoal
of fish were in exactly the same location on the South Holland. The image below shows them spread out over around
100m of water. The survey was carried out mid-week, once the fish were confirmed as being in the same location a
demonstration day for Holbeach & District AC was set up for the following Saturday where the committee and club
members could take a trip through the shoal on the boat viewing live images of the fish with an explanation of how
the sonars work. Some snapshots of the day and the fish are shown on the right hand side. This method proved
successful meaning the club could see over 1000 fish without having to disturb them, it will be carried out on other
locations for other clubs were safe and suitable to do so. Bream, tench and a large number of carp were seen on the
sonars.

South Forty Foot Drain: February 2018

The fish on the South Forty Foot were tightly packed together in February 2018 which would have been a consequence
of the survey taking place in February when the water temperatures would have been lower for longer. They were
split into two groups, the first group seen were about 100m, downstream of the second much larger group. The two
consisting of well over 1000 fish have about 30km of the drain they can access. The side scan misses fish directly under
the boat so this is an underestimate of fish present. Finding a winter shoal when it is that tightly packed would have
taken weeks using any other method.

South Forty Foot Drain: June 2019

Fish on the South Forty Foot were distributed over a large area during June towards the Boston end of the drain. There
was a larger shoal of fish of around 100 fish that were grouped up that are shown above but the rest of the fish were
in ones or twos or in small groups such as below.

When using the side scan it gives a wide ranging image across the drain so it is capable of picking up objects and
structures apart from fish. The small dark holes in the bed seen above are bream feeding pits on the Forty Foot close
to the foot of the bank. It is a very good technique for picking up fyke nets that have been placed in the drains. Just
upstream from Boston a fyke net was imaged, it was removed with a grapnel and was found to be fishing illegally
without an otter guard or valid licence. It also looked like it had been in position for a couple over a year and had
effectively been lost so that it was ghost fishing, trapping fish for no reason and killing them. It is shown on the image
below.

The fish were removed and released into the drain and the net removed and destroyed.

South Forty Foot Drain: December 2019
The drain was surveyed in December 2019 when the
water temperatures were 4˚c to assess if the shoal was in
the same overwintering location. They were in exactly the
same area of the drain. Fish were distributed over 150m
of the drain as shown in the image to the left. This is
noticeably more spread out than when surveyed in
February 2018, this will be down to them being exposed
to winter temperatures longer in February, they will shoal
more tightly as the winter goes on. Because they were
spread out and concentrated to one side of the drain a
good number estimate was possible by marking
individual fish or the shadows they cast on the bed. This
was estimated at 1862 fish but is likely to be an
underestimate because of fish being lost in the side scan
sonar image when they are too close to the boat. The
boat was turned around and the shoal imaged with the
multibeam sonar. This allowed for a subsample of the
shoal to be measured and also viewed in 3D to confirm
species. The images are shown below.

Bargate Drain: February 2018

Fish in the Bargate were located in the lower half of the system, spread out throughout about 100m of water during
winter, sticking to the right hand side of the river when looking from above. Around 750 adult fish were present, the
location is a well-known holding spot for bream in winter. No other bream were seen from this location all the way
up to Northlands so it is likely during winter this is the only spot on the drain where the fish will stay during daylight.

Bargate Drain: July 2019

Bream on the Bargate were located along the top section of Horncastle Road in small groups during July. There were
good catches of bream in the match the week before along Windsor Bank but when surveyed there were no bream
seen there so it is likely they moved upstream relatively quickly.

Bargate Drain: December 2019
Scanned again in winter 2019 the bream shoal were located in the same location as previously seen. There was a
smaller shoal of bream of around 50-75 fish around half a mile upstream but the majority of adult fish were together.
This time the shoal was scanned using both side scan and the multibeam sonar that allowed for measurements to fork
length to be taken.

Hobhole Drain: July 2019

The Hobhole was scanned for the first time in July 2019 to look at how the bream spread out after spawning. Good
numbers of bream were seen throughout the survey in either small groups or single solitary fish.

Hobhole Drain: Jan 2020
The drain was surveyed again in January 2020, similar to the other drains a preferred overwintering location was
found in the drain, around 700 fish were in the shoal. The water temperature was above 6 degrees when surveyed
which is only slightly warmer than the surveys on the other drains but makes a difference to the bream shoal, the fish
were noticeably more active, they were spread out over about 200m of water and it was difficult to get close to them
with the multibeam for measurement. The image below shows a section of the fish present, measuring the fish lengths
in a sub sample from the shoal was difficult to achieve with the multibeam as the fish had clocked the survey boat
and were moving away from it.

