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REPORT QF A FISHERIES SURVEY OF THE RIVER DEBEN
MAY/JUNE 1991

Introduction

This report presents the results of the third routine
fisheries survey to be carried out on the River Deben.
The Tirst was undertaken iIn 1984 and the second iIn
1987.

Biological and Chemical Quality

There appears to be no reason why on the basis of
Bio‘qgica& and chemical data, the fish community should
e limited.

Methods and Sampling Sites

The method of sampling was one of successive removal
following electrofishing. Eleven sites were sampled,
nine sites being replicates of those sampled during the
two previous surveys plus two sites only sampled before
during the first (1984) survey. See Figure 1.

Results

Community Structure

Details of the number of fish caugKt* and "estimated to
be present at each site are given in Table 1.

Twelve species of fish were caught during this survey.
The frequency of occurrence of each species at the
eleven sites was as follows

Roach 9 Pike 11
Eel 11 Stoneloach 5
Tench 4 Perch 9
Common Bream 3 Dace 6
Roach/Rudd Hybrid 1 Gudgeon 1
Roach/Bream Hybrid 1 Rudd 1

Dominant species include : Eel, Roach, and Dace.

Growth rates and Year-Class Strengths

The length frequency distribution of each year class of
roach and dace are shown in_ Figure 2. and 3. Mean
length at age data are shown in Figure 4.



Roach

The population of roach comprised eleven year classes.
Evidence of strong recruitment can be seen during the
1989 and 1990 vyear class a trend observed iIn other
rivers iIn_this area. This factor should provide good
numbers of older Tfish 1In future years. The previous
1987 survey indicated a strong 1983 year class and our
current 1991 survey also 1identifies this with good
numbers of fish from that cohort being present. These
fish are now over eight years old.

Dace

The population of dace comprised eight year classes.

As with the roach population evidence of strong
recruitment during recent years iIs present. Currently
the dace population can be considered very healthy with

little change evident when compared with previous
results.

Both the vroach and dace population illustrated typical
growth rate patterns,

Density and Biomass

The density and biomass of each species caught are
given iIn tables 2 and 3. The mean total fish density

was 0.13 Nos/m and the mean total fish biomass was
17.3 g/m2 e

Eel contribute 47% to the overall biomass, roach (24%),
pike (18%), dace (%), and perch (4%).

Eel contribute 40% to the overall density, roach (30%),
dace (17%), and perch (7%).

In comparison with previous years both the mean total
fish density and biomass have iIncreased slightly.

Roach

The mean Tfish biomass for roach was 4.0 g/m2 with a
Barticularly high individual site biomass of 20.9 g/m2
eing recorded at site (157) D/S Glevering House. When
compared to previous survey results there has been
little change although a slight iIncrease iIn mean fish
biomass for roach can be observed between the years.

Dace

The mean fish biomass for dace was 1.14 g/m2. Dace were
only caught at six of the eleven sites iIndicating the
contribution made to the overall mean from these sites.
Site (161) Naunton Hall Farm had a high individual
species biomass of 5.9 g/m2 this reflected the
excellent habitat fTeatures that were present at this
site and their Importance to species such as Dace.



Eel

The mean fish biomass for eel as a species was 8.1g/m2.
The contribution from each of the sites to this mean
was uniform. The mean biomass for eel has not changed
significantly between the years studied.

Discussion

At present the vriver supports a good population of
roach  and dace with the expected numbers of predator
and minor species.

The River Deben is currently classified as a CLASS B
river based on a total mean fish biomass of 17.3g/m2.

In comparison to previous years the river currently has
the highest mean fish biomass. A steady improvement has
been recorded 12.6g/m2 in 1984 and 15.37g/m2 in 1987.

Recruitment of both Roach and Dace i1s good with strong
year classes evident from 1989 and 1990 for both these
species. This augurs well for the future as these fish
lend strength of numbers to older year classes.

At present the population of roach contains a strong
contribution from the 1983 vyear class, this vyear
class~"was'""also highlighted during the 1989 survey.

The dace population was limited to certain sites
particularly those with characteristic stream type
habitat features such as good riffle/pool sequences.
One notable site was Naunton Hall Farm where excellent
numbers of dace were caught on typical river habitat.

Site (159 D/S Whickham Market By-pass once again had
the highest number of roach caught during the survey.
This site was highlighted during the 1989 survey as
being of iImportance to fish as a winter aggregation
site. It also appears that this site remains attractive
to TfTish during the summer months. The site iIs situated
just downstream of Whickham Market S.T.W. which
suggests that no acute effects on the fish population
are apparent.

At present the River Deben supports a good cyprinid
fish population with the dominant species i1ncluding
roach and dace. A steady increase In mean fish biomass
has been recorded over the last three surveys. It is
hoped this will continue and CLASS A status reached in
future years.
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FIGURE 3

Length frequency (Attribution and yearciass structure of

Dace from the River Deben, May-June 1991.
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FIGURE 4

nm LENGHAT A
FISKRY i RIVER DEBEN
MTE i MAY-JUNE TWt
SPECIES t ROACH

lutbtr of fish igtd : 342

SPECIES : DACE
luaber of fish aged : 187

SPECIES: Com BREAV

1 AGO AT 1+ YEARS, LENGTH 5.8c*

5 AGE# AT 2+ YEARS, IEAlI LENGTH 11.2c*
2 AGED AT 4+ YEARS, REAM LENGTH 19.3ci
3 AGO AT 5¢ YEARS, KAN LENGTH 22.0c*
1 AGED AT 64 YEARS, LENGTH 22.3ca
SPECIES: TENCH

T AGES AT 7@ YEARS, LENGTH 2B.0U

SPECIES: MSI

3 AGED AT 2+ YEARS, HEAN LENGTH 9.3ca

SPECIES: RAACPBREAN HYBRIDS

2 AGE9 AT 2+ YEARS, REAN LENGTH 9.05c*

SPECIES: ROACHEFiLDI HYBRID

T AGED AT &+ YEARS, LENGTH 13.3c*



SPECIES

ROACH

PIKE

EELS
STONELOACH
TENCH

f-ERCH
cgkkgmsreah
RC-A*

3ACE

51J0SEON

TOTAL

SPECIES

ROACH

PIKE
STONELOACH
TENCH

PERCH
COFWONBREA™
RUDD

lace
30A/BRHHY3D
mMID5EQN

TOTAL

SPECIES

ROACH

PIKE

EELS
STONELOACH
TENCH

COHBONSREAH
RCA «RVEHY =v

JACE

152 155
7 32
9 5
63 155
0 1
0 1
0
4 0
0 0
v
0 0
Q 227
SITES
152 155
16 4
0 0
2 33
0 0
.} i\
0. v
ij 0
0 0
-) )
0
Id 37
SL-1:3£2.5
152 15:
7
i
g §
63 123
. f
a <
27
A
v v

X1UJIE

NIVBERS ESTIMATED > 10 o«

NUMBERS CAPTUF.ED < 10

156

-
wh

156

30

A7 1-JRE j

156

1
9

157

146

172

157

> 10

157

b

153

99

A m O O © v ©

o

117

C*

158

158

A

159

2M

13

«4 o O

o

299

159

221

159

138

13
T2

1to

120
24

34

11

192

160

43

57

160

116

161

241

330

161

54

31

147

161

162

49

253

162

162

*3

163

10
160

37

263

163

163

10
160

51

164

12

44

34

103

164

164

12

U]

32

TOTAL

654

101

780

376

2058

TOTAL

642

70

34

820

TuTAL

5£6
99

746



TABLE 2

:ENSITY[nrs/i23 OF FISH > 10 ci

SPECIiES"SITES 152 155 156 157 153 15? 160 161 162 163 164 m  FIEAN
ROACH .0052 *”-‘*—Z 0 L0911 L3353 .1355 .15 .0012  .0025 O 0 L0396
PIKE .0067 .0035 . )02« .0027 .0023 .0072 .03 .0025 .0025 .0083 .0075 .0070
EELS L0473  .1230 .0025  .0114  .0029 .0166 .0425 .0457 .1131 .1333  ,0275  .0517
STONELOACH 0 <001 O 0 0 0 0 0 0 0 <.001
TENCH 0 <l o 0 0 L0012 0 <.001 <.001 (.001
PERCH 0 .02c! 0042 O i) .0016 .0025 .0012 .0093 .0456 .0075 .008g
CufWONBREAH 0 c 0 <.001  .0027 O .0012 \/) 0 0 <.001

0 i) 0 0 <.001 0 0 0 0 0 0 <.001
DACE 0 1 ') 0 .0022 .0137  .1506 .0306 .0309 .0212 .0226
5UD5EQN 0 0 0 0 0 0 <.001 0 0 0 <.001
TOTAL L0593  .1301 L0093  ,0955 .0417  .1661 .24 L2062 .1581 .21*1  .0643  .1309

&ENSimnos/»21 OF FISH - ALL LENGTHS

SPECIES"SITES 152 155 156 157 158 159 160 161 162 JL6.3__ J64___ ttAH
ROACH .0172  .0295  .0128  .1394 .0957 .28 L2125 035 L0025 0 0 L0749
PIKE .0067  .0039 L0029  .0027 .0039  .0072 .03 .0025 .0025 .0083 .0075 .0071
EELS .0473  .1230  .0025 .0116  .0023 .0166 .0*25 -0487 1131 1333 .0275 .0517
STONELOACH 0015 .02i'3 A 0 0 L0011 L0025 0 0 0 .0047
TENCH (.001 W 0 .0012 ) L0016 <.001 (.001
PERCH 3 .026! .0047 0 .0042  .0016  .0175  .0013 .0093  .0433 .01 L0112
COMCNEREATTt 0 A wCl14 L0027 .00t 2 (.001
no 0 0 0 5 L0010 ) 0 0 *.001
ROA.-RUFHYED v i D -. 001 n v (.001
DACE r 0 ) h L0022  .oi:t 1362 .0306 .0303 .0213  .025"
RQA/5RHHY3& 0 - 4 L0011 7 0 i \ ) \ oot
SUESEON b ) A 4 0 .0056 0 0 ) (.001

TOTAL ,0729 .20*5 .0230 . 1538 S11 .312? .32 .3012 .1581 .2225 .0d75 1774
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INTRODUCTION

This survey was carried out as part of the routine fisheries survey
programme of the Norwich Division. The report presents the results of
the second major fisheries survey to be carried out by Anglian Water on
the River Deben. The TFirst was undertaken in January/March 1988 and
the results were presented in report no. ND/FSR/6/84.

SAMPLING SITES

Nine sites covering a total length of 1717 metres were sampled.
Details of each site are given in Table 1, the location iIn Figure 1.
Eight of the sites sampled were replicates of those carried out in
1984. Four of the sites sampled in 1984 were not re-surveyed, due to
access difficulties, one new site was included in the present survey.

The depth at different sites was varied from 0.1 to 2.5 metres, the
river was generally narrow and slow flowing. The substration varied
from general to soft mud and accumulated silt.

As with many of the rivers in the Norwich Division, the river has been
artificially impounded at various mills (Ufford, Wickham Market,
Easton, Kettleburgh). Thus habitat TfTeatures varied throughout the
length of the river.

ANGLING INTERESTS

Woodbridge Angling Club control the Tishing below the Wickham Market
road bridge to the Al2 road bridge and downstream from Glevening bridge
to Wickham Market bridge (left bank). Access to the river is otherwise
in the hands of riparian owners.

METHODS

All sites were sampled using pulsed d.c. electro-fishing gear operated
from a punt, used in conjunction with stop-nets. Samples were obtained
using catch depletion methods and the data obtained was subjected to
Seber and Le Cren (2 catches) or Zippin (2 or more catches) in order to
give quantitative estimates.

RESULTS
Community Structure
A total of 2017 Tish representing nine species were caught from the

nine sites sampled. The frequency of occurrence of each species at
these nine sites was as follows

Roach 9 Stoneback 6
Pike 9 Tench 3
Eel 9 Gudgeon 2
Perch 6 Bream 1
Dace 6

The total number of each species caught at each site is shown in Table
2. Estimates of numbers (fish ~ 10cm) are given in Table 3. Pie
charts showing relative abundance of each species, by density and
biomass are shown in Figures 2 and 3.
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Year-Class Structure and Growth

Roach

Length frequency distributions for each year-class of roach are shown
in Figure 4. Fish aged between O+ and 11+ (1987-1976) year-classes)
occurred in the population. The population was very well balanced with
good survival between year-classes. The 1983 year-class was
particularly strong. The lower numbers of 0+ and 1+ fish were a
consequence of the reduced sampling efficiency (by electrofishing gear)
of fish 10cm in length.

Mean length at age fTor roach are given iIn Table 4. Growth rate 1is
shown in Figure 5. Growth rate was slower than average.

Hickley and Dexter Index = 91 norm = 100
Dexter norm = 100
Dace

Length frequency distributions for each year-class of dace are shown in
Figure 6. Fish aged between 0+ and 7+ (1987-1980 year-classes) were
caught. Although several year-classes of dace exist the actual number
is any particular year-class was relatively low. This was a reflection
of the habitat suitability in the river to this particular species.
Mean length at age for dace are given in Table 4. Growth rate is shown
in Figure 7. Growth rate was faster than average; Hickley and Dexter
Index = 106, norm 100.

Pike

Length frequency distributions for each year-class of pike are shown iIn
Figure 8. Fish were aged between O+ and 8+ (1987-1979 year-classes).
The population of pike was typical of this species with large number of
small O+ and 1+ fish and low numbers of larger Tish.

Mean length at age for pike are given in Table 4. Growth rate (Figure
9) was slower than average; Hickley and Dexter = 94.87, norm = 100.

Perch

Length frequency distribution for each year class of perch are shown in
Figure 10. The majority of the fish were aged O+ to 2+ (1987-1985
year-classes) two fish were also aged 5+ (1982). Mean Ilength at age
for perch are shown in Table 4, growth rate in Figure 11.

Common Bream

Mean length at age for the four bream aged can be seen in Table 4. One
fish was aged at 3+ (1984) and two at 4+ (1983).

Tench

Mean lengths at age for the seven trench caught can be seen iIn Table
4. Three fish were aged at 7+ (1980) and four were aged at 11+ (1976).

Fish Density

The estimated density (number of Ffish ~ 10cn/m™) of each species at
each site iIs shown in Table 5. Highest total density was recorded at
site 159 (0.374 fish/m™), lowest at site 158 (0.006 fish/m™). The mean
total fish density for all sites was moderate (0.10 Ffish/m™).

z
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Fish Biomass

The estimated biomass (g/m™ Ffish 10cm) caught at each site is shown
in Table 5. Highest biomass was recorded at site 161 (48.1 g/mM),
lowest at site 158 (0.88 g/m™). Mean total Tfish biomass for all sites
was 15.37 g/m” (Class B).

DISCUSSION
Community Structure

Each contribute 42% to the biomass, pike (31%), roach (23%),
roach (23%), tench (31%) and dace (1%).

Roach contribute 44% to the overall density, eels (42%), pike (10%) and
dace (3%). Although the relative biomass was below average, when
compared to other non-tidal rivers in the Norwich Division.

Roach and pike were caught at all the sites in the survey, however, the
majority of the vroach were caught at site 159, 1In a winter
aggregation. Similarly the majority of pike, especially the larger
fish, were caught at site 161.

Year-Class Structure and Growth

The population of roach in the Tishery was well balanced with good
numbers of Ffish iIn each vyear-class and vregular and successful
recruitment.

Dace recruitment also appeared regular and successful, however, the
number of fish iIn any one year-class was relatively low.

Pike show regular recruitment to the fishery.

The growth of roach and pike was slower than average, the growth of
dace was faster than average.

Changes in the Fishery Since the Last Survey
Community Structure

The relative biomass of the fish observed in the 1984 survey compared
to the biomass observed in the present survey can be seen iIn Figure
12. There has been very little change in the relative biomass. Roach
has decreased slightly from 25% to 23%, eels have decreased from 49% to
42% and pike has increased from 20% to 31% in 1987.

Age Structure and Growth

The roach population has remained very comparable between 1984 and 1987
with a well balanced age structure and good recruitment to the
Tishery. Similarly the age structure of dace has remained much the
same to that observed in 1984.

Other species caught also show similarities iIn their age structures, in
the two surveys carried out.

The growth rates observed in the 1987 survey were the same as those
observed in the 1984 survey with roach and pike growth rates below

average and dace rates faster than average.



Density ad Biomass

There has been an increase in the mean total Ffish biomass from
12.6 g/ra2 in 1984 to 15.4 g/m2 in 1987. The Tishery has therefore
retained a Class B status.

The mean in 1984 was 0.11 fish/m2 this has remained
much the Sam= jlaoh/u ) in 1987.

In the 1984 survey the majority of the roach were aggregated at two
sites ie Cretingham bridge and D/S of Wickham Market bypass. This was
also the case in the present survey.

SUMMARY AND CONCLUSIONS
Nine sites were sampled on the River Deben.
A total of 2017 fish were caught, representing nine species.

Eels contribute 42% to the overall biomass, pike (@1%, roach (23%),
tench (%) and dace (1%).

Roach contribute 44% to the overall density, eels (42%), pike (10%) and
dace (3%).

Total fish density was high at site 159 (0.374 fish/m2). In general
the density at each site was moderate. Mean total Tish density was
0.1 fish/m™.

Total fish biomass was very high at two sites, site 159 (30.34 g/m2)
and site 161 (48.1 g/m2). Mean total fish biomass was moderate (15.37
g/m2) (Class B).

The roach population contained fish aged O+ to 11+ (1987-1976) and
appeared well balanced with good survival between year-classes.

Dace were present in the river, but are only few in number. The
general habitat of the river was less suited to this particular
species =

Pike occurred at all sites, a partially high density and biomass of
pike was recorded at site 161. The overall density of pike iIn the
river was below the average, when compared to other Norwich Division
rivers.

The growth rates of roach and pike were below average, the growth rate
of dace was faster than average.

A large aggregation of roach was caught at site 159.
The total mean biomass, total mean density and community structure of

the Tishery has changed very little since the previous survey carried
out in 1984, the fishery retains a Class B status.



Table 1
SAMPLING SITES

SITE SITENAME DATE SAMPLED
152 U/S CRETINGHAM BRIDGE 25/11/787
155 U/S KETTLEBURGH BRIDGE 15/12/87
156 EASTON PARK FARM 02/12/87
157 D/S GLEVERING HOUSE 07/12/87

158 U/S WICKHAM MARKET MILL 08/12/87
159 D/S WICKHAM MARKET BY-PAS 09/12/87
161 NAUNTON HALL FARM 14/12/87
162 LOW FARM 10/12/787
164 U/S MELTON SLUICE 11/12/787



GRID REF. AREA[sq m] METHOD

TM226606 1368 ELECTR
TM263598 2340 ELECTR
TM276579 1520 ELECTR
TM295575 1640 ELECTR
TM306568 2730 ELECTR
TM311557 2730 ELECTR
TM322533 1300 ELECTR
TM315527 1400 ELECTR

TM299517 800 ELECTR



SPECIES

ROACH

PIKE

TENCH

EELS
STONELOACH
PERCH

DACE
COMMONBREAM
GUDGEON

TOTAL

SPECIES

ROACH

PIKE
STONELOACH
PERCH

DACE
GUDGEON

TOTAL

Table 2
NUMBERS CAPTURED > 10cm

SITES
152 155
48 44
8 28
1 0
38 177
1 0
0 11
0 7
0 0
0 0
96 267

156
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NUMBERS CAPTURED < 10cm

SITES
152 155
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TOTAL

987
141

584

21
44

1796

TOTAL

127
28

18
46

221



Table 3*
NUMBERS ESTIMATED > 10cm

SITES

SPECIES 152 155 156 157 158 159 161 162 164 TOTAL
ROACH 51 44 4 65 8 817 0 3 0 992
PIKE 9 28 11 4 4 29 48 10 5 148
TENCH 1 0 0 0 0 2 4 0 0 7
EELS 42 195 3 40 6 148 66 87 56 643
STONELOACH 1 0 0 0 0 0 0 0 1 2
PERCH 0 11 2 1 0 2 4 2 0 22
DACE 0 7 0 14 0 15 0 5 3 44
COMMONBREAM 0 0 0 0 0 9 0 0 0 9
GUDGEON 0 0 0 0 0 0 0 1 0 1
TOTAL 104 285 20 124 18 1022 122 108 65 1868
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Table 5

DSHSITY[nos/*2] OF USE > 10 ¢

FECIGSITES 12 1% 1% 15 1% 1 16 & 16 IEW

ROACH B2 08 06 066 .09 22 0 02 0 047
PIKK .00 0119 .02 .04 .04 .06 .B3® .0071 .02 .010
TKHCH <00l 0 0 0 0 (01 .00 0 0 <.001
EHS 807 .83 0019 .43 021 R 57 e 07 .o
STONELOACH <01l 0 0 0 0 0 0 0 0012 <001
PERH 0 0047 0013 <001 O <01 0|0 .04 0 .0013
DACE 0 .00 0 .08 0 4 0 006 .07 0027
COHBOHBREAS 0 0 0 0 0 Q02 0 -0 0 <.00L
GODGECH 0 0 0 0 0 0 0 <01 O <.00L
TOTAL 00 127 0131 .0 00 343 098 .07 (0812 el

BIOHASS[o/«2] OF FISH > 10 ci

SECIES\SITES 12 1% 1% v 138 1 1B ® 1B HA

ROACH 5.5
PIKE 1.312
TENCH 255
S 6.7%
STONELOACH 0.001
PERCH 0
DACE 0
CQHONBREH 0
GODGEON 0

TOTAL 13.%

1.985 .32 5.1
2416 1.4 .58
0 0 0

1572 563 2.84
0 0 0

dr .05 0.
22 0 6323
0 0 0
0 0 0

20.57 2.0%6 8.8/

0.0 1891 0 do 0 3.5644
Sl 18 BH 214 A2 46762
0 3Be 3.64 0 0 L1347
257 8.3 1053 7.071 5.15 6.3463
0 0 0 .0112 0.002
0.2 .36l 142 0 .00
.26 0 24 072 17286
S0 0 0 0 0.06
0 0 oa 0 0.001

[oNoNeNoNo)

853 .34 481 3047 558 1534



Figure 1
River Deben Survey - November/December 1987
Sampling Sites



.Figure 2

RIVER DEBEN DENSITY PIE CHART 1987
OTHERS = TENCH.S/LOACH.PERCH.BREAM,GUDGEON

r-ROACH(44%)

MEAN DENSITY =0.10 Nos/m2



Figbre 3

RIVER DEBEN BIOMASS PIE CHART 1987

MEAN BIOMASS = 15.4 g/m2



Figure 4

LENGTH FREQUENCY DISTRIBUTION AND YEARCLASS STRUCTURE OF ROACH
FROM THE RIVER DEBEN.
NOVEMBER/DECEMBER 1987.
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Figure 5

THE GROWTH OF ROACH FROM THE RIVER DEBEN
NOVEMBER/DECEMBER 1907.

<95% confidence limits *re shown -for samples
of 5 or nor* fish)
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Figure 6

LENGTH FREQUENCY DISTRIBUTION AND YEARCLASS STRUCTURE OF DACE
FROM_THE RIVER DEBEN. ~ " -

NOVEMBER/DECEMBER 19B7.
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Figure 7

THE GROWTH OF DACE FROM THE RIVER DEBEN
NOVEMBER/DECEMBER 1907.

(95% con-fidtncv limits art shown -for samples
of 5 or more fish)
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Figure 8

LENGTH FREQUENCY DISTRIBUTION AND YEARCLASS STRUCTURE OF PIKE
FROM THE RIVER DEBEN.
NOVEMBER/DECEMBER 1987.



Figure 9

THE GROWTH OF PIKE FROM THE RIVER DEBEN
NOVEMBER /DECEMBER 1987.

<95% confidence limits are shown -for samples
of 5 or more fish)
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Figure 10

LEN6TH FREQUENCY DISTRIBUTION AND YEARCLASS STRUCTURE OF PERCH
FROM THE RIVER DEBEN.

NOVEMBER /pEC_EMBER"1987.
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Figure 11

THE GROWTH OF PERCH FROM THE RIVER DEBEN
NOVEMBER/DECEMBER 1987"

<95% confidence limits are shown for samples
of 5 or more fish)



Figure 12

RIVER DEBEN BIOMASS PIE CHART 1987

MEAN BIOMASS = 154 g/m2

RIVER DEBEN BIOMASS PIE CHART 1984



REGIONAL FISH DISEASES UNIT

HEALTH CHECKS ON COARSE FISH FROM

THE RIVER DEBEN
INTRODUCT ION

In conjunction with the survey of fish populations on the River Deben, a sample
of coarse fTish was submitted to the Regional Fisheries Laboratory for general
health checks and assessment of the parasite burden.

METHODS

Fish were brought back to the laboratory alive and examined as soon as possible
after arrival. A brief assessment was made of the live condition of the sample,
after which, fish were sacrificed and examined post mortem. Grcss external and
internal examainations were carried out, and a representative selection of
tissues taken for standard histological and microbiological investigations; all
tissues showing abnormalities or lesions were taken. In addition, parasites
were noted and collected/processed for identification.

RESULTS

A total of 15 fish were submitted; species, morphometric and sex ratio data are
detailed below.

Length range (cm) weight range (Q) sex
Roach (10) 15.9 - 23.1 68.0 - 158.0 7 male, 3 female
Pike ( 5) 17.5 - 40.5 36.7 - not recorded 1 male, 4 female

The results of parasitological examinations are shown in Table 1 for the parasite
species recorded, the respective hosts, and the sites and levels of infection.
Parasites are listed according to taxonomic group. With the exception of
Sporozoon tincae (presumptive identification) infection in a single roach, the
parasite species were typical for the hosts examined, and levels of infection
did not present any significant disease aspects. The presence of Sporozoon
tjncae had elicited obvious pathology in the form of ulcerative, haemorhagic,
boil-like lesions on the snout, fin bases and within the buccal cavity. The
haemorhagic and mucoid transformation had resulted iIn quite severe lesions,
albeit in one isolated fish.

Lesions and histopathological in the sample are listed in Table 2. Apart from
the roach lesions due to Sporozoon tincae described above, the general condition
of fish in the sample, both externally and internally, was considered to be
good, and no other entities of disease significance were noted.



DISCUSSIONS AND SUMMARY

A total of 15 fish were examined from the River Deben. Apart from a single
roach infected with Sporozoon tincae, the general condition of fish submitted
was considered to be good, and no lesions or parasites of widespread disease
significance were apparent.

For Sporozoon tincae this infection should be noted. Although only one roach
was affected, the ™loody-boil*® transformation elicited by the parasite is
quite striking. The presence of (?) Sporozoon tincae is one of interest

since this haplosporidian parasite is relatively unusual in the UK (subject to
formal confirmation of identification). This species is a rickettsia-like
organism which infects histiocytes (tissue cells). Affected fish show
haemorrhagic lumps in the skin and other organs, which swell up and eventually
burst, assuming an ulcerative aspective. The infection is unusual and little is
known regarding transmission or development, although presumably dissemination
occurs when the spores are released from the boils. Isolated infected specimens
have been recorded from several sites in the region and we are continuing
investigations on all incidences to assess the wider significance, if any,

of the infection.

87/140 Norwich



TABLE I* - HOST AND PARASITE SPECIES FROM

THE RIVER DEBEN I
PARASITE HOST SPECIES SITE AND LEVEL OF INFESTATION
(Number infected) J
PROTOZOA
Trichodina sp Roach/2 Gill lamellae, light infections
Trichodina sp Pike/1 Gill lamellae, light infection n
T. urinale Roach/1 Ureters, light infection |
? Sporozoon tincae Roach/1 Skin, snout, buccal cavity and Tin bases -
localised heavy infections
Eimeria rutili Roach/1 kidney intertitial areas, few cysts 1
MYXOZOA
Henneguya psorospermica Pike/1 Gill kmellae, heavy infections
Chloromyxum sp Pike/1 Kidney tubular, few troohs present
Myxidium lieberkuhni Pike/2 Urinary bladder, trophs and spores noted
Myxidium rhodei Roach/2 Gall bladder, few spores present I
Myxidium sp Roach/5 Kidney interstitial areas, few cysts noted
Myxobollus sp Roach/1 Gill lamellae, light infection
PLAYYHELMINTHES |
MONOGENEA
Dactylogyrus sp Roach/5 Gill filaments 5-15 worms per fish noted ~
Tetraonchus monenteron Pike/3 Gill filaments, 5-15 worms per fish noted
DIGENEA
Posthodiplostromulum
cuticola Roach/2 Skin surface, 1-10 cysts noted per fish
(encysted “blackspot® stage)
Diplostomum sp Roach/9 Eye lens, 2-40 stages per -fish
(metacercarial larval Pike/4 Eye lens, 2-10 stages per fish
stages) n
CESTODA I
Triaenophorus nodulosus Pike/3 Liver, several cysts noted (1 fish)
Intestine, 3 -5 worms per fish noted (@ fis
Caryophyllaeides fennica Roach/1 Intestine, 2 worms noted



TABLE 2: LESIONS AND HISTOPATHOLOGICAL ENTITIES NOTED IN FISH FROM
' 'w
THE RIVER DEBEN

ENTITY/LESION OBSERVED FISH SPECIES .(Number affected)
EXTERNAL
(N.A.D. - No abnormalities detected) Roach/8, Pike/4
Opacity of left cornea Pike/1
Haemorrhagic goil-like lesion on snout, extending iInto Roach/1

buccal cavity; similar lesions at bases of left
pectoral and.pelvic fins (due to S. tincae)

GILLS
Pale necrotic patches on filament (S. tincae) Roach/1
Secpndary fungal infection Pike/1
| « 1ld hyperplasia of respiratory epithelium Roach/2
derate hyperplasia of respiratory epithelium Roach/4, Pike/1
Marked hyperplasia of respiratory epithelium Roach/1, Pike/1
£ Variable congestion of branchial vessels Roach/2
Aneurysms (limited) of lamellar capillaries Roach/2
Inflamed buccal epithlium Roach/1
I INTERNAL
Liver - pale, no micropath Roach/1
- granulomata (parasitic origin) Pike/1
Gall bladder - pale and fibrous Egggﬂ;i
Body musculature - localised mucoid transfromation
of histiocytes i Roach/1
Spleen - pale, no micropath
- Kidney - pale, no micropath Roach/1
’ Roach/1

~ hypercellular interstitial areas



TISHERY: _RIVER_DEBEN -pr/1SIOM:=~JJORWICH AUTHOR: J.S. WORTLEYI
TITLE-AND DATE OF SURVEY FISHERIES SURVEY*'OF THE RIVER DEBEN - NOV/DEC 1987

Im i“rarPRiviours”~rrgs”, [
REASON(S) FOR SURVEY ROUTINE SURVEY

BIOLOGICAL AND CHEMICAL QUALITY NWC CLASS 1B/2 BMWP = 96-53 LINCOLN INDEX = B/C J

SAMPLING METHOD(S) PULSED DC.ELECTRO-FISHING

MEAN__J5 .37 g m MEAN 0.1021 mi'2 1
48.10 g m2 MAX 0.3743 mi 2
FISH BIOMA - _
S OMASS 0.88 g m2 FISH DENSITY | MIN 0.0065 2
TOTAL NO. OF SAMPLING SITES 9 COMMENTS ON ESTIMATES DATA REFER TO FISH
10cm FISH HEALTH SAMPLE REF. NO. 87/140
PERCENTAGE NO. OF
LENGTHS OF RIVER (ka) IN EACH BIOMASS CLASS KEY  SPECIES BIOMASS DENSITY GFTIC
A B | c D R ROACH 23 44 m
20 i K PIKE 31 10 9
SPECIES COMPOSITION E EEL 42 4 9
BIOMASS PIECHART DENSITY PIECHART
T TENCH 3 3
D DACE 1 3 6
SL ROACH 6
cB BREAM 1
G GUDGEON 2
PERCH 6

YEAR CLASS STRUCTURE AND GROWTH RATES OF IMPORTANT SPECIES

#DOMINANT YEAR CLASS, s = MEAN ANNUAL SURVIVAL RATE &
GROWTH KEY: VF = VERY FAST; F = FAST; M * MODERATE; S =SLOW; VS ® "VERY SLOW

PRINCIPAL CONCLUSIONS AND RECOMMENDATIONS
Very little change in mean biomass and density and community structure since

previous survey. Winter aggregations occur at specific sites. Potential for_

ORSV development and further recreational Tishery development. _



PORT OF A FISHERIES SURVEY

OF THE RIVER DEBEN

January /fferch 1984

Report No. ND/FSR/6/84



INTRODUCT ION

1 This report summarises che data arising from a quantitative survey of the
fish populations in the non-tidal River Deben between Crettingham and
Melton. This was che first quantitative assessment of fish stocks in
the River Dehen to be carried out by Anglian Water.

2 The aim of the survey was to obtain reliable baseline data on the
components of the fish community including density, biomass, growth rates
and year class strengths of the dominant species.

3 Sampling sites

1.3.1 Twelve sites having a total length of 2196 metres were sampled

from a total river length of approximately 16 km. Details of
each sampling site are given iIn Table 1 and the location of each
site is shown 1in Figure 1. Sites were selected so as to

represent as far as possible the different physical
characteristics of the river.

1.3.2 The depth at different sites varied between 0-1 metre and 2.5
metres and the river was generally Tairly narrow, shallow and
slow Flowing. The substratum varied from hard gravel at
Crettingham to fairly soft mud with beds of accumulated silt at
Wickham Market.

1.3.3 The river fTalls approximately 15 metres between Crettingham and
the tidal limit at Melton, 1i.e. the overall gradient between
these points is approximately 93 cm/Km- However, as with many
other rivers in the Norwich Division, the river is artificially
impounded at various mills (Ufford, Wickham Market, Easton) and
this leads to diversity iIn the river habitat at these points.

4 Water Quality

1.4.1 The analytical results of routine water samples taken from the
river at Crettingham, Wickham Market and Loudham during 1983/84
are shown iIn Appendix 1. Water quality is generally high and is

not influenced by any effluents which would be detrimental to
fish life. However, agricultural effluents do occasionally
pollute the river at discreet points and when this occurs the
results can be catastrophic for fish life (see Appendix 3).

1.4.2 The biological status of the river is good with a wide diversity
and abundance of aquatic invertebrates (Appendix 2). This
diversity of invertebrate life reflects both the good water
quality and the diverse physical aspects of the habitat.

.5 Angling Interests

1*5-1 Woodbridge Angling Club control the fishing on the river upstream
of Wickham Market. For the rest of the river, the fishing is in
the hands of riparian landowners who will usually permit access
to the river by anglers.
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Site No.

o ¢ p N R

10.

a

River Deben Survey - January / March 1934

TABLE 1

Sampling Sites

Location

Cretingham Bridge
Brandeston School
D/S Brandeston
Easton Farm Park
D/S Glevering House

U/S Wickham Market
Mill

D/S Wickham Market
Bypass

U/S Londham Decoy
Naunton Hall Farm
Low Farm

Ufford

U/S Melton Sluice

Date
Sampled

6/3/84
5/3/84
1/73/84
29/2/84
28/2/84
27/2/84

22/2/84

21/2/84
20/2/84
18/1 /&4
12/1/84
9/1/84

Length
m

157
167
195
147
190
210

250

150
190
200
150
190

width

m

~N 0~

O O 0 o O N

10.

14.

N Wy O g
N o1 O N O

o

Area

1130.4
1346.0
1365.0
1470.0
1520.0
2950.0 hA

2000.0

750.0
1178.0
1400.0

525.0
1368.0



METHODS

2.1

All sices were sampled using pulsed d.c. electro-fishing an
quancitative estimates of the number of fish present were mad
using successive removal methods. Details of these and othe
methods used have been given 1in previous reports of Tisherie
surveys, e.g. report number ND/FSR/2/83 "Report of a fisherie
survey of the upper River Wensutn - April/May 1983".

3- COMMUNITY STRUCTURE

3.1.1

3.1.2

3.1.3

The total number of each species of fish caught at each site i:
shown in Table 2. Estimates of the actual numbers of fish ~O0ci
present at each site are shown in Table 3.

A total of 1927 fish representing ten species were caught. Tht
frequency of occurrence of each species at the Cwelve sites
sampled was as follows:-

Eel 1 Stoneloach

Pike 12 Gudgeon

Perch 10 Common bream

Roach 9 Rudd

Dace 5 Bul Ihead
The relative abundance of each specie rived from the mean
biomass of fish 5,10cnm occurring at sites is shown in
Figure 2. Mean biomass was 12.587 gn/m of which about half was
composed of eels. Roach, pike, perch and dace made up the

remaining biomass, although dace contributed only a very minor
proportion of this.

3.2 Size Frequency and Age Structure

3.2.1

3.2.2

Roach

Length frequency distributions for each year class of roach are
shown in Figure 3. Fish aged between O+ and 10+ (1983-1973 year
classes) occurred in the population. Good year classes of roach
occurred in 1978 and 1981 (5+ and 2+ fish). Survival between
year classes was generally good. The 1983 year class (0+ fish)
did not appear to be particularly strong, but these Tish were
below the size caught quantitatively by the electrofishing gear
and their numbers would therefore have been underestimated.
Although the overall year class composition of the roach
population was normal, the distribution of fish® in the river was
not as expected (see Section 4).

Dace
Length Tfrequency distributions .for each year class of dace are

shown in Figure 4. A total of only twenty five fish were caught
and the species is not, therefore well represented in the river.



> o g O

=

«

River Deben Survev - January / March 1954

Communiiv oilructure

mean

Fish > 10 cm

biomass

12587

g/m



* Species

Roach

~Nace

Perch
V Gudgeon

Stoneloach

t C Bream

Bul Ihead

(B/Ejudd

Total

~ike
Roach

I"lDace
Perch

. Eel
]|

I ToTAL

River Deben Survey - January / March 198™

TABLE 2

Total number of fish caught at each site.

16

207

231

462

482

85

30
61

183

16

13":

22

27

5 4
2 1 1
2 6 6 1

Fvish s 10 ea

1 3 n 10
141

17 14 137 52

36 39 310 62

18

~N 0 00 ©

&

17

Fish < 10 cm

1 12 Total

1 516
5 8

11

1

6 32
1

3 3
1

10 5 573
10 1 76
452

1 17
18 8 154
240 52 655

269 63 1354



Species

Pike

Roach

Dace

Perch

Eel

TOTAL*

Estimated numbers of each species of fish > 10 cm present at each site with 95% confidence limits

12
(12-13)

210
(207-215)

16
(12-30)

238

River Deben Survey - January/ March 1984

2 3 4 5
7 5 8 1*
7-9) (6-18)

103

(85-125)

30* 13 36 18*

(13-16) (27-57)

77 4> 12 a7
(61-100)
217 22 56 3%

* Minimum estimate based on total catch J

TABLE 3

G-11)

13*

14*

Site

11*

141*

6*

15*

158

(127-190) (52-74)

31

12
(10-21)

60

72

69

4_5*

10

l*

5*

17

1
(10-12)

l*

18
(18-19)

240*

270

52*

Mean*

6.83

39.47?

1.42

13.58

58.67

1.19.92
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3.3

3-2.3

3-2.4

Growth

3.3.1

3.3.2

3.3.3

3*3.4

However, the ages of those Tfish caught ranged between 04 (1983
year class) and 5+ (1978 year class). The 2+ fish (1981 year
class) formed the dominant component of the population.

Pike

Length frequency distributions for each year class of pike caught
are shown in Figure 5. Fish aged between O+ and 6+ were caught
(1983-1977 year classes). The population was dominated by O+
fish.

Perch

Length frequency distributions for each year class of perch

caught are shown in Figure 6. Fish aged between O+ and 4+
occurred in the population. The 1981 and 1982 year classes
dominated the population (1+ and 2+ fish).
Roach

Mean lengths for each year class of roach were derived from
scales taken from 848 fish aged between 0+ and 10+. Results are
shown in Table 4 and Figure 7. The Hickley and Dexter growth
index was calculated to be 98.0 which is below the norm for the
British Isles and was the lowest index of growth from roach so
far recorded in the Norwich Division. Growth rate of roach is,
however, moderate.

Dace

Mean lengths for each year class of dace were calculated from
scales taken from 26 fish aged between 0O+ and 5t+. Results are
shown in Table 4 and Figure 8. The Hickley and Dexter growth
index was 105.6, indicating that the growth rate of dace iIn the
River Deben is above the norm for the British Isles.

Pike

Mean lengths for each year class of pike were derived from scales
taken from 72 fish aged between 0+ and 6+. Results are shown in
Table 5 and Figure 9. The Hickley and Dexter growth index was
calculated to be 76.0 indicating that the growth rate of pike in
the River Deben is well below the norm for British Waters. This,
however, 1is probably related to the small overall size of the
river.

Perch

Mean lengths for each year class of perch were derived from
scales taken from 148 fish aged between O+ and 4+. Results are
shown in Table 5 and Figure 10. The growth rate of perch in the
Deben is moderate.
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River Deben Survey - January / March 1984

Growth in length of roach and dace

Roach
Age Mean Fork Standard Sample
Years Length cm Deviation am Size
O+ A .06 0.75 59
1+ 7.96 0.97 226
2+ 10.39 i .53 265
3+ 16.0 1 .47 oY1
4+ 19-52 1.4 43
5+ 20.74 1.81 69
6+ 22.90 1.49 42
7+ 22 © 1.79 30
8+ 2n 8 1.34 12
O+ 27.38 1.20 6
10+ 28.05 6.01 2

Dace
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River Deben Survey - January / March 1984

Growth in length of pike and perch

Pike
Age Mean Fork Standard Sample
Years Length cm Deviation aa Size
O+ 20. 04 l.a 40
H 28.84 2.54 m 13
2* 39.75 3.93 10
F 3t 48.30 1.4 2
4+ 56.30 1.80 3
5+ 64.80 4.24 2
| 6+ 72.05" 3.88 2
.
Perch

Common Bream

1 fish aged 1+ 9*7 cm
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3.3.5 Common bream I
One fish only was caught aged 1+ (Table 5).

Fish Densitv I

The density of each species of fish (no/m~ of fish 10 amj

each site is shown in Table 6.- Where the number of Fish

was too small to permit an accurate estimate of density t0
made, this value has been derived from the total catch and hi

represents a minimum value. 1

3-4.2 Total fish density was low at S sites, moderate at 3 sites
high one sice (Site 11). The highest total density (OB
fish/m ) occurred at site 11 and was composed aldose entirelJB
small eels. Mean total fish desnity was 0.114/m

3-4.3 The density of roach was highest for roach at
(Crettingham). The density of roach at this site (0-186/m ) ©
moderate to high and was significantly higher than at any oth”
site. The density of dace, perch and pike was low at all si
and the density of eels was low or moderate at all sites
site 11 where ic was very high.

Fish Biomass I

3.5.1 The biomass of each species of fish (gm/m2 of fish £10 cm) ca
at each site is shown in Table 7. Total fish biomass was lovjj
very low at five sites (3,4,5,6,10 and 12); moderate at chi
sites (2,8 and 9) and high or very high at three site™® (1,7
11). The mean tocal biomass was moderate (12-587 gm/m  CluU |

3.5.2 The biomass of roach was very high at sice 1 moderate at site
and low or very Ilow at all other sices- Pike and
contributed significantly to the overall biomass at all sit®
and apart from roach at sites 1 and 7 formed the major part
the fish biomass in che river (see Figure 2). n

DISCUSSION

-l
This survey has shown that over most of the length of the non-tidal RiP
Deben, the fish population is dominated by eels and pike. Other speci
which are of more interest to anglers, 1i.e. roach, dace and perch H
present throughout the river but - except at one or two specific site®
are only present in low numbers-

By far the greatest density and biomass of roach occurred at the upstrH
limit of the survey at Crettingham. These fish clearly spa
successfully in the river and large numbers of 1+ and 2+ fish occurred
the samples taken at Brandeston (Site 2). Why the numbers of roach wfl
not greater at most of the other sites sampled, was not clear- Desp™
the presence of eels and pike at all sites sampled it was not thoug
likely that the roach population was subject to over predation by th~”
species. At Site 7 a large shoal of roach had formed under the Al2 r £
bridge~



Species

Pike

Roach

Dace

Perch

Eel

TOTAL *

* Minimum estimate based on total

0.010

0.186

0.014

0.210

0.005

0.076

0.022*

0.057

0.160

0.004*

0.010

0.003*

0.017

catch

River Deben Survey - January / March 1984

Density (no/m2) of fish > 10 cm present at each site

0.005

0.024

0.008*

0.037

0.001=

0.012~*

0.011 *

0.024

Site

0.001

0.003*

0.004*

0.005*

0.013

0.006*

0.071*

0.003*

0.008*

0.079

0.167

0.016

0.080

0.096

0.008*

0.007*

0.007

0.006*

0.038*

0.066

10

0.001~

0.001~

0.004*

0.006*

0.012

11

0.020

0.002*

0,034

0.457*

0.513

12

0.001~

0.001~

0.006*

0.038*

0.046

Mean*

0.007

0.029

0.001

0.011

0.00

0.114



Species

Pike

Rorirh

Pace

Perch

rei

TOTAL *

* Minimum estimate based on total

3.885

23.179

2.552

29.616

I S
2 3
2.158 0.623*
3.335
0.707*  0.325
8.907 0.366*
15.107 1.314

m—h

River Deben Survey t January / March 1984

f _m

TABLE 7

»

Biomass (gm/m*) of fish > 10 cm present afc each site

1.349

1.095

1.361*

3.805

catch

0.055*

0.690*

1.118*

1.863

Site

6 7

0.065 1.010*

0.174* 11.579*
0.167*

0.190* 0.466*

0.542*  8.445

0.9717 21.e67

4.158

7.384

11.542

9.284*

0.145*

0.460*

0.311*

3.526*

13.726

10

0.032*

0.046*

0.066*

0.523

0.667

1

7.319

0.030*

3.202

37.211

47.762

12

0.061*

0.177*

0.499*

2 .266

3.003

Mean*

2.500

. 3.2nr,

r
0.070

0 620

6.18i

12.587



4.3

4.4

4.5

5.1

5.2

5*3

5-4

5-5

5.6

5.7

The roach which are present in the river showed a normal year ci

structure with good survival up to 10+ The 1981 vyear class
particularly strong and should serve to maintain the numbers of lar
fish in the river as the year class grows on- The growth rate of ro

was somewhat slower than that recorded from other waters within
Norwich Division but was nevertheless quite adequate and there was
evidence of the presence of stunted fish.

Dace have, a very limited distribution in the river brought ab
principally by the lack of flow over most of the river’s length. It \
only in the faster water downstream of mills that this species exists
any numbers- Perch, on the other hand, occurred at 10 of the 12 si:
sampled. None of the fish caught were particularly big, but ;
population contained fish aged up to 4+ and the 1+ and 2+ year clasl
were well represented. There was, however, sotre evidence of ™Yei
disease” in the fish caught and it is likely that this was reason for t
limited number of larger perch in the river.

Pike (20%) and eels ((49%) together formed about 69% of the biomass

fish over 10cm length. However, despite this apparent dominance t
actual numbers of pike and eels present were not excessive and the
dominance in Tables 6 and 7 reflects the low numbers of other speci
present rather than excessive numbers of pike and eels. It

recommended that one or more off river supplementation units (ORSU"s) a
developed on the upper and middle reaches of this river as soon as

practicable.

SUMMARY AND CONCLUSIONS

Twelve sites were sampled between Crettingham and Melton.

A total of 1927 Tish representing ten species were caught. Eels forme
the dominant component of the overall biomass of fish £10cm (49%) ar.
pike represented 20% of the biomass. Roach was the dominant cyprini

(26% of the biomass).

Total fish density was low at 8 sites, moderate at 3 sites and high a
one site. Mean total fish density was low (0.114/m ).

Total fish biomass was low or very low at 5 sites, moderate at 3 site
and high or very high at 3 sites. Mean total biomass was moderat

(12.587gn/in) . (e/att 1)

Roach was the dominant cyprinid in the river and the population containe<
fish aged between 0+ and 10+~ Good year classes occurred in 1978 am
1981 and survival between year classes was good. The roach populatior
was however limited in its distribution, with most Ffish occurring iIn the
Crettingham to Brandeston stretch and over a fairly short length
downstream of Wickham Market. The growth rate of roach was moderate.

The dace population was very limited, only 25 fish aged between 0+ and 5+
were caught.

Pike occurred at all sites with fish aged between 0+ and 6+ being caught.

The growth rate of pike was rather slow, probably reflecting the small
size of the river as a whole.

>22



5*8

5.9

5*10

Perch occurred at 10 sites and were aged between 0+ and 4+. The
distribution and success of this species in the river 1is probably
influenced by the occurrence of 'perch disease”.

The most significant feature of the survey was the limited distribution
of cyprinids especially roach iIn a river which appeared to be ideally

suited to this species.

It is recommended that one or more ORSU"s are established adjacent to the
upper and middles reaches of the river as soon as possible.

23



REPORT COVERS PERIOD(S) FROM 01/04/83 70 31/03/84

SAMPLE POINT - RO4BFDEBO70_ R.DEBEN/
SAMPLE TYPE - BF

DETERMINAND

PH

COND 20 C
SS 105 C
TEMP C
BOD+ATU
AMMON 1A
NITRITE
NITRATE
1.0.N AS N
AIK CACO3
HARD TOTAL
CALCIUM
MAGNES 1 UM
P ORTH DIS
CHLORIDE
DO FIELD.X

zzZ224

0061
0062
0135
0076
0085
0111
0118
0117
01 16
0162
01 58
02 41
0237
0191
0172

. 9219

UNITS

PH UNITS
USIE/CM
MG/ L
CEL
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L CACO03
MG/ L CACO03
mg/Z1 CA
MG/L MG
MG/L P
MG/L CL

X SATN

Z2=Z2 =Z2=z20

NO.

OF
VALUES

OO0 00000 O0OONOO UTOO

WHITE BRIDGE* LOUDHAM
RIVER/STREAM WATER

MEAN VALUECOR RANGE) STD.D EV.
8-0083 0.188
929.5833 81.894
10-4166 13.787
11 .25 6.1 809
2.1083 0.5299
0.2033- 0.2116 >0.176
0-1272 0.0684
8.2 6.9729
u.o 0.0
300-0 18.3847
408-0 0.0
155.0 0.0
5.5 0.7071
0-335 0.2333
58.25 8.7086
93.75 o _____ 16.8205

*** STATISTICS FOR

95XILE COR RANGE)

8.37S8-

1070.0948(LOG
32.3591(L0OG
22.9497<L0G
3.0722(LOG
0.5312(LOG
0. 2567 (t0g
21.0191(LOG

7.6377
NORMAL)
NORMAL)
NORMAL)
NORMAL)
NORMAL)
NORMAL)
NORMA L)

U.o (ONLY VALUE)

313.0 (MAX

VALUE)

408.0 (ONLY VALUE)
155.0 (ONLY VALUE)

6.0 (MAX
0.7735(L0G
73.5712(L0OG

VALUE)
NORMAL)
NORMAL)

68.8546 (5%ILE)

ANOTHER SAMPLE POINT ON NEXT PAGE ***

NO. OF SAMPLE -

GRID REF

MINI MUM

~
(o]

A
ol

a1

AN OO RLWN Oy
coocoohrhooOO®

N
[
\I
o

408.0
155.0
“ 5.0
0.05
44.0
68.0

12

T™™ 31500 55100

MAX IMUM

8.4
1040.0
51.0
20.0
3.1
0.65
0.25
23.0
14.0
313.0
408.0
155.0
6.0
0.8
72.0
132.0

MEDI AN

©
=
Eal

[EY

0O oONN A 9 ~
OOH,_\HO(HO(Q

w
o cC
o,
o

408. G
155.0
5.5
0.2
61.0
9C.0



/jffeAcdix t

R(POKT Ty/» t /W - I"AK | 3 - 11TA LI TI*L H,M>(kl4 i . rUwl
REPORT COVERS PERIOD(S) FROM 01/04/83 TO 31/03/84 NO. OF SAMPLES -
SAMPLE ...RO INT. RO4BFDEB0O23 RIVER DEBEN CRETINGHAM BRIDGE GRID REF - TM 22700 60600
SAMPLE TYPE - BF RIVER/STREAM WATER
NO. OF
DETERMINAND UNITS VALUES MEAN VALUECOR RANGE) STD.DEV. 9%B/£ ILE(OR RANGE) MINT MUM MAX IMUM MEDI AN

PH 0061 PH UNITS 1 0 8.0 0.0 8.0 " (ONLY VALUE) * 8.0 8.0 e.o
COND 20 C.. 0062 USIE/CM 1 0 940.0 0.0 940.0 (ONLY VALUE) 940.0 940.0 940.0
SS 105 C 0135 MG/L 1 0 7.0 0.0 7.0 (ONLY VALUE) 7.0 7.0 7.0
TEMP C 0076 CEL 1 0 18.0 0.0 18.0 (ONLY VALUE) 18.0 18.0 V8.0
BODeATU T 0085 MG/L O 1 0 2.8 0.0 2.8 (ONLY VALUE) 2.8 2.8 " 2.8
AMMON 1A N 0111 MG/L N 1 0 0.35 0.0 0.35 (ONLY VALUE) 0.35 0. 35 ro. 35
NITRITE N 0118 MG/L N 1 0 0*2 0.0 0.2 (ONLY VALUE) 0.2 0.2 0.2
NITRATE N 0117 MG/L N 1 0O 4.0 0.0 4.0 (ONLY VALUE) 4.0 4.0 4.0
P ORTH DIS 0191 MG/L P 1 0 0.6 0.0 0.6 (ONLY VALUE) 0.6 0.6 0.6
CHLORIDE 0172 MG/L CL 1 O 62.0 0.0 62.0 (ONLY value; 62.0 62.0 62.0
00 FJELD X 9219 X SATN 1 O 108.0 0.0 108.0 (ONLY VALUE) 108.0 108.0 ... 108.0

*** STATISTICS FOR ANOTHER SAMPLE POINT ON NEXT PAGE™h itk



SAMPLE.
SAMPLE

DETERMINAND

PH

COND 20 C
SS 105 c
HMP C
UODeATU
ammonia
NITRITE
NITRATE
T.O.N AS N
AIK CACO3
HARD TOTAL
calclUM
magnesium
P ORTH DIS
CHLORIDE
DO FIELD X

=Z2=z 54

0061
0062
0135
0076
0085
0111
0118
0117
0116
0162
0158
0241
0237
0191
0172

POINT. RO4BFDEBO3P___
TYPE BF
NO. OF
UNITS VALUES
PH UNITS 13 0
usie/cm 13 0
MG/L 13 0
CEL 13 0
MG/L O 13 O
NG/L N 13 2<
MG/L N 12 1<
MG/L N 11 O
MG/L N 1 0
MG/L CACO3 2 0
MG/L CACO03 1 O
MG/L CA 1 O
MG/L MG 2 0
MG/L P 11 1<
MG/L CL 13 0
13 O

.9119, X SATN

*1 U*T 3 MC

REPORT COVERS PERIOD(S) FROM 01/04/83 TO 31/03/84

R.DEBEN,

RIVER/STREAM WATER

MEAN VALUECOR RANGE)

7.923
978*0769
12.0769
10*4615
2.0846 -
0.5776-
0.1708-
8*909
18.0
304.0
420.0
160.0
5.5
0.3863-
59.8461
90.1538

0.5853
0.175

STD .DEV.

