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FULL OF HIS GLORY
the President, Miss Dorothy Maxey to members of the Norfolk and
Norwich Naturalists * Society at a meeting held in the Central Library Lecture
Theatre Norwich, on 7th December, 1977.

Read by

,

,

must say that I am deeply conscious of the honour paid to me
asking me to be your President. I agreed without much thought
of the Presidential Address but as time went on it began to loom rather larger
and when the Secretary asked me for a title very large indeed. Knowing that
this Society numbers amongst its members many learned and expert people, it
ruled out an address with a strong scientific basis. I realised too that the Society
also contains many expert photographers and artists so that made me doubtful
as to how well I would stand up in that company. Fortunately I remembered
that also amongst its members are many people who belong simply because they
take a delight in our beautiful county and who want to know more about its
rich fauna and flora and who wish to ensure that its wild life continues to flourish.
In this company I felt much more at home.
First of all I

by

this Society in

—

The title I chose made our Secretary blink, I rather think he thought you
were in for a sermon. In reality the quotation comes from one of the earliest
nature poems, written over two thousand years ago, a passage in Ecclesiasticus.
There is a cave painting of a spider on its web much older than that and together
these two things should remind us that even in the earliest days some people
realised that there was a spiritual value in the natural beauty of the plants and
creatures which cohabit this world with us. That it was not simply how much
food they could get from them or how much these things worked against the
interests of man. We must beware of those who denigrate the spiritual value of
this natural beauty.

There is a moral issue too. Man is as yet, unable to bring to life even so
simple a creature as an amoeba, what right has he then to cause to become extinct
such beautiful creatures as tigers, or nearer home, otters. The acceleration of
extinctions, not only of large animals but also of small animals and plants, is
frightening and causes me to wonder how long some of the things we now regard
as common will remain with us.

We

a materialistic society, not necessarily a happier one, however,
it possesses. Much of the trouble, not all, can be attributed to
finance or to put it crudely money and this infects every one of us. There are
those who, in order to gain a little more personal wealth, destroy our woodlands,
waterways, heaths and roadside hedgerows and the life within them. But what
about the rest of us ? We know that sewage and detergents are important contributory factors to the destruction of our waterways and the Broads as we knew
them. Very few of us would like to be without these conveniences. We are told
that processes are available which would help to clean up the rivers and more
careful planning would avoid some of the problems from the beginning, but how
are we to foot the bill ? I hope the time will come when the public will be educated
to expect proper sewage disposal as a matter of course.
live in

for all the things

It seems inexcusable to me to destroy by disturbance some of our rarer
animals and plants for the sake of a day or two’s pleasure or a little extra convenience, things quickly forgotten, but the living creatures are gone for ever.
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Curious anomalies also occur from time to time which show the illogical
thought or ignorance of some. No doubt many of you read in the “Eastern Daily
Press” about the Rabbit Clearance Society which was boasting of killing over a
hundred foxes and the letter to the Editor which suggested they should be renamed the Rabbit Protection Society. Not all these foxes were rogues but all
suffered for the actions of one or two. This kind of attitude is far too common
and I think is to be deplored.

The threats to our wild life are many and varied but so many are needless.
Search for more virulent and longer lasting insecticides and herbicides would
surely be better channelled into search for more selective ones, so that fewer of
our beneficial or innocent species are destroyed. I am afraid to say some naturalists and photographers are guilty of excessive collecting or of so-called ‘gardening’ for photography. The Botanical Society and the Royal Photographic Society
produce Codes of Conduct which I hope all members will read before undertaking such activities.

Many

people have interests in the countryside for their livelihoods and
and their interests are sometimes conflicting or seem to be so.
It is essential that there is give and take on all sides. Let us try to get together
with other societies and bodies and negotiate for the welfare of our wild life.
This will take time, and time seems to be running out. In the meantime let us do
all we can to preserve what we have until such time as more people realise what
is being lost.

leisure activities

We

can support as many bodies as possible which are seeking to set up
trusts for breeding our endangered species so that when we have
caused things to improve the stock is there to re-populate suitable habitats.

reserves

and

A great deal can be done to make all our gardens wild life sanctuaries.
Perhaps we should be a little less tidy-minded and more tolerant so that there
would be homes for the animals. What about the dead tree, the rough corner,
the martins under the eaves etc. What about a garden pond for the toads and
frogs ? Why not grow some plants for the butterflies for nectar and food plants ?
Leave some seeds for the birds antirrhinums and forget-me-nots so beloved of
the finches. We are so anxious to tidy everything away we remove a desirable
food supply.

—

is intended to show that while the case is not yet
cause for concern. It is mainly of Norfolk wild life and was
filmed in 1976 and 1977 all in the field (except the otters). It shows both sides of
the coin namely, how rich the county is in its fauna and flora but also that while

The

film

which follows

desperate, yet there

is

some

species are relatively safe others are threatened, e.g. cowslips, sundews etc.
by loss of habitat, many interesting arable weeds such as shepherd’s needle
( Spandix pecten-veneris) by changing agricultural practice, dragonflies and otters
by pollution. It shows too the importance of roadside hedges and verges as
nature reserves for bird, plant and insect life, and of the managed reserves of
the County Trusts and others. Gone are the days when we could take the wild
life for granted. If posterity is to enjoy the engaging habits of the wild creatures
and the delicate beauty of the wild flowers we must realise that their future is our
responsibility and do all we can to ensure their welfare.
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THE CHANGING STATUS OF AQUATIC MACROPHYTES IN THE
NORFOLK BROADS

A survey of twenty broads in the summer of 1977 and a review of existing records
M.

J.

Jackson

Introduction

This survey was carried out to assess the status of aquatic macrophytes in twenty
of the Norfolk Broads during the summer of 1977. The main purpose was to
provide a comparison with existing data, namely the surveys undertaken by
Mason and Bryant (1975) and George (1970), but also with the many other
records available from past years. It is hoped that the techniques incorporated
in the survey will provide a firm basis upon which future work may be organised

and

results directly

compared.

Twenty broads were

selected for sampling to include a variety of different
of the largest broads, Barton and Hickling, were not sampled,
partly on account of their size but partly because of the intensive research already
in progress on these sites. The broads of the Waveney valley were also excluded
from the study in order to permit more thorough coverage of the other areas.

situations.

Two

Method
Samples of the submerged vegetation were taken using a double-headed
rake 0.3m wide and covered with a layer of coarse wire mesh. This was tied to a
length of rope and towed behind a small dinghy. The length of the rope and the
speed of the boat were regulated to ensure the rake was always close to the bottom.

A
same

number of

features

to

straight transects

were chosen. To simplify repeating the

transect in future surveys these were designed to run between prominent

on the edge of the broad. The length of the
a mean value of 175m (N=189). This

446m with

transects ranged

variation

is

from 14m

accounted for

in the analysis of the results.

Along each trawl a number of stops were made in proportion to the length
of the transect. At each stopping point the rake was hauled in and the species
noted with a visual estimate of the abundance of each plant. The latter was
determined subjectively using a ‘trace 1,2, 3, 4’ frequency scale. All vascular plants
were identified and three types of algae, namely, Charophytes, filamentous
algae and Enteromorpha sp. were recorded. Distribution maps were drawn of

Nymphaea

alba

and Nuphar

lutea.

Results

The

results of the survey are presented in

Table 1. Species records are given
by each plant in the combined

as the approximate percentage area occupied

transects at
1

.

any

site.

These values were calculated as follows

a mean figure was derived from all the ‘visually-estimated’ frequencies of a species (X) collected from all the stopping points along a transect.
for the complete transect.
This gives an average frequency (F) of a species
Firstly,

X
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to the area occupied by X in the area of a
each species in a transect was calculated. These values
and converted to a percentage of the combined transect

Assuming that F was proportional

2.

transect, the cover of

were then summed
area for each broad.
3.

In order to simplify presentation the actual percentages are not given, but
instead the species are grouped into the ‘percentage-limits’ shown in the key.

The degree of error in such calculations is, undoubtedly, considerable. This
procedure, however, does provide a directly comparable methodology for future
work. As a comparative measure of sampling efficiency the proportion of open
water covered by the transects is given for each locality. Dates of site visits are

shown

also

in

Table

1.

Of the twenty broads

surveyed, only one was found to be completely devoid
of macrophytes, namely Malthouse Broad. Eleven sites had between one and
three species and a further six between four and six vascular macrophytes. The
two remaining localities, Martham South and Ormesby, had much the richest
aquatic flora with nine and ten species recorded respectively.

The commonest macrophytes found were the two species of lily, Nuphar
and Nymphaea alba (recorded at twelve and ten sites respectively) and
Ceratophyllum demersum which was found in eight of the broads visited. Hippuris
vulgaris Myriophyllum verticillatum and Utricularia vulgaris agg. were found
only in Martham South while Potamogeton berchtoldii and Polygonum amphibium
were found only in Ormesby Broad. The remaining species were recorded on a
number of occasions. Of the algal groups fiilamentous algae were most frequently
encountered, being present at almost half of the sites. Enteromorpha sp. was
found at seven localities and Chara spp. in the same four broads as Najas marina.
lutea

,

In terms of productivity, the two brackish water broads,

Martham South and

Ormesby, although
in any subdominated the eastern
surveyed in Rockland
water lilies which pre-

Blackfleet, contained the greatest quantities of plant material.

most diverse assemblage of macrophytes,
stantial quantity apart from Zannichellia palustris which
wing of the broad. The submerged species were poorly
Broad and Hudson’s Bay because of extensive stands of

exhibiting the

had none

vented the use of the sampling-rake.
In general terms the results show that the broads of the Ant and Bure valleys
have the poorest macrophyte communities of the sites visited. Rockland and the
Muckfleet Broads, on the other hand, were found to be more diverse and the two
brackish waters of the Thurne catchment showed both high diversity and abundance of aquatic plants.
Discussion

For some time now there has been increasing anxiety over the rapidly diminishing diversity of both the flora and fauna of the Norfolk Broads. In particular, much concern has been centred on the disappearance of aquatic macrophytes from many hitherto thriving sites. The recent survey by Mason and Bryant
(1975) and the earlier work of George (1970) both sought to quantify this
problem. The ensuing discussion is aimed at comparing and contrasting these
studies and other existing records in the light of this most recent information.
Each of the river valleys and their associated broads will be considered in turn.
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The Ant Broads
Nicholson (1906) undertook a comprehensive study of the aquatic flora of
district, particularly of Sutton Broad and its surrounds, between 1902
and 1905. He recorded over thirty different species from this area, although it is
difficult to distinguish which species were found in the surrounding dyke systems
and which were found in the actual broads. Both Nicholson and Gurney (1904)
emphasised the luxuriance of Charophytes in Barton Broad at this time including extensive growths of Chara fragilis, Chara aspera and Chara vulgaris. A few
years later Pallis (1911) described Stratiotes abides as dominant in the Ant region
and listed nearly twenty other aquatics most of which were described as components of an “open reedswamp and rooted floating-leaf” association.
the

Ant

of macrophyte from dredgings of Barton
of which had been recorded by Pallis. At this site Tubbs
“
(1975) recalls that by the late thirties Stratiotes and other plants were becoming
a memory and by 1939 much open water had been cut outside the marked navigation channels”. At the same time Geldhart recorded the presence of Stratiotes
in Crome’s Broad with Myriophyllum verticillatum and Hottonia palustris
(Boardman 1939). Ellis (1965) observed that Stratiotes was abundant at Barton
after the war. This species had, however, disappeared by 1968 (George 1970)
and has not been found at either of these sites since.
In 1933,

Broad

(In

litt

Ellis identified ten species

NCC)

six

Alderfen Broad has a well documented recent history which shows a dramachange in its aquatic vegetation in the last fifteen to twenty years. An aerial
photograph taken in July 1946 shows considerably more vegetation in the open
water than is present today (Plate 1). Much of this may well be islands of hover
(Gurney 1919) although it is likely that free-floating species are also a major
component. In the late fifties Jermy (1959) found an abundance of Ceratophyllum
demersum in the open water, together with Nitella sp., Lemna triscula and Potamogeton pectinatus. He also recorded Hydrocharis morsus-ranae Myriophyllum
verticillatum and Utricularia vulgaris agg. as common elements of the primary
reedswamp. Again in 1963 Alderfen was so choked with C. demersum that a
proposal to clear the weed mechanically was given serious consideration (George
1970). However by 1968 only a few depauperate plants of this species could be
found and there was no trace of any of the other species recorded by Jermy.
Only small amounts of C. demersum have been recorded since, although Mason
& Bryant (1975) noted the presence of viable seeds from 1970-73, and more
recently some has been introduced for experimental purposes by workers at the
University of East Anglia (Phillips pers. comm.) Almost coinciding with this
disappearance of submerged plants the white water lily has shown a marked
decrease in abundance. Jermy described this species as predominating in the
deeper areas of the broad in 1959 and it was recorded as frequent by George
(1970) in 1968. By 1971, however, Nymphaea alba was reduced to one small
patch along the eastern edge of the broad (Dollman In litt NCC). In 1977 only
scattered patches were found. Similar declines in the extent of both Nymphaea
alba and the yellow water lily, Nuphar lutea have been observed at the other

tic

,

—

,

three sites in the

Ant

region.

similar situation at Alderfen and Crome’s Broad
Bryant’s survey in 1972, although Ceratophyllum demersum was
found at Crome’s and no Nuphar was found in Alderfen. Barton and Sutton

The 1977 survey revealed a

to

Mason and
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Broads were not surveyed but it is well known that, at present, neither of these
sites contain macrophytes in any quantity (Hayes pers. comm., Wright pers.
comm.).
One may conclude from these observations that much of the aquatic vegetation of these broads has clearly been lost and that this decline has occurred
mainly in post-war times. The reduction in water lilies seems a somewhat more
recent occurrence, about the late sixties, as does the particular case of Ceratophyllum demersum at Alderfen Broad.