The water level in the Hobhole was down at winter retention level, there was on average 1.5m of water in it so the
multibeam sonar picked up more of the bed when surveying than it does in deeper water. The image above on the
left is a bird’s eye view of the bed of the Hobhole. The ripples in it are the classic mud/sand formation that happens
in waterbodies, these are especially prevalent on tidal mud flats at low tide (image below). These ripples were present
throughout the Hob. In the relatively small section the bream shoal were located the bed was peppered with feeding
pits as seen in the right hand image above. There were thousands of them indicating the shoal had been feeding in a
small section of the drain during winter. This suggests that they don’t move far from these overwintering locations
during winter as there were few feeding pits elsewhere. The enzymes that break down the food in fish stomachs slow
down at colder temperatures so fish do not need to eat as much. This will play a part in allowing the shoaling behaviour
of bream, if they needed to eat at the same rate as they do during summertime there wouldn’t be enough food to
sustain a shoal like this in the same place during winter. They would need to move in search of it which requires energy
use when river flows are likely to be higher. Their bodies slowing down in terms of food consumption helps to facilitate
the ability to form large groups during winter that can stay in a much smaller location than the much larger ranges
they inhabit when the water temperatures are high.

West Fen Drain: Feb 2020
The West Fen catchment was surveyed in early February with the side scan, the system was very low with little water
throughout all of it and the multibeam could not be deployed. Areas where there was a small amount of depth
contained fish. Bream were split into the deeper sections, 300 adult fish were found in one such section as below,
upstream and downstream of this the depths dropped to approximate 30cm, the fish are effectively stuck in the
location until levels come back up again. The sonar missed fish directly underneath the boat as it was being driven
down the deepest channel in the middle of the drain, the number at this location is likely to be a minimum estimate.

Silver fish shoals were found around key pieces of habitat, one location below held thousands of fish with them being
visible from the survey boat. Pike were striking at the shoal and could be seen on the side scan image also. Around
100 adult larger fish were present with these silver fish, most likely bream and tench. The depth made imaging difficult
but large numbers of fish can be seen below. Although winter shoals can be large on the drain they are very restricted
to a few locations. It is likely the majority of the fish population of the West Fen system are crammed into a few key
pieces of habitat during winter.

Limited surveys were possible on the West Fen system due to the lack of depth present for the survey boat. A small
rib with just the sidescan sonar on was deployed to collect the data on it. It is likely there will be further fish shoals
around structures and in deeper sections. The drain will be surveyed in greater detail in two years’ time.

Bream Shoaling:

The diagram above gives a general overview of when adult bream will shoal together. There are always outliers and
exceptions but for the majority of the time then the diagram explains what the fish in the fen drains do pretty well.
At the start of the year when water temperatures are low they will be grouped together in their preferred
overwintering location. Hard frosts will make them bunch up tight but they will usually be spread out within 100m or
so. When the water temperatures creep up in March and April they will start to disperse and can be seen in smaller
groups or solitary fish. Then in April and May they will come together to spawn in large numbers, these spawning
migrations involve very specific locations that are used year after year. This can sometimes be later according to the
water temperatures but on average April into May is the time. After this they will split up into smaller groups and
individuals. In summer they can be found spread out throughout the drains foraging, the size of the shoal they move
around in during summertime will be relative to the size of the total population. If there are 10,000 bream in a system
then a shoal of 500 could be seen in summer, still a large shoal of fish but not when compared to winter and spawning
shoals. At the start of winter in December they will migrate back to the overwintering shoal location.
The sonar work has identified where these overwintering locations are. From the four drains (North Level, South
Holland, South Forty Foot and the Bargate) where they were found overwintering in previous years they were in
exactly the same location when surveyed in winter 2019. A combined total of over 6500 adult bream that have all
returned to exactly the same location in each drain. The fish found in the Hobhole in winter 2019 will no doubt be in
the same location in the future. The locations of the sites haven’t been published in this report on purpose but the
angling clubs who manage the waters have had the information presented to them and are aware.
This winter shoaling raises some questions about the importance of these locations and how the fish know where to
go. The answers to these are that bream are cleverer than given credit for, they are not goldfish. They know exactly
where they are in a drain, exactly where to go at certain times of year and the reasons they go there are obvious to
them. This work has helped to highlight their behaviour on a much larger scale with thousands of fish being surveyed
rather a hundred or so within a tagging project. The migrations that they are making for spawning and overwintering
and the importance to the survival of their populations of these locations need to be recognised within the fisheries
monitoring and management world. Sea trout and salmon migrations are protected the world over with millions spent
on fish passes annually, coarse fish species and the locations that they utilise need to be given then same protection.

