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SUMMARY 

This r e p o r t gives the r e s u l t s of a survey of a 1 km l e n g t h of the River 
Colne, undertaken i n order t o evaluate proposals t o dredge the r i v e r as 
p a r t of a f l o o d a l l e v i a t i o n scheme. 

Three main types of survey were undertaken: 

( i ) a r a p i d "walk-through" survey of wetland p l a n t s . 
( i i ) a survey of aquatic macroinvertebrates. 
( i i i ) a r i v e r s u bstrate survey. 

I n order t o i d e n t i f y changes i n the R. Colne d u r i n g the recent past, the 
r e s u l t s of the survey were compared w i t h those of two e a r l i e r surveys: the 
f i r s t c a r r i e d out by Nigel Holmes i n 1984/5, and the second by Denise 
Exton i n 1990. 

WETLAND PLANTS 

Updates to the 1990 Survey 

I t i s u n l i k e l y t h a t there have been any major changes i n the p l a n t 
community since 1990. However, two to three times more p l a n t species were 
recorded i n 1991. This i s probably because of d i f f e r e n c e s i n the recording 
technique used. A summary map showing main a d d i t i o n s t o the 1990 l i s t i s 
given on page 8. 

Comparison of the 1984/5 and 1990/1 Surveys 

There are c l e a r i n d i c a t i o n s t h a t wetland p l a n t s are c u r r e n t l y both more 
diverse and more abundant than i n 1984/5. This i s most evident i n : 

( i ) considerable increases i n the d i v e r s i t y of submerged p l a n t s , i n c l u d i n g 
more uncommon species such as Genanthe f l u v i a t i l i s ( r i v e r water-dropwort), 
Butomus umbellatus ( f l o w e r i n g - r u s h ) , and S a g i t t a r i a s a g i t t i f o l i a 
(arrowhead). 

( i i ) Increases i n the abundance of marginal species, such as Sparganium 
erectum (branched bur-reed) and Nasturtium o f f i c i n a l e ( w a t e r - c r e s s ) . 

I n f o r m a t i o n provided by A l i s t a i r D river (NRA, Thames) provides a l i k e l y 
e x planation f o r t h i s . When the f l o o d r e l i e f scheme was f i r s t proposed i n 
the 1970's/80's, r o u t i n e dredging of the River Colne was h a l t e d i n the 
areas l i k e l y to be a f f e c t e d by the scheme. I t i s probable t h a t t h i s has 
allowed time f o r p l a n t c o l o n i s a t i o n (or r e c o l o n i s a t i o n ) aided by p a r t i a l 
r e - s i l t i n g of the r i v e r . 



MACROINVERTEBRATES 

Water Quality 

The BMWP score f o r the survey area was 248 (ASPT 5.4), I n d i c a t i n g t h a t a 
diverse community was present and t h a t water q u a l i t y was 'very good'. 

Conservation Value of the Macrolnvertebrate Community 

64 species were recorded I n the survey reach: a very good, though not 
e x c e p t i o n a l , number of species. These Included 6 l o c a l species and, 
p o s s i b l y , one rare species (a r i f f l e b e e t l e , Oullmnlus m a j o r ) . This b e e t l e 
proved Impossible t o I d e n t i f y w i t h any degree of c e r t a i n t y , since only one 
I n d i v i d u a l , a female, was caught. Males of t h i s species are r e q u i r e d f o r 
r e l i a b l e i d e n t i f i c a t i o n . 

The r i v e r supported a community which i s of high t o very h i g h value t o 
nature conservation (assessed using the p r o v i s i o n a l system devised by Pond 
A c t i o n ) . 

SUBSTRATES 

I n f o r m a t i o n obtained from two augered cores and from the s t r a t a of an 
adjacent gravel p i t i n d i c a t e d t h a t the Colne runs over horizons of 
p o o r l y - s o r t e d , pebbly gravel 4-8m t h i c k . 

River Bed 

I n the n o r t h e r n h a l f of the survey s e c t i o n (upstream of the Greenham 
works) the r i v e r bed substrate consisted of gravels w i t h patches of f i n e r 
sediments (mixtures of sands, s i l t s and c l a y s ) , becoming very s i l t y 
towards the top of the reach. This r i v e r s e c t i o n suported a very diverse 
f l o r a , w i t h frequent stands of the more uncommon submerged species. 

Adjacent t o and downstream of the Greenham works, the r i v e r was shallow 
and the bed consisted of shallow banks of pebble g r a v e l s , which we were 
t o l d had washed down from the works. This area supported p l a n t species 
very s i m i l a r t o those recorded upstream, but the uncommon aquatic species 
were g e n e r a l l y less abundant. 

(Contd.) 



E f f e c t s of Dredging OP River Sediments and Plant and Animal Communities 

The r e s u l t s of the 1991 survey (and comparison w i t h the 1984/85 survey) 
suggest t h a t the ve g e t a t i o n of the r i v e r i s recovering from the e f f e c t s of 
severe dredging d u r i n g the l a t e 1970's or e a r l y 80's. This suggests t h a t a 
single dredging and deepening operation might not have a permanent e f f e c t 
on the ve g e t a t i o n of the r i v e r . 

However, the maintenance dredging needed w i t h a f l o o d r e l i e f scheme could 
cause long-term damage since i t would, i n e f f e c t , permanently remove 
patches of f i n e sediments w i t h which the uncommon p l a n t s are associated. 

I n a d d i t i o n , increased r i v e r depth and changes I n f l o w regime could also 
have d e t r i m e n t a l e f f e c t s on the p l a n t community. 

Although an attempt was made t o p r e d i c t the Impact of dredging on 
i n v e r t e b r a t e communities by means of RIVPACS (River I n v e r t e b r a t e 
P r e d i c t i o n and C l a s s i f i c a t i o n System), t h i s proved impossible. 
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INTRODUCTION AND AIMS 

This r e p o r t , commissioned by Nicholas Pearson Associates, gives the 
r e s u l t s of a survey of part of a 1km l e n g t h of the R. Colne near 
Stanwell Moor (TQ 039749 - 034743). The survey was undertaken t o 
provide I n f o r m a t i o n about the ecology and p h y s i c a l c h a r a c t e r i s t i c s 
of the r i v e r i n order t o evaluate proposals t o dredge i t ( t o a 
depth of 750mm) as p a r t of a f l o o d a l e v i a t i o n scheme. 

Three main surveys were undertaken f o r the r e p o r t : 

1.1 RIVER CORRIDOR SURVEY 

( I ) A b r i e f check of changes i n the r i v e r c o r r i d o r subsequent t o 
a survey undertaken i n 1990 by Denlse Exton f o r Nicholas 
Pearson Associates. 

( I I ) A r e p o r t on s i g n i f i c a n t changes or trends i n the r i v e r 
c o r r i d o r since 1984/5, when an e a r l i e r r i v e r c o r r i d o r survey 
was undertaken by Nigel Holmes ( I n c o r r e c t l y a t t r i b u t e d t o 
Angela Walker i n D.Exton's 1990 r e p o r t ) . 

1.2 INVERTEBRATE SURVEY 

( I ) A survey of aquatic macrolnvertebrates, undertaken i n order 
to assess the conservation value of the r i v e r ' s I n v e r t e b r a t e 
community. 

( I I ) A p r e d i c t i o n of the e f f e c t of dredging on the i n v e r t e b r a t e 
community using the River I n v e r t e b r a t e P r e d i c t i o n and 
C l a s s i f i c a t i o n System (RIVPACS) 

1.3 SUBSTRATE SURVEY 

( I ) Examination of r i v e r sediment and core m a t e r i a l together w i t h 
a review of any e x i s t i n g data on r i v e r s u b s t r a t e s . 

( I I ) A b r i e f r e p o r t t o provide a q u a l i t a t i v e assessment of the 
e f f e c t s of dredging t o the proposed depth. 



METHODS 

2.1 RIVER CORRIDOR SURVEY METHODS 

A 'walk through' check was made to i d e n t i f y any major changes to 
the r i v e r c o r r i d o r subsequent t o Denise Exton's 1990 survey. 