The Bure Broads
In the past few of these sites have been shown to exhibit extensive stands of
macrophytes. In the early part of the century both Gurney (1904) and Pallis
(1911) remarked on the comparative lack of water plants in the area and Pallis
suggested this was due to the broads being either too deep or too stagnant.
Some years later Gurney (1929) commented on them being highly favourable to
a rich growth of phytoplankton. Thus, insufficient light penetration may have
been an important influence on the exclusion of submerged species at this time.
For most of the Bure Broads there is insufficient data to build up a comprehensive account of the changes that have occurred in their aquatic flora over
the years. However two sites, namely Hoveton Great and Upton Broad, are well
represented in this respect.

Hoveton Great Broad has undergone a remarkable transformation in the
photographs in 1949 and 1951 show considerable encroachment of marginal reedswamp and many islets of floating macrophytes are
evident. By 1961 not only has the marginal reedswamp receded but there is also
a marked shrinkage in the distribution of the floating aquatics. Now there is
virtually no remaining reedswamp (Boorman, Sheail and Fuller 1977) and only
a few patches of lilies on the surface.
The earliest photographs referred to above coincide with the survey work
of Lambert and Jennings (1951) and a transect line taken across the broad may
be superimposed on these prints. This confirms the presence of substantial stands
of Water Soldier and other floating macrophytes. In the transect Stratiotes and
Ceratophyllum demersum were described as dominant with Nuphur Nymphaea,
Lemna minor Lemna trisulca, Azolla filiculoids and Myriophyllum verticillatum
as associates, but mainly at the edge of the open water in the shelter of Typha
last thirty years. Aerial

,

,

angustifolia.

Lambert (1965) has since described Stratiotes as having been dominant in
1947, but completely absent in 1953. There are no further records of Stratiotes
from this site. In 1968, however, George did find an abundance of Ceratophyllum
demersum and Nymphaea. All the records of the water lilies show Nuphar as
being more abundant than Nymphaea and, as in the Ant Valley, there has been a
gradual decrease in both these species at this site. In 1977 Potamogeton pectinatus
was found in small quantities and Potamogeton crispus was also recorded apparently for the first time in this broad. Neither of these species were found by Mason
and Bryant in 1973.
Thus there is reasonable evidence to suggest that, at Hoveton Great Broad,
concurrent with the loss of marginal reedswamp there has been a gradual decrease
in both macrophyte productivity and diversity. This has resulted in the complete
loss of two formerly abundant species, firstly Stratiotes in the early fifties and
141

,

more recently

C. demersum sometime during the late sixties. It has also led to the
disappearance of Myriophyllum verticillatum and Lemna spp. and to a substantial
reduction in the distribution of water lilies.

unique among the Bure broads, partly on account of its
its unusual sediments which are
largely composed of invertebrate faecal pellets in which algal cells are preserved
free from decay. Unlike Hoveton Great, Upton is completely cut-off from the

Upton Broad

is

exceptionally clear water, but also because of

main

river.

Again the

loss of aquatic vegetation is quite apparent from aerial photographs and, as at Hoveton Great Broad, many islets of vegetation have completely disappeared since the 1940’s (Plate 000).

No records

could be found for this site prior to 1938 when Myriophyllum
and Ceratophyllum submersum were recorded (Petch and Swann
1968). A survey by Lambert and Jennings (1951) in July 1949 revealed extensive,
though scattered, patches of Myriophyllum verticillatum with Hydro char is,
Utricularia vulgaris agg., Lemna minor and Lemna triscula* all in small quantities
and generally confined to the reedswamp. Nyphaea alba and Potamogeton
pectinatus* were also recorded from the open water. In this same year Lambert
first noted the presence of Najas marina (In litt NCC) and by July 1952 this
species is described as abundant in both the open water and the reedswamp
(Barry and Jermy 1953). Other species recorded at this time include Myriophyllum
verticillatum and Nymphaea alba as abundant and very common respectively,
Chara vulgaris in water over one metre deep and occasional plants of floating
Fontinalis antipyretica. Utricularia sp. and Hydrocharis were again recorded
from the reedswamp and later in the year Lemna triscula L. minor Potamogeton
pectinatus and Potamogeton obtusifolius were also found by Jermy (In litt NCC).
Hence between 1949 and 1952 the only significant change was the rapid increase
in abundance of Najas marina.
veticillatum

,

,

In 1968 George again found an abundance of Najas marina (as indicated
records from this site since 1952 although Phillips (1976) noted a decline
in 1974) but this time with Potamogeton pectinatus Zannichellia palustris

by

all

,

Nymphaea Nuphar and
,

Sagittaria sagittifolia.

In the following year

Morgan

(1972) recorded the

same

species excepting

Potamogeton pectinatus and Sagittaria but in addition he refound Utricularia
sp. and Chara sp. and a new species for this site, Potamogeton friesii. Hence
since the early fifties there appears to have been a substantial alteration of the
species composition coupled with a slight decrease of diversity. Myriophyllum
verticillatum Hydrocharis Fontinalis Lemna spp and Potamogeton obtusifolius
have been lost and Zannichellia Potamogeton friesii and Sagittaria have been
,

,

,

,

,

gained.

Since 1972 Najas has remained dominant although the less common species
appear to have fluctuated about a low level. These include Chara sp., Potamogeton
pectinatus, and Zannichellia palustris. In 1974 Mason (In litt NCC) recorded the
apparent disappearance of both Zannichellia and Chara sp. although both these

*These species are recorded only in the original notes held at the
published in Lambert and Jennings (1951).
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NCC

and were not

were recorded in 1977. Also in 1976 Driscoll, Lambley and Moore
NCC) noted the presence of Chara vulgaris var. longidracteata and
Potamogeton pectinatus. The latter was not found in 1977.
species

(In

litt

Upton Broad has thus been subject to a gradual decrease in diversity between
and the mid-seventies which has been accompanied by a switch
composition sometime between 1952 and 1967. In the last few years
although Najas marina has remained dominant the other species which make up
the macrophyte community have shown signs of instability through fluctuations
in appearance from one year to the next.
the late forties
in species

To conclude, the Bure Broads, although having been regarded as poor in
macrophytes for many years, do show similar signs of regression to the Ant valley
Broads and this is particularly the case with Hoveton Great Broad. It is of interest
to note the

nal

common features of these changes,

reedswamp association and gradual

in particular the loss of the margi-

loss of diversity

and productivity.

The Muckfleet Broads
Over the years there have been surprisingly few records of aquatic macrophytes from these broads and in general they have been considered too deep to
support any extensive aquatic growth. Gurney (1965) refers to the “comparatively
weedless” broads of the Ormesby Group and Lambert in the same year states
that: “Many of the deep broads, such as Rollesby and Filby, have a very poor
aquatic flora and such water plants as are present are limited to a few shallow
marginal areas.”
Nevertheless there are a number of early records from Filby Broad. These
include an apparent abundance of Nitellopsis obtusa between 1880 and 1881
(Bennett 1910), Chara hispida and Potamogeton friesii in 1902 (Salmon and
Bennett 1902) and again an abundance of Nitellopsis obtusa in the following year
(Bennett and Salmon 1903).

The only apparent records from Rollesby Broad are of Chara contraria in
1902 (Salmon and Bennett 1902) and Hippuris vulgaris found by Long a year
later (Herbarium, Norwich Castle Museum).
Apart from the Charophytes recorded by George (1970) from Filby in 1968
and those from Ormesby Broad in this survey none of the species mentioned
above has since been found. In 1968 Morgan (In litt NCC) noted Nymphaea alba
and Nuphur lutea from Ormesby Broad and the latter from Ormesby Little
Broad, however, in 1977 the reverse situation was the case. Mason and Bryant
(1975) found neither of these species in 1973 but recorded two new species for
Ormesby Broad, namely Stratiotes aloides and Fontinalis antipyretica. Neither
of these species were located in 1977. Similarly at Filby Broad, George (1970)
recorded Chara sp., Potamogeton pectinatus and Nuphur lutea although Mason
and Bryant found no macrophytes in 1973. In the latest survey Potamogeton
pusillus was recorded in small quantities over virtually the whole area of this
broad.

Assuming these records form an accurate

reflection of the situation it is
understand why the 1977 survey revealed such a comparatively rich
diversity of species, particularly in Ormesby Broad. At this site, of the ten vascular macophytes found nine had not been previously recorded and in addition,
of the five previous records only one was confirmed. It did seem, however, that
difficult to
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Filby, Ormesby Little and Rollesby were too deep to support highly productive
macrophyte communities and in the central areas of these broads Potamogeton
pusillus was practically the only species found. It should be noted that Mason
and Bryant’s work of 1973 was carried out during the winter months and this
may account for the noticeable discrepancies between the two surveys. It is
likely, therefore, that there has not been such a sudden expansion of the aquatic
flora as might be inferred from the 1977 results. A more likely explanation is
that many of the species found in 1977 have been overlooked in the past, either
through insufficient searching or through sampling at the wrong time of the year.
This interpretation is supported by the fact that aerial photographs taken in the
late 1940’s show considerable areas of open reedswamp around the margins of
these Broads. Comparison with other sites suggest that these areas would have
been rich in floating macrophyte species.

The Yare Broads
The Yare Valley Broads are known

to

have had rich macrophyte communi-

the early part of the century. In 1911 Pallis identified Potamogeton pectinatus and Zannichellia palustris as the dominant submergents of the area with
ties in

Myriophyllum verticillatum.Ceratophyllum demersum and Etiteromorpha sp. as
abundant components. Also among the submerged species Stratiotes was classified as occasional and the various Characeae as rare. Of the ‘free floating-leaved’
association at this time four species of duckweed were dominant with associated
Nuphur lutea Hydrocharis morsus-ranae, Potamogeton lucens, P. perfoliatus and
rare plants of Nymphaea alba. By 1929, however, Gurney found Myriophyllum
sp. and Ceratophyllum sp. to be the dominant species of the Yare Broads.
,

Before considering Rockland and Wheatfen Broads, which have the most
comprehensive histories of this region, there are a few valuable records from the
other broads. At Buckenham, for example, Ellis recorded seven species of
macrophyte in 1933 (In litt NCC) yet both George (1970) and Mason and Bryant
(1975) found only Nymphaea and Nuphar here in 1968 and 1973 respectively.
Similarly, at Hassingham Broad the owner recalls that Stratiotes was abundant
litt NCC) and Lambert (1965) comments on the scarcity of submerged aquatics from the main basin of the broad despite their abundance in
the surrounding dykes. Again George (1970) found only water lilies at this site
in 1968. At Strumpshaw, Ceratophyllum demersum was at one time abundant
(Lambert 1965) but no species have been recorded here since (George 1970,
Wright pers comm.). The Bargate and Surlingham complex is also known to have
supported large amounts of C. demersum between 1939 and 1945 (Morgan 1972)
and Lambert (1946) illustrated the dense drifting masses of this plant here with its
associated Lemna spp. in 1946. A photograph in ‘The Times’ in 1952 also
shows large mats of floating vegetation around the edges of Surlingham Broad.
Both George (1970) in 1968 and Mason and Bryant (1975) in 1973 found no
macrophytes here and only Nuphar lutea was found in 1977 (Hayes, pers comm.).

until 1939 (In

The past events in Rockland are somewhat more complicated than the other
Yare Broads. As early as 1866 Potamogeton praelongus was recorded (Morgan
1972) and in the following year Bennet (1910) found Nitellopsis obtusa. Nicholson’s flora (1914) notes Potamogeton zosterifolius, P. pectinatus and Lemna
polyrhiza from this site. By 1934 Ellis found abundant Stratiotes in the broad
but in 1939 describes Ceratophyllum demersum as the dominant plant. Nearly ten
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Rudd (1943) referred to the rank growth of
water soldier in Rockland Broad although Ellis (1955) claimed that the species
had vanished before the 1940’s. As at Surlingham, Lambert (1965) refers to
the past dominance of hornwort but comments that when it was dredged out some
years previously “the water was immediately filled the same season by great
masses of Elodea canadensis normally excluded by the dense floating hornwort
matts”. However by 1966 C. demersum had regained its former abundance
and Lemna minor L. triscula Elodea and Sagittaria were noted as its associates
(Bye 1966). Two years later Morgan estimated Nuphurlutea to have a 30% cover
and once again recorded only small amounts of C. demersum with Elodea
canadensis Potamogeton spp. and Chara spp.. In 1970 George (In litt NCC)
found even less C. demersum than in 1968 but Elodea canadensis was still
present. By 1973 Mason and Bryant record only an abundance of Nuphar lutea
which was still prolific in 1977. Small amounts of C. demersum E. canadensis
Potamogeton crispus, P. pectinatus and Zannichellia palustris were also identified
in 1977 although these were mostly distributed in sheltered areas of the broad,
away from the main navigation channels and behind the Nuphar beds.
The Wheatfen channels have been closely monitored over the years through
the detailed observations of Dr. E. A. Ellis. In 1934 he recorded twenty-three
aquatics from this area of which Ceratophyllum submersum and the two duckweeds, Lemna minor and Lemna polyrhiza were classified as the dominant species.
Potamogeton pectinatus P. compressus, Lemna gibba and L. triscula were also
found in abundance. In 1939 Ellis added a number of new species to this list
including C. demersum which by 1941 A. E. Ellis records as the dominant plant
of the submerged community. By 1950 substantial changes had begun to occur
and Ellis (1958b) commented on the scarcity of C. demersum and the duckweeds
which were previously so abundant in the region. In 1958 Ellis (1958a) listed a
number of species that had vanished from the Wheatfen area since 1933. These
include Nymphaea alba, Hippuris vulgaris, Hottonia palustris, Stratiotes aloides
years later both Hurrel (1942) and

,

,

,

,

,

,

,

,

and

Sagittaria sagittifolia.