0.1012
60.2956
12.0862

4.9094

0.7278
>0.6235
>0.1685

6.4723

0.0
15 .5563

0.0

0.0

0.7071
>0.3064

9.2542

16.4967

BRANDESTON BRIDGE/ CnETINGHAM

95 ILECOR RANGE)

8.1225-
1080. 3054 (LOG
33.6013(LOG
19.7279(L0OG
3.4381(LOG
1-6724(LOG
0.4749(LOG
21.0313CLOG

7.7236
NORMA L)
NORMAL)
NORMAL)
NORMAL)
NORMAL)
NORMAL)
NORMAL)

18.0 (ONLY VALUE)
315.0 (MAX VALUE)

420.0 (only

value)

160.0 (ONLY VALUE)
6.0 (MAX VALUED

0.9578CLO0OG
76.1 5861L0G

NORMAL)
NORMALS

65.7944 (5%ILEJ

*** STATISTICS J_OR_ANOTHER SAMPLE_?PANL ON N?*L pAce

NO. Of SAMPLES

GRID REF

MINIMUM

e}
©
OO0 oOoO~NOOOoO~~N

A
[0 ]

A
NOOOAMOOG O gy

N

©
w
oo

420.0
160.0
5.0
<0.05
45.0
72.0

13

™ 23800 60300

MA X1 MUM

8.1
1080.0
41.0

ME 01 AH

(o]
= ~
(@ =R NoRENICIEN|
. I} . I}
w O ©
—A

OCOWUIOO OxO

PN W
oNn O =
WO o utoOo dn
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DATE PRODUCED ANGLIAN WATER  AUTHORITY - CHEMICAL DATA PROCESSING SYSTEM PAGE NO
22/05/84

OUTPUT FROM GENERAL DATA ABSTRACTION FACILITY

REPORT. TYPE 712 - PART 3 - STATISTICAL SUMMARY REPORT

REPORT COVERS PERIOD(S) FROM 01/04/83 TO 31/03/84

SAMPLE. POINT_- RQ4BFDEBO60_ R. DEBEN/ UICKEN MARKETJ3R IDGE GRID REF - TM 30600 56500

SAMPLE TYPE - BF RIVER/STREAM WATER
DETERMINAND UNITS VALUES MEAN VALUE(OR RANGE) STD.DEV. 95%1LE(OR RANGE) MINIMUM MAX I MUM M.ED1 AM
PH 0061 PH UNITS 1 0 8.0 0.0 8.0 (ONLY VALUE) 8.0 8.0 r 8.0
COND 20 C . 0062 USIE/CM 1 o 1020.0 0.0 1020.0 (ONLY VALUE) 1020.0 1020.0 1020.0
Ss 105 C 0135 MG/L 10 5.0 0.0 5.0 (ONLY VALUE) 5.0 5.0 5.0
TEMP C 0076 CEL - . 1 0 8.0 0.0 8.0 (ONLY VALUE) 8.0 8.0 8.0
BOD+ATU T 0085 MG/L O 1 0 2.8 0.0 2.8 (ONLY VALUE) 2.8 2.8 2.8
AMMONIA N . 0111 MG/L N 1 0 0.3 0.0 0.3 (ONLY VALUE) 0.3 0.3 0.3
NITRITE N 0118 MG/L N 10 0.05 0.0 0.05 (ONLY value: 0.05 0.05 ‘ 0.05
NITRATE N 0117. MG/L N 1_o. 9.0 0.0 9.0 (ONLY VALUE) 9.0 9.0 9.0
P ORTH DIS 0191 MG/L P 1 0 0.3 0.0 0.3 (ONLY VALUE) 0.3 0.3 0.3
CHLORIDE__Q1.72 .WGe/L.CL___ X Q 66.0 0.0 66.0 (ONLY VALUE) 66.0 66.0 66.0
DO FIELD X 9219 X SATN 1 0 116,0 0.0 116.0 (ONLY VALUE) 116.0 116.0 116.0

j** ~ -=- -

---------------- *** STATISTICS FOR ANOTHER SAMPLE POINT ON NEXt PAGE

no. or



REGIONAL FISH DISEASES UNIT
HEALTH CHECKS ON COARSE FISH FROM
THE RIVER DEBEN, SUFFOLK

Introduction
In con junction with the survey of fish populations on the River Deben, samples

of coarse Tish from selected sites were brought to the Fish Diseases Unit for
general health examinations and assessment of the parasite burden.

A total of 30 fish comprising 3 species were examined; samples were submitted
from two sites - Brandeston (Perch, pike, roach), and Crettisham (roach only).
Upon inspection, most fish submitted appeared to be in good condition and no
evidence of any major infectious disease problem was indicated.

Parasite species recovered were consistent with those normally associated with
the hosts examined; no unusual species were recorded and generally the levels

of infestation did not present a disease aspect. Dactylogyrus infections of the
gills on roach from Crettisham were heavy and this may have resulted in a limited
gill pathology (increased mucus, hyperplasia, congestion), although a similar
irritant effect can be caused by poor water quality. Characteristic Ligula
pathology was evident in a single infected roach from Brandeston.

Methods

Fish were brought back to the laboratory alive, and examined as soon as possible
after arrival. A brief assessment was made of the live condition of the sample,
after which fish were sacrificed and examined post-mortem. Gross external and
internal examinations were made and a representative selection of tissues taken
for standard histological and microbiological investigations; all tissues
showing abnormalities or lesions were taken. In addition, parasites were noted
and collected/processed for identification.

Results

Fish were submitted from two sites - these, and the species examined, with
morphometric and sex ratio data are shown in Table 1.

The results of parasitological investigations are shown in Table 2, for the
parasite species recovered, with the respective host species, sites and levels
of infestation. Parasites are listed according to taxonomic group.

Histopathological entities, macro - and microscopic, are presented in Table 3.

In general, no significant parasites or histopathological entities were found
in the fish examined, the exceptions being as follows:-

Ligula intestinalis - The presence of a single larval plerocercoid in the body
cavity of the single roach from Brandeston resulted in a marked compression
of the visceral organs, slight proliferation of fibrous connective tissue,
and traumatic damage to visceral organs, in particular the liver.

Gill Monogenea - Roach from Crettisham harboured Dactylogyrus similis (87%
infection) and Diplozoon paradoxum (13% infection) on the gills. In the

22



case of the former species, the worm burden was high - 10 Ffish each
harbouring over 100 parasites.

lesions - Increased mucus production over the gill filaments was eviden
in 7 of 15 roach from Crettisham? gill aneurysms and slight hyperplasia
of the respiratory epithelium was noted in 7, and 5 fish respectively fro
These lesions may reflect the high worm burden noted abov
indicative of a response to irritation arising from poor

Gill

the same site.
but may also be
water quality.

Dr. C.N. TOMLINSON

25/4/84
H407/4



Table 1

Sampling sites, fish species examined, with morphometric and

Site Fish Species Length Range
(Number examined) (@
Brandeston Perch (12) 8.9 - 13.8
Pike () 15.2 - 21.0
Roach (@ 5.0

Crettisham Roach (@5) 11.5 - 18.3

Weight Range
(9)

9.7 - 43.8
26.4 - 67.7
3.7

35.6 -110.7

male

sex data

Sex of fish
female

undetermined



Table 2

List of Parasite and Host Species, with sites and levels of infestation

PARASITE

PROTOZOA
Trichodina sp (Ciliata)
Unidentified Flagellate
() Cryptobia

MYXOZOA
Myxobollus sp
Henneguya psorospermica
Chloromyxum sp

Henneguya sp

Myxidium rhodei

PLATYHELMINTHES
Monogenea
Dactylogyrus similis
Tetraonchus monenteron
Diplozoon paradoxum

Digenea
Allocreadium isoparum
Bunodera l:uciopercae
Diplostomum spathaceum

(metacercarial larval staged

Cestoda
Ligula intestinalis
(plerocercoid larva)

Caryophyllaeides fennica

Nematoda
Camallanus Lacustris
Encysted nematodes

Acanthacephala
Acanthacephalus lucii

Fungi
(™ Saprolegnia sp

HOST SPECIES
(Number infected)

Roach ()
Pike ()

Roach ()*

Pike ()
Pike )

Perch ()

Roach @)

Roach (13)

Pike @)
Roach (@)

Roach ()

Perch (1)

Roach (14

Pike ()
Perch ()

Roach ()*

Roach @)

Perch @)
Pike ()

Perch (&

Roach @)

1ISingle roach from Brandeston site

SITE AND LEVEL OF INFESTAF
|

light infec

light infec 1

Gill lamellae
Gill lamellae

Gill filaments - spores witll

Gill filaments - spores withi

Cysts in renal interstitial
several cysts seen In secti<
Cysts on body surface, up
fish

Cysts in renal interstitial®
several cysts seen in seel

Gill filaments 22 to 178 wok
Gill filaments 2 and 15 woi
Gill filaments one worm pell

Intestine - 5 worms present _
Intestine - 10 to over 200 wfl
Eye lens - 3 to 62 stages pe®-
I T _ 2 stages present
t T stage present £

Body cavity - 1 plerocercoid r

Intestine - 2 and 4 worms pri]
Intestine 1 to 5 worms per
Several encysted forms in

gut wall

Intestine - 1 to 7 worms per "

Gill filaments - light hyphalj



Table 3 - -k
Histopathoiogical entities (macro and microscopic) from River Deben fish

— ] *
Observation Fish species and
number affected
Gills - palor (macro) Perch (), Roach
- aneurysms Roach (@), Pike Q@
- slight hyperplasia Roach ®) , Pike @
- increased mucus production Roach (@)
Haemorrhagic skin lesions
- on head Pike (), Roach (O
- on body lateral surfaces Roach (), Perch (3
Tail erosion Roach (1), Perch (@
Descaling Perch &%
Increased mucus production Perch &
Liver - palor (macro) Roach (), Perch (@
- moderate hepatocytic vacuolation Roach (), Perch @
Pancreas - granuloma (?) parasitic Roach (1)
Spleen - congestion Roach (1)
- prominent lymphoid centres Roach (1)
Heart - congestion Roach (1)
- oedema Perch (), Roach @
- leucocytic infiltration Perch ()
Kidney - palor (macro) Roach ()
- tubular degeneration Roach ()
Intestine - congested wall Perch ()
Generalised traumatic damage to Roach (1)*

visceral organs and gonads.

* Single roach specimen from Brandeston site

[y



RIVER DEBEN (CRETINGHAM -> Melton): Biological Quality.
Details of Biological Survey.

A total of five sites on the River Deben were investigated during the summer

of 1984. Invertebrate and macrophyte samples were taken at all sites to provide
information on the quality of the river with regard to Ffishery potential. At
two of the sites, It was possible to Lake quantitative ’surber® samples. These
samples were processed and invertebrate biomass calculated.

Time was insufficient to visit all the ten fishery survey sites but the fTive
sites chosen covered representative stretches of the river.

Results.

D Brandeston Ford (TM 251601) to Wickham Mill (MM 306 566).

The River Deben from Brandeston Ford to Wickham Mill appears to be of good
biological quality. It is very clear that this stretch of river has not been

affected by the pollution incident of May 1984, which killed fish in the Upper
Deben.

At Brandeston Ford, where both slow and fast flowing areas were sampled, a
diverse fauna was dominated by Baetid mayflies and blackfly larvae (simulidae).
Minute cased caddis larvae of the family Hydroptilidae were also common.
Macrophytes were well represented with Sparganium emersum dominant in the slower
flowing area upstream of the ford.

Further downstream at Letheringham Bridge, a biotic score of 74 was calculated,
indicating a slightly inferior diversity of invertebrates. This was perhaps
accentuated by the relative uniformity of the habitat. This consisted of slow
flowing water supporting very dense growths of the water lily, Nuphar lutea.
Nevertheless, the crustaceans, Crangonyx pseudogracilis and Gammarus pulex,
and the mayfly Baetis sp were present iIn good numbers. Typical slow water

species were also present, including Notonecta glauca, Hydrometra sp and
Corixidae.

Upstream of Wickham Mill, flow was again extremely slow and supported rich stands
of the macrophytes, Nuphar lutea, Ceratophyllum demersum, and Callitriche sp.
Emergent vegetation was also very abundant and these combined to support a very %
rich invertebrate fauna. Representatives of five families of molluscs were
recorded, whilst the still water mayfly, Cloeon dipterum was abundant.

The dragonflies, Aeshna grandis, Sympe trum sp, Ischnura elegans and Coenagrion
sp were also present.

2) Eyke Ford to Ufford Bridge.

These two sites differed from the previous two sites in that flow was
fairly brisk over a shallow gravel substrate. As a result mayflies and caddis
flies again became important, although molluscs were calculated to form the
highest percentage of biomass at both sites. The total biomass values of 6.2
g/m2 for Eyke Ford and 10.3 g/m2 for Ufford Bridge compare well with results

calculated for the R. Wensum and R. Yare, suggesting a similar invertebrate
standing crop.

Macrophyte growth at these two sites, however, was very poor and at Eyke Ford
only a few clumps of Potamogeton pectinatus were present. At Ufford Bridge,

macrophytes were again scarce although mats of filamentous algae were quite
common.

Contd/
J3



Summary .

The River Deben from uretingham to Melton appears to be in generally good
biological condition. It its slower flowing areas macrophyte growth is

healthy and supports a diverse fauna, whilst iIn faster flowing areas the fauna
is still rich despite poor growth of macrophytes.

Estimates of invertebrate standing crop for the two shallow water sites are
comparable to those previously calculated for the River Wensum and River Yare.



TABLE (1). RIVER DEBEK~”.

SITE GRID REFERENCE

BRANDESTON FORD ™. 252 bO0J

LETHERINGHAM BRIDGE T\ xv\ 58

U/S WICKHAM MILL tm 308 50ve>
LOW FARM FORD Trhi 313
UFFORD BRIDGE T™M 30t sne

35

NO OF
FAMILIES.

23

17

28

24

22

101

74

113

118

102



The scoring svsteir.. E.M.V.P.

Score Water Quality in terms of Organic Pollution
25 Poor

26 - 50 Moderate

51 - 100 Good

101 - 150 Very good
150 Exceptional

This score was developed by the Biological Methodology Working
Party. Essentially it assigna a score of 1 - 10 to each taxonomic
facily depending on Its tolerance to organic pollution. The score
is then summed for each taxonomic group for each site.

Clearly, the physical nature and. size of river will modify the
expected score. However, in general terms the above values serve
as useful guidelines.



RIVEr. DEBEfv FBNMii?- BME. ~. 19™MW>a

1" Invertebrates.
01 igoch3sif Worms .

Tucificiaae
Lumbricidae
Naidiciae

Flatworms

Dugesia sp
Polycelis sp

Leeches

Erpobdella octoculata
Helobdella stagnalis
Hemiclepsis marginata
Glossiphonia complanata
Piscicola geometra
Theromyzon tessulatum

Mol luscs.

Valvata piscinalis
Bithynia tentaculata
Physa fontinalis
Lymnaea peregra
Planorbis albus
Planorbis carinatus
Planorbis vortex
Sphaerium corneum
Pisidium sp

Ancylus fluviatilus

Crustaceans.

Gammarus pulex
Asellus aquaticus
Asellus meridanus

Crangonyx pseudogracilis
Mayflies

Baetis scambus
Baetis vernus
Baetis sp

Caenis moesta gp
Cloeon dipterum
Habrophlebia fusca



Hydropsyche angustipennis
Polycentropus flavomaculatus
Sericostoma personatum
Athripsodes cinereus

Tinodes waeneri

Ceraclea senilis
Hydroptilidae

Goera pilosa

Rhyacophila sp

Limnephilidae

Dragonflies

Aeshna grandis
Sympetrum sp
Coenagrion sp
Ischnura elegans

Other flies.

Chironimidae
Simulidae
Sialis lutaria

Beetles & Bugs

Dytiscidae (Hydroparous sp
Deronectes sp
Graptodytes sp)

Corixidae

EImis aenea

Limnius volkmari
Oulimnius tuberculatus
Gyrinidae

Haliplus sp

Notonecta sp

Gerris sp

Hydrometra sp

Macrophytes

Callitriche sp
Ceratophyllum sp
Nuphar lutea
Sparganium sp
- Oenanthe sp
Potamogeton pectinatus
Filamentous algae
Sagittaria sp



APPENDIX 3
I

Report on the fish mortality in the River Deben at Crettingham - _3rdMay 198

1.2

-1

Introduction

3rd May 1984 the River Deben at Crettingham was pollutedl
pesticide (thought to be DDT) washed from a spray tank and wint
entered the river via the Framsden watercourse upstream
Crettingham Bridge. Observations carried out at the time indica;l
that some 200 fish (mostly roach and pike) had been killed betwe®
Crettinghara and Brandeston.

In an attempt to quantify the extent of the fish loss a furthtx
electro-fishing survey was carried out at site 1 on the 15th
1984. By utilising the same site on the river and the same met!
which were used when site 1 was first surveyed on 6th March 198al
was considered that reliable quantitative data on the effects of t
pollution could be obtained.

<P

Methods

Site 1 was enclosed with stop nets in the same manner as had
done during the Tirst survey and the site was Tished through twag
using pulsed d.c. electro-fishing. All fish caught on each fis;h"
were removed and held seperately in aerated bins on the river tBI
The numbers and lengths of all roach caught was recorded and l
total number and weight of eels caught was also recorded.

Results
The following fish were caught

Fish < 10 cn fork length

Species 6th March 1984 L5th May 1984 41
Roach 16 9
Stoneloach 5 1
TOTAL 21 14

Fish ~~10 cm fork len?th

Roach 207 % [ |
Pike 12 0

Eel 12 1
TOTAL 231 45



3.2

3.3

4.1

4.2

The actual numbers of fish present at the site calculated from the 2
catch successive removal method of Seber and Le Cren was as follows.

Numbers of fish”-10 cm fork length present at site

(Figures in Brackens are 95% confidence limits)

Species 6th March 1984 15th May 1984
*
Roach 210 48
(207 - 215) (36 - 72)
Pike 12 0
@ - 13)
Eel 16 9
(12 - 30)
TOTAL 238 57

The density of each species of fish present at site 1 expressed as
numbers per square metre of river was as follows.

Density of fish”-10 cm fork length occurring at site 1

-2
No. m
Species 6th March 1984 15th May 1984
Roach 0.186 0.042
Pike 0.010 0
Eel 0.014 0.008
TOTAL 0.210 0.050

Discussion

The survey carried out on the 15th May 1984 following the pollution
incident showed that for fish 10 cm fork length the number of roach
at site 1 had been reduced by almost 23% ; pike had been eliminated
and the number of eels had been reduced by 44%.

The pollution had an effect on fish life from a point upstream of
site 1 where the Framsden watercourse enters the Deben to a point
estimated to be near Brandeston School. The total river length
involved was therefore approximately 2 km. Taking the mean ri’er
width as 7 metres, the total river area involved was about 14,000 @& .



The density of roach ~ 10 gj at site 1 on the 6th March 1984 |
estimated to be 0.186 fish m *“ and at site 2 (Brandeston) to be 0.0*
fis]} m , 1e. the mean density between sites 1 and 2 was 0.131 Tfj«
m 8

The number of roach present in the 2 ka stretch between Cretting
and Brandeston can therefore be calculated as : 1

2,000 x 7 x 0.131 = 1,834 roach.

The survey carried out on 15th May 1984 indicated that some 23% |
these roach had been killed by the pollution ie* some 421 fish
Observations carried out at the time of the pollution indicated th~”
the total number of Tfish killed (roach and pike) was 200. It =
possible that 200 is an underestimate of the number of fish killec
and it is also possible that some roach were displaced downstream and
survived. |

Pike seemed to have been reduced in numbers to a greater extent thar.
roach and the survey of 15th May indicated that these Tish had bej]|
eliminated at site 1. How far this effect carried on downstream
difficult to say but it is not thought to have been beyond Brandesi

The population of roach iIn the River Deben is not high, and the riw _
depends heavily on Tfish in the upper reaches between Crettingham alﬂ
Brandeston as a source of young fish which move downstream an<

colonise the middle and lower reaches. Although the roach populatioj

in this upper stretch has not been eliminated, it is strongl;

recommended that the river between Crettingham and Brandeston is
restocked with about 400 roach. It is not thought necessary cA
restock with pike as the current reduction in the number of thiJl
predator will actually enable a more rapid recovery of the roach
population. n

Conclusions

Pollution of the River Deven by pesticide washings on the 3rd MayB
1984 was estimated to have killed 400 - 500 roach of 10 cm or lamger®
between Crettingham and Brandeston*

The pollution killed all pike between Crettingham and Brandeston. ’I

It is recommended that this stretch of the river is restocked with
400 roach and that the pike population is left to recover naturally*
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Hiver/SinNjad/tuky« & & * £

INVEKTE3RATE SURVEY

.. Sampling Point

Collected by - e Sorted By . L. ._........ "ee''ccccce
Date o o - Sample NO - oo i e aaaat e e
Details of sampling site (veg, substratum, flow) -.. _& /f/1

SRRLA VAR 4 PX § o= SV b e e
Porifera Myxas glutinosa

Hydroids. Lymnaea auricularia

Dendrocoelum lacteum Lymnaea peregra

Polycelis nigra
Polycelis felina
Polycelis tenuis
Dugesia polychroa
Planaria torva
Rhabdocoel idae
Nemertini
Nematoda

Nciididae
Tubificidae — —. -
Lumbriculidae
Lumbi*icidae
?B%hytraeidae

Piscicola geometra
Erpobdella octoculata
Helobdella stagnalis
Glossiphonia complanata
Eopobdella testacea

Theromyzon tessulatum

Theodoxus fTluviutilis
Viviparus fasciatus
Viviparus viviparus
Vilvata cristata
Valvata piscinalis
Bithynia tentaculata
Bithynia leachi
Assiminea grayana
Hydrobia ulvae
Potamopyrgus jenkinsi
Acroloxus lacustris
Ancylus fluviatilis
Zonitoides nitidus
Physa fontinalis
Lymnaea stagnalis

Lymnaea palustris

I*=#

oo
*e,

E
*hkkkx

R =

Planorbarius corneus
Planorbis crista
Planorbis contortus
Planorbis planorbis
Planorbis carinatus
Planorbis 1tU:ostoma
Planorbis vortex
Planorbis albus
Planorbis laevis
Segmentina complanata

Segmentina nitida

Anodonta cygnea
Anodonta anatina
Dreissena polymorpha
Sphaerium corneum

Pisidium

Cladocera
Ostracoda %o
Copepoda

Argulus foliaceus «-0--

Asellus aquaticus > 1,Q.

Asellus meridinanus

K*ooe
Gammarus pulex >/0
Gammarus zaddachi

Corophium lacustrae

Paleamonetes varians

Sphaeroma rugicauda

Astacus pallipes

Nemoura cinerea

Baetis rhodani
Baetis fuscatus
Baetis muticus efteen

Baetis veruus



Baetis niger

Centroptilum luteolum

Centroptilum pennulatum

Caenis horaria
Caenfém}ivdlénﬂm
Caenis moesta
Cloeon dipterum

EpHernera danica

Paraleptophlebia submarginata
Procloeon pseuécrufﬂlum

Sighlonuyus linneanus

Hepta&enia sulphurea
RvaccphjMa

| _J o
P dae
Polycontropidae
Psychouydae
Trianodes
Mysf-ar.ides
Phryganez -dae
ﬁbapetus
ol10
Molann_\aae
Leptoceridae

Hydroptilidae
Limnepbilidae

Lepidoptera

Sialis lutaria

Chironomidae

Chironomus thiunmi

Simulidae™/ni;u(Gr7 5N

Dixidae

Culicidae
Chaoborus
Tipulidae
Tabanidae

Syrphidae

Notonecta
ecces Plea
,**== Aphelochirus
Kspa
e.V:«" Hydrgr;éfridae
-~.9 Corixidae
UtV
eeees  Hygrobiidae
; Elraihthidag/ENJti5 SP.

- Haliplidas 37
e Gyrinidae

"L Hydrophilidae
0

Amsoptera

ZygSpterd

_____ Limnochari dae

s Hygrobatidae

0- Gasterosteus
Pungitius,

Phoxinus ,.

..... Total Groups

eocoe))

Trent T"Index

eccecce "pi/T CW$$> fc



Riv
Collected by ..... . .,(A]
Illlate ....... f. 7w~
Details of sampling site (veg,
............. .T. S&ptiji.
| Porifera
Hyaroids
| Dendrocoelum lacteum
Polycelis nigra
Polycelis felina

I Polycelis tenuis

Dugesia polychroa

I Planaria torva
Ehabdocoel idae

Mtemertini
Nematoda

| Naididae

Tubificidae

Lumbricuiidae

I.umbricidne
Enchytraeidae

l Fiscicola geometra
Erpobdella octoculata

| Helobdella stagnalis *°
Glossiphonia complanata

| Erpobdella testacea

Theromyzon tessulatum

m Theodoxus Ffluviutilis
Viviparus fasciatus

| Viviparus viviparus
Vilvata cristata

| Vvalvata piscinalis
Bithynia tentaculata

| Bithynia leachi
Assiminea grayana

_ Hydrobia ulvae

i Potamopyrgus jenkinsi

— Acroloxus lacustris

1 Ancylus fluviatilis
Zonitoi.des nitidus

Jphysa fontinalis
Lymnaea stagnalis

| Lymnaea palustris

substratum,

e . A*

O*

*hkk

Flow)

D AIANTEM N YA L .

Kyxas glutinosa
Lymnaea auricularia
Lymnaea peregra
Planorbarius corneus
Planorbis crista
Planorbis contortus
Planorbis planorbis
Planorbis carinatus
Planorbis leucostoma
Planorbis vortex
Planorbis albus
Planorbis laevis
Segmentina complanata

Segmentina nitida

Anodonta cygnea
Anodonta anatina
Dreissena polymorpha
Sphaerium corneum

Pisidium

Cladocera

Ostracoda

Copepoda

Argulus foliaceus
Asellus aquaticus
Asellus meridinanus
Gammarus pulex
Gammarus zaddachi
Corophium lacustrae
Paleamonetes varians
Sphé&eroma rugicauda

Astacus pallipes

Nemoura cinerea

Baetis rhodani
Baetis fuscatus
Baetis muticus

Baetis veruus

.......................... <f£.

eS¥4*

sV/-4S
t/ il

teec«f

C-.



Baetis niger

Centroptiium luteolum

Centroptilum pennud.atum

Caenis hnim Go S

Caenis ri\ralo*ilu

Caenis ccesta

Cloeon dipterum

rhjhei-iora danica

raral-ytophlebia subraarginata

prool oo™n p.ceuc.crufulum
linneanus

Y.oyia.”viia y”~.iphurea

Hye.c”p>j--\a

Hy hAdae
Fle.ln.ri7~rilie
Ror—y;*.or.tropidae
Fsychc:aydae
Trianodes

Ky«! ar-i

PhryYY .—idee
Agapetus

Silo

Kolannr.dae

Leptoceridae
Hydrop®: 0J.aae

LimnepbiD. idae

Lepidoptera

Sialis lutaria

Chironomidae

Chiror:n:.*.us foirfsX @LL/Ft6i05
Simul . idae

Dixidae

Culior-® .dae

Chacboms

Tipulidae

Tabanid?.o

Syrpbi.™0

o*o.‘

eod* oo

HeoxHt
* @R

e**oe

AG.

#Hoen *#

Notonecta

Aphalrooliirus "' I Ve

Nc.pa

Kydrc; r»etridae

Corixa.dae ’

Dytiscidae- .

Hygrobiidae
Elrainthidae

Haliplidaa
Gyrinidae

Hydrophi lidae

Anisoptera
Z/50pt*3ra

Limnocharidae

Hy”~robatidae

Noor~acheilus

Cctt

Gasterostous

Pufgitius
Phoxinus

Total. Groups

Trent Index

?2d£

ecco*e

eC*0>

o Neye



.......................... Sapling Point .....A JJ3& ..=

I Collected by ... o fiiaiaan Sorted By ... . io...
Date .......ccaao-- &V%/.?&.., ..... *a\ sci~ipte NO -
Details of sampling site (veg, substratum, flow) .M .r*e Bres TNNNS

| sJt SANJrxi . Grfu<tA.

| Porifera Myxas glutinosa
Hydroids Lymnaea auricularia

| Dendrocoelum lacteura
Polycelis nigra -—

| Polycelis felina
Polycelis tenuis
Dugesia polychroa

Plgnharia torva
Kigabdocoel idae
er‘ertini

Neraatoda

Naididae
Tubificidae
Lunbriculidae
Lunbricidne
Enchytraeidae

Piscicola geometra

Erpobdella octoculata

Helobdella stagnalis

Glossiphonia complanata

| Erpobdella testacea
2§;omyzon tessulatum

ITheodoxus fluviutilis
Viviparus fasciatus

IViviparus viviparus
Vilvata cristata

| vValvata piscinalis
Bithynia tentaculata

| Bithynia leachi
Assiminea grayana

| Hydrobia ulvae
Potamopyrgus jenkinsi

microloxus lacustris

l:ncylus fluviatilis
Zonitoides nitidus

| ?hysa fcntinalis

Lymnaea stagnalis

JLymnaea palustris

Lymnaea peregra - —
Planorborius corneus
Planorbis crista
Planorbis contortus
Planorbis planorbis
Planorbis carinatus
Planorbis leucostoma
Planorbis vortex —
Planorbis albus
Planorbis laevis
Segmentina complanata

Segmentina nitida

Anodonta cygnea

n Anodoiita anatina

q 5

Dreissena polymorpha
Sphaerium corneum

Pisidium = —-————-

Cladocera

Ostracoda ————-
Copepoda

Argulus foliaceus
Asellus aquaticus -
Asellus meridinanus
Gammarus pulex
Gammarus zaddachi
Corophium lacustrae
Palearaonetes varians
Sphaeroma rugicauda

Astacus pallipes

Nemoura cinerea

Baetis rhodani
Baetis fuscatus
Baetis muticus

Xdeetrs“veruus

® « ® 0«

<l

..?(.#



Bastis niw - - Notonecta
Centroptilum lutsolum T Pl t————
Gentrgptaium parrulatLm Cofee  AdThOliins”
Ceenis lorara ———--—-— A= UM Hm
Ceenis riwulorot, e Hyorametride
Caenis o=t -- F :/Q*']-ixicbe
Cloeon dipterun B e-a
Foherera danica ceeee DytisCicee ,,
Paraleytophlebia sbirargirata =) mHyogrcoiicee
Proaloon porcliaufulun o EIMinthicee
Sl s I!maams . Hliplice
eyl i == Gyrinice
Beaqxj.-la Hydrgchillidee
Hy— ti-ilae——— — — 7 O A .
Fslony "icke ISptera
Folyodttropidee At
Pdovyke —— ——-— -~ ~ ke Linmdtariide
Trianodes oMok W YO tidee
WA cocse ]
PhN\ca=i0a Shokokcicke gtfntmgfeﬂm
Agpetls -5
Silo e ] " ofdSe Gaslemstas
Kol d.d'ie FU‘Q!tILB
leptocericee . »-  B—— _— 00D Foxins
Hadgy\2Jde -
Limerbilicke % ol Gops
- Trent Inoex
Lepidoptera 00200 .
Sialis lutaria —- -—— 0 >0, e
Chironomidae———- ———-— oddee
Grar; s thgan geese
Simuiiaee ,— O ~
Dxaebe
Qlictke — —————— 0]
Gedobn £? ? essee
Tipulicke —— Fodee

L1 | 0 i



INVE3TE3RAT3 SUHVSY

River/Fro a/TikatFYo= 3>

Collected by $ACuUH

Sorted by N fknH-

Depth N"1-0"V Flow o /s
Vegetation I;,yal. n

Comments

P = Present, <C™0; C = Common, 10-50;

Porifera

Hydroids

Dendrocoelum lacteum P
Polycelis nigra
Polycelis felina
Polycelis tenuis
Dugesia tigrina
Dugesia lugubris
Dugesia polychroa
Planaria torva
Rhabdocoel idae
Nemertini
Nematoda

Naididae
Tubificiaae
Lumbriculidae
Lumbricidae

Enchytraeidae

Piscicola geometra

Erpobdella octoculata c
Helobdella stagnalis

Glossiphonia complanata
Erpobdella testacea

Theromyzon tessulatum

Theodoxus fluviatilis
Viviparus fasciatus
Viviparus viviparus
Valvata cristata
Valvata piscinalis
Bithynia tentaculata
3ithynia leachi
Assiminea grayana
Hydrobia ulvae
Potamopyrgus jenkinsi
Acroloxus lacustris

sampling Point A hzo

Sample Number

Date »7~~T77
I/ Zxk X

- SpVocy<\

Substratum zswajS*

A = Abundant, 50-100; VA

Fhysa fontinalis
Lymnaea stagnalis
Lymnaea palustris
Lymnaea truncatula
Kyxas glutinosa
Lymnaea auricularia
Lymnaea peregra
Planorbarius corneus
Planorbis crista
Planorbis contortus
Planorbis planorbis
Planorbis carinatus
Planorbis leucostoma
Planorbis vortex C
A-——————— Cc* 1 2
Planorbis albus
Planorbis laevis
Segmentina complanata

Segmentina nitida

Anodonta cygnea
Andonta anatina
Dreissenia polynorpha
Sphaerium corneum

Pisidium

Cladocera

Ostracoda

Copepoda

Argulus foliaceus

Asellus aquaticus

Asellus meridianus

Crangonyx pseudogracilis

Gammarus pulex r?
Gammarus duebeni

Gammarus zaddachi

Corophium lacustrae



bpnaerosa nooKen
Faleamonetes varians

Astacus pallipes

Nemoura cinerea

Baetis rhodani

Baetis fuscatus

Baetis muticus

Baetis vernus

Baetis buceratus

Baetis niger
Centroptilum luteolum
Centroptilum pennulatum
Caenis horaria

Caenis rivulorum

Caenis moesta

Cloeon dipterum
Ephemera danica
Ephemerella ignita
Ecdyonurus insignis
Habrophlebia fusca
Paraleptophlebia submarginata
Frocloeon pseudorufullum
Siphlonurus linneanus

Keptagenia sulphurea

Rhyacophila
Hydropsychidae
Fhilopotamidae
Folycentropidae
Fsychomydae
Trianodes
Mystacides
Fhryganeidae
Agapetus

Silo
Kolannidae
Leptoceridae
Kydroptilidae

Limnephilidae

Lepidoptera

Sialis lutaria

Simulidae
Dixidae
Culicidae
Chaoborus
Tipulidae
Tabanidae
Syrphidae
Psychodidae

Ceratopogonidae

Notonecta
Plea
Aphelocheirus
Nepa
Kydrometridae

Corixidae

Dytiscidae Q_
Hygrobiidae

EIminthidae

Haliplidae

Cyrinidae

Hydrophilidae

Anisoptera
Zygoptera

Limnoc laridae C
Hygrobatidae -A-

Neonachei lus
Cottus
Gasterosteus
Pungitius

Phoxinus
Sewage Fungus
Total Groups 11

Trent Index * 0
D.0.E. Class ft- le,” )

« 1



3iver/Broad/Lake
Collected by
Sorted by

Depth 0 *

Vegetation « C{L\Jovw <v.

Comments mMTreETn

<T

P = Present, <C*10; C = Common, 10-50;

Porifera -

Kydroids
Dendrocoelura lacteum
Polycelis nigra P
Polycelis felina
Polycelis tenuis
Dugesia tigrina
Dugesia lugubris
Dugesia polychroa
Planaria torva
Rhabdocoelidae
Kemertini

Nematoda

Naididae

Tubificidae
Lumbriculidae
Lumbricidae

Enchytraeidae

Piscicola geometra

Erpobdella octoculata

Helobdella stagnalis

Glossiphonia complanata C-
Erpobdella testacea

Theromyzon tessulatum

Theodoxus fluviatilis
Viviparus fasciatus
Viviparus viviparus
Valvata cristata
Valvata piscinalis
Bithynia tentaculata
Bithynia leachi
Assiminea grayana
Hydrobia ulvae
Potamopyrgus jenkinsi
Acroloxus lacustris

Ancylus fluviatilis

Sampling Point /73S 2>R___
Sample Number e

Date -7?m &= 747
Substratum c*/"u>eX. ,c i(f*

= Abundant, 50-100; VA = Very Abundant, ">1(

Physa fontinalis
Lymnaea stagnalis
Lymnaea palustris
Lymnaea truncatula
Myxas glutinosa
Lymnaea auricularia
Lymnaea peregra
Planorbarius corneus
Planorbis crista
Planorbis contortus
Planorbis planorbis
Planorbis carinatus
Planorbis leucostoma
Planorbis vortex
Planorbis albus
Planorbis laevis
Segmentina complanata

Segnentina nitida

Anodonta cyghea
Andonta anatina
Dreissenia polymorpha
Sphaerium corneum

Pisidium

Cladocera
Ostracoda

Copepoda

Argulus foliaceus
Asellus aquaticus
Asellus meridianus
Crangonyx pseudogracilis
Gammarus pulex
Gammarus duebeni
Gammarus zaddachi
Corcphium lacustrae

Corochiun multisetosum

\eP



Sphaeroma hookeri

Paleanonetes varians Simulidae

Astacus pallipes - Dixidae
Culicidae ~ -

Nemoura cinerea ) = Chaoborus

;-Tipulidae *

"Baetis rhodani*” v L - Tabanidae " *
Baetis fuscatus . Syrphiaae
Baetis muticus . i Fsychodidae
Baetis vermis - Ceratopogonidae

Baetis buceratus

Baetis niger = Notonecta
Centroptilum luteolum = Plea
Centroptilum pennulatum Aphelocheirus
Caenis horaria Nepa
Caenis rivulorum Hydrocietridae

\ o & Caenis dSoesta Corixidae |
Cloeon dipterum
Ephemera danica Dytiscidae C.:
Ephemerella ignita Hygrobiidae
Ecdyonurus insignis , -Elcinthidae
Habrophlebia fusca Haliplidae 0
Paraleptophlebia submarginata Cyrinidae J
Procloeon pseudorufulum Hydrophilidae

Siphlonurus linneanus
Keptagenia sulphurea Anisoptera

Zygoptera
Rhyacophila

Hydropsychidae o Linnoclaridae

Fhilopotamidae - - Hygrohatidae

Folycentropidae Py

Fsychomydae Neonachei lus 0

Trianodes -Cottus

Mystacides Gasterosteus

Fhryganeidae Pungitius

Agapetus Phoxinus

Silo

Molannidae Sewage Fungus

Leptoceridae

Kydroptilidae Total Groups

Licnephilidae Trent Index v
Class e |

Lepidoptera

Sialis lutaria



~llected by Qi Substratum

Netntion C

Yo W241

Comments

1_" p
~Ei:nA3CCOFXIDAE
FfinArncnelu n Ifictenrn

30/30/

Ail/.SIIDAE 30730/

Polycelis felina__

Polycelis nigra___

Polycelis tenuia__

Dugesia lugubria__

Dupesia polychroa_

Eugesia tigrina

IGOCHAETA f

Lumbricidae_

Lumbriculidae.

Naididae /
v £

SCICOLIDAE

20/20/
10/ 10/

icola R‘cwetra
uZLJ.IDAE
o> octoculata
RSSIFKCN'IIDAS

Glossiphonia complanata___

10710/

Glossiphonia heteroclita--
mHelobdella st.ipr.alis
hercr.yzcn tessulatum

hGAS

heodoxus fluviatilis
\Ty)‘nrrsﬂ”
Vivinsrus f.TRriattis
iviparus piscinalis
tVATIDAB
Vslvata crist-itEL.

falvata m”crosto.na

10/10/

jalvata oiscir.alis
“SC3HIDAE

k~ir.ea prrayana__

10/10/

[fthyr.ia leachi------mm-
Bithynia tentaculata.
Hydrobia «w»
otnr-opyr*rus jenkinsi
"CYLIDAI
Acrolcxus lacustris.

cvlus fluviatilis

uvba aCUub -
fcvbe fontinal i3.

ivsa heterostrotiha

AEID AS )c 10/

B~rr.aea auricul.oria

Mr-r.nea R.ilustris

Lymnaea perepra. .

TTinaea s t a

b:ic rlutir.cca

otrD\
>

p.norhis alhus.

1071074

Dcnth 77" =

Planorbis crista.
Planorbis I?evis_

Planorbis leucostoma..

| Planorbis planorbis

j

Planorbis vortex
Segraentina corr.nlanata___
5egr:entina vitidae
UNION'IDAS
Anodonta anntina”.
Anodonta cygnea__
Unio pictorura
SFHASRIIDAE
Pisidium
Sohaeriun corneum
DREISSENI3AE

Dreissenia polynorpha

i 2~

*

J

Asellus aquaticus__
Asellus meridianus
;  GAKMARIDAE
Crangonyx pseudogracilia
Gar.rMrus duebeni
uacur-arus puj.ex
Garrrrruri xadciachi
| CO3CPKIIDAE

; Corophiura multiGetosuxs
. ASTACIDAF,

Astacus pallipes
m r:E!I'OURIDAE

: CAPIIIIBAE
CIILOROPSHLIDAS

| I
! LSUCTRIDAE

\ PrSLIDAE

PERLODIDAE

; TAUNIOPfiHi UIDA

Flow V.A\flIQ

ey

10710/

ho/ko/

59744

60/20/
50/70/

cos1co/

0410074
94(00%
2040074
94000

£0/1CO/



20720/

) ) .,ctollec: , 30/30/
“idtis jCL. .17k ) P
~ieti& 1 J RSB 30/30/"
entroo-iliisa luteolun-----
cntrcotilun penr.ulntunu. i APIlSI.CCHEIR1 DAE 8100/
loecn dipterun—------------- — — -
erocloton T>seudorufultra n Tispidas 30/30/ *
50/70/
;ilidae
ACNIS S0esta. e —  — oo hydromet”idas &>/
icrtis —-X
3 K IKIDAE 807100/ CORIXIDAE /- VBT
pharea danica. e .
premerg/Qulfrata | "DYTISCIDAE T P--- .30/30/
£KERTLLINAE 807100/ o __Iv\Wywe C
phemerella ignita I lIEBIDA 30730/
ow/ 10y T
TAGSFCTIDAE o
cdyonurus ELMIriTHIDAE 30/30/
cpta‘enia .
TO? 1311DAS 80/100/ HALIPLIDAE \| Vv 30730/
mibrophlebia fusca . VVAX,"s = V¥
"eJT.Isrt O 'hIAb™ 2  *MiViris* ¢c-i n stfl i HY.OHOPHILIDAS A oo -
HLOfIUSIDAS 80r 100/
GYRIiiiDAS 307507
\@GTILIDNE To/70/ v
eaoetus, AG3IIDAE 60/80/
nyacopr.il»
aOPSYC-".IDAE ~30/30/ AESIC-1IDAE 88/
AT CPIDE 50/70/™ LEG?IDAE e 8o
"HOFOFDAE 60780/ GCHPIlIEAS 50745074
JGIIDE 80r 100/ ~J CCHDULBGASTERIDAE 6078
\
rergr/rerm 807100/ m CORUULIIDAS * 60/80/
i
*1DAS 807100/ ' LISSLLULID/.S 6072104
Rhidae £0/100/ ., KYDHAC*r:n.I.IDAE
1"QOniDAS So/100/ v
L
20PTILIDAE wow
EPHILIDAE 50/70/
X dae 20/20/
.alis .
"CNCV.IDAE f
) a 5/s/
ILIUAE 30/30/
lidae 30/30/
fou3 m;*nh or groups . F3E32NT MUKBiH OF GROUPS
T.R.L. T.B.T.
D.0.Z. ] I D.0.E.
H.K.V.P. 1 9.K.V.P.



on

NG

00
7*






K [VIIH SIK DATE

= r——
CODE ke IM 2<1 &0 |
Flow 5li*de Subst rate 3>
Boulderi
Pebbles

Slack Ocirltu* _.............
Marginal pljntc

Submerged plant* .....

SUBMERCED PUUTS MARGINAL/EMERGENT PLANTS
Z Cover 3 0"V- One bank

Aplut nodlflorm Both banka ,.

berula erccta Sparse . ....

callitriche ip X © ~ Patchy.....

Chara sp Abund* nt .... Em

Elodea canadtensl* Few specie* . --z
Fllancntous alga*; Many specie*

I"ontlnal 1* up Dominant spp

Hyr topliyl lin *p

Nuphar luted
Nynplutjiﬁ'ﬂk *
Oenant W fluvlallll* \
kuti*iDi;i Tui> cri»|iu»

Po tiMOC#lan pectinatus
Ranunculus sp

2anntc™iotl la )>nlustlf



Ljnd Use
Ujjileljnd

Urtd.. ol

H* *turi 1l .

Arable ..............

t)ec id . vajix

cyiill.

Nnher i Toel Tke -

Tt .

li*pcct on river

» ,t

Dtpil.P.. TA.2/.T"W

Ke present ittlvc of
ruach?

Ve */ \o

<D

n.M.u.r,

Visible mY{o« of effluent's

101



DENDROCOEL IDAE PLAHORBIDAE

Dendrocoelua lactern Planorbis albus
Bdellocephala > Planorbis carlnatua
Planorbis contortua
PLAKARIIDAE Planorbla crista
Polycelis ip Planorbis laevls
Planarla torva Planorbla leucostoma
Dugesia lugubrla Planorbla planorbla
Dugesia polychroa Planorbis vortex
Dugesia tlgrlna Segnetln* coaplanaCa

Segnentlna vitldac
OLIGOCHAETA

Lunbricldae UH10H1DAE
Luabrilculldae Anodonta anatlna
Naldldae Anodonta cygnea
Tubtflcldae > Unlo plctorow
PISCIOUDAE SPHAERI[DAE
Piscicola gecmetra Plildlua Sp
Sphserlua corneui S r
EKPOBDELLIDAE
6>oels ASELLIOAE
Ctoss IPHONI I DAE Aacllut aquaticus
Closslphonta Aaellua aerldlanua
Helobdella stagnalis
Theromyzon tessulstm CAMHAJtIDAE r'
Crangonyx pscudogrsclll )/
NERITIDAE Canoarut duebenl
Theodoxua fluvlatllls Canoarua pulex
Canoarus zaddachi
VIVIPARIDAE
Vlvlparua fasclstue COROP1111DAE
Vlvlparua vlvlparua
ASTACIDAE 8
VAIVATIDAE
Valvata crllCata NEHOUR I DAE 7
Valvata aacroatona
Valvata piaclnalla CAPNI10AE 10
HYDRO811DAB CHLOROPERL1DAE 10
Aaalnlnea graytni
Bithynia leachl LEUCTRIDAE 10
Bithynia tcntacul ata
Hydrobia ulvae BAETIDAE
Potamopyrgus Jenkinsi Baetis ap
Centropbllua luteolua”
ANCYLIDAE Centroptllu» p*nnulatin
Acroloxus lacuatrla Cloeon dlpterua
Ancylus fluvlattita Procloeon pseudoruful .ua
PIirSIDAE CAEWIDAE
Pliyaa fontlnalta Caenis sp
LWNA E1DAE EPHKMRRFDAP. 10
Lyvnaea aurleularta Epticoera danlca
Lymnaea paluatrla KI*llciio ra vulg* ta

Lynns«a ptregra
Lynnaaa atagnalla



Epheroerelit Igntta

EPHEMERELL I FUE 10 HDOROSTIDAE A ,r

ELMINTHIDAE
1IKPTACENI IDAE 10
Ecdyonurus ip HALIPLIOAE
Ileptagenla ip
HELOOIDAE
LEPTOPHLEBUDAE 10
H«brophlebla fusca CYR IS"10AE
ParaleptopHlebla lubaarglnota
} AESHNIDAE
SIPHLONIFFi I0AE 1
LESTIOAE
RHYACOPNILIDAE 7
Agapetua fuaclpea COHPHIOAE

Rhyacophila ap
CORDULEGASTERIDAE
HYDROPSYCHIDAE

CORDUITI0AE
POLYCENTROPIDAE

L1BELLULIDAE

5

7
PSYCI10HYI'1DAE 6

0 COENAGR110

PIIRYCANEIDAE
HYDRACINRLIS F ~

SKR1COSTOHAT IDAE 10

CERATOPOGON I DAE
COERIDAE 10

CLADOCERA
HOUNNIDAE 10

0STRACODA
LEPTOCERIDAE 10

COPEPOOA
HYDROPTIL1DAE JfPct

LLHHEPHILIDAE
S LALLDAE

CHIRONOMIDAE

S IMUL1DAE

TIPULDAE

NOTONECT IDAE

PLEIDAE

APHELOCHEIRIOAE -~ -.uw S
NEPIDAE[5~> A (<
11YDROHETRIDAE

COR IXI DAE fA

DYT I5CIDAE



HIVKX

COUK

Flow Shade
Vvry fatie ............ Kane
Riffle . ... - Low
Fasi run .> ... Med
Slow run ............ .. Cru««t
Pool

Slack ................

SUBMERCED PLANTS

1 Cover m

Aplut nodlflorin
He ruin erccta
Callitriche *p
Chara %p

Elodea canadlenil*
Fllanentoue algnu
Font Inal 1* »p
Myriophyllum ap

Nuphar [luted

Nynphait ol
Oenunthc fluvlatllii
1Tt Tiui.i"tun cr 1*]>u»
Potit0occton \>ect Inntua
Ranunculu* «p

Zannlcticl 11la (iAlu>t(«

Substrate

BOVEQEN® el l*ee«el<
Pebbles
Crjve l
Send ,,
sit  VZ::
Detritus ........

Kargina | plant*

Submerged plant*

MARCINAL/EMERGENT PUNTS

One bank

Both bank* .,

Sparse

Patchy

Abundant

Few *pccl«s

Kany

ijicclct

Dominant K]ip



Ljnd Use

Ujjiteland ............ Uldih ... Visible sign* of effluent ™
Inpjci on r(v«r
Urban ........... j.*. Depth n
Pasturet .,I'PPL .. Trap .........
ArabU itikmitkn (g ........... X
Kv.Hh ol Kejirtfliutreelw uf
runchl
G nh ........
Y« ¢/No

Spat«/Recent Spatv/Low Klow



DENDROCOEL 10AE
DenJrocoelua lacteun
Bdellocephala

PIANARIIDAE
Folycalli ip
Planarla torva
Dugeslt lugubrl™*
Dugetla polycliroa
DugeiU ligrlna

OLIGOCHAETA
lunbritldae
luabrlculldae
Naldldae
Tublficldae

PISCIOLIDAE
Piscicola geoaetra

ERPOBDELUDAE

CLOSSIPHONIIDAE
Glossiphonia ip
Helobdella stagnalis
Theroayzon teaaulatw

NERITIDAE
Theodoxu* fluvlatllls

VIVIPARIOAE
Vtvlparui fasclatuc
Vivlparua vlvlparus

VAIVATIDAE
Valvata crlatat*
Valvata nacroatona

Valvata placlnall*

HYDROBUDAt
Asolnlnca grayana
Blchynla leachl
Blthynla tentaculata
Hydrobia ulvae
Potamopyrgus Jenkinsi

ANCYLIDAg
AerolOKVi licuttrlf
Aneylui fluviitllii

PHTSIDAS
Ptiysa fontlnalta

LYMHAE IDAE
Lyunaea aurlcularla
Lynnaea palustrla
Lynna«a pcrcgra
Lynnaea stagnalis

SIr

PLANORBIDAE
Planorbis albus

1 Planorbti carlnatus
Planorbis contortus
Planorbis crista
Planorbis laevls
Planorbia leucostoma
Planorbis planorbia
Planorblt vortex
Segnetln* coaplanata
Segocntlna vitldae

UNTONIDAE
Anodonta anatina
Anodonta cygnea
Unlo plctorua

SPHAERUDAE
Plildlua *p
Sphaerlua corneui

ASELLIDAE
Asellus aquaticus
Asellus «crltllanus

CAMHAJUDAE

Crangonyx pseudograclll ®

Canturui duebenl
Canoarua pulex
Caaaarus zaddachi
COROPHIIDAE
ASTACIDAE
HCMOURIDAC
CAPHIIDAE
CHIOROPERLIDAE

LEUCTRtDAE

BAETIDAE
Baetis sp

Centropbllua luteolua*
Centroptllua pennulattn

CU«en dlpiem

Prpoloaoft pnudarufuluB

CAEN IDAE
Cactila op

EPHEHERtOAE

Ephemera danlea
Ephenara vulgAta

Jjr

10

10

10



roST

EPHEMERELLIDAE 10
Ephemerella Ignlca

HEPTACENIIDAE 10
Ecdyonurus ip
Heptagenla ip

LEPTOPHLEBI IDAE 10
Hibrophlcbla fusca

Paralcpcophlebla subnarglnata

S IPHLOS"UR 10AE b

RtfYACOPHILIDAE 7
Agapctus fuaclpei
Rhyacophila tp

HYDROPSYCH I DAE r
POLYCENTROP IDAE 7
PSYCHOHY I IDAE 8
PIIRYCANETDAE 10
SKRICQSTOKAT I DAE 10
COERIDAE 10
HOUHNIDAE 10
LEPTOCERIDAE 10
HYDROPTLL IDAE 6
LLMNEP UL IDAE 7
SIALLDAE 6
CHIRONOMIDAE r 2
StMULIDAE 5
TIPULDAE 5
NOTONECT IDAE 5
PIEIDAE 3
aphelocheiribae 10
NEP1DAE 5
11YDROHKTRIDAE 5
CORIXIUAE 5

DYTISCIDAE 5

KYCROBI IDAE

ELMINTHIDAS

. KALIPLIDAE

HKLODIDAE

CYRIX IDAE

AESHNIDAE

LESTIDAE

COHPKI0AE

CORDULECASTERIDAE

CORJJULIIOAE

L1BELLULIDAE

COEKACRIIDAE

HYORACITINELLIOAE

CERATOPOCONIDAE

CLADOCERA

OSTRACODA

COPEPODA



KM$2ekA. St
ud h6k
Plow Shade
V«ry favt None <
Riffle  ..... ~Low ,,
Fa St rUN e e (vd
Slow run ............ -Croat
Pool ... ...l

Slack ............ ..

SUBMERCED PLAUTS

I Cover mm

Aplio nodlflortn
Berula crccta
Callitriche sp
Chara *p

Elodea canadlenilt
FI li-Dtntou* algae
Font Inal la vp

Hyr lophyl Un »j»
Nuphar luteA
NynphaUA alh*
Oenuntlic fluviatile
I6GLt0)>"tro criepN
tuti1*oputon pec!ln«tua
Rjnunculut ip

/anntcUcll In pnliHtl*

Substrate
Boulder* .......
Pebbles ....... R

Grave |

Ha rgtnal plants i

Subraergcd plant*

MARGINAL/EMERGENT PLANTS

One bank ...oiiiiiiiiiiiiiis it

Both bank* ... il

Spa rse

Ha tchy

Abunditnt ... ...

Few spec 10* ...

Many jpocles ......ciiiiiiiiiann

Dominant Hjip , [

D m Jowl ﬂJUt

L' « conuon
1- prcacnt

T - Lrace



Land Use
Vaftelantf
Urban
Pjytvril

DUC Icmmjnd ...

of

VIstbW *I*n« uf effluent"t
Impact on river

vVidth T.,.

%pm;QS..../.
T«np
*Kj"jUA i

Re pr«s«at«t lv« uf
rvoch?

Y« t/Ho

Spate/Kecent Spjfv/Uw Klow



DENDROCOEL I10AE
Dendrocoelum Uct«*m
Bdellocephala

PLANARUDAE
Polycelii ip
Planarla torva
Dugeala lugubri*
Dugeala polychroa
Dugeala tlgrina

OLIGOCHAETA
Lunbricldae
Luabrlculldae
Naldldae
Tublflcldae

PISCIOLIDAE
Placlcola geoaetra

ERTOBDELLIDAE

CLOSSIPHON1I10AE
Cloaalphonla ap
Helobdella atagnalla
Theroayzon teaaulatw

NERITIDAE
Theodoxus fluvlatllla

VIVIPARIDAE
Vlvlparua fasclatua
Vlvlparua vivlparua

VALVATIDAE
Valvata crlatat*
Valvnta nacroatona
Valvata placlnalla

HYDROBI IDAE
Aavinlnea grayana
Blchynt* leachl
Blthynla tentaculata
Hydrobia ulvat
Potaaopyrgua JenltlnalL

/r

ANCYLIDAE
Acroloxua lacustrla
Ancylui fluvlatllls

PHYSJDAE
Phyaa (ontlnalla

LtMNAEIOAE
Lynnaea aurlcularla
Lynnaea paluatrla
Lyona«ta percgra
Lynnaea itagnallt

PLANORBIDAE
Planorbta albua

= Planorbla carlnatua
Plauorbla contortua
Planorbla crlata
Planorbl* laevla
Planorbla leucoatona
Planorbis planorbla
Planorbla vortex
Segnetlna eoaplanata
Segaentlna vitldac

UNIONIDAE
Anodonta anatlna
Anodonta cygnea
Unlo pictorua

SPHAERUDAE

Plildl.ua ap
Sphaerlua cdrneiu Ei

ASELLIDAE
Aaellua aquatlcua
Aael lui oerldtanui

CAMXARIDAE 6
Crangonyx pteudogracllla
Camaarui duebent
Caaaaru* pulex
Camttirui zaddachi

COROPHIIDAE 6
ASTACIDAE 8
NEHQURIDAE 7
CAPHIIDAE 10
CHLOROPE8J. IDAE 10
IEUCTRIDAE . 10
BAETIDAE 4
Baell» ap

Centropbllua luteolua®
Centropdlua p«innulatui
Cloeon dipterum
Procloeon paeudorufulua

CAEMIDAE
Cacnla ip

EPHEXER10AE 10
Eplieaera danlca
Ephenora vulgata



EPHEMERTLI10AE 10
Ephemerella Ignlta

HEPTACENIIDAE 10
Ecdyonurus ip
Hepi«genl« sp

LEPTOPHLEBII10AE 10
Kabrophlebla fuse*

Pjraleptophlebla submjrglnata

SIPHLONURI0AE 10

RHYACOPHILIDAE J
Agapctua (usclpcs
Rhyacophillk ap n

HYDROPSYCHIDAE

POLYCENTROPIDAE

PSYCHOHY I 1DAE

PHRYCANEIDAE

SERICOSTOKATIDAE

COERIDAE

KOUHNIDAE

LEPTOCERIDAE

HYDK.OPTILIDAE

LLMKEPUILIDAE

SIALLDAE

CHIRONOMIDAE |

SIMULIDAE

T1PULDAE

NOTONECTIDAE

PLEIDAE

APHELOCHEIR1DAE 0

WEP10AE
ItYDRCHETRIDAE

CORIXILME

DYTISCIDAE ;

t.