During t h i s check a l i s t of wetland p l a n t species was compiled. 
P a r t i c u l a r a t t e n t i o n was given t o the d i s t r i b u t i o n and abundance of 
l o c a l , r a r e and aquatic macrophyte species. 

The p l a n t s recorded were those which appear on the Nature 
Conservancy Council wetland p l a n t species l i s t . Where possible 
macrophytes were i d e n t i f i e d to species l e v e l i n the f i e l d . C r i t i c a l 
species were taken back t o the l a b o r a t o r y f o r i d e n t i f i c a t i o n . 

2.2 MACROINVERTEBRATE SURVEY METHODS 

Two types of macroinvertebrate surveys were undertaken: 

i ) An extensive 'bankside' survey of the the whole (1km) l e n g t h of 
the Colne, which was undertaken t o give as complete a species 
l i s t as possible f o r the r i v e r . (See 2.2.1.) 

i i ) A timed survey undertaken i n one 50m s t r e t c h t o give s p e c i f i c 
i n f o r m a t i o n on: 

(a) water q u a l i t y (using a BMWP sc o r e ) . (See 2.2.2.) 

(b) the p o t e n t i a l e f f e c t s of any dredging on i n v e r t e b r a t e 
communities (using RIVPACS). (See 2.2.2.) 

For both types of survey aquatic macroinvertebrates were c o l l e c t e d 
by sweep n e t t i n g i n v e g e t a t i o n , kick-sampling g r a v e l l y s u b s t r a t a , 
and dredging the s i l t y s ubstrata using a standard pondnet 
(1mm square mesh). 

2.2.1 Bankside sample and sort 

To give i n f o r m a t i o n about i n v e r t e b r a t e s along the whole (1km) 
le n g t h of the survey s e c t i o n , the e n t i r e area was netted and 
searched f o r species a t i n t e r m i t t e n t p o i n t s over a p e r i o d of 
5hrs. Netted samples were sorted on the bankside and, i f p o s s i b l e , 
species were i d e n t i f i e d i n the f i e l d . Other species were returned 
to the l a b o r a t o r y f o r i d e n t i f i c a t i o n . Species recorded during the 
bankside s o r t , but not present i n the timed sample (see below), are 
l i s t e d as "present" i n the species l i s t (see Appendix 2 ) . 

2.2.2 Timed sample (standard methodology f o r BMWP & RIVPACS a n a l y s i s ) 

The timed sample was taken w i t h i n a 50m s t r e t c h of the r i v e r . This 
was chosen t o be as r e p r e s e n t a t i v e as poss i b l e of the whole (1km) 
survey s e c t i o n (see Figure 1.). The t o t a l sampling time (3 minutes) 
was d i v i d e d up so t h a t the amount of time spent sampling i n any 
mic r o h a b i t a t was p r o p o r t i o n a l t o the area covered by t h a t 
m i c r o h a b i t a t . 



I n a d d i t i o n , a b r i e f period (approximately 2 minutes) was spent 
searching the 50m s t r e t c h f o r i n v e r t e b r a t e s which might otherwise 
be missed using the 3 minute area-dependent method. The 3-mlnute 
sample, and any other animals found d u r i n g the 2-minute search, 
were returned t o the l a b o r a t o r y f o r s o r t i n g and i d e n t i f i c a t i o n . 

I n the l a b o r a t o r y , the sample was sorted I n order t o give a l i s t of 
groups and species of i n v e r t e b r a t e present. A subsample was sorte d 
to give an i n d i c a t i o n of r e l a t i v e abundance. Species found d u r i n g 
the 2-mlnute search were added t o t h i s l i s t . 

I n f o r m a t i o n on the families of i n v e r t e b r a t e s present was used to 
obt a i n a BMWP ( B i o l o g i c a l M o n i t o r i n g Working Party) score, which 
provides an estimate of water q u a l i t y . 

Physical and chemical data from the r i v e r was sent t o the NRA 
Thames Region f o r an a l y s i s using RIVPACS (River I n v e r t e b r a t e 
P r e d i c t i o n and C l a s s i f i c a t i o n System. 

2.2.3 Assessment of the conservation value of the macrolnvertebrate 
commiunlty I n the Rlvier Coliae 

The, conservation value of the aquatic macroinvertebrate communities 
was assessed using the c r i t e r i a described I n Table 2. 

Note I n t h i s r e p o r t the assessment of the conservation value of the 
macroinvertebrate communities has been made using data from a 
s i n g l e season. C o l l e c t i n g i n two or three d i f f e r e n t seasons of the 
year ( i e s p r i n g , summer and autumn) u s u a l l y r e s u l t s i n the 
recording of 30-50% more species than are found i n a s i n g l e season. 
I t i s po s s i b l e t h a t , amongst these new species, f u r t h e r uncommon 
species could be recorded. 

2.3 SUBSTRATE SURVEY METHODS 

2.3.1 Chaniiel sediments 

A b r i e f f i e l d examination of the r i v e r bed sediment was made 
throughout the survey l e n g t h . To provide more d e t a i l , sediment 
tra n s e c t s were undertaken at f o u r l o c a t i o n s (see Figure 1 ) . Along 
these t r a n s e c t s , sediment samples were removed every 2m f o r 
l a b o r a t o r y a n a l y s i s (see below). 

Further i n f o r m a t i o n about r i v e r substrates was given by Mr Hunt, 
s i t e manager of the Greenham works. 

2.3.2 Cores 

900mm cores were dug at the margin of the r i v e r at two l o c a t i o n s 
using a.ipOmm diameter soil.auger (see ..Figure 1 ) . The m a t e r i a l from 
each core was examined i n the f i e l d and samples from the t o p , 
middle and bottom of the core were removed f o r l a b o r a t o r y a n a l y s i s . 



I n f o r m a t i o n about near-surface geology i n the area was taken from 
the r e l e v a n t B r i t i s h Geological Survey map. 

Local data was given by Greenham's s i t e workers who provided 
i n f o r m a t i o n about the s t r a t a i n a r e c e n t l y excavated gravel p i t 70m 
west of the R.Colne. 

2.3.3 Laboratory analysis 

Q u a l i t a t i v e a n a l y s i s of sediments from the cores and the r i v e r bed 
were undertaken i n the l a b o r a t o r y : sediment samples were spread out 
over a l a r g e white t r a y and the percentage of c l a s t s i n each of 5 
size groups was assessed by eye w i t h reference t o a g r a p h i c a l c h a r t 
of c l a s t s i z e s . Clast size groups were based on the Wentworth Scale 
(1922), see Appendix A. 

An assessment was also made of the degree of sediment ' s o r t i n g ' i n 
each sample (a sample co n t a i n i n g clay, s i l t , sand and gr a v e l would 
be poorly s o r t e d ; one con t a i n i n g only g r a v e l would be w e l l s o r t e d ) . 
The maximum c l a s t size and the average s i z e of c l a s t s i n the coarse 
f r a c t i o n were measured. 

Approximately 25% of the sediment samples underwent a f u r t h e r 
a n a l y s i s : each sample was shaken w i t h water I n a glass vessel and 
allowed t o s e t t l e out through the water column under g r a v i t y . This 
ensured a s l i g h t l y more accurate check of the percentage of the 
' f i n e s ' ( s i l t and c l a y ) i n the samples. 

2.4 OTHER PHYSICAL AND CHEMICAL PARAMETERS MEASURED 

A number of other p h y s i c a l parameters were measured t o a i d 
i n t e r p r e t a t i o n of the b i o l o g i c a l data and provide i n f o r m a t i o n 
r equired f o r RIVPACS a n a l y s i s . 

2.4.1 Water depth 

Changes i n water depth along the f i e l d survey l e n g t h were assessed 
by t a k i n g 6 transects of the r i v e r (see Figure 1 ) . Along each 
transect water depth was measured every metre. The r e s u l t s from 
each t r a n s e c t were averaged. Maximum and minimum depths were noted. 

2.4.3 Chemistry 

A l k a l i n i t y was determined using an Aquamerck 8048 Carbonate 
hardness measuring k i t . On the advice of the I n s t i t u t e of 
Freshwater Ecology ( I F E ) , n i t r a t e and c h l o r i d e concentrations are 
not being included I n the RIVPACS p r e d i c t i o n as the programme 
assumes t h a t the environmental parameters are those of an 
undisturbed s i t e ( J . Wright, pers. comm.) 