Thus there has been a severe decline in the diversity of the aquatic plants
at Wheatfen similar to that demonstrated from all the Yare sites with the possible
exception of Rockland Broad. The latter site seems to have retained a reasonable
diversity although the majority of species occur only at low frequencies. Extreme
variations also occur in the abundance of different species from one year to the
next and this is particularly evident in the two members of the hornwort family.
Finally it is worth mentioning the considerable development of the macrophyte
flora of Brundall Inner Broad since it was mud-pumped and sealed off from the
River Yare in 1975. This site has been closely monitored by research workers at
the University of East Anglia. In 1977 fourteen species of macrophyte were
identified (R. Leah pers comm.) although there were no species present prior to
mud-pumping. These included an abundance of Potamogeton pectinatus, Zannichellia palustris Lemna minor, Lemna polyrhiza and Enteromorpha/Monostroma
.

sp.,

Potamogeton crispus and

Callitriche sp.

were also recorded as common.

The Thurne Broads

The Thurne region and in particular the Hickling/Horsey area has been a
popular hunting-ground of botanists for many years, particularly since the
discovery of Najas marina at Hickling in 1883 (Bennett 1883). In the last seven or
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eight years, however, there have been signs of widespread reductions in both
diversity and biomass of macrophytes in some of the broads, namely Hickling,

Heigham Sounds and Horsey Mere. Much of this area has recently come under
the close scrutiny of researchers from the University of East Anglia in an attempt
to discover the exact causes of this serious deterioration in the aquatic community. Pallis (1911) found the waters of the Thurne area to be the most productive of the Norfolk Broads and recorded a submerged flora dominated almost
exclusively

by various species of

algae.

These included Chara aspera, C.

hispida,

C. polycantha, Cladophora sp. and various filamentous types. Potamogeton
pectinatus was the only dominant vascular plant found. The luxuriance of the
Characeae in these broads during the early part of the century is also described

by Gurney both in 1904 and 1929.
At Hickling Broad Bennett recorded a dominance of C. aspera with C. hispida
C. polycantha and Nitellopsis obtusa in the same year as his discovery of Najas
marina. Nitellopsis obtusa was still abundant in 1903 (Bennett and Salmon) and
again in 1906 (Nicholson). Potamogeton pectinatus and P. praelongus were also
both recorded on a number of occasions around the turn of the century (Morgan
1972) and P. lucens was recovered from Hickling in 1892 (Herbarium, Norwich
Castle Museum). In 1934 Ellis identified twelve species of vascular macrophytes
from the weed-cutting operations in the broad (In litt NCC). These were Myriophyllum spicatum,

M.

verticillatum,

Elodea canadensis Hippuris vulgaris
,

cularia vulgaris agg., Ranunculus circinatus, R. trichophyllus

and

,

Utri-

five different

spp.. After the floods of 1938, however, Ellis made a detailed list
of the casualties, brought about by this vast incursion of saltwater, which includes
no less than twenty-six aquatic macrophytes which he believed to have succumbed to the floods in the Hickling area. Unfortunately he makes no distinction,
however, between species recorded from the dykes and species found in the
broads themselves. The only aquatics which appeared to have survived the floods
were Cladophora sp. and a little Enteromorpha sp. As Ellis suggested at the time,
however, many of the Charophytes that had apparently been lost were, in fact,
found to have survived the flood. Thus in 1954 Lambert (In litt NCC) recorded
an abundance of Chara hispida and Cladophora sp. with Fontinalis antipyretica
and Utricularia vulgaris. Occasional specimens of Chara globularis and rare
plants of Myriophyllum spicatum and Lemna minor were also found. Six years
later Phillips (1963) recorded six Charophytes including Nitellopsis obtusa
Chara hispida C. contraria, C. aculeolata, C. aspera and C. contraria x hispida.
There are very few records of vascular macrophytes specifically from Hickling
Broad between 1954 and 1968, although Bye did record Myriophyllum verticillatum, Utricularia spp., Ceratophyllum demersum and Callitriche from Whiteslea
Dyke in 1966. In 1968, Morgan (1972) found an abundance of Zannichellia
palustris (apparently a new species for Hickling Broad), Utricularia sp., Fontinalis
Myriophyllum sp., Cladophora and Chara spp.. Associated species at this time were
Potamogeton pectinatus C. demersum Najas marina, Hottonia palustris, Hippuris
vulgaris and Nitella sp.. George (1970) also found an abundance of Potamogeton
friesii in 1968. During 1972 two extensive searches were made of this broad and a
total of eight vascular species were identified (Mason and Bryant 1975, Hornby
In litt NCC). In both cases Potamogeton pectinatus was recorded as abundant
although Hornby also found an abundance of Myriophyllum spicatum which
Mason and Bryant found only in scattered patches. Najas marina, Fontinalis

Potamogeton

,

,

,
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demersum and Chara sp. were all recorded
only in small quantities by Mason and Bryant although Hornby found more
Fontinalis and noted Hippuris vulgaris as common.
Phillips surveyed both Hickling Broad and Heigham Corner in 1975 and
1976 (In prep -NCC report). In the main broad during the first survey he found
an abundance of Characeae, Myriophyllum spicatum and Najas marina. In 1976,
although M. spicatum was equally abundant, Potamogeton pectinatus dominated
the broad and very few stoneworts were recorded. Najas marina was also found
in lesser amounts than in 1975. The only other species recorded from the main
broad were Fontinalis antipyretica which was recorded in small quantities only
in 1975, and small amounts of Hippuris vulgaris encountered in both years.
In Heigham Corner Myriophyllum spicatum and Ceratophyllum demersum were
the most abundant aquatic macrophytes in 1975, although in the following year
Najas marina was the dominant species. Potamogeton pectinatus and Myriophyllum spicatum were also common in 1976 at this site. Neither Hickling Broad
antipyretica , Zannichellia palustris, C.

,

nor Heigham Corner were visited in 1977.
In Heigham Sounds, like Hickling, there is evidence to suggest an abundance
of Stoneworts in the early 1900’s (Salmon and Bennett 1902) but more
recent records show little similarity between the two areas. For example, a survey undertaken by Lambert in 1954 found nine aquatic species but only four of
these were recorded from the main broad (In litt NCC). Similarly, in 1972
Mason and Bryant found only an abundance of Hippuris vulgaris and Cladophora neither of which were recorded by them from Hickling on the same date.
Phillips also surveyed this area in 1975 and 1976 and on both occasions recorded
Myriophyllum spicatum as the dominant species with Ceratophyllum demersum
Hippuris vulgaris and Potamogeton spp. as the most common associates. It is
of interest to note that Nicholson also recorded Myriophyllum spicatum as
abundant in Heigham Sounds in 1906.
Horsey Mere was closely monitored for several years after the 1938 floods.
,

common in the Mere with
The year after the flood, however, Potamogeton pectinatus
was dominant with an abundance of Cladophora and occasional plants of
Myriophyllum spicatum. By 1940 P. pectinatus appeared to have lost its former
dominance and M. spicatum and P. zosterifolius had become abundant (Buxton
Ellis (1938) recalls Sagittaria sagittifolia as previously

Fontinalis antipyretica.

were clear signs of recovery and Ellis (Buxton 1941) identified
Chara hispida C. aspera P. perfoliatus P. praelongus and
Hydrocharis morsus-ranae from the Mere. By 1968 Morgan (1972) recorded a
wealth of aquatic plant life, including an abundance of P. pectinatus Hippuris
vulgaris Myriophyllum spp. and Cladophora. Some stoneworts were also noted
on this occasion. Far fewer species were found, however, by Mason and Bryant
in 1972 and Myriophyllum spicatum and P. pectinatus were the only species found
in any quantity. Again it must be noted, however, that Mason and Bryant visited
all the broads of the Hickling area in the winter months. In 1975 George (In
litt NCC) found Myriophyllum sp. and Hippuris vulgaris with a small amount
of Najas marina. Horsey Mere was not surveyed in 1977 but Hippuris vulgaris
and Myriophyllum spicatum were noted on a casual visit to this site in August.
Blackfeet Broad lies midway between Heigham Sounds and Horsey Mere on
the south-eastern side of Meadow Dyke. A thick belt of reedswamp effectively
isolates this body of water from the main dyke thus it is seldom subject to human
1940). In 1941 there

M.

verticillatum ,

,

,

,

,

,
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disturbance. There are only a few early records from this site although all suggest
an abundance of Charophytes as demonstrated from Hickling, Heigham Sounds
and Horsey Mere. Thus in 1902, Salmon and Bennett found Chara fragilis C.
aspera, C. hispida and Nitellopsis obtusa and in the following year Bennett and
Salmon stated that Chara poly cantha was to be found “ ... in great beds many
yards across, and so dense in places as to prevent a boat from proceeding”.
George (1970) visited Blackfleet in 1968 and found Myriophyllum, Ceratophyllum and Utricularia spp.. In 1977 this site was so choked with submerged
vegetation that it was difficult to use the sampling-rake due to the anchoring
effect of the weed. The major components of this submerged flora were Najas
marina and Potamogeton pectinatus. P. pusillus, M. spicatum, Chara spp. and
filamentous algae were also found in small quantities.
Martham Broad is made up of two portions separated by the river channel
running between Martham Ferry and West Somerton. According to their position
the two are respectively termed the North and South Broad. There are many
records from both these sites during the seventies and most indicate both a diverse
and a productive macrophyte community.
George (1970) visited Martham North in 1968 and found an abundance of
,

Utricularia vulgaris agg. with Myriophyllum verticillatum, Ceratophyllum demersum, Potamogeton pectinatus and Chara sp. all occurring in reasonable quantity.
Najas marina Hippuris vulgaris and Cladophora sauteri were also recorded but
only in small amounts. In 1971 Hornby (In litt NCC) found all the species that
George identified in 1968 but found no Charophytes and in addition recorded
M. spicatum. Unlike George, however, Hornby found Cladophora to be the most
abundant species and U. vulgaris and H. vulgaris were both found in lesser amounts than in 1968. In November 1972 Mason and Bryant (1975) found only an
abundance of Hippuris vulgaris and Cladophora sp.. Almost on the same date,
however, Hornby recorded Utricularia vulgaris agg., Potamogeton pectinatus
and Chara sp. as common components of the submerged flora. By 1973 Cladophora had apparently vanished and Utricularia vulgaris agg. and Hippuris
vulgaris had become the most abundant species (Britton - In litt NCC).
Phillips made detailed surveys of Martham North in June and September
report).
1975 and again during the summers of 1976 and 1977 (In prep.
On all these occasions he found Utricularia vulgaris agg. to be the most productive species and all the surveys revealed a rich diversity of aquatics. The most
abundant associates of the bladderwort were Myriophyllum spicatum in June
1975, Najas marina in September 1975, Zannichellia palustris in 1976 and Ceratophyllum demersum in 1977. There are no signs of any macrophyte decline during
this period. Indeed, there is little evidence of any major loss of aquatic plants
from Martham North over the past ten years.
The macrophyte community of the South Broad has shown little similarity to Martham North. One of the most interesting features of the former site
is the quite vivid changes in abundance of both Najas marina and the various
Charophytes from one year to the next. In 1971, for example, both Hornby and
Cadbury (In litt NCC) encountered only Najas marina and Utricularia spp..
However, in the following year, although Najas was still abundant, the stone
worts were the dominant species (Hornby - In litt NCC). Cladophora sauteri was
also found in some quantity in 1972, but it was by no means as prolific as in the
North Broad at this time. In 1973 Britton found Chara hispida to be the dominant
,

NCC
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Plate 1. Aerial views of Alderfen Broad showing the almost complete loss of
open-water vegetation between July 1946 (above) and June 1976 (below).

Plate

As

2.

Aerial views of

UptonBroad

in July

1946 (above) and May 1977 (below).
open-water vegetation.

at Alderfen notice the considerable loss of

species with associated C. aspera, U. vulgaris agg., P. pectinatus, Hippuris vuland Najas marina. (In litt NCC).

garis , Cladophora sp.

NCC

Phillips visited the South Broad in both 1975 and 1976 (In prep.
report).
In 1975 a dominance of Chara hispida was still apparent and he recorded essentially the same species as Britton in 1973 but, in addition, found Zannichellia
palustris. Ceratophyllum demersum Najas marina and Cladophora sp. were not
recorded in 1975. The following year, however, Najas was the dominant species
although Chara hispida was still abundant. In the 1977 survey, Najas was again
dominant and Potamogeton pectinatus was found in almost equal amounts but
only a few Charophytes were noted.
In the Martham area there have thus been few signs of any recent deterioration in the aquatic community as demonstrated from some of the other Thurne
Broads. There is evidence, however, to suggest wide fluctuations in the abundance
of the various macrophytes from one year to the next and these are particularly
noticeable in the records from the South Broad. It is possible, however, that
these are partly seasonal variations. For example, Najas marina is known to be
a species which appears late in the season and this is demonstrated by the two
surveys undertaken by Phillips of Martham North in 1975.
The only other site in the Thurne region is Calthorpe Broad which is the
most northerly of the Norfolk Broads and lies to the south-west of Sea Palling.
This Broad has recently undergone two drastic changes in pH firstly in 1970 when
a value of about 3.6 was recorded and again in 1977 when the pH fell even lower
to about 3.2 (Dollman - In litt NCC). As a result of these highly acidic conditions
many of the submerged species which previously abounded in the broad (Jermy
1956 and Tutin 1955 - In litt NCC) have now disappeared and water lilies are
all that remain. The reasons for the changes in pH at this site are complex but
are basically caused by the drying out of the broad and its adjacent fens during
,

the

summer months.
To conclude, in the Thurne region macrophyte

losses have only occurred in
the last seven or eight years and have been confined to Hickling Broad, Heigham
Sounds and Horsey Mere. The major losses have been of the Charophyte species

although other plants such as Hydrocharis morsus-ranae Myriophyllum
latum and Lemna minor have also disappeared.
,

verticil

Summary
It is clear

that in the majority of the Norfolk Broads there has been a serious,

and standing crop of aquatic macrophytes. Martham
Rockland and the Muckfleet Broads are the only possible exceptions

decline in both diversity
Blackfleet,

to this general trend.