HYCROBIIDAE
ELKIKTHIDAE
HALIPLIDAE
HKLODIDAE
CYRIXIDAE
AESHNIDAE
LESTIDAE
CQHPHIOAE
CORDULECASTERIDAE
CORDULII0AE
LIBELLULIDAE
COEKACRI10AE
KYORACKNELLIDAE
CERATOPOGONIDAE
CLADOCERA
OSTRACODA

COPEPOOA









KIVHK

000V

Flow
Very fast
Riffle

fj»t run

Slow run M .M .iHM
Pool..... .

Slack .%.

D

SUBMERCED PLANTS
X Cover “¢

Apian nodlflorin
h&rulj crcctd
Callitriche ip
Chara »p

Elodca eanadtenclc
Ftlaaentoua algav
Font Inal Ik up
Hyrlophyl tin «>
Nuphar lutea

Nyophacn alb*

Oe nitnt lie fluvlatllIl™*
1*oti«oi>-ton cri«pu*
Putii«ofk>ton pcctlnncu*

Ranuncului ap

Jannicliollla p*lull I*

né&k

Shade Subs tratc

None ... ......i.o.. Boulders .............oii.o..

Low ,,Jef . ...... Pebbles ...............

fVid iiiHniMMiit Crivnl ... ..... nom Tii >0

Cmt ... SINA v e
silt ...l
OctfUus I........ |
M* rgl nal piante .mm............

knab*

Submerged plant!

KARCINAL/EKEFtCEHT PUNTS

Abundant

Few ipecU*
Hany *p«sc lot

Dominant upp

D . dliml (Liiil
C = cuituun
J - pre«cnt

T - tnice



Viakteland ... ... Width J.,. \Visible sign* of affluent’s

<- Inpact on river
Civurtl THIHIIHI I T QMiini a6

iimii ujmtrliti iiiiiioni
Arabic *.._. limn INMIn uiHnunt
H"‘/)I(i »,4 i E(:L%!svitﬂ\ﬂtly« vt e -

8ojj/<n rsti ee. i<emki«
DCIde Mild eeii<i.«
Cwile Wemini

Y**/Np e L * ... R

Spate/R«cent Spa(v/luw How



DENDROCOEL IDAE 5

Dendrocoe lua lac tern
Bdellocephala

PLANARIIDAE
Polycella ip
Planar la torv*
Dugeala lugubrla
Dugeala polychroa
Dugeala tlgrina

OLIGOCHAETA
Lunbricldae
Lusbriculldae
Naldldae
Tublficldae

PISCIOLIDAE
Placlcola geoaetra

E8POBDELLIDAE

CLOSSIPHONIIDAE
Cloaalphonla ap
Helobdella atagnalla
The rosyion teaaulatua

MERIT10AE 6
Theodoxua fluvlatllla

VIVIPARIDAE 6
Vlvlparua fasclatui
Vivilparua vivlparua

VALVATIDAE 3
Valvata erlatata
Valvata sacroacona
Valvata ptaclnalla

HYDROBI IDAE 3
Aaalnlnea grayana
BlThynla itachl
IUhynla tancieuUta
Hydrobia ulvaa
Potoaopyrgua Jenklnal

ANCYLIDAE 6 .

Acroloxua laeuatrli
Ancylui fluvlatllla

PHYSIDAE 3
Pliya# fontlnalta

LYHNAEIDAE 3
Lymnaea aurlcularla
Lyana«a paluatrla
Lynnaea peregra
Lyanaoa itagnalli

PLANORBIDAE
Planorbta albua

- Planorbta carlnatua
Planorbla contortua
Planorbla crlata
Planorbla laevla
Planorbla leucoitona
Planorbla planorbla
Planorbla vorcex
Segnetlna eoaplanata
Segnentlna vitldae

UNIOHIDAE
Anodonta anatlna
Anodonta cygnea
Unlo pictorua

SPHAERI10AE
Plildlua ap
Sphaerlua cornem

ASELLIDAE
Aaellua aquatlcui
Accllua nerldlanu*

CAMMARIDAE
Crangonyx pteudograclll
Caaaarua duebenl
Gannarue pulex
Caaaarui zaddachi

COROPHIIDAE
ASTACIDAE

NEMOURIDAE

CAPMIOAE .

CHLOROPERLIDAE
L1IUCTRI10AE

8A1T1DAE
Baetla ap
Centropbllua luteoluo*
Centroptllua pennulattn
Cloeon dipterum
Procloaon paeudorufulus

CAENIDAE
Caunla ap

EPKD4ERIOAE
Ephemera danlea
Ephenara vulgnta

10

I



EPHEMERELLIDAE 10
Ephcnerelli Igntts

HEPTAGEmMDAE 10
Ecdyonurus #p »
Hepugenla tp

LEPTOPHLEBUDAE 10
Habrophlebl* (u«ca

Psraleptophlebi* suburgtnata

SIPHLOKURIOAE 10

RIFYACOPHILI0AE 7
Agapctua fuaclpet
Rhyacophila «p

HYDROPSYCHIDAE 5
POLYCENTROPIDAE 7
PSYCKONYUOAE 6
PHRYCANE IDAE 10
SKRICOSTOKAT IDAE 10
COERI0AE 10
HOLANN I DAE io
LEPTOCERIDAE 10
HYDKOPTILIDAE 6
LIMHEPHILIDAE 7
S LALIOAE

CHIRONOMIDAE V/Ft
SIXULI0AE 5
TIPULDAG 3
KOTOKECT IDAE 5
PLEIDAE 5
APHELOCHE IRIDAE 10
MEPIDAE 5
HYDROHETRtDAE 5
CORIXIME 5

DYT1SCID/E 5

HYCROBI IDAE
EIHINTKIDAE
KALIPLIDAE
HKTODIDAE
CYR[SIDAC
AESHNIDAE

LEST IDAE
COHPHIDAE
CORDULECAST2RIDAE
CORDULI10AE
LIBELLULIDAE
COENACRIIDAE
HYDRACHNELLAE
CERATOPOGONIDAE
CLADOCERA
OSTRACODA

COPEPODA



iv-r 1A i.?-/"

«-_f£kLi#Ucx”™ x- turM-r LI

m glm

Colleclrd by $>Crt - /IIMA . VUUR Depth tljfl k o S
VeF; re»ition (UIA !j ~kr iIMP-"cA \l e < WUlh .S">
ConwiTitc
1-nd U&c
DKWROCOELtPAE Planorbis crictn

DendrococlnR) lacteum

PMHARIIDAE
Polycelis felin*
Polycelis nipra
Polycelis tenuis
Dupesia luKubris
DuKcsia polychron

Degcsia tisrina

OLIGOCHAETA
Lunbricidne
LucbHculidne
Nuididae
Tubific idoe

P1SCICOL1DAE
Ilscicola f;eonetra

EHPOBr£LLTUNS
Erpobdella octoculata

CLOSSIKIONIICAS
Clos&iphonia complanata
Glossiphonia heteroclita_

~Helobdella stagnalis___
Theromyzon tessulatum

heritidae

Thcodoxus fluviatilis

VIVIPARIDAE
Viviparus fasciatua
Viviparus viviparua

VAt.VATI DAE
Valvata cristata
Valvata raacrosto”aa

Velvets piociralis

HYDRO31I1DAE
Acaininea grayana
Bithynia leachi___
Bithynia tentaculnta”
Hydrobia ulvoe

Potamopyrgus jenkinsi

ANCY1. 1DAE
Acroloxus lacustris
Ancylus fluviatillo

niYSIDAE
I*hvno acuta
Iliyna fonttnalio

Phyr.a hctcrontropha

LYKHAEIJAK
Lyiar.tico «uricul«ria
I.ymnocD paluntrin

p l.yrafidea perrfrn__
L.ynr,*co Ltii.-l.n tii:
Hymn FHtin>MW

IInrAililr. olbu-i__
Limrnrei = rhiriis tm
Il I* o..trrlir.

Planorbis loevis
Planorbic leucostona
Planorbis planorbis__
fPIanorbis vortex
Sogmentinn complanata f
Segnintina vitidae
UNIONIDAS
Anodonta onatina__
Anodonta cygneo
Unio pictorura
SFHAIIRIIDAE
Picidiuta sp.
Sphaerium corneum
DRZ1SSENIDAE
Dreissenia polyaiorpha
ASELLIDAE
Asellus aquaticus__

Asellus meridianus

GAHHARIDAE

IT Crangonyx pseudogracilis
Ca™xr-arus duebeni
Caenoruo pulex
GBXC~rus zaddachi

COROPHIIDAE
Corophiua locuatrae_

Corophium irultisetosuK

ASTACIDAE

Astacus pollipea

NIKOURIDAE
CAPNIIDAE
CHLOROPERLIDAE
LEJICTRIDAE
PERLIDAE
PERLODIDAE

TAENIOPTERYGIDAE

OCTRACODA

COi*/1i0DA

10

10

10

10



haktmwk
*7 Hoptin ri;ortnni
Hnctio
eCGsr.tront flum luteolum

Crntrcvtil™ia ttcnnul&tum

C cloeon dipterum X

t'roclofo:) pneiidoriiriiliim

CAEHTDAE
Caenis noeeta

Caenis

EF11EHEHIDAE
Ephemera donico

Ephemera vulgata

EPHEMEREL I 1DAE
Ephemerella ignitu

heptagehiidae
Ecdyonurus
Keptogenia

LETTONiILEBIIDAE
Habrotjhlebia fusca
Pornleptofhlcbia subrnarginBta

SIPKLONXTCDAE

TIUYACOFHILIDAE

Agapetun
Bhyncophila

HYDROPSYCHIDAE
POLYCEHTROPIDAZ

FSYCHOHYIIDAE

IHKYGANEIDAE
S5ERICOGTOMATIDAE
GOER I DAE

MOLAH.'JIDAE
LEPTOCERIDAE

or
HYDROPTILIDAE

L1IKNEHIILIDAE

CIALIDAE
Slolir.

J.CHIRONOMIDAE
SIKULIDAE
TiHtn.iim:
i(ATOioforJia\E
n<Evjo:c hwiilh ok rcotn:;
T.».J.

n.o.K.

Ime %

f.

7+

10

10

no

no

no

10

no

10

10

10

Vv

PLEIDAE

AHtELOJHEIHHIAE

—4  NEPIDAK

HTDSOMi.TNIUAK
£CORIXIDAE
DrriSCIDAE

hygrobiidae I

ELHINTHIDAE
KALIPLIDAE

UELODIDAE
CYRIIIINAE
AaciaE

aeshnidae

LESTIDAE

COHPHIDAE
CORDULEGASTEF, IDAE

CONDULIIDAE
LIBSIAULtCAE
COEJ;AG3IIDAE

,HICOACHFELLIDAE

Psuiwim wiicHE or . 1oiiu
T.n.t.

D.o>i.

iiMw. r.

Dy
L.

10



Ed ver PdjbA.
Collected by
vegatation MArrrjfbn (Zj Li, [si
Conncnto

Land Uoco

DEBDHOCOEI . 12AE
Dcndrocociun laetcum

PUNA RIIDAE
Polycelis felina__
PolycrliG nigra___

y Polycelis tenuis f

« Dugeeiu Lugubris__
Dugesia polychroa_
Peseain tigrina__

OLICOCHATTA
Lunbricid»e
Lumbr Jcul itine
Kidide

Tubifir.idac f

PISCICSLIRAE

Piscicola geoaetra

EFRBAILN\E

Erpobdella octoculata

CSJPHCI . TIDAE
Clossiphc:»ia complanata
Glossiphonia heieroclita_

2 Helobdella Gtflgnaiic
' Tr0-;;wfon tn*si>1atun

NERITIDAE
ejnecooxur. nuvnn

Zis
VIVIh\nir);.r:

Viviporus f&cciatus_
VivinnlIhs viviparuc.

VA1.VATICAE
Vfilvsto cri6tatn
Vcivata cecrosto-na
Velvfclo pitcii;Eilifi
H*DROS11D, \E
Assirai.-.ca f-royar.a
Bithynia leachi
JpBiUiyniu lcrctaculdta_
Hydrobia ulvoe

Pot dfr.opyr*us jenkinsi

AKCYLIDAt
Acroloxun lacustrio_
Ancylus fluviutilia

PJIYSIDAN
fhyiin kLt
JTiycfi foriti.ml it
MiyB* hoteror.tropha
I 7, =g
Lyr.nocft t.uriv:i
[yrsniifti fmUit.Lri
r.ymoe» viirfi'rs____ f
1o Fitfih

Hv.'hji y-Int ino.’ifl

'Inr.rrhiz: tiiui'i
I"iii tiorl) Iy, :>ri
sl Lii. < - fL::

mitn

TIfiy Cubatrote's

nAcW>L(kMA_R>E.

“lov

Width

Planorbis cricta
Flanorbis laevio
Planorbis ltucoatons
Planorbis planorbis
PPIanorbis vortex *
Setfmentina complanata
iegmintina vitiaoo
macMiDAE
Anodonta anotina
Anodonta cypnea
Unio pictorusi____
SF*Ui2t1I1SAE
Pisidium an.__
7 “'Spliacriua comeust
DUEICSENIDAZ
Dreiasenia polymorpha
ASELLIDAE
~NoelluB aguaticus
(/Asellus ceridianuo

GAMMAR IDA-E
Crangonyx pseudogracillis
Galskedvheni_
Gamarus pulex
G~ irjs stiakhi
QOIoi"ilII'E
Corophitia Jcuotrnc
Coroptiiun cTjitiretosusi
ASTACIIVX
Actocus pailijiea

MItOIP. IUAE

CAHJIID/IE

CKLCKOFECKLIDAK
LZUCTPIUAE

1T IKLIDAE
PU<IX3DIUAE
TASJRLIPIHINGI DAE
ACLJIDCCEHA

iUTKACUI"A j

coi " "te/. /

£

S-

10
10
10
10
10

10

«



aAETHWE
«f) Haetln rhodanl_
\ Doetio

Ccntroptibim luteoluw___
Centroptilnra pconulotua_

Cloeon dipterum

tVocloecii pseudorufulLun

CAENIDAE
Cnonia moeeta_
Caenis

EPHi~IEFtIDAE
Ephemera danica
Echccera vulgato

EPHEMERELLIDAE

Ephemerella ignita

HEPTAGENIDAE
Ecdyonurus__

Heptngcnia

LEPTONniJ-EBIIDAE
Hpbrophl»bii fns?»

jZc

Paralrntorhlebio Biib.iwrginata

SIPHLONURIDAE

I RI:":ACOrri ILIDAE

I HYDROPSYCHIDAE
FCLVCEJfTSOPIDAE

FSYC" IOMY I'1DAE

RiRYGAKEIDAE
SEHICOSTCHATI DAE
GT.ERIDAE

KOLANT1IDAE
LEPTOCERIDAE
HYDSOPTILIDAE
LIMrJEPHILIDAE

f) STALIDAE
\ Siolia

CHIRONOMIDAE /
SIISIJLIDAE
T1 PULIDAE

CERATOFXXIONIDAE

HIEVions NUMBER OF GROUPS

T.B.I.
D.o.E.
3.M.V.P.

10

10

10

10

10

10

10

10

10

10

—JIOTONECTILAK V

PLEIDAE

ahseiochktbicas

m HKPIOAE

HYDHOHLTI' IDAE

s/\
yCORIXIDAE y/

— DYTLSCIDAE
J

HYGROBIIDAE

ELMIWTIIIDAE
m M ALIFLIDAE

HELODIDAE

GYUINIDAE
— AGEIIDAE

aesknidae

J3TIDAS

GGMPHIDAE
CORDUUEASTISI DAE

CORDULIIDAE
LIQEILTILIDAE
COQIAGRIIDAE

YDHACH IXZLL1DA2

PKEsnrr NUHnia of groi

d.o.e.

km.vP.

-



Hivci. J-Vv

Collected by AN

A"eeetn tion i-W,Ak.

dekdroccelidae
Den"Jrocoplun lacteum
:LAKAKIIDAE
Polycelis felina___

Polycelis nigra

Dugesia lugubris___
Dupiesis polychroa__.
Dugesia tigrina

( ILIGOCHAFTTA
Lumbricidae.
Lunbriculidae.

I Naididce__

H1$80ICOL IDAE

H fccicola geometra

>;SPCBDELT.IDAE

j"™pnohr)»lla OTt ta

I «CSJi | -HO*’11DAE
Glossiphonia complanata__
Glossiphonia heteroclita-
Hclobiclla 3ta,Tr.alis_

Theromyzon tessulatum

Theodoxus f'.uviatilis
VTVIPAH1DAE

Vitinnrus frcint TR _
Bviviparus piscinalis
".LVAT IDAE
Valvata cristata____
Valvata imcrostoaa.

Ivata oiscinalis

lir.mea grayana..
iBithvriia leachi___
ithynia tentaculata,
ydrebia ulv~®
I otanopvrgus jenkinsi
\r:CYLIDAS
croloxus lacustris,

Kncylus fluviatilis

siuvsa acuta_____
I-rvs;* fontinalis___
Physa heterostropha
JOTJASIDAE
B~yr.nnea auricularia_
~Nynr.aea rialustris___
Lyr.naen peregra

yjnnaec stn”nalic

va.r.r. rriutiioca
- \VCRP IDA E

S lanorbis albus
I*norbis carinatus

Planorbis contortus.

Site

E/D / Substratum

"o/ . VV\St\;Av~

Polycelis tenuis, __ —r

30/50/

20/30/

iVAY

20/20/
10r 10/

10/ 10/

40/40/

10/10/

10/ 10/

40/40/

Va4

io/i«V

ifv.v

Depth

Plcr.crbic crista.
Planorbis I1*?vis_
Planorbis leucostoma.

! Planorbis planorbis
Planorbis vortpy \Y2
Sepmentina complanata.
Segnentina vitidae

m UKION I DAE
innrionhfl nnnt.—ina
Anodonta cvgnea

“ Unio pictorun

* spiiAsaiirAE

1 Pisidium so.

Sphaeriun corneura /

! DREISSE?:iDAE

1 Dreissenia polyrr.orpha

1 ACETISTDAY]

Asellus meridianus
GAKXARIDAS
Crangonyx pseudogracilis—

Gacrcarus duebeni

Gaujarao u::lex
Grfrns zaddachi

COFtGFiil IDAE

1 *a

Corophiun multisetcsu.l
ASTACIDAE
Astacus pallipes
ND'OUFiIDAE
; CAPKIIDAE
i
CULO30PE3LIDAE
I LEUCTRIDAS
PESLIDAE

i PERLODIDAE

TafNIKITIKWUIUAD

C xiocferty ¢ C

12 ANGEST CALNT WY

40/40/

10/10/

lc/ 10/

uo/tc/

40740/

£0/ 80

50r 70/

Y lco/
80 100/
80 100/
.£0/100/
80r 100/

t0/100/






NORFOLK AND SUFFOLK HIVER DIVISION

INVERTEBRATE SURVEY

River/Bgoad/Eake Sampling Point &r
Collected by hxJH Sample Number fO o

Sorted by Date 2-X ~T1
Depth 0 Flow Substratum r*Ajpi, S>tfh
Vegetation 70°A £ CcdLXJcf 4- <-p,lobiunrv htrStifoujryv .
Comments

P = Present, <C»10; C = Common, 10-50; A = Abundant, 50-100; VA = Very Abundant, 100

Porifera Physa fontinalis
Kydroids Lymnaea stagnalis
Dendrocoelum lacteum Lymnaea palustris
Polycelis nigra Lymnaea truncatula
Polycelis felina Kyxas glutinosa
Polycelis tenuis Lynnaea auricularia
Dugesia tigrina Lymnaea peregra
Dugesia lugubris Planorbarius corneus
Dugesia polychroa Planorbis crista
Planaria torva Planorbis contortus
Rhabdocoelidae Planorbis planorbis
Nemertini Planorbis carinatus
Nematoda Planorbis leucostoma
Naididae Planorbis vortex I
Tubificidae £ Planorbis albus
Lumbriculidae Planorbis laevis
Lumbricidae Segmentina complanata
Enchytraeidae Segmentina nitida
Piscicola geometra Anodonta cygnea
Erpobdella octoculata Andonta anatina
Helobdella stagnalis - Dreissenia polymorpha
Glossiphonia complanata Sphaerium corneum
Erpobdella testacea Pisidium

Theromyzon tessulatum

Theodoxus fluviatilis Cladocera t
Viviparus fasciatus Ostracoda C
Viviparus viviparus Copepoda

Valvata cristata Argulus foliaceus

Valvata piscinalis CL Asellus aquaticus

Bithynia tentaculata Asellus meridianus ft-
Bithynia leachi Crangonyx pseudogracilis

Assiminea grayana Gammarus pulex

Hydrobia ulvae Gammarus duebeni

Potamopyrgus jenkinsi Gammarus zaddachi



Sphaeroma rugicauda
Sphaeroraa hookeri
Paleamonetes varians

Astacus pallipes

Nemoura cinerea

Baetis rhodani

Baetis fuscatus

Baetis muticus

Baetis vernus

Baetis buceratus

Baetis niger
Centroptilum luteolun
Centroptilua pennulatum
Caenis horaria

Caenis rivulorum

Caenis moesta

Cloeon dipterum
Ephemera danica
Ephemerella ignita
Ecdyonurus insignis
Kabrophlebia fusca
Paraleptophlebia submarginata
Frocloeon pseudorufulum
Siphlonurus linneanus

Heptagenia sulphurea

Rhyacophila
Hydropsychidae
Fhilopotamidae
Polycentropidae
Fsychomydae
Trianodes
Mystacides
Fhryganeidae
Agapetus

Silo
Holannidae
Leptoceridae
Kydroptilidae

Limnephilidae

Lepidoptera

Chironomidae

Chironomus thunmi

Simulidae
Dixidae
Culicidae
Chaoborus
Tipulidae
Tabanidae
Syrphidae
Fsychodidae

Ceratopogonidae

Notonecta
Plea
Aphelocheirus
Nepa
Hydronetridae

Corixidae

Dytiscidae
Hygrobiidae
Elrainthidae
Kaliplidae
Cyrinidae

Kydrophilidae

Anisoptera

Sygoptera

Limnoclaridae

Hygrobatidae

Neomacheilus
Cottus
Gasterosteus
Pungitius

Phoxinus

Sev/age Fungus

Total Groups
Trent Index
D.0.E. Class



<t i+ x Sampling Point Ny ~yrnt
vAI?; 1" ) (VA V . . .
"B liected bv m A T-=:F ee}" Sample® Number ; ,
Hr,E:[-f‘..x;SQFt,ed Toy WA E Y V-V e "Date vt > I -
1/ rC Detth"# /A~ - - — Flow zedSubstratum ~=t //C" b y>t™xi. c://
TR VA TRVAYE, - | - e d-

hegetation J C ®ti\k\s cJ N/ W Tka, o
-BA-L 0% v >

""Comments » "& ATA-Cv? & V3>
.............. u 0 e

P = Present, <*10; C = Common, 10-50; A = Abundant, 50-100; VA = Very Abundant, ~>10

Porifera . = Physa fontinalis . . -
Kydroids, - mLynnaea stagnalis
Dendrocoelum lacteum . : Lymnaea palustris -

Polycelis nigra Lymnaea truncatula

Polycelis felina Kyxas glutinosa

Polycelis tenuis _Lymnaea auricularia
Dugesia tigrina _Lymnaea peregra
Dugesia lugubris mm  Planorbarius corneus
Dugesia polychroa " —Planorbis crista
Planaria torva _Planorbis contortus
Rhabdocoelidae ___. Planorbis planorbis
Nemertini __Planorbis carirxatus
Nematoda __Planorbis leucostoma
Naididae _Planorbis vortex
Tubificidae __Planorbis albus
Lumbriculidae e Planorbis laevis P
Lumbricidae __"Segmentina complanata
Enchytraeidae __Segmentina nitida“
Piscicola geometra Anodonta cygnea

/ Erpobdella octoculata Andonta anatina m
Helobdella stagnalis Dreissenia polymorpha
Glossiphonia complanata Sphaerium corneum

/ Erpobdella testacea Pisidium

AN Theromyzon tessulatum

Theodoxus fluviatilis Cladocera
Viviparus fasciatus Ostracoda
Viviparus viviparus Copepoda
Valvata cristata Argulus foliaceus

{ Valvata piscinalis P Asellus aquaticus

: Bithynia tentaculata e Asellus meridianus
Bithynia leachi Crangonyx pseudogracilis
Assiminea grayana Gammarus pulex "o C "o
Hydrobia ulvae Gammarus duebeni
Potamopyrgus jenkinsi ..Gammarus zaddachi
Acroloxus lacustris Corophium lacustrae-.

Ancylus fluviatilis . Corochium cultisetosum -



v .Sphaeroma rugicauda

r;

\co

Sphaeroma hookeri
Paleamonetes *arians

:Astacus pallipes

Nemoura’inerea

Baetis rhodani &

Baetis fuscatus

Baetis muticus

Baetis vernus

Baetis buceratus

Baetis niger

Centroptilun luteolum
Centroptilum pennulatum
Caenis horaria

Caenis rivulorum - =
Caenis moesta

Cloeon dipterum

Ephemera danica

Ephemerella ignita *
Ecdyonurus insignis
Kabrophlebia fusca
Paraleptophlebia submarginata
Frocloeon pseudorufulum
Siphlonurus linneanus
Keptagenia sulphurea

Rhyacophila
Hydropsychidae -
Fhilopotamidae
Folycentropidae
Fsychomydae
Trianodes

. Mystacides

Fhryganeidae
Agapetus

Silo
Molannidae
Leptoceridae
Hydroptilidae
Limneptiilidae

Lepidoptera

Chironomidae
Chironomus thuinmi
..Simuii dae

Dixidae
mCulicidae ~
Chaoborus "
Tipulidae - »
Tabanidae
Syrphidae - ;°V.
Fsychodidae .
Ceratopogonidae :

Notonecta

Plea
Aphelocheirus
Nepa 1 . \: ¢

Hydrometridae

:Corixidae

Dytiscidae
Kygrobiidae
SIminthidae
Haliplidae
Cyrinidae

Hydrophilidae

Anisoptera

Zygoptera

Limnoc laridae

Hygrobatidae

Meomacheilus
Cottus
Gasterosteus
Pungitius
Phoxinus

Sewage Fungus

Total Groups
Trent Index
D.d.E. Class

BHujP -Afiw



AU Vwj. /7. UUU.UYy IJUNCr« m® o @2 cmyee
Collected by «e........ e . Sorted By Ceela
Date ...... - /*T?3"»»eee__ _»e Supple No “""""""°° °
Details of sampling site (veg, substratum, Tflow) -0 2 - 10w F- 0-
. «o oo
VWL T X % L e ..<..CpJfet~4Ax»
Porifera Myxas glutinosa
Hydroids Lymnaea auricularia
Dendrocoelum lacteum Lymnaea peregra
Polycelis nigra Planorbarius corneus
Polycelis felina Planorbis crista
Polycelis tenuis Planorbis contortus
Dugesia polychroa Planorbis planorbis
Planaria torva Planorbis carinatus
Rhabdocoelidae Planorbis leucostoma
Neraertini Planorbis vortex -
Nematoda Planorbis albus
Nnididae oo Planorbis laevis
Tubificidae c Segmentina complanata
tﬂmgﬁgggé;gae Segmentina nitida
Enchytraeidao

Anodonta cygnea
Piscicola geometra Anodonta anatina
Erpobdella octoculata - Dreissena polymorpha
Helobdella stagnalis 0 Sphaerium corneuia
Glossiphonia complanata Pistdium —
Erpobdella testacea Cladocera
Theromyzon tessulatum Ostracoda o L
Theodoxus fluviutilis Copepoda
Viviparus fasciatus Argulus Toliaceus
Viviparus viviparus Asellus aquaticus -
VAlvata cristata Asellus meridinanus RO
Valvata piscinalis Gammarus .pulex B -0e--
Eithynia tentaculata Gammarus zaddachi
Bithynia leachi Corophium lacustrae
Assiminea grayana Palearaonetes varians
Hydrobia ulvae Sphaeroma rugicauda
Potamopyrgus jenkinsi Astacus. pallipes
Acroloxus lacustris Nemoura cinerea
Ancylus fluviatilis
Zonitoides nitidus Baetis rhodani
Physa fontinalis Baetis fuscatus
Lymnaea stagnalis Baetis muticus
Lymnaea palustris Baetis veruus
Lymnaea trunc ttula fe=-*  Baetis buceratus

"CcontT'")"

pvS



Baetis niger Notonecta

Centroptilum luteolum —"-- Plea
Centroptilum pennulatum Aph-alrocliirus "
Caenis horaria o - Nr.pa  »e»™ e
Caenis rivalo™"am Hydrcirietridae
Caenis mcesta — =—-" ) Corixldae

Cloeon dipfceruni - - - — ~

Epher-iora danica -Dytiscidae

par~l-p~pklebia subraarginata " HygroLiidae

Procloo”rv pceudcrufulum -Elmiuthidae .

Siplilon.irus linneanus L
P .Haliplidae

Hept t_ilphurea Gyrinid%% f
Kyacophr Ka Hydrophilidae

-ﬁ - t) -
Hy# Jry?uidae "Anieoptera "
Pl d~i.r>rr,+-lie

Zy5<Ptsra

Polyr.ohtropidag —-----——— — =
Psychorjydae Limnocharidae
Trianodes * Hygrobatidae

Mysi.~r 3d<?s
Nocnacheilus

Phr iclae

Agapetus Ccfet -is "1

Silo Gasterosteus

Molannidae  ——————m— e v - Pungitius
Phoxinus

Leptoceridae S _
Hydrcp:i?.j.d

YETep=17- A Total Groups
Limnephilidag--—-—-—----—-— -

. Trent Index
Lepidoptera

Sialis lutaria "3>_.0.£F.

Chironomidae -
i

Chirofior.us thvjnn
Simulidae  ———-
Dixiclae *
Culir.ig?e — ——-
Chacl/Mrus
Tipul.ilas
Tabanid?.0
Byrpbi®iJno



River/EU"UJd/f dke .
Collectedly
Date , I

Details of sampling site (veg,

.. ?AD)..-
Porifera

Hydroids
Dendrocoelum lacteum
Polycelis nigra
Polycelis felina
Polycelis tenuis
Dugesia polychroa
Planaria torva
Rhabdocoelidae
Nemertini
Neraatoda

Naididae
Tubificidae
Lumbriculidae-—

Lumbricidae
anhytraeidae

Piscicola geometra
Erpobdella octoculata
Helobdella stagnalis
Glossiphonia complanata
Eopobdella testacea

Theromyzon tessulatum

Theodoxus fluviutilis
Viviparus fasciatus
Viviparus viviparus
Vilvata cristata
Valvata piscinalis
Bithynia tentaculata
Bithynia leachi
Assiminea grayana
Hydrobia ulvae
Potamopyrgus jenkinsi
Acroloxus lacustris
Ancylus fluviatilis
Zonitoides nitidus
Physa fontinalis
Lymnaea stagnalis
Lymnaea palustris

Lymnaea truneatiCla

substratum,

. Sampling Point
. Sorted By .jtl".S*/. .. .. ... ......

&EC3>CTEE

Sample No
flow) e... (hkrl..

. CIVA.FLErt .AtlE & . . .

Myxas glutinosa
Lymnaea auricularia
Lymnaea Zperegra
Planorbarius corneus
Planorbis crista
Planorbis contortus
Planorbis planorbis
Planorbis carinatus
Planorbis leucostoma
Planorbis vortex
Planorbis albus
Planorbis laevis
Segmentina complanata

Segmentina nitida

Anodonta cygnea
Anodonta anatina
Dreissenapolymorpha
Sphaerium corneum

Pisidium

Cladocera
Ostracodafc/ptiiA-
Copepoda
Argulus foliaceus
Asellus aquaticus

e (o oo

Asellusemeridinanus ceee
Gammarus pulex
Gammarus zaddachi
Corophium lacustrae
Paleamonetes varians
Sphaeroma rugicauda

Astacus pallipes

Nemoura cinerea
Baetis rhodani
Baetis fuscatus
Baetis muticus
Baetis veruus

Baetis buceratus



Baetis niger
Centrbptilum luteolum
Centroptilum pennulatum
Caenis horaria -- ........
Caenis rivulorum - *
Caenis”"moesta

Cloeon dipterum

Ephemera danica
paralepbophlebia submarginata®
Procloecn pseudcrufulum
Siphlonurus linneanus

Hepté&genia tjulphurea

Hya.ocphi.la
Hyirr.rsnyciiiciae
Phi.lop r*camidae
Polycentropidae
Psychouydae
Trianodes
Myeta.c-ide/3
Phryganeidae
Agapetus

Silo
MolanrJ.dae
Leptoceridae
Hydroptilidae
Limnepbilidae

Lepidoptera

Sialis lutaria

Chironomidae
Chironomus thuinmi
Simulidae

Dixidae
.Culicidae

Chaoborus

eeeee” Notonecta
[ ]

Plea

eeeoe

Aphelochirus
«<>ee i»epa

(Koooe

"Hydrometridae
*A Corixidae

e . Dytiscidae

. .Hygrobiidae

Elrainthidae

Haliplidae

Gyrinidae

Hydrophilidae

*kkk*k

-Anisoptera

*kkk*k

" Zygoptera

eceXx**x

. Limnocharidae

Hygrobatidae

Noemacheilus
Ccfct *is
Gasterosteus

.Pungitius
Phoxinus

*hkkkk

ok K Kk o

Index

f o Offs

Trent
N /\*
y

X - -

* o ee

Total Groups <

x N &









River/Hrgr.d/Lricg... ,Tr. - —

Collected by **H . A eeccccce>e Sorted By 5 -
Date eceqeeesccece Sag&pie NO
Details cf sampling site (veg, substratum, flow) Jt ISt £6/
ceee . S 1 > A _AMTIFre.
HIrwr - * . T1. VJ7 A *
Porifera .. Myxas glutinosa
Hydroids e Lymnaea auricularia
Dendrocoelum lacteum ee Lymnaea peregra-------—--————-:—————-
Polycelis nigra r Planorbarius corneus
Polycelis felina Planorbis crista
Polycelis tenuis & - Planorbis contortus
Dugesia polychroa Planorbis planorbis
Planaria torva Planorbis carinatus
Rhabdocoelidae Planorbis leucostoma
Nemertini Planorbis vortex -——-
Jematoda Planorbis albus
Nnididae Planorbis laevis

Tubificidae Segmentina complanata £

Lumbriculidae
Lumbricidrxe
Enchytraeidao

Anodonta cygnea

Piscicola geometra

Erpobdella octoculata

Anodonta anatina

Segmentina nitida

Dreissena polymorpha

- _ C .
Helobdella stagnalis mmmM£ Sphaerium corneun
Glossiphonia complanata $Z.x  Pisidium
Erpobdella testaeea Cladocera
Theromyzon tessulatum Ostracoda
Copepoda

heodoxus fluviutilis
Viviparus fasciatus
Viviparus viviparus
V*ilvata cristata
Valvata piscinalis
Bithynia tentaculata
Bithynia leachi
Assiminea grayana
Hydrobia ulvae
Potamopyrgus jenkinsi

Acroloxus lacustris

Nemoura cinerea

Ancylus fluviatilis

Zonitoides nitidus wix Baetis rhodani

Physa fontinalis ***  Baetis fuscatus
Lymnaea stagnalis wxxkx Baetis mMuticus

Lymnaea palustris .

Lymnaea trunc jtula

Gammarus pulex

Gammarus zaddachi

Astacus pallipes

Baetis vefuus
Baetis buceratus

Argulus fcliaceus
Asellus aquaticus - R AN

Asellus meridinanus

Corophium lacustrae
Paleamonet.es varians

Sphaeroma rugicauda

- (cont.



Baetis niger oo
Centroptilum luteolura

Centroptilum ponnulatum

Caenis horaria

Caenis rivuloran: «®
Caenis cc-esta

Cloeon dipterum

Ephemera danica

Paroley tophlebia subrnarginata
Proclooon pc”ucicr-fulum

SiplLLowirus linneanus

Heyii1?_.£t a.liphurea

PyaoopVr-Aa

Hy :>« nyvljdae
P aovrr. I ——
Polyi®.cr.tropidae
Psychor.iydae
Triancdes
Kyt;1:9.C-J.d s
Phry~V.eidae
Agapetus

Silo

Molannidae
Leptoceridae ee*ee
Hydrcp- Al.j.diie

Limnephilidao

Lepidoptera
Sialis lutaria

Chironnrnidae Ce s
ChircfiOr.us WG PCv3HCN0S> & -
Simulidat

Dixie"a9

Culicidae

Chaob”ms

Tipulidue

Tabanid?e

Syrphi

Notonecta

. J“Plea

Aphelocliirus

HydrCiTietridue

Nr.pa

CorisdLdae sWi**®

Dytiscidae
Hygrobiidae

Elrainthidae.

Haliplidae
Gyrinidae

Hydrophilidae
a>v

Anisoptera "

Zysoptsra

Limnoeharidae

Hygrobatidae eee#()

*eooe

Nocmacheilus
Cctt »as
Gasterosteus
Pucgitius
Phoxinus

.Total Groups

Index

P<S(F B

Trent



Collected by

mDate e e eeeeaaaaan Suaplo NO ...ooooeiiaio....
Details of sampling site (veg, substratum, flow) e X e
m ..... Co o77## V3 .m?*2 Vt.WWi L LFL.5VVENMET
room X?2t.y. Thp rrfTvv
Porifera - -—-—————- , Myxas glutinosa
| Hydrcids .**e lLymnaea auricularia

Dendrocoelum lacteum
| Polycelis nigra
Polycelis felina
£ Polycelis tenuis
*Dugesia polychroa
Planaria torva
1" Hhabdocoelidae
Nemertini

matoda

Niiididae
I Tubificidae <SK

Lumbriculidae
Lunbricid”e

I Enchytraeidao
Piscicola geometra

1" Erpobdella octoculata
Helobdella stagnalis

1 Glossiphonia complanata
Erpobdella testacea

m Theromyzon tessulatum

iheodoxus fluviutilis
I 7‘\c/iviparus fasciatus

Viviparus viviparus »aeee
I Valvata cristata

Valvata piscinalis
| Bithynia tentaculata

Bithynia leachi

Assiminea grayana

Hydrobia ulvae

Potamopyrgus jenkinsi
I Acroloxus lacustris

Ancylus fluviatilis
I Zcnitoides nitidus

Physa fontinalis

Lymnaea stagnalis

Lymnaea palustris

Lymnaea trunc.itrla

Sampling Poinl”*y

..Sorted By .ilA

Lymnaea peregra G--—-——-

Planorbarius corneus
Planorbis crista
Planorbis contortus
Planorbis planorbis
Planorbis carinatus
Planorbis leucostoma
Planorbis vortex
Planorbis albus
Planorbis laevis
Segmentina complanata

Segmentina nitida

Anodonta cygnea
Anodonta anatina
Dreissena polymorpha
Sphaerium corneum

Pisidium

Cladocera--—-————-- x
Ostracoda

Copepoda

Argulus foliaceus
Asellus aquaticus
Asellus meridinanus
Gammarus .pulex
Gammarus zaddachi
Corophium lacustrae
Paleamonetes varians
Sphaeroma rugicauda

Astacus pallipes

Nemoura cinerea

Baetis rhodani
Eaetis fuscatus
Baetis muticus
Baetis veruus

Baetis buceratus

"J"C-0 t-"VH tV7_

. Fi.

e b oo



Baetis niger
Centroptilum luteolum
Centroptilum pennulatxim
Caenis horaria

Caenis riw3.oi*iin;

Caenis ccesta

ACloeon dipterum
Ephen®iora danica
paral”~VTophlebia submarginata
Procloo”™r> pcsudcrufulum
Sipl-LlonTirus i1inneanus

He} . " 1!t- ilphurea

Ry&ocph:Aa

Hy
FI10.1lo<cr.vir.i iae
Pclyccr.tropidae
Psychcr.iydae
Trian.cdes
Kysiz=zreli.dc™S
Phrygrir.trildae
Agapetus

Silo
Molannr.dae
Leptoceridae
Hydrop \?2J2.;e

Limnephilicae

Lepidc®p®-:.>ra

Sialis lutaria

Chironomidae
Chircnor;.\".s thvjnri.
Simulidae

Dixidae

Culir.irlae
Chaobr>"us
Tipulidae
Tabanid?.”

Syrphi0O”0

1999

*9 99

*9 99"

Seee

¥999

*m99

*999

99999

99999

99999

99999

99999

Notonecta
Plea

Aphsl c<cliirus ™
Ncps 1
Hydrcrrietridiie

"Corixidae “*

Dytiscidae ,
Hygrobiidae
Elminthidae.

Haﬁjplidae

_¥i> F

.”GyriLnr‘.'bﬁgN "

Hydrophilidae

Amsoptera

Zysopféra

Litnnocliaridae

Hygrobcvtidae

Nocmacheilus
Cctt -is
Gasterosteus
Pusgitius

Phoxinus
Total- Groups

Trent Index

~i?ag"c{L V5

Y dh 8

99999

09*99

99999

Ss / C
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Silt-......... -* ... Heath...... * .. P-eprcoentative of rea
o*
Detritus......oc.occvenn. Eos/March.. ........ Yec/tJo
ZAeem
Marginal Plants ..... Decid.Vood........
I Submerged Plante..... Coaif.Vood........
F Subaerged
MItarginal/Eoergent Bankside g
* Cover, fsjan
oide oaly/Poth sides Branblea »
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ea plantago-aquntica

Pose Eay ViHow Herb

Ecrula erecta
iua nodiflor®u."n

**olanua dulcamara Ccallitriche sp.

Eerula erecta

Chara ep.
J]orcx sp.

Elodea canadensis

Epilobiua sp. .
niasentoua algae

» ..

=cher|a naxica Fontiaalis sp.

Iris pseudacorus Ariophyllua sp. |

uncuo ap.

Kuphor lutea
jrthnio ealicaria

Oenanthe fluviatilia
ha aquatica Potamogeton crisous
A R -
yosotia ecorpioides Potamogeton pectinatus
Nasturtium officionale

Potamogeton perfoliatus
Jienanthe- fluriatilio
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Phalaria arundinaceo®

ragaites australis
< :rippa aaphobia
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choenoplectus lacustris
Sparcaniun up.
loypha latifolia Commentss-
Veronica nnagallis-aouatica

1
W Veepdriica beccabunga
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UFtlIDAE

Hjc*11( nti*m

tcnui»_
— £ Iwjevbrl»_
4 ,eel« j>olychro*
«fowlft tigrjna__

SOCHAXTA

unbricldaa

urbr

»ld}dat

ubificld«e &S-

sicol; ruL

eiwcicoi* h*Q®*1**
o3iEIltd\:
.rpabde—11a octpculkis

f£smlo;u:ajf

Zlochjor. I* aviplgnt. .
1061 phoai mhetcrocl Jt»
rloodella stagnalis
fcrowyion tescd»tuii__

itidax
’heodorut rluTl*tllio

IVA3IDAX

'irip*rua f«cci»tua_
‘iripaj—ua *lvip»rua

_.VATI DAE
tivfcta criitit*
thkt* oicrostca*

ealvnta p£*cinalia_

*0311 DAE
eniminra gr*yana_
iithyaia leachi
Jilhynla ter_teeulata_
ydrobia u e

"o Mg Jerkirei
ItLI CAE

mrroloju* lasustria_
moy/e flwiatili»_

SIDXE

hvd» tent*

“ »a het«roiitroph»

iSO

.;on»co <Drilei)l>ri>_
.ygin*** p« tutttrio
-yanaea pprp.Tr>
S D> Le>rnljr.

71=>A

JIORDISAT:

<nnf>ri>li. atk®io
unnrbU mrimtsin
wondil! > r&t@(iriM
VviarXorhiw cricta
Planorbis laeria____
mBortia *ooo3ton*
flanorbia planorbis__
‘luiorbic cortex
Svgsentina complanata
itCnintina vitidae

ICINIDAT

ylontk

>dunta cy/mro__
i» pictoriia____

S>MALIQIDAE
Pl.Idlu— af~
Sptittriu* coi

WItISSELf JDAT.
Drdiimli polyaorpha

.asellidae
Aaallua aquaticus

Aavllua esrldj*nua p

GAKHAJUDAE

Crangonyx parudoeracllla
—' Cknmviit duabanl
. Caowus pulex

Cuuwvs zaddachi

COHOOIIIDAE
Corophivn lacuatrae—
CoropMun mil 11eelosutt
ASTAC1DAE
Aotacus pal.ll pea
KEMOTOIDAIC

CAPWIIDAE
CUIOPOrm.IDAE

LXUCTRIDAE

UKVSiVJii:
I'nell« rtiotfimi
Hint 1n
Ccf.t giptitun lutcolua
Centrrtpt Liud persnulnttr* %
Cloron dipteruB }
ProcloL-on prseuuorufulum

CArKIUAE
Caenis ciocota
Cutnia

EHINCETRIDAS
Epticmera (Janiea
Ephciccra vuleata

EPHEKERELL1DAE
Ephemerella lfriita -

HEKTACS'ilIDAE
Ecdyonurus
Heptagcnla

IXPTOFWLEBIIDAE
Rabrophlebla fusca

Purslcptepkltbi* suba»rgin«ta

SIFHLONUWIDAE

WITACOrail TDAE
tun

Agapc )
Rhyacophila
KYEROPSYCHICAI:

KILYCDVTROPIDAX

PSrCHCMITIDAE

NtRYCANEIDAE

SrRICOSTCKATIPAE

COERICN\L*

KOUJrxlItvX

1XJTOCIIJUWE

HTOKOITJILIDAt
/

3 UKiriTHMLIDAE
.» CIAUIDAE

H i N
6 Eialin

CHIRONOMIDAE

cjMiiumn

6 Tiivr.fivj:

NOTCKXCrlUAE

B
fIX1DAL
7
ANIiELO'HLIRI DAE
10
10 K>'—PIWJ.
no HTDHOK/TUI T
®
COHIXIDAE %
N
dytiscic/j:
BYCTO3I11CAZ
7 elmiwih: daz
baliplldax
10 uelodidae
emiramx
10
actiidxe;
10
AESBNIDAE
LEST I DAE
10
COHFH1DAE .
10 cchujdixcasteria—j:
7 CORKTLIIDAX
LIBTLLULIBAX
5
COdACHI 1 DAE
7
HIISACa/ELLI tuz
8 CLK»70iT>:3»nti . v>:
10 CLADOCDU
octracoda
10

cohjou*

10

10
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Epilobiua sp.
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Iris pseudacorus
Juncus op.
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ntha aquatica

"osotis scorpioides
K&sturtiua officionale
Oenantha- fluviatilis
Phalari3 arundinaceao
Phrag”ites australis
Forippa a."apho®bia
Scgittaria eagittifolia
Schoenoplectua lacustris
Sparcaniun cp.
Typha latifolia
Veronica nnagallis-aquatica

Veronica beccabunga -

Previous B.Jt.V.l1 < score
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Comments:-

Present-B.i".V.P,

Apiur: nodifloruo
Ecrula erccta
Callitriche cp.
Chara sp.

Elodea canadensis

Filamentous algae
Fontiaalis cp.
ftyriophyllua sp.

Kuphor lutea .

Oenaathe fluviatilis
Potamogeton crispus
Potamogeton pectinatus
Potamogeton perfoliatua
Ranunculus sp. "

Zazmichellin palustrls

rcore- =



I>rn<roc*«iu»

i/kJUB 1JL»AX
I'olycalla fallra
I'oJycalla nir.ra
ro)7C«11* tenula
tufaaSa lujtubria
t_>af.11;in polychroa_

Lcut* tJjrin»_»

,LIGOCHAE7A
Iruttbrieli*«___

Lurbr lcvl ia»<!_

TublfieJu*e Z i E

Wscicol:wi:
W rclcclk r.eosclr*

XPDB LEXL? GAX
Erpobdal~a octoculata

:LOSSJ1lov1LD'iT
Cloociphor.i* conplanata__
Clofiolphonla heteroelit»_
Helobdella ctagnalic_____
T)'tro»yion

XSITIDILE

Thcixloxu* fluviatilSa

IVIWWDAI

ViW paras f«eciatu»_
Vi*ip*J~uS Tirlparua
ALVA?IDAL

Valvata cristata____
Valvata o»crosto3*_
Valvnta pi»cinalia_

IDROBIIDAE

Xesiralnea grayana®
Bilhyni* leachi
Bithynia ter.taculata_
Hydrobia ul»»e

Potasopyr”ua jenkinei

‘CYT-LDAE
Acroloxus lacustris®
Ancylus riuviatilla_

tTSIDAE

Ph«B*. acuta

Hiyta fontinalia__
hi}rM hticrostrojJi*

rV.NAXIDAE
Lyonaco auricular!»_
Lynaaaa pa*.uatriP
Lyanaea pcrtr-m__
Lynnaoa tta,—r#»r__
Myxan nlut tmvma

-AUGSDIIM.

11 nnni'Lli. eSbno

Y Unnr],l; r»rir»|ijn_
rikiinrtit® ®:*orli:n
Planorbis cricta___
Planorbis Iftevls
Planorbis lcuC03tOns_
Tloorbi* pionorbin
rianorbic vortex_
S*£*a«ntina co"planota”
Secnlintioi Ti'.idte
"(IUNIdm:

lodontk anntina
lodunta cjrjmro

iio pleto«—Mc«

SIWAEMIWX
Pitltiua tp.
Sphttriu* corntun

dhlissenidaj:

Oralaamnla polysorpha

ASU—-UtKX
Aaallua aquatlcua
Aaallua isari dJu)u»

GAKKAHIMX
Crangonyx p»«uflofEr»eilia
CuvMru* duabwvnl

' Cvonarua jmit—x
Cajunarua x»add*chl

COROPHIIDAE

Corophlv» lacuatrae

Corophlun nn»lliaetoiue

ASTAC1DAX
Aatacus p*lllp«a

NIXOtIRIDAX
CAPNIIDAX
CBUJaOPERLIDAE
IXUCTH1DAX
hK:rmi: e
I'netin rhodiwii
bmttn
Cei.trofltllua’ luteolven
Centrnutllum pcnnuletum

Cloeon dipterum
Proclocoo poendorufulun

cat:kidae
Cacma Dtoesta
Cncnla

EMtDEHIDAS
Ep)icoiera danlca
Ephcscra vulgata =

EPHEKERELLIDAE
Ephemerella i*rtlta

HKPTACEtIHIDAE

Ecdyoouruft
Heptagcnla

IXPTOFV.LCBIIDAX
Bobrophlebia fusca
P&raleptophlebia auboarginata

SIRCLO.VLVIDAE

WIYACOrSILTDAE
Acapvtua
Rhyacophila

KICFIOPSYCHICAX
POLTCENTROPIQAE

PSyCHOMNiDAE

IMRTCAFIEIDAE
SERICOSTCKATIDAE

COEJINCA;

10
10

10

10

10°

10

10

10

10

10

' SIALIDAE

X3UJQ41IMX Vv

LTITOCARITUE

i

HrohO)TJLJDAL
/
UKKEHIJL10AE

Slalln

(ol |

CIUKOtIOMIDAE

siHtti.imn

FIOTCKrXTJLAC

pixidm;

AiBociiuzEiol.i: iai

JtrowoKCTRIUA}:

COSIDAX

DYT1SCIC/X

HTCIOBIICAE >

rLMIKXHJIDIS
HALIPLID)AX

HXLODIDAX 9

CTRIliaDXE

AGHHD.VE

AXSHHIDAX

1XSTIDWE

GCHFHIDtE

CORDETCXGASTUUDAX

CORDtNn.1ID*£
LIBIXLULIOIX
COCiASai IDAE
HtDRACHKELLiImZ
CL"U7010":3»111UK

CLADOCERA
CCTHACODA

COMOUA



mver/Byead/ljaice-Tr».- ........ . Sampling Point .J & R ?&-0SP/s /T;

Collected by . /A ... . Sorted By JE;+?220V.?2. RAM5 * L
Date ;pie No
"Details of campling site (veg, substratum, flow) .. e*NN L. **g
| ?JP. 8 MATOIT #%rj MEm WisvMly. VAL JLdnQA3NUTFI ¥ J£E
£ Porifera Myxas glutinosa
Hydroids Lymnaea auricularia
| Dendrocoelum lacteura Lymnaea peregra.-——— /" 0°C
Polycelis nigra Planorbarius corneus
Polycelis felina Planorbis crista
-Polycelis tenuis Planorbis contortus
Dugesia polychroa Planorbis planorbis
Planaria torva Planorbis carinatus
Rhabdocoelidae Planorbis leucostoma
4  emertini Planorbis vortex
Rematoda Planorbis albus
I Nr.ididae Planorbis laevis

Tubificidae Segmentina complanata

Luriibriculidae
I Lumbricid.” e

Enchytraeidao

Segmentina nitida

***** Anodonta cygnea

I S Anodonta anatina
Piscicola geometra

Erpobdella octoculata - ¢1--- Dreiss?na polymorpha
I Helobdella stagnalis Sphaerium corneun
Glossiphonia complanata Pisidium
i Erpobdella testacea eeeee Cladocera Ao
Theromyzon tessulatum *+%xx*  Ostracoda
Copepoda cee i

Theodoxus fluviutilis

- . Argulus foliaceus
Viviparus fasciatus

- - Asellus aquaticus Cor« e
I Viviparus viviparus

Asellus meridinanus *0
VAlvata cristata

S . Gammarus pulex
I Valvata piscinalis P

B} B} Gammarus zaddachi
Bithynia tentaculata

) B . Corophium lacustrae
I Bithynia leachi P

o Paleamonetes varians
Assiminea grayana

Hydrobia ulvae Sphaeroma rugicauda

) .. Astacus pallipes
I Potamopyrgus jenkinsi P P

Acroloxus lacustris Nemoura cinerea
Ancylus fluviatilis
Zonitoides nitidus Baetis rhodani

I Physa fontinalis Baetis fuscatus

Lymnaea stagnalis Baetis muticus

I Lymnaea palustris Baetis veruus



Baetis niger Notonecta

Centroptilura luteolum Plea " " m&“

Centroptilum psnnulatum Aphjtocldrus *

Caenis horaria

Caenis rivulo”™om Hydrcnielridae

Caenis ny.esta Corixidae

Cloeon dipterum -—— - 9.