2.4.3 Others 

A l t i t u d e , distance of the r i v e r from source, and slope were 
estimated from Ordnance Survey 1:10,000 scale maps (second s e r i e s ) . 
Estimates of discharge category were provided by the N a t i o n a l 
Rivers A u t h o r i t y . 



Figure 1. 
Location of transects, cores 
and BMWP sampling area. 

Location ofco/e. 



3. RIVER CORRIDOR SURVEY 

3.1. UPDATES TO THE 1990 SURVEY 

E s s e n t i a l l y there were few changes t o the nature and v e g e t a t i o n of 
the bank and margins between the 1990 and 1991 surveys. 

Although most of the d i f f e r e n c e s i d e n t i f i e d r e l a t e d t o the number 
and abundance of wetland p l a n t species t h a t were noted, the 
m a j o r i t y of these were l i k e l y t o be due t o d i f f e r e n c e s i n recording 
technique r a t h e r than t o r e a l changes or t r e n d s . 

The main updates to the 1990 survey sections are o u t l i n e d below and 
summarised i n Figure 2. A co m p i l a t i o n of the wetland p l a n t s 
recorded d u r i n g each of the surveys (1991, 1990 and 1984/5) i s 
given i n Table 1. A t o t a l species l i s t i s given i n Appendix 1. 

3.1.1 Section 3 ( 7 4 ) * (TQ 038748-037745) 

Banks: A number of a d d i t i o n a l marginal species were noted eg. 
Carex r i p a r i a ( g r e a t e r pond-sedge), Apium n o d i f l o r u m ( f o o l ' s 
w a t e r - c r e s s ) , Ranunculus sceleratus ( c e l e r y - l e a v e d b u t t e r c u p ) and 
Veronica beccabunga (brooklime) (see Table 1) but i n general only 
small stands were present. 

Channel: The 1990 re p o r t s l i g h t l y underemphasised the d i v e r s i t y of 
submerged pl a n t s present. I n a d d i t i o n t o the f o u r species noted, 
there were frequent submerged stands of Butomus umbellatus 
( f l o w e r i n g - r u s h ) and C a l l i t r i c h e sp. ( s t a r w o r t ) . F o n t i n a l i s 
a n t i p y r e t i c a ( w i l l o w moss) and Elodea n u t t a l l i i ( N u t t a l l ' s 
pondweed) were recorded o c c a s i o n a l l y and small stands of Nuphar 
l u t e a ( y e l l o w w a t e r - l i l y ) were present i n the more s i l t y areas 
towards the n o r t h of the s e c t i o n . 

3.1.2 Section 4 ( 7 5 ) * (TQ 037745-034742) 

Banks: The bare eastern banks next t o the Greenham y a r d , mentioned 
i n Denise Exton's r e p o r t , had become overgrown w i t h wetland 
ruderals p a r t i c u l a r l y Epilobium hirsutum ( g r e a t w i l l o w h e r b ) and 
U r t i c a d i o i c a (common n e t t l e ) . Conium maculatum (hemlock) was more 
extensive on the banks than i n d i c a t e d on the 1990 survey map. 

*NOTE Section numbers r e f e r t o Denise Exton's 1990 r i v e r c o r r i d o r 
survey. Numbers i n parentheses r e f e r t o N i g e l Holmes's 1984/5 
survey. 



A number of a d d i t i o n a l species were noted (see Table 1 ) , 
p a r t i c u l a r l y S c u t e l l a r i a g alericuTata ( s k u l l c a p ) which was l o c a l l y 
frequent on lower banks near t o the waters edge. 

Channel: The area between the two Greenham bridges supported a more 
diverse f l o r a than i n d i c a t e d : i n a d d i t i o n t o water crowfoot 
(Ranunculus p e n i c i l l a t u s ) which was noted i n the 1990 survey as the 
dominant species, the r i v e r supported stands of 7 other submerged 
species. These included the frequent occurrence of small stands of 
Oenanthe f l u v i a t l l i s ( r i v e r water-dropwort) and C a l l l t r l c h e sp. 
( s t a r w o r t ) growing i n both the f a s t e r - f l o w i n g p a r t s of the channel 
and along the slow e r - f l o w i n g (?more s i l t y ) margins. 

Butomus umbellatus ( f l o w e r i n g - r u s h ) , Sparganlum emersum (unbranched 
bur-reed) and S a g i t t a r l a s a g l t t l f o l l a (arrowhead) were a l s o 
present, though much less abundant than i n s e c t i o n 3. F o n t i n a l i s 
a n t i p y r e t l c a ( w i l l o w moss) was f a i r l y common on hard substrates 
such as large stones or concrete b l o c k s . Two stands of Potamogeton 
pectinatus ( f e n n e l pondweed) were also recorded, growing i n mid 
channel amongst the stands of water crowfoot. 
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3.2. COMPARISON OF 1990/1 AND 1984/5 SURVEYS 

I t i s only possible t o make very generalised comparisons between 
the recent (1990/91) surveys and Nigel Holmes's e a r l i e r 1984/5 
survey because: 

( i ) No species l i s t s were a v a i l a b l e f o r the 1984/5 survey, making 
i t d i f f i c u l t t o compare changes i n the number of marginal and 
submerged species. 

(11) Some surveyors only record dominant or very abundant p l a n t 
species on r i v e r c o r r i d o r maps. I t i s t h e r e f o r e d i f f i c u l t t o 
assess changes or trends i n the d i s t r i b u t i o n of most p l a n t 
species. 

3.2.1 OVERALL 

Overall the dominant marginal species recorded i n 1984/5 seem 
s i m i l a r t o those present i n 1991, the only c l e a r change being an 
increase i n the number and extent of stands of Sparganium erectum 
(branched bur-reed) and Nasturtium o f f i c i n a l e ( w a t e r - c r e s s ) . The 
t o t a l number of marginal species recorded was considerably less i n 
1984/5 than 1991, but again t h i s may be l a r g e l y due t o d i f f e r e n t 
recording methods, so cannot be r e l i a b l y i n t e r p r e t e d as an increase 
i n d i v e r s i t y (see 3.2.(11) above). 

I n contrast there i s a c l e a r suggestion from the maps t h a t 
submerged species are more diverse now than they were i n 1984/5, 
w i t h c o l o n i s a t i o n of the r i v e r channel by uncommon aquatic species 
such as Oenanthe f l u v i a t i l i s ( r i v e r w ater-dropwort), Butomus 
umbellatus ( f l o w e r i n g - r u s h ) and S a g i t t a r i a s a g i t t i f o l i a 
(arrowhead). 

The o v e r a l l Impression from both the channel margin and the 
submerged f l o r a i s t h a t the r i v e r was severely damaged or dredged 
p r i o r t o 1984/5 and i s g r a d u a l l y being r e c o l o n i s e d . 

I n f o r m a t i o n from A l i s t a i r Driver (NRA) provides a l i k e l y 
e x p l a n a t i o n : when the f l o o d r e l i e f scheme was f i r s t mooted i n the 
1970s/80s, r o u t i n e dredging of the River Colne was ha l t e d i n the 
areas l i k e l y t o be a f f e c t e d by the scheme. 

The i m p l i c a t i o n i s t h a t t h i s period w i t h o u t dredging has allowed 
time f o r p l a n t c o l o n i s a t i o n (probably r e c o l o n i s a t i o n ) , aided by 
p a r t i a l r e - s i l t i n g of the r i v e r . 

More d e t a i l e d d i f f e r e n c e s between 1990/1 and 1984/5 records f o r the 
two survey sections are o u t l i n e d below and summarised i n Figure 3. 
Differences i n the number of species of wetland p l a n t s recorded are 
shown i n Table 1. 



3.2.2 Section 3 ( 7 4 ) , (TQ 038748-037745) 

Bank vegetation. Comparison of the 1984/5 and 1990 maps suggests 
t h a t the d i s t r i b u t i o n of herbs, grasses and scrub on the banks has 
remained g e n e r a l l y s i m i l a r although a number of smaller ( p l a n t e d ? ) 
willows on the r i g h t bank may have died or been removed i n the l a s t 
6 years. 