The Ant Broads have all shown a considerable deterioration in their aquatic
vegetation since the war. There are strong similarities between the broads of this
region and the Bure valley sites. For example, the disappearance of Myriophyllum verticillatum from both Upton and Hoveton Great coincides with its loss
from Crome’s and Alderfen Broads. The loss of Stratiotes from Hoveton Great
and Barton also occurred at about the same time and in both cases was a comparatively rapid event. A particularly noticeable loss from both these areas is
that of free-floating species such as Hydrocharis morsus-ranae Lemna spp. and
Azolla filiculoides. In the majority of the Ant and Bure Broads water lilies are
the only aquatic plants remaining in any quantity and even these species have
,
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been progressively diminishing in abundance in recent years. The Muckfleet
Broads show few signs of impoverishment other than would be expected on
account of their greater depth.
In the Yare Valley, the broads have also lost many previously abundant
aquatic species although these losses have not apparently coincided with those
from the Bure and the Ant Broads. For example, Stratiotes disappeared about
1940 in both Strumpshaw and Rockland Broad, some ten years previous to its
loss from Hoveton Great and Barton. The Yare Broads also show considerable
fluctuations in abundance of species from one year to the next and this phenomenon is particularly attributable to both Ceratophyllum demersum and C.

submersum.

The decline of macrophytes in the Thurne Broads has been a more recent
occurrence than elsewhere in Broadland and has only been noticeable in Hickling
Broad, Horsey Mere and Heigham Sounds. The major losses from the Hickling
area are of the many Charophyte species which were once so luxuriant in this
region. Blackfleet and the two Martham Broads have shown no signs of any such
impoverishment. In the latter area there have been considerable variations in
the abundance of the various aquatic species. This is particularly evident from
the spasmodic appearances of Najas marina and the Characeae over the last
few years, although this may be a largely seasonal phenomenon. It would indeed
be a worthwhile exercise to study the seasonal variation in abundance of macrophytes in a number of broads over a period of several years. It is quite likely that
on in the season, have considerable bearing on the success of different aquatics from one year to the next. For
example, the late springs experienced in the last few years have doubtless had
an adverse effect on those species that appear early in the season.

prevailing climatic conditions, particularly early

A point

of particular

interest, revealed

by the 1977 survey,

is

the apparent

increase in the distribution of Potamogeton crispus. This species has, in the past,

been recorded only on one or two occasions
1977 it was found at six sites.

in the

Norfolk Broads although

in

No attempt has been made in this review to account for the loss of aquatic
macrophytes from the different broads. The precise causes for the decline of
macrophytes in the Norfolk Broads have been closely investigated by a number
of research workers from the University of East Anglia (Phillips 1976, Eminson
& Moss 1977 and Eminson & Phillips 1978).
This discussion has endeavoured to highlight some of the more important
changes in the distribution and abundance of aquatic macrophytes in the Norfolk
Broads. Nevertheless, it should be emphasised that due to limited space records
have been omitted and, doubtless, there have been many important events that
have passed-by unrecorded. It is hoped that this work will enable a closer watch
to be kept on any further changes in the status of the aquatic communities in
the Norfolk Broads.
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THE WETLAND PLANT COMMUNITIES OF THE RIVER ANT
VALLEY, NORFOLK
by B. D. Wheeler
Department of Botany, The University,

Sheffield

Introduction

The area of East Norfolk generally known as Broadland has long been
recognised as a unique wetland complex of primary conservational importance
in Britain (Ellis, 1965). Much of its scientific interest derives from the vegetation
cover which contains a range of plant communities and species that occur rarely,
if at all, elsewhere in Britain. This is particularly so for one of the smaller valleys
of the region, that of the River Ant. Vegetationally this is, arguably, the most
interesting, certainly the most diverse, of all the Broadland valleys. It supports
the greatest number of different wetland plant communities (and probably species
as well) including some absent or poorly developed in the other valleys it presents the richest and most extensive developments of many of these; it retains
large tracts of herbaceous fen (cf. the Bure valley) as considerable areas are still
regularly mown for reed and sedge and, partly related to this, it provides the
only known remaining sites for several plant communities and species that were
;

;

once more widespread in Broadland.
Despite the vegetational interest of the Ant marshes, there has been no
comprehensive survey made of the plant communities. The present contribution
attempts to remedy this deficiency. It may be noted that although attention is
primarily focussed upon the Ant valley, many of the community descriptions
are applicable to some of the other Broadland valleys as well.

Topography of the River Ant Valley

The River Ant, a tributary of the Bure, originates from a number of small
streams arising at around 100 ft. O.D. in the vicinity of Antingham (from which
it is named) and Southrepps. It quickly loses height and flows south-eastwards
past North Walsham to Honing where it is joined by an important, though short,
tributary stream flowing southwards from just behind the coast atBactontothe
neighbourhood of East Ruston.
Below Honing and East Ruston the broad valley floor is only a few feet
above the level of the sea. It has a negligible gradient and is poorly drained. The
sluggish river winds along for some 15 km before joining the Bure south of
Ludham Bridge. On either side there are extensive tracts of peatland, stretching
across to the gently rising slopes of the adjoining upland. It is this area, which for
the present purposes is referred to as the Middle Ant valley, that contains the
bulk of the Ant wetlands and provided the main survey area. Its extent and location are shown in Fig. 1. Attention has, however, also been directed to the contigous wetlands of the tributary valley leading north past East Ruston. These are
just north of the

map.
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1 Dots indicate the main sampling points. Areas outlined with heavy lines indicate
main areas examined. Each has been named and this is represented by initials:
AFB: Alderfen Broad; BB: Barton Broad; BFD: Broad Fen, Dilham; BH: Berry Hall;
CF: Catfield Fens; HH: How Hill; HM: Horning Marshes: LM: Ludham Marshes;
LS: Low Street; MF: Marsh Farm, Brumstead; RM; Reedham Marshes; SB: Sutton
Broad; SM: Sutton Marshes; SMF: Smallburgh Fen; WB: Wayford Bridge.

Fig.
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Throughout its course, the Ant flows over a bedrock of Norwich Crag. This
however, exposed only in certain areas, particularly along the lower slopes of
the valley. For the most part, the catchment area of the river is covered by Pleistocene drifts, particularly the decalcified clays of the Norwich brickearth and,
especially in the higher parts, by glacial sands and gravels.
is,

Two topographic types of mire can be distinguished within the Ant valley
and flood-plain mires. Valley mires, which occupy the slopes as
well as the floors of valley systems, have their high water table maintained privalley mires

marily by marginal springs and seepage. In contrast, flood-plain mires, which are
developed on flat, waterlogged flood-plains alongside rivers, are irrigated predominantly by the river. The distinction is not absolute in that flood-plain mires
may frequently have some degree of marginal seepage. But the relative contribution of water from this source is small. In the Ant valley the distinction is
essentially geographic. The narrow, upper reaches of the valley, and particularly
of the tributaries, have a high seepage component of water input and are essentially valley mires. The best examples are the fens along the valleys near Smallburgh and East Ruston. In contrast, the lower reaches are maintained in a waterlogged condition primarily by the influence of the river and support flood-plain
mires. Most of the Ant marshes are of this type. This topographic distinction is
important in that it has associated vegetational distinctions.

In the lower reaches of the valley a considerable depth (6-8m) of peat has
accumulated. This is predominantly brushwood peat. Towards the seaward end
it becomes compressed beneath a thickening deposit of estuarine clay. The
detailed stratigraphy of these valley deposits has been given by Jennings (1952).
In some parts of the valley, particularly in the lowest reaches, the marshes have
been extensively drained and converted into grazing levels. But for the most part
they still remain as vast tracts of undrained, embanked wetland. The amount of
undrained flood plain mire is estimated at about 900 hectares.

of course, two main components of the flood-plain mires
and other peat cuts that have been excavated
within them. The peat workings support a range of hydroserai communities and
are themselves in various states of terrestrialisation. Their communities, which
are all comparatively recent in origin, are quite different from those of the
unworked peat surfaces in ontogeny, though not necessarily in floristic composi-

There

are,

the mires proper and the broads

tion.

There are five broad basins within the Ant valley. The largest is Barton Broad.
is the only one that occurs actually within the main valley. The Ant actually
flows through the broad, but this is the product of a diversion. Originally the river
followed a winding course through the Catfield fens east of the broad, indicated
now only by the line of the Barton Turf Catfield parish boundary (Jennings,
Alderfen Broad, Crome’s
1952). The other four broads are all side- valley broads
Broad, Dilham Broad and Sutton Broad. Of these, only the first two retain any
significant amount of open water. The Dilham Broad basin, located at the southwest corner of Dilham Broad Fen, has become completely overgrown. It originally straddled the Smallburgh-Dilham parish boundary and is marked as a
small area of open water on the Tithe maps for the two parishes. It is not,
however, on any of the subsequent Ordnance Survey editions. Nowadays a
narrow channel is still maintained through the broad basin, but there is no surThis

—
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it was once an area of open water. Likewise, Sutton
Broad is marked on the 1841 Tithe map as occupying much of the arm of the
Ant valley leading up to Sutton Staithe. In fact, the original broad basin was
even more extensive (Lambert et al 1960). But by 1946 the broad basin, initially
some 6 - 7 ft. deep, was completely overgrown, except for a central channel
which was maintained in a navigable condition. This is still the case, though it
seems as if the channel has become wider in recent years (Ellis, pers. comm.).
Much of the basin has been filled by a raft of reedswamp peat overlying nekron
mud (Lambert et al., 1960) and in places the substratum retains a pronounced

face evidence to indicate that

.

,

swinging character.
In addition to the broad basins proper, shallower, more recent peat cuts have
also been made in several parts of the valley. Most notable perhaps are the
extensive peat cuts that were made in the Catfield fens in the mid-nineteenth
century. These have also become largely overgrown, with only a few remaining
vestiges of open water.
The extent and location of the flood plain mires is, of course, determined by the topography of the valley. In places, particularly where there are
side arms to the valley or large embayments cut into the adjoining upland, they
can be very extensive. In some parts the margins of the mires are well over 1 km
distant from the irrigating river. Although, for the most part, the dykes that
extend through the marshes are in direct communication with the Ant, as Lambert (1965) has recognised the more distant areas are likely to be subject to very
little water circulation and hence nutrient replenishment. This is a function not
only of the distances involved but also of the weakly tidal character of the Ant
and of the degree of dereliction and overgrowth of the dykes. Furthermore,
parts of the Catfield fen complex have an internal dyke system, effectively separated from the main river by a sluice. The more remote areas are additionally little
susceptible to periodic flooding, unless as part of a management regime. A
consequence of this is that, although the water of the Ant itself has a high pH
and a high nutrient loading, some parts of the adjoining fens are nutrient poor
and in some places, where the rheotrophic influence is least, base poor as well.
As a result there is in some areas the development of oligotrophic nuclei within
the mesotrophic fens. It is this feature which is partly responsible for the vegetational diversity of the Ant valley.

Methods

The Ant

valley fens

were

initially

examined

in 1972-1975 as part of a des-

throughout lowland England and Wales.
Details of the methods used are given by Wheeler (1975). Essentially a subjective
sampling procedure was adopted in which uniform and representative stands
were selected for description. The area sampled in each case was variable but was
usually 10m 2 With the exception of samples from very species-poor stands, the
stand data were processed using Information Analysis (Williams et al., 1966)
in conjunction with the so-called Zurich-Montpellier table method (see Westhoff
& Van der Maarel, 1973) to generate a classification based upon the overall
floristic composition of the stands.
Further attention was given to the area in 1976 and 1977 when most of the
marshes were thoroughly explored and additional samples collected. These
were used to expand and, to some small extent, modify the original classification.
criptive survey of rich fen vegetation

.
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shows the main areas that were examined and the locations of the sampling
anyone who has examined the Broadland marshes will appreciate, that the purely physical problems presented by the
tall and tangled vegetation, by the treacherous swamps and unbridged dykes
have meant that it has not been possible to examine every part of the area.
The communities that occur in the valley are described below. For each a
characterising species, or group of species, is given. In the latter case it is
important to appreciate that no one species of the group is diagnostic for the
community or need occur in every stand. It is only as a group that they have
diagnostic value. Communities which are considered to be well circumscribed
and defined floristically are regarded as named Associations (in the sense of the
Fig.

1

points. It must, however, be recognised, as

Zurich-Montpellier school). The concept of fidelity is not used in their definition.
Other communities which have not been well examined in Britain are just left
as ad hoc communities. Species-poor stands, defined only by their dominant
species, are generally regarded as sociations.

The community-types recognised cannot be regarded

as completely separate

Because of the nature of variation within vegetation, stands occur which
are clearly transitional between two or more units. It cannot be expected that
every stand of vegetation within the Ant marshes can be, or indeed should be,
neatly allocated within the classification. But it is considered that this should be
possible for most of them.
entities.

I.

The Vegetation of the Flood-Plain Mires

Reedswamp Vegetation
The term swamp is used here to refer to areas of wetland in which the summer water table is constantly above the substratum. Its depth may range from a
few centimetres to about 1 metre. The vegetation is composed primarily of tall
immersive graminoids and as such presents a very distinct physiognomy.
In general, marginal reedswamp is not well developed in the Ant valley at
present. This is in contrast to its more widespread occurrence earlier in this
century when large areas of the Broadland basins that are now open water were
being invaded by swamp as part of the normal process of terrestrialisation. This
process has been reversed in many places by the regression or “dieback” of the
reedbeds, although the factors that have led to this are not fully understood. They
include grazing by coypus (Myocastor coypus) and the mechanical damage caused
by the high intensity of boating traffic using the broadland waterways.