Ephemera danica Dytiscidae

Paral- j/tophlebia submarginata Hygrobiidae

Frooloron prj3udcrufulum Elminthidae
««Uaszinct p

SiplLLor:»;ruc linneanus Haliplidae

Hoyte-list. t.-.ilphurea

Gyrin.idp.e
Pvac r7.hr-\a Hydrophilidae
J>VT*$CFA/NVE >
W Tyrig.dee Anisoptera ~
‘sy'':rldae Zyroptsra
Polysor.tropidae
Psycho:;.ydae Limnocharidae
Triancdes Hy~robcvtidae
Kyst
Phry~::--ivlae Nocnacheilus
Agapetud Cctt -is
Silo Gasterosteus
Kolannidae Pusgitius
Leptoceridae Phoxinus
Hydrcp-": ilj.cu-c Total Groups 1
LimnerZlilidao
Trent Index k
Lepidoptera
Sialis lutaria Vo £ clu*j>

Chironomidae —
Chircne—::.":.3 thvjnmi
Simuxidae

Dixidae

Culioidae
Chaco?"rus
Tipul.idus
Tabanid?.e

SyrpbiO”~c
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INVIHTZ3RAT2 3USVEY

Piver/Broad/Lake-

Collected by

Sorted by KMET
Depth 9 /-0 y- Flow 0

Vegetation ~WjurQkgvviAI~A A

Srfaovetywvgyr

Comments

P = Present, <*10; C = Common, 10-50;

Forifera

Hydroids

Dencrocoelum lacteum H
Polycelis nigra

Polycelis felina

Polycelis tenuis C
Dugesia tigrina

Dugesia lugubris

Dugesia polychroa

Planaria torva

Rhabdocoelidae

Kemertini

Nematoda

Naididae

Tubificidae

Lumbriculidae

Lumbricidae

Enchytraeidae

Piscicola geometra

Erpobdella octoculata

Helobdella stagnalis

Glossiphonia complanata f
Erpobdella testacea

Theromyzon tessulatum

Theodoxus fluviatilis
Viviparus fasciatus
Viviparus viviparus
Valvata cristata
Valvata piscinalis
Bithynia tentaculata c
Bithynia leachi
Assiminea grayana
Hydrobia ulvae
Potamopyrgus jenkinsi
Acroloxus lacustris

Anrvlus flnviati-li-s -

Sampling Point eX- (
Sample Number -1 £

Date 2770
Substratum

f (SwoH n.Kvus*» , C( aulsfjUoffc-s

= Abundant, 50-100; VA = Very Abundant,

Fhysa fontinalis
Lymnaea stagnalis
Lymnaea palustris
Lymnaea truncatula
Kyxas glutinosa
Lymnaea auricularia
Lymnaea peregra
Planorbarius corneus
Planorbis crista
Planorbis contortus
Planorbis planorbis
Flanorbis carinatus
Planorbis leucostoma
Planorbis vortex C.
Flanorbis albus
Planorbis laevis
Segmentina complanata

Segmentina nitida

Anodonta cygnea
Andonta anatina

Dreissenia polymorpha

Sphaerium corneum C
Pisidium

Cladocera C.
Ostracoda

Copepoda A

Argulus foliaceus
Asellus aquaticus
Asellus meridianus
Crangonyx pseudogracilis
Gammarus pulex

Gammarus duebeni
Gammarus zaddachi
Corophiura lacustrae

Carorhium rrultij?gtosun”.

10



Sphaeroma hookeri
Faleaconetes varians

Astacus pallipes

Nemoura cinerea

Baetis rhodani

Baetis fuscatus

Baetis cuticus

Eaetis vernus

3aetis buceratus

Baetis niger
Centroptilum luteolum
Centroptilum pennuiatun
Caenis horaria

Caenis rivulorum

Caenis moesta

Cloeon dipterum
Ephemera danica
Ephemerella ignita
Ecdyonurus insignis
Habrophlebia fusca
Paraleptophlebia subisarginata
Frocloeon pseudorufulum
Siphlonurus linneanus

Keptagenia sulphurea

Rhyacophila
Hydropsychidae
Fhilopotamidae
Folycentropidae
Fsychomydae
Trianodes
Hystacides
Fhryganeidae
Agapetus

Silo
Holarmidae
Leptoceridae
Hydroptilidae
Limnephilidae

Lepidoptera
Sialis lutaria

Chironomus thummi

Simulidae
Dixidae
Culicidae
Chaoborus
Tipulidae
Tabanidae
Syrphidae
Psychodidae

Ceratopogonidae

Notonecta
Plea
Aphelocheirus
Nepa
Hydronetridae

Corixidae

Dytiscidae
Hygrobiidae
Elminthidae
Haliplidae
Cyrinidae
Kydrophilidae

Anisoptera

Zygoptera

Limnoclaridae

Kygrobatidae

Neonacheilus
Cottus
Gasterosteus
Pungitius

Phoxinus

Sewage Fungus

Total Groups

Trent Index

ij»0»  Class



fc2 W ~ ~T

Siver/Broad/Lake A Sampling Point

Collected by Sample Number . n

Sorted by . L Date 11 b /1 )HV
Depth b | Flow I Substratum /7 *r'o; My "1
Vegetation fv 7o 0
Comments 7V

P = Present, <*10; C = Common, 10-50; A = Abundant, 50-100; VA = Very Abundant, 53

©° Ancylus fluviatilis

Forifera Fhysa fontinalis |g
Hydroids Lymnaea stagnalis
Dendrocoelum lacteum Lymnaea palustris
Polycelis nigra A Lymnaea truncatula
Polycelis felina Myxas glutinosa
Polycelis tenuis Lymnaea auricularia
Dugesia tigrina Lymnaea peregra h
Dugesia lugubris Planorbarius corneus
Dugesia polychroa Planorbis crista
Planaria torva Planorbis contortus
Hhabdocoelidae Planorbis planorbis
Nemertini Planorbis carinatus
Nematoda Planorbis leucostoma
Naididae Planorbis vortex
Tubificidae Planorbis albus
Lumbriculidae Planorbis laevis
Lumbricidae Segmentina complanata
Enchytraeidae Segmentina nitida
Piscicola geometra Anodonta cygnea
Erpobdella octoculata Andonta anatina
Helobdella stagnalis Dreissenia polymorpha
Glossiphonia complanata \-~ Sphaerium corneum K<
Erpobdella testacea Pisidium
Theromyzon tessulatum
. r>." -r 0..
Theodoxus fluviatilis Cladocera
Viviparus fasciatus Ostracoda
Viviparus viviparus Copepoda
Valvata cristata Argulus foliaceus
£+

Valvata piscinalis

3ithynia tentaculata Y
Bithynia leachi

Assiminea grayana

Hydrobia ulvae
Potamopyrgus.jenkinsi

Acroloxus lacustris
mf

Asellus aquaticus
Asellus meridianus
Crangonyx pseudogracilis
Gammarus pulex

Gammarus duebeni
Gammarus zaddachi
Corophium lacustrae

Corochium multisetosum



~pnaeroma noo-ceri

Paleamonetes varians

Astacus pallipes

Nemoura cinerea .....

Baetis rhodani
Baetis fuscatus
Baetis muticus
Baetis vernus
Baetis buceratus

Baetis niger

Centroptilum luteolum

Centroptilum pennulatum

Caenis horaria
Caenis rivulorum
Caenis moesta
Cloeon dipterum

Ephemera danica

Ephemerella ignita

Ecdyonurus insignis
Habrophlebia fusca
Paraleptophlebia subnarginata
Frocloeon pseudorufulum
Siphlonurus linneanus

Heptagenia sulphurea

Rhyacophila
Hydropsychidae
Fhilopotamidae
Polycentropidae
Fsychomydae
Trianodes
Mystacides
Fhryganeidae
Agapetus

Silo
Kolannidae
Leptoceridae
Hydroptilidae

Licnephilidae

Lepidoptera
Sialis lutaria

Caironomus thummi
Sinulidae -
Dixidae

Culicidae - -
Chaoborus - =
Tipulidae -
Tabanidae
Syrphidae
Psychodidae

Ceratopogonidae m

Notonecta .
Plea
Aphelocheirus
Nepa
Hydrometridae

Corixidae

Dytiscidae
Hygrobiidae
ELsinthidae *T
Haliplidae
Cyrinidae

Hydrophilidae

Ar.isoptera

Zygoptera

Lianoclaridae

Kygrobatidae

lieomacheilus
Cottus
Gasterosteus
Pungitius

Phoxinus

Sewage Fungus

Total Groups

Trent Index
D.G.-. Class



River/Dr~dd/Lal-ie,,,,

Collected by =, ...... .<&.

Date .....c........

Details of sampling site (veg,

m Porifera
Hydroids
| Dendrocoelum lacteum
Polycelis nigra
Polycelis felina
Polycelis tenuis
Dugesia polychroa
I Planaria torva
Rhabdocoelidae
iiersertini
\/ - ematcda
| nrddidae
Tubificidae
Lumbriculidae

I Lumbricid”e
Enchytraeidao

I Fiscicola geometra

Erpobdella octoculata -

| Helobdella stagnalis
Glossiphonia complanata
| Erpobdella testaoea

Theromyzon tessulatum

I 7'crheodoxus fluviutilis
Viviparus fasciatus

I Viviparus viviparus
Vilvata cristata -

I Valvata piscinalis -
Bithynia tentaculata

I Bithynia leachi -
Assiminea grayana
Hydrobia ulvae

I Potamopyrgus jenkinsi
Acroloxus lacustris

I Ancylus fluviatilis
Zcnitoides nitidus

I Physa fontinalis
Lymnaea stagnalis

I Lymnaea palustris

Sampling Point

................ eeee Sorted By .. ... JSTL L. ooLllll.
............. Sample No ... ... ... ..o
substratum, fTlow) eeeP_./l Qe

| . . . « . c.,$,"57~r5,,

Myxas glutinosa
Lymnaea auricularia
Lymnaea peregra ---
Planorbarius corneus
Planorbis crista
Planorbis ccntortus
Planorbis planorbis
Planorbis carinatus
Planorbis leucostoma
Planorbis vortex -
Planorbis albus C.
Planorbis laevis

Segmentina complanata

Segmentina nitida

**** Anodonta cygnea
eAnodonta anatina
C. Dreissena polymorpha
Sphaerium corneum T.

Omee
Pisidium = —————o me$ec

“#* Cladocera

=* (Ostracoda
Copepoda
Argulus foliaceus

Asellus aquaticus

A0

C Asellus meridinanus

e* ooe

A Gammarus pulex --—-

el

y O Gammarus zaddachi
1t Corophium lacustrae
Paleamonetes varians
Sphaeroma rugicauda

Astacus pallipes

Nemoura cinerea

Baetis rhodani
Baetis fuscatus
Baetis muticus

Baetis veruus



Baetis niger
Centroptilura luteolum
Centroptilum pennu3.at\im

Caenis horaria

Caenis rivulOi®irs

Caenis rcc-esta
Cloeon dipterum

Epher”~ra danica
Paral”~pcophlebia subrnarginata
Proclooon pc Cicrufulum
SiAPlonZri:&> I.inneanus

Key 1 ts.ilphurea

Eyacn-.rjv.\a

Hy <}my?\ildae
PIlj rwrv':dm.ce
Polyr.ontropidae
Psychcr.iydae -
Triar.cdes
Kyt;i.=icHri” s
Phr\c"ruridae
Agapetus

Silo =V " ecceces
Molannr.dae
Leptoceridae
Hydro]: \l-j.dtie
LimnepPilidae

..Ct..'

'.&.*

Lepidoptera
Sialis lutaria
Chironorrddae
Chironnrr.i”s thv-mmi
Simulidae

Dixidae
Culioidaem
Chacborus
Tipulidy.9
Tabanid?.”

Syrphi."f?o

Notonecta

Plea "r*™ ... .......

Aphdlc-cUirus

Nr.pa
Hydrcnietridae
Corixidae <~ *m--"
Dytiscidae b
Hygrobiidae
ElIminthidae
Ha.liplidae 0.
Gyrinidae
Hydrophilidae
Anieoptera -~
Zj"50ptara
LiinnocLari dae
Hygrobc.tidae
Nocrcacheilus
Cctt =as
Gasterosteus
Pungitius
Phoxinus
33

Total*. Groups
Trent Index 9

D... e: ft



ectert by

I tntion frv<Barter

nents

,-NnSOCOrX1DAE
|>ndrocnelu n lacteuffi
“iasiidae
Polycelis felina__
lycelis nigra___
lycelis tenuis...
gesia lugubris__
gesis polychroa_
gesia tigrina
ILAFTTA
umbricidae___
nbriculidae.

aididee_

g
cola ceonetra
3PC3DELT.IDAE
rr>obri<»lla r>otOCV>1"ta
SIFKCMIIDAE
lossiphonia complanata.
lossiphonia heteroclita—
I elcb-ella ntas“alia

Theronwzcn tessulatum

| }hecdcxus fluviatilis
T IPA2ID——E

ivin-Tnjs

ivirarus uiscinalis

|
AJ.VATIDAE

glvata icrgstoma

C &S Denth Flow

t.V'i:-Li-ocu-/> [Zn<\ ¢j".i'lu.ufh- h o.1* ma.fZiuii

Zs.

.vote, oiscinalis
1 IDAS
rcinea grayana_
ithynia leachs— - J X |-
3ithynia tentaculata__
yarobia ulvae_____
otanopyrgus jenkinsi
.."CYLIDAE

croloxus lacustris,

r.cylus fluviatilis

» ciCutri

ysa lontinwl t s ——

ysa Vieterostropha
JAEIDAS
rymnaea auricnlaria__
Lynr.ae.i Baiuntris____
Lymnaea peregra..
bynreasa stagalis

ri*:tin oca

1?1*r.crbis albus— ———

Planorbis c.irin.itus—

Planorbis cor.tortus \

30/30/
srorbi®

50/3Q/ Planorbis laevis—
Planorbis leucostoma_
Planorbis planorbis.
Planorbis vortex..
Segrr.cntina coranlanata
Sepmentina vitidae

UNIONIDAE
vV V Anodonta anatina

Anodonta cygnea_
Unio pictorura
SPHAERIIDAE
Pisidium sn.

20/20/ Snhaerium corneum

lO/lO/

\] dp.eisoellidas

Dreiscenia polyr.orpha
1 *{'“}rn*v
10/10/ Asellus aauaticus___
Asellus meridianus
;  GAMMARIDAS
1] Crangonyx pseudogracilis—
< Ganr.ar’-is dueberi
Gagj.Ninb pulex---
GamtEirus zaddachi
ke/"o/ j CO30PKIIDAS

Corophiun r.ultisetcsu-T

10/ 10/

-h

ASTACIDAE

[

Astacus pallipcs

HET-'OURrDAE

1@1@ , capmid;.e

t
*CHLO0?-21iDAS
i
: LEUCTRIDAE
KCIKQ/ PESLIDAE

. PERLODIDAE

j TaEN 1Ck1:£<*J 1IAT

107 10/

Site Ey fcog fffftf) Date n/ T/ fi

b0/ko/

10/ 10/

to/U0/

~0/h0/

co/1COo/
60/ 10Cc/

807100/

.tC/1Cco/

sc/'co/

to/i~o/



!/ 2010/ _

r.tro— til'jr. luteol\i”i

ntreatilur. “er.r.uiatu.r

oern dipterucv——————— ————————

oclc»on ps”udorufulum

IDAS 507 707
enis r.oesta——————— e ———= —_—
r.is
H "'£31DA3 80r 100/
he.—sera danica—
her.err//ul£ata
Vr?.'ELLIDAS 80r 100/
hcncrella irr.ita
GSziiDB ... .. £0s 100/
cdyc.—.urus
ptircr.ia
0“HL*“31IDAE 80r 100/
bronhle'pia fusca
[LCNURTDAE 80/ 100/
50/70/ ”
raretw.
vaccnr... la
/ 30/30/
1J A0
cett opidaz 7| 50/70/"
HC.VYLV.E ~ Jo/Zo/ *
GAK-11LtAE sof 100/
cnCR 1S 60100/
W 100/
iuv.~rsv*l
£07 100/
80 100/
:PTILIDAE w W
/' f
50/ 70/
JJ.n: 207 26/
0 1C
rrxriDAS T75/~~
307 30r
| DAE 30/30/

TP rxrn-a c? groups
t.b.i.
D.C.E.

S.K.v:.p.

ih-r
PLIIDA>]

! APIIEI.OCHEIRIDAE

HEPIDAE

HY220HETSIDA;

i ccaixilLv.c

r DYTISC*il)AE

[ HYCHOEIIDAZ

! S5LMIHTHIDAE

* HALIPLIDAS

UVNDADUTT TT=ip

G'iHir—ilDAS

AG3IIDAE

A23InUSAE

LESTIDAS

GCKPHIZIAE

CCSDULEGAST=J?IDAE

CORDULIIDAE

m LI?,n,LULIDAE

278t AWKPE3 or aooi'PS

T.B.I.
n.o.E.

jL-

R.K.V.".P.

30/30/
Eo/io:/
50/30r ~
30/50/"
To/557"
30 36/
30 30r
307 30/

«30r 3

50/30/
6C/=0/
60/EC/
60/£3/
€C/cC/
arry
c0/s0/

£0/77



Hiver/S#ead7%ake. e e eeeeeaaaaan Sampling Point

Collected by eee*0_ TW.VF . % ... ... - Sorted By ,. oK K e -
Date e eeaaaaa- . Sample No
Details of sampling site (veg, substratum, flow) ... .
.................................. rfbvCT ... J/7KVC. /0
Porifera ....» Myxas glutinosa
Hydroids ..., Lymnaea auricularia
Dendrocoelum lacteum fnftau.-ceMirL"naea peregra
Polycelis nigra Planorbarius corneus
Polycelis felina .._.._... Planorbis crista
Polycelis tenuis planorbis contortus
Dugesia polyehroal.cCroght<> AOCjOAMT planorbis planorbis
Planaria torva ... Planorbis carinatus
Rhabdocoelidae ... Planorbis leucostoma
emertini e_e.0 Planorbis vortex
Nematcda ee_e. Planorbis albus
tjuroceeiPUMor/vrA _ . )
oo Planorbis laevis
Nnididae
Tubificidae__  __ _ Segmentina complanata
Lumbr]cylldae__ Segmentina nitida
Lumbricidae
Enchytraeidae
****x* Anodonta cygnea
S Anodonta anatina
Piscicola geometra it

Eflfpobdella octoculata 3 Dreissena polymorpha

Helobdella stagnalis Sphaerium corneun

Glossiphonia complanata Pisidium
Eopobdella testaeea wezsx  Cladocera
Theromyzon tessulatum .

Ostracoda (c * fVitAr
Theodoxus Ffluviutilis Copepoda

- . Argulus foliaceus
Viviparus fasciatus g

- . Asellus aquaticus
Viviparus viviparus

B} ) Asellus meridinanus
Vilvata cristata 0ot

S ) Gammarus pulex
Valvata piscinalis cocee P

Bithynia tentaculata I Gammarus zaddachi

Bithynia leachi Corophium lacustrae

- Paleamonetes varians
Assiminea grayana

Hydrobia ulvae Sphaeroma rugicauda

- . Astacus pallipes
Potamopyrgus jenkinsi P P
Acroloxus lacustris Nemoura cinerea
Ancylus fluviatilis
Zonitoides nitidus Baetis rhodani

Physa fontinalis Baetis fuscatus

Lymnaea stagnalis Baetis muticus

Lymnaea palustris Baetis Veruus



£>aexxs mger
Centroptilum luteolura
Centroptilum -pennulatum
Caenis horaria
Caenis-rivulorum
Caenis"moesta»e
Cloeon-dipterum
Ephemera danica
Paraleptophlebia subraarginata
Procloeon pseudorufulum
Siphlonurus linneanus

Heptagenia sulphurea

Ryacophila
Hydropsychidae
Philopotamidae
Polycentropidae
Psychomydae
Trianodes
Mystacides
Phryganeidae
Agapetus

Silo -
Molannidae
Leptoceridae
Hydroptilidae

Limnephilidae

Lepidoptera

Sialis lutaria

Chironomidae
Chironomus thummi
Simulidae

Dixidae

Culicidae
Chaoborus
Tipulidae
Tabanidae

Syrphidae

>*G

---Notonecta -e

e Plea .eo»j
Aphelochirus

r Nepa ,
Hydrometridae

Corixidae

Dytiscidae

Hygrobiidae

. ,EIminthidae (&Mt s AGA&A - AN

Haliplidae™
Gyrinidae

Hydrophilidae

Anisoptera.

Sygoptera

Limnocharidae
Hygrobatidae

Noemacheilus
Cctt S
Gasterosteus
Pungitius

Phoxinus
Total Groups

Trent Index

£ ("bss

A

F.-AGukjss/ Ajt



<0






o* e

Hiver/Broad/Lake Sampling Point i3v
Collected by Sample Number U~ u
Sorted by Date

Depth Flow Substratum

Vegetation Kl B o \+cj 01 OgW Mudz 4 M- Vao

Comments CXj w5 - T

\ 0
P = Present, <~10; C -=mCommon, 10-50; A = Abundant, 50-100; VA = Very Abundant,

Porifera

Hydroids
Dendrocoelum lacteum
Polycelis nigra
Polycelis felina
Polycelis tenuis
Dugesia tigrina
Dugesia lugubris
Dugesia polychroa
Planaria torva

Rhabdocoelidae

Fhysa fontinalis
Lymnaea stagnalis
Lymnaea palustris
Lymnaea truncatula
Kyxas glutinosa
Lymnaea auricularia
Lymnaea peregra
Planorbarius coraeus
Planorbis crista
Planorbis contortus
Flanorbis planorbis

Nemertini Planorbis carinatus
Nematoda Planorbis leucostoma
Naididae Planorbis vortex
Tubificidae Flanorbis albus

Lumbriculidae
Lumbricidae
Enchytraeidae

Piscicola geometra
Erpobdella octoculata
Helobdella stagnalis

Planorbis laevis
Segmentina complanata
Segmentina nitida

Anodonta cygnea
Andonta anatina
Dreissenia polymorpha

e

Glossiphonia complanata Sphaerium corneum r*
Erpobdella testacea Pisidium

Theromyzon tessulatum

Theodoxus fluviatilis Cladocera

Viviparus Tfasciatus Ostracoda

Viviparus viviparus Copepoda

Valvata cristata Argulus foliaceus

Valvata piscinalis cv Asellus aquaticus

Bithynia tentaculata Asellus meridianus

Bithynia leachi Crangonyx pseudogracilis

Assiminea grayana Gammarus pulex C_

Hydrobia ulvae
Potamopyrgus jenkinsi
Acroloxus lacustris
Ancylus fluviatilis

Gammarus duebeni
Gammarus zaddachi
Corophium lacustrae

Corouhium multise.tosun -



\*e

\tO

iphaeroma hookeri
Paleamonetes varians

Astacus pallipes
Nemoura cinerea " ..|

Baetis rEodani
Baetis fuscntus =
Baetis muticus
Baetis vernus
Baetis buceratus

Baetis niger .
Centroptilum luteolun
Centroptilin pennulatun /f
Caenis horaria C

Caenis rivulorum

Caenis coesta

Cloeon dipterum
Zpheraera danica
Ephemerella ignita
Ecdyonurus insignis
Habrophlebia fusca
Paraleptophlebia submarginata
Procloeon pseudorufulura
Siphlonurus linneanus
Keptagenia sulphurea

Pvhyacophila
Hydropsychidae
Fhilopotamidae
Folycentropidae
Psychomydae ; *
Trianodes
Mystacides
Phryganeidae
Agapetus

Silo

Holannidae
Leptoceridae
Kydroptilidae
Licnepjiilidae

v.

Lepidoptera ?
Sitalis lutaria

Chironosus thuoini
Sinulidae

Dixidae * -
Culicidae
Chaoborus
Tipulidae A
Tabanidae ="'y
Syrphidae
Psychodidae

Ceratopogonidae

Notonecta oo,
Plea

Aphelocheirus

Nepa -
Hy dronetridae
-Corixidae

Dytiscidae
Hygrobiidae
Elminthidae’
Haliplidae
Cyrinidae
Hydrophilidae

Anisoptera

Zygoptera CsSIL

Limnoclaridae *$ m
Hygrobatidae -V

Neonacheilus
Cottus
Gasterosteus
Pungitius
Phoxinus :

Sewage Fungus

Total Groups
Trent Index
Class

H C*+V m



River/Sutnrt*—flU1U 28&8&&C Z ... . ... .ccccee..
<t C, .U
Collected by ..'|.§2.'.f&«

Date --‘i—iJ-lfl /

Details of sampling site (veq,

d-11

Porifera

Hydroids

Dendrocoelum lacteum

Polycelis nigra

Polycelis felina
Polycelis tenuis

Dugesia polyJﬁFﬂgyt15

Planaria torva

Rhabdocoelidae
eroertini

Nematoda

Nciididae

Tubificidae

Lumbriculidae

Lumbi Tcidae
Enchytraei dao

Piscicola geometra
Erpobdella octoculata
Helobdella stagnalis
Glossiphonia complanata
Eopobdella testaeea

iTheromyzon tessulatum

I *

Theodoxus fluviutilis
Viviparus fasciatus
Viviparus viviparus
Vi.lvata cristata
Valvata piscinalis
Bithynia tentaculata
Bithynia leachi
Assiminea grayana
Hydrobia ulvae
Potamopyrgus jenkinsi
Acroloxus lacustris
Ancylus fluviatilis
Zonitoides nitidus
Physa fontinalis
Lymnaea stagnalis

-lyranaea-pa-lustris-————-

INVERTE3BATE SURVEY

substratum,

*

PM,

.....Sampling Point . {"ZOV.SVi.‘V i .
N

................... Sorted By i e ccece

.. Sample No

flow) ...7&A ..... tb A .Ki?E>.

Myxas glutinosa
Lymnaea auricularia -
Lymnaea peregra
Planorbarius corneus
Planorbis crista
Planorbis contortus
Planorbis planorbis
Planorbis carinatus
Planorbis leucostoma
Planorbis vortex
Planorbis albus
Planorbis laevis

FAScwpfi*rSegmentina complanata

.....

Segmentina nitida

Anodonta cygnea
Anodonta anatina
Dreissena polymorpha
Sphaerium corneum
Pisidium

cladocera
Ostracoda
Copepoda

Argulus foliaceus
Asellus aquaticus Xﬂl¥aﬂx§L_.
Asellus meridinanus cccee
Gammarus pulex Py 2N
Gammarus zaddachi

Corophium lacustrae

Paleamonetes varians

Sphaeroma rugicauda

Astacus pallipes

Nemoura cinerea

Baetis rhodani
Baetis fuscatus
Baetis muticus
Baetis veruus



Baetis niger ee e« - Notonecta

Centroptilum luteolum. . *. - Plea

Centroptilum pennulatum  _..... e Aphelcchirus. .

Caenis horaria , .o..oic. cooo. ee /frepa .

Caenis rivulorum ..., - -.. .. - Hydroraetridae . ecooe
Caenis moesta .- e e . Corixidae(cE£>E(XA- O*e*«
Cloeon dipterum .. ........ . *h ee o L....

Ephenera danica .. Dytiscidae L. 1
Paraleptophlebia subraarginata .. oo Hygrobiidae Pt
Proc3.oecn pseudorufulum oo Elminthidae «0=0-
Siphlonurus linneanus oo “ Haliplidge crm
Heptfctgenia eulphurea oo Gyrinidae... L

Ryacophila Hydrophilidae

Hy ;Ir-prsyeiiidae oo

Anisoptera . cocee
Phi loprar.idae oo Zygoptera
Polycer.tropidae e o
Psychomydae == - Limnocharidae /
Trianodes -» e=  Hygrobatidae NRINS,
Myetacides .o
Phrygar.eiclae ee oo Noemacheilus
Agapetus ee oo [Ccfctus i eee
Silo - Gasteros.teus
Molannidae < - Pungitius
Leptoceridae - Phoxinus IR
Hydreptilidae " w4 Total Groups e..= J X
Limnephilidae - »e

|
Lepidoptera ce oo
Sialis lutaria
fir

Chironomidae .-
Chirononius thummi N
Simulidae »* ee
Dixidae * e
Culicidae .-
Chaoborus e oo
Tipulidae e oo
Tabanidae .

Syrphidae e o



JROMGICHTY Sy 1

River/Droail/Lake .. .. .. ........ ... Sampling Point .e
ATT - CAPOATO-CO

I Collected by ........ FBP e Sorted By ..........

Date ......oci..... 3771 a&ple Nc 2
I Details of sampling site (veg, substratum, flow) . P.So. J?.-.!V,

° *

I Porifera Myxas glutinosa

Hydroids Lymnaea auricularia
I Dendrocoelum lacteura — .Q. Lymnaea peregra

Polycelis nigra *—- 0 Planorbarius corneus

ycelis felina Planorbis crista
£ Planorbis contortus -

Polycelis tenuis ------—-

| Dugesia polychroa — ———- o Planorbis planorbis
Planaria torva Planorbis carinatus
Phabdocoelidae Planorbis leucostoma
I * mertini Planorbis vortex *--—-
Nematoda Planorbis albus
| N Tididae Planorbis laevis .
Tubificidae Segmentina complanata <0 ..
| tﬁmg::g?é;gae Segraentina nitida
Enchytraeidao
Anodonta cygnea
I Anodonta anatina

Piscicola geometra -

Erpobdella octoculata m Dreissena polymorpha

| Helobdella stagnalis Sphaerium corneum

C - C.
Glossiphonia complanata reee Pistdium
I Erpobdella testacea Cladocera
erornyzon tessulatum Ostracoda
I * C
s opepoda
Theodoxus fluviutilis pep
. . Argul foli
Viviparus fasciatus gutus Tolraceus
| . . Asellus aquaticus =
Viviparus viviparus o c
Vilvata cristata Asellus meridinanus AT
Gammarus pulex 4t

I valvata piscinalis

Bithyrda tentaculata Gammarus zaddachi

| Bithynia leachi Corophium lacustrae

Assiminea grayana PR Paleamonetes varians

| Hydrobia ulvae Sphaeroma rugicauda

Potamopyrgus jenkinsi Astacus pallipes

Acroloxus lacustris
Ancylus fluviatilis
Zonitoides nitidus
Physa fontinalis -
Lymnaea stagnalis
Lymnaea palustris

Nemoura cinerea

Baetis rhodani
Baetis fuscatus
Baetis muticus

* o



Baetis niger

Centroptilum luteolum

Centroptilura pennulatum

Caenis horaria
Caenis riYuloiturr.

Jaems ny.esta -—-—-

Cloeon dipterum

Upheiviora danica

Paral ey'cophlebia submarginata

Frooloocn pcsucicriifulum

Slplilondiiruc 1l nneanus

Hey u.ilphurea

Eye.ccph5.la.

Hy r c-ry?\}jdae
Pl..7Jerev S rl-ie
Polyr.cntropidae
Psychor . iydae
Triancdes

W .cic-j.de.s
Phry”*"r_"ic"ae
Agapetus

Silo

Kolannr.dae
Leptoccridcis
Hydr op*: -Hi clue
Limnepbilidae £

Lepidoptera

Sialis lutaria -

Chironorrddae -
Chire thvjnmi
Simulidae
Dixiclae

Culiridae
ChaobMrus
Tipul.i™ae
Tabanidae m
Syrphi”~c

Notonecta
Plea
Aph~ocliirus
Nr.pa <
Hydrernetri due

Corixidae w'1l

Dytiscidae
Hygrobiidae
Elminthidae.

Haliplidae
Gyrinidae

Hydrophilidae

Anisoptera 1

Zy-optsra

Limnocliaridae
Hygrobatidae

Nocriacheilus
Cctt is
Gasterosteus
Pungitius
Phoxinus

Total* Groups

Trent Index

3— 0.\



INVERTEBRATE SURVEY

Hiver/Diloal/Ldkg Uo/heta Sampling Point

Collected by ft Sample Number i*S

Sorted by 0 %i-= Date

Depth 0 jo- Flow Substratum Qru~ed

Vegetation "pfauA fufe™ rrt’ciuuti OQMfIftuL  (lujLhdonp. A- rt/tiicy.
Comments

F = Present, <710; C = Common, 10-50; A = Abundant, 50-100; VA = Very Abundant, 10C

Porifera Physa fontinalis
Hydroids Lymnaea stagnalis
Dendrocoelum lacteum Lymnaea palustris
Polycelis nigra Lymnaea truncatula
Polycelis felina Kyxas glutinosa 0
Polycelis tenuis Lymnaea auricularia
Dugesia tigrina Lymnaea peregra
Dugesia lugubris Planorbarius corneus
Dugesia polychroa Planorbis crista
Planaria torva Planorbis contortus
Rhabdocoelidae Planorbis planorbis
Nemertini Flanorbis carinatus
Nematoda Planorbis leucostoma
Naididae Planorbis vortex
Tubificiaae Planorbis albus
Lumbriculidae Planorbis laevis
Lumbricidae Segmentina complanata
Enchytraeidae Segmentina nitida
Piscicola geometra Anodonta cygnea
Erpobdella octoculata Andonta anatina
Helobdella stagnalis Dreissenia polymorpha
Glossiphonia complanata Sphaerium corneum
Erpobdella testacea Pisidium

Theromyzon tessulatum

Theodoxus fluviatilis Cladocera

Viviparus fasciatus Ostracoda

Viviparus viviparus Copepoda

Valvata cristata Argulus foliaceus
Valvata piscinalis 7 Asellus aquaticus
3ithynia tentaculata C Asellus meridianus
Bithynia leachi Crangonyx pseudogracilis
Assiminea grayana Gammarus pulex
Hydrobia ulvae Gammarus duebeni
Potamopyrgus jenkinsi Gammarus zaddachi
Acroloxus lacustris Corophium lacustrae

-inrvins- f-Ttiviai.i"TiVv finrnr:hj ?in._rirliii  ofAPiir—



Sphaerosa hookeri

Faleamonetes varians

Astacus pallipes

Nemoura cinerea

Baetis rhodani
Baetis fuscatus
Baetis cuticus
Baetis vernus
Baetis buceratus

Baetis niger

Centroptilun luteolun

Centroptilun pennulatum

Caenis horaria
Caenis rivulorum
Caenis r.oesta
Cloeon dipterum

Ephemera danica

Ephemerella ignita

Ecdyonurus insignis
Habrophlebia fusca
Paraleptophlebia submarginata
Procloeon pseudorufulum
Siphlonurus linneanus

Heptagenia sulphurea

Rhyacophila
Hydropsychidae
Philopotamidae
Folycentropidae
Fsychomyaae
Trianodes
Mystacides
Fhryganeidae
Agapetus

Gilo
Holannidae
Leptoceridae
Hydroptilidae
Licnepjiilidae

Lepidoptera

Sialis lutaria

Chironomus thumni
Simulidae

Dixidae

Culicidae
Chaoborus
Tipulidae
Tabanidae
Syrphidae
Fsychodidae
Ceratopogonidae

Notonecta
Plea
Aphelocheirus
liepa
Hydrometridae
Corixidae

Dytiscidae
Hygrobiidae
Elminthidae
Haliplidae
Cyrinidae
Hydrophilidae

Anisoptera
Zygoptera

Limnoclaridae
Hygrobatidae

Neonacheilus
Cottus
Gasterosteus
Pungitius

Phoxinus
Sewage Fungus
Total Groups

Trent Index
D.0.E. Class

A - (&?)



Colx«.vited by r\: EAD_ Cubstratcn S« . fumVav-V, *QV 5 Depth >N_
Hsretn tion ftW 'W —~ kv‘t z r4j:/\W/\fC\ , W< < AU CGZA e a> .,
Comments
I -

5/7DROCOEL I DAE /3/

DenHrnroelun lacteum
ANARIIDAE mv
Polycelis felina_
Polycelis nigra__
Polycelis tenuia.. ~ 20L
1 Dugesia lugubris_
Du”~esia polychroa_
Dugesia tigrina
. IGOCHAETA 1/]/
Lumbricidae.
Lumbriculidae 0
| Naididae C \"V.A -1
B /- " P LUrs, vrl AZW) « -
MLSEktoL1DAE 20/ 20/
.cicola geonetra
msiDET. IDE 10/ 10/
mTFhk*I?. octoculata P
CSSIPHCM11DAE (074102
Glossiphonia complanata.
Glossiphonia heteroclita__
Helobdella stagnalis__ /V
| Theromyzon tessulatum

iTheodoxus fluviat ilis
r7 IPARI2.-.E

Vivinnrus fwsrist-.UR

Fivicarus Discinalis

ILVATIDAE 10/10/

Vnlvata cristnta__
fahota meorsolia . P
2C31IDAE 10/10/
r.inea p;rayana_
| “ithynia leachi----—
Bithynia ter.taculata”. P
mHydrobia ulvae

otDnopyrgus jenkinsi

I“CYLIDAS m

Acroloxus lacustris.

J~r.cvlus fluviatilis
al A,
hypn “ontiMiis

hyca heterostropha

w/

vknTeidas m

yr.naea auricularia
yr.naea nnlustris

LATinaea stagnalis,
rlutincsa
10/ 10/
Innorbis albus___ rljp_
lar.orcis carinn tus

f*lo.r.orbis ccr.tortus

gx p,ffl1%ecTP

Planorbis cristau

Planorbis laeviau

Planorbis leucostoma.

Planorbis planorbis,,

Planorbis vortex__

Segmentina conirlanata_

Segnentina vitidae
UNICNIDAS

Anodonta ar.atina.

Anodonta cygnea_

Unio cictorum
SPHAERIIL"AE
Pisidium srt.

Sohaeriurs corneura
DREISSSNIDAE

Dreissenia uolvrnornha
Tr.T.T—

Asellus aquaticus. zZ-JL.
Asellus meridianus
GAKKARIDAE

Crangonyx pseudogracilis.
Gar.r~n.rus duebeni- /

ijeeirrarus djlex__ _ / P
Gam.nsrus dcachi
CO3CPHIIDAE

Cerephiii~ 1.".c"ctrnc___
Coronhiu.” rrultisetosuz
ASTACIDAE

Astacus pallines

HII"QUaiDAE
: CAFr:iiD;,E
CHLOPOPiPilDA-

P

: LEUCTRIDAS

* PrJHLIDAE

“PERLODIDAE

rASU IUPL'HXTGUA

C\M.3

(07404

9 lo/

hoaCy

kolo/

60/£0/
50 70/

£0/1co/
£0r 100/

80 100/

.60s 100/

80 100/

to/i00/



ictif m.cNar——

.oeon diTstern”’—---—-— -———————-
rocloeon ps”udorufulurr.

. "IDAS

acnis rr.ossta.

-lenis

£y. ERIDAE

phe-era dar.ics——-

rhc~»r wuissta

rhsr.erella irr.ita

c7se:iid—e ™
eptapcnia -

NMCHLE3~:;AZ

-Vcrouhiebia fusca.

HOmlridas

rapetvs

.hdocz'r.ila

VTP BT 7

Tr*rsT

DS -77+7 "N =

CPTILIDA]

>E?HILIOAE

-1:“E .7
.alis \ (4

-.Cy.C:*10AE
X1 DAE

LIDAE

lous ThKKI? cr kw3

D.C.E.
ny wn

20720/

50/70/

80/100/

S0/100/

60/100/

20/100/

80/100/

To/70/

"50/76/

30/30/

60/So/

80/100/

S0/100/

£0/100/

§0/100/

80/10Cc/

i+o/i»07~

50/70/

20/20/

V5/

30/30/

30/30/

N

I NCTCIi~CTI.—AE

i PLEIDAE

1

| APMFTF.CCRTHIZAB
12;-:riDAE
KY JROHETRIDAE

\ CORTX1DAE v

P N
]K "Xcja/r C

11VGnCui . J.DAS
i ELNINTHIDAE. j

Jr

m HALIPLIDAE

i ecrJhul™

; KYDROPHILIDAE
gyri ;jioae
AG~TIDAE
AESICIIDE
LECTIDAE
GC1"PHICAE
CORDULEGAST?23IDAE
CORDIJLIIDAE

IP ELLULidae

DRACHNELL IDE

Cx

phe3=;t nukb”™r o>7groups
T.B.1I.
» D.0.E.

n.H.v.p.

30/3V
30/30/"
GYVio/
*30/30/ "
30/30/""
30/30/
'30/20/
"50/30/
30/30/"
"30/30/

30/30/

To7507" «
60/80/

60/80/*

60/Sc-/ m

aygy

60/80/

60/60/

60/?.0/



Il r ~.

river

Collected by EfDJ  Cuba: rotun

VoftBtatlon r

f— tdji.
Ceamer)te
Land Uaa

dendkccoelidas

Dcndrocoelun loctcuns

PLAKAPIIDAE
Tolycciio fclina
Polycelis Lo
V/Folycelie tenuis
~Dugesia iugubric n
Dusccio polychroa_

Atresia tijrine___

OLIGOCHAETA
Lu.nbricidae
Lui.briculidae
Noididhe

V, ubificidae

PISCICCLTDAE
Piscicola peooetra

H3PO3 DELLID/il
Erpobdella octoculata
lossiimoviidai:
Glossiphonia cg“plonntn__
Glossiphonia hoteroclita
Helobdella etb”n&lis

ThereTvr.on leAS’ilatu'i

NSRITIDAE 6
‘inooooxu” ituviotiiie
VI VIPARTT'AE 6
Viviparus fbcciatue
Viviporus viviporus
YALYATIDAE
Vulvata cristatn
Q Valvsta mocrosiOTia
£ Valvttta pjcsir.nlic
HVUKOSIIL'AC
Assirr.irea £r»ysr—a_
BiUivnia leachi

Bithynia tentamilatn is
9 Hydrobia ul/ae

Potamopyrgus jenkinsi

ANC:LIDAL
Acroloxuo I#custrio_

Ancylus flimatilifi

mcia\s

Phyca acuta
Hiyca fontiiialiu f
Miyoa hctorc3trophn

Lyrijriaea r.uricultriu

Lynnaoa poUir.trie

f Lymnaea T-crtr.m r

I T.A*u?.fU DAK

H.—iiirtrbln olc.ifi

P Pi fil.orh lu cat* t::«t ur.

I'tsitorlii - r™N\\tr>ri-r.

i\— _rSAffgiv*\ Kunbtr  feEOgftOTD

r.Pth A

Plorioi'bic crista
Plor.orbic lacvis’
Planorbis leucostoma
PlIn::orbja plonorbio
Planorbis vortex
f Segncntina complanata
Segnintina viiidae
OTUOHIDAE
Anodonta enotina
Anodor.ta cyprnea
Unio pictoruo
uAMia™
Pisidium tip.
SF~aeriun corneurs a
4L—6)KISSE;:IDAE

Dreieeenia polysorpha

AENLIDE

~ Asellus aquaticus__

Asellus neridiwius

GAKMARIDAE
Crmr—gonyj— pseudogracilis
i
Ga”narus pulex

&-sTats zaohchi

CCSOR.’IIDAE

Coro un locuotrae

Corophiua rrjltij;ctosu.—

AFftACIEATL;

Actocun pallipes

KEKOUSIDAE

CAt inil/AE
CIILCKOFikL 1DAE
LEUCTajDAE
pehlidae
PERLODIDAE
TAENIOJTLEYGIfIAE
CLADOCERA
CGTKACULJA

coraow.

r..tc

Flew

Width

sCyyQ

10

10

10

10

10

/0.



K KTIDAE

Baetis rho<5jni

Ba®tis s

Q- Centronti lu= I»tcoljr>_
Cc:i*.roptilun penn<ilatuni_
Clocnn dipteru-s

Prcclosnr: pccudcrufulua

CAE"ITAE

Cooni3 tncccth

<0 Caenis

Uche=cro dar.ic.i

Ephcsera vulgota

EPKEKSRELLID.VE

KpheK<!Irello ignita

IIErTAGENIIDAE
Ecdyonurus

Hepta”“enia

LEPTCKILE3IIDAE
VJ Kanrophlebia f:oca

1 P*ralLeptor.hlebia ivfomarfri r.ata

Sik—:lon’%sidae

5:iYACOriilLIDAE

Artacetn.t
riityacophi la

HYCSC—-PSYCitIDAS

FOLYCEITHOPIDAZ

?syciicmyiidas

PHfiYGANEICAX

sij—icctcmat iear

MCLAmM.'IDAE
LEFTGCin I DAE
HYD3OFTILIDAE
LTMNEFHII.IDAE

y SIALIDAE

n Sialin

Q"CHIRONOHIPAE /<

SIMin—-ICAE
TIPULIDAE

EHATOFOC.OII I DAE

previous tiIMCEa or groups  'U
T.n.r.

D.o.K.

nM.V.?
I vl

10

10

10

10

10

10

10

o

A LN JIE
FLEIDAE

APKELCCHEIRJCAE

< HKPIUAE

‘lyd:johetridae

~ACohixidae

0JYTISCIDAE

HYGROBIIDAE

N Imiitthidae

~ L U LIDAS

tiELODIDAE

GYKINXDAE

AGHIIDAE

AEStiiilDAS

nDE

GCTFINIDf.E

CORDUUXUSTEI I DAE

CCRUULIIDAE
LIBELUTLIDAI
COENAGRIIDAE

ilYDKACKNELLIDAE

of

C m

IHECDIT N1JHBEH OF GHOtIPS

T.B.I.
D.o.E.
B.H.V.P.

Date

2>

10



I iy.-r

Cot tIvy
W**‘ctntlon
ct>'jw'ntc
I"sjid I'fie

DNHOOLanVX
Pendrococlon lactcura

WJIHIARIID/.K =
Polycelis fclina__
Polycelis nipra___

w. Polycelis tcnuic__

I Dugesia lugubris__
PuEesia polychron_
De”esia tigrina___

OLIGOCHAETA
Lu—bricidue
Lurbriculid*e_
K&ididee

Tubificidce

PISCICOLIME
riricicoU (;tosetro

p Erpobdella octoculfcia

CLO3Sifl’0:J1IDA\S
Clesoiphor.il> corcplaimt*
Glossiphor.in heteroL-litn
Helobdella ctognolis

Theromyzon teesulntura

NERIT1BAE

Thcodoxus fluviatilis

VIVIPARIIUE
.Viviparun fosciotus

Viviparus vivi porus

VALVATIDAE
Valvata cristata___
C Volvata nocrosto'no

(_ Volvftto pisclnalis

HYDHO13I1IDAE
Acoininea grayana
Bithynia 1”ochl___

0 Bithynia tentaculata
Hydrobia ulvoe

Potosvjpyrfcuo jenkinsi

AFICYJ.IIAE
Acroloxus lacustris

Ancylus fluviall!lis

Hirr.IPAE
I'hyna acuta
~itoyr.a for.tlnaliu

Piiyni* hfttero.Hropho

LYKHAMTi AK
Lynr.dcn euricolnrte
l.ynnaon |mluntrl(j
J  LyaiiMea pcr»fr«

Lyrifica L . t 1ii:

Hr«n Mailol.a

Hiir.mlili. otl.un
P Fr—ml_irtir ligLip
Wose:vLln/

\Q. FtxUFfcW~ <h<&r\\cy

Jtl

ywiA te>

Irtiulr dte/arJ&fc

Planorbis cri:;ta__
Planorbis Int-vls
Planorbis leutostor—.a
Planorbis planorbis
Planorbis vortex
Segraentina complanata
Segnintina vitidoe
u:uo:;ia\E
Anodonta anatina_
Anodonta eyijneo__
Unio pictorua
SIHAEP.11DAE
Pisidium cp.
c Sphaeriuu corncun
KIEISSEIlinAE

Dreissenia polyrrorphs

asellidae
i' Asellus aquaticus

Asellus (seridi&.ius

Crangonyx pseudogracilis
Gurarus duebsni
._'C«CMru8 pulex

Gorr~cxus zaddachi

COSOnilIDAE
Corophiua locustrne

Corophiun (rulticetosun

A5TACIDAE

Actacus pallipes

NEKOC2IDAE
CA17111DAE
CHLO3CPLHLIDAE
LEUCTRIDAE
PERLIDAE
PERLODIDaE

T AEKIOPTLJ? YGI OAK
CLADOCERA
OCTEACODA

COP/110DA

Q~ - Flow__

$u&c>

10

10

10

10

10

10 -



$=r.TIPAK
linetin r!m-n:ii
i‘ntt Sn
/ Cr:itroptilum lutrolua
Crntr«M>tlliie> pcntiul <iTi
£ Cloeon dirtcrun

Pri>clocon pr.cndoriifulura

CAEKIDAE
Cncnio moeota

Csenio yr

KHIEMKHIDAE

Ejiheaero vulgato

W HEKERELLIDAE

Ephemerella ignita

HEPTAGSHIIDAE
Ecdyonurus

iteptngenl*

LEPFOHILESI I DAE
ItcbroDhlebia fusca

PornleptOfhLebia sub.—im-ginot*

5 1PHLOEM? IDAS

SHYACONITLTDAE

Acapetu*
Phy»*cophi La

KYWOPSVCHIPAE

polycentropidaz / n
PSYCHOMYIIDAE

IHKYSAKEIDAE
SERICOSTOMATIDAE

COL'SIDAE

KOLA!INI DAE
LEPTOCERIDAE
HYD.VOrTILT DAE

J.imrEIILIDAE

PsiALIDAE VAR
Slolin A\ n
"CHIRONOMIDAE / —* .
</ 0
SIHtrLIDAE
Tiitn.iavE

c»:11ATOs—oco:iia\K
JVKVionc rff'Hiifdi ok nr.—oyi—i
t.n.i.

n.o.i:.

i*c

10

10

10

10

10

10

10

10

10

10

N

rwrcwsririAfc.
I'LEia'.E
AJntU);iiK:i;n*K
hepidae
HYI&OHF. TRIUAK

~coaixiDAE

~ DYTISCIDAE
HYGRO3IXDAS

ELHII'IHIDAE
fiHALIPLIDAE S *\

HELODIDAE
CYBIJIIDAE
AG.1:1DAE
AESHHIDAJE /

LESTIDAE

OOHPKIDAE
COSULTLEGASTEEI aXE -«

CONnDtfLIIDAE
LIBSXLULIL’AE
COENAG3I1DAE

.HYDPACIItELLIDAE n

.uuf ok.<;"u;h 5

T, It
li.o.K,
H.M.v.p. y D

10

fl

™






K IvVfcK

Ve

Flow
Very fast
Riffle ..o»nge »m «

Fast run

Slow run

Pool

submerceo plants
Z Cover m

Aplut nodi florin

be rula crceta
Callitriche sp

Chara sp

Elodea canadlentl*
Fllamentou* °iff \/
FontInoll* sp

Myr lophyl hn ap

Nu |*tnr lutea

KynphaoA alha
Ocruntho fluvlallu *
rot oiji'ton irl*i>u«
int ton JrocClmi >k
Rjnuneului ip

Zannlclu® 11Vi Ppntu mil«

S"IK(/\/\/\/\ %

Bodgi.

Subst rate

MARCINAL/EMERGENT PLANTS

One bank

Both bankt

Sparse

Fatchy ... -

Abundant ... ,

Few species >

Kiny i peclet

Donl rant M|>p

1)« ilociliuut
C * cunuion
I « preacnt

T « trace



Land Use

Vj me land

Ur bun i...

Ptsturil ... TVNP e
ArabU «,,.,,,',, « UXygun ..eeeeeeeenns
Hrnth ... Kapr*itfiU«llv<i
r w<i«:h?
Bor/m rmlt <. ...
Ytc/No
fts,Cid . wu»d , .

Nuahi*r I s

VIKIbU
Impact on rlvnr

wi

«ltes «* <fflutni's



DENUROCOEL1DAE
Oendrocoelun
Bdelloccphaia

lactein

PUKARI1DAE
Polycelis ip
Flarvarla torva
Dugetlt lugubrla
Dugesia polychroa
Dugesia tigrina

OLIGOCHAETA
lumbricidae
Lunbriculldae
Naidldau
Tubificidae

PISCIOIIDAE
Placlcola geoaetra

ERMOELLIDAE

CLCBSH{N i
Closal *|
I-b ataga
rooyzon la0rs

NERITIOAE
Theodoxus fluvlatllla

VIVIPARIDAE
Vivlparus faeclatui
VLviparua vivlparua

VALVATIDAE
Valvata cristata
Valvata nacrostona
Valvata plscinalls

HtOROSUDAt
Aaalnlnca grayana
Bithynia leachi
Bithynia tentaculata
Hydrobia ulvae
Potaaopyrgu* Jenkinsi

ANCYIIDAE
Aeroloxui lieuacrli
Ancylu* fluviatllls

PKTSIDAE
Physa [ontliulls

LYXNAEIDAE
Lynnaea aurleularla
Lynnaea paluacrla
Lynnaoa peregra
Lynnata stagnalis

y &.

%

PLANQRBIDAE
Planorbli albus

1 Planorbla carinacua
Planorbli contortus
Planorbla crista
Planorbla laevi*
Planorbla leocoitona
Planorbis planorblt
Planorbla vortex
Segnetlna eoaplarvita

Sejaentlna vitldao

UHION1DAE
Anodonta anctlna
Anodonta cygnea
Unlo pictorua

SPKAEJUIDAE
Pisidium ap
Sphaerlua corneua

ASELLIDAE
Asellus aquaticus
.Asellus nerldlanui

CAKHJUIIOAB'
Crangonyx paeudograclli
.Caooarua duebcnl
Caat&arua pulex
Cannarua zaddachi

COROPHIIDAE
ASTACIDAt
NEMQURIDAE

CAPNIIDAE
CHLOROPERLIDAE

LEUCTRIDAE

BAETIDAE
Baetis ip
Centropbllua luteolun’
Cencroptllun pinnuleCm
Cloeon dlptirua
Procloeon pseudorufulua

CAENIDAE
Cacnli sp A

EPHEHP.RIDAE
Ephemera danlca
Epltenera vulgaca

J



EPHDttRELLIOAE
rdli Ignlta

HEPTACENIIUAE
Ecdyonurus ip
Ncptagcnla ip

LEPTOPHLEBIIDAE
Habrophlebla fusca

Pjraleptophlcbla subaarglnata

SIPKLQNURIOAE
RIfYACOFHILIOAE
Agapctua fuaclpet
Rhyacophili ap
HYDROPSYCHIDAE
POLYCEXTROPIDAE
PSYCHOMYIIDAE
PKRYCANEIDAE
SERICOSTOMATIDAE
COERIDAE
HOLANh’IDAE
LEPTOCERIDAE
hydroptilidae
LIM.S'EPif ILIOAE
SULIDAE /
CHIRONOMIDAE %
SLMULIDAE
T1PULDAE
NOTONECTIDAE
PLEIDAE
APHELOCHEIRIDAE
NEriDAE
HYDRCHETRIDAE

COR1XIUAE

OYTJSCIDAE

X.

10

10

!/t

10
17

A v

wts

10
10
10
10

10

10

HYCROBItDAE

E U H 'THIOAE

KALIPLIDAE

HKLODIDAE

CYRtXIDAE

AESHNIDAE

LESTIDAE

COHPHIOAE

CORCULECASTERIDAE

CORDUIUOAE

LIBELLJLIDAE

COENACRIIDAE

HYDRACMELLIOAE

CERATOPOGONIDAE

CLADOCERA

OSIRACODA

COPEPOCA



site VC i-WAr—i 12

Collected by a Substratum NE YJ mi<n|jA \alA Oepth Potv. WV

AdxmqVua ./ . m-uxlg V~i, i /jt<g

e 0K UG :

I “fefe tntion

Comments

iiid?0coelidae
Dftnrtroco»lu n lacteum
flanasiidae
I Polycelis felina_
Polycelis nigra__
Polycelis tenuis,
I Dugesia lugubris_
Dugesia polychroa__
Dugesia tigrina
3LIGOCHALTA
Lu.T5bricidael
Lucibriculidae.
I Naididae___
damg£
SCICCLIDAE
scicola geometra
3DELT. IDAE
Errr>h"@1?.a octoculata
3LCSSIPKCNIIDA.E
Glossiphonia complanata__
Glossiphonia heteroclita..
I Hclcb.iella stagnalis__

Theromyzon tessulatum

Theodoxus fluviatilis
(I 32 5 |
Vivinnrus o
Viviparus piscinalis
ALVATIDAE
Valvata cristata.
Valvata r.acrostoina___
I ehat."j oiscinalis
Jf*33C311DAS
MMeicinea prayantlL
MAMthynia leachi___
Sithynia tentaculata.
Hvdrobia ulvae
Potamopyrgus jenkinsi
r.UC'fLIDAS
Acroloxus lacustris,

I Ancylus fluviatilis

Flivtafi  ©illm
Physn fontin™lis—.

I rhysa Tieterostropha

LYMNAEIDAE
Lymnaea auricularia_
Lymnaea ralustris_,__
Lymnaea pere”ra.

Lymnaea stagnalis
y.vxr.s rlutinftsa
*VNrjo w1 E

rlnnorais albus-----

- Planorbis cnrinatu3
Manorbis contortus.

30130/

$0/30/

oo/

20/ 20/
10/ 10/
10/ 10/

W/ A

(07410

(07410

S’P

AYHY

W w

v 1/

Planorbis I»®vi3___
Planorbis leucostoma.
Planorbis planorbis_
Planorbis vortex__
Segment ina complanata.
"Se”~nentina vitidae
UNICNIDAE
Anodonta anatina
Anodonta cygnea-
Unio pictorun
5PHASRIIDAE
Pisidium spu
Snhaeriurs corneun
dpei$se:lidae
Dreissenia polyrcorpha

Asellus aouaticus.