Channel margin vegetation seems to have changed l i t t l e i n the 
upstream p a r t of the s e c t i o n (although the 1984/5 survey does not 
record the present marginal stands of Biitomus umbellatus 
f l o w e r i n g - r u s h ) . 

I n the downstream h a l f of the s e c t i o n , recent surveys record 
approximately twice as many stands of both t a l l emergents (mainly 
Sparganium erectum, branched bur-reed w i t h some Butomus umbellatus 
f l o w e r i n g rush) and low growing marginal p l a n t s ( p a r t i c u l a l r y 
Nasturtium o f f i c i n a l e (water-cress) and Myosotis s c o r p i o i d e s 
(water f o r g e t - m e - n o t ) ) . 

The submerged f l o r a seems very d i f f e r e n t : the 1984/5 survey 
suggests a channel only sparsely colonised by Ranunculus sp. (water 
crowfoot) and occasional Sparganium emersum (unbranched bur-reed) 
w i t h areas of unvegetated channel between. The 1990 and 1991 
surveys both record a much more diverse f l o r a dominated by mixed 
stands of Genanthe f l u v i a t i l i s ( r i v e r water-dropwort), Butomus 
umbellatus ( f l o w e r i n g - r u s h ) , Sparganium emersum (unbranched 
bur-reed). Ranunculus p e n i c i l l a t u s (water c r o w f o o t ) , S a g i t t a r i a 
s a g i t t l f o l i a (arrowhead) and C a l l i t r i c h e sp ( s t a r w o r t ) . 

3.2.3 Section 4 ( 7 5 ) , (TQ 037745-034742) 

Bank vegetation: Nigel Holmes's map gives l i t t l e i n f o r m a t i o n about 
the composition of bank community but the d i s t r i b u t i o n of herbs, 
grasses and scrub seems broadly s i m i l a r t o the recent surveys. 

Channel margin vegetation i s almost c e r t a i n l y more extensive now 
than 6 years ago. This i s p a r t i c u l a r l y evident on the r i g h t bank 
downstream of the concrete bridge where the marginal f r i n g e of 
Nasturtium o f f i c i n a l e (water-cress) was t h i n and patchy i n 1984/5 
but i s now semi-continous. 

The c u r r e n t extent of t a l l emergent species (mainly Sparganium 
erectum; branched bur-reed) i s s i m i l a r t o t h a t shown i n e a r l i e r 
surveys although the d i s t r i b u t i o n has changed s l i g h t l y ; w i t h two 
Sparganium stands which were f o r m e r l y evident on the r i g h t bank of 
the r i v e r no longer present and two new stands now present upstream 
of the concrete b r i d g e . 

(Contd) 
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Submerged species: Upstream ( n o r t h ) of the new b r i d g e a l l the 
surveys continue t o show a submerged community dominated by 
Ranunculus p e n i c i l l a t u s ( r i v e r w a t e r - c r o w f o o t ) . However, there i s 
some i n d i c a t i o n t h a t stands of Ranunculus may have been l e s s 
extensive i n 1984/5. There may also have been an increase i n the 
d i v e r s i t y of other submerged species (eg Oenanthe, S a g g i t a r i a , 
Butomus) but these were were under-recorded i n the 1990 survey, 
and might also have been I n 1984/5. 

Downstream of the new bridge the present p l a n t community c l e a r l y 
shows an Increase i n d i v e r s i t y since the 1984/5 survey: the 
o r i g i n a l dominance by water-crowfoot having g i v e n way t o a d i v e r s e 
mixed community of aquatic species, very s i m i l a r t o those of 
s e c t i o n 3. 
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TABLE 1 WETLAND PLANT SPECIES RECORDED DURING THE THREE SURVEYS 

91=1991 Pond A c t i o n 90=1990 Denise Exton 85/6=1985/6 N i g e l Holmes 

SPECIES 

SUBMERGENT SPECIES 

SECTION 3 
91 90 85/6 

SECTION 4 
91 90 85/6 

Flowering-rush + + 
Starwort + + 
N u t t a l l ' s Pondweed + 
Willow moss + 
Yellow W a t e r - l i l y + 
Floati n g - l e a v e d water-dropwort + + 
Fennel Pondweed 
Stream water-crowfoot + + 
Arrowhead + + 
Unbranched Bur-reed (Strapweed) + + 
TOTAL SUBMERGED SPECIES 9 6 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
10 

+ 
+ 

EMERGENT SPECIES 

Creeping Bent 
Water P l a n t a i n 
Fool's Water-cress 
Bur-marigold (prob. T r i f i d ) 
Greater Pond-sedge 
Hemlock 
Great Willowherb 
Meadowsweet 
Reed Sweet-grass 
I n d i a n Balsam 
Gipsywort 
Water Forget-me-not 
Water Chickweed 
Water-cress 
Reed Canary-grass 
Amphibious B i s t o r t 
Water Pepper 
Celery-leaved Buttercup 
Great Yellow-cress 
Water Dock 
Water Figwort 
Skullcap 
B i t t e r s w e e t 
Branched Bur-reed 
Marsh Woundwort 
Common Comfrey 
Common N e t t l e 
Brooklime 
Blue Water-speedwell 
TOTAL EMERGENT SPECIES 

TOTAL SPECIES 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
25 

34 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 

+ 

+ 

+ 
+ 

15 8 

22 

32 11 

+ 
+ 

+ 
+ 
+ 
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4. MACROlNVERTEBKATE SURVEY OF THE RIVER COLNE 

4.1 Species Richness and composition of the fauna 

A l i s t of the i n v e r t e b r a t e species recorded d u r i n g t h i s survey of 
the River Colne i s given i n Appendix 2. 

A summary of major I n v e r t e b r a t e groups, and the number of species 
i n each group, recorded can be found i n Appendices 3 and 4. 

64 species of macroinvertebrate were recorded d u r i n g t h i s survey. 

The macroinvertebrate community of the r i v e r was dominated 
numerically by crustacean, mayfly and s n a i l species. 

The water s l a t e r ( or hog louse) Asellus aquaticus and the 
freshwater shrimp Gammarus pulex were both abundant: the former may 
be found i n almost any permanent, base-rich body of water 
throughout B r i t a i n , but Gammarus pulex i s known t o be r e l a t i v e l y 
i n t o l e r a n t of organic p o l l u t i o n . Both crustacean species together 
were so numerous as t o outnumber a l l other macroinvertebrates 
present. 

Caenis luctuosa (one of the f a m i l y of may f l i e s known 
c o l l e c t i v e l y as "Angler's Curse"), a species t y p i c a l of running 
water, was the dominant mayfly; also present i n s l i g h t l y smaller 
numbers were Baetis fhodani ( t h e Large Dark Olive Spinner) and 
Ephemerella I g n i t a (the Blue Winged Olive Dun). These species 
are a l l common and widespread i n clean f l o w i n g water c o n d i t i o n s , 
and are an extremely important element i n the d i e t of f i s h . 

Snails were very w e l l represented i n the fauna, w i t h 19 species 
present: almost 50% of the t o t a l number of B r i t i s h freshwater 
s n a i l s . The dominant s n a i l species was B i t h y n i a t e n t a c u l a t a , an an 
operculate s n a i l which i s c h a r a c t e r i s t i c of la r g e ponds and lakes 
but i s o f t e n found i n smaller r i v e r s . 

Neither beetles nor bugs were we l l - r e p r e s e n t e d i n the the r i v e r 
fauna. Only 4 bug species were found (though nymphs of a t l e a s t 2 
others were p r e s e n t ) , and of these o n l y 1 or 2 i n d i v i d u a l s of each 
were i n evidence. S i m i l a r l y , there were u s u a l l y only s i n g l e 
i n d i v i d u a l s of the 10 beetle species recorded. 
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The i n v e r t e b r a t e fauna of the River Colne i s broadly comprised of 
two community types: species which are t y p i c a l of f l o w i n g water 
(found i n the more f a s t - f l o w i n g g r a v e l l y p a r t s of the r i v e r ) , and 
those which are more t y p i c a l of s t i l l water ( i n h a b i t i n g the 
sl u g g i s h , s i l t y , w e l l vegetated margins). 