This has certainly been the case in the Ant valley. The large areas of swamp
of the century, occupied much of Barton broad are now represented only by a few marginal fragments. The only broad to retain an extensive
area which may be designated as swamp is Sutton. This had become overgrown
by 1946 and the closed swamp vegetation which was established has not regressed.
It is, however, not typical swamp vegetation.
In the shallower peat cuts of the Catfield fens, isolated from the Ant, certain
areas of swamp still remain and these represent the best development of this type
of vegetation within the valley.
Several types of swamp vegetation can be recognised. Some of them are
represented only as isolated, monospecific stands characterised by the dominant
that, at the turn

species.
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SCHOENOPLECTUS LACUSTRIS SOCIETY
Open reedswarap dominated by

S. lacustris.

Rare and fragmentary. BB.

Typha angustifolia society
Open reedswamp dominated by

T. angustifolia. More widespread and less
fragmented than above, forming a narrow marginal fringe around some areas of

open water. BB.

Acorus calamus society

A rare fragmented society represented only by a few clumps of Acorus
growing around the edge of Barton Broad.
Phragmites communis swamp sociation
Closed reedswamp dominated by Phragmites. Persists as marginal fragments
in Barton and Alderfen broads. More extensive areas are found colonising pools
in the Catfield fens, but the stands are

still

very species poor, characteristically

monotypic.

Cicuto-Phragmitetum

ass.

nov. prov.

Characterising species:

Rumex hydrolapathum

Phragmites communis (dominant)
Carex pseudocyperus

Schoenoplectus lacustris

Cicuta virosa

Sium

Ranunculus lingua

Typha

latifolium
angustifolia

In contrast to the above communities, this swamp vegetation is not just a
dominance-type but is well defined floristically and this is recognised by its
designation as an Association. It is, however, of very restricted occurrence being
largely confined to the site of Sutton Broad where it occupies a large area on
either side of the central channel and constitutes the main swamp vegetation.
As the section of Lambert and Jennings (in Lambert et al. 1960) has shown this
part of the broad basin consists of a raft of reedswamp peat overlying necron
mud and this is well appreciated by the swinging character of the substratum.

Claddetum marisci Zobrist 1931 em.

Pfeiffer 1961

Characterising species: Cladium mariscus (as dominant)

Description

Although

is often regarded as a species par
nonetheless it is also sometimes found in
wetter swamp situations. Here, around the margins of certain broads and in the
shallow pools of old peat workings, the plant grows very vigorously, flowers
prolifically and often forms dense sedge beds in which the growth of associated
species tends to be suppressed. Indeed, this may represent the optimal habitat

in

excellence of the

Broadland Cladium mariscus

mowing marshes,

for the sedge.

Cladium swamp is not a frequent community in Broadland and when it does
occur it is often only as patches of limited extent. In the Ant valley several
examples are known, not in association with the margins of any of the broads,
but in the shallow peat cuts of the Catfield fens. Here two rather different expressions of the community have been noted.
In one Cladium appears to be actively colonising open pools, forming
robust tufts growing out from the margins or even occurring as isolated individuals within the pools. In this situation the plant may form a floating raft,
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open water, more often onto liquid muds. This raft,
though often firmly held together by a network of interlacing rhizomes, may be
highly mobile. In the spaces amongst the Cladium several associates are typically
found, in particular Phragmites communis Typha angustifolia, Berula erecta
Carex pseudocyperus Cicuta virosa Lythrum salicaria and Potentilla palustris.
Only a few such pools are known. They are of additional interest in supporting a quite rich growth of aquatic macrophytes. Several are choked with a dense
growth of Utricularia spp., mainly U. vulgaris. Nuphar lutea Callitriche spp.
and Hydrocharis morsus-ranae have also been noted.
In the second variant of the community Cladium forms a more closed cover
with fewer associates often only Phragmites sometimes with some aquatics
Utricularia minor U. vulgaris Chara spp. The pools are usually small and shallow
with a firm substratum and typically they are found as wet hollows within areas
of otherwise drier mowing marsh. There is one important exception to this where
the community is found growing over several acres of shallow swamp which,
despite the high summer water table, is regularly mown. Large areas of this are
a Cladium monoculture.
Distribution: Infrequent. CF.
In general of restricted occurrence in England and Wales in wet topogenous
rarely abutting directly onto

,

,

,

,

,

—

,

,

,

hollows.

Herbaceous Fen Vegetation
This includes the bulk of the vegetation of the flood-plain mires, and a wide
range of communities have been identified. The term fen is used to refer to areas
where the summer water table is generally at or below the surface of the peat.

Caricetum paniculatae Wangerin 1915
Characterising species: Carex paniculata (as dominant)

This Association contains sedge

swamp communities dominated by Carex

The community is found occasionally throughout England and Wales
but some of the richest and most extensive examples occur in Broadland. These

paniculata.

belong to a distinct subassociation.
Subassociation

peucedanetosum.

Characterisation: by the occurrence of “Broadland” species such as

palustre

and

Peucedanum

Thelypteris palustris.

Description

The community has already been described from Broadland as “tussock
fen” (Lambert, 1951).
The physiognomy of the community is completely determined by the enormous upstanding tussocks of Carex paniculata which can attain heights in excess
of lm. These, according to the observations of Lambert, normally develop on a
fairly firm, but floating, raft of Phragmites rhizomes which, as the tussocks
increase in size, becomes depressed leading to the formation of secondary pools
between the stools. In these intertussock spaces the main species are usually
Phragmites communis Carex riparia, Typha angustifolia and Sparganium erectum
together with floating fronds of Lemna minor. Sometimes, however, the pools
may be devoid of plants.
The chief substratum for the associated species is provided by the sedge
tussocks themselves. These support a rich epiphytic flora containing Eupatorium
,

,
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cannabinum Epilobium hirsutum, Galium palustre Impatiens capensis Lysimachia
vulgaris, Lythrum salicaria, Peucedanum palustre, Rorippa islandica, Scutellaria
,

,

,

may form dense carpets
Mosses include Acrocladium cuspidatum, Brachythecium

galericulata. Solarium dulcamara. Thelypteris palustris

on some

tussocks.

rutabulum and Lophocolea bidentata.

There

considerable variation in the composition of the stands and in the
which they contain. The richest examples are found on the
west side of Barton Broad where extensive areas of the community occur.
Additional species found here include Carex pseudocyperus, Calamagrostis
canescens Cirsium palustre, Calystegia sepium, Filipendula ulmaria, Juncus
subnodulosus (rare), Ly copus europaeus. Ranunculus lingua and Rumex hydro lapathum.
An important feature of the tussocks is that they provide a suitable substratum for the establishment of saplings of Alnus glutinosa and Salix cinerea and in
many stands several stages in the development of woody vegetation can be
observed.
It is evident that many stands have a floristic composition similar to certain
is

number of

species

,

Peucedano-Phragmitetum communities.
Distribution: Broad margins. AFB; BB.

Peucedano-Phragmitetum

ass.

nov.

Characterising species:

A

range of species form the “core” of this Association.

The following

are constant:

Cladium mariscus
Eupatorium cannabinum
Galium palustre
Juncus subnodulosus

The following

Lysimachia vulgaris

Mentha aquatica
Phragmites communis

Peucedanum palustre

are constant or frequent in

community-type

many

of the developments of the

:

Calamagrostis canescens

Lythrum

Carex elata

Potentilla palustris

salicaria

Calystegia sepium

Rumex hydrolapathum

Filipendula ulmaria

Scutellaria galericulata

Hydrocotyle vulgaris
Iris pseudacorus
Lycopus europaeus

Acrocladium cuspidatum

Valeriana officinalis

Campylium stellatum

Description

This Association contains the major part of the herbaceous fen vegetation
of the flood plain mires, not only of the Ant valley but also of all of Broadland.
For this reason it will be considered in some detail here.
The vegetation is of characteristic appearance and structure. The predominant components are usually graminoid monocots particularly Phragmites
and Cladium and, to a lesser degree, Calamagrostis canescens. These grow in
varying densities to form stands which often cover the flat valley floor with large
tracts of a superficially uniform vegetation.
There is a whole range of associated species. The most characteristic and
constant are given in the list above; they are all abundantly developed in the
Broadland marshes and include a number of species largely confined to this
160

area within Britain. In addition a number of other species often occur. These
include species and species-groups that are diagnostic for the different expressions of the Association as detailed below. They also include a number of species
of lower constancy and diagnostic value.

components may be recognised.
Myrica gale Salix cinera and,
less frequently, Frangula alnus. Shrub development is variable. It is very limited
in regularly mown marshes, except around the edges of the compartments, but
with the abandonment of a periodic mowing regime it becomes much more
Structurally, at least eight

(i)

shrubs

—

typically Alnus, Betula pubescens,

,

prominent.

graminoid monocots
and Cladium mariscus and,

(ii) tall

escens

—

—principally Phragmites
in

,

Calamagrostis can -

some communities, Typha

spp.

herbaceous dicots as well as those listed above Angelica sylvestris
and Cirsium palustre occur sporadically across a range of community-types.
(iv) rushes and sedges of medium height (approx. 60-80 cms)
sometimes
not developed in the more species-poor stands, but Juncus subnodulosus and
Carex elata are characteristic. In some communities this component can be
extensively developed both in terms of the biomass and diversity of the plants
composing it, with species such as Schoenus nigricans Carex diandra.
(v) small herbs
in some of the least species-rich stands this component
is often very poorly developed. It reaches its fullest expression when the growth
of taller species is for some reason reduced as for example in rather unproductive, regularly mown situations, often in some of the wetter areas. In these
circumstances a whole range of additional species occur, many of them belonging to this structural component.
(iii) tall

—

,

—

(vi)

trailing plants

related G. uliginosum

is

—most

characteristic

is

Galium palustre; the closely

rare in this Association being

meadow

more

characteristic of fen

communities. Others found include Calystegia sepium and,
ently, Stellaria palustris and Solanum dulcamara.

less frequ-

—

(vii) bryophytes
characteristically poorly developed. The usual species are
Acrocladium cuspidatum and Campy Hum stellatum and these are frequently only

in small quantity.

Mnium

affine ,

Mn.

longirostum and Campylium elodes are
is excep-

sometimes additionally found but a rich development of bryophytes
tional.
(viii)

aquatics

—only in the wettest communities.

Physiognomically

this vegetation is quite variable as different species

may

patchwork of stands. This has been well
reflected in some earlier dominance-based classifications of this type of vegetation Phragmitetum, Juncetum etc. This approach is at variance with the present
one in which stands with different dominants have all been united into the one
Association. The reasons for this different approach is that it is considered that,
whereas a classification on the basis of dominance may have several merits, it
does not provide the most meaningful way of expressing the full floristic variation of the fens. There are several reasons for this. First, as is well known, the
pattern of dominance on the marshes has to a large extent been artificially determined by the management regime Cladium sedge beds are favoured by summer
cutting every three or so years, Phragmites reed beds by annual winter harvesting.
Second, there is little evidence to suggest that the presence of a particular domidominate

different areas, presenting a
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nant, or management regime, exerts an over-riding influence upon the composition of the stands. This has been demonstrated by the application of Information
Analysis to classify all of the samples of the Broadland fens. This procedure

generates classes

on the

basis of the overall similarity

their full floristic content, giving equal weighting to

between stands based upon
each species. In this instance

has produced classes which, for the most part, are well characterised floristically
but contain stands with different dominant species. This is not to suggest that the
floristic complement of the stands is completely independent of the dominant.
It is possible that different dominants may well create minor, consistent differences between stands, especially of a quantitative kind
this is a matter that would
repay closer examination. It does, however, suggest that, to some extent at least,
the patchwork of dominance has been superimposed over the distributions of
the associated species and that, in order to extract more exact vegetation units,
attention has to be directed towards the less obvious features of the stands,
namely the nature of these associates.
it

—

Distribution

The Peucedano-Phragmitetum is largely confined to Broadland, where it is
abundant. Elsewhere it has been recorded only from Wicken Fen and Woodwalton Fen in East Anglia and from Catcott Heath on the Somerset peat moors.
Subassociation:

typicum

Characterisation: Negative only,

by the absence of species

differential for other

groups.
Description

Composed of

generally rather species-poor vegetation of

mowing marshes

and primary fen. The species complement consists of the basic core of Peucedano(as outlined above) together with a few other species of
sporadic occurrence. The degree to which the core is expressed is, in fact, rather
variable. Some stands contain all of the species, in others several may be absent
although, with the present data, no consistent pattern of absences can be detected i.e. it is not possible to recognise sub-communities on the basis of the absence
of groups of core species. It is evident that, as a result, this subassociation contains both species-rich and species-poor stands. As it is unlikely that this is just
due to random floristic variation it has to be recognised that, floristically, and
probably ecologically also, this subassociation is not as uniform as the others.
In addition to this other consistent trends of floristic variation due to additional
species permit the distinction of several varieties (below).
The dominant species are Phragmites , Cladium or Calamgrostis canescens.
Calamgrostis is only normally dominant in rather dry areas and is often found
as a band along the better-drained edges of fen compartments. Elsewhere in the
mowing marshes it occurs in smaller quantity and is often quite absent from
the wetter areas.
Although comparatively species-poor, many of the stands are not without
some additional botanical interest. Species occurring occasionally include

Phragmitetum species

—

Carex

appropinquata

,

Menyanthes

palustris , Valeriana dioica and,

on

trifoliata ,

Stellaria

Another plant of
is

Thelyp-

On the one hand there are many stands from which it is completely

absent on the other
;

nigricans ,

—as indeed in others—

interesting occurrence in this subassociation
teris palustris.

Schoenus

drier sites, Molinia caerulea.

when

it

does occur

it is
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often with considerable abundance,

forming a dense underlayer to the vegetation. It is not intuitively evident why this
should be the case and it would be of interest to examine the matter further. It
may, however, be noted that the plant is most characteristic of stands also supporting shrubs Betula pubescens, and Salix cinerea mainly.
Variants Several variants have been recognised
.