Asellus meridianus
GAKKARIDAS

Crangonyx pseudogracilis”.

Garir-arus duebeni

Gaciir.arus pulex— ---- / 4 -

Ganr.nrus zaddachi
COSOFiiliDAS
Corc=hiu~ V'c-Etrse.

Corouhiun trultisetosun
ASTACIDAE
Astacus pallipes
NET-"0URIDAE
CAPNIIDAE
j CHILONOPE?XIDAE
LE'JGTRIDAS

‘PFJSLIDAE

1 PERLODIDAE

ko/ko/

10/ 10/

074104

*o/uo/

oMo/

.80r 100/

80r 100/

cos1oc/



rTl.—.—F.
einei.i3 rhrinr.i

Gentro-otilur. ponnulatu.T?
Cloeon dipterum----—————-
Procloeon JssOudorufulu.il
EMIDAE

Caenis r.oesta------ m————
Caenis

:rsK EP. IDAE

Sphcnera dar.ica*
foh.e-er<rulrata
"MEP.ELLIDAS

phe~erella irr.ita
mYeniidae” >~
Ecdyonurus

ieptajrenia .
TOPHLZ311DAS
"e"\broT3hlebia fusca_

HLC; :U3IDAE

ACCrHILIOAE
r;apetus
hyaco"chila
30FSYCHIDAE
/ AN
YCErrrSCPIDAE
, * ee !/
“my Cc it uX>

:hcxydae
"GANI3DAE
-CCC""CVATTr"\
.idae
NNnAE
Z2n.z
OP7ILIDAE
ZPHH. IDAE
ilie
alis
CNO>:iD42

LIDAE

LIDAE

:0US NIT.r*K 0? GROUPS

T.B.1.
D.0.E.

VA o,

20/20/

50/70/

807100/

807100/

807100/

80/100/

80/ 100/

50/70/

36/30/

t-
50/70/"

60/80/
80/100/
8o/ico/
Po/"po/
Po/100/
80/100/
*t0A0/
50/70/
20/267"
"5/5/
50/30/
50/30/

& 5 KCTOFCTir AS

5 pleidae
APHELOCHEIRIDAS

UEPIDAE

\

| HYDSOMSTRIDAiW"
|

i CORIXIDAtLT....

oxd .3’

I~ DYTISCIDAS

I HYGSO0OIIDA2

! ELKINTHIDAE

i viu.'A

: HALIPLIDAE " ~_.. .

I = v 0

UVTIDnpUTT TTH
GYHITTIDAS

e AGKIID.".E
”” AESHNIDAE

LISTIDAE
I

gemjGiHae *

CCRDULEGASTERIDAI :
|

j CODULIIDAE
““A7ZLLALIDAE

HYDaACHNRXLIIJAE

pesf AT Cr groups
T.B.1.
D.0.E.

30/50/
*yy/zoT

80/100/
“FosWw
3q7S6/'~
To7i6/"
30/ 30/
30/30/
8/ 30/

V3

107507
6o/ao/
6o/£0/~
60/ 06/

60/ 80/
eo/s0/
60/80/

60P.o/



<iv=r 0 ew - f.ltC

Collected by $

Vof|atatiori__ PKC\Acv\\ ' kJursUth—/".

Cosvocnto
Land floe

DEN DRDCQEL I DAE

De::drococlua lactcun

PLAHARLIDAE
Polycelis feline__
Polycelie nigra___
Polycclie tenuia__
Ducesiu lugubris__ —f—
Du”~ccin polychroa

D~fiecin tigrina

OLIGOCHAETA
Lumbri cidne
LumbriculiU&e

Naididac

PISCICOLIDAE
Piscicola geometra \

EHPOBUELLIDAE

Erpobdella octoculata

L
CLCSSIPHOrilIC/iE

Glossi {-honia conpiar.&ta S S 1
PGIoAaim‘fmmia heteroclita__
Helobdella ctepr-alifi

Thcro—wzor. iobkvI thHn

?fEHITI DAE
sjncoooxu:—iinviKini
VIVII'ARIDAZ
ViviporuB foBcifttur—
Viviparws vivif-nrys
VALVATIDAE
Valvata cristato

~  Volvdto r.ocrosto—~a_

clin t—

Ve.lvata pisci:

HYDKOBIIDAE

Acsiirinoa Er*yar.a_
Bithynia lIcochi___

PBi thyr.ifc lIcr.taculata_ ‘
Hydrobia ulvac

Potsr.opyrpus jer>.ir.r.i

ANCTUDAE
Acroloxuc lacustrie_
Ancylus fluviatile
PiiY."HDAE
I'hyr.a acuta
thyi;a fontinolifi

P 1"™yBft hctcrcstrophu

I . akth\
Lyrannoa r.iricul i>rio
I.ysmcco ptizuntrit
Yi.}dmﬂ,l pfTtv T o
l.yn*r.oo ctni.—ml it

Myxufi Klulir.n.".n

Jinnorl;l»i olt»in f =2
IirmortMR rur i 1
Iiiort) ti o,

Depth Urp fc~ZL >TOU_

Width

Planorbin crista_____
Planorbis laevlc
Planorbis leucostona
PlaZiorbin ploncrbio
Planorbis vortex c-
Segmentina complanata
Segnintina vit-idae
UK 10! 11DAE
Aisodo&ta atiatina_
Anodonta cyjjnea__

Onio pictoruri

SHUEIIIIDAE
Pisidium so.

tilaeriuu corneun

DUE IESE’:1DAE

Dreissenia polymorpha

N slilLldae

Asellus aquaticus

Aeellue aeridionus

GAKHAKIDAE
Crangonyx pseudogracilis

Oorrnarun d\i**beni

Gstcrmarun pulex f
Gs.T.—"ruE zaddachi

COVOmi IDAE
Corophiun lacuatrae

Coronhiun r.ultisetosua

ASTACIDAE

Astacus pallipea

NWtOUHIDAE
CArHIIDAI
CriLOii0PiJiLIDAK
LEUCTfilDAE
PERLIDAX
PERLODIDAE
TAUt]01T EHYGLL1AE
CLADOCERA
CtiiKAUOI'A

COi'EPGDA

5-m

S <X

10
10
10

10



a\KTiC -Afc NOTOriECTIOAE

Q Ru«*tin rJ:opu.—ii_

sactio KJiIDAE
Cc—.itroptilua Iwtcolnff.___
Co;:tropt Hum pr;iinulnt>>"3 _ AH!EUraSIRID.\E

C\o*nn dtotnru.Ti

IVoclucor, pseudoru—rul:isi

T'E'IDANE;
Cas. ke
Cocnio moeato® HYDROMETKIDAE
Caenis
= = SIXIDAE
EKiiehkribae 10 @ a
Efhomora donlco
Epherasra vulgcta OTIXIDAE O
ElI*—:EMESELLIDAE 10
11Y6ROBIIDAE

Ephemerella ignito

HEPTAGEH1IDAE 10
Bodyorurus
I-mtr(\eala ~HALIPLI/UE

LEPTOrTIiTJEBIIUAE 10

mHorghl dois . HE.LODTDAE

PorAlento”~hlebin subnarginntA

"MRIHIDAE
SIF~.iLONTRIDAE
ACiSIIDAE
RHYACCF:! ILIDAE
Rhvacophila AESKH1DAE
NL2.023(Hh o )
. LECTIDAE
~FEOKYGET. TEOPIDAE GC.HPHIDAE
j!
e .
FCTCICTYIEVE: CC3DITLEFIASTKP. JDAE
risyoa;ieidae 10
COHDUUIUAE
sesiccctohatidae 10 LIBELHTLIOAE
GGi.R 1 DAE 10 COENACP TIDAE
KCunMi 1 DAE eDVlCHﬂELI»IDAE C
LEPTOCixi | DAE 10
)
HYDROFTILIPAE 6
y
LIHIEFK ILIDAE r 7
SIALIDAS h
Sinlis
...... /
(Nchijc?omidae C 2
*
SIMJLIDAE / e 5
TIPULIa\E 5
KATOrGGC:JIDAE I
wr-oits DG-MES OF QKOToRS PRESETtT NE'IiFR OK GROUPS
Tm3.t. ’
D.ft.E. D.c

3.M.V.P.



my I/

Collcct P R rub;.Ir6lun

Vcf-ctot ion Z yuth iXdJ Aerfe/\j 7 n k g . r ./VM.A AJuf>/AiSh Si

Commentc
I.»nd Use

DK.’DKOCOiXIHAE

Dcndrococluo lacteusi

PUtI/UHIDAK
Polycelis felina__
Polycelis nigra___
A7 Polycelis tenuis__ C—
Dugcsia lugubris__
Dugesia polychroa_

Degeeia tigrina___

OLIGOCHAETA

Lumbricidae
I Lurbriculid
|~ Naididse

A Tubificidne

PJECICOLIDAE
V Piscicola f;eo“ttra

ERPO3[£LLID.\r:

" Erpobdella octoculata L

GLOGSXH!O;ii:a\E

j Glossiphonia coxplnnota™
Glossiphonia heterociitn

J. Helobdella stagnalis__

I Theromyzon tessulatum

HERITIDAE 6
Theodoxus fltiviatilia

VIVIPAHIDAE 6
Vivipaxus facciatus

Viviparua viviparua

VALVATIDAE
Valvata cristate
Valvata macros toTia

y~Valvata piscinalis_

HYDROBIIDAE
Acsiciinea grayona__
Bithynia leachi___
"Bithynia tentaculata_

mA

Hydrobia ulvae

Potamopyrgus jenkinsi

ANCYI.IDAE
Acroloxus lacustris

Ancylus fluviatilis

niYGTDAE
Phyoa acuta
Hiyca fontlnalic
Phyna hetcroatropha

LYWIAF.1UAE
Lynr.oco auricularia
Lymnaea patuntrin

Lytarioea p«rtf;rn

Lymnaea s t 1ii:

Hyxan f;LiittnoM»

f (’11.noi li1; n M=iin
F¥li*r:orbi< «r Irx

I'l ixiorti t» * rt.l rjri

Date /1M «

Dupth &M Flow S —e**

width . 5~ - £w >

Planorbis crista
Planorbis] lccvis
Planorbis leucostona
Planorbis planorbis
C Planorbis vortex
Segmentina complanata

Segnuntinn vitidae

onionidae
Anodonta anatina
Atiodonta cygnea__
Onio pictorum____
SPHAERIIDAE
Pisidium 6p.

Sphaeriun cornena

m#
DREISSEHIDAX

Dreissenia polymorphs

asellidae
Asellus aquaticus

Asellus aeridianus

GAKMATi IDAE
Crangonyx pseudosracilis_
Gara—narus duobenl

F) Cacaarus pulex

Gstjwus zaddachi

COROPHIIDAE 6
Corophiua lacustrae

Corophiua (rultisetosua

ASTACIDAE

Actacus pollipea

KEHOU?IIDAE 7
CAPNIIDAE 10
CHLOFtONJRLIDAE 10
LEUCTRIDAE 10
perlidae

PERLODIDAE 10
taeniopterygidae 10

~CIJIDOCEHA -— ) Ovr*~

QGTKACODA

rCOPKIODA



Hactin
p Cer.troPlilum listening___
Ccn tropti lum peiumlotur;
Cl cloeon dipterum

tVoclocou prjcddorufultim

CAEN II11AE
Caenis ooesta /

Caenis / K

KHIEtCEHIDAE
Ephemera danicc

Ephemera vulgoto

ephehekellidae

Ephemerella ignita

HEPTAGEN 11 DAE
Ecdyonurus

Heptngenia

LEPTOFHLEBIIDAE
JlabroDhlebia fusca

Parnleptophlebia subcar”inata

SIKILOMXIDAE

HIIYACOrHIUPAE

Acapctun
Shyiicophi ia

"Hydropsychidae p

" TOLYCENTROPIDAE

/ /

IoYCHOUYIIDAE

IHKYGANEIDAE

SERICOSTOHATICAE

COSHIDAE

HOLAKNIDAE

LEPTOCERIDAE

hydroitilidae
YLIKtJEIUILIDAE

SI1AM DAE

Sialir.
CcillROIIGM I DAE C—~—
JNJIH IMDAE y /I"P
TIKJI.IUAE
~EpATO I OfiOfl IDAK n
IHKVIOttS 1JIIMIIUI or f3J0:»—J

T.n.L
no.t.

n.ne K /v.

X

10

10

10

10

10

co

10

10

10

10

10

OOERTIVK

P1.EIH*E

AINEU>;i

NWiau:

HYDROHI.TR luaE

N CORIXIDAE

CDrrisciUAE

HYGROBIIDAE

f-ELHIWTHIDAE

~HALIPIIDAE

HELOD1DAS

GYRIMDAE

AGUIIftVE

AESHHIDAE

LESTIDAE

COHPHIDAE

CORDI/LEGAST iJ; 1 DAE

corduliidai:

L1BELLULIDAE

coelagsiioaf

r HYDHACrttELLIDAE

AT =Taort

T.H.IL.

LKW, 1.

e\

C'N >>

10



River/Broai/TSte.
Collected,by

Porifera

Hydroids
Dendrocoelum lacteum
Polycelis nigra
Polycelis felina
Polycelis tenuis
Dugesia polychroa
Planaria_torva
Rhabdocoelidae
Nemertini
Nematoda *
Nnididae
Tubificidae
Lumbriculidae

Lumbricidae
Enchytraei dae

Piscicola geometra
Erpobdella octoculata
Helobdella stagnalis
Glossiphonia complanata
Eopobdella testaeea
Theromyzon tessulatum

Theodoxus fluviutilis
Viviparus fasciatus
Viviparus viviparus
Vilvata cristata
Valvata piscinalis
Bithynia tentaculata
Bithynia leachi
Assiminea grayana
Hydrobia ulvae
Potamopyrgus jenkinsi
Acroloxus lacustris
Ancylus fluviatilis
Zonitoides nitidus
Physa fontinalis
Lymnaea stagnalis
Lymnaea palustris

ALICV-"..ee ......... .
Date..... w<[//./.?£. ..
Details. »of. .sampling site (veg,

iS ..

iIWKKI'iUNKAT'Tj  SUKVUIV

...... fot uov-
Sorted By JCS i e i vr
Sample NO ..oooiooeii i oo
substratum, ;flow) ....... fksA4t{.eJ&fi" S~ Z L ...."
*r,vS&fri*... N4 . ?28&«» o5 7?2 N A

-V/0.1

Myxas eglutinosa
Lymnaea auricularia _.
Lymnaea peregra
Planorbarius corneus
Planorbis crista
Planorbis contortus
Planorbis -planorbis
Planorbis carinatus
Planorbis leucostoma
Planorbis Cortex
Planorbis albus
Planorbis laevis
Segmentina complanata
Segmentina nitida

Anodonta cygnea
Anodonta anatina
Dreissena polymorpha
Sphaerium corneum

Pisidium

Cladocera "
Ostracoda

Copepoda

Argulus foliaceus
Asellus aquaticus
Asellus meridinanus
Gammarus pulex
Gammarus zaddachi
Corophium lacustrae
Paleamonetes varians
Sphaeroma rugicauda
Astacus pallipes

Nemoura cinerea

Baetis rhodani
Baetis fuscatus
Baetis muticus

Baetis veruus



Baetis niger
Centroptilunf Tuteolum -r "= &i-c
Centroptilum pennulatum

Caenis -horaria © - <—mm -

Caenis "riViilorum - %omm ol -
Caenis Moesta **--e—~~" »
Cloedri Wipterum” <

Ephemeral! danica
Paralepfcophlebia subraarginata
Procloecn pseudcrufulum
Siphlonurus linneanus
Heptag”riia aulphurea

Ryacophila,
HyiToviGycilidae
Philoprv.anidae
Polycentropidae
Psychouydae
Trianodes
Mystscides
Phryganeidae
Agapetus

Silo
Molannidae
Leptoceridae
Hydroptilidae
Liranepb.ilidae

Lepidoptera
Sialis™ lutaria

Chironomidae
Chironomus thuromi
Simulidae
Dixidae,
Culicidae.
Chaoborus.
Tipulidae..
Tabanidae.
Syrphidae.

o *

Vf t

mVi...
|

ae .
fi*'im

« ,
» e o'«

X

....*:

o« Hoeo s

LX X ¥

.J<C.

Notonecta————
Plea

n<;j\phelophirus . N LV o,
YhopatK . o iie mer

- "Hydrometridae": »}?v)
Coriod—dag**e»* ** * N *x _**e

r3Dy tiscidae E-CTEjeT)

A~ Hygr.gbi dae,,

Haliplidae
Gyrinidae
Hydrophilidae

"A"nisoptera
mygoptera- *

-Limnocharidae
-Hygrobatidae

"weor

Nognaacheilus

Cctt *is r' -
: Gasterosteus

.Pungitius

e _Phoxinus
Total Groups

Trent Index

&£



Kiver/Bgoad™gal* ..., Sampling Point ee YA I
Collected >y oo _._... O 1 Sorted By eee_ .. ..o
Date .coceeeonao... S Sample No ..... ;

Details of sampling site (veg, substratum, flow)

LAlr. /2J?2.C°V.LL.F.s. M

Porifera «... Myxas glutinosa
Hydroids eeee |ymnaea auricularia
Dendrocoelum lacteum Lymnaea peregra
Polycelis nigra * /?.= Planorbarius corneus
Polycelis felina eeee Planorbis crista

Polycelis tenuis

Dugesia polychroa - /?..
Planaria torva

Rhabdocoelidae

Planorbis contortus
Planorbis planorbis
Planorbis carinatus
Planorbis leucostoma

Neraertini Planorbis vortex - 0.,
lematoda Planorbis albus o
Naididae .Planorbis laevis
Tubificidae Segmentina complanata
Lumbriculidae Segmentina nitida
Lumbricidne
Enchytraeidcie
Anodonta cygnea
. Anodonta anatina
Piscicola geometra )
Erpobdella octoculata Drelss?na polymorpha
Helobdella stagnalis S?h?er|um corneum =
Glossiphonia complanata Pisidium
Erpobdella testacea Cladocera
Theromyzon tessulatum Ostracoda
s Copepoda L.
Iheodoxus fluviutilis Pep )
Viviparus fasciatus Argulus foliaceus c
I A Asellus aquaticus e
Viviparus viviparus
Asellus meridinanus . oo

Valvata cristata

Valvata piscinalis

Bithynia tentaculata

Bithynia leachi — F
Assiminea grayana

Hydrobia ulvae

Potamopyrgus jenkinsi

Acroloxus lacustris

Ancylus fluviatilis

Zonitoides nitidus

Physa fontinalis -

Lymnaea stagnalis

Lymnaea palustris —

Lymnaea trune.itula ek

Gammarus pulex
Gammarus zaddachi
Corophium lacustrae
Paleamonetes varians
Sphaeroma rugicauda
Astacus pallipes

Nemoura cinerea

Baetis rhodani
Baetis fuscatus
Baetis muticus
Baetis veruus
Baetis buccratus



Baetis niger
Centroptilum luteolum *
Centroptilum pennulatum

Caenis horaria-—-—-——- c<

Caenis riyuloiih:
Caenis mc-esta
Cloeon dipterum-—-——————— — -
Ephemera danica
Paral«ycophlebia submarginata
Proclocon p.cgudcrufulum
Siptelon-.irus linneanus
Heyicr.v;emdid b-.ilphurea

Hyaooj/rj-."la

Hy W -ijJ.clee
FI 1"cr. §vri-toe
Polyoohtropidae
PsyehoMydae
Triancdes
Ky&i.”~c jdes
Phry\ ir.iri viae
Agapetus

Silo
Molanro.dae
Leptoceridae
Kydrop;: i?.idae
Limnephilirlae

Lepidoptera
Sitalis lutaria

Chironomidae
Chircnnrr.us thvjnnii
Simuj.idae -
Dixie—as
.p-ulicitip.e m
Chaob” rlis

Notonecta

Plea "eee 1o’

“*J ~ Aphalocliirus "
,**?2,* nc.pa
" 0.i-.* HydrcnietricUie
T Eorid.dae
- >C . ... .
ceend Dytiscidae ,,
"Hygrobiidae
Elminthidae ,
.09
| FREAUg

.Haliplidae
] *kkkk

. CGyrinidae
Hydrophilidae

“Amsojrtera -
Zysoptsra

eooye"”

L1 Tinocliaridae

Bl cocee Hygrobatidae
T eeee
Nocmacheilus
..... CCtt —iS e
em Gasterosteus
o Pungitius
ftv Phoxinus
-eeece Total Groups
..... Ce g
Trent Index
..Q#«

/.n



INVERTEBRATE SURVEY

River/Broad/Lake - w o Sampling Point

Collected by g"eo-H- Sample Number

Sorted by Date Xif"7-T7

Deptfc. D -3~o0 ° Flow & -5 Substratum

Vegetation” 5/™MuN/t dJ.AN f CeutliJr/ULJL $1 0"~
Comments /EnfctAQ P 0 N or (0N /acA Ik—.

P = Present, <*.10; C = Common, 10-50; A = Abundant, 50-700; VA = Very Abundant,”>100

Porifera Physa fontinalis
Hydroids Lymnaea stagnalis
Dendrocoelum lacteum Lymnaea palustris
Polycelis nigra Lymnaea truncatula
Polycelis felina Kyxas glutinosa C-
Polycelis tenuis Lymnaea auricularia
Dugesia tigrina Lymnaea peregra
Dugesia lugubris Planorbarius corneus
Dugesia polychroa Planorbis crista
Planaria torva Planorbis contortus
Rhabdocoelidae Planorbis planorbis
Nemertini Planorbis carinatus
Nematoda Planorbis leucostoma
Naididae Planorbis vortex
Tubificidae Planorbis albus C.
Lumbriculidae Planorbis laevis
Lumbricidae Segmentina complanata
Enchytraeidae Segmentina nitida
Piscicola geometra Anodonta cygnea
Erpobdella octoculata e. Andonta anatina
Helobdella stagnalis Dreissenia polymorpha
Glossiphonia complanata 0 Sphaerium corneum
Erpobdella testacea Pisidium

Theromyzon tessulatum

Theodoxus fluviatilis Cladocera C
Viviparus fasciatus Ostracoda

Viviparus viviparus Copepoda e -
Valvata cristata Argulus foliaceus

Valvata piscinalis Asellus aquaticus

Bithynia tentaculata Asellus meridianus A-
Bithynia leachi Crangonyx pseudogracilis

Assiminea grayana Gammarus pulex C
Hydrobia ulvae Gammarus duebeni

Potamopyrgus jenkinsi Gammarus zaddachi .

Acroloxus lacustris CoroTDhium lacustrae



Sphaeroma rugicauda
Sphaeroma hookeri

*
Faleamonetes varians

Astacus pallipes
Nemoura cinerea

Baetis rhodani

Baetis fuscatus

Baetis muticus

Baetis vernus

Baetis buceratus

Baetis niger
Centroptilum luteolum
Centroptilum pennulatum
Caenis horaria

Caenis rivulorum

Caenis moesta

Cloeon dipterum
Ephemera danica
Ephemerella ignita
Ecdyonurus insignis
Habrophlebia fusca
Paraleptophlebia submarginata
Frocloeon pseudorufulum
Siphlonurus linneanus

Heptagenia sulphurea

Rhyacophila
Hydropsychidae
Fhilopo tami dae
Polycentropidae~r™f"
Psychomydae
Trianodes
Mystacides
Fhryganeidae
Agapetus

Silo
Molannidae
Leptoceridae
Hydroptilidae
Liranepkilidae

Lepidoptera
Sialis lutaria

CL

Chironomidae
Chironomus thummi
Simulidae
Dixidae
Culicidae
Chaoborus
Tipulidae
Tabanidae
Syrphidae
Fsychodidae
Ceratopogonidae

Notonecta
Plea
Aphelocheirus
Nepa
Kydrometridae

Corixidae

Dytiscidae
Hygrobiidae
Elminthidae
Halipliaae
Cyrinidae
Eydrophilidae

Anisoptera
Zygoptera

Limnoclaridae
Hygrobatidae

Neonacheilus
Cottus
Gasterosteus
Pungitius
Phoxinus

Sewage Fungus
Total Groups

Trent Index
D.0.Z. Class

<é&r



e

INVEP.TE3RAT2 SURVEY

Ri“~er/Broad/Lake?" ASanuﬂlng Points I <s&E£1JLT1T;

Ve oo —mm- W -~

; LA -
?7F N e

= Very Abundant ,”>.10

*u - o @ _g_. J =
Collected bv»:* E!’-J- Sample Nuabef ;=.5,-jSe
Sorted b y t ; V Te'" oM, A" ANV YDate S ">\ V) *7/6/—
Pepth Q";3 Flow -0 —-3. T imvN?/Substratune=s'
&.Yegetation cJhx  fiorc>CtirrinC> WeAliOIAA - @ °
Comments - o Is? o*vfox * e
—ir
P,= Present, <~10; C = Common, 10-50; :A = Abundant, 5®-100; VA
:Forifera Fhysa fontinaiis
eHydroids- ... , . = ;-\WLymnaea stagnalis

m——-Dendrocoelum lacteum *

ePolycelis nigra
Polycelis felina
Polycelis tenuis

; Dugesia tigrina

. Dugesia lugubris

eDugesia polychroa
Planaria torva
Rhabdocoelidae
Nemertini
Nematoda
Naididae
>Tubificidae

. Lumbriculidae
Lumbricidae

Enchytraeidae

ePiscicola geometra
Erpobdella octoculata
Helobdella stagnalis
Glossiphonia complanata
Erpobdella testacea
Theromyzon tessulatum

Theodoxus fluviatilis
Viviparus fasciatus
Viviparus viviparus
Valvata cristata
Valvata piscinalis

) Bithynia tentaculata
Bithynia ieachi _
Assiminea grayana
Hydrobia ulvae ;
Potamopyrgus jenkinsi
Acroloxus lacustris
Ancylus fluviatilis

' Planorbis

- Planorbis

Lymnaea palustris

_ - Lymnaea truncatula

" _Myxas "glutinosa
V'Lymnaea auricularia
Lymnaea peregra
Planorbarius corneus
-_.Planorbis crista (p
contortus
ePlanorbis planorbis
" Planorbis carinatus
Flanorbis leucostoma
vortex.
Flanorbis albus
mP lanorbis

Segmentina complanata

laevis

* "-Segmentina nitida

Anodonta cygnea
Andonta anatina
Dreissenia polyraorpha
:Sphaerium corneum

“Pisidium

Cladocera

Ostracoda

Copepoda

Argulus foliaceus

Asellus aquaticus

Asellus meridianus

Crangonyx pseudogracilis

Gammarus pulex V

Gammarus duebeni ee
eGammarus zaddachi

Corophium lacustrae

Coroshium multiseto«=n;*3

If_

30



y Cro

|dC*

>/ . ;

Sphaeroma rugicauda Chironomidae

; >7msyrphidae

) i \,
Baetis muticus /- === - —Vv -Fsychodidae
||

Baetis ve_rnus.y-i’\v—::-j/;.-.*‘lj ,o 1 1% m e o Cepatopaganidlap o g-o n i d a emas
Baetis .buceratus V.. - )
Baetis niger™h-r~:"V\/: > Hotonecta y :
Centroptilum Xuteoluia -

Centroptilum pennulatum e

Caenis horaria

Caenis rivulorum . 'h.olq—;|ydror?n*ewtrid%ev.;7’\-i:’V\/v3v?f - *i
Caenis nioestaVv » Wo.e V-v - ’\yC(;rixidae : <
.Cloeon dipterum .r;. ST LT e U =™ aE
Zphenera danica. m JDytiscida.e -r
Ephemerella ignita = Wgrobiidie - B V.- -
Ecdyonurus insignis Elminthidae . _ C-
Habrophlebia fusca \Haliplidae =l
Paraleptophlebia submarginata "Cyrinidae T
rrocloeon pseudorufulum Kydrophilidae - T -
Siphlonurus linneanus
Keptagenia sulphurea . Anisoptera

Zygoptera “. . o=
Rhyacophila v
Hydropsychidae K A s Limnoclaridae
Fhilopotamidae - HygrGbatidae s
Folycentropidae
Psychomydae " ~ " v - ¢Neomacheilus 1 =
Trianodes r - Cottus YV
Mystacides v .Gasterosteus”--
Fhryganeidae }* :v Pungitius
Agapetus - ,® Phoxinus
Silo . s 4
Kolannidae. N Sewage Fungus
Leptoceridae . = . . Y
Kydroptilidae Total Groups
Linnephilidae Trent Index e -.—.0f "

D.0.3. Class Pf.' v*
Lepidoptera L2 rtk

¥- " r “"jalis lutaria - 17-°:
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COUE

rov
Very fawt ...

Riffle

SUBMERGED PLAUTS

X Cover > 0
Aptu* nodi florin
beruli* erccta
Callitriche sp

Chara sp

Elodca canadlentls
Filamentous algae
Font Inall« up

Myr loptiyl 1*«

Npter luen \/ S _
K'ynphaon ath*
Oenantl)«; flu~latllis
I'oiixui’ftoo cri *I>%"
Po I.h OCi-ton Pt cttnutui
Bj mm cului sp

Zanntclicll In Pilit* tt«

Substrate

Boulders

Pebbles

Ha rgl n»1

Submerged plants

HARCIHAL/EHERCENT

One b»nV .. *<

Both banki

Sparse ...

Abundant .m m

Few specie* m

Many species

Dominant upp

C mconnon

T

D «J il d,iikd

pi ante

- m preacnt

trnee

PUNTS



Vi«lbl« *tgn* of «rflucne’«
Impact on rtvur

ljblird width f. T

Urban .........o.oo.. De

Pj stural TCNP  eeceiaeana C

Arable m Osygun

Hetli ........ ...... He Jiresunt«t (vi* u(
redt?

BoYrurtH .......

- Ye*/No
Docld. wjod - - - ..
O\>iill. vy.tj

Number uf IlattlliH
T -tt



dendrocoelidae
Dendrocoelua lactew
Bdellocephala

PUHARIIDAE
Polycella ap L
Planarla torva
Dugeala lugubrla
Dugeala polychroa
Dugeala tigrina

OLIGOCHAETA
Lunbricldae
Lunbriculldae
Naldldae
Tubificidae

PISCIOLIDAE
Placlcola geoaetra

ERPOBDELLIDAE

CLOSSIPHONIIDAE
Cloaalphonla ap
Helobdella atagnalla
Theromyzon teaaulatin

NERITIDAE
Theodoxua fluvlatilla

VIVIPARIDAE
Vlvlparua faaclatu*
Viviparua vlvilparua

VALVATIDAE
Valvata crlatata
Valvata oacroatcxi*
Valvata placlnalla

HYDROBIIDAE
Aaalnlnea grayana
Bithynia leachi
Bithynia tentacul«ta
Hydrobia ulvae
Potaaopyrgua Jenklnal

ANCYLIDAE
Acrolotua lacuatrla
Ancylui fluvlatllla

PItYS IDAE
Phyaa fontlnalla

LYNNAE IDAE
Lynnaea aurleularla
Lynnaea paluatrla
Lymnaea peregra
Lynnaea itagnalla

PLANORBIDAE
Planorbla albua

1 Planorbla carlnatui
Planorbla contortui
Planorbla crlata
Planorbla laevla
Planorbla leucoatona
Planorbta planorbw
Planorbla vortex
Segnetlna complanata
Segnentlna vitldae

UNIONIDAE
Anodonta anatlna
Anodonta eygnaa
Unlo pictorua

SPHAERUOAE
Plaldlua ap
Sphaerlua corneua

ASELLIDAE
Aacllua aquatlcua

Aaellua meridianus

CAMHARIDAE

S '?

Crangonyx paeudograclll

Cantu rua duebenl
Cannarua pulex
Caamarui zaddachi

COROPHI'IDAE

ASTACIDAE

HEXOURIDAE

CAPN1IDAE

CHLOROPERL1DAE

LEUCTRIDAE

BAETIDAE n
Baetla f ~ 1

Centropbllua luteolun’
Centroptllun pennulatua

Cloeon dipterum
Procloeon pieudorufu

CAENIDAE
Cacnla ap

EPHEWERIDAE
Ephemera danlca
Ephcncra vulgata

lua

Jr

L9]



EPHEMERELLIDAE 0 HYCRO8110AE
Ephecserel.il Ignlta

ELMINTHIDAE
IIKPTACENI IDAE ]O

Ecdyonurus ap HM.IPLIDAE*
ileptagenla ip

HELODIDAE
LEPTOPHLEBIIDAE 10
Hibrophlebl* (uica CYRI.NIDAE
ParaleplophlebLa aubaarglnata
AESHNIDAE
SIPHLONITRI DAE . 10
LESTIDAE
RIFYACOPHILIOAE 7
Agtpctui fuaclpea COMPHI0AE

Rhyacophila ap

HTROSICHIDE ./
POLYCENTROPIDAE  IX M, CORDULItDAE
PSYCHOMY 11D« LIBELLULIOAE
PIRYCA\EIDAE COENACRJ10AE
SKRICOSTCHATIDAE HYORACIINELtHDAE
QORRIDAE CERATOPOGONIDAE
HOLANNIDAE CLADOCERA

OSTRACODA
LEPTOCERIDAE

COPEPOOA
HYDROPTILIDAE

LLHHEP11CLIOAE

SUL ID¥E

CHIRONOMIDAE 0
SLHLICAE

TIPULOAE

NOTONECTIDAE

PLEIDAE

APHELOGHEIRIDAE 0

NEPICAE
e /1
urnrriu,
COR1XIUAE \/ —

DYHICIDAE

COfUWLECASmMIOAE

M B
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; River/Broad/Lake
"Collected by ;

. Sorted

.Depth « = Flow

Vegetation N _Al ujir>V"Oov.

.Mmomments .V - -

P = Present, C = Common,

Porifera m® -V
Kydroids
-Dendrocoelum lacteum

Polycelis nigra . Yc_

Polycelis felina

Polycelis tenuis

Dugesia tigrina -
eDugesia lugubris
"Dugesia polychroa

Planaria torva -

Rhabdocoel idae

Nemertini

Nematoda

Naididae

Tubificidae

Lumbriculidae

Lumbricidae

Enchytraeidae

Piscicola geometra
Erpobdella octoculata
Helobdella stagnalis
.Glossiphonia complanata*
-..Erpobdella testacea
Theromyzon tessulatum

Theodoxus fluviatilis
Vivipsurus fasciatus
Viviparus viviparus
Valvata cristata
.Valvata piscinalis
Bithynia tentaculata
Bithynia leachi
mAssiminea grayana m
Hydrobia ulvae
. Potamopyrgus jenkinsi
. Acroloxus lacustris
Ancylus fluviatilis

10-50; A = Abundant,

UV

INVZ3TZ3RATS SU3VSY

e y Sanroling Point s\ Usr<
Sample; Number N W-"-(r5"r
:Substratum.e  ;  CbrTuIMNN<TITIPAY?  dmA-

50-100;"VA = Very.Abundant,

", Physa fontinalis v -

Lymnaea stagnalis m mm _T1~ v~

ee "" Lymnaea palustris e

' mLymnaea truncatula
Myxas glutino®sa
Lymnaea, auricularia
Lymnaea “peregra
Planorbarius corneus
Planorbis crista
Planorbis contortus
Flanorbis planorbis
Planorbis carinatus
Planorbis leucostoma
Planorbis vortex
Flanorbis albus
Planorbis laevis
Segmentina complanata
Segmentina nitida

Anodonta cygnea

Andonta anatina

Dreissenia polyraorpha

Sphaerium corneum c .3
Pisidium ‘. C

Cladocera
Ostracoda
Copepoda
Argulus foliaceus
C - Asellus aquaticus c_ If
C Asellus meridianus
Crangonyx pseudogracilis
Gammarus pulex
Gammarus duebeni
Gammarus zaddachi
Corophium lacustrae

L1 Coroshium multisetosum



Sphaeroma rugicauda -y .*=. emme o*r
- V=V Elll—se> wolp W',

Sphaeroma hookeri ;

Paleamonetes varians

Astacus pallipes.
\’.-.-./\ > L1

Baetis rhodani

Baetis ifuscatus; ..7;y:V >f_°
Baetis ciuticus

Baetis vermis

Baetis buceratus

Baetis niger . .-/ m;\v
Centroptilun luteolum <
Centroptilum pennulatum
Caenis horaria =/

Caenis rivulorum V

Caenis moesta e
Cloeon dipterum

Ephemera danica v m
Ephemerella ignita

Ecdyonurus insignis
Kabrophlebia fusca ~
Paraleptophlebia submarginata
rrocloeon pseudorufulum
Siphlonurus linneanus
Keptagenia sulphurea

Rhyacophila
Hydropsychidae
Fhilopotamidae
Folycentropidae
tsychomydae -
Trianodes . V..
Kystacides
Fhryganeidae
Agapetus
Silo ;

JHolannidae

N

Leptoceridae
Kydroptilidae
.Lienephilidae

Lepidoptera

Sialis lutaria

-VChirqpq%iEigl o . >4?§:
Plea
. Aphelocheirus / VALY
."eeeeNepal” N6 IFQ
Hydrometridaemm'v;
Corixidae
V- v > A&
Dytiscidae
Hygrobiidae
Elminthidae . -S»
Kaliplidae
Cyrinidae
Hydrophilidae L2 t
minisoptera B
-Zygoptera . c.eron(sA\ i
Limnoclaridae o I,
.Hygrobatidae ~ IV'

2, -Nepaaokaillus\Y-Ovithb * ; d.f ~
Py A

Cottus

"Gasterosteus * ~idy>k V:i: ~:Uﬂ
Pungitius =
.Phoxinus .

Sewage Fungus

ve : 1
Total Groups -; + s &
-Trent Index

D.0.E. Glass . B 1



INVERTEBRATE SURVEY

River/Bozoad/fcaKe <N\ Sampling Point &ri
Collected by %0s' Sample Number N —

Sorted by Date 2LV- "N *—77

Depth  C? *j Flow Substratum <yrxudl

Vegetation I NCoHJrTi«- (a*?ofacoaPc3 Le&NiWr* 0 odLtov.0Ocncu-i tfo c” ztEt<x
Comments _cAo"u_'QVUs—"S 7 ¢ a ctoivmAfvb~ *

P = Present, -<,10; C = Common, 10-50; A = Abundant, 50-10=* VA = Very Abundant,

Porifera Physa fontinalis
Kydroids Lymnaea stagnalis
Dendrocoelum lacteum Lymnaea palustris
Polycelis nigra (: Lymnaea truncatula
Polycelis felina Myxas glutinosa
Polycelis tenuis Lymnaea auricularia
Dugesia tigrina Lymnaea peregra f;
Dugesia lugubris Planorbarius corneus
Dugesia polychroa Planorbis crista
Planaria torva Planorbis contortus
Rhabdocoelidae Flanorbis planorbis
Nemertini Flanorbis carinatus
Nematoda Planorbis leucostoma
Naididae Planorbis vortex
Tubificidae Flanorbis albus
Lumbriculidae Planorbis laevis
Lumbricidae Segmentina complanata
Enchytraeidae Segmentina nitida
Piscicola geometra Anodonta cygnea
Erpobdella octoculata C- Andonta anatina
Helobdella stagnalis C Dreissenia polynorpha
Glossiphonia complanata Sphaerium corneum
Erpobdella testacea Pisidium

Theromyzon tessulatum

Theodoxus fluviatilis Cladocera

Viviparus fasciatus Ostracoda

Viviparus viviparus Copepoda

Valvata cristata Argulus foliaceus
Valvata piscinalis Asellus aquaticus
Bithynia tentaculata Asellus meridianus
Bithynia leachi Crangonyx pseudogracilis
Assiminea grayana Gammarus pulex

Hydrobia ulvae Gammarus duebeni
Potamopyrgus jenkinsi Gammarus zaddachi

Acroloxus lacustris CoroDhium lacustrae



Sphaeroma rugicauda
Sphaeroma hookeri
Faleamonetes varians

Astacus pallipes
Nemoura cinerea

Baetis rhodani

Baetis fuscatus

Baetis muticus

Baetis vernus

Baetis buceratus

3aetis niger
Centroptilum luteolum
Centroptilum pennulatum
Caenis horaria

Caenis rivulorum

Caenis moesta

Cloeon dipterum
Ephemera danica
Ephemerella ignita
Ecdyonurus insignis
Habrophlebia fusca
Paraleptophiebia submarginata
Procloeon pseudorufulum
Siphlonurus linneanus

Keptagenia sulphurea

Rhyacophila
Hydropsychidae
Fhilopotamidae
Folycentropidae
Fsychomydae
Trianodes
Kystacides
Fhryganeidae
Agapetus

Silo
Holannidae
Leptoceridae
Kydroptilidae
Limnepjiilidae

Lepidoptera
Sialis lutaria

(L

Chironomidae

Chironomus thummi

Siraulidae
Dixidae
.Culicidae
Chaoborus
Tipulidae
Tabanidae
Syrphidae
Fsychodidae

Ceratopogonidae

Notonecta
Plea
Aphelocheirus
Nepa
Hydrometridae

Corixidae

Pytiscidae
Hygrobiidae
Elminthidae
Haliplidae
Cyrinidae
Hydrophilidae

Anisoptera
Zygoptera

Limnoclaridae

"AEygrobatidae

Neomacheilus
Cottus
Gasterosteus
Pungitius
Phoxinus

Sewage Fungus
Total Groups

Trent Index
D.0.E. Class

2 T



ru.Vgiry  LUC/ Jjdte,

Collected by »....... & ol .

Date ... . ......... XIJLA—- fi—Zt........
Details of sampling site (veg, substratum,
oo At (XFP &~ j#

> ST- el
Porifera

Rydroids

Dendrocoelum lacteura
Polycelis nigra
Polycelis felina
Polycelis tenuis -
*Dugesia polychroa - 0
Planaria torva

Rhabdocoelidae

Neraertini

lematoda

Naididae

Tubificidae

Lumbriculidae

Lumbricidae
Enchytraeidae

Piscicola geometra

Erpobdella octoculata S
Helobdella stagnalis

Glossiphonia complanata

Erpobdella testaeea

Theromyzon tessulatum

?heodoxus fluviutilis
Viviparus fasciatus
Viviparus viviparus
Valvata cristata -
Valvata piscinalis .0,
Bithynia tentaculata —ecte
Bithynia leachi -— -
Assiminea grayana

Hydrobia ulvae

Potamopyrgus jenkinsi

Acroloxus lacustris -

Ancylus fluviatilis

Zonitoides nitidus

Physa fontinalis - -

Lymnaea stagnalis

Lymnaea palustris

Limnaea trunc itula

rui.ii >

eeee Sorted By
e_e Cample No

flow) .,.Q«

ooo*oo.- (XXX XY X X3 i

>C ft(r

Myxas glutinosa
Lymnaea auricularia
Lymnaea peregra —
Planorbcirius corneus
Planorbis crista
Planorbis contortus -
Planorbis planorbis
Planorbis carinatus
Planorbis leucostoma
Planorbis vortex
Planorbis albus
Planorbis laevis
Segmentina complanata

Segmentina nitida

Anodonta cygnea
Anodonta anatina
Dreissena polymorpha
Sphaerium corneum “¢
Pisidium -—
Cladocera

Ostracoda

Copepoda

Argulus foliaceus
Asellus aquaticus
Asellus raeridinanus
Gammarus _pulex -
Gammarus zaddachi
Corophium lacustrae
Paleamonetes varians
Sphaeroma rugicauda
Astacus pallipes

Nemoura cinerea

Baetis rhodani
Baetis fuscatus
Baetis muticus
Baetis veruus

Baetis buceratus

Jks#

(9(#4
Lo

(cont.)



Baetis niger
Centroptiium iuteoluirr

Centroptilum pennulatum £

Caenis horaria - N ———
Caenis rivuloi*on»

Caenis ny.-esta

Cloeon dipterunm
Ephemera danica
paraleytophlebia submarginata
Proclooon pc”udcrufulum
Siphlonurus linneanus
Hey i*LN)?’via ts.ilphurea

Pyaoophr®._la*
Hydres ~y -\ Xae
FI-ilnr.rv'im=iiae

PoXyr.otvtropidae

Triancdes
Kystsic-j-defs
Phr\mxngiqxq
Agapetus

. i o
Silo
Kolannidae
Leptoceridae e

Hydrop> 1lJ.dae
Limnepbi3.irlae

Lepidc pCNra
Sialis lutaria
Chironomidae
Chironor-us thvjnnii
Simulidae

Dixidae

Culiridae
Chaoborus

Tipulinae

Notonecta

p««-«#k'Aphall"OC i\us v
«dn Ex Ncpa

Ot eee Hydrernetridae

o »F «« Corixidae -
N o— s V>

. Dytiscidae =,

« Hygrobiidae
"mmlrainthidae .

....m

.Haliplidae

mess .Gyrinide.e

Hydrophilidae

99..

"Anisoptera “

Zygoptera

m me
Limnocharidae

'sHy”~robatidae

Nog;gacheilus
Cctt -is
Gasterosteus
Purgitius

Phoxinus

. Total Groups

*

Index
-

y.0,C.

~x &N

Trent

oeo) o

ecce*e
EX T X ¥ 3
ooe) o
X X X X3

eoe*eooe



River/dsssa’*tase—...
Collected by
Date

Details <of sampling site (vsg, substratum,-flow)

helf..

Porifera
Hydroidsl
Dendrocoelum lacteum
Polycelis nigra
Polycelis felina
Polycelis tenuis
Dugesia polychroa
Planaria torva
Rhabdocoel idae
Nemertini
Nematoda

N~ididae

Tubificidae

Lumbriculidae
Lumbricidae
Enchytraeidae

Piscicola geometra
Erpobdella octoculata
Helobdella stagnalis
Glossiphonia complanata
Eopobdella testaeea
Theromyzon tessulatum

Theodoxus fluviutilis
Viviparus fasciatus
Viviparus viviparus
V*O.vata cristata
Valvata piscinalis
Bithynia tentaculata
Bithynia leachi
Assiminea grayana
Hydrobia ulvae
Potamopyrgus jenkinsi
Acroloxus lacustris
Ancylus fluviatilis
Zonitoides nitidus
Physa fontinalis
Lymnaea stagnalis
Lymnaea palustris
Lymnaea truneatula

°mm
nmmmt*

N2 iM0Avjr

*hkkk*k

...*.

By.
.Haznple ..No,

S lit.

“Myxas glutinosa

Lymnaea auricularia
Lymnaea peregra
Planorbarius corneus
Planorbis.crista
planorbis contortus
Planorbis planorbis
Planorbis carinatus
Planorbis leucostoma
Planorbis vortex
Planorbis albus
Planorbis laevis
Segmentina®complanata

Segmentina nitida

Anodonta cygnea
Anodonta anatina
Dreissena polymorpha
Sphaerium corneum

Pisidium
Cladocera
Ostracoda
Copepodaffyct”>PS F.A....
Argulus foliaceus Chen
\1 AexJMMArNJT

Asellus aquaticus

Asellus meridinanus

#=A6U/A/3yjrGammarus pulex

*kk*k

*hkkh*k

*kkk*k

*hkkk*k

*kkkx

Gammarus zaddachi
Corophium lacustrae
Paleamonetes varians
Sphaeroma rugicauda
Astacus pallipes

Nemoura cinerea

Baetis rhodani
Baetis fuscatus
Baetis muticus
Baetis veruus
Baetis buceratus
(cont.)



Centroptilum luteolum — *—
Centroptilum pennulatum <™ — ..
Caenis —torarias> —em ... -
Caenis'rivulorum .t .clv,
Caenis *moesta mr,

Cloeon 'dipterum
Ephemera danica
Paraleptophlebia subraarginata
Procloeon pseudorufulum
Siphlonurus linneanus
Heptagenia sulphurea

Ryacophila
Hydropsychidae
Philopotamidae
Polycentropidae
Psychomydae
Trianodes
Mystacides
Phryganeidae
Agapetus

Silo
Molannidae
Leptoceridae
Hydroptilidae
Limephilidae

Lepidoptera
Sialis lutaria

Chironomidae
Chironomus thummi
Simulidae

Dixidae

Culicidae
Chaoborus
Tipulidae
Tabanidae
Syrphidae

*

.+*Plea

: Aphelochirus
Nepa :
—Hydrometridae ;

SGorixidae * .

Dytiscidae
.Hygrobiidae

2raint™;¢a? N >r'b

Haliplidae *
Gyrinidae
Hydrophilidae

“Anisoptera,
sk Zygoptera: .

Limmocharidae
Hygrobatidae

Noemacheilus
Cctt 5
Gasterosteus
Pungitius
Phoxinus °

Nt m

Total Groups

Trent Index

3>0/F

J.%

epee(d

p- ABoaJ

KoL e



liver 1.'tir.ber Date

Colicit, rd Nj ~ | rratram /OTwY/ ytUac)> [oph QUT-0 Flow ~ —

YercLnt ion (D NAcu/ _|40_ width . i£p

C«u«ntc

Istni Pse

D‘r..m'\].irﬁ Planorbis cricta

Der—.droeoeiuo lactcua Planorbis locvis
. Planorbis leucostona
PILIVARIIJAE

- - Planorbis planorbis__
Polycelis felins__

C Planorbis vortex

Polycelis nigra
[v7 Polycelis tenuis Segmentinn complanata

N R N Segmintina vitidoe
Pugesia lujubris__
Eugesia polychroa_ UNIONIDAE
Degecia tigrina___ Anodonta anatina_

Anodonta cygnea__
OLIGOCHAETA
- Onio pictorum
Lucbricidae

Lucbriculidae SFHAERIIDAE

Naidid»e Pisidium sp.

ifi

d,\ £ Sphoerium corneuffl

PISCICOL1DAE DREISSENIDAE
- Dreissenia polyaorpha
n Piscicola "eoraetra

. ASELL IDAE
S PO3CIELLIDAE

Asellus aquaticus
C. Erpobdella octcculnta / *

Asellus meridianus

GLOSS || IDAS

. R GAMHASIDAE
Glosé&ipr.or.ia coTplencta__

. . N Crangonyx pseudogracilis
Glossiphonia heteroclita_

R Gammarus duebeni
Helobdella stagnalis_

2 Gamaorus pulex
Thcrorryzon tessulatum ( P - r

Ga.—smarus zaddachi

?
1S? ITI1DAE 6 COROPHIIDAE 6

Theodoras fluviati -
Corophiuia locustrae

VIVIPA3IDAE 6 Corophiun iw! tioetosum

Viviparus focciatus ASTACI DAE 8

Vivi -

Iviparus viviparus Astacus pollipes

VALVATI ND1OURIDAE 7

Valvata cristata

Valvata cacrosto”a_ CAPHIIDAE 10

Q Valvata piscinalis
CHLOROFLRLIDAE 10

HYDSO03IIDAE

Assinines gravar.a___ LEUCTBIDAE 10

P Bithynia leochi
- - PERLIDAE
~ Bithyni# tentaculatt ~r )T\ 10

Hydrobia ulvae

PERLODIDAE 10
Potoaopyrpao jenkinsi
ANCY U DAE TAETilOPTERYGIDAE 10
Acroloxus lacustris CLADOCERA
Ancylus fluviatilis
PilY IDAE OCTRACODA
i'hven acuto COI'EPODA

VpPhyca for.tlnalic r

i Phyru hetcromropha

LYKtIAKIUAK
Lynriico #uricul«rla_
Lymnaea paiustrio___
Lynr.nea pcrej—r»___
l.yanacn cl alir.

Myxan ~lut 1m—-M

Hmnrii . 6hi
lficor lil' rnrithtme

p H.rie Aot



XAt. THWE; ,KOTo;imrvv>;
~ Unetis rhodani”®
Hfictin fleiois
Cer.troplilora lutcotu”

Cnntroptiinm peiinwl«itiiri_ AWELOJHKJIUfCAE

tCIoroti dipterira S Y
- N . . 0
i'rocloooti ppciidoru.ruLiira - -
NEPIa;
CAEHI DAE
Cacnlo aoeuta_ HYUKOKLTR2UAK
Caeniri
ORIXIDAE
WIIEMERIDAE 10 (* C
Ephemera danica__
F.jjhemerA vulgata C DTTISCIDAE £
EPHEKERELLIDAE 10
o HTGRO3IIDAE
Ephemerella ignita
HEPTAGEN1IDAE i iLMIF/THIDAE
Ecdyonurus
Heptngenia fALIPLIDAE
LEPrOIHLEBII DAE 10 £
_ HE3,0DIDAE
Robrouhlebia fusca
Paraleptophlebia cub.Torgin»cn
CYRIHIDAE
S 1PitLONL'W | DAE 10
agr:.idae
HHYACOIUTLIPAE 7
Ap.apctu*
Rhyocophila AE5HHIDAE
j>HYDROPSYCHIDAE 5
i LESTIDAE
/
A
APOLYCENTROPIDAE / 7 COMPIlIDAE
\
PSYCHOMYIIDAE e CQRIXTLEGASTEEIFNE
I HHYGATIKIDAE 10
CO?DULIIDAE
SEHICOSTCMATIDAE 10 LIBEU.ITLIQiUi
COERIDAL 10 COCJAC3INIIAE
:D ("HTDSACHtELLIDAE
HOLANNIDAE
(o]
V LEPTOCERIDAE / 10
_ v
HYDHOTILIDAE 6
ALIHFIENiILIDAE 7
fEIALIDAE h
Sialin
C.CHTHOHOHIDAE / S 2
*
SIHUMDAE n 5
/ 9
prit'ui.ia.u: n 1
'KIHATOIw o rn DAK
»1<KVIO'IC II'IMIiUt Or' CTJOtlJC I'KIiWJIT HUHilut Or C’.0lllc.
T.n.i. T.H.I1.

O0.ti.K. 1). 0.K.



Jitk -l t - Humber

Collected by _ Substratum” .3&\ £P .. *AVLc) Depth iLjp’fe (<— now S_M

Veyatation Width 'It

Cametts

I/ir.d Doe
DENDHOCOEL I DAE Planorbis crista
Dondrococluia lactcunj Plor.orbis lacvis
Planorbis leucostoma
.AKARIIDAE

N . Flnnorblo planorbis
Polycelis fdirts__ -
QPlanorbis vortex

-7\7 \ Segmentina complanata

Segmiritiaa vitiri&q

Polycelis nigra___
Q Polycelis tenuis__
Dugeoia lugubriu
Dugeda polychroo UHIONIDAS
Ceger.ia tigrins___ Anodonta nnatina

Qm'ATXA Anodonta cyp:iea

Lijitbri cidec__ Unio pictorua
Liiobriculidab_ aAXIDN:
Y Majdidae Pieidiua op.
VTubificidjie /CL Sphaeriusi corneuM C

DHASENILE

Dreissenia polynorpha

PICCICOLTDAE
Piscicola geometra

ASELiIDAE

espchde luxe

Asellus aquaticus
Erpobdella octcculotn C C a

Q Asellus aeridianus

4 d ogsin;adii N\E
R N CAHKANIDAE
~Glossiphonia complanata__

P . [} d i
Glosoiplionia heteroclita_ rangonyx pseudogract
G««3.*irvia duetaenj
Helobdella Gt*finalis « )
N R Ga“rwrus pulex
r Diert>T>/77.on te»s:il mQ-
Circus itddtchi

heritldae 6 ccofhiidae

Tneo~o>rus !1UV10VJ 11B .
CorntJuus loci’atroe

VIVI PARI DAK 6 Corophiu:n erultiEctosu—ii
Viviparus fiiocistus ASTACIUAE
Viviparus riviparue patti—ur. pallipes
VAIVATI DAE NZKOUPIDAE 7
Valvata cristntn
Vnivota nprrusto”a CAPNIIDAE 10
|Vulvbta piseirialis
m CHLOKOPERLIDAE 10
£ IDEC*11DaE
A”sjminea £raynra_ LEJCTRIDAE 10
IpDilhyniB lenchi
R R n PEKLID.V;
y~Bithynia terituoulBta_ f_ 10
I Hydrobia ulvac B
4 I'EP.1iODIDAK 10

Potamopyrgus jenl

M_IME T/iET;I0fTil—-:VCIDAE 10

Acroloxus lacustrie_ CLADCCENA

Ancylun fluviatilis

PriYAIDAE cr:Ti.—A<;ulu

Phvsa acutb COi'"POM
/m\Kiyca fort:malio_

~ Iftysa hctcrontropl.H

LYHIIAKT
Lymnaea ouricularia®
Lyrrr.iien pfllutitri n
y** Lynnara prrerrt______
Lyrmaefl ctri;n<s] il

Hyxan rliiUr.oso*.,

H.A»0:—;nu.'AK

Plar.orblu tlbitc

V v



3AWIMZ

fluotio rhodoni_

Roetia

Cer.troptilua lutcolua
CvtiLroritiluo pL-nnulaturo_
Cloeon dipterum

Prscieaar. pssudorufulum

CAKiiIDAt#
Cnonio noccte_

Caonin

Vv'.PilEHEPIDAE
Ephemera danica__

Epheaer# vulgata

EPHEMERELLA DAE

Ephemerella i~nita

HEPTAGENIDAE
Ecdyonurus__

Heptogenia

LEPrOFHLEBIIr'AE
Hahrophl'ibis r'uooa

Paral*nt<innlpMo Huhmnreinota

SIPKLCNUKIDAE

Ri:VACuni IL 1DAE

AgsMt>]® _ _ _
Ithy&Cophil*

'HYDROPSYCHIDAE

APOLYCEHTRCPIDaE 7 P

FSYCHCMYIIDAE

FHSYGAHEIOAE

SERICCSTCMATIDAK
fiOKHIDAE

MOLANN IDAIC
L2PTOCERIDAS
HYDROPTILIDAE

LIHNEPH IL1DAE / r

S51AHDAE

Siolis
MNIDENL hidae i t
-
SIMULIQAE

TIPULIDAE
CERATOPOGONIDAE

PREVIOUS HUMBER— OP GROUPS
T.B.I.
D.o.E.
B.M.V.P.