Length Frequency:
The number of adult fish surveyed using the side scan in these winter shoals is shown below, the figure are likely to
be minimum estimates due to the fish missed during surveying.
Drain

Number in shoal (minimum estimate)

North Level

2250

South Holland

1500

South Forty Foot

1876

Bargate

1000

Hobhole

700

West Fen

300

Total

7626

The multibeam allowed us to measure a sub sample of the bream in the shoals for length measurements. Although
other species were occasionally present only bream were measured to length. These are plotted out below.
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The size of the fish is given along the bottom axis in mm and the number of fish measured from each shoal in on the
side axis. The graph appears to show more larger fish in the South Forty Foot, this is not because it is home to a herd
of gigantic bream but more likely to the fact more fish were measured from that shoal via the sonar which gave a
better representation of the larger fish present. It is likely there will be similar sized fish present in all the other drains
approaching 600mm. The graph does indicate that fish are present between roughly 35cm in length to 60cm. This is
exactly the same size distribution as was seen from the adult winter bream shoals during the Nene survey in 2018
when over 3000 fish were surveyed using the method. At 60cm bream don’t tend to get much longer, they just get
deeper in the shoulder and belly when their weight increases.
When analysing the size of fish the most obvious place to start is the why do you have to be a 35cm fish to be in the
shoals, why are there no juveniles present? From an adult fish’s point of view, to join the shoal you need to be able
to offer something to the other fish present. You need to be able to swim a similar speed, find food sources, warn of
danger and probably most importantly be visible to a predator as being a similar sized target to the rest of the shoal.
A large bream within a shoal of juveniles is an obvious target, a large bream within 2000 other fish of the same size
has a much better chance of surviving. From a juvenile point of view then it is similar, if you are a 25cm long skimmer
within an adult shoal out in open water then you are much more likely to be targeted by a cormorant or a pike. If the
25cm skimmer is within tens of thousands of roach, rudd and bream the same size then they stand a much higher

chance of survival. That is why we see the mixed shoals of silver fish in their thousands during winter congregated
around any available shelter habitat. The species that you are becomes less important in winter, it is more about the
size of the fish you are with and the level of protection that can be offered against predation.
The next obvious question is what happens when that 25cm skimmer grows and becomes large enough to join the
adult shoal, how does that transition happen and more importantly where does it happen? As they get larger a
skimmer will start to display more of the traits of the adults in terms of feeding, swimming ability, response to water
temperature and light period and predation avoidance. Their size will dictate how much they need to eat and they
will need to start feeding heavily on benthic (bottom living) invertebrates so they are much more likely to start feeding
at the same times and locations as the adults. Therefore they will start to act like them in their movements and
migrations and this is probably the most interesting thing to come from this sonar work. They act like them so they
are effectively being taught by older fish. How would a fish of 35cm that has newly joined an adult shoal know where
to spend its first winter when the locations the adults go to at this time are so precise? Previous to this it would have
spent its time within the smaller silver shoals but from now on it will go back to the same winter location for the rest
of its life. It has had generational knowledge passed down to it from following the older fish. For example every one
of the estimated 1876 adult bream in the South Forty foot shoal has been taught to overwinter in the same spot by
fish older than it, this conveyor belt of knowledge will continue to be passed on to the younger generation. That brings
more questions about the social interactions between bream, is there a hierarchy to the shoal with older larger fish
able to change shoal behaviour, what are they going to these locations for when drains are so similar in terms of size
and shape, an advantage in habitat?
The bream in our fen drains usually live into double figures to their later teenage years. They will not reach the same
sizes as stillwater fish who have a relatively easy life eating pellets and particle baits. Wild fish in drains and river have
to work harder to survive, they have to sometimes endure high flows for weeks on end in winter, have to avoid
cormorants, otters and mink and have to contend with poor water quality during hot summers. These factors are
much more likely to be able to be controlled within a stillwater where it can be fenced, aerated and has no flow acting
on it.
Without the sonar work then we usually catch around 100 adult bream as a total combined for all the fen drains put
together. Netting is resource heavy, the larger sites we do sometimes need six people to pull the nets, to carry out
the sonar work we can use two to three people and cover 15km in a day. Netting we wouldn’t have got any data on
their overwintering, spawning or foraging behaviour and wouldn’t have been able to view how they react to water
quality incidents such as high salinity in the Holland. The method has proved successful and will be incorporated into
every survey season we carry out from now on. The Lower Witham, Welland and Ancholme will all have similar work
carried out. The Nene survey in 2018 was carried out using the same method and the report is available on the Angling
Trust East Forum website. WFD Classification:
Current WFD fisheries classification for the fen drain system ranges from Poor to Good over 6 sites undertaken on the
river throughout surveying years (2012 – 2016). Classifications should be put in perspective as results can be heavily
influenced by fish location, available habitat and river conditions.
Waterbody Name