For example, the leeches Eirpobdella d c t o c u l a t a and Erpobdella 
testacea are both present. The former i s very common i n f a s t -
f l o w i n g , base-rich streams and r i v e r s , whereas the l a t t e r i s 
p a r t i c u l a r l y t o l e r a n t of low oxygen l e v e l s and i s more t y p i c a l of 
small eutrophic ponds. S i m i l a r l y , Ancylus f l u v i a t i l i s ( t h e River 
Limpet), a species common on r i v e r i n e stones and other hard 
s u b s t r a t a , and Acroloxus l a c u s t r i s ( t h e Lake Li m p e t ) , u s u a l l y a 
s t i l l water species were both present. 

I t i s worth n o t i n g t h a t at l e a s t one sponge species, probably 
Ephydatia f l u v i a t i l i s , was very abundant, growing p r o f u s e l y on 
almost every a v a i l a b l e surface. Sponges are known t o be dependent 
upon clean water so t h a t they are " o f t e n the f i r s t organisms t o d i e 
when waters become p o l l u t e d " ( F i t t e r and Manuel, 1986). 

4.2 RARE SPECIES 

One p o t e n t i a l l y r a r e species was recorded as p o s s i b l y present i n 
the r i v e r : the r i f f l e b e e t le Oulimnius major, which i s l i s t e d i n 
the Red Data Book as a Category 3* species, i e one t h a t i s 
"believed t o be rare ....but too r e c e n t l y discovered or recognised 
to be c e r t a i n of p l a c i n g " ( B r i t i s h Red Data Books 2. In s e c t s : pp. 1 
& 22). A f u r t h e r d i f f i c u l t y i s t h a t only one i n d i v i d u a l , a female, 
was recorded; w h i l e t h i s specimen bore a l l known c h a r a c t e r i s t i c s of 
Oulimnius major, males are required f o r r e l i a b l e i d e n t i f i c a t i o n . 

4.3 LOCAL SPECIES 

A t o t a l of 6 l o c a l species were recorded d u r i n g the survey. 

Two l o c a l beetle species were recorded: Gyrinus u r i n a t o r and 
Ha l l p l u s laminatus. Gyrinus u r i n a t o r , a w h i r l i g i g b e e t l e t y p i c a l of 
running water, i s more commonly found i n south-west England. 
H a l l p l u s laminatus, a small beetle of the H a l i p l i d f a m i l y , i s 
N a t i o n a l l y Notable B; i t i s l o c a l l y common i n south-east England 
and frequents lowland c a n a l s / r i v e r s and s i l t ponds. 

B i t h y n i a l e a c h i (Leach's B i t h y n i a ) I s an operculate s n a i l , l o c a l l y 
common i n south-east England, which i s u s u a l l y associated w i t h 
s l o w - f l o w i n g and s t i l l water. Theodoxus f l u v i a t i l i s (the N e r i t e ) 
and V i v i p a r u s v i v i p a r u s (the River S n a i l ) are both found i n 
calcareous r i v e r s , the former p r e f e r r i n g r a p i d f l o w s . Both are 
common, but r e s t r i c t e d i n range t o Southern England. 

The leech Erpobdella testacea i s r e s t r i c t e d t o England and Wales, 
where i t i s widespread but uncommon. I t i s , i n general, more 
t y p i c a l of ponds than f l o w i n g water. 
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4.4 CONSERVATION VALDE OF THE MACROIHVERTKBRATK COMMONITY OF THE RIVER 
COLNE 

The p r o v i s i o n a l system o u t l i n e d i n Table 2 may be used t o assess 
the nature conservation value of the i n v e r t e b r a t e community. 

The 1km s e c t i o n of the River Colne y i e l d e d a moderately h i g h number 
of l o c a l species ( 6 ) . I n a d d i t i o n there i s a probable record f o r 
the questionably r a r e species, Oulimnius major (see 4.2 above). 

This s e c t i o n of the River Colne should be regarded as being of high 
to very high value t o nature conservation. 

4.5 WATER QDALITY ASSESSMENT USING BMWP AND ASPT SCORES 

BMWP AND ASPT 

The macroinvertebrate f a m i l i e s recorded i n the timed sample and the 
ex t r a search w i t h i n the sampling s e c t i o n were used t o c a l c u l a t e the 
B i o l o g i c a l Monitoring Working Party (BMWP) score and Average Score 
Per Taxon (ASPT). 

The BMWP scoring system awards po i n t s t o d i f f e r e n t f a m i l i e s of 
macroinvertebrate which broadly r e f l e c t t h e i r t o l e r a n c e of organic 
p o l l u t i o n and oxygen s t r e s s . Families which are i n t o l e r a n t of 
organic p o l l u t i o n and oxygen stress ( u s u a l l y f a m i l i e s found i n f a s t 
f l o w i n g r i v e r s ) score 10 p o i n t s . Families which are more t o l e r a n t 
of organic p o l l u t i o n and oxygen s t r e s s score less p o i n t s , down t o 1 
p o i n t . The BMWP score i s the t o t a l of the scores of a l l the 
f a m i l i e s i n a sample. The higher the score, the less l i k e l y i t i s 
t h a t the stream i s p o l l u t e d . 

4.5.1 BMWP re s u l t s for the R. Colne 

The t o t a l BMWP score was 248, and the ASPT was 5.4: t h i s i n d i c a t e s 
a 'very good' water q u a l i t y . A l i s t of the i n v e r t e b r a t e f a m i l i e s 
used t o c a l c u l a t e the BMWP score are given i n Appendix 6. 

4.6 Prediction and c l a s s i f i c a t i o n of the macroinvertebrate fauna using 
RIVPACS 

The IFE ( I n s t i t u t e of Freshwater Ecology) RIVPACS (River 
I n v e r t e b r a t e P r e d i c t i o n and C l a s s i f i c a t i o n System) computer 
programme p r e d i c t s BMWP and ASPT scores and fauna f o r u n p o l l u t e d 
r i v e r s w i t h environmental parameters s i m i l a r t o those given. This 
i s done by comparison w i t h other r i v e r s i n the IFE database. 

However, despite two runs by the NRA Thames Region the RIVPACS 
programme could not generate a s a t i s f a c t o r y p r e d i c t i o n of the 
i n v e r t e b r a t e community. This may have been because the IFE database 
d i d not contain any unpo l l u t e d reference s i t e s w i t h p h y s i c a l 
features corresponding t o those given f o r the R. Colne. Because of 
t h i s , i t was not pos s i b l e t o p r e d i c t a t a r g e t 'unpolluted' 
community f o r the Colne or to f u r t h e r p r e d i c t the e f f e c t s of 
dredging on the i n v e r t e b r a t e community. 
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TABLE 2. SYSTEM USED FOR ASSESSING THE NATURE CONSERVATION 
AQUATIC MACROINVERTEBRATE COMMUNITIES 

VALUE OF 

CONSERVATION 
VALUE 

DESCRIPTION OF COMMUNITY 

VERY HIGH Supporting a r i c h community of macroinvertebrate 
species, i n c l u d i n g l o c a l species and/or r a r e ( i e 
Red Data Book) species. Note t h a t some s i t e s w i t h 
rare species may be r e l a t i v e l y species-poor. 
Sites i n t h i s category are l i k e l y e i t h e r t o be 
Sites of Special S c i e n t i f i c I n t e r e s t i n t h e i r own 
r i g h t , or w i t h i n l a r g e r SSSI's. 

HIGH Supporting a r i c h community of common 
macroinvertebrate species. A small number of l o c a l 
species present. No rare species. 
Could include s i t e s on SSSI's or s i t e s of l o c a l 
nature conservation value. 