“9*..

HOTONECTICAE £

PLEI DAE

AI'HKLOCIISISIDAE

Nhi'lUAE

HEROETKIDE

]O ,CORIXIDAE C

YTISCIDAE

10
HYGROOIIDAE

10 ALMINTHIDAE

~ALIPLICAE

HELOD1DAE £

GYRIFJIDAE
10

AGSIIDAE
Jizel| [1] 02

LESTIDAE

QQVFLIIDAE

CORDULEGASTERI DAE

10

CORDH, 11DAS
LIBELLULIDAE
10 Q1" MHIIDYZ

” AYDRACILELL IDAE

NUMBER OF GROUPS
T.3.1.
D.o.E.

3.MW.P.  \O™A
Dai*

10



-Ver NJt\N\

Coll.-ci>»d by
| spetition 'Illi,w> P

Comments

DEKDROCOEL IDAE

m Dftn~rocoolu n ~.ncte'im
Jaasiidae
Polvcelis felina_
Polycelis nigra__

I Polycelis tenuis.
Dugesia lugubris

Du~resia polychroa

Dugesia tigrina
IGOCKAETA
Lumbricidae_
iLurr.briculidae.
“N*aidiriae_____
I
M ts€iccLipa.E

% cicola geometra

Z~Cl IDAE

LNV A~ +0CY, 1an 3 i
~C.~£1PHCM11DAE
Glossiphonia complanata__
fGlossinhonia heteroclita.__
[Helobdella stagnalis

Therosvzon tessulatum K

I Theodcxus Fluviatilis
"IPARIDAE
Vivin«rus fasciatim
riviparus piscinalis
ILVATIDAF,
Valvata cristata- /
[Valvata macrosto:na
f."alvata oiscinalis
. 7DRCBIIDAS
grayana.
"mthyr.ia leachi--- /'
bithynia tentaculata™.
lydrobia nT va<»
otar.opvrgus jenkinsi
<1CaiDAE
Ancroloxus lacustris.
B~rcylus fluviatilis

Fhysil nuu 1A o
I hyea for.rin»lis___

hysn heterostropha
.. REIDAE

Lymnaea auricularia.
I "yr.r.aea oaluatris__

Lymnaea peregra_7 C
/maca stagralis
exng rlutir.osa__
NCRii ID* E

Inncrbis nlb*js__ _ n 7 /T
Ilar.crbis carinatus

?lancrbic r.ontortus..

Jt

Mi
¢ 'Mis

a2 £n><5h

30730/
30/30/

1/v

20/ 20/
10/ 10/

,-\10/1¢/
“Xi®

**QA0/

10/10/

10/ 1/

KO/KQ/

10/"™*u/

a — X"Uapl™i/ IU

B<t.th

Planorbis I*evis_
Planorbis leucos boma_
Planorbis planorbis___
Planorbis vortex__
Segmentina complanata*, .
Sepnentina viticae
UKTONIDAE
Anodonta anatina-.
Anodonta cygnea_
Unio pictorun
SPHASRIIDAS
Fisidium stt.
Sohaeriun corneum
DP_EISSEMDAE
Dreissenia colvnornha
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DENDROCOELIDAC .

PUNORBIDAE

' Dendrocoelua lacUin Planorbla albua
1 Planorbla carlnatua
e kel * 1 Planorbla contortua
;- 3VA-TIAXARIIDAE Planorbis crlau
. Planorbis latvla
¢ torva L :
b T_'I_m | Planorbli leucoatooa
ugea _a’ ugtbria 1 Planorbli planorbla
Dugeala®. ponCtha- k m Planorbla vortex "
T . Bugeala ".tlgrin* ) I | Segnetlna eoaplanata
L. . Segaentlna vltldao
N \NojuicociuBTA
V**F>vtu«*bricld*« edder "ee OWonIDAE
in . '
\i™N,®%lu»brleulWe.;— L Anodonta anatlna
Anodonta cygnea
[ | f g ov- UHto pictorua
me\-»««l0OtlI0Ae :-V*V"; «A"X1pV~™rPHIPEAERUDAE
2Jr*Vriv—vifc>>>Placlcola.geonetra »— m - \V pi, idlua ap
Sphaerlua corncm
" ERPOBOELLIDAE vVv*vv 3

-ATANScUJSSIPJIOHIIDAE

r ASELLIDAE

Iohonla-i f — Aaellua aquatlcua
phonfa-1p " Aacllua nerldlanua
Uelobdell*;"eCagnalla
Theromyzon teaaulatin. CAHMAJIIDAE
Crangonyx pseudogracllla
NEKITIOAE
cc . Canturua duebenl /
he oMMALE AR SLGm v s e
Ve ? TN -l-. V aaalru pulex
' ’ Caai&arua zaddachi.
ViyiPARIDAE*#/"N" \ thoe
;.vlvlp?ru»\_faecmtu» COROPHIIDAE
ivVlYlpjrua ivlviparua, VAV
N STOX. i vy ASTAC10AB
VALVATIDAEA~ANAVVYI.. N ! -
$* Valy«t*;crlataU NEHOUR1DAE
mffijivalvota®oacroitoa*’1l
A Valv*t»ipi*cln*l1» , XL CAPH11DAC

p~rAaatalnea’grayaoa
81th/T11* leacht m
BUhynU t«nt«cui»t» m
Hydrobia ulvae

Iwabs”,
Acroloxu* lacuatrla i\

‘(‘1 —SIVAVKY2ookd Fluviatile |

c \m ~ Lynnaea. aur lcularla
. Lywnad*;palu>trla = ==
Vi ir-K*vWh.Lywraia’percgra vVv'

1lla.

tfiif Y

CHLOROPERLIDAE
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BAETIDAE
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Centropbllua luteolua*
Centroptllua p«nnulat
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Frocloaon paeudorufulua

CAENIDAE
C~cnl* ap

EPHEKERIOAS
Ephemera danlea
*Uphtaora vulg/ita



EPHEMERSLLIOAE

EphenerelU ignita
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Ecdyonurua tp
Heptagenla «p

LEPTOPHLEBtIDAE

Habrophlebla fusca

10 KYCROSIIDAE
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Paraleptophlebta submarglnaca
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Rhyacophila ap
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10
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10
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7
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5
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7
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8
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1
10 HYORACKNELL’
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PLANORBIDAE
Dendrooccelua leeteure
Planorbla albua

&b"ma ' Planorbla carlnacua

Planorbla contortua

PLAKARIIDAE Planorbla crlata

.
Polycell* ‘ip Planorbla laevla
Planarla torva

Planorbla leucoatona
Dugea_la Iugubr_la* Planorbla planorbla
Dugesia pf)ly(.:llro Planorbla vortex
Dugeala tigrina Segnetlna coaplanata

Segoentlna vitldae
OLIGOCHAETA

Lunbricldae UNIOMDAE
Lunbriculldae Anodonta anatlna
Nald_l(_ia_e Anodonta cygnet
.Tubificidae Unto pictorua
PISCIOLIDAE 4 SPHAERHDAE
Piscicola geoaetra Plddlua ap
Sphaerlua corneua
BRRCBCHLIDAE N Ot/ 'S p
ASELLIDAE
CLOSSIPHONIIDAE Aacllua aquatleu*
Cloaalphonl* tp Yr Aaellua ecldUnui
Helobdella atagnalla
Theroaycon Eessulatuv CAXHAJtIDAE

6 X
Crangonyx paeudograclll

NERITIDAE Caoiurus duebenl
*
Theodoxu* fluvlatilla Caaoiru* pulex _m
Caaaarui zaddachi
VIVIPARIDAE
Viviparua fscclatus ‘COROPHIIDAE

Vlvlparua vlviparua

ASTACIDAE

VALVATIDAE

Valvata crilstaca NEHOUMDAE 7

Valvata nacroatona

valvata plsclnalls CAPKIIDAE 10
HYDROBIIDAC CHLOROPERL IDAE 10

AtaUinta grayana

Bithynia Itachl LEUCTR1DAE . 10

Bithynia tentaculata

Hydrobia ulvae BAETIDAE

Potamopyrgus Jenkinsi Baetis ap

Centropbllua luteolua’

ANCYLIDAE Centropcllua pennulatui

Acroloxus lacustris Cloeon dipt*run

Ancylus fluvUtllli Procloeon pitudorufulua
PUTS IDAB CAENIDAE

Pliyaa fontlnalla Caenis ap
LWMAEIDAE EPHWERIDAE 10

Lyanaea aurlcularla Epltenera danlea

Lynnaea paluatrla Ephenora vulg/ita

Lynnaea peregra
Lymnaea itagnalla



EPKD4ERELLIDAE 10

Ephemerella Ignita
HEPTACENIIDAE ]O

Ecdyonurua ip

KepCigenla ap
LEPTOPHLEBUDAE 10

Kabrophlebla fusca

HYCROBtISAE

ELMIKTHtOAE

KAL1PLIDAE

KKLOO1DAE

CYRIXIDAE

Paralepiophlebla tubmarglnata

S IPHLOFUTCIDAE 10

RintACOPHILIDAE 7
Agape tun fuaclpca
Rhyacophila #p

HYDROPSYCHIDAE 5
POLYCENTROPIDAE 7
PSYCHOHY I10AE 8
PHRYCANEIDAE :IO
SERICOSTOKATIDAE 10
COF.RIDAE 10
MOLANHIDAE 10
LEPTOCERIDAE 10
HYDROPTILLDAE 6
LLSHEPHILIDAE 7
SIALIDAE *
CHIRONOMIDAE

SMULIDAE 3
T 1PULDAE 5
NO7ONECTIDAE 5
PLEIDAE 5
APKELOCHEIRIDAE 10
NEPIDAE 5
HYDRCMETRIDAE S
CORIXIUAE 5
DYT ISC IDAE >

AESHNIDAE
LESTIDAE
COMPHIDAE
CORDULECASTERIDAC
CORDULHDAE
LIBELLULIOAE

COENACRUDAE

HYORACHNELLIDAE
CERATOPOGONIDAE
CLADOCERA
OSTRACODS

COPEPOOA

+ sltuvt

/co.cL.
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Flow Sliade
Very fast ... None
Rt ffie ... Low ...
Fast run ... s FHREEE
Slow run ... Crvst

SUBMERGED PLANTS
t Cover m

Aptui nodlfloru*
Berula erecta
Callitriche sp *s
Chari sp
Elodea canadlensls
Filamentous algae
Fowl Inal I* up
Hyr iopltyl Un ap
Nuptiar lutea

NynpHaifn alb*
Oen«inthe fluvilatll 11
i'utmu};vton crl spun
Pot.nogttton poet lontui

Rinunculutap

2annlclivilla palust lu

Subit rale

MARGINAL/EMERGENT PUNTS

One bank

Both banks

Sparse

Patchy

Few specie*

Many species

Dominant spp

D « dotnl n.llit
e — coitson
p * present

T « tnice
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DENDROCOELIDAE
DendrocoelLun lacteun
Bdcllocephala

fuharudae
Polycella «p
Pliiurli torva
Dugeala lugubrla
Dugeala polychroa
Dugeala tigrina

OLIGOCHAETA
Lunbricldae

Luobrlculldae
Haldldae
Tubificidae

PISCIOL1DAE
Placlcola geooetra

ERPOBDELLIDAE

CLOSSIPHONIIOAE
Cloaalphonla ap
Helobdella acagnalla
Tharoayion teaaulatin

NERITIDAE
Theodoxus fluvlatllla

VIVIPARIDAE
Vlvlparua faaclatua
Vivilparua vlviparua

%

PLANOR81DAE
Planorbla albua
Planorbla carlnatua
Planorbla contortua
Planorbla crlata
Planorbla laevla
Planorbit leucoatona
Planorbla planorbla
Planorbla vortex
Segnetlna coaplanata
Segnentlna vitldae

UHION1DAE
Anodonta anatlna
Anodonta cygnea
Ualo plctorun

SPHAERItDAE
Plildlua ap
Sphaerlua corneun

ASELLIDAE

Aaellua aquatlcua
Aaellua nerldlanua

CAMHARIDAE

Crangonyx paeudogracllla

Caniurua duebenl
Cannarua pulex
Cannacua zaddachi

COROPHIIDAE

ASTACIDAE

VALVATIDAE

Valvata crlatata KEHOimiDAE

ValvaCa aacroatona

Valvata placlnalla CAPKIIDAE
HYDROBI1DAE CHLOROPERL1DAE

Aaalnlnea grayana

Bithynia leachi LEUCTR1DAE

Blthynla tentaculata

Hydrobia ulvae BAETIDAE

Potaaopyrgua Jenklnal Baetla ap

Centropbllua luteolua*

ANCYLIDAE Centroptllun pgnnulatm I /f

Acroloxua lacuatrla
Ancylua fluvlatllla

Cloeon dlpterun
Prodoeon paeudorufulua

PHYSIDAE r CAEMIDAE 7
Pbyaa fontlnalta Caenla ap
LVHNAEIDAE EPHEMERIOAE 10

Lynnaea auricularla
Lynnaea paluatrla

Ephenera danlca
Ephenera vulgata
Lynnaea peregra r

Lynnaea itagnalla



EPHEMERELLIIHE 10 HYCROBIIDAE
Ephemerella Ignita

ELMINTHIDAE

HKPTACENIIDAE 10
Ecdyonurus ip HALIPLIOAE
tieptagenla ip
HKLODIDAE
LEPTOPHLEBIIDAE 10
Mabrophlebla fusca CYRISIDAE
ParalcptopULebla «ubnarglnaca
AESHNIDAE
S IPHLONIfRIDAE . 10
LESTIOAE
RintACOPHILIDAE 7.
AgapeCua fuaclpes COMPHIDAE

Rhyacophila *p
COROULECASTERIDAE

HYDROPSYCHIDAE 5
CORDULIIDAE
POLYCENTROPIDAE 7
LIBELLULIOAE
PSYC1I0MYIIDAE 8
COENAGRIIDAC
P1IRYCANEIDAE 10
HYORACIINELLIOAE
SKRICOSTOMATIDAE 10
CERATOPOGONIDAE
COERIDAE 10
CLADOCERA
MOUHNIDAE 10
OSTRACODA
LEPTOCERIDAE 10
COPEPODA
HYDROPTILIDAE 6
LtHNEPII tLIDAE 7
SUL IDAE 4
CHIRONOMIDAE c ., 2
SIMULIDAE 5
TIPULDAE (
NOTONECTIDAE 5
PLEIDAE 3
APHELOCItEIRIDAE 10
NEPIDAE J
I1'YDRCMETRIDAE 5
CORIXIDAE
DYTISCIDAE 5
\N\WKETE2?*O W V' \
4-1 \
( 1] I Ll I1. 1
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(lON Shade Subs trati:

Vary faict ... None , Bould« rs

RI.fo LON .y Tcbbtcs

Fa*t run” . Kid S Crjvel

SIOW ruUnN e CruaC sand ,,,

Pool .. Sill

Slack . .iis i, Detritus ...

Marginal plants

Subngrgcd plants

SUB.MERCED PLANTS MCIKAL/EMERCENT PLANTS
I Cover m One bank

ApLm nodi flora* Bo th banka

Berul* crccta Sparse ...........

Callitriche sp baldy .......

Chara sp Abundant

El ode* canadlensls Few species -«

FI lamentous algae Wy SFEC'O

Font Inalt* up Donlnant *]»p

Mjrr lopliyl lin sp

Nu pltar luten

Kytsphaun alh*

Oenuntlte fluvlatllit

IoCiito"i—1luit crlapuR
Po t.itoci! ton pttcl 1nalua C «aoum

Ranunculus ap ? « present

h nnlchi’11Li palust In T « tfnce
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Cyille Vy«tj.iueennn
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h

DENDROCOEL1DAE PLANORBIDAE
DeruJrocoelua lacteun Planorbla albus
Bdellocephal* ' Planorbis earlnatua
Planorbla contortua
7LANAR|10AE_ Planorbla crista
Polycelis sp Planorbla laevls
Platurla torv* Planorbis leucostoaa
Dugesia lugubrls Planorbla planorbla
Dugesla polychros Planorbla vortex
Dugesia tigrlna Segnetlna coapisnits

Segaentlna vitldse
OLIGOCHAETA

Lumbricidae UNIONIDAE 6
Luabrlculldae Anodonta anatlns
r Naldldae Anodonta cygnea
Tubificidae Unto plctoru*
PISCIOLIDAE SPHAERIIDAE 3
Piaclcola geooetra Fisldlua sp
X Sphaerlua corneua
EBPOBDELLIDAN % S ~ 3
ASELLIDAE 3
CLOSSITHOHIIDAE 3 Asellus squstleus
Cloaslphonla tp Asellus aerldlsnus
Helobdella atsgnalla
Theromyzon teseulacw CAMMAJUDAE 6
Crangonyx pseudogracilis
MERITIDAE 6 Csaaarus duebenl
Theodoxua fluvlatilla Caaaarua pulex
Caoaaruf zaddachi
VIVIPAR1IDAE 6
Viviparua fasclacua COROPHIIDAE 6
Viviparua vilvilparua
ASTACIDAE B
VALVATIDAE 3
Valvata cristata NEhOITRIDAE 7
ValvaCa macrostons
Valvata pisclnalls CAPHIIOAE 10
HYDROBIIDAC 3 CHLOR.OP2RLIDAE 10
Aaalnlnea grayana
Bithynia leachi LEUCTRIDAE 10
Bithynia tentaculata
Hydrobia ulvae BAETIDAE *
Potoaopyrgua Jenkinsi Baetis ap
Centropbllua luteolun’
ANCTLIDAE L3 . Centroptllun pennulatus
Acroloxji lacustris Cloeon dipterua
Ancylus fluvlatllli Procloeon paeudorufulua
M S idae CAEWIDAE 1
Pliyea fontlnslla Caenis sp
LYKNACIDAE EPI1EHERIOAE 10
Lyanaea aurlcularla Ephemera danlca
Lyonses paluatria Epheisora vulgata

Lyanaea peregra
Lyonsea itagnalia



EPHEMERELLIOAE
Ephemerella Ignit#

HEPTACEWIIOAE
Ecdyonurus ap
Heptagcnla ap

LEPTOPHLESUDAE
Habrophlcbla fuacm

Paraleptophlebls suboarglnaca

SIPHLONURIDAE

RITCACOPHILIDAE
Agapctus futclpei
Rhyacophila ap

HYDROPSYCHIDAE

POLYCENTROPIDAE

PSYCHOHYIIDAE

PHRYCANEIDAE

SERICOSTOKATIDAE

COERIDAE

HOLANNIDAE

LEPTOCERIDAE

HYDROPTIHDAE

I LMH'EPII ILIDAE

SIALIDAE

CHIRONOMIDAE

SIMULIDAE

T1FULDAE

NOTONECTIDAE

PtCIDAE

APHEIOCHEIRIDAE

NEC tDAE

HYDROHETRIDAE

CORtXIUAE

DYIISCIDAE

10

10

10

10

10

10

10

10

10

10

HYCROBIIDAE

ELMIMTHIDAE

KALIPLIDAE

HKLOOIDAE

CYRISIDAE

AESKNIDAE

LESTIDAE

COHPHIDAE

CORDULECASTERIDAE

CORDULIIDAE

tIBELLULIDAE

COENACRIIDAE

HYDRACHNELHOAE

CERATOPOGONIDAE

CLADOCERA

OSTRACODA

COPEPOOA
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SUBMERCED PLAHTS HARCIMAL/EHERCENT PLANTS
t Cover m One bank ..,
Aplui nodlflorut Both bank*
berul* erccta Sparte ..,..
Callitriche »p Fatchy .,,.,
Char* *p Abundant .»,
Clodea canadt«nala Tew special
Fllancntoua algm.* ~ C_ Kiny ipoelci
font Inalt« «& Oonlnant *j*p <
Myr lopliyl Itrt ip
Nuphar Ititefl
NynphatM alh*
Oe nuntin* ftuvlatlll™*
votit*0[;i-tun nrlij*ua U — dimliiaiil
PotiiiogiMon piictlnmua C — Conitofl
Ranunculus ap P — preaunt
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Vintbl* >(Kn<
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DENDROCOELIDAE
Dendrocoelua lacteun
Bdellocephala

PLANARIIDAE
Polycelis ap
Plarvarla torva
Dugeala lugubrla
Dugeala polychroa
Dugeala tigrina

OLIGOCHAETA
Lunbrleldae
Luabrlculldae
Naldldae
Tubificidae

PISCIOLIDAE
Plactcola geooecra

ERPOSDELLIDAE

GLOSSIPKOHIIDAE
Cloaalphonla ap
lltlobdella acagnalla
Theroayzon teaaulaCua

NERITIDAE
Theodoxua fluvlacllla

VIVIPARIDAE
Viviparua fasclacua
Vlvilparua vilvlparua

VALVATIDAE
ValvaCa crlatata
ValLvaca nacroaCona
Vilvata placinall*

HYDRO611DAE
Aaalnlnea grayana
Blchynla leachi
Bithynia tentaculata
Hydrobia ulvae
Potaaopyrgua JenWlnal

ANCYLIDAE
Acroloiui lacuatrla
Ancylua fluvlatilla

PHYSIDAE
Phyaa fontlnalla

LYMNAEIDAE
Lynnaea aurleularla
Lynnaea paluatrla
Lyanaea peregra
Lyanaea stagnalis

S*

PLANORS 1DAE
Planorbla alLa

' Planorbta carlnatua
Planorbla contortua
Planorbla crlata
Planorbla laavla
Planorbla leucoatona
Planorbla pianorbla
Planorbla vortex
Segnetlna complanata
Segnentlna vitldae

UH10HIDAE
Anodonta anadna
Anodonca cygnea
Unlo ptctorun

SPHAERIIDAE
PIsldlun ap
Sphaerlua corneus

ASELLIDAE

Aaellua aquatlcua
Aacllua aerldlanua

GA>MARIDAE

Crangonyx paeudogracllla

Caniurua duebenl
Caamarua pulex
Canaarua taddachl
COROPHIIDAE
ASTACIDAE
NEMOURIDAE
CAPHIIDAE
CHLOROPERL1DAE

LEUCTRIDAE

BAETIDAE
Baecla ap n

Cencropbiltua iuceotual
CenCropCllua pennulaCm
Cloeon dlpterua

Procloeon pacudorufulua

CAENIDAE
Caen la ap

eritEHERIOAE
Ephenera danlca
Ephcncra vulgata



EI'll LMEREL H OAE 1
Ephunerel la tgnl ca

HEPTACENIIDAE 10
Ecdyonurus *p
lleptagenla ip

LEPTOPIILEBI1DAE 10
I<abrophl«bla fuica

Paralepioptilebla aub«arglnaca

SIPHLONURIOAE . 10

RtfYACOPItILIDAE 7
Agapctua fuaclpca
Rhyacophila ap

HYDROPSYCHIDAE 3
POLYCENTROPIDAE 7
PSYCHOMYIIDAg 8
PIIRYCANCIDAE 10
SERICOSTOMATIDAE 10
COERI DAE 10
HOUHNIDAE 10
LEPTOCERIDAE 10

HYDKOFTIUDAE
LLMNEPI1 tLIDAE
SIAL1DAE.
CHIRONOMIDAE
fcA.
SDtULIDAE
TIPULDAE

NOTONECTIOAE

PIE IDAE

APHELOCHEIRIDAE 0

HEP I DAE

HYDKOHETRIDAE

CORIXIDAE

DYTISCIDAE

JIYCROS8IIDAE
ELM INTH I DAE
HALIPLIDAE
IIELODIDAE
CYRINIOAE
AESHNIDAE
IESTIOAE
COHPHIOAE
CORDULECASTERIDAE
CORDULIIDAE
LIBELLUL10AE

COENACRUDAE

HYDRACHHELLIOAE
CERATOPOGONIDAE
CLADOCERA
OSTRACODA

COPEPODA

c/C
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SUBMERCED PUMTS

Z Cover m

Apluv nodlfloru*
H<*rula erccta
Callltriche ap
Chara tp

Elodea canadlenats
fllanentoui algae
Vontlnol1l» up
Myr lophyl lin ip
Kutihar lutea
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Ocnunthc fluvlatllli
ratniDi' tiiii cril|a
Hol.nofL*ton pcclinntui
Ranuneului *p
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One bank
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Sand
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Detritus ...............
Marginal
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Subnc rgeJ piante
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ipeclo*



Land Use
Uu»tetand ........cccceeee. Vidih |3rrvT. ............. visible «ljjn< of affluent’*
Inpact on river -

Urtum ., Du pth o
Paiiiursl «......... . Te»p
ArobU ... ... tMygun
Heatlt ..........ccocoiiiiiinnns Ko fereivfiMntivu u(
Bog/ova r*li .......ccccceeeeenn

Y« c/No

Ixgc Id « mod i

Cgnll. mjhJ

1 2

Number uf fitml IK'm =



DENDROCOELIDAE
DenJrocoeliro lacteun
Bdellocephal*

PIANARIIDAE
Polycella *p
Planarla torva
Dugesia lugubrla
Dugesla polychroa
Dugeala tlgrina

OLIGOCHAETA
Lunbricldae
Luabriculidae

‘Naldldae
Tublficldae

PISCIOLIDAE
Piscicola geooetra

ERPOBDELLIDAE

CLOSSIPHONI1DAE
Glossiphonia *p
Helobdella sCagnalla
Thcroayron tessulacw

NERITIDAE
Theodoxua fluvistllit

viviparidae
Viviparus fasclaCua
Vlvlparus viviparus

VAIVATIDAE
Valvata crlatata
Valvaca macroatona
Valvata plactnalli

HYDROSIIDA2
Asalnlnea grayan*
Blthynl* leachi
Blthynla tentaculata
Hydrobia ulvae
Potoaopyrtui Jaftktnil

ANCYLIDAE
Acroloxua lacuacrla
Ancylus fluvlatllls

PUTS IDAE
PHyan fontlnalls

I.VWMEIDAE
lyunaca aurlcularla
Lyanaaa paluatrls
Lynnasa perejri
lyunao itagmlli

PLANQRBIDAE
Planorbla albui
Planorbla carlnatus
Planorbis contortus
Planorbla criaca
Planorbla laevla
Planorbla leucostooa
Planorbla planorbla
Planorbla vortex
Segnetlna complanata
Segnentlna vitldae

UNIOHIDAE
Anodonta anatlna
Anodonta cygnea
Unto plctorua

SPHAERIIDAE
Plsldlua ap
Sphaerlua corneus

ASELLIDAE
Aacllua aquaticus

Aaellua oerldlanu*

CAMMAAIDAE

Crangonyx pseudogracilis

Camnarus duebent
Caamarua pulex
Caaoarua zaddachi

COROPHIIDAE
ASTACIDAE
NEHOImiOAE
CAPHUDAE
CH10ROPERLIDAE
IEUCTRIDAE

SAUICAE
Biatil ip
Cancropbllua ItiCtoluml
Centropcllum pennulatut
Cloeon dlpterua
Procloeon pscudorufulus

CAENIDAE
Caenla ip

EDI EKER I DAE
Ephenera danica
Eplieiyora vulgnta

10



EPHEMERELLIDAE

Epheraerelld Ignlts

HEPTACENIIDAE
Ecdyonurus ap
HepcageiUa ip

LEPTOPHLE81IDAE
H*brophlebl*

Par«Leptophlebia subtaarglnat*

S IPHLONURIOAE

RIFYACOPH ILIOAE

Agapecu* fuicipei
Rhyacophili ap

HYDROPSYCHIDAE
POLYCES’TROPIDAE

PSYCHOMYIIDAE

PHRYCANEIDAE
SKRICOSTOKATIDAE
COERIDAE
HOUNNIDAE
LEPTOCERIDAE
HYDROPTILIDAE
ILHNEPHII1DAE
SULIDAE
CHIRONOMIDAE

S IMULIDAE
TIPULDAt
NOTONECTtDAC
PLEIDAE
APHELOCHEIRIDAE
HEP! DAE
HYDROHETRIDAE

CORIXIDAE

DYTISCIDAE

10

10

10

10

10

10

10

10

10

HYCROBIIDAE

ELHINTHIDAE

KALIPLIDAE

HELODIDAE

CYRINIOAE

AESHNIDAE

LESTIDAE

COKPHIOAE

CORDULECASTERIDAE

CORDULIIDAE

LIBELtULIOAE

COENACRtIDAE

HYDRACHNELLAE

CERATOPOGONIDAE

CLADOCERA

OSTRACODA

COPEPODA
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t Cover - ~3
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Callitriche sp
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Nuphar lutif.i

KynpKauA alh*
Oenunclii* fliwlatllis
1*otn»0 |;«*ton cri»|>UK
Pot.wofuton ptctinnlus
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DENDROCOELIDAE
Dendrocoelua lactem
Bdellocephals

PIANARIIDAE
Polycelis »p
Plaoarla torva
Dugeala lugubrla
Dujtili polycliroa
Dugeala tigrlna

OLIGOCHAETA
Lumbrlicldae

Luabrlculldae
Ntldldae
Tubificid.e

PISCIOLIDAE
Piscicola geooetra

ERPOBDELLIDAE
<foe>.
CLOSStPHONIJDAE
Cloaalphon
Helobdella “atddnalla
Theroayzon teaaulatui

NERITIDAE
Theodoxua fluviatllla

VIVIPARIDAE
Viviparua faiclatua
Vivlparua vivlparua

VALVATIDAE
Valvaca crlatata
ValvaCa macroatona

Valvata placlnalla

HYDROSIIDAE
Aaabilnea grayana
Bithynia leachi
Bithynia tencaculata
Hydrobia ulvae
Potaaopyrgua JcnklnalL

ANCYLIDAE
Acroloxua lacuacrla
Ancylu* fluvilatllli

PHYSIDAE
Pliyaa fontlnalla

LYMNAEIDAC
' Lyvnaea aurlcularla
Lynnaea paluatrla
Lynnaea peregra
Lyonae* itagnalla

PLANOR81DAE

pisnorbl ilbua

Planorbl carinaRua
Planorbl contoriua

Planorbl crlat*
Planorbl laevila
Planorbl leucoa tona
Planorbl pianorbla

Planorbl vortex
Scgnetlna complanata
Segaentl na vitldae

UNIONIDAE

Anodonta anatlna
Anodonta cygnea
Unlo pictorun

SPHAERIIDAE

Plsldlua ap
Sphaerlua corneua

ASELLIDAE

Aicllua aquaticus
Aaellua oerldlanu*

CAMHARIDAE

Crangonyx paeudo]racllla
Caaaarua duebenl
Canmirui pulex

Caaturui taddachl

COROPKIIDAE

ASTACIDAE

NEMOURIDAE

CAFfNIIDAE

CHLOROFERLIDAE

LEUCTRIDAE

BAETIDAE

Baetla *p

Centropbllua luteolua’
Centropdlua p«nnulatm
Cloeon dlpterun
Procloeon paeudorufulua

CAENIDAE

Cacnla ap

EfHEHERIDAE

Ephenera danica
Ephencra vulgota

10

10

10



EPIIEHERELLtDAE

Ephcn*rella Ignl ta

HEPTACENIIDAE
Ecdyonurus ap
Heptagenl* ap

LEPTOPItLEBIIDAE

Hsbrophlebla fusca

Paraleptoplilebla subiurgtnata

5 IPHLONURIDAC

RIFYACOPWILtDAE

Agapccua fuaclpea

Rhyacophila ap

HYDROPSYCHIDAE
POLYCENTROPIQAE

PSYCHOMYIIDAE

PItRYCANEIDAE

SERICOSTOHATIDAE

COERIDAE

HOLANNIDAE

LEPTOCERIDAE

HYDROPTILIDAE

LLHNEPUILIDAE

S LALIDAE

CHIRONOMIDAE

SEHULIDAE

TIPULOAE

NOTONECTIOAE

PLEIDAE

APHELOCHEIRIDAE

HEPIDAE

IlYDROHETR [DAE

CORIXIUAE

DYTI SCI DAE

-—=p

10

10

10
10
10
10

10

HYCRO8IIDAE

ELMINTHIDAE n

HALIPLIDAE

HELODIDAE

CYRIXtDAE

AESHNIDAE

LKSTIDAE

COHPHIOAE

COROULECASTERIDAE

CORDULIIDAE

LIBELIULIOAE

COENACRIIOAE

HYDRACHNELLAE

CERATOPOGONIDAE

CLADOCERA

OSTRACOOA

COPEPODA



iJteAai.......

COW.

now
Very faitt ...

Riffle

F»u run »*In..........

SUBMERGED PLANTS
I Cover -

Apltm nodIlflorm
berul* crccta
Callitriche sp
Chara *p

Elodea canadlenslt
Filamentous algae
Font Inn 11+« >)i
Myrlopliyllin ap
Nuphar lutea
Syraphjon alhn
Oenunthe fluvlatlll*
I'U tiHUM11uit crlipuH
Pol.nocetori

pectinatus

Ranunculus sp

Zannlchcl 11a pntustU

30m

toNpWA.c»,

H™H3MWU.fcM»—

an

Shade
None

One bank

Both banks

Spa r*e

Patchy

Abundant

Few species

Substrnte
Boulder* m

Pebbles

Harglnal plants 1

Subne rged plants

HARCIHAI/EMERGENT PUNTS

Kiny Jooclcs

Don | nant

Mjip
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Impact on river
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reach?
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SpAte/Recent Spj{*/Lou Plow
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affluent’s



dendrocoelioae
Dendrococlum lacteura
Bdellocephal*

PUNARIIDAE
Polycell* ip
PliiurLi corvi
Dugesla lugubrt*
Dugesia polyehrot
Dugelia cigrlins

OLIGOCHAETA
Lunbricldae
Luabrlculldse
Haldidse
Tublfleidae

PISCIOLIDAE
Piscicola geometra

ERPOBDELLIDAE -
C oci*

CLOSSIPHOMIDAE
Clo**Iphonla ap
Helobdella stagnalis

Theromyzon tessulatm

MERITIDAS
Theodoxus fluviatilli

VIVIPARIDAE
Vivilparui (acclatus
Viviparus viviparus

VALVATIDAE
Valvata crlitata
Valvats m«cro»tor»«
Valvats plsclnalls

HYDROBIIDAC
Aislalnea grayana
BUhynla Isachl
BUhynlt tcntaculaCi
Hydrobia ulvae
Potonopyrgua jenklnsL

ANCYLIDAE
Acroloxus lacustris
Ancylus fluvlatllls

PHYSIDAE
Physa fontln*lls

LKHNAEIDAE
Lymnaea aurlcularla
Lymnaea palustrla
Lymnatfi percgra
.Lymnaea stagnalis

m*

PLANOR81DAE

Planorbla albua
Planorbla carlnitua
Planorbis contortus
Planorbis crista
Planorbis laevls
Planorbis leucostoma
Planorbis planorbla
Planorbis vortex
Segnetlna COaplaniCs
SegmentIna vitldae

UNIONIDAE

Anodonta anatlna
Anodonta cygnea
Unto plctorua

SPHAERIIDAE

Plsldlua ap
Sphaerlua cornem

ASELLIDAE

As«llus aquaticus
Asellus nerldisnua

CAMHARIDAE

Crangonyx paeudogracilla
Camoirus duebenl
Canmarus pulex

Gammarus zaddachi

COROPHIIDAE

ASTACIDAE

NEHOURIDAE

CAPNIIDAE

CHLOROPERLIDAE

LEUCTRIDAE

BAIT IDAE

Baetis sp

Centropbllua luteolum’
Centroptilum pennulatm
Cloeon dlpterua
Procloeon pseudorufulua

CAENIDAE

Caenis sp

BEPH-EHAREOAE

Ephemera dantca
Ephenora vulgats

10

10

10



EPHEWERELLIDAE

Ephemerella Ignlta

HEPTACEmiDAE
Ecdyonurus ip
Heptagenla »p

I.EPTOPHLEBIIDAE

Habrophicbla fuse*
Paralcptoplilcbla nubnarglnata”/|r

SIPHLONLTIIOAE

RHYACOPHIHDAE

Agapccus fuaclpea
Rhyacophila ap

HYDROPSYCHIDAE

POLYCENTROPIDAE

PSYCHOHYII0AE

PHRYCANEIDAE

SKRICOSTOKATIDAE

COERIDAE

KOUKNIDAE

LEPTOCERIDAE

10

10

10

to

10

10

10

10

10

HYCRO31IDAE

HjtfIPLIDAE
HKLODIDAE

CYR INIOAE
AESHNIDAE
tESTIDAE
COHPHIDAE
CORDULECASTERIDAE
CORDULIIDAE
LIBELLUIIDAE

COENACRIIDAE

HYDRACKNEILIOAE

CERATOPOGONIDAE

CLADOCERA

OSTRACODA

COPEPODA



Flow

SUB”ARCED PUHTS
t Cover m

Aplrn nodlfloru*
Html* erccu
Callitriche sp
Chara ap

Elodea can«dt«*n»l*
Filanentoua algut;
Fonilnalta »p

Hyr loptiyl tin ap

Nuphar lul*a

SydaA nib*

Oenuntin; fluvtallllf
T*otinoi;k>tiin crl*pun

r»t.*»o(;uton pcclinntua

R4 n>u>ru lijm ip

Vannitcmic111n |>|t Ina( la

— 1

aee O (X

e ' YIJNA

N y/%) j Oz b*\
Shade Subit rale
HARCIHAL/EKERCENT PUNTS
One bank

Bolh banvt

Abundant

Few

tony

ipceloa

i|»jele»

Donlnant app



Land Use

«ulNC% rri. . VIvibl< stl|jnri of affluent'*
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Y« s/No

Nnher o Initlifit



DENDROCOELIDAE PLANORBIDAE

DenJrocoelua lacteun
Planorbla albus

Bdellocephala Planorbis carlnatua
Planorbis contortus
PLANARHDAE i
| N Planorbla crista
Polycelis sp Planorbla laevla
Platurla torva 1 la |
e e Planorbla leucostoma
g g Planorbla planorbla r

Dugeala polychros Planorbis vortex

Dugesia tlgrina Seguetin* complanata
Segaentlins vitldse
OLIGOCHAETA
Lunbricldae UNION1DAE

Luabrtculldae Anodonta snatlna

N»ldldae Anodonta cygnea

Tublflddae Unlo plctoru—i
PISCI(?LI(?AE SPHAERItDAE

Piscicola gecnetra PlildIm* sp

Sphaerlua cornous
ERFOBDELLIDAE

) . ASELLIDAE
CtOSISIPHOMINO Ati S Asellus aquaticus
ClobsiphsnU sp n /1 A i
aellua ncrliitanus
Helobdella atagnalla \r
Theroayton teasulatm CAHHARI DAE
Crsngonyx pseudogracilis,
NERITIDAE gonyx p 9

Caaajrus duebenl
Caanarua pulex
Cinurui zsddachl

Theodoxua fluvlatllls

VIVIPARIDAE
Vlviparua faselatus COROPHIIDAE
Viviparua vivlparua

ASTACIDAE B
VAIVATIDAE
Valvata cljlata_ta NEHOURIDAE 7
Valvata Bicroitma
Valvata placlnalls CAPHIIDAE 10
HYDROSIIDA6 CHLORQPERLIDAE 10
AaalLntnea grayana
Bithynia leachl LEUCTRIDAE
Bithynia tentaculata
Hydrobia ulvae o BAETIDAE
Potaaopyrgua Jenkinsi Baetis ap
Centropbtlua luteolual
ANCYL1DAE ) Centroptllua ptinnulatw
Acroloiua laeuatrla Cloeon dlptarun .
Ancylus fluvlatllla Procloeon pasudorufulua
PKYSID_AE . CAEHIDAE
Pliysa fontloall Caenis ap
LWNAEIDAE EPHEHERIDAE D
Lyvnaea aurleulsrls Epheaera dantca
Lynnaea paluatrla Ephencra vulgnta

Lynnaea peregra
Lyanaea stagnalli



EPIEHERSLLIDAE 10 HYCROBIIDAE
Ephcneretla Ignlta

EWINTHIOAE

HEFTA—-EMIIDAE 10
EcdyonuTua tp HALIPLIDAE
Hef—cagenla tp
HELODIDAE
IEPTOPHLE811DAE 10
Habrophlcbla futca CYRINIDAE
Paraleptoplileblt aubaargtnata
AESHNIDAE
S IPHLONUR IDAE 10
LESTIDAE
RirYACOPIIILIDAE 7
Agapccut futctpe* COMPH IDAE

Rhyacophila ap

COROULECASTERIDAE
HYDROPSYCHIDAE

CORDULIIDAE
POIYCENTROPIPAE 7

UBELLUUOAE
PSYCHONYIIOAE fl

COKHACRIIDAE
PHRYCANEIDAE 10 \ as

HYDRACKNEIILIOAE

SKRICOSTOHATIDAE 10

CERATOPOGONIDAE
COERIQAE 10

CLADOCERA
HOUNNIDAE to

OSTRACODA
LEPTOCERIDAE 10

COPEPOOA
HYDKOFT1L1DAE

LLHNEPH1LIDAE
SIALIDAE
CHIRONOMIDAE
o
SD1ULIDAE
TIPULDAE
NOTOHECTIOAE
FLEIDAE
APHELOCHEIRIDAE . 0
NEPtDAE. = AT
pICFA CitrCt—
HYDROHETRtDAE
CORIXIUAE

DYTISCIDAE

)/



XMK

cout

flow

V*ry flit

RINEES .o cis U> Low *

Fast run ..V *..

SUBMSRCED PUXTS

t Cover «

ApIm nodi flora*

Ue rul~ crcctj
Callitriche sp
Chara sp

Elodea canadlensls
Fllo/ventou* algae
Fontinnll* ip

Hyr lopltyl Un ip
Nuphar lutea
NyrpheeA ol
Oenunthc fluvlatllls
roUiio~'tnn cri»|'u«
Ho t.noco ton pect(nntut
Ranunculus sp

Zanniclic1l la pMustls

SubstrnU
Bouldc rs
Pebbles <
Crjv«l

Sind

Detritus .............
Karginal plants <

Subrte rgeJ pi anti

KARCINAL/EHERCEHT PUNTS

One bank «...

Both bank*

Few specie* m

Many specie*

Donl nant *|>p

0 * iluml ii.int
C - cunnon
T « pre lunt

T — trnce



Land Ute
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Y**/No
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10



DENDROCOELIDAE
Dendrocoelus lacteuri
Bdellocephala

PLANARI1DAE
Polycelis ap
Planarla torva
Dugesia lugubrls

, Dugesia polycliroa
Dugeala clgrlna

OLIGOCHAETA
Lunbricldae
Luabrilculldae
Naldldae
Tublflcldae

PISCIOLIDAE
Piscicola geoaecra

ERFOBDELLIDAE

CLOSSIpHONIIDAE
Clo«alptiont*«p
Helobdella stagnalis
Theronyzon tessulatum

NERITIOAE
Theodoxus fluviatilis

VIVIPARIDAE
Viviparus fasclatus
Vivlparua vivilparua

VALVATIDAE
Valvata crlatsta
Valvata oacrostona
Valvata pisclnalls

HYDROSIIDAE
Asalnlnca grayana
Blthynla leachl
Hthynla tentaculata
Hydrobia ulvae
Potonopyrgua Jenkinsi

ANCYLIDAE
Aeroloxua lacustris
Ancylus fluvlatllls

PUTS IDAE
Pliys# fontlnalls

LYMNAEIDAE
Lymnaea aurlcularla
Lynnaoa palustrlis
Lymnaea peregra
Lymnaea stagnalis

m*

PLANORSIDAE

Planorbla s« Ibua
Planorbla carlnatut
Planorbla contortus
Planorbla crlata
Planorbla Wevls
Flanorbla leucoaCoraa
Planorbla planorbla
Planorbla vortex
Segnetlna coaplanata
Seguentlna vitldse

UN10ON1DAE

Anodonta anatina
Anodonta cygnea
IInlo pictorua

SPHAERIIDAE

Pisidium ap
Sphaerlua corneui

ASELLIDAE

Asellus aquaticus
Aaellua uerldlanut

CAHHARIDAE

Crangonyx pseudogracilis
Canurua duebenl
G&siurua pulex

Caaaurus zaddachi

COROPHIIDAE

ASTACIDAE

NEHOURIDAE

CAPNI1DAE

CHLOROPERLI1DAE

LEUCTRIDAE

BAETIDAE

Baetis »p

Centropbllua luteolunl
Centroptllun punnulatin
Cloeon dipterum
Procloeon pseudorufulua

CAEHIDAE

Caunls sp

EPHEMERtDAE

Epheaera danica
Ephenora vulgata

10

10

10

10



EPHEHERELUDAE

Ephenerella Ignita

HEFTACEWIIPAE
Ecdyonurus ip
Heptagenla sp

LEPTOPHLESUDAE

Habrophiebia fusca
Paralcptophlebla subnarglnata

S IPHLONUR I DAE

RHYACOPHIIIDAE

Agape cuB fuscipc*

Rhyacophila ap

HYDROPSYCHIDAE

POLYCENTROPIDAE

PSYCHOHYItDAE

I'HRYCAKEIDAE

SKRICOSTOHATIDAE

COERIDAE

HOUNNIDAE

LEPTOCERIDAE

HYDROPTILIDAE

LLMNEPHILIDAE

SUL IDAE

CHIRONOMIDAE

SIHUUDAE

T1PULDAE

NOTONECTIOAE

PLEIOAE

APHELOCHEIRIDAE

NEPIDAE

I1'YDROHKTRIDAE

CORIXIDAE

DYTISCIDAE

10

10

10

10

(&3]

SB B *® °

]

HYCROBI IDAE

ELMINTHIDAE

KALLPLIDAE

HCLODIDAE

CYRIXIDAE

AESHNIDAE

LESTIDAE

COHPHIDAE

CORDULECASTERIDAE

CORDULIIOAE

LIBELLULIDAE

COEfMCRIIDAE

HYDRACHNELLAE

CERATOPOGONIDAE

CLADOCERA

OSTRACODA

COPEPOOA

o 0 *

foe]



K VLAY JsO N SITK

Ok Ak =3t 1) J,

riau Shade Subitra te

V«ry (sut ...... s... Hone ... Boulders
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Fast run ... Hod . .,,, Cr»v«l

Slow run ... Creat ,,, Sand

POOl i Sill

Slack .cccceiiiiiiiiiiiin Dctritui ... R

Ha rglnal plants ,

Subnerged plants’'—

SUBMERCED PUUTS MARCINAL/EHERCENT PUNTS
+ Cover » One bank

Aplus nodtflora* Both bank*

Herola erccta Sparse ...........

Callitriche sp /< Patchy........ -

Chsra sp Abundant ...<

Elodea canadlenala Few species

Fllanentoue algav Hiny species

Font(nails sp OonlnaiU spp

Kjrr loptiyl tin «p
Nupltar luted
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Ranunculus ip P « present
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DENDROCOEUDAE
Dendrocoelus laccero
Bdel locephala

PLANARIIDAE
Polycell* ip
Planarla torva
Dugesia lugubrla
Dugeila polychroa
Dugeala tlgrina

OLIGOCHAETA
lunbricldac
Luabrliculldas
Naldldae
Tubificid > /

PISCIOLIDAE
PLaclcola geoaetra

ERPOBDELLIQAE

CLOSSIPHONI1DAE
Cloaalphonla ap
lltlobdella acagnalla
Theroayton teasulatin

NERITIDAE
Theodoxus fluvlatlll*

VIVIPARIDAE
Vivtparu* faiclacut
Viviparua vilvlparua

VAIVATIDAE
Valvaca crlatata
Valvaca aacroatona
Valvata placlnall*

HYDROSIIDAE
Aaalnlnea grtyana
Bithynia leachi
Bithynia tentaculata
Hydrobia ulvae
Potaaopyrgua Jenklnal

AtJCYLIDAE
Aeroloxua lacuatrla
Ancylus fluvlatlll*

PHYSIDAE
Phyaa fontlnalla

LYHNAEIDAE
m Lyanaea aurlcularla
Lynnaea paluatrls
Lyanaea peregra s
Lyonaea stagnalis

y

PLANORBIDAE

Planorblia albus M
Planorbllia carlnatua
Planorbla concorcua
Planorbla crlata
Planorbl* laevla
Planorbla leucoatona
Planorbla planorbla
Planorbla vortex

Segue tint coaplanata
Segaentlra vitldae

UNIONIDAE

Anodonta anaClna
Anodonca cygnea
Unlo plctorun

SPHAERIIDAE

Plildlua ip
Sphttrlua cornciai

ASELLIDAE

Aaellua aquatlcua
Asellus eerldlanu*

CAMMARIDAE

Crangonyx pseudogracilis
Caaaarus duebcnl
Gaxsaarua pulex

Canoarua laddachl

COROPHIIDAE

ASTACIDAE

NEHOImiOAE

CAPHIIDAE

CHLOROPERLIDAE

LEUCTRIDAE

BAETIDAE

Baella ap

Centrophllua luteolun’
Centroptllua punnulaCin
Cloeon dlpterun
Procloeon paeudorufulua

CAENIDAE

Caen|* ap

EP1IEMERIOAZ

Eplienera danica
Ephenera vulgAta

10

10

10

10



EPHEHERELLIDAE 10
Ephen<erclta Ignl ta

HEJTACENI IDAE 10
Ecdyonurus ip
Hepiagenla ap

LEPTOPHLEBIIDAE 10
Habrophl«bla fuaca

ParalepCoptilebla aubnarginata

S IPHLONUR 10AE 10

RIFYACOPftILIDAE 7
/.gapecua fuaelpci
Rhyacophila ap

HYDROPSYCHIDAE 3C

POLYCENTROPIDAE

PSYCHOMYIIDAE

PItRYCANE IDAE 10
SERICOSTOHATIDAE 10
COERIDAE 10
HOLAUNIDAE 10
LEPTOCERIDAE 10

HYDROWUIDAE

LLMHEPUtLIDAE

SIALIOAE

CHIRONOMIDAE C

S IMULIDAE
TIPULDAE

MOTONECROAE

PLEIDAE

APHELOCUEIR10AE 0
NEPIDAE

HYDROHETR[DAE

COR IXI DAE

DYT1SCIDAE

HYCROBI IDAE

ELMINTMOAE —_

KALIPLIDAE

HELOD1DAE

CYRIKIDAE

AESHMIDAE

IESTIDAE

COMPHIOAE

CORDULECASTERIDAE

CORDULIIDAE

LISELLUL1DAE

COEKACRIIAR

HYDRACHNELLIDAE c)

CERATOPOGONIDAE

CLADOCERA

OSTRACODS

COPEPODA
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Z Cover » One bank ...,
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Chara sp Abundant
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1

DENDROCOEIIDAE PLANORBIDAE
Dendrocoelun lact«un
Bdellocephala 1

Planorbli albua
Planorbli earlnatua
Planorbla contortu*
Planorbla erlata
Planorbla laevla
Planorbla leucoitona
Planorbla planorbla
Planorbla vortex
Segnetlna eoaplanata
Segoentlna vitldac

PUMARIIDAE
Polyctll* ap
Planarl* torva
Dugeala lugubrl*
Dugeala palychro*
Dugetla tlgrina

OLIGOCHAETA
Lwibricldae

UNIOTIIDAE
luobriculldae Anodonta anatlna
Naldldae Anodonta cygnea
Tublflcldae

K Unlo plctorua
PISCIOUDAE 4 SPHAERIIDAC
Placlcola geoaetra Pi lid tun »p

Sphaerlua corneua
EBPOBDELLIDAE
ASELLIDAE

clossipkonhdae Aaellut aquatleua

Cloaalphonla ap
Helobdella acagnal la Aaeltua aerldlanus

Theronyxon teasula (ni CAHHARIDAE

Crangonyx pteudogracllla
Canmanja duebenl
Cants*rue pulex

Caaurui taddichl

NERITIDAE -
Theodoxui fluvlatllla

VIVIPARIDAE
Vlviparui fasclatua COROPHIIDAE

Viviparua vilviparua

ASTACIDAE
VAIVATIDAE
Valvaca crlatata N=Ve! RIDAE
Valvata aacroaCon*
Valvata placinalla CAPNIIDAE
HYDROSIIDAS CHLORQPRRLIDAE
Aialninta jrayana
BUhynli leachi IEUCTRIDAE
Uthynl* tcnticuUU
Hydrobia ulvaa BATTIDAE
Potoaopyrgua JenklIml Baetll ap
Cantropbllun luteolua*
ANCYLlDAl_E . i i Centroptllua punnulatui
Acroioxui ltcuitrli Cloeon dlptarua
Aneylui fluvlatllli Procloeon pieudorufulua
PKTSIDAE CAENIDAE
Pliyao fontlnalla Caenis ap
LYMNAEIDAC EPHEHERIDAg
Lyvnaea auricular!* Ephenera danlca

Lynnaea paluatrla
Lynn*aa peregra

Ephenera vulgnta

Lyanaea itagnalla

10
10
10



EPHEHERELLIDAE . 10
Ephemerella tgnlta

HEPTACENIIDAE 10
Ecdyonurus «p
Heptagenla ap

LEPTOPHLEBI[DAE 10
Habrophlebla fusca
ParalepCophlebl* subnargtnaca

SIPHLONURIOAE Jo
RHYACOPHILIDAE 7

Agapctus fusclpci
Rhyacophila ap

HYDROPSYCHIDAE 5
POLYCENTROPIDAE 7
PSYCHOHY IIDAE 8
FHRYCANE{DAE 10
SERICOSTOKATIDAE 10
COER1QAE 10
HOLANNIDAE 10
LEPTOCERIDAE 10
HYDROPTILIDAE 6
LLHNEPHIIIDAE 7
SIALIDAE K
CHIRONOMIDAE v
SIMULI0AE 5
T1PULDAE 5
HOTOKECTIDAE 5
PIE IDAE 3
APHELOCHE IRIDAE 10
MEPIDAE 5
UYDROKETROAE 5
CORIXIDAE J

OYTISCIOAE J

HYCROBIIDAE

ELMINTHIOAE

KALIPLIDAE

HELODtDAE

CYRIKIDAE

AESHNIDAE

LESTIOA&

COHPHIDAE

CORDULECASTERIOAE

CORDULIIDAE

IIBEIIULIOAE

COENACRIIDAE

HYDRACHNELLAE

CERATOPOGONIDAE

CLADOCERA

OSTRACODA

COPEPODA
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dendrocoelioae
Dendrocoelua lactein
Bdellocephala

PLAHART IDAE
Polycelis sp
Plarurla torva
Dugesia lugubrls
Dugesls polychroa
Dugesia tigrina

OLIGOCHAETA
Lunbricldse
Luobrlcultdae
Hatdldae
Tubificidae

PISCIOLIDAE
Piscicola geooetra

ES?0BDELLIDAE

CLOSSIPHONI I10AE
Glossiphonia ap
Helobdella stsgnslls
Theroayron.tessulatu»

NERIQ{BEQ (Xﬂ;fti}bi)fk S

Theodoxus fluvXstills

VIVIPARIDAE
Viviparus fasclstus
Vivlparua viviparus

VALVATIDAE
ValvaCa crlatata
Valvata aacrostons
Valvata plsclnalls

HYDROBI IDAE
Asstalnea grayana
Bithynia leachi
Bithynia tentaculata
Hydrobia ulvae
Potamopyrgus Jenkinsi

ANCYLIDAE
Acroioxus lacustris
Ancylus fluvlatllla

PUTSIDAE
Pltysa fontlnalls

LWHAEIDAE
Lymnaea aurtcularla
Lynnaea paluatrla
Lynnaea peregra
Lynnaea stagnalis

PLANOR8IDAE
Planorbis albu
Planorbis carlnatus
Planorbis contortus
Planorbla crista
Planorbis laevls
Planorbis leucostona
Planorbis planorbis
Planorbis vortex
Segnetlna coaplansta
Segnentlna vt Idae

UNIONI DAE
Anodonta anatlna
Anodonta cygnea
Unto plctorur*

SPHAERIIDAE
Plildlua sp
Sphaerlua corneua

ASELLIDAE
Asellus aqustlcua
Asellus nerldlanus

CAHHAALDAE

Crangonyx pseudogracilis

Caanarus duebenl
Gannarus pulex
Caaaarui zaddachi
COROPHIIDAE
ASTACIDAE
NEMOURIDAE
CAPKI1DAE
CHLOROPERLIDAE
LEUCTRIDAE
BAETIDAE

Baetis sp
Centropbllua luteolun”

Centroptllun pvnnulatin

Cloeon dipterum

Procloeon paeudorufulua

CAENIDAE
Caenis sp

EPHEHERtDAE
Ephemera danlci
Ephenera vulgata

10

10



Ei»HI»ERELL IDAE 10 HYCKOB I I1DAE
Lohereerella Ignlla

ELMINTHIDAE X

HEPTAC.INttDAE 10
Ecdyonurus tp HALIPLIDAE
ilepcagenl* ip
HKLODtDAE
LEPTOPHLEUIDAE 10
I1sbrophlebla fusca CYRINIDAE
Paraleptoplilebla iubmargtnol a
AESHHIDAE
S IPHLONITR 10AE A%)
LESTI0AE
RIFYACOPH IL1DAE 7
Aga;>ecua futclpe* COHPHIDAE
RhyicophlLa ap
CORDULECASTER1DAE
HYDROPSYCHIUAE
COADULI'10AE

POLYCENTROPIDAE
LIBELLULtDAE

PSYCHOHYIIDAE a

CQENACRXIOAE
PKRYCAKEIDAE 10

HYDRAC I INELLIDAE
SHRICOSTOHAT I DAE 10

CERATOPOGONIDAE
COERIDAE 10

CLADOCERA
HOLAHNI1DAE 10

0STRACODA
LEPTOCERIDAE 0 *

COPEPODA
HYDROPT IL1DAE 6
LLHNEPHIL1DAE 7
S LALIHAE i
CHIRONOMIDAE i0"
SIMULIDaE 5
TIPULDAE

NOTONECTIDAE

PLEIDAE
APHELOCHE IRIDAE 10
NEPIDAE 5
HYDRCMETRtDAE 5
CDHIXUAE 5

DYTISCIDAE
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EasyMap Database Search Summary **

nted on 01-03-94 at 12:53:05.
I yMap Version : 1.6wr Feb.1994.

tearch details : from TM1248446729 to TM3408568233 (21.6 km x 21.5 km)
mNo polygons were active - the entire search area was scanned.