Fish status

North Level Main Drain

HIGH

South Holland Main
Drain

GOOD

South Forty Foot Drain

POOR

Bargate

GOOD

Hobhole

GOOD

Water Framework Directive water bodies with classification status for 2016 (data based on netting catches from
2012 - 2016).

Fish stocking:
Stocking of fish is not carried out routinely on the fen drains. It is carried out if a fish kill occurs through pollution or
an environmental incident that damages the fish population and can be useful in aiding its recovery. Or it can be
carried out to compensate when spawning habitat has been removed via historical river engineering, the barbel
stocking on the River Nene is a good example of that. All populations in nature have limiting factors on them, a water
tank is a good way to view a fish population. The water in the tank is set at a level, if the limiting factor on that water
level is a hole in the side of the tank then it will reach that and then won’t go higher. If more water is added it may
temporarily raise the level but over time it will come back down again. Fish populations in rivers and drains have
limiting factors, they may be lack of habitat, water quality problems, predation and illegal fishing. Putting more fish in
may work for a short term but a population with limiting factors on will always come back down to its restrictive level.
Attempting to identify, manage and remove the limiting factors will see a stronger fish population in the long run. Fish
have been stocked into both the South Holland and North Level Drains after fish kills along the drain to help aid their
recovery in the past two years. The good catches of tench from the North Level are likely to be fish from the EA’s
Calverton fish farm that were stocked after the fish kill in 2017. They have had two very good years’ growth rates due
to the warm summers and mild winters and would be around the same size of the fish taken in matches.

Pressures on the fish population:
Water quality: The largest threat facing fish populations in the fens comes from potential poor water quality. The
summers of 2018 & 2019 both produced long hot periods with air temperatures well over thirty degrees centigrade.
During summer the fen drains often have limited flow and fresh water entering the system. The same nutrients that
make the drains productive as fisheries can restrict their success. Any stationary waterbody with a high nutrient load
that is exposed to high temperatures and strong sunshine will undergo algal blooms. Algae development is natural in
all waterbodies and plays an important role in the ecology of any river or drain. However when blooms are
exacerbated by nutrients and warm temperatures then water quality issues arise. The blooms often produce and
consume huge quantities of oxygen in the water during daytime and night time as they photosynthesise and respire.
The bloom can crash and die off, which often happens with thunderstorms and associated heavy colder rain, the
bacteria that eat the algae will consume oxygen taking it away from fish causing large scale fish kills. Deeper water is
more resilient to this process and gives fish more opportunities to move away. Algae processes cause the largest
mortality in the fish populations of Lincolnshire & Northamptonshire each year. If weather becomes more extreme in
the future the impacts could be severe.
Habitat: Long and straight with limited structure on them, the fen drains don’t offer much in the way of shelter habitat
for fish. They are designed to drain land so providing shelter habitat in vital drainage systems is difficult to achieve
without compromising drainage or flood defence. The massive winter shoals of silver fish seen when temperatures
drop around bridges, moorings and structures are a good example of the limited shelter available to them. It is likely
stretches without these features will be empty in winter.

Wash out and entrainment: The photo above shows the top of the South Forty Foot at Kingston’s Bridge in November
2019, not quite bank high but the highest it has been for a long time. With high levels on fen drains comes high flow
rates when the water drains to sea. Long periods of high flow such as those in October 2019 can wash fish out if they
tire and cannot find suitable shelter habitat. The period at high tide when the drains become tide locked will be an
important rest bite for fish. This is where the tides push the sea doors closed stopping the flow forcing the drain to