MODERATE/LOW Supporting only common macroinvertebrate species. 
No rare or uncommon species. 
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5 SUBSTRATE, SEDIMENTS AND WATER DEPTHS 

5.1 NEAR-SURFACE GEOLOGY 

Study of the 1:50,000 g e o l o g i c a l map of the area i n d i c a t e s t h a t the 
R. Colne runs d i r e c t l y over g l a c i a l g ravels ( p a r t of the R.Thames 
t e r r a c e s ) . These g r a v e l s , i n t u r n , unconformably o v e r l i e the London 
Clay. I n f o r m a t i o n from the s t r a t a of the Greenham gra v e l p i t (which 
l i e s approx 70m west of the r i v e r ) suggests t h a t , i n t h i s area, the 
thickness of the gravel horizon v a r i e s between approximately 4 and 
8m. 

5.2 CORES 

Two 900mm deep cores were dug to enable comparison between the 
grave l substratum and r i v e r bed sediments. 

The cores were very uniform i n composition, c o n s i s t i n g throughout 
of p o o r l y - s o r t e d * pebbly g r a v e l s . The n o r t h core was s l i g h t l y more 
sandy than the south (see Appendix 7 ) . 

5.3 RIVER BED AND SEDIMENT & WATER DEPTH TRANSECTS 

The base of the r i v e r was f a i r l y c l e a r l y d i v i d e d i n t o 3 main 
substrate types. Each was associated w i t h d i f f e r e n t bedform 
c h a r a c t e r i s t i c s , water depths and v e g e t a t i o n communities. 

Four sediment tr a n s e c t s were undertaken t o t y p i f y changes i n the 
nature of the r i v e r bed (see Appendix 8 and Figure 1 ) . 

A d e s c r i p t i o n of the r i v e r substrate types i s given below and 
summarised i n Figure 4. Associations between the r i v e r s u b s t r a t e 
type and v e g e t a t i o n communities are summarised i n Figure 5. 

5.3.1 River Substrate Type 1. 

This r i v e r substrate type was c h a r a c t e r i s t i c of two areas: 

( i ) A s t r e t c h of approximately 250m immediately n o r t h of the 
Greenham works (TQ 03877480 - 03807453) (Transect 2) 

( i i ) A sho r t 50m s e c t i o n at the southern end of the survey area 
below the new bri d g e (TQ 03477425 - 03457420) (Transect 4 ) . 

I n these areas the bed of the r i v e r was very s i m i l a r i n character 
to m a t e r i a l taken from the cores ( i e p o o r l y - s o r t e d pebbly g r a v e l s ) 
i m p l y i n g t h a t the r i v e r was running d i r e c t l y over r e l a t i v e l y 
unmodified g l a c i a l g r a v e l s . 

i e w i t h a very v a r i a b l e c l a s t s i z e (from c l a y t o la r g e pebbles) 
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The main d i f f e r e n c e between the m a t e r i a l of the r i v e r bed and core 
were the l o c a l occurrence of patches of f i n e r sediments (mixtures 
of sand, s i l t , c l a y and organics) deposited on top of the channel 
g r a v e l s . These f i n e r sediments occurred i n areas of low water 
v e l o c i t y : p a r t i c u l a r l y ( i ) w i t h i n submerged v e g e t a t i o n stands i n 
the channel ( i i ) a t the r i v e r margins ( i i i ) and w i t h i n slacks i n 
the r i v e r - o f t e n behind obstacles. The abundance of f i n e s 
increased northwards grading i n t o River Substrate Type 2 (see 
below). 

This r i v e r substrate type showed moderate development of r i f f l e and 
pool bedforms. The average water depth was approximately 580mm. The 
deepest water depth measured i n the tr a n s e c t s was 750mm; however 
pools w i t h depths of lm+ were f a i r l y common. 

5.3.2 River Substrate Type 2. 

A short 80m l e n g t h a t the nor t h e r n end of the survey s e c t i o n (TQ 
03877487 - 03877480) (Transect 1 ) . 

Extensive areas of f i n e sediment ( c l a y , s i l t and sand) were 
present o v e r l y i n g the gra v e l bed. The amount of f i n e s increased 
northwards so t h a t , a t the very n o r t h e r n end of the survey s e c t i o n , 
the gravels were almost completely covered w i t h beds of f i n e s up t o 
400mm t h i c k . 

The channel was g e n e r a l l y deeper than i n other p a r t s of the r i v e r 
w i t h average depths of approximately 620mm (570mm water + 50mm 
s i l t ) . The maximum transect depth was 850mm but l o c a l l y pools were 
over Im deep. 

5.3.3 River Substrate Type 3. 

A 500m s e c t i o n adjacent t o , and south o f , the Greenham works (TQ 
03807453 - 03477425) (Transect 3 ) . 

This s e c t i o n of the r i v e r was much shallower than other areas w i t h 
an average depth of only 340mm and maximum depths i n the r e g i o n of 
600mm. The channel was dominated by submerged banks of very w e l l 
sorted pebbles, 5-lOmm i n diameter, w i t h patches of f i n e sediments 
deposited w i t h i n v e g e t a t i o n stands and at the r i v e r edge. Only 
between the pebble banks were substrates more c h a r a c t e r i s t i c of the 
po o r l y - s o r t e d gravel core m a t e r i a l exposed. 

During discussion w i t h Mr Hunt, manager of the Greenham works, i t 
was confirmed t h a t these very even-sized pebbles were l i k e l y t o 
have been derived from the Greenham works, washed i n t o the r i v e r 
d u ring spate from p i l e s of sorted g r a v e l s close t o the channel. 

19 



$oil)sird^: 015 1.0). 

Ms U&h u^h' ^li^ deep. 

Figure 4. 
River Bed Substrates 

I ! 

©-0-© 

poorlu sovttcl <^m^2h {sn^ihy k coy^emcnhiaO 
tji'Hf p^khes of piioe ^eoliyyient QSsoc'ic?itcc( ultl^: 
C<^) sJmol? of si^hyyjeraecl vecjeh.fit>in 

Cc) ofhei^ slacK mfeKayieoi^. 

/K/W the Cjree/ihoii^ (jof^k^ QIAOI 

chcimcl hcicr 

Modified from D. Exton 1990 

Scale: 1:2500 

diver S^hsk^^le T/j/^eJ^. 

ccvtma posi'fj ^i>Ktecl ̂ ycwels. ^ilt 
hecoyninj aimed coilhi^fAms op^l^ecPiM. 

Ualwdep^s : ^'TV^y^ avemje ^ pool^ deep. 



5.4 COMPARISON WITH SUBSTRATES RECORDED ON NIGEL HOLMES'S 1984/5 MAPS 

Nigel Holmes's maps i n d i c a t e a predominantly gravel-bottomed 
r i v e r , probably broadly s i m i l a r t o the present channel. I n the area 
of River Substrate Type 3 the 1984/5 r e p o r t l o c a l l y describes the 
channel substrate as ' s o l i d pebble g r a v e l ' . This suggests t h a t the 
present banks of w e l l - s o r t e d pebbles (washed down from the 
Greenham works) may have also been present i n the channel 6 years 
p r e v i o u s l y . 

I n the 1984/5 r e p o r t no mention i s made of the nature of the 
substrate at the very n o r t h e r n end of the survey s e c t i o n . I t i s 
t h e r e f o r e d i f f i c u l t t o assess whether t h i s s e c t i o n was always s i l t y 
or whether s i l t has been washed down i n more recent times from the 
more s i l t y areas upstream. 

5.5 THE EFFECT OF DREDGING ON THE CHARACTERISTICS OF BOTTOM SUBSTRATE 

Comparison of core m a t e r i a l w i t h the nature of the present-day 
r i v e r bed suggests t h a t , a f t e r dredging, the r i v e r s u bstrate would 
be broadly s i m i l a r t o the present channel, although considerably 
more uniform i n substrate type. 

The most s i g n i f i c a n t s u b s t r a t e changes would be l i k e l y t o be: 

( i ) removal of f i n e s from the northern end of the s e c t i o n 

( i i ) removal of the many heterogeneous patches of c l a y s , s i l t s , 
sand and organics from a l l parts of the channel and channel 
margins. 

( i l l ) removal of the banks of w e l l sorted g r a v e l s from below the 
Greenham works. 