Number of sites found =22; searching for LIVE sites only,
flhe search was halted by the user.)

The list below is in Easting order, starting at the west of the map.

NO. CODE SITE NAME

4-RO4LBGIP14515-CROWFIELD ROSE PH-STW-
2 SO6PETTAUGDP1 PETTAUGH STW FINAL EFFLUENT
no 3 ROALFDEBOO3  ASPALL CYDER NR.DEBENHAM
m4 RO4LBDEB02315 HELMINGHAM CH STW -
"»"SO6DEBENHADP1 DEBENHAM FINAL SED.TANK EFFLUENT
-"g)®RO4LBENF8157 HELMINGHAM HALL STW DISCH.
<m~7 SO6HELHINGEAO HELMINGHAM STW FE
F1s SO6KENTONXDPI KENTON STW FINAL EFFLUENT
9 RO4LBANF865 FRAMSDEN PAYNESFIELD STW 7
4-10 SO6MONKSSODVI MONK SOHAM STW FINAL EFFLUENT
1 RO4LBENF2263A MONK SOHAM HALL STW F/E
:"2 SQ6EARLSOHEBO EARL SOHAM TERTIARY TREATMENT EFFLUENT
5 13 RO4LBDEBO32BRANDESTON HALL SCHOOL STW
" N4 SO06CHARSFIDP1 CHARSFIELD FINAL SED.TANK EFFLUENT
tJ.5 RO4LB4ANF134X SUFFOLK HERITAGE 16 HOUSES DALLINGHOO
"i 16 RO4LB4ANF916X POUND CORNER HOUSE STW DALLINGHOO
ni.17 SO6EASTQNXEB1 EASTON TERTIARY TREATMENT EFFLUENT

50TL9 SO6WICKMKTDPO WICKHAM MARKET FINAL SED.TANK EFFLUENT
~$20 RO4JCENF12027 PETTISTREE WTW FILTER BACKWASH DISCH
711 RO4LBDEBO8010 RAF BENTWATERS STW

Q6ALDERTODP1 ALDERTON—F-INAL-SED-.-TANI""SPFLUEN-T-

NAT GRID REF CATCH A D LIVE? SOUR

-TM160Q0585G0-
TM1663059800
TM1722065510
TM1760056400
TM1800062700
TM1885057590
TM1890058500
TM1920066500
TM1950059530
TM2060066490
T™2141065130
TM2330062800
TM2450060200
TM2660056000
TM2680054800
TM2690054300
TM2840058400

TM3080055900
TM3129054750
TM3230053600

L42.Q41200-85/05-E—-1-

rI?IAnglian Region - Water Quality Planning. PLB/PSS. 4-91, 7-93, 11-93
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35706
35706
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NONA
NONA
AWS
NONA
AWS
AWS
NONA
AWS
NONA
AWS
NONA
AWS
NONA
NONA
AWS
AWb
AWS
NONA
NONA
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EasyMap
NRA ringlian

mMiM menu

OUTPUT OPTIONS

Sample Point Kef
Yreshwater

Saline Water
Sediment
Grounduater
Biology

FIUS

Mon-FIUS

ho. of Sites=22
Search Has Halted

Easyllap Uersion

1.6w, Feb.1994
Press Any Key

4.3 km
TM1£4 4 NGR=Tn3B902 S8761



DEBEN CATCHMENT : BIOLOGICAL DATA

SITE DATE  BMWP ASPT  LQI COMPLIANCE
RIVER DEBEN
DEBENHAM BR 18/04/90 12 2.4 2 PASS
BFDEBO10 25/07/90 30 33 3 PASS
25/10/90 26 33 3 PASS
08/05/91 16 3.2 2.5 PASS
25/07/91 14 2.8 2 PASS
14/11/91 33 37 35 PASS
14/05/92 25 31 3 PASS
13/08/92 0 0 0 FAIL - DRY
19/07/93 37 3.7 35 PASS
22/09/93, 64 43 4.5 PASS
A1120 ROAD BR 18/04/90 36 33 3 FAIL
GREAT ASHFIELD 25/07/90 67 39 4 PASS
BFDEB020 25/10/90 68 43 4.5 PASS
08/05/91 61 41 4 PASS
25/07/91 57 3.8 4 PASS
31/10/91 80 42 4.5 PASS
14/05/92 52 3.7 4 PASS
13/08/92 60 38h 4 PASS
19/07/93 82 41h 5 PASS
22/09/93 104 42 5.5 PASS
GLEVERING BR 18/04/90 83 4.2 5 PASS
BFDEBO050 21/08/90 79 4 4 PASS
25/10/90 76 3.8 4 PASS
08/05/91 78 43 4.5 PASS
19/08/91 93 4.4 5 PASS
29/10/91 101 4.2 5.5 PASS
13/05/92 90 45 5.5 PASS
29/07/92 105 4.4 5.5 PASS
14/07/93 76 3.8 4 PASS
22/09/93 99 43 5 PASS
EYKE FORD 15/05/90 108 45 4 PASS
BFDEB087 21/08/90 121 45 4.5 PASS
25/10/90 82 41 3.5 PASS
08/05/91 108 4.7 4.5 PASS
19/08/91 94 43 4 PASS
29/10/91 112 45 4 PASS
13/05/92 117 51 4.5 PASS
29/07/92 107 47 4.5 PASS
19/07/93 140 48 5 PASS
22/09/93 132 46 5 PASS

Page 1



SITE

EARL SOHAM W/C
KENTISH TOWN BR
BFDEBO026

SHOTT1SHAM MILL RIVER
SHOTTISHAM MILL
BFDEB133

RIVER FYNN
LITTLE BEALINGS BR
BFFYNO40

MARTLESHAM BR
BFFYNO70

DATE

18/04/90
25/07/90
25/10/90
08/05/91
25/07/91
31/10/91
14/05/92
13/08/92
14/07/93
22/09/93

19/04/90
10/08/90
03/10/90
27/03/91
16/07/91
24/10/91
05/05/92
29/07/92
12/07/93
20/09/93

24/05/90
21/08/90
24/10/90
10/05/91
08/08/91
24/10/91
13/05/92
10/08/92
24/06/93
13/09/93

24/05/90
10/08/90
24/10/90
10/05/91
16/08/91
30/11/91
13/05/92
10/08/92
24/06/93
13/09/93

BMWP

39
40
58
51
67
64
81
60
40
80

74
86
102
84
88
85
58
44
58
67

64
76
94
81
89
106
88
66
115
121

74
63
71
81
65
55
111
67
60
80

Page 2

ASPT

3.6
3.6
4.1
3.9
3.9

4.3
4.3
3.6
4.4

4.6
4.8
4.9
4.7
4.4
4.7
4.8
4.4
4.5
4.5

4.3
3.8
4.3
4.5
4.2
4.4
4.2
3.9

4.8

4.6
4.5
4.4
4.8
4.3
4.6
4.8
4.5

LQI

COMPLIANCE

3 PASS
3.5 PASS
45 PASS

4 PASS

4 PASS

4 PASS

5 PASS
45 PASS
3.5 PASS
4.5 PASS

5 PASS
55 PASS
6 PASS
55 PASS
5 PASS
55 PASS
5 PASS
4 PASS
5 PASS
5 PASS

4.5 PASS
4 FAIL
5 PASS

55 PASS
5 PASS

5.5 PASS
5 PASS
4 FAIL

6.5 PASS

6.5 PASS

5 PASS
5 PASS
4.5 PASS
5.5 PASS
4.5 PASS
5 PASS
6 PASS
45 PASS
5.5 PASS
5.5 PASS



SITE

RIVER LARK

GREAT BEALINGS BR
BFFYNO50

BUCKLESHAM MILL RIVER
BRIGHTWELL BR
BFMILO20

IPSWICH INTAKE
BFMILO30

NEWBOURNE STREAM
WATER INTAKE
BFMILO38

DATE BMWP

24/05/90
21/08/90
24/10/90
10/05/91
08/08/91
24/10/91
13/05/92
10/08/92
24/06/93
13/09/93

28/07/86
09/07/87
21/07/88
19/04/90
03/08/90
24/10/90
10/05/91
24/07/91
03/10/91
03/04/92
10/08/921
24/06/93
13/09/93

19/04/90
30/08/90
24/10/90
10/05/91
24/07/91
03/10/91
05/05/92
13/08/92
24/06/93
13/09/93

19/04/90
23/08/90
24/10/90
10/05/91
24/07/91
03/10/91
03/04/92
10/08/92
24/06/93
13/09/93

80
75
92
81
85
83
63
74
91
102

122
110
88
104
122
104
99
105
93
96
55
105
100

84
113
114
111

99

86

87
112
120
106

71
55
60
63
71
59
78
32
64
74

ASPT

LQI
4.7

4.4
4.3
4.3
4.2
4.2
4.6
4.6
4.4

6.4
52
5.1

4.9
47
4.7
5r
4.4
4.6
3.7

4.8

4.4
4.7
4.4
4.6
4.5
43
41
49
4.8
48

51
4.6
4.6
45
4.7
54
49

4.3
53

COMPLIANCE

5 PASS
4 PASS
5 PASS
5 PASS
5 PASS
5 PASS
4.5 PASS
5 PASS
5.5 PASS
5.5 PASS

6.5 PASS
5 PASS
4.5 PASS
4.5 PASS
5 PASS
4.5 PASS
4.5 PASS
4.5 PASS
4 FAIL
4 FAIL
3 FAIL
4.5 PASS
4.5 PASS

5 PASS
45 PASS
5.5 PASS
4.5 PASS

4 FAIL

5 PASS
3.5 FAIL
45 PASS
4.5 PASS
4.5 PASS

55 PASS
5 PASS
5 PASS
5 PASS
5 PASS

55 PASS
5 PASS

35 PASS

45 PASS

55 PASS
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Our ref: PS/656/3/6; 859/83/00
Your ref: y "u~123b

NRA

Date: 4 March 1994

Dr Nathan Richardson
Southern Science
Premium House
Brighton Road
Worthing

West Sussex

BN 11 2EN

Dear Nathan

RIVER DEBEN ALLEVIATION OF LOW FLOWS ENVIRONMENTAL APPRAISAL
It was most helpful to meet you on Wednesday and discuss progress on the Deben project.
I enclose further data as promised at the meeting:

Spray Irrigation abstraction data

Daily Flow data for Ashfield Crossroads & Earl Soham Watercourse
STW Dry Weather Flow Consents

Outline Options list

SWKP scoring for Deben

An explanatory note is also enclosed, but if you have any queries about the data or file
formats please give me a call.

The data are for use only in connection with the above study, and should be returned on
completion of the study.



DEBEN: ENVIRONMENTAL APPRAISAL

NOTES ON DATA PROVIDED BY P. SMITH 4.3.94

Disc contains files for:
Spray Irrigation (subdir Sl) - various formats, CSV, Lotus 1-2-3 etc

Flow (Subdir FLOW) - at Earl Soham watercourse (035318)
at Ashfield Xroads (035319)
File formats are: .ADF NRA flow processing format, monthly blocked
(998 = missing/no data)
= Hydata format, one mean daily flow per line
(m = missing data)

.HYD

Flow & S| Data are to 1991; more up to date information from Ipswich Office

DWF consents - WordPerfect and DOS (ASCII) formats

Also attached are:

1 Printouts of Sl data

2 Printout DWF data

3 List of Options so far identified

4 Scoring forms for SWKP ALF assessment as applied to Deben

Notes on SWKP Scoring

Please note that the methodology is being re-considered by an NRA working group. There
are some reservations about the method and its application and changes may be made

following the working group’s recommendations (due this summer).

In respect of the Deben, an assumption was made to include both surface and groundwater
hydrological indicator scores (HI and H2). It could be argued that the Deben should be
scored using the surface water score only, as it is not a very strongly baseflow fed river.

This would result in an overall Severity Index of 0.6 instead of 0.4.

Pauline Smith 4 March 1994



NRA R&D Project 237 : Low Flow Conditions

CALCULATION OF OVERALL INDICATORS page lof 1
NRA REGION: /?AJ&U/NAJ. NAME OF STREAM: /?. OSSCh) DATEJI\ OCT z.

(see Note Chapters 6.1to 6.6 for full explanation of methodology)
OVERALL SEVERITY INDEX (SI)

Sl type S Weight Weighted SI” ( cll £
Hydrological Sl d-5 t.d 40.0% 0'Z /e
Ecological St _D*33 30.0% 0°‘0
Landscape and Amenity Si n-zs 20.0% 0-0i Al
Public Perception Sl o'W 10.0% 005

Total SI (Sli) - ssG;itfSi« *t

[OVERALL REUABILTTY INDEX (RI)

RL type ft! (orig.) Weight Weighted RI

Hydrological RI 5T 40.0% * *9

Ecological RI 35.0% - Jb?5

Landscape and Amenity RI 03 25.0% * o] QSI
Total RI -

* Use only aproportion of indicator weight i f Judgemental scoring' has been carried out (see
Note Chapter 6.2)

POSSIBLE ACTION

si RJ Action
High High Put in Capital Programme for Alleviation
High Low Further studies required
Low High No action unless strong public pressure, in which

case mount public relations campaign

Low Low No action unless strong public pressure, in which case initiate
minimum cost further studies and mount public relations campaign

;JADJUSTMENT
Length of watercourse affected (L) = km
Catchment area to mid-point of length affected (CA) km2

Adjusted Severity Index (Sla)» Sfi x L~x CAP =

)ST ADJUSTMENT
Benefit:
Increase in low flow resulting from alleviation scheme * Ml/day
Benefit (or Value) = (approx.) million
Cost:
Net Present Value of costs of alleviation scheme = million

(discount rate « 6% over 100years, or as recommended by the DoE)
Benefit/Cost ratio *

Adjusted Severity Index (Sta)«

I Total Severity Index (TSI), taking account of Benefit/Cost ratio =



NRA R&D Project 237 : Low Flow Conditions til H( cwd HZ

HYDROLOGICAL INDICATOR page 10f2
NRA REGION: Artfllt'cu’i NAME OF STREAM: fom s b&b&vi DATE: /fuf ~ Z

(see Note Chapters 2.1 to 2.8 tor full explanation of the methodology)

H1 GROUNDWATER BALANCE PARAMETER - ANNUAL LICENSED ABSTRACTION
ANNUAL RECHARGE

Total Groundwater ALA - 332710 m3a (GWALA)
Calculated AR (1 In 10 yr drought) - 6307 an m3/a (AR)
Total Annual 'Licence-exempt’ Abst. - m3/a  (X) - ONLY enter Ifsignificant
Total Surface Water ALA - m3/a  (SWALA) } ONLY enterIfH 2 not ussc”gng
Licensed Effluent Returns (annual) - nod/a (ER) } ALA is supported by spring
ALA/AR - (GWALA+X+SWALA-ER)/AR 0-0SH
ALA/AR Score
>1.0 4
0.7-1.0 3
0.4-0.7 2
0.2-04 1 Assignscore:H1 -« Q PRIMARY
<0.2 0

H2 RIVERFLOW BALANCE PARAMETER - DAILY MAXIMUM LICENSED ABSTRACTION  Of 095 *NATURAL*

095 'NATURAL' RES.COMP.FLOW
Total Surface Water DMLA - m3/d (SWDMLA) —ONLY enter for non-res. catchments
Reservoir Compensation Row (mean daily) - m3/d  (COMP) —ONLY enter for reservoired catchments
Total downstream channel abstraction (daily) - m3/d (DMLCA) - ONLY enter for reservoired catchments
Total 'Licence-exempt' abstraction (daily) - ma3/d (X2) —ONLY enter if significant
Q95<7)- 7776 m3d (QNF)
Total Groundwater DMLA (with direct impact) - m3/d (GWDMLA)
Licensed Effluent Returns (daily) « m3/d (ERTWO) } ONLY enter if Hi not used

Non-reservoired catchments: Total DMLA/095 - (SWDMLA+X2+GWDMLA-ERTWO)/QNF -  /hS
Reservoired catchments: Q95/COMP - QNF/(COMP-DMLCA-X2-GWDMLA+ERTWO) -

DMLA/Q95 Score
or 095/COMP

>1.0
0.7-1.0
0.4-0.7
0.2-0.4
<0.2

O L N WD

Assign score: H2 PRIMARY

H3 GROUNDWATER LEVEL PARAMETER

Mean Annual Decline in minimum groundwater levels m (MAD)
Mean Seasonal Range - m (MSR)

MAD/MSR

MAD/MSR Score

* If MAD/MSR > 0.5, see Note Chapter 2.3 to assign score
>0.5

0.3-0.5
0.1-0.3
<0.1

O R, NWH

(Assign score: H3 SECONDARY
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NRA R&D Project 237 : Low Flow Conditions

HYDROLOGICAL INDICATOR

page 2 of2
,ON: NAME OF STREAM: DATE:
(see Note Chapters 2.1 to Z 8 for full explanation of the methodology)
J tieam MORPHOLOGY PARAMETER
Cross Current XSA Normal XSA Current
lection of flow (m2) of flow (m2) Normal
Mean *
Current/Normal Score
<0.1 4
0.1-0.3 3
3-0.5 2
#5-0.7 1
>p.7 0 jAssign score: H4 SECONDARY
I FLOW AND ECOLOGY RELATIONSHIP PARAMETER - RESIDUAL FLOW
MINIMUM ECOLOGICALLY ACCEPTABLE FLOW
95(7)- m3/d  (QNF) } ONLY enter for non-res: catchments
a.g DMLA (see H2) - m3/d (DMLA) }
eservoir Compensation Row (mean daily) - m3/d (ComP) 1}
Total downstream channel abstraction (daily) m3/d (DMLCA) }
otal 'Licence-exempt' abstraction (daily) - m3/d  (X2) } ONLY enter for reservo/red catchments
censed Effluent Returns (daily) - m3/d (ERTWO)}
Tributary Inflows (sum of Q95s) - m3/d (TRIB) }
MEAF (critical month)» m3/d  (MEAF) (Note: MEAF is under development as part
of NRA R&D Project 82.1 and is as yet
(Q95-DMLA)/MEAF  Score undefined)
or COMP/MEAF
<0.6 4 Non-res. catchments: (Q95-DMLAVMEAF -
0.6-0.8 3 Res. catchments: (COMP-DMLCA-X2+ERTWO+TRIB)/MEAF
0.8-1.0 2
1.0-1.2 1
>1.2 0 Assign score: ;;HS PRIMARY
H6 MOVBZ~ENT OF SPRINGHEAD PARAMETER
Total length of reaches changed from perennial to Intermittent - km
Total length of reaches changed from intermittent to ephemeral - km
Sum« km
Sum of reaches (km) Score
>8 4
4-8 3
2-4 2
0-2 1
0 0 Assign score: H6 SECONDARY
CALCULATION OF HYDROLOGICAL INDICATOR
Parameter Param. weight Weight of params. used Score Weight x Score
H1 0.5 ) IfH1 & H2 are BOTH used. 0*x 7 0 0
H2 0.5 } setboth weightsto 0.4 mH
H3 0.1
H4 0.1
H5 0.9
H6 0.1
SUM1- .04 - (max.l) ~ SUM2-

Hydrology Severity Index = SUM2/(SUM1x4) a mF
T Reliability Index = SUM1 = 8



NRA R&D Project 237 : Low Flow Conditions

ECOLOGICAL INDICATOR page 1of2
NRA REGION: NAME OF STREAM: DATE:
(see Note Chapters 3.1 to 3.9 for full explanation of methodology)
El INVERTEBRATE COMMUNITY PARAMETER

Generate potential ASPT:

Select multipliers:

SOURCE - SOURCE Upland » 1; Lowland - 0.8

REACH- REACH: Headstream m 1; Mid «* 0.95; Lower m 0.9

CHAN.MODS. - CHANNEL MODIFICATIONS.: Limited - 1; Moderate - 0.95; Extensive - 0.9
EFF.COMP. - EFFLUENT COMPONENT: Low (NWC class 1) - 1; Moderate (NWC class 2) - 0.95;

High (NWC class 3)- 0.9
Potential ASPT -

Measured ASPT - rw i
Score Potential ASPT
<4.5 45-5.0 5.1-5.5 5.6--6.0 6.1-6.5 >6.5
<4.5 0 0 2 3 4 4
4.5-5.0 \Y 1 2 3 4
Measured 5.1-5.5 0 1 2 3
ASPT 5.6-6.0 0 1 2
6.1-6.5 0 1
>6.5 0
E2 RSHERY PARAMETER
Non-Tidal Fisheries:
Score Fish community under Decline due to low flows
'normal’ flow conditions
b) ¢ d) e) 0 S) 0
Game Headstream
a) Trout, salmon 2 3 4 - - - - .
b) Small trout only (+ loss of older - 2 3 - - - - -
year classes)
¢) Minor species only (loss of - - 2 - - - - -
spawning habitat)
d) Complete loss - - - - - - - -
Lower reaches
e) Trout 2 3 4 - 1 2 3 4
Coarse 0 Barbel, chub, dace, perch, pike - 3 4 - . 1 2 3
g) Small populations of species 0 - 2 3 - - - 1 2
(+ loss of older year classes)
h) Bream, perch, roach, tench - 3 4 : - - : 1
i) Small populations of species h) - 2 3 - - - - -

(+ loss of older year classes)

Tidal Fisheries: OR- Access to migratory Fish:
Decline due to low flows Description Score
a) b) C)
a) No reduction in Game or Coarse - 2 4 60% reduction in access 4
b) Seasonal decline to euryhaline spp 2 45% reduction in access 3
¢) Permanent decline to euryhaline sp - - 30% reduction in access 2
15% reduction in access 1
No evidence of reduction in access 0
OR: Short-term impact parameter Score
No fishing was possible during a season due to low flows 4

or any assessed score in-between |

No evidence of short-term impact of low flows on angling 0 {Assign score: E2 -

R&D Note 45



NRA R&D Project 237 : Low Flow Conditions

ECOLOGICAL INDICATOR page 2 of.

NRA REGION: NAME OF STREAM: DATE:
(see Note Chapters 3.1 to 3.9 (or full explanation of methodology)

E3 FISH STOCKS PARAMETER

Generate potential fish stock: Past fish stock (N)
Select multipliers: CHAN.MODS.- CHANNEL MODIFICATIONS: Low - 1, Moderate - 0.9; High - 0.8
EFF.COMP. - EFFLUENT COMPONENT: Decrease - 1; No Change - 1; Increase - (
Potential fisk stock (NP) » N x multipliers Measured present fish stock (NM) - r—
Present/Potential Fish Stock =
Present/Potential Decline related to low flows Score
<0.4 Serious decline 4
0.4-0.59 Large decline 3
0.6-0.79 Moderate decline JL
0.8-0.99 Slight decline
>1.0 None (T |Assign score: E3
E4 PLANT PARAMETER
Description of changes Score
Bankside flora has changed or is changing due to a lower water table 4

Abnormal invasion of the river channel in summer by marginal terrestrial plants
No change, other than normal seasonal variation in channel or bankside flora Assign score: E4» Z

ES CONSERVATION PARAMETER

Only use this parameter if there is direct evidence that iow flows are a problem (i.e. from 2 ofparameters H1,H2,H5,E1.E2.E3)
Formally designated sites:
Channel, riparian or other habitats depending on surface or groundwater for their character

RAMSAR Sites, National Nature Reserves (NNRs), Marine Nature Reserves (MNfls), Special Protection Areas
(SPAs), Sites of Special Scientific Interest (SSSIs), Habitat of species protected by EC Directive or Wildlife and
Countryside Act

Conservation sites of regional or county importance (eg Naturalist Trust Reserve, RSPB Reserve) 4

Local nature reserve (including Heritage sites, C-sites, and Sites of historic interest)
No formal designation

Sites within the river system:

Instream and riparian habitat Score

High conservation value, eg a diverse, natural and typical habitat of a viable size and
containing species sensitive to disturbance. NWC class 1 stretch

Moderate conservation value, eg a smaller or less diverse site; or a site with natural or
typical habitat but no particularly threatened species. NWC class 2 stretch

Site of minor conservation value. NWC class 3 stretch
Site of no conservation value. NWC class 4 stretch
Add scores from both tables and divide by 2 to give final E5 score. Assign score: E5- 2'S
CALCULATION OF ECOLOGICAL INDICATOR
Parameter Param. weight Weight of params. used Score Weight x Score
El 04 0-~ | 0*A
E2 0.2 0-2. 1 o-M"
E3 0.3 0-.3 / 0-3
E4 01 CM 2 0-2.
E5 0.3 -V
SUML = 1*0 (max.1) SUM2- 1*3
Ecology Severity Index = SUM2/(SUM1x4) atp
Ecology Reliability Index = SUM1 =



NRA R&D Project 237 : Low Flow Conditions

LANDSCAPE AND AMENITY INDICATOR page 1of2

[nra REGION: NAME OF STREAM: DATE:
(see Note Chapters 4.1 to 4,6 for full explanation of methodology)

2te: Do not use Li,L2,L4 or L5 unless there is other firm evidence oflow flows from at least 2 ofparameters H ItH2,H5,E1,E2,E3
IL1 LANDSCAPE DESIGNATION AND RARITY PARAMETER
or Landscape Designation:
Description Score
Important in a national context, ie National Parks and Areas of Outstanding Natural Beauty

Important in a local context, ie Areas defined as Country Parks/Special Value etc. within local or structure plan
context

Landscape has no official designation

An additional score may be awarded as follows:

Areas which are undergoing environmental improvements (either national or local) and where *l
finance exists to suport such improvements, ie landscapes within Development Corporation Areas, Local

Initiative Areas
Landscape Rarity:
Description

Where river/river corridor landscape is "the only' or 'one of the best examples of...'
in the national context

Where river/river corridor landscape is 'the only* or "one of the best examples of..."

in the local context

The river has no rarity value
Add scores to a maximum of 4. Assign score: Li -
12 IMPORTANCE OF THE RIVER AS A LANDSCAPE FEATURE AND ITS IMPACT ON ADJACENT LAND PARAMETER
For Importance:

Description

High Importance - dominant landscape feature, due to associated artifacts such as weirs,
bridges etc.

Medium importance - only stretches of the river are visible, or the course is only noticeable
because of bankside vegetation being visible

Low importance - the river is barely noticeable

ffor Impact:
Description

Where an attractive adjacent land use (within 500m) is primarily as a result of man’s
impact on, or management of, the river

Where a degraded or unsightly adjacent land use is primarily as a result of man's impact ¢l
on, or management of, the river, which could be remedied if remedial action were taken

to the river
Add scores to a range of 0-4 Assign score: L2 -
L3 RECREATION PARAMETER

Description (do not include fishing/angling)

When 3 or more water-contact recreational activities were unable to take place sometime in each year
during a5 year period

3 or more water-contact recreational activities were unable to take place at any time in any
one 12 month period

1 or 2 water-contact recreational activities were unable to take place at any time in any
12 month period

Any water-contact recreational activity was affected by low flows within the last 5 years. O
This also includes a reduction in enjoyment of a sport, resulting from low river flows

No change has been noted

/I historical evidence exists, an additional score may be awarded where:
The river was able to support a water-contact recreational activity within the past 25 years,
but this activity is no longer possible due to lower river flows

Add scores to a maximum of 4. Assign score: L3- ZL



NRA R&D Project 237 : Low Flow Conditions

LANDSCAPE AND AMENITY INDICATOR page 2 of 2

NRA REGION: NAME OF STREAM: DATE:

(see Note Chapters 4.1 to 4.6 (or full explanation of methodology)

Note: Do not use L1.L2.L4 or L5 unless there is other firm evidence of low flows from at least 2 of parameters H1.H2.H5.E1.E2.E3

L4 AMENITY PARAMETER

For Odour:
Description "Soore™
Strong odour at channel edge, eg sludge, sewage,chemical or farmyard wastes and noticeable at 2

a distance of > 10m from the channel

Noticeable odour at the channel edge

No noticeable odour

For Visual Impairment at the. river channel:

(Elements include unnatural water colour, farm wastes, foam, sewage, fungus, crude sewage, visible solids, rotting vegetation,
and also where refuse and Utter are exposed or if no water is present)

Description Score

3 or more of the above elements which persist over a period of several months, as result of 3
low flows, or 3 or more of the above elements which occur intermittently

1 to 3 of the above elements which persist over a period of several months, as result of low flows

2 of the elements which occur intermittently, as a result of low flows

No visual problem

For Visual Impairment on the river bank and adjacent land:

Description Score

Where planning designation encourages public use

Add scores to a maximum of 4. Assign score: L4 - Vv

L5

HISTORICAL AND CULTURAL ASSOCIATIONS PARAMETER

Description Score
Sites of national historical/archaeological interest, ie National Monuments, National Trust sites 4
Sites of regional historical/archaeological interest, generally within 500m 3
Sites which have national cultural associations such as paintings and literature 2
Sites of local historical/archaeological, cultural or literary interest, such as place names ( :D

No historical or cultural associations

CALCULATION OF LANDSCAPE AND AMENITY INDICATOR

Parameter Param.weight Weight of params.used Score Weight x Score
L1 0.2 Jx
L2 0.3 X
L3 0.3 03 > 0-3
L4 0.1
LS 0.1 *
SUM1 0*3 SUM2- 0<3

Landscape and Amenity Severity Index = SUM2/(SUM1x4) =
Landscape and Amenity Reliability Index = SUM1 = mm

R&D Note 45



inka k &jli project ZJ/ 1 ow mow Conditions

PUBLIC PERCEPTION INDICATOR page 1of 1

IEGION: NAME OF STREAM: DATE:
(see Note Chapters 5. i to 5.3 for M | explanation of methodology)

?1_ PROXIMITY OF RIVER TO CENTRES OF POPULATION PARAMETER

Description SCOEQ—
River flows through a large centre of population, ie a town
River flows through a small centre of population, ie a village 3
River flows within 1km of a town 2
I River flows within 1km of a village 1
Of unsure of townArillaga distinction, use: Town - > 10,000 pop.) (Assign score: Pi - » M7

COMPLAINTS RECEIVED FROM THE PUBLIC PARAMETER

description Score

I Written complaints received from national organisations (e.g. English Nature, CLA, CPRE, Salmon & Trout Assoc, 4
etc.) in support of local pressure groups formed specifically to deal with problems affecting the river and it's
environment

Press coverage or written complaints received from national organisations or local clubs or pressure groups 3

A moderate number (> 5/annum on average) of written complaints received from individuals about 2
problems related to low river flows over a period of years

Up to 5/annum on average written complaints received from individuals about problems related to ( :D
low river flows over a period of years

No complaints received about problems related to low river flows

Assign score: P2

CALCULATION OF PUBLIC PERCEPTION INDICATOR

arameter Param.weight Weight of params.used Score Weight x Score

P1 0.3 h i

P2 0.7 .QsJ- i 0-7
SuM1 Sum2 -[F T ]

Public Perception Severity Index = SUM2/(SUM1x4) =
Public Perception Reliability Index = SUM1 =



RIVER DEBEN SI LICENCES
ACTUAL ABSTRACTIONS

1991

LIC NO APR

60
61
62
66

[eNeNe N

TOTAL

o

TCM
TCMD AVE
(MAY-SEP)

oo

MAX DAILY RATE
ft 1991

LIC NO APR
60
61
62
A 66
TOTAL

TCMD MAX
DAILY RATE

REMAINDER .OF LICENCES NO ABSTRACTION

MAY

9084
4271
15797
6703

CUBIC METRES

JUN

4542
5258
6622
3217

JUL

16397
4198
7399
7580

AUG

18168
2250
8580
6641

SEP

13626
0
7154
5564

TOTAL

61817
15977
45552
29705

8‘1—3518%?.) ('1(833_3'?7 (35574) éﬁ638) 4%3%) 153051

36
1.2

MAY
500
450
908
500
2358

2.4

20
7

CUBIC METRES

JUN

500
450
908
500

2358

07s~0.

2.4

FILE: (PS) K:\DEBENSI.CAL

DATE: 20.7.92

36 36
1.1 1.1
JUL AUG
900 500
450 450
908 454
500 500

1Zi§§?> Cig?é}
2.8 1.9
IN 1991

26
9

SEP
500
450
454
500
1904

1.9

153
1.0

TCM

62
16
46
30

153

ESTIMATE
ACTUAL
ACTUAL
ESTIMATE



VER DEBEN DATA FOR RESIDUAL FLOW DIAGRAM
OW FLOW CONDITIONS APPROX 95 %ILE AT NAUNTON HALL)

JUNE 92 FLOWS, EFFLUENT DWF & LICENSED DAILY ABSTRACTION

I LOCATION DISTANCE FLOW L/S EFFLUENT EFFLUENT MAX DAY MAX ABS LIC NO BALANCE
KM 23.6.92 DWFCUMULATIVE RATE ABSCUMULATIVE(7/35/6/ )

DEBENHAM SURVEY L/S L/S LIC L/S L/S L/SEC

I)EBENHAM .0 .0 . .0 .0 0

DEBENHAM STW 1o 0 3.9 3.9 .0 0

ISHFIELD X ROAD 4.0 7.4 3.9 .0 7.4

>/S ASHFIELD 5.0 11.8 3.9 .0 11.8

CRETINGHAM 8.0 23.30 3.9 -4.7 -4.7 65 18.6

Azarl soham stw 8.0 23.3 -9 4.8 -4.7 18.6

R randeston HALL u .0 34.8 4.8 -4.7 30. 1

N(ETTLEBURGH BR 13 .5 38.8 4.8 -4.7 34 .1

14 .0 41.6 4.8 -1.4 -6.2 67 35.4

15 .0 44 .3 4.8 -1. 6 -7.8 95 36.5

1SASTON 16 .0 49.8 4.8 -7.9 -15.6 64 34.2

CHARSFIELD W/C 20 .0 71.8 .6 5.4 -15.6 56.2

HJ?LEVERING 20 .0 71.8 5.4 -1.1 -16,7 63 55 .1

m 21 .0 77.3 5.4 -11. 6 -28.3 60 49. 0

HAM MKT 22 .5 85.4 5.4 -28.3 57. 1

22 .5 85.4 5.4 **10. 5 -38.8 62 46.6

TW 23 .5 88. 7 6.4 11 .8 -38.8 49.9

K AMPSEY ASH 24 .0 90.3 11 .8 -13. 2 -52.0 61 38.3

ASH ABBEY 25 .0 93.6 11 .8 -7.9 -59.9 43 33.7

AF BENTWATERS STW 26 .3 97.9 13.1 24 .9 -59.9 38.0

I AUNTON HALL 26 .5 98.5 24 9 -59.9 38. 6

EYKE 28 .0 103.5 24 9 -15.8 -75 .6 68 27.9

fford 30 .0 111.0 24 9 -7 .9 -83. 5 66 27.5

FILE: DEBSISRT.cal (PS)
IDATE: 17-Sep-1992



PTCODE

35/06

SO6PETTAOGDV1
SO6PETTAUGDP1
SO6DEBENHADP1
SOGHELMINGEAO
SOGKEHTOMXDPI
SO6MONKSSODV1
SO6ASHFIELDP1
SOBGEARLSOHEBO
SO6CHARSFIDP1
SO6EASTONXEB1
SO6WICKMKTDPO
SO6RENDLESEBO

RO4LBDEB08010
PRENF3818
RO4LFDEB0O03

SO6TDDDENHDPO
SO60TLEYXXDP1
SO6PLAYFORDPO
SOG6LTBEALIDP1
SO6GTBEALIDP1
SO6GRDNDISEB1

2703 radd

OWNER

AWS
AWS
AWS
AWS
AWS
AWS
AWS

AWS-

AWS
AWS
AWS
AWS

PSA (CROWN)
PSA (CROWN)

AWS
AWS
AWS
AWS
AWS
AWS

reliable effluent

asm

647 m3d

reliable effluent

TOT_PE DWF_M3D
50 0.0
0 0.0
1491 340.0
11 0.0
25 0.0
20 4.0
0 130.0
279 80.0
328 53.0
19 0.0
2403 500.0
1054 300.0
1136.0
210.0
CHEVALLIER GUILD 70.0
1135 288.0
442 159.0
133 0.0
141 0.0
128 0.0
1309 200.0
dwf x 0.75
2773 x 0.75
2079 m3d
2.1 tcrad
dwf x 0.75
647 x 0.75
485 m3d
0.5 tcmd

REC_WAT1

TRIBUTARY

RIVER

DEBEN

TRIBUTARY
TRIBOTARY

RIVER

DEBEN

R,DEBEN

RIVER
RIVER
RIVER
RIVER
RIVER

RIVER
RIVER

DEBEN
DEBEN
DEBEN
DEBEN
DEBEN

DEBEN
DEBEN

TRIB RIVER

RIVER
RIVER
RIVER
RIVER

Fynn
LARK
FYNN
FYNN

TRIBUTARY

RIVER

LARK

DEBEN DWF CONSENTS:

NT

NT
NT
NT
NT
NT
NT
NT
DEBEN

NT
NT

N7

REC_WAT2

RIVER DEBEN

RIVER DEBEN
RIVER DEBEN

RIVER DEBEN

RIVER LARK 1
RIVER DEBEN

FROM WATER QD



ALITY FEATURE FILES DATED 23/7/93

PTNAME

NO LONGER REQUIRED DO NOT OSE
PETTAOGH STW FINAL EFFLUENT
DEBENHAM FINAL SED.TANK EFFLUENT
HELMINGHAM STW FE

KENTON STW FINAL EFFLUENT
MONK SOHAM STW FINAL EFFLUENT

WORKS HO LONGER EXIST DO HOT OSE

EARL SOHAM TERTIARY TREATMENT EFFLUENT
CHARSFIELD FINAL SED.TANK EFFLUENT
EASTON TERTIARY TREATMENT EFFLUENT
WICKHAM MARKET FINAL SED.TANK EFFLUENT
RENDLESHAM PARK TERTIARY TREATMENT

RAF BENTWATERS
RAF BENTWATERS (RESIDENTIAL DEVELOPMEN®
ASPALL

TUDDENHAM FINAL SED.TANK EFFLUENT
OTLEY FINAL SED.TANK EFFLUENT
PLAYFORD FINAL EFFLUENT

LT .BEALINGS FINAL EFFLUENT
GT.BEALINGS FINAL EFFLUENT

TM1660059700
TM1663059800
TM1800062700
TM1890058500
TM1920066500
TM2060066490
TM2100062900
TM2330062800
TM2660056000
TM2840058400
TM3080055900
TM3460053100

TM3230053600
TM3234053670
TM1722065510

TM1970048000
TM2060054700
TM2100047900
TM2250047900
TM2270049100

GRUNDISBURGH TERTIARY TREATMENT EFFLUENT TM2320049800

CATCH

35/06
35706
35/06
35/06

35/06
35706

35/06
35/06
35/06
35/06
35706
35706

35706
35/06
35/06

35/07
35/07
35/07
35/07
35707
35707

AR LIVE

E

E- Y
E Y
E Y
E Y
E Y
E

E Y
E Y
E Y
E Y
E Y
E Y
E Y
E Y



RIVER DEBEN: DISCHARGE CONSENTS

The following sites all discharge to the River Deben just
upstream (within 200 m) of Naunton Hall gauging station:

Site Consent no Outfall NGR
RAF Bentwaters PRANF350X ™ 323 536 -
Rendlesham PRANF867X ™ 323 537
RAF Bentwaters PRENF3818 TM 3234 5367

(res development)

All relate to RAF Bentwaters site - which 1is due
ye a. r - - a<JVX (AA/\Lr_ll

pS  \(pA - ¥2-

DWF m3/d Date

1136 1963
300
210 1991

to close next



EP
lorecs
mm

281
*278
215
bid
212
208
L9
o7
180

A79

Et25
125

118
P11
105
102
188
85
80
79
68
40
13

I*

A O D U1 W O W B ©O O N U1 W NN © O© W EFE © W o w o N Ww N o

EP

RIVER DEBEN:

YEAR

Cumecs

L

.46
.44
J11
.11
.10
.08
.02
.97
.94
.93
.78
.76
.69
.65
.65
.63
.61
.58
.55
.53
.46
.44
.42
.41
.35
.21
.07

1987
1974
1968
1982
1976
1969
1965
1978
1966
1980
1986
1970
1967
1971
1984
1977
1979
1983
1985
1981
1964
1973
1990
1988
1989
1975
1972

EP

RANK

© 0O N o oA W N

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

ADF

Cumecs

1.75
1.06
1.07
.843
.874
.890
.917
.935
.927
.972
1.13
.750
1.02
.764
.900
.622
.524

1:10 RECHARGE CALCULATION

BFI

.283
.313

.334
.346
.375
.441
.361
.376
.344
.282
.350

.375
.315
.332
.389
.323
.354
.355
.466
.525

.697

Base
Flow

Ave

Runoff

Avg
Rech

Cumecs Cumecs Cumecs

.263
.176
.181
.149
.160
.77
.214
.179
.185

.169
.139

.152
.150
.109
.108
.107
.132
2112
.079
.069
.088
.053
.077
.033
.080

.665
.386
.387
.298
.303
.295
.272
.317

.242
.204
.090
.062
.076
.050
.057
.039
.035

.791
1. 055
.726
.813
.797
.782
.747
.652
.629
.588
.348
.507
.300
.397
.321
.414
.442
.354
.306
.324
.366
.382
.339
.361
.297

.035

Avg
Rech
ra3/d

68311
91167
62754
70232
68852
67605
64518
56344
54361
50832
30025
43768
25917
34316
27776
35734
38169
30559
26448
28020
31661
32961
29299
31204
25670
14463

2981

Avg

Rech
m3/a

24,933
33 r275
22,905
25, 634
25, 131
24, 676
23, 549
20, 565
19, 841
18, 553
10, 959
15, 975
9, 459
12, 525
10, 138
13, 042
13,931
Hr 154
9, 653
10, 227
11, 556
12, 031
10, 694
11, 389
9, 369
5,279
1, 088

,553
,955
,285
, 706
,264
,010
,294
,630
,855
,970
,239
,359
,896
,582
,414
,960
,676
,122
,624

.021
.058
.094
2131

.758
.795
.832

.906
.942

WEIBULL
CALCS

-1.
-1.
.958
L1775
.622
.488
.356
.252
.145
.042
.058
.156
.253
.350
.448
.547
.648
.752
.861
.976
.098

.380
.550
.755 10
.027 17
.480 48

NN R R R R e

614
200

232

N OE R OWOWNRNNNNRRR R R BB R P B B e

168
587
134
878

618
594
385
429



Average Recharge n Cumecs

RIVER DEBEN
RETURN PERIOD/EFFECTIVE PRECIPITATION

To Establish 110 Drought for Low Flow Assessment

Standardised Weibull Variate /o

1" 10 Y1 [Jli'lj.1i"] ||,tJ\ <m 'Iw i# We.k.



RIVER DEBEN: ALLEVIATION OF LOW FLOWS

INITIAL COST ESTIMATES FOR OPTIONS

Warning: these are only based on general ‘guide pricesyto give an overview of likely costs, and assume
previous estimates offlow needs are reasonable

la

2a

hb

Option

Do nothing

Do nothing, support ESA then
revoke unused licences after 7
years - - -

New augmentation borehole(s)
plus Earl Soham with E.Sohain at
current capacity

New augmentation borehole plus

E.Soham increased capacity

Revoke and compensate surface SI

licences

Re-use of effluents

Transfer water from Dove
boreholes (Wetheringsett?)

Replace surface Sl licences with
winter storage

Replace surface Sl licences with
groundwater abstraction

Provide iron treatment at
Debenham borehole

River channel management

Capital Cost £k

£360k - £600k

£400k

£1600k

Several million
pounds?

£1000k

(includes new bh to
maintain capacity
in Dove)

£570k-£2280k

£265k +7?

c. £500k

7?

Risks/other considerations

Continued low flows and associated
costs to environment etc

Continued low flows still a risk

Cost estimate is £600k if two new
boreholes (each 5tcmd) needed

Risk that uprating E. Sohain is more
complex and could add to costs (or
fail)

’Rule of thumb’ cost of £Imillion per
tcmd (ave) used: may be unrealistic

Costs of re-directing and treating
effluent uncertain but high. Risk of
causing new problems in river

Cost for redirecting borehole output
(5kin,20m head) uncertain. Other
demands mean water may not be
available from Dove unit

Very variable ’guide price* costs.
Based on ‘worst case’ assumption that
total storage is 570 tcm (full licenced
entitlement). Availability of winter
water could be constraint.
Site/Construction feasibility unknown.

May be additional costs for pipelines
etc. Technical investigations maybe
complex/expensive. Risk that peak
impacts not reduced enough if
boreholes poorly sited

More expensive to guarantee success.
Has significant operational & revenue
cost implications.

To be considered in combination with
other options. May both directly
mitigate low flow impacts and reduce
minimum flow needed to maintain
environment.

Recommended further
action

Not a preferred option

Not a preferred option

Obtain better cost
estimate

Obtain better cost
estimate

Obtain better cost

estimate based on

actual situation (by
AJH)

Not a preferred option

Not a preferred option

Investigate further:

a) water availability

b) actual storage needs
¢) construction
feasibility

d) costs

Investigate further:
a) practical feasibility
b) improved costs

Not a preferred option
at present

Ultimate fate of
borehole to be decided

More guidance on
costs: from P.
Barham/Engineering?

P.Smith 2 July 1993
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RIVER DEBEN DOWNSTREAM OF DEBENHATtt

Lgc at ion A length of river from Fen Street, Debenham (TM 180625)
to the A1120 road bridge, TM 203619.

Length Affected A 3 km. length flowing through farmland which is
a mixture of pasture and hay/silage meadow*, with a small acreage
pf arable and several working osier or willow coppices. There is
some wet willow and alder woodland, one field of mixed fen adjacent
to the river and an artificial lake.

Division and Personnel The Norwich Division} Paul Woodcock the
RCO and Colin Beazley from the Woodbridge District Office.

Maintenance Requirements Shoal removal and some dredging using an
hydraulic machine.



SURVEY SUMMARY

Adjacent Land-ase The main features of wildlife interest along
this section of the River Deben are the adjacent wet meadows, -fen

and wood land, rather than a high degree of interest in the river
channel itself.

Most of the grassland 1is semi-improved or improved} with species
such as Tufted Hair-grass (Deschampsia cesoitosa) and Hairy Sedge
(Carex_h irta) indicative of damp soil conditions. Some areas had
been recently sprayed with herbicide at the time of survey,
presumably to extend the area planted with willows for coppicing.
The most species-rich grassland remaining is around the Tfishing
lake in length 5.

There are two Tfields with good, mixed fen vegetation. 1In length 3
the field also contains a reedbed and is separated from the river
by a field of willow coppice and a dyke with a good flora. The fen
in lengths 4/5 is.adj acent to the river, separated only by a wide
strip of blackthorn scrub along the bank. Species present include
Water Figwort (Scrophularia aurlculata). Skullcap (Scutellarla
galericulata). Hard Rush (@@uncus inflexus). Greater Bird %s-foot
Trefoil (Lotus ullginosus) . Comfrey (Symphytum off 1c 1naile)« Great
WIllowherb (Ed ilobium hirsutum). abundant Meadowsweet (Filioendula
ulmari a) and Marsh Marigold (Caltha oalustris). and a dominant
mixture of Greater Pond-sedge <Carex riparia) and Reed Canary-grass
(Phalaris arundlnacea).

On the Ileft bank the most valuable habitat is the mature willow and
alder woodland 1in lengths 3/4. This was not surveyed 1in detail but
is most important as a reservoir for species which require mature
timber. The waterlogged soils will provide suitable conditions for
a variety of mosses, ferns and other specialist wetland plants and
animals.

Banks The banks are variable in height, with the highest sections
upstream of the weir (2-3m high) and greater variation from length
2 downstream. Short sections of low (<Im) or shallow (<30 ) bank
occur. There 1is some scour at the base of the banks in lengths 1
and 2. The bank flora is poor overall and dominated by Nettle,
Comfrey (Symphytum o-fficlnale). Great Willowherb and ruderals with
sparse Common Reed and Meadowsweet. There are some small richer
patches with Water Figwort, Greater Pond-sedge and Hemp-agrimony
(Eupatorium cannablnum).

There are a number of shelves* some formed by slippage of steep
sections of bank. Some of the shelves are low and wet and support a
few species of riparian plants, mainly Reed Canary-grass and
Meadowsweet. Damp, shallow banks and shelves are valuable as
potential feeding areas for birds such as Snipe, and the shallow
slopes are important as access points for waterbi rds, particularly
unfledged young.

There 1is extensive bankside tree and shrub cover throughout and



the right bank alongside the -fen in lengths 4/5. Mature trees and
shrubs provide shade over the water and low, overhanging branches
suitable for nesting Moohen and Coot. Two Moorhen nests with eggs
have been noted on the field maps. The extent of tree and shrub
cover 1is a key feature, both for the wildlife and the landscape
value of the river corridor.

Margins Limited fringes of riparian vegetation are present. Reed
Sweet-grass 1is most common, with occasional Hard Rush and Greater

Pond-sedge and one clump of Yellow Iris (Ilris pseudacorus). Small

margins of gravel and sand are present in some of the meanders at

the downstream end.

Channel The water was murky on the day of survey down to the end
of length 4. This was probably the result of dredging work in
progress in Debenham. No submerged vegetation was found, apart from
some filamentous algae and a film of bacteria on the stones at the
downstream end of the surveyed reach. There is some Branched
Bur-reed (Soarganlum erectum) and Common Reed 1in the channel in
lengths 2, 3 and 4.

Upstream of the weir the river 1is slack, but downstream there 1is an
alternation of small pools, slacks and several gravel riffles and
runs.



SUMMARY OF FISHERY INTEREST

Downstream of the weir the river offers a variety of habitats for
fish, with gravel riffles and runs and deeper alacUs and small
pools. Above the weir the river 1is slack in the surveyed section,
with less variety of structure.

The limited development of marginal fringes and lack of aquatic
vegetat ion will Tlimit the potential of this stretch for fish. This
may be due to poor water quality, influenced by the sewage outfall
at the uptream end of the section. The short sections with emergent
bur-reed and reed are Important potential habitat for invertebrates
and cover for fish fry.

Bankside reeds and herbs are important as a source of invertebrate
food for fish and the overhanging trees provide and a source of
food materials falling into the water.



DREDGING RECOMMENDATIONS

1) Both banks should 1ideally be left untouched throughout the
section. Shallow banks and gentle slopes, where they occur, are
particularly important.

2) Any fringes of reeds, rushes or sedges along the banks should
be left untouched as these are a rare feature on this reach. |In
sections where emergent vegetation in the centre of the channel
needs to be removed, leave a narrow fringe along one bank at least.

3) Vary the depth of dredging along the length of the channel as
much as possible, retaining the marked pools by overdeepening and
only shallowly dredging the runs and riffles, 1if at all, so that

the gravels and fast flows are retained.

4) Trees and shrubs are a very valuable wildlife and landscape
feature of this stretch and should be retained and worked around
wherever possible.- It may be necessary to cut some sections for
access to the channel. This should be done so that the shade over
the channel is retained, as illustrated on the summary diagram.
Some low branches over the water should be retained as suitable
nest sites for Coot and Moorhen. The two nests noted must be
undisturbed until they are clearly no longer 1in use.

3) The preferred access bank for different sections is indicated
on the summary map. This has been determined by the "no access*
areas described below. Elsewhere the preferred bank is less
critical, apart from the need to retain as much as possible of
established tree and shrub cover.

6) There are three areas of adjacent land of greater interest for
wildlife) the wet woodland In lengths 3/4, the mixed fen in lengths
4/S and the wet meadow with the fishing lake in length S. There
should be no access to or dumping of spoil _in_these areail,
particularly the areas of fen and woodland. It is understood that
the normal water-level will not be lowered and so there should be
no drying out of these wetland habitats as a result of the dredging
operation. The other area of fen in length 3 is set one field away
from the river and therefore should not be affected.

7) There are two low shelves which should be retained intact if
possible, or reduced In width as shown, to retain some of the value
for wetland plants and waterbirds. The wide, high shelf in length 3
could be lowered to provide a further area of low shelf.
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RIVER DEBEN. LOUDHAM BRIDGE UPSTREAM TO WHITE BRIDGE WEIR

Lpc at ian A length of river from White Bridge Weir, TM 315554, to
the road bridge at TM 316545.

Length Affected A 1.5 kin. length flowing through arable land,
with some small blocks of wet woodland at the downstream end, much
of which has suffered in the October 1987 hurricane.

Division and Personnel The Norwich Division! Paul Woodcock the
RCO and Colin Beasley from the Woodbridge Office.

Mai ntenance Reou irements Removal of silt and debris in the
channel using an hydraulic machine.

DREDGING RECOMMENDATIONS

The work could be carried out from either bank in section 1 as far
as the Anglian Water works. Downstream of here work should be
carried out from the left bank, except far the short section
upstream of the road bridge where the left bank 1is still well
wooded. There should be NO ACCESS to the right bank and reedbed
alongside the water works during the nesting season and NO ACCESS
to the wet corner of the wood on the right bank 1in section 2.

There should be no dumping of spoil 1in wet hollows in the woodland,
around the bases of trees, or on the reedbed in section 1.