become stationary, the rest periods may be small but will allow fish a chance to rest. Pump station chambers can
provide excellent shelter habitat, fish like the protection they offer. When in use though there is a high risk of
entrainment into the pumps if fish do not move out of the area in time. Fish behaviour and entrainment has been
studied at EA pump stations in the area, the solution to it is often complex and very expensive.
Predation: The impact of cormorants on the distribution of fish is seen most during autumn and winter when bird
numbers are heightened by overwintering birds from Europe. During this time the submerged vegetation present
through summer that fish need for shelter dies back. Fish have always shoaled in winter when temperatures are lower,
one of the key driving factors behind this is predation. If the predation level increases, be it from more pike or birds
then prey avoidance behaviour also increases. Cormorants hunting behaviour and their ability to shoal fish will push
them deeper into shelter habitat and will also exacerbate their nocturnal behaviour. The silver fish shoals will disperse
at night from areas they feel comfortable from and will feed. At dawn they will pack in tightly again to somewhere
they feel safe. The photo below is looking into a pump chamber through the weed bars during day in September. At
night time all the roach will leave and feed and return to safety the next morning.

Otters are present along the fen drains but are less likely to become long term residents on them due to the lack of
habitat for them, there is a chance they will but using the drains as corridors when moving between areas is more
likely. The Environment Agency has never had any involvement with otter release or stocking and did not support it
when it was carried out during the 1990’s by other organisations.

Maintenance: Fen drains need maintenance, they are artificial waterbodies that left alone will try to return to marsh.
Dredging may have short term negative impacts but in the bigger picture it is keeping the system alive for future
generations. Excess sediment reduces the depth which if left over time will become an area that fish can’t access
anymore. Nutrient rich sediment promotes huge weed and algal growth that cause oxygen problems. In 2017 the
South Forty Foot had a large area suction dredged using a barge. The sediment is pumped back down the floating pipe
to a lagoon next to the drain. Here the sediment settles out before the fresh water is returned to the drain again.

This has increased the depth along the upper Forty Foot to 2m again, this is much more likely to be able to support a
healthy fish population than the previous condition it was in.
When carrying out the side scan work the depths of
the drains are recorded and mapped to form
bathymetry maps like the one from the South Holland
shown to the left. This is from South Holland
downstream of Foremans Bridge. Each drain will be
mapped like this every three years to create a library
of the depths to show how the drains change over
time and to highlight available habitat types for the
fish.

Fish removal: Removal of fish illegally can impact a fish population. The numbers that are taken may be many times
less than are lost due to poor water quality mortalities but the impact can be more visible. It is also one of the most
frustrating things to witness when anglers buy a rod licence and genuinely care for their waters, fish stocks and the
environment. Two full time Fisheries Enforcement Officers cover the Lincolnshire & Northamptonshire area. When
looked at on a map the bottom of the area around Northampton starts further south than Cambridge and the top of
the area in Lincolnshire stretches further north than Manchester. It encompasses thousands of miles of bank and
hundreds of still waters. The distances involved in patrolling an area like that are one of the largest challenges faced
when providing an enforcement incident response. Each call that is reported to the EA hotline is logged and made
aware to the on call enforcement officer who when out of hours will be responsible for the entire Anglian Region
(from the Humber to London). Calls and locations are put together to form intelligence based patrols. The fisheries
team is aware of the issues faced by clubs suffering from illegal fishing and the depth of feeling involved with it. We
are working to have more staff warranted to improve routine patrols and response for illegal fishing incidents.

Pollution: The large scale nature of the fish aggregations seen during winter time are indicative of systems without
much refuge habitat for the fish present. When the majority of adults in a population are present in the same location
at the same time it reduces their resilience to serious pollution incidents. A pollution spill around the location where
a bream shoal is overwintering or where a roach shoal is located will likely have a substantial impact on the population,
maybe one that would take decades to recover from. The results from the surveys undertaken in this report have
helped massively in understanding where critical locations are for fish and how related response to a pollution could
be carried out.
Winter retention levels: Drains and lowland rivers often undergo winter retention levels from the start of November
to the end of March to increase their capacity during winter. This is the case on both EA and IDB drains, it has been a
common technique used for decades throughout the fens and is an important part of flood defence. It does have
knock on effects on the fish population, removing access to key marginal habitat which is vital when the weed dies
back towards the end of the year. This is especially important for fry and juvenile fish which will be subject to high
levels of predation during colder temperatures. The image below shows an EA tributary exposed to winter retention
level. The photo is a good example of how marginal structural habitat is lost for fish during winter, there is no doubt
that winter retention levels restrict fish populations and also removes fishing opportunities for anglers. The Fisheries
team carried out research on the Lower Witham to illustrate how fish populations react to the lower levels, this has
been used to illustrate to flood defence teams what kind of impact water level management can have. The rivers and
drains in the fens are all low lying with little to no gradient, winter retention does provide additional protection from
flooding and increases protection levels to houses and properties. Habitat schemes have been trialled to mitigate this
impact by providing in channel refuge for fish that is accessible during winter. It is a balance between keeping flood
defence effective and people and property safe and finding ways of mitigating the impact on the environment.