5.5.1 A d d i t i o n a l i n f o r m a t i o n 

The r e s u l t s of the 1991 survey (and comparison w i t h the 1984/85 
survey) suggest t h a t the v e g e t a t i o n of the r i v e r i s recovering from 
severe dredging during the l a t e 1970's or e a r l y 80's. This suggests 
t h a t a single dredging and deepening o p e r a t i o n might not have a 
permanent e f f e c t on the v e g e t a t i o n of the r i v e r . Indeed the area of 
very uniform gravels washed down from the Greenham works might 
b e n e f i t from shallow dredging i n order t o provide a more v a r i e d 
s ubstrate i n t h i s s e c t i o n . 

However, the malnteixance dredging needed w i t h a f l o o d r e l i e f 
scheme could cause long-term damage, since t h i s would i n e f f e c t , 
ensure the permanent removal of the patches of f i n e sediments w i t h 
which high q u a l i t y p l a n t communities are associated. 

(Contd.) 
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I n a d d i t i o n other e f f e c t s of dredging the f l o o d r e l i e f channel, 
p a r t i c u l a r l y the increases i n average depth (probably a t l e a s t 
doubling i t i n some are a s ) , as w e l l as changes i n the section's 
h y d r o l o g i c a l regime both have the potential t o permanently damage 
the e x i s t i n g p l a n t and i n v e r t e b r a t e communities. 

More i n f o r m a t i o n would be needed t o a c c u r a t e l y p r e d i c t the e f f e c t 
of depth/flow regime changes on the p l a n t communities. However 
l i m i t e d e m p i r i c a l evidence from the survey s e c t i o n i t s e l f shows 
t h a t deeper pools (900+mm) i n the most f l o r i s t i c a l l y diverse areas 
were very p o o r l y colonized by aquatic p l a n t s . 
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APPENDIX 1. WETLAND SPECIES RECORDED 

SPECIES NAME COMMON MAME 

Agrostis s t o l o n i f e r a 
Apium nodiflorum 
Butomus umbellatus 
* C a l l i t r i c h e sp. 
Carex r i p a r i a 
Conium maculatum 
Elodea n u t t a l l i i 
Epilobium hirsutum 
F i l l p e n d u l a ulmaria 
F o n t i n a l i s a n t i p y r e t i c a 
Glyceria maxima 
Impatiens g l a n d u l i f e r a 
Lycopus europaeus 
Myosotis scorpioides 
Myosoton aquaticum 
Nasturtium o f f i c i n a l e 
( p r e v i o u s l y Rorippa nasturtium-aquaticum 
Nuphar l u t e a 
Oenanthe f l u v i a t i l i s 
P halaris arundinacea 
Polygonum amphibium 
Polygonum hydropiper 
Potamogeton pect i n a t u s 
Ranunculus p e n i c i l l a t u s 
ssp. pseudofluitans v a r . pseudofluitans 
Ranunculus sce l e r a t u s 
Rorippa amphibia 
Rumex hydrolapathum 
S a g i t t a r i a s a g i t t i f o l i a 
Scrophularia a u r i c u l a t a 
S c u t e l l a r i a g a l e r i c u l a t a 
Solanum dulcamara 
Sparganium emersum 
Sparganium erectum 
Stachys p a l u s t r i s 
Symphytum o f f i c i n a l e 
U r t i c a d i o i c a 
Veronica beccabunga 
Veronica anagalis-aquatica 

) 

Creeping Bent 
Fool's Water-cress 
Flowering-rush 
Starwort 
Greater Pond-sedge 
Hemlock 
N u t t a l l ' s Pondweed 
Great Wlllowherb 
Meadowsweet 
Willow moss 
Reed Sweet-grass 
I n d i a n Balsam 
Glpsywort 
Water Forget-me-not 
Water Chickweed 
Green Water-cress 

Yellow W a t e r - l i l y 
River Water-dropwort 
Reed Canary-grass 
Amphibious B i s t o r t 
Water Pepper 
Fennel Pondweed 
Stream Water-crowfoot 

Celery-leaved Buttercup 
Great Yellow-cress 
Water Dock 
Arrowhead 
Water Figwort 
Skullcap 
B i t t e r s w e e t 
Unbranched Bur-reed (Strapweed) 
Branched Bur-reed 
Marsh Woundwort 
Common Comfrey 
Common N e t t l e 
Brooklime 
Blue Water-speedwell 

* C a l l l t r l c h e sp. were not i d e n t i f i e d t o species l e v e l because s u i t a b l e 
f l o w e r i n g m a t e r i a l was not a v a i l a b l e at the time of the survey. 

L a t i n and Engl i s h e q u i v a l e n t s from Dony e t . a l . (1986) The E n g l i s h names 
of w i l d f l o w e r s . BSBI. 2nd e d i t i o n . 
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APPENDIX 2. AQDATIC MACROINVERTEBRATES RECORDED FROM THE RIVER COLNE 

Abundance codes: 1-10 = A; 11-100 = B; 101-500 = C; 501-1,000+ = D. 
Other: + = Present, but not found i n sampling s e c t i o n . 

SPECIES 

TRICLADIDA (flatworms) 

P o l y c e l i s tenuis + 

HIRUDINEA (leeches) 

Erpobdella o c t o c u l a t a A 
Erpobdella testacea + 
Glossiphonia complanata A 
Glossiphonla h e t e r o c l i t a + 
Helobdella s t a g n a l i s A 
P i s c i c o l a geometra A 

GASTROPODA ( s n a i l s ) 

Acroloxus l a c u s t r i s A 
Ancylus f l u v i a t i l i s B 
Anisus v o r t e x B 
Armiger c r i s t a A 
Bathyomphalus contortus A 
Bi t h y n i a l e a c h i B 
Bi t h y n i a t e n t a c u l a t a C 
Gyraulus albus B 
Lymnaea a u r i c u l a r i a A 
Lymnaea p a l u s t r i s A 
Lymnaea peregra B 
Lymnaea s t a g n a l i s A 
Physa f o n t i n a l i s B 
Planorbis cairinatus A 
Planorbis p l a n o r b i s + 
Potamopyrgus j e n k i n s i B 
Theodoxus f l u v i a t i l i s B 
Valvata p i s c i n a l i s B 
Viviparus v i v i p a r u s A 

Contd, 
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AQDATIC MACROINVERTEBRATES RECORDED FROM THE RIVER COLNE (Contd.) 

BIVALVIA ( B i v a l v e s ) 

Anodonta anatlna A 
Aaodonta cygnaea A 
Sphaerium corneum + 

MALACOSTRACA (shrimps and s l a t e r s ) 

Asellus aquaticus D 
Gammarus pulex D 

EPHEMEROPTERA ( m a y f l i e s ) 

Baetis rhodani < B 
Caenis luctuosa C 
Ephemerella i g n i t a B 

ODONATA ( d r a g o n f l i e s ) 

Coenagrioii puella/pulchellum + 
Ischnura elegans A 
Calopteryx splendens A 

MEGALOPTERA ( a l d e r f l i e s ) 

S i a l i s l u t a r i a B 

HETEROPTERA (bugs) 

Hydrometra stagnorum A 
Sigara d o r s a l i s A 
Sigara f a l l e n i + 
Ve l i a caprai A 

Contd, 
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AQOATIC MACROINVERTEBRAXES RECORDED FROM THE RIVER COLNE (Contd.) 