Avoid scraping or reprofiling the banks, particularly by the
reedbed in section 1, except where shelf enhancements are
recommended.

Retain a narrow fringe of emergent vegetation along one or both
banks wherever possible. Retain marked stands of sedge, Water
Plantain and Iris. Retain some water-lily and bur-reed in the
channel to provide refuge for fish fry and recolonisation sources
for the dredged channel.

Dredge shallows and run only shallowly and overdeepen pool in
section 2 to retain variety of depth profile.

Work round the trees and shrubs along the banks wherever possible.
Any 1low branches which are obstructing the channel should be cut so
that shade over the channel 1is retained. Leave a proportion of low
branches as nest sites for Moorhen and DO NOT remove the marked
hawthorn branches (downstream end, left bank) unless the nest 1is
clearly no longer in use. Pollard any old willows on the banks.

Carry out shelf enhancements as drawn to retain a proportion of the
wet shelf habitat which exists, as this 1is very valuable for
Mallard, Moorhen and other birds, invertebrates and small mammals.
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RIVER DEBEN

Location A 500m. length of small river at Debenham, grid reference
TM 173537 to TM 174644.

Length affected The river flows alongside Aspall Road, with a playing
field and arable land adjacent.

Personnel Jonathan Wortley, Fisheries and Conservation Officer, and
Colin Beasley from the N.R.A. Suffolk District, Eastern Area.

Maintenance Maintenance dredging.

Survey date 22/8/89.
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SURVEY SUMMARY

Adjacent Land-use The river flows alongside Aspall Road, with a
playing field and arable land adjacent.

Banks The banks are covered by tall ruderal vegetation, often
dominated by Gomfrey Symphytum officinale.

Margins There 1i1s no distinct marginal habitat; marginal plants
included stands of Pool®s Watercress Apium nodiflorum and Amphibious
Bistort Polygonum airphibium.

Channel The channel was completely dry at the time of the survey,

(see photographs), with some areas completely covered by Canary-grass
Phalaris arundinacea.

RECOMMENDAT IONS

This length of the river would be ideally suited to the creation of a
two-stage channel; a narrcwly dredged channel for normal® flows would
maintain itselfT relatively free of “reed” growth, whilst the “berml
would allow Tlood relief and provide a “wetland® habitat for marginal
plants.

The "lagoons®™ at the end of the length upstream of the footbridge
should be dredged out to reinstate them as “pools®™ for periods of low
Tlew.



River Debc-n. View upstream from bridge

River Deben. View downstream rrom bridge
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Rivtir Dgdlti. View upstiream from ~Toircbrivyje

River Dobcn. View downstream from footbridge



RIVER DEBEN
Location Rural scene on the edge of a village location in an area of

great landscape importance and conservation sensitivity.

Length affected Three separate stretches of the same river. The upper
stretch is the 1.5km length of river upstream of the bridge and guaging
station ( to ). The middle stretch is the 0.5km length

upstream of where the old defunct section of the river begins and where

the channel is diverted to Uffo/rd Mill ( from to ).

The lower section is the natural watercourse whic is effectively by-passed
by the mill channel at present ( to ).

Division and Personnel Ken Jones the RCO and Colin Beasley of the

Woodbridge area office of the Norwich Division.

Maintenance requirements All three stretches require dredging. However
since each section has totally different problems each requires different
degrees of management. For this reason each of the sections will be

discussed separately.

Upper stretch

Maintenance requirements There is a general requirement to remove

shoalling from within the channel as well as marginal encroachments and
cattle trampled areas at the edge of the river which restrict flow. The
severity of dredging will be related to the extent of restrictions to flow

exclusively one bank.

Survey summary

Adjacent land-use and river type This Section of river is very different
from the rest of the river surveyed. It flows through predominately
arable land but upstream of the guaging station the banks are lower and
improved grassland replaces arable cultivation. A small fragment of
woodland still remains on the left bank but this has minimal nature

conservation significance.

The river, despite its general slack nature for much of its length, has a

gravelly substrate. It is productive and has a good mix of emergent,

si/lmergent and floating aquatic plants.



Banks The earth banks are generally sloping at 45-50 degrees and [-2m
high. However on passing downstream the banks become shallower and
inclined at a shallower slope; shallow slopes also occur where the banks
have slipped, been trampled, or where marginal gravels have accumulated.
The banks are predominately open accept in the upper half of the section
where some trees and shrubs remain. The base of the majority of the
banks are dominated by Reed Canary-grass (Phalaris arundinacea) and
Reed Sweet-grass (Glyceria maxima) and the upper slopes are colonized
by invasive tall herbs of little intimate association with the river. The
most interesting and diverse communities occur on the wider, shallower,
banks. In length 1 the Common Reed (Phragmites australis) is important
on both banks; since this provides very important habitats for both birds

and invertebrates it warrents special attention.

Margins These are a main feature of the conservot/on interest of the
stretch ( and engineering problem). Their interest and extent increase
on passing downstream and some shelves are up to 5m wide. The wet
margins are not exceptionally rich botanically but the floral stands do

provide very important habitats for the fauna of the river.

Channel The channel exhibits good structural variety with the shoals

and encroaching margins constricting the flow to create fast riffles between
the areas of slack water. Slack water dominates the river in the lower
reaches where there is a retained head at the guage. Because of this

the lower length surveyed contrasts with the upper 2 lengths. In the

slack lower length lilies (Nuphar lutea) dominate/ the flora whilst in the
upper two lengths the flora is more diverse with .emergent reec/s and

lilies in the slacker waters being interspersed with crowfoots (Ranunculus)
and Starworts (Callitriche) in the riffles. At the left-bank inflow between

lengths 2 and 3 there is a patch of Mare's-tail (Hippurs vulgaris).

Summary of interest There are no habitats adjacent to the river which
are important for nature conservation. There is limited tree and shrub
cover along the banks and these decrease on passing downstream. Valuable
marginal fringes have developed along long stretches of bank and there is

good structural variety within the channel.



Optimum approach to dredging There is no restriction to dumping of

spoil and the upper parts of the banks have little interest. Special sensitivity
is thus required for the lower parts of the banks and the more physically
diverse sections of river channel. Attention to the followingyand skillful
execution of the ideas by the machine operator” should ensure that the
identified interests are retained or the right conditions created Tor tfte/r
re-estab//shment.

1) Alternate working banks t0o retain the existing shrubs end trees.

2) Retain the Common reed stands in their entirety on the banks where
shown on the summary drawing.

3) Develop the nature conservation potential of the wide banks which

are not under cultivation. Since much of the dredging will be aiming to
remove the encraoching marginal fringes, these wide banks offer an
opportunity to create similar habitats without conflict with either efficient

drainage or land-use. The method of construction is shown below.

4) When removing the widest, and most constricting, marginal fringes
there should be an opportunity to re-create a narrower and shallower
edge tojriver to enable plants to establish themselves after the dredging.

The preferred bank profile is shown below.

5) Where the steep banks have not been poached by cattle and pushed
into the river there ore still often good, yet very narrow, marginal fringes
which should be retained in part. It is suggested that the minimum
requirement is the retent/on of a narrow fringe on one bank; however it
would be preferable to retain the outer edge of both banks. An equally
good approach is to have little regard for one bank and retain the majority
of the opposite bank fringe together with elements of the inner aquatic
flora. This latter method ensures that the submerged, as well as the

fringing emergent, flora is retained. The possible options of operation

are shown below.
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6) There is a need to retain the riffle/slack sequence which at present
exists in the river. It is recommended that their recreation is attempted
where they at present occur. Recreation methods may adopt the use of
eiither leaving localised constrictions to increase velocity or utiize over-
deepening of slacks to ensure the riffles remain shallow. The following

illustrate.

0 CorSAtoKow Ouv \zshcl, @ k-S- oUdviluo YavwWw- it.

mbotvJc -

rlflLrrswi

Agreed approach

Evaluation of approach adopted

Cost and resource implications



Middle stretch

Maintenance requirement This stretch requires little attention. There
is a need to remove soft siits. from the lower parts of the stretch and
gravel shoals from the upper parts. At the end of the stretch a new
structure will be built to ensure the improved main river channel carries

the majority of the water to release pressure on the mill channel.

Survey summary

Adjacent land-use and river type The river flows through semi-improved
wet pasture which has been sprayed to encourage grasses but has remained
poorly drained. The area is also traversed by a series of dykes. The
adjacent land has limited botanical interest yet the damp pasture will

be inevitably valuable for birds and invertebrates.

The river has a gravel structure which has been overlain by silts in the
slack water areas influenced by back-up from the Mill. The flora expresion
is thus one related to an uncharacteristically sluggish nature and not one

associated with a gravel bed.

Banks Trees occur commonly along the right bank and native alders
dominante. Where the bansk are not shaded they support a good reed
flora with a considerable amount of this assemblage extending up the
bonk. An important /edge on the left bank and a bank of Common Reed
on the right bank are noteworthy and these are shown on the length

sketch.

Margins The margins of this section of river are less important than
they are in many others because much of the interest which is normally
confined to the edge of the river actually extends up the bank in this
part of the Deben. The margins are thus usually an integral part of the

lower bank flora.

Channe/ There are no notab/e features within the channel itself, the

slack current velocity creating the ideal habitat for the Yellow Water-lily.



Summary of interest A good stretch of river with little of special note
save the identified interests of the shallow margin, Common Reed stand

and general floral richness of banks with its tree cover.

Optimum approach to dredging

Since a light dredge only is required there should be no reason why the
identified interests should be threatened. By working from the left bank
the trees, reeds and marginal fringes of the right bonk will be ledt in
their entirety. Providing the dredging of the channel only removes deposits
of silts some rootstock of the plants found should be retained for future
development. Overdeepening of the upstream gravels is not recommended
and as much of this as possible should be left to develop its full riffle

potential.

Special efforts should be made to retain the full extent of the Common

Reed stand on the right bank.

It would be preferable to leave the Ileft, working, bank undisturbed. | f
some reprofiling is needed it should be achieved by leaving the base of
the marginal fringe intact. On the wide shallow shelf area the spoil
needs to be thrown clear of the shelf and this wide and inportant habitat

left undisturbed.

A summary of the desired method of executing the dredging operation is

given on the sketch of the 0.5km length.

Considerable local disturbance is expected at the end of the stretch when

building the new structure.

Agreed approach
Appraisal of approach adopted

Resource and cost implication



Low«™

MfoUA stretch

Maintenance requirement To considerably upgrade the capacity of length
5 and remove the encroaching and cattle-poached edges of lengths 6 and
7. Considerable excavation being required for the former whilst the
latter involves considerable7 but less drastic re-instatement of the river's

former carrying capacity.

Since length 5 is no more than a ditch (see drawing summarizing length
features) and is required to be increased in size dramatically it will be

dealt with separately.

Adjacent land-use and water-course characteristics Although main river,
this is no more than a very shallow ditch with a few marginal trees and
reeds in the channel. In no part of the watercourse is there a greater
gap between trees than 2m. The ditch flows through semi-improved

damp pasture with little botanical interest.

Optimum approach to c/rec/ging There is a need to cut a completely
new watercourse following the genera/ course of the present ditch. As
many of the trees as possible should be left but unless there is some
significant land take trees will have to be removed from one bank. Possible

options ore indicated on the summary drawing of the ditch.

Since there is a need for land-take and a totally new cut to be taken
there is scope to create a channel profile which is in harmony with the
outstanding landscape features of the valley here. There is a need to
vary the depth characteristics to create pools, riffles and slacks as well
as ensure bank profiles are not harsh and steep. When cutting branches
from the old Willows some stakes (5-15m diam.) should be banged into
one bank to create an attractive landscape, cover for animals, and a

channel requiring less future management.
These ideas are summarized on the drawing of length 5.
Agreed approach

Appraisal of agreed approach

Resource and cost implications



Adjacent land-use and river type (lengths 6-7) The majority of the
land is damp, sem/-/mproved grassland but on the right bank at the end
of the reach, there is an overgrown wt woodland of nature conservation
significance. The river is overgrown from the edges by encroaching reeds.

This has been accentuated by years of cattle poaching.

Banks In length 6 the banks are open and totally dominated by reeds.
Their very shallow nature and high water table enable Reed Sweet-gross
(Glyceria maxima), Reed Canary-gross (Phalaris arundinacea) and Great
Pond-sedge (Carex riparia) to thrive and encroach almost across the whole
watercourse. Length 7 supports trees in addition to the choking reed
growths and these are more common on the right bank. Despite the very
shallow edges they do not support the richness of flora that is normally
associated with such important habitats. This probably results from a
combination of lack of competetiveness against the robust reeds and

spraying.

Margins The shallowness of the bonks makes these synonomous with the

shallow banks and so they are not a distinct habitat.

Channel The channel is s/7ted and at least half its area is occupied by
marginal reeds which have even closed the channel in places. Habitat

variety is thus limited.

Opt/mum approach to dredging Dredging wilt disfigure this stretch of
river in the short term but there is no reason why a full and rapid recovery

should not be mode. The following are recommended.

1) Work from only one bank. In length 1 this must be the left
bank. When working from the one bank lean across the river and remove
all but the narrowest fringe from the far bank.

2) Work around alt large trees on the working bank and where
possible cut, and lean over, bushes so that they will regrow.

3} Produce as variable longitudinal profile as possible to create
some riffles interspersed amongst the stacks. This will not only enhance
nature conservation but also be good for water quality.

4) Retain as much of the stand of Common Reed as possible - the

locality is indicated on the summary drawing.



5) Create the margin of the working bank as shallow as possible.
A combinat/on of a narrow under-water shelf together with a shallowly
sloping water-logged soil margin would be ideal. Removal of all the
reeds is desirable since this will create an open aspect which can be

colonized by marshland species which at present cannot get a hold.

Some of these ideas are shown pictorially on the summary draw.ing.

Approach adopted
Appraisal of adopted approach

Resource and cost implications



RIVER DEBEN



For details see the

RIVER DEBEN

Summary of features

Stonc/s of Common Reed
Trees on bonks
shrubs on banks

Reed shelves within the channel
some of which should be retained
or recreated in smaller or
modiTied form

Wide bonks offering scope
for enhancement

Riffles in need of retention or
recreation

Photographic record

Hippurus

in

upper

individual sketches for each 0.5km

reach

length of river
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W Willow old. noi pollard
5 Standard willows

A Alder
6 Olher trees

(o]

Young lIrees

Thick Scrub/shrubs

/] Sparse Scrub/shrubs
Reed/Sedge

VK Dense open

Sparse open

Reseeded or mown

Exposed tree roots

ISLANDS

w

Rocky, vegelated
rocky, + bare
shingle and rock
shingle, rock + veg.
earth-maturing
earth - with trees

« developed

*5

15
1-5
1-5
1-5
1-5

*7

I &0

fo

t'o no
20
Vv *

s~  oif
k=
to
<(L

\\4) tirn

1 1

1 2-

1

\ |
S o

»0

RIVER HABITATS

Depth

Widlh

bridgejv/SOO0In

weiis/500m

lock-VSOOm

inlel/500m *3
<.25m

.25-<.5

0.5-<1.0

> 1.0m

<1

I*<x .
5*<i0/’
(_10-<s0
520

Substrates

+0VQ U O o
& Py

bed rock
boulders
cobbles
pebbles
gravel
sand
silt/mud
clay

peat

Habitats and Flow

© pool
slack

Sf riffle

‘pf rapids

n run

rnvr waterfall
protruding rocks

Margins

‘/mel."  shingle £ bare
shingle, vegetaied
mud

555 sand

FLORA
emergent veg < Im wide |
emergent I-2m wide 2
emergent >2ni wide 3
total vegel. area

B bryophyles

E emergents

A submerged

f floating
algae

RINDY

hj
Ci~""

2 o
3 o

n

c)0

<a

im

>0
Vo
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WOODLAND & SCRUB

Broad-leaved semi-nal.

plantalion
Coniferous semi-rial.

plantation
Mixed semi-natural

plantalion
Scrub-dense

scattered
Carr - alder-

willow
Parkland

Recently felled wood

GRASSLAND & MARSH

Acidic unimproved
semi-improved
Neutral unimptoved
senu-impioved
Calcareous unimproved
semi-improved
Improved/reseeded
Marsh/marshy grassland

TALL HERB & I*ERN

Biackcn

Upland spp neb veged.

Olhei - lull rudcral
non tuderal

HEATHLAND

Dwarl scrub - dry
wel
UichetVbryophyte
Moniane
Mealh/grassland - dry
wel

MIRE, FLUSH AND SPRING

Mires - bog

Fen-teed
sedge
sweel-grass
mixed

Bog flushes

SWAMP/tINUNDATION

Swamp - single sp. dom.
Tall mixed assemblage

*5

**7
*3
*5

“ 7

*5

**7
*%7
%7
“« 7
* %7

o*7

[
3AN
&

& (6D

RIVER
1ICm No.' C
Dale X I-S -fz

BV hljkli'UejCE

G. OPENWATEN

1 Standing - canal +
canal =
dilch
dyke
pond, pool, cul-off
lake
gravel pit
leservoir
marina
Running
stream d m wide
1.5m
5*I0rn
>10

. ROCK

1 cliff
sciee
limestone pavement
cave
othei
2. ariilicialwaste

J. MISCELLANEOUS

ambit’
amenity citassinnd
cphemerat'slicrt herb
hedge +
hedge =
tenceonbonk
lence set back
wall
building
caravans
lish (aim
. silage clamp
sewage woiks
gaiden
stick pile
flood debris
m|oad
! tailway - disusec

ftf J f



DANK FEATURES

"T— shelf
. solfd eaith cliff
AW

soil earl)) cliff
uJ-I lock cliff
DXtD arlificial

FB flood bank adj.

FB flood bank sel back
levee

lleighl <lIrn

4" I-<2m

| >2m

Widih < |m

I-<2.5tn

2.5-<5m

>5m

<30°

30-<60°

/ G0-<90u
>90°

Slope

mud
sand
bate shingle
vV V:*1 veaelated shingle
eatlh
natural cobbles
© natural boulders
BANK VEGETATION
Conifer
Oak. Ash. Sycamore
Willow - tecenl pollard
Willow old, nol pollard
Standard willows
Alder
Other trees
Young trees
Thick Scrub/shiubs
/1 Sparse Scrub/shrubs

[op]
oo>m§'U

Reed/Sedge
VK Dense open
<v Sparse open

Reseeded or mown
77 Exposed tree rools

ISLANDS

Rocky, vegetaied
rocky. + bare
shingle and rock
shingle, rock + veg.
earth - maturing
earth - wilh trees
ppedg”te

5

o5

WN B N

15
15
15
15
15
15
15
15
3
2
*4
2
[

UK.

[ff»

/(H)

I1ff*

0Ss®

[«T>

(r

ad

RIVER HABITATS
biidges/500tn

W * weiis/500m
G=—  locks/500in
<=*> inlel/500m *3
Deplh <.25m
.25*< .5
0.5-<1.0
>1.0m
widlli <1
1-<5
5*<10
10-<20
>20
Substrates
BR bed rock
b boulders
c cobbles
P pebbles
g gravel
s sand
+ sill/mud
(5) clay
peat
Habitats and Flow
© pool
slack
if riffle
P f rapids
n run
(TTfW  waterfall

protruding rocks

Margins

shtngle + bare
shingle, vegetaied
mud

sand

'/t
*e4-4-

FLORA

emergent veg < Im wide 1
emergent [-2m wide 2
emergent >2m wide 3
total veget. area

bryophyles

emergents

submerged

floating

algae

I<R>

ICO

(*X)

M/ZA

wTo
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WOODLAND & SCRUB

Bioad-leaved semi-nal. *5
plantation 2
Coniferous semi-nat, *5
plantation 2
Mixed semi-nalural *5
plantation 1
Scrub - dense M
scattered 12
Carr-alder **7
willow **7
Parkland -

Recently felled wood -

GRASSLAND & MARSH

Acidic unimproved ‘5
semi-improved 2
Neutral unimproved *7
semi-improved *3
Calcareous unimproved *5
semiimproved 2
Improved/reseeded -
Marsh/marshy grassland 7

TALL HERB & TERN

Bracken 3
Upland spp. rich veget. *5
Other - tall rudcral 3
non ruderal 3
HEATHLAND
Dwarf scrub-dry '3
wet o*7
Lichen/bryophyle *3
Montane *3
Heath'grassland - dry '3
wel *7

MIRE, rxusn AND SPRING

Mires - bog **7
Ten - reed 7
sedge "7
sweet-grass *7
mixed >*7
Bog Hushes *5

SWAMP/INUNDATION

Swamp - single sp. dom. "7
Tall mixed assemblage "7

30

So

/o

luven Jye-g*n
Km No. b
Dal* X7 2& 7T
Surreyor
G. OPEN WATER
1 Standing - canal +
canal =
dilch
dyke
pond, pool, cul-ofl
lake
gravel pit
reservoir
manna
2. Running
stream < bn wide
1.5rn
5-10in
>10
l. ROCK
1 ciin
sciee
limestone pavement
cave
oihei
2. artilicialwasle

MISCELLANEOUS

aiable
amenity aiassinnd
ephemeral'shcrl heib

hedge + 2

fiedge = *3
lenceon bank
lence set back
wall
building
caravans
(ish (aim

. silage clamp
sewage works
garden
suck pile
flood debris

e road

! tailway - disused

; used

; oilier

tz

J co

fo

BANK FEATURE

shell
AAA  solfd eatlh cliff
soil earlh clilf
yij lock clilf
anu artificial
10 flood bank adj.
ro Hood bank set back
levee ,
lleighl <l.n
| <2m
t >2m
Width < lin
1*<2.5m *
2.5*<Sm
>5rn
Slope <30°
30-<60°
/ 60-<90°
>90°
mud
sand

bare shingle
vV : o vegetated shingle
earth
natural cobbles
natural boulders
BANK VEGETATION

fit Coniler
Oak. Ash. Sycamore

*2?

P Willow - recent pollard
W Willow old, not pollard
S Standard willows
A Alder

Other trees
O Young trees

V' Thick Scrub/shrubs
/'l Sparse Scrub/shrubs

Reed/Sedge
oy - Dense open
°y Sparse open

Reseeded or mown
Exposed tree roots

ISLANDS

Rocky, vegetated
rocky, + bare
shingle and rock
shingle, rock + veg.
earlh-maturing
earth-with trees

" developed

15
15
15
15
15
15
15
1-5
3

2
*4
2

|

Ifl* 67>

I(A) rer®

/01 Iro

©d be

@_'_m@-uoo-%

RIVER HABITATS

rhi

Depth
t
Y

Width

4

biidgesvSOOm
weirs/500m
locks/500m
inlet/500m *3
<.25m
.25-<.5
0.5-<1.0
>1.0m
<1l
y<p

10
10<20
>20

Substrates

bed rock
boulders
cobbles
pebbles
gravel
sand
silt/mud
clay

peat

Habitats and Flowr

6) pool
slack

*f riffle

,f tapids

n run

mu* waterfall
protruding rocks

Margins

shingle + bate
shingle, vegetated
mud

sand

FLORA.

m>mw

emergent veg < Im wide 1
emergent 1-2m wide 2
emergent >2m wide 3
total vegel. area

bryophyles

emergents

submerged

floating

algae

b o
cfo

lot

1 ox mm

30

6«
%

lo

J2J0
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WOODLAND & SCRUB

Broad-leaved semi-nal. *7 *5

plantation 2
Conifeioussemi-nal. 5

plantation 2
Mixed semi-natural *5

plantation 1
Scrub - dense M

scattered 12
Carr-alder

willow “7
Parkland

Recenlly felled wood -

GRASSLAND & MARSH

Acidic unimproved '5
semi-unproved 2
Neutral unimproved 7
setni-tmpiovcd *3
Calcaieous unimproved *5
semi-improved 2
Improved/reseeded -

Marsh/marshy grassland

TALL HERB & rERN

Brackcn 3
Upland spp. rich veget. '5
Olhei - lull ludcral 3
nonruderal 3
HEATHLAND
Dwarfscrub - dry *3
wet **7
Lichen/bryophyte *3
Monlane 3
Heath/grassland - dry *3
wel *7
MIRE, FLUSH AND SPRING
Mires - bog -7
Fen - reed **7
sedge !
sweel-grass *>*7
mixed **7
Bog flushes *5
SWAMP/INUNDATION
Swamp-single sp. dom. “ 7
Tat) mixed assemblage “ 7

Sl

Iot)

o>

RIVER
Km No. 7
Date

Sarreror

C. OPEN WATER

. Standing-canal +

canal =

ditch

dyke

pond, pool, cut-off

lake

gravel pH

leservoir

manna

Running

stream <Irn wide
15m
5-JOm
>10

ROCK
1L df
sciee
limestone pavemenl
cave
othet
2 aiUliaalwasie

MISCELLANEOUS
ai.ible
amenity Grassland
ephemeroLshcrt heib
hedge +
hedge =
lenceon bank
lence sei back
wall
building
caravans
fish laim

. silnge clamp
sewage works
gaiden
stick pile
Hood debris
road

I railway - disuse

Nused



BANK FEATURE

"T—  shelf
solfd eailh cliff
#54 soft earth cliff
UAJ rock cliff
uluJd artificial
FB flood bank adj.
FD flood bank set back
levee
Height <)m
1-<2m
| >2m

Width <Im
|-<2.5m
2.5-<5m
>5m

Slope <30°
30-<60*
/ 60-<90°
* >90°

mud
5?7 sand
bare shingle
vV : ¢ vegetated shingle
earth
*39 natural cobbles
(8) natural boulders
BANK VEGETATION

Conifer

Oak. Ash. Sycamore
P Willow - recent pollard
W Willow old, nol pollard
S Standard willows
A Alder
572 Other trees
0 Youno irees

Thick Scrub/shrubs

/] Sparse Scrub/shrubs

Reed/Sedge
Dense open

<v Sparse open
Reseeded or mown
Exposed tree roots

ISLANDS

Rocky, vegetated
rocky, + bare
shingle and rock
shingle, rock + veg.
earth - maturing
earth-with trees
A g /\j pe dan

<

*4
« g

03

_l\7Z DOl ool gog g o

ts 5

to 1CO

60
40

/go
Ifo (TO
fa) o

RIVER HABITATS

tw*

Deplh

?

Widlh

bridges/SOOtn
weirs'500m
lockiV500m
inlel/500tn
<.25m -
.25-<.5 -
0.5-<1.0

> 1.0m

<1
I-<5
5-<10
10-<20
>20

Substrates

)
%% @'UOCT%

bed rock
boulders
cobbles
pebbles
gravel
sand
siltymud
clay

peal

Habitats and Flow

<£>
i f

n .
rrend

pool

slack

riffle

rapids

run

waterfall
protruding rocks

Margins

uK''
m*el4-
5ss

shingle = bate
shingle, vegetated
mud

sand

FLORA

m>mwm

emergent I-2m wide
emergent >2m wide
total veaet. area
bryophytes
emergents
submerged

floating

algae

=3



RITVER DEBEN

Summary of features in upper reach

For details see the individual sketches for each 0.5km length of

Stands of Common Reed
Trees on bonks
shrubs on banks

Reed shelves within the channel
some of which should be retained
or recreated in smaller or
modified form

Wide bonks offering scope
for enhancement

Riff/cs in need of retention or
recreation

Photographic record

Hippufus






5 NX e
VVAWVvA . A

Ao 0fiJ- 4



3e j8&a/ 3

"MAA-UsQ aa0™*"

#$$SEH A

e* e %" * v - * ' --






Lofcé&AOV

fe<ds

EwSvAT tawvk~MNI<5 WEV
SWJE  \INVJ-0<iv>n

CsS 0”73 u*v oUNiu-f <p
AONM5 ATu”e-? Qaad  sI<uk-£

Pnru

£+a**fU en

cre”k
ajC*A

bcw-V. bv) 4eu” >V

Vii)(BViBK\KET* fjlksvvy__ A A

Oki folla/flUu 'y J
u . N
Wt
(]
NIBvJ
40 fdfaa*- isfU.
tis vt/ 1e
kE.y
AN/ K Guw w o owlljud A
<ycA.tt i\*va clacuv”™«]
~C%FH 3 N ote WU > QUFArJ

"av-j p  Fl-t-pv* ATEr

N1 ojC .



a<;
v /Ltivt/ /tlAx*
-eJtso™jej-c-
"ST"4 \ AaH? WarWa*_i,

e "\~

Al



ST as Wiw '

¥r<
Ufen Q/Cuwi / \A .
fa*tt ~
4/
y -~
w
>
CkovjiUfl vAvwuhA~A
Sa“ve”~r”te
.rs
.0
co-
E***E/<E QUAL 0
OfCAJsr s L g/
oycx~suw™*
I*c P\
-D
r-:
NI
&. %

fc*



Our ref: AWH/SH/35/6/GEN
Your ref:

Date: 7 April 1994 NRA

'TUTT.!

Southern Science Ltd Na“°"al Riv,,! A“h°'iy
Premium House HKd<sxo» ReSt<m

Brighton Road

WORTHING e e
West Sussex iwi of
BN112EN 1SS *9 03X03HO 00Untfe
CoYNrs 7L XJH *V] Ab
Attn:  Miss K Munnery y-i# woar,
n A8 C133U ~b/ Hf\ \ sob3u 31v,
Z03 flpr i

Dear Miss Munnery

RIVER"DEBEN - ALLEVIATION OF LOW-FLOWS
ENVIRONMENTAL APPRAISAL

Thank you for your letter of 14 February 1994; as mentioned in our subsequent telephone
conversation, | passed your queries regarding the dates of discharge consents to our Consents
Officer, John Daniels, and he should be dealing directly with you over these.

In response to your queries relating to licence number 35/8/GS/152,1 apologise for the delay
in replying but can now confirm th&t the original licence was granted in March 1967 as a
Licence of Right. | enclose for your information photocopies of annotated carbon copies of
earlier licences (regrettably not adequately dated) which | believe were issued in 1967 and
1972; | have marked these accordingly.

Referring specifically to the Winston and Pettistree boreholes, | summarise below the
abstraction rates pertaining to these sources:-

Licence of Right - March 1967 N A
"-r o i 6 ~
il
Winston - 2 Boreholes (sources 7 and 8) - daily rates 102,000 gpd and 144000
L*r 1
Pettistree - 2 Boreholes (source 11) - daily rate 1,056,000 gpd.

Annual Quantity aggregated with 14 other sources - 3,041,000,000 gallons/year.

Cont/d...

GRAINGER DAVIES Regional General Manager

Eastem Area. Cobham Rood, Ipswich, Suffolk, IP3 9JE. Tel: (0473) 727712 Telefax: (0473) 724205



NRA

Licence Variation - February 1972
Winston - Source 7 - Daily Rate 450,000 gpd. '"£0 /
Pettistree - Source 9 - Daily Rate 1,800,000 gpd. & *V < V Y

H v

Increase in aggregate Annual Quantity (with 13 other sources) to 3,720,000,000 gallons per
year but to revert to 3,355,000,000 gallons (licensed quantity at that time) on 1 January
1975. A\ :

Also limit of 1,070,000,000 gallons/year imposed on abstraction from Deben chalk (sources
7, 8,9,10 and 12 - Winston, Tuddenham St Martin (chalk bore), Pettistree, Woodbridge and

Rushmere).

Licence Variation of October 1981

Winston - Daily Rate 2,700m3d (increase from 2,045m3d)~ - - -
Pettistree - Daily Rate 8,183m3d.

Aggregate annual abstraction increased from 15,251 tcma to 18,500 tema for a period of 5
years only. Removal of aggregate limit of 4,864 tcma on Deben chalk abstraction.

It would appear that sometime between March 1967 and February 1972, the aggregate annual
figure was increased from 3,041,000,000 gallons/year to 3,355,000,000 gallons/year but I
regret | can find no precise record of this on any of the files.

| trust the above information is sufficient for your needs, however, please do not hesitate to
contact me if you have any further queries.

Yours sincerely

A W HOCKADAY
Area Licensing Officer

Encs

Please ask for: Tony Hockaday
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DESCRIPTION AND

USE
"OOLINS-AL"
"SPRAY IRR "
«
"P.W.S, "
"ANTI FROST"
M
"INDUSTRIAL"
"C30LINGrC1™
**S(S WASHG."

"GEN. AGRIC**
"IMPOUNDING"

"NRArAN T/F?
"AVH>LCT/F"
"V*C.I1B T/F"
"i1bB* T/F ™

"sWwB T/F 'm-

“RECIRC/COM"
“DOMESTIC
"BENAG/DON "
-FISHERY
AMENITY.  mm
“INIT, RES "
"PW.U.
“SANITARY. "
W.TE (Re«)”
"U.T. <6-R)"
WTi. <*-G>F
"CROWN PROP"

KEY TO.COLUMNS ON~INDEX
itstttieiuttu titiiluii

—Jvk ;

NOTES

USE

CONSUMPTIVE COOLING

SPRAY [IRRIGATION

MISC- CONSUMPTIVE

PUBLIC HATER SUPPLY
ANTI-FROST,SPRAY IRRIGATION

MISCELLANEOUS INDUSTRIAL
INDUSTRIAL <OTHER THAN 1 OR 8)
NONjCONSUMPTIVE COOLING

SAND 1 GRAVEL WASHING

MISC. NON <CONSUMPTIVE

AGRICULTURAL;- NO CHARGE

IMPOUNDING
MISCELLANEOUS -NO CHARGE
NRA7ANGLIA INTERBASIN.T/F i

AW-FFLC. INTERSASIN T/f 5
WATER CO*. INTERBASIN T/f

IDB ETC-INTERBASIN T/F

BUS XNTE RBASIN T/F
RECIRCULATION/COMPENSATION
DOMESTIC

COMBINED GEN* AGS OOMESTIC
FISHERY:PURPOSES t
ORNAMENTAL OR RECREATIONAL LAKE
INITIAL.AEST FILLING

PRIVATE WATER UNDERTAKING
SANITARY OR-HYGIENE PURPOSES

WATER TRANSFER CRIVER-RIVER)
WATER ITRANSFER <GROUNDWATER”RIVE R)
WATER TRANSFER (RIVER-GROUNDWATER>.

CROWN PROPERTY: S

C30LING-A1
SPRAY Iff*

P.W*S.
ANTI FROST

INDUSTRIAL
C30LING-C1
SKG WASHG.

GEN. AGRIC
IMPOUNDING

NRA-AN T/F
AH-PLC T/F
W.CAIB T/F
IDB-. T/f
BUB T/F
RECIRC/COMP
OOMESTIC
GENAG/DOM
FISHERY
AMENITY-
INIT. RES
P.W._U.
SANITARY
W.T« <R-«>
U.T- <G-R>
U.T. <R-06)
CROWN PROP

$&fc#



RUN DATE 16 FEB

LICENCE NO.

7/35/06/*6/002
7/35/36/*G/004.
7/35/06/*G/005

7/35/06/*G/00&

7/35/06/*G/007:

7/35/06/*G/008,

7/35/06/*6/009.
7/35/D6/*G/011
7/35/06/0G/012:
7/35/06/*6/013
7/35/36/*G/014
7/35/06/*G/015
7/35/36/*G/01S
7/35/36/*G/017
7/35/36/*6/019.

7/35/36/*G/02i:

7/35/06/*6/02 2.

1994 AT 2.64

LICENCE HOLDER

MR W R A A UTHWATT-BOUVERIE
COR. 1 MRS T » P HELPS
THE GOVERNORS

HR P LAWSON

HR S F.BLOOHFIELO

HR V FLEHIHG6

HRS V 0 FAVELL.K CO

P I MILES t SONS

HR B N & HRS H 5 HINTON
HICKFIELD HALL FARHS

HR R 1 HRS P E DAVIES
CDR.t HRS T O P HELPS
HR D J BYE

HR S F RANDALL

HR V NARSOEN-JONES

HR C 6 UNITE

HR C E ROSE

LICENSED ABSTRCTIONS -

RIVER DE8BEN CATCHMENT

J

SITE NAHE *USE

1 *
BORE AT ASHMELD PLACE*ASHF*LD*SPRAY. IRR
BORE NR GREAT WOOD,ASHFfIELD *GENAG6/00H.
BORE AT BRANOESTON HALL#6RANO *P.W.Ui
WHOLE LICENCE <LN> *
BORE AT LOOSE fHSKETTLEBURGH. *GENAG/DOM*

BORE NU OfUCCTOay FH*KETTLE*H«GENAG/0O0H

WHOLE LICENCE. <LH)J *

BORE AT CRETIN6HAH LODGE,CRET *GENA6/00M
BORE AT SPARKES"S fH#CRETIN6*H*GENAG6/00H

WHOLE LICENCE <LN> *

BORE AT HILL. END«EYKE *GEN. AGRIC
WELL AT QFURCH FM,EYJCE *GEN. AGRIC
BORE AT GREENWOOD FM#HXCKflEL«*6ENAG/DOH

WELL AT .WOODCROFT HALL#H.SOHAH*CENAG/OOH

WELL NR SCHOOL AT EARL SOHAN  *GENAG/fiOH

BORE AT DISUSED AIRFIELOMWETH.*GENAG/0O0H

BORE AT.H,LL—FH*KETTLEBUR6H *GENAG/00H

BORE NR TﬁORPE HALL,ASHFIELD *GENAG/DOH

WELL AT.DECOY FHAHELTON *GEN. AGRIC
WELL.AT PROSPECT FH*CHARSFIELO*GEN. AGRIC
WHOLE LICENCE <LNK *

BORE AT THE CHESTNUTS#EARL SOH*GEN. AGRIC
BORE AT THE CHESTNUTS#EARL SOH*GEN. AGRIC
BORE AT B§RN GROVE FM;ASH80CK.*6EN. AGRIC
WHOLE LICENCE. <LNK *

BORE AT SUDDON HALL~KENTON *GEN. AGRIC
BORE.AT OAKTREE FH*KENTON *6EN. AGRIC

TCHA *GR10 REF

68.1 *TH20586168*121965
1.6 *TH19956292*111965
9.0 *TH24726025*111965
5.800* *121965
5.000*TH25796234*121965
0.800*TH26486140*

2.8 *. *121965
1.3 *TH22696224*121965
1.4 *TM22456178*.

7.2 * *031966
2.700*%TH3J465266*031966
4.500*TH31835185*

1.4 *TH14616291*121965
2.2 *TH20956432*121965
3.3 *TH23496329*121965
4.5 *TH13406355*121965
0.9 *TH27426122*121965
3.4 *TH20216245*121965
3*3  *TM2:9335125*121965
3.3 *TH26755633*121965
0.6 * *121965
0.4 *TH22886307*121965
0.1 *TH22226348*

22. 700*TH1 8665524*1 21 965
2.4 - *121965
1.6 *TH20016563*121965
0.8 *TH19296467*

PACE

Ve

"/

1

*START OATE END OATE
*

J



RUN DATE 16 FEB .1994 AT1 2.64 LICENSED ABSTRCTIONS - RIVER DEBEN CATCHMENT PAGE

LICENCE NO.- LICENCE HOLOER SITE NAI'IIE :USE ;TCHA GRID REF :START DATE:END DATE
7/35/06/*6/023 MR J HAD DOW SORE AT[BLOOD HALL,DEBENHAN *GEN« AGRIC* 5.600 TH18396472*121965 *
7/35/06/*6/024. HRS H REIft BORE AT|HONEUOON HALLAVOODBR. *GEN. AGRIC* 4.1 TH24625941*121965 *
7/35/067*6/028 HR B WWR1GHT BORE AT HOO FH,HOO *GEN. AGRIC* 1.6 TH24575767*121965 *
7/35/067*6/029. NR B It URIGHT BORE AT I1VY. LODGE,HOO *GEN. AGRIC* 0.4. TH23965719*%121965 *
7/35/06/*6/030 fARH OFFICE: BORE AT EASTON PARK,EASTON *GEN. AGRIC* 1.1 TH28505890%121965 *
7/35/06/*G/032 P I._MILES « SONS BORE AT CHURCHYARD* S FH,E.SCH. *GEN. AGRIC* 0.3 TH24526321*%121965 *.
7/35/36/*6/033 NRIJ RITCHIE BORE AT POPLAR Ffl,DEBENHAHj *6EH. AGRIC* 3.3 TH16386185*121965 *
7/35/06/*6/038. HR.R PATTERSON BORE AT CHURCH FR#EARL. SOHAH. *6EN. AGRIC* 1.6 TH23796313*011966 *
7/35/06/*6/04i: NR J F HAAG6 BORE AT HIGH HOUSE FH,FRAHSOEN*GEN. AGRIC* 4.5 TH21315932*011966 *
7/35/06/*G/042 ALDREO 1 SONS WELL ATjSYCAHORE: FH,UETHERIN«. «GEN. AGRIC* 0.4 TH14496425*011966 *
7/3S/36/**/045 NR R C STINNER. DECOY POND AT CARPSEA.ASH *SPRAY IRR * 22.7 TH318 547 *021966 *
7/35/06/*%6/044 <6 H ANDERSON ft SON BORE AT HALL.FM,80ULGE *5FRA1 IRt * 5.7 TM2J2<653207021966 * v
7/3S/36/* 6/045. HRS 0 E LE HAY BORE NE OF 1VY LfID6E,H30 *GEN. AGRIC* 0.8 TH24115738*021966 *
7/35/06/*%G/046 J YOUNGHAN ft SONS BORE AT |c*URSFIEIO HALLi *. ALL * 68.100 TH24005640*021966 *

«ANTI FROST* 18.100 TH24005640* *

*SPRAY IRR * 50.000 TH24005640* *
7/35/06/*G/047- HELHINGHAH ESTATE FARNS BORE NR- TOLLGATE.CORNEft,FRAHSO*GEN. AGRIC* 2.2 TH19215952*041966 *
7/35/06/*6/049 TOLLEHACHE DISCRETIONARY BORE AT RED HOUSI FfeFRAMSDEN *GEN. AGRIC* 2.7. TH20995802*041966 *
7/35/06/*6/050 TOLLEHACHE DISCRETIONARY BORE AT TRANSDEN HALL. FH,fRANS*6EN. AGRIC* 2.7 TH20996004*041966 *
7/35/06/*6/051~ HR A C SAMSON BORE AT EASTON NURSERIES *GEN, AGRIC* | ** TH28055871*041966 *
7/35/D6/*6/052 HR A DOCKERTY BORE AT A_LBBEY HOUSE FH,H.SOHAM*GEN. AGRIC* 0.6 TH216065 52*041 966 *
7/35/06/*6/054" 1VV_.fARHS (CODDENHAM),LTD BORE AT UINDHHISTIE. FH#E.SOHAH*SPRAY IRR * 22.700 TH22556337*051966 *
7/35/36/*6/055> CHARLES LONG LTD BORE AT SYCAHORE.fH,KENTON *GEN. AG6RIC* 1.6 TM191 56621 *081 966 *
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RUN DATE 16 FEB 1994 AT 2.64

LICENCE NO. LICENCE HOLDER" 1
7/35/06/*6/056 H E S FARMS (SUF FOLK) .LTD
7/35/36/**/058 C R.TANNER ]
7/35/06/**/060 H.J HOLLAND * SON 1
|
7/35/06/**/061; A HAYWARD £ SON ‘
LINKEO B
LINKED B
7/35/36/*%S/062. BRIDGE C IVY.FARMS LTD.
7/35/06/*S/063 HR H F HURLOCK
7/35/06/*5/064 K 4 J CLARKE

7/35/06/* */065mMR 3 R WESTERN

7/35/36/*S/066 H tJ FOSKETT

7/35/06/**/067 WILLIAM KERR (FARMS) LTD

7/35/D6/W06B NAUNTON HALL FARMS

LICENSEO ABSTRCTIONS -

RIVER.OEBEN CATCHMENT

*GRID REF *STA8T OATE*ENO-OATE
*_ ft *

*1*28555830*081966

2.270*TM27016030*1 11966

SITE.NAME *USE ¢ TCMA
WELLPTS AT BENTREES FMAEASTON *SPRAY IRR ™ 61.6
BORE Al KETTLEBURGH.HALL#KETT**GEN« AGRIC*

WHOLE LICENCE <LN> *

R OEBEM N OF WICKHAM MARKET *SPRAY .IRR
SEEP-RES S OF FEN COTTrPETT1ST*SPRAY IRR
WHOLE. LICENCE <LN) *
MARSH.DRAINS AT"CAHPSEY.ASH *SPRAY IRR
KARSH DRAIN AT CAMPSEY.ASH *SPRAY IRR
SEEP RES N OF QUILL, + M*CAN.ASH*SPRAY IRR
MARSH DRAIN AT BRIDGE.FN#HACH.*SPRAV IRR
R DEBEN AT GLEVERING HALL;FM *SPRAY IRR
R OEBEN AT LETHERXNGHAM HALL *SPRAY tRR
*
WHOLE LICENCE <LN)- *

R OEBEN AT BRIDGE FM» CRETING*M*SPRAY IRR

WELL. AT BRIDGE FFUCRETINGHAM *GEN« AGRIC

EYKE COMMON WATERCRSE#BROHES*L*SPRAY IRR *
WHOLE LICENCE <LN) * *
ALL SITES (USAGE — 2 )  *SPRA* IRR *
BORE AT PARK.FM/LETHERINGHAM. *GEN. AGRIC*
WELL.AT MODEL FH*EASTON *GEN. AGRIC*
BORE AT-LETHERINGHAM A3BEY *GEN« AGRIC*i\ \

R DEBEN D/S OF KETTLEBURGH BR.*SPRAY >IRR
*

RES 3 OF SANCTUARY. BR#LETHER"T*SPRAY IRR
RES SE OF LETHERINGHAH ABBEY *SPRAY IRR
RES SE Of LETHERINGHAM ABBEY *SPRAY IRR
WHOLE LICENCE <LN) *
ALL SITES (USAGE - 1 >  *SPRAY. IRR
19 WELLPTS AT HIGH HOUSE FM,ft.*, ALL
*SPRAY IRR
*W.T. (G-R>
R OEBEN AT LOU FNSEYKE *SPRAY IRR

*

*

* A"

* X % ok

*

e
*

*

*
*

98. S
69.9
28*6

38.1

20.0
150,0

S.0
2.2

2.7

* *011967
*TH30095668*011967
*TM287 545 *

* *011967
*TM31615618*
ftTM31635558*
*TM317 556 *

*TH30775672*011967

*TM29505730*011967
*TM2960S650*

*TM27575789*011967
*TM28455754*

. *011967
*TM23426045*011967
*TM2 4235996*

*TM23606020*

31.700*i*m-St*-*UTF967

125.0

2.2
4.5
4.5

113.

(o]

113.

(o]

37.0

* *011967
* *
*TM2 7185763*

*TM2 7685825*
*TM26825845*
*TM26465937*
*TM28145860*

*TM2 7245832*.
*TM27275812*
*TM27285803*

* »04i1W7
# <
TM327 538
*TM327 "538
*TM327 538
*PTJ12 526

* % % %

PAGE

*

*

* % % %

*

* % ok % =p *

*

* Ok % o = ok

L T )

3

y



RUN DATE 16 fEB

LICENCE NO.

7/35/06/*6/069

7/35/067*6/070

7/35/06/*G/071
7/35/06/**/073*
7/35/06/*G/074
7/35/06/*Fi/077»
7/35/06/*G/078.

7/35/06/*G/079.

7/35/06/*6/080

7/35/D6/*G/081

7/35/06/*€/082.
7/35/3 6/*G/083>
7/35/36/*S/085
7/35/36/*G/08S

7/35/36/*6/087»

1994 AT 2.64

LICENCE HOLDER

HR J F WRIGHT J

NR D J.WILSON

MR N D SHEFFIELD

WRENTHAM FARMS LTD.
ANGLIAN GILT PRODUCERS LTD
VOUGLAS 60LPSMITN LTD
NOTCUTTS NURSERIES LTD -
Korcurrs nurseries l1td
LINKED D

LINKED D

WILLIAM KERR (FARMS) -LTO

MR D I NEUTEBOOM

MR B NORMAN
NR.J F WRIGHT 1
MR D J. BYE.
W R.UTHWAT T~80tIVERIE#ESQ

MR C N BACON I

LICENSED A8STRCTIONS -

SITE

BORE

WHOLE LICENCE.

BORE
BORE

WELL
BORE
SORE
BORE

BORE

UHOLE LICENCE
AT VALE,FM»UF FORD

BORE
SAND
SAND
BORE

SORE

WHOLE LICENCE
ALL-SITES
ALL SITES
"FOX** BOREHOLE*

"FLINT"

BORE AT CHESTNUT TREE FM*FR.ST*GEN.

BORE

NAME

AT CHINER S FM*H30
(LN>
ATe*DAIRY FM«CRETING6HAN:
AT-DOVE S FHACRCTING6HAM

AT ROOKERY.FNsSEARL.SOHAM

AT-HUNGARIAN HALL*PETTI$T*GEN.

AT OLD PARK FM#LETHER*HAN*GEN.

AT CROWN NURSERYRUFFORD
AT-Norcurrs NURSERY#PETT.
<LN).

t GRAVEL B/H NO 1 uffoRD

C GRAVEL 8/H NO 2 UF/ORD
ATFUFFORO

AT MONEWDEN HALL. FM*ttONEW*GEN.

<LN>
(USAGE - 1 )
(USAGE - z >
STONHAM ASPAL

AT WRISHT* S FM«MONEWDEN

RESERVOIRS AT DECOY .fMSRELTON

BORE

SORE

AT BLUEBELL FMsSFRANSDEN

AT BOUNDARY- FM#FfRAMSOEN

BOREHOLE*STONHAM ASPAL™*

RIVER DEBEN CATCHMENT

*USE *TCMA

* *

*GEN. AGRIC* 2«7
* * 6_6
*GEN. AG6RIC* 3.3
*GEN. AGRIC* 3.3
*GEN. AGRIC* 0.8

AGRIC* ..1

AGRIC* 2.2
*SPRAY IRR * 9.000
*SPRAY®RR * 163.6
* * 124.130
*SPRAY XRR * 23.000
*SPRAY IRR * 78.400
*SPRAY IRR * 78.400
*SPRAY XRR * 22.730

AGRIC* 4.5
* * 45.4
*ANTt FROST*

*SPRAY IRR * 40.9
* ALL *
«ANTI FROST*
*SPRAY IRR *
ALL *
*ANTI FROST*
*SPRAY IRR *

AGRIC* 3.3
*SPRAY IRR * 9.0
*SPRAY IRR.* 24.0
*GEN. AG6RzZC* 1.8
*6EN. AGRIC* 0.9

4

GRID REF :START DATE END DATE

TM24345743*041967

*041967
TM22426083*041967
TM21626090*

TM23116295*051967
TM2£X?5349*061967
TM26825701*111967
TH2940S258*081970
fM30325450*081971

*051972
TH28965265*

TN28 8352*3*""*"
TM28845229*

TM2W45227*
TM24545942*011973

2031973

*
TM15206044*
TM15206044%*
TM1S206044*
TM1S626055*
TM1562605S*
TM15626055*
TM23985949*121973
TM2 2835744*031974
TH2957i~ri091978
TM 192561 35*%011979

TM18676078*011979

101993



\j

RUN OAT8 16 >ee

LICENCE NO.

7/35/06/*6/088

7/35/06/*6/087-

7/35/36/*6/090"
7/35/D6/*6/091;
7/35/06/*G/092-

7/35/06/*G/093-
7/35/36/*G/094

7/35/06/*S/095« W.<KE?R (FARMS),LTD»

7/35/06/*6/097
7/35/36/**/098

7/35/36/*6/099

7/35/D6/*6/103
7/35/06/*6/101

7/35/06/*G/102.

LICENCE HOLDER ]j

NR R V ROBINSON I
WRENTHAM FARMS LTD |
OOUGLAS GOLDSMITH. LTo]
MR P I.WARBURG

A HAVWAKO t SON 1

WESTROPE PARK FARM. |
MR R . HERRING |

i

1

notcutts nurseries Iim;teo

UFFORD PARK LIMITED

0 H AMO.; FKNOWLAND 1
M A LLOYDS |

ANGLIAN GILT PRODUCERS LTD

D NEUTE8OOH ,

|4 mdm

AB3TRCTIONS ™ RIVER DEBEN CATCHMENT

SITE NAME *USE
*

16 WELLPTS AT SINK: FM*EYKE *SPRAY IR«

WHOLE LICENCE <Sl). *SPRAV IRR
SEEP.RES NR 8ING BR«PETTISTREE*SPRAY IRR
SEEP RES NR 6IN6 HALL#PETTIST.*SPRAY IRR

4 WELLPTS NR HETH.CHAP,UFf0*0 *SPRAY.IRR

WELLPTS SE OF LOWDHAM HALL# *SPRAY.IRR

30 WELLPTS AT FEN BARN#PETTIST*$PRAY. IRR
BORE SE OF GROVE FM«PET TZST REE*SPRAT IR*

SEEP.FftES AT SANDPIT FM*UFFORD *$PRAV. XftR

WHOLE LICENCE (s *SPRAY IRR
R.DEBEN 0/S OF KETTLEBURGH BR-*SPRAY IRR
*

MARSH DRAINS AT LOW FM.EASTON *SPRAY IRR

BORE AT.UPPER BARN -UF FORD *$PRAY> IitR

WHOLE.LICENCE (LN> *
TRIB OF RIVER OESEN-MELTON 1  “IMPOUNDING
TRIB OF RIVER DEBEN-MELTON 2  <IMPOUNDING
TRIB OF RIVER DEBEN-MELTON 3 *IMPOUNOING
«SPRAY IRR
TRIB OF RIVER DEBEN-MELTON 4 *IMPOUNOING
TRIB OF RIVER DEBEN-MELTON 5 MMPOUNOING
TRIB OF .RIVER OEGEN-MELTON 6 *IMPOUNDING
TR18 OF*RIVER DEBEN -mMELTON 7*IMPOUNOING
TRIB OF RIVER DEBEN - MELTON 8*IttPOUNOING
WELL.POINTS AT MELTON *RECIRC/COM
WHOLE LICENCE <LN> *

*P.W.U,,

BOREHOLE AT CROWS HALL

BOREHOLE AT HILL.FARM *P.W.U.
BORE AT LEATHERINGHAM *6EN. AGRIC
BORE OLD PARK FRM#LETHERINGHAM*GEN. AGRIC
BORE AT STONHAM ASPAL* *SPRAY.IRR

AfiMIONMIVEHMEN mmf i

TCMA *6RID RETF
72*7 *TM3”~0 519 *061979
45.4 * *041982
*TM287 539*
*TM29075%8 =
2.3 *TM294 532 *071983
68.2 *TN31S 5X2 *081984
23.0 *TM312 548 *081986
90.7 *TN317J»<5"3*0319a7
20.5 *TM305
45.500* *121988
45.500*TM26405951*
*TN27265896*
45.500*%TM2 7205910*.
64.315*TM29975333*061990
2.700* *081990
*1M2911 S156*081990
*TM2 9185157*
*TM29255158*
2.700*%TM29255158*
*TM29315158*
*TM29395159*
*TM29445158*
¢TM29345170*
*TM2.9295175*
2.700*TM$92 25156*
1.100%* *011991
0.735*TM19196284*011991
0.365*TM18606386*
7.320*TN26275721*031987
7.320*TM2684S700*031 987
60.000*TM1S306001*011992

PAGE 5

*$TART DATE*END,DATE *
4

*1019%6

*101996 1

*101996

*
*

*101999

*

* % ok %k *
-~

* %

*092331



HEADQUARTERS
Southern Science Ltd
Premium House, Brighton Road,
Worthing, West Sussex BN11 2EN
Tel: 0903 823328 Fax: 0903 210474

NORTHERN OFFICE
RO. Box 400, Warrington WA2 8TZ
Tel: 0925 243253 Fax: 0925 244547

KENT OFFICE
Southern Science Ltd
Capstone Road, Chatham,
Kent ME5 7QA
Tel: 0634 830655 Fax: 0634 831538

SUSSEX OFFICE
Southern Science Ltd
Lewes Road, Falmer,
Brighton, Sussex BN1 9PY
Tel: 0273 625237 Fax: 0273 683412

HAMPSHIRE OFFICE
Southern Science Ltd
Sparrowgrove, Otterbourne,
Winchester, Hants S021 2SW
Tel: 0962 714585 Fax: 0962 714691

ISLE of WIGHT OFFICE
Southern Science Ltd
Southern House, St Nicholas,

58 St John's Road, Newport,

Isle of Wight P0O30 1LT
Tel: 0983 526611 Fax: 0983 522292