The issues above are regularly discussed at the local Nene, Welland & Witham Consultative meetings that are held at
the EA Offices in Kettering. Attendees at these include staff from the Environment Agency, The Angling Trust and the
Angling Clubs present along the rivers & drains. These are held on Saturday mornings every three months, anybody
can attend, more information can be found at:
http://aterforum.co.uk/index.php/consultatives/nwwac

Angling:
•

The drains surveyed in this report are controlled by the following clubs:
o

North Level Main Drain - Tydd Gote Angling Club

o

South Holland Main Drain - Holbeach Angling Club

o

South Forty Foot - Boston & District Angling Club

o

Bargate & Trader Drains - Boston & District Angling Club

•

All the drains surveyed hold a good head of bream, during the summer they will be highly mobile around the
drains in small groups foraging after they have spawned. Finding coloured water is key to their whereabouts,
overwintering locations will hold large numbers of fish but their feeding periods will be relatively shorter and likely
to occur during darkness.

•

The South Holland fished very well during 2019 with good catches of silver fish during matches and for pleasure
anglers. The silver fish seemed to be widely distributed compared to 2018 so anywhere along the drain is worth
a go in summer if its form continues. Carp are present throughout the drain and a targeted approach can see good
double figure fish landed. Thanks to Alan and the committee at Holbeach & District AC for their efforts, they make
and attend numerous phone calls, emails and meetings that go unseen.

•

The North Level contains probably the largest bream shoal from the drains surveyed, fish are often caught from
the shoal in matches. They have a preferred overwintering location that has relatively easy access to anglers, again
their feeding during that time will be short and likely to occur during darkness. The silver fish shoal up in the match
section and are still there in good numbers Thanks to Dick and the committee at Tydd Gote AC, always thinking
ahead in terms of the fishery and working behind the scenes. Tench were stocked after the 2017 fish kill and have
been seen in good numbers during matches.

•

Good catches of silver fish were had on the South Forty Foot upstream of Boston in summer, the drain has had a
much better summer in terms of weed due to the flushing flows experienced in June and September that pushed
the duckweed and azolla out. Thanks to Brian, Ann and the committee at Boston & District AC for their efforts in
keeping the fishing going on drains that suffer from the worst weed problems in the area.

•

The Bargate and Trader also had a much better year for floating weed. The booms installed at locations along the
drain and the rainfall helped to control the weed and the efforts by Mark from the club cannot be highlighted
enough. The work he has done in the background has enabled a lot of people to enjoy a day’s fishing. Anywhere
along the Bargate and Trader can see a good bag of silvers during summer and some match weights have been
good. The larger bream are in there and if you can drop on them then good catches can be had. Some big perch
have been taken to lure anglers with fish over 4lb present.

•

The West Fen system does contain bream shoals, they are limited by the winter levels but fish will shoal around
key areas of habitat where the depth allows. Thank you to Wayne from BDAA for the time and effort he puts in
on behalf of the club.

•

Thank you to the IDB’s and the staff involved with access.

•

Lastly thank you to the rod licence buyers who make this report and the work involved with it possible.

Economics:
Data from an EA questionnaire in 2015 was compiled by the EA National Fisheries Team to estimate the value of
freshwater fishing in England. It looked at how much anglers spend on average when taking angling trips, Key results
are highlighted below:


English rod licence holders spent an approximate total of around 22.3 million days fishing freshwaters in
2015.



The largest proportion of days was spent coarse fishing (over three quarters of the total). The total number
of days spent coarse fishing has been estimated at 19.7m; average of 26 days per coarse angler per year.



Total number of days fishing for carp in 2015 in England was estimated at over 7.4m (on average, carp
anglers spent 17 days in 2015 fishing for carp).



Match fishing –1.3 million days, 12% of anglers participate, average of 14 matches per year.



Most coarse and trout trips were between 5 and 25 miles from home



Season tickets, yearbooks – average of £110 for coarse and trout, £402 for salmon and sea trout.



Supports £1.46 billion of household income (GVA) and 27,000 full time jobs. (GVA = Gross value added is the
value generated by any unit engaged in the production of goods and services.)



Anglian RBD (includes the Fens) - £150 million GVA and 2,800 jobs. This is the largest in the UK from all the
River Basin Districts. The Norfolk Broads and its angling is the largest contributor in this.