No differentials. Generally species-poor vegetation expressed
as Phragmites Cladium or Calamagrostis facies, depending upon the dominant.
Distribution: Widespread: HM, LM, RM, HH, CF, BB, BH, SM, SB, LS, WB,
(i)

typical var.
,

BFD,

East Ruston.
Carex paniculata var. Wet fen communities characterised by Carex
paniculata , and Epiblobium hirsutum and, to a lesser degree, Carex acutiformis,
and Solanum dulcamara. Berula erecta is also quite frequent. In the Ant valley,
Phragmites is the usual dominant. Usually only small in extent, occupying wet
depressions within mowing marsh, and around broad margins.
(ii)

Distribution:

Uncommon: LM, AFB, RM, BB.

Phalaris var. Similar to the Carex paniculata var., containing most of
characterising species but additionally with Phalaris arundinacea and Urtica
(iii)

its

dioica.

Distribution:

Broad margins,

rare:

BB.

Subassociation: myricetosum.
Characterisation: Myrica
prominence of shrubs.

gale,

Thelypteris palustris together with a general

A

species-poor and rather badly defined vegetation unit. Myrica
abundant, usually with Thelypteris palustris Betula pubescens Salix cinerea
and S. repens and, to a lesser degree, Aims glutinosa. It is usually expressed as
Cladium or Calamagrostis canescens dominated facies. Phragmites is rarely domiDescription:

is

,

,

nant.
Distribution: Frequent:

HM,

CF, BB, BH, SM.

A community, often of small extent, alongside dykes and in isolated corners
of mowing marshes. Larger stands on derelict

mowing marshes sometimes

occur.

Subassociation: cicutetosum.

Characterising species: Cicuta virosa
Carex pseudocyperus
Ranunculus lingua Sium latifolium Typha angustifolia.
,

,

Berula erecta ,

,

,

Description:

A well defined, though variable, subassociation containing stands usually
dominated by Phragmites communis. Cladium is generally infrequent and is
absent from many stands. Nonetheless at some sites it is sufficiently plentiful
to form quite thick sedge beds.
Most of

the core species of the Association occur in the cicutetosum but
a tendency for some of the species of drier fen to be absent, notably
Calamagrostis canescens, Filip endula ulmaria and Valeriana officinalis. This,
together with the list of characterising species, all of which have their optimal
development in swamp situations, points towards one of the most evident features of this subassociation that it is developed in rather wetter situations than
most other Peucedano-Phragmitetum communities. The substratum is an oozing
peat with the summer water table at, or just below, the surface. The community
is typical of hollows within the fens, occupying depressions often, though not
there

is

—

163

always, of small extent. In some cases the substratum has a markedly swinging
character suggesting that the community is developed as a semi-floating, though
firm, raft. In the few examples that have been investigated peat cores have confirmed this, revealing a fen mat usually at least 50 cms thick developed over a
semi-fluid suspension of muds and peats. These would apparently represent
closed-over peat cuts and in such situations the community is again usually only
of small extent.
Distribution: CF, BB, SB.
The subassociation has been found in both the Ant and Bure valleys and
also at

Burgh Common.

It

appears to be by far the most widespread in the Ant

marshes.
Variants

Two
(i)

clear,

though intergrading, variants may be recognised.

typical var.

Dominated usually by Phragmites , sometimes Cladium. Calamagrostis
occassionally present, but never in large quantity. Some stands are species rich
and support small herbs such as Cardamine pratensis Epilobium palustre, Lychnis
Lycopus europaeus, Myosotis caespitosa and Oenanthe fistulosa.
Stellaria palustris is often found in this type of vegetation.
(ii) Carex lasiocarpa var.
,

flos-cuculi ,

Characterising species:

Carex lasiocarpa C. diandra, Equisetum
Carex appropinquata, Aero cladium giganteum.
,

fluviatile,

Pedicularis palustris ,

Description

A very distinct community-type. Phragmites is usually the most conspicuous
species together with

Typha

angustifolia. Tall umbellifers are also important.

Sedges are prominent, especially Carex lasiocarpa often forming a dense underlayer. In some stands where the Phragmites cover is reduced it is this sedge,
together with others of similar stature, such as C. diandra which, in conjunction
with Juncus subnodulosus comprise the bulk of the vegetation cover. Beneath
this layer there is often a rich development of smaller herbaceous species.
Menyanthes trifoliata is often abundant and can sometimes form a closed carpet
over quite large areas. Potentilla palustris also sometimes forms local societies.
A range of other herbs occur, including those of the typical var. together with
Pedicularis palustris and, occasionally, orchids such as Dactylorhiza praetermissa
and Epipactis palustris. The moss layer is relatively well developed with Acrocladium giganteum Riccardia pinguis and sometimes Scorpidium scorpioides in
addition to the more usual species and on the oozing peat hydrophytes such as
Alisma plantago-aquatica, Baldellia ranunculoides and Nymphaea alba occasionally
,

,

,

,

occur.

This community is of considerable interest in supporting large populations
of Carex lasiocarpa and C. diandra both of which are presently rather infrequent
in Broadland as in East Anglia generally. It also provides the site for Carex
rostrata which, frequent enough in much of N.W. Britain and indeed even in
parts of East Anglia, is decidedly uncommon in the wetland complexes of Broadland. Further, an early record from Sutton Broad of the nationally rare species
Carex limosa was also apparently from this community. However, despite considerable searching, this sedge was not re-found at this site during the present
survey, and consequently this cannot be confirmed.
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Subassociation:

schoenetosum

Characterisation: Presence of Schoenus nigricans ,

Carex panicea

Oenanthe

,

lachenalii (rare) together with the absence of differentials for the caricetosum

subass.

Description

Mowing marsh communities dominated mainly by Cladium but sometimes
by Phragmites. Sometimes extensive but often not very rich in species (c.20
spp./10m 2 ). Calamagrostis canescens, Filipendula and Valeriana officinalis are
frequently absent. Slightly wetter areas support Ranunculus flammula and Berula
erecta. Other species occasionally found include Osmunda regalis Molinia
caerulea, Samolus valerandi and Salix repens. Scorpidium scorpioides is also
known.
,

In a number of

sites slightly richer

developments

may

occur. These are

and occur as islands of lower growth within the more
typical community. They may support occasional specimens of Carex lepidocarpa
Pedicularis palustris and Valeriana dioica and even isolated populations of
usually small in extent

Epipactis palustris. These are clearly very closely related to certain caricetosum

communities.
Distribution:

CF, LS, BFD,

HM, LM, Mown Fen, (East Ruston).

A rather similar community,

is

but with Oenanthe lachenalii more prominent
widespread in the Thurne valley fens.

Subassociation: caricetosum

Characterising species: Carex diandra, C. lasiocarpa, C. appropinquata Caltha
Cirsium dissectum, Epipactis palustris, Pedicularis palustris, Valeriana
,

palustris,

dioica,

Acrocladium giganteum, Bryum pseudotriquetrum, Riccardia pinguis.

The

differentials of the cicutetosum are present in some variants, but they
are not as frequently or as abundantly developed as in that subassociation.
Description

number of stands, all characteristically
community is the richest of all of the PeucedanoPhragmitetum communities and is of particular importance in providing the
sociological location for some of the rarest species of British rich fen.
Phragmites and Cladium both occur in variably quantity, usually the latter
being the most prominent, the stands often being managed sedge beds. However,
neither species is really well developed. The plants tend to be shorter (often not
much in excess of lm high) and more sparsely distributed than in most PeucedanoPhragmitetum communities and concomitantly there is a strong development of
plants of lower growth. As is the case with the cicutetosum Carex lasiocarpa var.
Into this subassociation are placed a

rather species rich. Indeed this

which, incidentally, the present subassociation is very closely related) much
of the vegetation cover is created by sedges and rushes of medium height,
notably Juncus subnodulosus, Carex elata, C. diandra, C. appropinquata, C.
lasiocarpa and Schoenus nigricans.
(to

Although this subassociation represents a fairly well defined floristic
must be emphasised that it is a variable one and that it is difficult to
single species that characterises

it

well.

None

of the characterising species

unit

it

find a
listed

above occur in every stand; it is only as a group that they have diagnostic value.
However, one of the features of the vegetation is the prominence of cyperaceous
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:

species. In addition to the species already

Carex lepidocarpa C.
,

mentioned smaller plants such as
more rarely, Eriophorum angusti-

nigra, C. panicea and,

folium are found. Hence the general designation caricetosum.
Small herbs are often richly represented; the moss layer is relatively well
developed, and in some communities so are aquatics. However, the species
involved vary and details are best given in consideration of the several variants
that have been recognised.

Menyanthes

var.

species:
Menyanthes trifioliata, Eriophorum angustifolium,
Equisetum fluviatile, Dactylorhiza incarnata D. praetermissa, Liparis loeselii
The samples brought together by this set of species are rather variable and

Characterising

,

it is

possible to recognise

two sub-variants

Ranunculus lingua sub-var.
Characterising species: Ranunculus lingua Acrocladium cordifolium. With lower
frequency Cicuta virosa Carex pseudocyperus.
(i)

,

,

Description
This sub-variety represents the wettest expression of the subassociation.
Found at only two sites, at both it has clear spatial and floristic connections to
the cicutetosum subassociation Carex lasiocarpa var.

At one of the sites the community occurs as part of a well-defined zone
located at the very edge of the fen system flanking a band of alder carr which
backs onto the adjoining upland.
Here the community has a species complement more or less as described,
except for the rarity of Schoenus nigricans. Otherwise all of the diagnostic species
are present. The bryophyte cover is well developed with Acrocadium cuspidatum,
A. cordifolium, A. giganteum, Campy lium stellatum Fissidens adianthoides,
Pellia endiviifolia Riccardia pinguis. Of special note is a small population
of Liparis loeselii. The stands are species-rich: c50 spp/10m 2
At the second site the community is more extensive and more interesting,
developed over 2-3 acres of wet mowing marsh. Here Cladium mariscus is more
strongly dominant than in the first, though the other sedge species still remain as
important components, including a large amount of Schoenus nigricans and also
some Carex rostrata and C. pseudocyperus. The typical taller PeucedanoPhragmitetum species are present as in addition are scattered plants of Osmunda
,

,

.

frequent and Sium latifolium also occurs. These two
Carex pseudocyperus and Ranunculus lingua again point
towards the similarity with the cicuteosum Carex lasiocarps var. which in fact
can be found occupying wetter depressions within this community.
However, as is generally true with the caricetosum communities, particular
interest attaches to the species of the lower layers of the vegetation and in this
case this is due to the occurrence of a number of plants found in few other sites
in Broadland. There are scattered plants of Parnassia palustris and Pyrola
Cicuta virosa

regalis.

is

species together with

rotundifolia together with large quantities of the fen orchid, Liparis loeselii.

Also some Dactylorhiza traunsteineri and Drosera anglica. Mosses are abundant
and, in addition to those mentioned above, are Campylium elodes Drepanocladus revolvens var. intermedius, D. vernicosus, Mnium pseudopunctatum, Mn.
seligeri Scorpidium scorpioides and Cinclidium stygium. With them are the trailing shoots of Anagallis tenella and a few patches of Hypericum elodes. Small fen
,

,
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pools contain Baldellia ranunculoides, Hottonia palustris, Potamogeton coloratus,
XJtricularia vulgaris U. cf. intermedia and U. minor with various Charophytes of
,

which Chara vulgaris and C. hispida have been positively identified, though there
may also be others. Also in association with these wetter depressions is a small
amount of the mud sedge, Carex limosa. The resultant stands are very rich in
species with up to 60/ 10m 2
.

CF. Rare, but locally estensive. Known from nowhere else
though some communities of topogenous calcereous fens in the N and

Distribution: SB,
Britain,

in

W

of Britain are closely related. These, however, belong to a different Association,
the Acroladio-Caricetum diandrae (see Wheeler 1975; and in press).
(ii)

Molinia sub-var.

Differential spp. to Ranunculus sub-var.: Molinia caerulea , Cirsium dissectum ,
Succisa pratensis, Potentilla erecta.

Description

A

drier version of the Menyanthes var. demonstrated by two small stands
of sedge fen, both in the same general area. Phragmites and Cladium are both
relatively sparse and the sedges of the lower layers contribute most to the
vegetation cover. The wet fen species of the Ranunculus sub-var. are absent and
in the drier conditions Molinia caerulea becomes more important with Cirsium
dissectum Succisa 9pratensis and a small amount of Potentilla erecta. Nonetheless, the herbs are still well developed and an important feature is the occurrence
of a small amount of Platanthera bifolia and a large population of Liparis loeselii.
Fen pools are not generally well developed, but Utricularia minor occurs in one
,

place.

When

community was

substratum was dry and the
mat was still quite rich with
Campy Hum elodes and Scorpidium scorpioides. In the summer of 1977 it was
much wetter. Nonetheless, the species complement points to the generally dry
this

bryophytes desiccated

character of this

site,

—though

visited in 1972, the

the bryophyte

a view re-inforced by the increasingly dense development of

young plants of Betula pubescens.
Distribution: SB. Rare. Known from nowhere

else in Britain.

Typical var.
Characterisation: Absence of differential species.

Description

A relatively species-poor variant of the caricetosum with often only 30-40
spp./10m 2 The characterising species of the subassociation are more sporadically
developed and often only a few of them can be found. In consequence some stands
appear to be transitional between the caricetosum and schoenteosum communities.
However, it is usually evident which community a particular stand belongs to.
.

Cladium and/or Phragmites are often quite prominent and there is then a
corresponding reduction in the importance of the middle sedge layer. This usually
contains Schoenus nigricans but of the three characterising sedges Carex appro
pinquata C. diandra and C. lasiocarpa, often only one occurs and then in rather
small quantity. Nonetheless, within this variety there are stands in which these
,

sedges are prominent and which have the characteristic physiognomy.