TRICHOPTERA (caddis f l i e s ) 

Athripsodes cinereus A 
Ceraclea d i s s i m i l i s A 
Hydropsyche angustipennis B 
Hydropsyche contubernalis B 
Hydropsyche p e l l u c i d u l a B 
Hydropsyche s i l t a l a i A 
Limnephilus lunatus A 
Molanna angustata B 
Mystacides azurea B 
Phryganea b i p u n c t a t a A 
Polycentropus flavomaculatus A 
Rhyacophila d o r s a l i s A 
Tinodes waeneri A 

COLEOPTERA ( b e e t l e s ) 

Elmis aenea A 
Gyrinus u r i n a t o r A 
H a l i p l u s laminatus A 
Helophorus b r e v i p a l p i s A 
Hydroblus fuscipes A 
Hyphydrus ovatus + 
Laccobius s t r i a t u l u s A 
Laccophilus hyalinus A 
*Oulimnius ?major A 
Potamonectes depressus elegans A 

*NOTE: This r i f f l e b eetle was t e n t a t i v e l y i d e n t i f i e d as a female of the 
species Oulimnius major, but c e r t a i n i d e n t i f i c a t i o n r equires males. (See 
4.2 above.) 
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APPENDIX 3. GROUPS OF MACROINVERTEBRATES RECORDED IN THE RIVER COLNE 

GROUPS IDENTIFIED TO SPECIES LEVEL 

T r i c l a d i d a 
Hirudinea 
Gastropoda 
B i v a l v i a ( e x c l u d i n g Pisidium spp.) 
Malacostraca 
Ephemeroptera 
Odonata 
Megaloptera 
Heteroptera** 
T r i c h o p t e r a * * 
Coleoptera* 

(Flatworms) 
(Leeches) 
( S n a i l s and l i m p e t s ) 
( B i v a l v e s ) 
(Shrimps and s l a t e r s ) 
( M a y f l i e s ) 
( D r a g o n f l i e s and d a m s e l f l i e s ) 
( A l d e r f l i e s ) 
(Water bugs) 
( C a d d i s - f l i e s ) 
(Water b e e t l e s ) 

GROUPS NOT IDENTIFIED TO SPECIES LEVEL BUT INCLUDED IN THE BMflP SCORE 

D i p t e r a * * * 
Oligochaeta 

( T r u e - f l i e s ) 
(Segmented worms) 

*Adults from the f o l l o w i n g f a m i l i e s of Coleoptera were recorded: 
Gyrinidae, H a l i p l i d a e , D y t i s c i d a e , Elmidae, Hy d r o p h i l i d a e . 

**The f a m i l i e s Notonectidae and Gerridae (He t e r o p t e r a ) and H y d r o p t i l i d a e 
and Goeridae ( T r i c h o p t e r a ) were included i n the BMW? s c o r i n g , but were not 
i d e n t i f i e d t o species l e v e l since only larvae ( a t present u n i d e n t i f i a b l e ) 
were found. 

***Only Chironomidae, 
system. 

T i p u l i d a e , and Simul i i d a e f e a t u r e i n the BMW? 
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APPENDIX 4. NUMBERS OF AQDATIC MACROINVERTEBRATE SPECIES IN MAJOR GROUPS 
RECORDED FROM THE RIVER COLNE 

GROUP 

TRICLADIDA 1 

HIRUDINEA 6 

GASTROPODA 19 

BIVALVIA 3 

MALACOSTRACA 2 

EPHEMEROPTERA 3 

PLECOPTERA 0 

ODONATA 3 

MEGALOPTERA 1 

HETEROPTERA 4 

TRICHOPTERA 13 

COLEOPTERA 10 

TOTAL SPECIES 64 
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APPENDIX 5. BMWP SCORING FAMILIES RECORDED FROM THE RIVER COLNE 

Group 1 (10 points) 

Ephemerellidae 
Phryganeidae 
Leptoceridae 
Molannidae 
Goeridae 

Group 2 (8 points) 

Agriidae 
Psychomyidae 

Group 3 (7 points) 

Caenidae 
Rhyacophilidae 
Polycentropodidae 
Limnephilidae 

Group 4 (6 points) 

N e r i t i d a e 
V i v i p a r i d a e 
Ancylidae 
H y d r o p t i l i d a e 
Unionidae 
Gammaridae 
Coenagrionidae 

Group 5 (5 points) 

V e l i i d a e 
Hydrometridae 
Gerridae 
Notonectidae 
Corixidae 
H a l i p l i d a e 
Dytiscidae 
Gyrinidae 
Hydrophilidae 
Elmidae 
C i r c u l i o n i d a e 
Hydropsychidae 
Ti p u l i d a e 
Simuliidae 

Group 6 (4 points) 

Baetidae 
P i s c i c o l i d a e 
S i a l i d a e 
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Group 7 (3 points) 

Valvatidae 
Hydrobiidae 
Lymnaeidae 
Physidae 
Planorbidae 
Sphaeriidae 
Glossiphoniidae 
Erpobdellidae 

A s e l l i d a e 

Group 8 (2 points) 

Chironomidae 

Group 9 ( 1 point) 

Oligochaeta (whole c l a s s ) 

TOTAL NUMBER OF FAMILIES 46 

BMITP SCORE 248 

ASPT 5.4 

^proximate estimates of water qu a l i t y associated with BMWP values 

Score Water Quality 

0 - 1 5 Very poor 
16 - 50 Poor 
51 - 100 Fair 
101 - 150 Good 
151 + Very good 
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APPENDIX 6. ENVIRONMENTAL PARAMETERS OF THE RIVER COLNE: JULY 9TH 1991 

GRID REFERENCE TQ 039749 
(top of s e c t i o n ) 

GRID REFERENCE TQ 034743 
(bottom of s e c t i o n ) 

GRID REFERENCE TQ 038746 
(sampling s e c t i o n ) 

LONGITUDE 51.47 

LATITUDE -0.48 

ALKALINITY (m.eq/1) 4.5 

SUBSTRATUM % 

S i l t / c l a y 8 

Sand 12 

Gravel and pebbles 80 

WIDTH (m) 7 

DEPTH (cm) 56 

ALTITUDE (m) 20 

SLOPE (m/km) (approx) 0.6 
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APPENDIX 7. COMPOSITION OF CORES 

SPL DEPTH %CLAY/ % % % SAMPLE GRAVEL MAX SIZE 
NO. (mm) SILT SAND GRAVEL PEBBLE SORTING SORTING PEBBLES 

(mm) 
CORE 1 

1 10 5 15 15 65 Poor Poor 60 
2 50 5 15 25 55 Poor Poor 55 
3 1000 5 15 30 50 Poor Poor 50 

CORE 2 

1 10 5 5 20 70 Poor Poor 20 
2 50 5 10 5 80 Poor Poor 45 
3 1000 2 8 5 85 Poor Poor 55 

SEDIMENT SIZE CATEGORIES: 

Clay and s i l t 
Sand 
Gravel 
Pebbles 

0.004 - 0.062mm 
0.062 - 2mm 

2 - 16mm 
16 - 64mm 
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APPENDIX 8. COMPOSITION OF TRANSECTS 

SPL %CLAY/ % % % SAMPLE GRAVEL MAX SIZE COMMENTS 
NO. SILT SAND GRAVEL PEBBLE SORTING SORTING PEBBLES 

(mm) 

TRANSECT 1 

1 20 10 10 60 Poor Poor 30 Very s i l t y 
2 5 10 5 80 Poor Poor 45 -
3 10 10 5 75 Poor Poor 35 S i l t y 
4 15 15 10 60 Poor Poor 25 Very s i l t y 

CRANSECT 2 

1 2 8 10 80 Poor Poor 40 — 
2 10 15 10 65 Poor Poor 25 Aquatic p l a n t stand 
3 1 4 10 85 Poor Poor 35 -
4 20 35 20 25 Poor Poor 20 Aquatic p l a n t stand 

TRANSECT 3 

1 2 6 12 80 Mod/Poor Good 20 -
2 2 8 5 85 Mod/Poor Good 45 -
3 8 12 5 75 Mod/Poor Mod/Good 60 Aquatic 
4 2 8 5 85 Poor Poor 55 -
TRANSECT 4 

1 0 5 15 80 Poor Poor 50 -
2 0 5 10 85 Poor Poor 40 -
3 40 15 10 20 Poor Poor 25 Aquatic p l a n t stand 
4 20 10 10 60 Poor Poor 35 Some aquatic p l a n t s 
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APPENDIX 9. WATER DEPTHS 

The average, maximum and minimum water depths recorded from 6 t r a n s e c t s 
of the River Colne. (Transect l o c a t i o n s are shown i n Figure 1.) 

TRANSECT AVERAGE MAXIMUM MINIMUM 
NUMBER WATER DEPTH WATER DEPTH WATER DEPTH 

(mm) (mm) (mm) 

1 600 850 300 

2 560 7 50 300 

3 310 400 200 

4 310 450 300 

5 410 500 300 

6 600 7 50 500 
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