Each “local” fishing trip an angler takes generates £40 GVA, this is £117 for anglers travelling greater
distances on a fishing trip that incur accommodation, travel, fuel etc.

Although the data is from a survey undertaken in 2015 it is a good illustration of the impact that angling can have
when contributing to the economy. The Fen Drains are likely to contribute substantially to the local economy as a
leisure activity, in places like Lincolnshire which is rural and has a limited outdoor recreational offering this is massively
important. The meals purchased from pubs and cafes and the money spent on bait and tackle in shops all play a part
in angling helping to support businesses.

Floating weed profile:
There are lots of different types of macrophyte (weed) that float on the surface during summertime that can cause
problems for fishing. In general relatively short areas of floating weed do not cause problems, it is the locations that
can see several km of weed build up that can affect water quality. A short profile of three common ones seen on the
fen drains is given below.
Lemna (Duckweed):

Probably the most common floating surface weed seen around the fens, formed of thousands of small green plates.
There are usually two or three different types of duckweed within the floating mass seen.


Leman minor, the round surface of the plant called the plate is flat with just a single root hanging
underneath it in the centre of the plate.



Lemna gibba, looks like minor but the plate is inflated as if it has been pumped up, is often a pinkish colour
later in the year.



Spirodela (lemna) polyrhiza, largest of the lemna, the plate can be up to 1cm in diameter and has many
rootlets hanging underneath from the centre.

These three types of duckweed are all native to the UK but there are more species and some that are classed as alien.
They thrive in slow moving, warm nutrient rich waters. Each leaf can go through multiple divisions in a short space of
time meaning the species can take over a waterway completely. All of the fen drains have high levels of nutrients
present in the water and the sediment, combine those with low flows in summer, long periods of sunshine and warm
temperatures and the species can ruin angling opportunities on venues. The Bargate and Trader are particularly badly
affected by duckweed, the Trader is cut three times a summer by the weed boats that is paid for by the flood defence
department. Duckweed is very difficult to remove with standard rakes and cutters due to its small size it passes
through the equipment and remains in the waterbody. Only specialised equipment can remove it successfully which
is expensive and it grows back in a very short space of time. Weed booms are the most effective way at controlling it
and have been deployed by the EA for angling clubs around the Bargate and Trader and the North Level this year.

Clubs like Boston have been doing it themselves for a few years, funding became available to buy some booms and
provide them to clubs. This has helped keep the waterways open. The weed can prevent sunlight reaching the
waterbody underneath which levels of photosynthesis which can bring down oxygen levels in the water.
Azzola (Water-fern):

Azolla is often mixed in with duckweed growth, it is classed as an alien species and is not native to the UK. Similar to
lemna it can multiple its coverage of waterways in very little time making fishing impossible and affecting water
quality. Fed by high levels of nutrients and warm sunshine it grows quickly in slow moving and stationary waterbodies.
The leaves are fern like and turn a reddish colour later in the year.
Ulva Flexuosa (gutweed):

Ulva is a member of the algal family, it grows every summer and feeds off the nutrients in the waterbody. Again it
grows quickly in sunlight and warm conditions. When it pushes up against a structure or bankside it can form a dense
raft that stops photosynthesis and slows down oxygen moving from the atmosphere into the waterbody. This has the
ability to reduce oxygen levels underneath it if it stays in the same position for a long period of time.

Floating weed booms provided to angling clubs by the EA. Installed usually in spring is carried out in key areas of the
fens to provide a control method for duckweed and azzola. During summer, levels of floating weed can cover entire
water courses leaving them unfishable and liable to water quality issues as the sunlight is cut off from the drain. By
sectioning areas off, the weed can be managed and allows day angling and matches to take place.

Incident response:
The summer of 2019 was a busy year for fish kills due to water quality problems. This was driven by the prolonged
period of hot weather during the summer. The Lincolnshire & Northamptonshire Fisheries Team run a 24/7 standby
rota during spring, summer and autumn and winter to attend fish kills and pollution incidents. High temperatures,
algal blooms and low water levels all played a part in causing dozens of incidents. Over 70 calls were made to the
incident line reporting fish mortality incidents or fish in distress. These come from a range of different waterbodies,
from streams, rivers, fen drains, angling club lakes, commercials and specimen carp fisheries. Response can range
from advice over the phone, management visits, fish samples taken for health checks, loan of aeration equipment or
deployment of staff and aeration equipment. It is often work that goes unseen and unpublished but is a good example
of rod licence money helping to save fish wherever they are. The following pages give some examples of the work
undertaken in 2019. Poor water quality during summer remains one of the biggest single threats to a fish population
in a waterbody, as the summers become more unpredictable, monitoring and response to these incidents will become
more important.