A few other herbs may occur in addition to the characterising species.
Carex lepidocarpa Anagallis tenella Cardamine pratensis Dactylorhiza trauns,

,

,
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teineri, Lychnis flos-cuculi have been recorded, Bryophytes are fairly well developed including Bryum pseudotriquetrum, Fissidens adianthoides, Mniums eligeri
and Riccardia pinguis. Acrocladium giganteum is known only from a few stands.
One expression of this community, possibly a sub-varietal form, is distinguished by the occurrence of Lotus uliginosus, Agrostis stolonifera Stellaria
palustris and, to a lesser extent, Vida cracca. This has been recorded only from
Broad Fen, Dilham and one example of it is particularly notable. This is an area
mown annually during the summer which consequently supports little Cladium
or Phragmites. Instead the dominant is Carex appropinquata with a lot of Juncus
subnodulosus. The stand is species-rich with a lot of Epipactis palustris for
example and floristically clearly belongs to the present community rather than
to some putative “Caricetum appropinquatae”.
Distribution: CF, SB, BFD, Mown Fen, East Ruston. Infrequent. Also in the
Bure valley in small amount.
,

—

—

,

SPECIES-POOR PHRAGMITES COMMUNITIES
In contrast to the relatively species-rich character of many of the mowing
marshes, areas of much more impoverished herbaceous fen vegetation also exist.
These include small belts and patches where tall vegetation has grown up alongside dykes or in the corners of fen compartments. They also include much larger
areas, actively managed reedbeds in which Phragmites is very much the predominant plant, often forming a near-monoculture. Completely pure stands are,
however, of limited extent usually there is at least a scattering of associates.
Indeed, if a sufficiently large area of the reed beds is examined, individuals of
most of the characteristic Peucedano-Phragmitetum species can usually eventually
be found. But in a sample of 10m 2 only a few occur. In some sites the floristic
monotony is somewhat relieved by slightly elevated strips crossing the compartments these often support a much richer flora.
The floristic composition of these communities is variable in terms of
both the nature and number of associates. Some consists of little more than a
Phragmites monoculture; others may support a variety of associates. The following communities have been tentatively recognised.

—

—

—

—Sium latifolium Community

Phragmites

Characterising species: Phragmites (as dominant),

Typha angustifolia

,

Sium

latifolium.

Some

stands have

no more

species than the three above. Others

may have

community occurs in wetter
the summer. Equally, however, others

in addition Potentilla palustris or Cicuta virosa. This

—

areas a few sites have standing water in
have a dry substratum. A feature of such areas

is

often a fairly dense growth of

Agrostis stolonifera.
Distribution:

HM, LM, RM, HH,

CF, BB, BH.

—

Agrostis stolonifera Community
Characterising species: Phragmites (as dominant), Agrostis stolonifera. Absence

Phragmites

of Sium and Typha angustifolia.
characteristic feature
This represents a generally drier type of vegetation.
is the development of a thick carpet of Agrostis stolonifera. In both this and the
above community, the growth of the reed sometimes appears to be lacking vigour
the shoots are only about lm tall and not growing densely. In some places
(e.g. Little Fen, Catfield) the reed beds appear to be in a degenerate condition

A

—
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with patches dominated by Agrostis in which Phragmites is developed very
feebly. In the comparatively open conditions ruderals such as Chenopodium
rubrum and Sonchus arvensis are sometimes to be found, in places with Carex
disticha, Cirsium arvense and Urtica dioica.
Distribution:

LM, RM, HH, CF, BB.

Although both of the above communities are generally species-poor they are
not without botanical interest.
feature of some of the most southern marshes
of the valley is the occasional occurrence of Lathyrus palustris in these communities. In such sites the plant is most abundant in the more species rich areas even
on narrow ridges that subdivided the compartments but nonetheless it still
occurs in these more impoverished fens.

A

—

Phragmites— Thelypteris Community
Characterising species: Phragmites communis

and

Thelypteris palustris (as

domi-

nants).

Phragmites forms dense stands with few associates except for Thelypteris
which forms a thick carpet. Other associates are typical PeucedanoPhragmitetum species Peucedanum
Galium palustre, Potentilla palustris
Calamagrostis canescens etc.
palustris

,

Distribution:

,

Rare and usually of small

extent.

BH, LS.

Phragmites Sociation
Characterising species: Phragmites communis (as dominant).

A

heterogenous syntaxon containing stands dominated by Phragmites with
very few associates. These are variable, but may include various PeucedanoPhragmitetum species Peucedanum , Lysimachia vulgaris Juncus subnodulosus
,

etc.

Distribution: Frequent but usually of small extent. Often particularly characteristic

of wetter areas alongside dykes

etc.

HM, LM, AFB, RM, HH,

CF, BB,

SM, BH, LS, MF, MF, BFD, SMF, East Ruston.
SPECIES-POOR CLADIUM COMMUNITIES

As with Phragmites

,

certain areas of

teristically species-poor, including

tall,

some

dense Cladium fen are also charac-

quite extensive, thick sedge beds of

mowing marshes.
Cladium

— Carex

elata

Community

Characterising species: Cladium mariscus (as dominant), Carex elata.

A community of mowing marshes consisting basically of Cladium together
with a good representation of C. elata. Sometimes no other species are found, but
there are usually a few such as Peucedanum palustre and Lysimachia vulgaris.
Distribution: Infrequent, but can form quite large stands. BH, SM.

—

Thelypteris Community
Characterising species: Cladium mariscus (as dominant), Thelypteris palustris.

Cladium

As
At

least

—

the Phragmites Thelypteris community, but with Cladium dominance.
a few plants of Phragmites usually occur.

Distribution: Rare.

CF, BH, SM.
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—
—Myrica

Cladium

Community

Characterising species: Cladium mariscus (dominant), Myrica gale.

and Myrica in scrubbing up fen corners etc. Usually
Peucedanum Filipendula, Phragmites, Lysimachia vulgaris.

Tall stands of Cladium
several associates

Thelypteris

may

,

be abundant.

Distribution: Occasional.

HM,

CF, BH, SM.

Cladium mariscus Sociation
Characterising species: Cladium mariscus (as dominant).

A heterogenous syntaxon of stands dominated by Cladium.
of associates may occur. Phragmites is often present.
Distribution: Occasional.

A variable range

CF, SM.

Scrub and Carr Vegetation

myricetum gale (Gadeceau 1909) Jonas 1935 peucedanetosum Fischer
Characterising species: Myrica gale (as dominant).

1967.

Description

The predominant plant of this community is Myrica gale which forms a
dense stand of straggling bushes which may be as much as 2m tall. Associates
are generally few and variable. Phragmites is usually found in some quantity,
growing up amongst the bushes, and Cladium mariscus also frequently occurs.
Various herbs may be present, all of them, with the exception of Thelypteris
palustris which sometimes forms a sparse understorey to the vegetation, normally
being tall fen species, characteristically Calamagrostis canescens, Eupatorium
cannabinum Lysimachia vulgaris and Peucedanim palustre. Other shrubs include
Salix cinerea, Betula pubescens and Alnus glutinosa. Mosses tend to be absent.
,

This Association is related to the Myrica- rich stands of the PeucedanoPhragmitetum, especially to the myricetosum subassociation from which it may
have developed in some places. Pockets of more species rich, more herbaceous
vegetation often persist within the Myrica stands as relicts of the earlier communities. The presence of small plants of Alms and Betula suggest that mire forest
dominated by these species will ultimately develop if the stands are left unmanaged.

CF, SM, BB, BH.
community
that is locally widespread. In actively managed areas it
A
is restricted to the edges and corners of the fen compartments where the vegetation has been allowed to grow up, but in abandoned mowing marshes it can be
much more extensive, covering large areas with a scrub difficult of penetration.
The Association has been noted also in the Bure valley and may well occur
Distribution:
serai

Myrica stands are also known elsewhere in Britain, especially acidocommunities of the Myricetum gale ericetosum Fischer 1967, but the
peucedanetosum subassociation is confined to Broadland.
in the others.
philic

BETULO-DRYOPTERIDETUM CRIST ATAE. Wheeler 1975.
Characterising species-group: Dryopteris cristata D. carthusiana Betula pubescens Sphagnum fimbriatum S. palustre , S. plumulosum, S. recurvum, S. rubellum,
,

,

,
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,

S. squarrosum.

Together with a range of herbs of open fen.

Description

A scrub community associated with areas of fen that are able to sustain an
acidophilic vegetation.

Typically it consists of an immature birch scrub. In the younger, more open
forms, the bushes are often only about 1 - 1.5m tall and rather sparsely distributed. In the more mature forms the tree canopy may be in excess of 4m and

much more closed. Growing up with the birch there is usually a range of other
shrubs, mainly Myricagale, Salix aurita S. cinera and S. repens Aims glutinosa
Frangula aims and oak saplings are occasional.
Bryophytes are well developed and the floor of the community characteristically supports large, inflated plosters of Sphagna in some places forming an
.

,

,

,

extensive

phytes

and continuous

include

heteromalla,

cover.

Calypogeia

The

species are those listed above. Other bryo-

muellerana

,

Campylopus pyriformis,

Mnium hornum Leucobryum glaucum
,

,

Dicranella
Plagiothecium undulatum

and Polytrichum commune.
Herbs are sparse to abundant. They include a range of open fen species
Phragmites, Calamagrostis canescens Carex appropinquata C. elata, Eupatorium
Juncus subnodulosus Lysimachia vulgaris, Ly thrum salicaria, Peucedanum palustre
Potentilla palustris and Cladium mariscus. However, a particularly noticeable
feature of this community is the range of ferns that occur Athyrium filix,

,

,

,

,

Dryopteris cristata, D. carthusiana, D. dilatata, D. filix-mas, D. x
Ophioglossum vulgatum (rare), Osmunda regalis and Thelypteris
palustris. Dryopteris cristata is the most notable of these. It is a regular component of this community only a few stands are known where it has not been
located. Often only a few fronds may be found, especially in the more closed
communities, but careful searching will usually reveal it. As well as the crested
buckler fern, other species of particular interest that are sometimes present are

femina,

uliginosa,

:

Pyrola rotundifolia and Drosera rotundifolia. Less notable are Dactylorhiza
praetermissa, Eriophorum angustifolium and Viola palustris.
The Betulo- Dry opteride turn cristatae is found in several situations. Perhaps

most

characteristically

scrub. These islands

it is

found in association with small “islands” of birch

—which may be very small, sometimes only l-2m across

are dotted sporadically around the Ant marshes and are found within stands of
herbaceous fen, often in fact within wet tall fen communities with Phragmites
and Typha angustifolia. The origin of these areas is not at all clear and would
repay further study. They are not always just composed of birch. In a few instances part of the island is dominated by alder, supporting a fairly typical
Osmundo-Alnetum flora. But in such cases the Betulo- Dry opteridetum is found
only on the parts with birch. With the smaller “islands” and with the less mature
stands the whole area effectively belongs to the present Association. But with the
larger, more mature “islands” the community is only found in the more open,
boundary situations, around the periphery or around the margins of glades.
The drier, more shaded internal areas usually belong to a Betula-Myrica com-

munity (below).
Dryopteris cristata appears to be very much a plant of boundary situations,
occupying the transition between the birch communities and more open fen.
Sometimes the bright green fronds effectively serve to pick out the edge of glades
etc. It only occasionally occurs in the more mature communities and very rarely
171

—
open

:

:

known from

a few open fen communities where it seems inThe community is otherwise a rather
impoverished Peucedano-Phragmitetum type, i.e. rather similar to the present
Association but without the woody species. In one case at least it appears very
likely that such a stand of D. cristata occupies the site of a cleared birch copse.
in

fen. It

is

variably to be associated with Sphagnum.

The most extensive stands of the Betulo-Dryopteridetum are found in
association with a sparse birch cover. Again it is not at all clear just how these
stands have developed. Preliminary observations and peat cores have indicated
that in one place such a community is developed on a slightly elevated area of
which is probably situated above the main influence of the minerotrophic
ground water. In other examples it has developed on a firm but floating peat raft.
Good examples of this are found on the island at the north end of Barton Broad.
Here there is a fen raft, composed mainly of Phragmites rhizomes underlain at
least in places by Typha, floating over fluid muds. This is about 50cms thick and
supports an extensive development of the Betulo-Dryopteridetum. The community
forms a mosaic with treacherous areas of wetter fen, often tussock fen dominated
by Carex paniculata and with more consolidated areas supporting mature
peat,

,

copses of birch. It thus appears that the Betula-Dryopteridetum has developed
from a floating Phragmites fen community. The reason why this sere should have
occurred, as opposed to the Carex paniculata sere (Lambert, 1951) which is
more typical of the margins of Barton Broad, is not entirely clear. It is possibly
related to the floating character of the substratum which may prevent regular
flooding of the mire surface by nutrient rich water. In any case, the interior of
the island where the communities occur may be comparatively stagnant and not
much influenced by the water of the broad. This remains to be clarified. It may
be noted that, at this site, tussocks of C. paniculata forming the Carietum paniculatae also often support D. cristata.
Distribution. See Fig.2.

Widespread
islands within

noted in

in the

HM,

LF,

BB, CF, SM, SB.

Ant valley, but rarely extensive,

mowing marsh.

this survey,

RM,

but

it

is

usually occurring as small

Fig.2 indicates the known distribution of sites
likely that there are more, particularly in the

Reedham Marshes.

—again usually as

Similar communities occur in the Hickling Broad area
They have not been observed outside of Broadland.

islands.

BETULA-MYRICA COMMUNITY
Characterising species:

Be tula pubescens, Myrica gale Rubus
,

idaeus , Dryopteris

carthusiana, Lonicera periclymenum.

Description

Usually occurs as dense thickets of Betula pubescens accompanied by much
Myrica gale and, less frequently, Frangula alnus, Salix aurita, S. cinerea and S.
repens. There is often much Rubus idaeus and R. fruticosus typically with oak
saplings. Three varietal forms have been distinguished
,

(i)

Immature stands in particular may contain a range of open
Cladium, Phragmites , Lysimachia vulgaris Peucedanum palustre.