Peroxide being added to a fen drain after low oxygen levels were recorded over a long stretch of the waterbody. By
working with other departments the area was dosed and then water levels adjusted at sluices to allow the peroxide
to be washed down the watercourse allowing a large area to be treated.

Peroxide and splash aerators deployed on a fen drain, the water here had stagnated after a hot summer with no flow
or freshwater coming into the system. Left alone if it had moved off downstream in autumn it would have caused a
fish kill on a popular angling venue.

Generator and splash aerators on loan to a specimen carp fishery. Equipment can be loaned to fisheries when water
quality incidents occur.

Peroxide being applied at a specimen carp lake after an algal bloom, the lake is fished exclusively be carp anglers.
Three days of assistance were provided and then floating aerators left with the owner for the next two months on
loan.

Peroxide and a venturi aerator dosing on a fen drain, peroxide is capable of bringing oxygen levels up quickly when
needed. The pump next to it helps it to disperse over a wider area.

Aeration on a fen drain, with low rainfall throughout the winter of 2018 and spring of 2019 there was little freshwater
flowing through the systems. The large amount of nutrients present encourage heavy weed and algal growth which
can contribute to low oxygen levels. The orange buoys have a basket of PCS underneath, when this is mixed with
water it produces oxygen.

Peroxide being applied to a small fenland waterbody, inconspicuous to look at small drains can hold large roach
populations. When warm weather breaks it usually ends with heavy rainfall and thunderstorms, the algal communities
that have been thriving in the heat can crash. When they die back the bacteria that consume the dead algae also take
in large quantities of oxygen leaving little left in the waterbody for fish.

Peroxide and a venturi aerator running after an algal problem on a village pond. Fished by the local anglers and kids
it provides a valuable resource for community. Without rod licence intervention it would be lost when oxygen crashes
happen.

Aeration at a pump station where oxygen levels had crashed. Fish often use structures like these as habitat so places
like pump stations are important fish holding areas.

Peroxide and pumps being deployed as part of the operation during the Wainfleet flooding. Flood water when it reenters the river system in summertime is often low in oxygen, over a ton of peroxide was deployed to help aerate the
river over three days.

Splash aerators on loan at a local lake, fish had been gasping on the surface first thing in the morning. These were left
in situ for almost two months to help the fishery.

Fish removal from a section of river where a pollution had occurred further upstream. Over 400 trout were removed
from a 2km section of river to safety downstream as the pollution was brought under control. The section where the
fish were removed from would have been wiped out without intervention.

An example of dead fish collected as evidence after a pollution incident in previous years. Fisheries officers will attend
an incident, provide practical assistance and aeration to prevent fish deaths, collect evidence, carry out water quality
sampling, write reports and witness statements and attend court to give evidence.

Next survey year for Fen Drains:


2022



Will look at roach aggregations throughout the drains during cold weather. Focussing on the size of the shoals
and the size of the fish within the shoals to understand their overwintering habitat. This will help to illustrate
numbers, the impact of predation and the habitat requirements needed for the fish.



Will continue the work started looking at spawning bream locations and gather more data from the West Fen.

Due for survey in 2020:


Witham & Welland and their tributaries.

If you would like to discuss the information presented in this report, please contact:


Jake Reeds, Fisheries Officer, Fisheries Team, Spalding



07717541872



Jake.reeds@environment-agency.gov.uk

Before you go fishing don’t forget:


You must have a valid licence and permission from the fishery owner;



You must comply with the;



The coarse fish close season (15th March to 15th June inclusive) applies to all rivers, streams
and drains in England and Wales but not most stillwaters. Stillwater fishery owners can still
have their own close season and rules, so please check with them before setting out.

Report illegal fishing:
If you see any fishing, netting or trapping you think may be illegal, please do not tackle it yourself.
Call us immediately on 0800 80 70 60 and tell us:


Exactly where the alleged offence is taking place;



What is happening;



How many people are involved and their descriptions;



The registration numbers of any vehicles involved.

If you prefer to remain report an environmental crime anonymously call Crimestoppers on 0800 555
111 or https://crimestoppers-uk.org/give-information/give-information-online/.
For fish in distress ring 0800 80 70 60 and tell us:


Exactly where the problem is taking place;



What is happening



How many fish are involved