Typical var.

fen species

,
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—

::

may be quite prominent and typically include Athyrium filix-femina,
Dryopteris carthusiana, D. dilatata Osmunda and Thelypteris palustris. Older,
drier stands typically have a sparse field layer, including relict populations of
Ferns

,

herbaceous fen species. Dryopteris filix-mas and (rarely) D. borreri may occur.
layer may be poor or well developed, containing woodland
such as Amblystegium serpens Eurhynchium praelongum Hypnum
cupressiforme Lophocolea bidentata, Mnium hornum and Mn. undulatum.
(ii) Sphagnum var.
As the typical var. but with species of Sphagnum being
important, often in addition to the typical bryophytes. Cushions even carpets
of Sphagna occur S. fimbriatum S. palustre, S. squarrosum which in summer
are frequently dry and bleached. Leucobryum glaucum and Calluna vulgaris are
rare components of this vegetation.
(iii) Pteridium var.
Composed of older, more mature birch trees with an
open canopy. The field layer is typically dominated by Rubus fruticosus and
Pteridium aquilinum. Open fen species are sparse though a few can normally
be found.
This community is not extensively developed. It often forms the vegetation
occupying the central core of birch “islands” that support a peripheral BetuloDryopteridetum cristatae community. It also locally forms more extensive stands
in areas of scrubbing-up fen.

The bryophyte

species

,

,

,

—

,

Distribution:

—

BB, CF, SM.

BETULA— QUERCUS COMMUNITY
Characteristic species:

Be tula pubescens Quercus robur
,

(as dominants).

Description

Closely related to the Betula-Myrica community, growing on fairly dry peat.
Betula pubescens is the dominant with Quercus robur making an important
contribution. Other shrubs include Frangula alnus Myrica, Salix cinerea and
S. repens and Rubus idaeus and R. fruticosus.
The field layer contains a variety of open fen species. In some stands the
canopy is quite open and Phragmites communis and Calamagrostis canescens
are well developed.
Distribution: Rare in areas of scrubbing-up fen. BB. Similar communities,
though without the Broadland species, are found on fairly dry, acidic peat in
mire basins elsewhere in Britain, though usually with much Molinia in the field
,

vegetation.

SALIX CINEREA CARR
Characterising species: Salix cinerea (as dominant)
Description
In general, willow carr is a rather variable and poorly developed community
in the Ant fens and it has not been examined in detail in this survey. It develops
consequent upon the cessation of active marsh management by the rapid growth
and coalescence of Salix cinerea bushes. The community may thus appear in
several forms, from young willow bushes growing together intermixed with
patches of species-poor herbaceous fen, to more uniform stands with a more

continuous canopy. Only a few such uniform stands have been located, at
of any extent.
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Salix cinerea is the predominant shrub, sometimes with Alnus glutinosa.
Salix repens and Myrica gale are sometimes also found, but usually at the extend-

ing margins of the carr rather than in the interior.
tion.

The stands are typically some 2-4m high, often rather
The ground vegetation is quite variable. Under small

—

difficult

of penetra-

Salix bushes at the

scrub margin there is a very poor associated flora though species such as
Phragmites may be growing up between the bushes. Under the taller, more open,
canopy of older carr a number of species may be found, mainly herbaceous fen
species in a sterile condition. Typical species are:

Cardamine amara

Mentha aquatica
Menyanthes trifoliata (occ)

(rare)

C. pratensis

Carex appropinquata (occ)

Myosotis caespitosa

C. acutiformis

Poa

C. elata

Potentilla palustris

Cladium mariscus
Dactylhoriza praetermissa (occ)
Equisetum palustre
Filipendula ulmaria
Impatiens capensis

Peucedanum palustre
Phragmites communis

Iris

trivialis

Thelypteris palustris

Valeriana dioica
V. officinalis

pseudacorus

Ly copus europaeus

Aero cladium cuspidatum
Brachythecium rutabulum
Mnium punctatum

Lysimachia vulgaris

Lythrum

salicaria

Pyrola rotundifolia has been found in this community at one site. The precise
species composition is variable and may well be related to the composition of
the herbaceous fen from which the carr developed. This requires further investigation.
Distribution: Narrow strips of willow carr are frequent around the edges of fen
compartments, alongise dykes etc. In the Catfield fens, much of the course of
the Catfield-Barton Turf parish boundary (the old course of the R. Ant) is
traced by a narrow band of willow carr. More extensive areas, developed over
old mowing marshes, are much less frequent and have been noted mainly in CF,

BH and SM.
ALNUS GLUTINOSA-CAREX PANICULATA COMMUNITY
Characterisation: Alnus glutinosa and/or Salix cinerea as dominants.

Carex

paniculata.

Description

This community

is

well defined physiognomically, but poorly so floristically.

immature alder carr and it is closely related to Osmundo-Alnetum
communities, from which it may be distinguished (often with difficulty) by the
absence of the species of more mature alder woodland shrubs such as Frangula,
It is essentially

—

Ilex , Prunus padus, Ribes etc.

The community consists of large tussocks of Carex paniculata supporting a
low woody canopy composed mainly of Alnus glutinosa, but sometimes with large
amounts of Salix cinerea. Herbaceous associates, like the trees, are largely confined to the tussock tops, and are essentially the species of the Caricetum paniculatae tussock fen, usually somewhat reduced in abundance.
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:

This community is a serai stage in the development of swamp carr from open
tussock fen and it has strong floristic affiliations with both of these vegetations.

However,

its

physiognomic distinction make

it

appropriate to recognise

it

as

an

independent community.
Distribution:

BB. Similar communities are known from elsewhere

OSMUNDO-ALNETUM

in Britain.

Klotzli 1970

Characterisation: Alnus glutinosa (as dominant)

A range

of species from the “core” of

this Association.

The following

are

fairly constant:

Alnus glutinosa (usually dominant)

Galium palustre

Salix atrocinerea

Iris

Carex acutiformis

Solanum dulcamara

C. paniculata

Valeriana officinalis

Cirsium palustre
Dryopteris dilatata

Acrocladium cuspidatum
Brachythecium rutabulum
Eurhynchium praelongum

Eupatorium cannabinum
Filipendula ulmaria

The following

pseudacorus

are also characteristic, but with lower constancy

Angelica sylvestris

Phragmites communis

Cardamine pratensis

Poa trivialis
Mentha aquatica

Caltha palustris

Equisetum palustre

Urtica dioica

Mnium undulatum
The Osmundo-Alnetum contains

relatively

mature alderwood vegetation

developed on nutrient rich peats throughout Britain, and the above characterisation is a general one for the communities as they are developed throughout the
country. This Association was first described by Klotzli (1970) in a brief survey
of British alderwoods and the work of Wheeler (1975) has largely confirmed its
value as a syntaxonomic unit. Klotzli regarded the Association as a vicariant
of the closely related continental Caricetum elongatae-Alnetum. The use of the
name Osmundo-Alnetum does not imply that Osmunda regalis is a frequent and
characteristic component of British alderwood, because it is not. Its occasional
occurrence does, however, serve to distinguish nutrient-rich British alderwoods
from the continental counterparts in which Osmunda is not found. On the continent,

Osmunda is much more restricted

to acidophilous, nutrient-poor

communi-

ties.

A
are

all

number of subassociations have been recognised. The Broadland carrs
contained within one of these, the lycopetosum subassociation.

Subassociation

lycopetosum Klotzli

Characterising species:
vulgaris ,

Ly thrum

1970.

Ly copus europaeus Carex

salicaria ,

,

Peucedanum palustre

elata, C. remota,

,

Lysimachia

Thelypteris palustris.

Description

The exact character of these woods depends upon their state of maturityHowever it must be noted that very young, developing alder forest with a rather
different species-composition to that listed above
Association.
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is

not included within

this

The dominant tree is Aims and in well developed stands this can form a
canopy reaching over 40ft. Growing up with it there may be Betula pubescens
and, generally in drier situations, Fraxinus excelsior and occasionally Quercus
robur. The willow Salix cinerea is a constant component of the vegetation. In
mature alder forest it may be only in small amounts, forming a layer beneath the
Aims canopy. But often it is more important, even codominant.

—including

Crataegus monogyna, Frangula alms
and Viburnum opulus. In the
Ant valley Frangula is quite frequent (as for example at Alderfen Broad) whilst
Rhamnus catharticus has been noted only occasionally. Low-growing shrubs
include Rubus caesius R. fruticosus Rosa canina, Ribes nigrum and R. sylvestre.
Smaller trees also occur

Ilex aquifolium, Prunus padus,

,

Rhamnus

,

catharticus

,

woody species are developed is variablestands may contain just Aims and Salix cinerea, though in fact Betula
pubescens is also a common tree of the Ant carrs. Others may have some or all
The

extent to which these various

Some

of them. The best example of alder wood is Heron’s Carr at the south end of
Barton Broad where the more mature areas, which are close to the land margin
of the fen, contain all of the above species. Superficial impressions suggest that
the richness of trees and shrubs may be at least partly related to the size and

maturity of the stands. Certainly as a general rule, recent alder carr often contains
little other than Aims and Salix.

Scrambling species occur to some degree. Solanum dulcamara is characterisof most stands where it can be abundant, forming a tangled undergrowth.
But additional species Bryonia dioica Humulus lupulina and Lonicera peritic

,

clymenum can also occur, especially in the more mature stands.
The field layer is typically tall and luxuriant. Phragmites is sometimes found,
particularly beneath clearings, but normally its cover is rather limited. Phalaris
arundinacea, which can be important in some alderwood communities, is not
generally so in the Ant fens. Calamagrostis canescens and Cladium occur occa-

dominants are usually Carex acutiformis
Other herbs include those listed as
characterising species. Most of these are tall growing species typical of herbaceous fen. Some of them, such as Filipendula ulmaria and Iris pseudacorus flower
Urtica dioica is not at
rarely in the shaded conditions of carr. One of them
sionally but not in quantity. Instead the

and C. paniculata and sometimes C.

elata.

—

all

,

common in some of the Ant carrs.

The floor of a typical carr often presents a mosaic of habitats. Elevated areas
are associated with the bases of trees and may support typical woodland plants
Stachys sylvatica and Circaea lutetiana. Between the trees are areas of peat, in
some cases with a well-developed vegetation cover which serves to consolidate
them, in others, often associated with dense shading, with an open, treacherous
surface. Such areas seem to be largely associated with degeneration of the vegetation cover in response to deep shade. There may also be pools, though not
containing aquatics other than occasional fronds of Lemna minor. In general
the wetter places contain species such as Carex pseudocyperus Sparganium
erectum and Potentilla palustris. Carex rostrata and Menyanthes are much less
,

common.
Other herbs frequently found include Cardamine amara, C. flexuosa
Myosotis caespitosa and Valeriana dioica.
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—

:

—

Ferns are also well represented especially Thelypteris palustris which
sometimes carpets the ground, but also Dryopteris dilatata, sometimes with
D. filix-mas and Athyrium filix-femina. But perhaps the most notable species
is the royal fern, Osmunda regalis. This is widespread in the Ant carrs and can be
abundant. In one place, near to Sutton High Fen, it forms the dominant component of the field layer, covering much of the ground with its huge fronds.
The most common bryophytes are Acrocladium cuspidatum, Brachythecium
rutabulum, Eurhynchium praelongum and Mnium hornum, but Amblystegium
serpens Hypnum cupressiforme and Mnium undulatum are also frequent. In some
places Sphagna occur.
,

A structural variant of this community is swamp carr (see Lambert, 1951)
which originates through the colonisation of the semi-floating Caricetum paniculatae (q.v.) by Alnus and Salix cinerea. Very young stands of this belong to the
Alnus-Carex paniculata community, but more mature stands are referable to the
present Association.
Variants

Several variants

may

be recognised

typical var. as described above.

(i)

(ii) Sphagnum var. Characterised by the occurrence of Sphagnum cushions,
usually not very extensive. Species are typically S. fimbriatum, S. palustre ,
S. recurvum and S. squarrosum. Viola palustris is often found in these more acidic

situations.

Rubus fruticosus
and a reduction

Characterised by greater amounts of Rubus
number of more typically wetland species.
This is a variant of drier situations, often developed close to the fen margins
and often supports Fraxinus and sometimes Quercus robur. Well developed examples of this on dry peat are very distinct and have a large amount of Rubus
in the field layer and sometimes much Urtica. Others are harder to distinguish
from the typical var. but in general there is a reduction or absence of fen species
such as Potentilla palustris and Carex pseudocyperus and an increase in the
importance of more general woodland species such as Lonicera periclymenum
and Geranium robertianum and others such as Holcus lanatus. Dryopteris filix-mas
(iii)

fruticosus

var.

in the

—

and D.

borreri occur.

Distribution: Frequent.

DBF,
II.

HM, AFB, HH, RM, BB, CF, BH, SF, SB, WB, LS, MF,

SF, East Ruston.

Marginal Vegetation of the Flood Plain Mires

Contributing to the vegetational diversity of the Ant valley are the communities developed along the edge of the fens where they back onto the valley
slopes of the adjoining upland. Sometimes the mire/slope transition is very clearly
defined by a boundary dike, in which case the wetland communities extend up
to the edge of the peat and there is an abrupt transition to drier vegetation. In
other situations, however, the wet-dry gradient is uninterrupted and a distinct
zone of marginal vegetation occurs. Frequently this consists of a narrow strip of
woodland, alder carr in the wetter places, gradually grading into a drier woodland upslope. This woodland often has oak as an important component (e.g.
Heron’s Carr, Berry Hall) and although probably in no way natural, it has
considerably more similarity to the presumed natural vegetation of the lower
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crag slopes than do the woodlands planted with exotics which occupy the
some other parts of the valley.

same

transition in

In a number of places, however, the edge of the marshes is marked by herbaceous vegetation, grading up from the Peucedano-Phragmitetum communities
of the fens into a type of dry grassland. In this situation, developed towards the
base of the usually gentle valley slopes and irrigated by some degree of water
seepage from the adjoining upland, there is often a wetland community of very
different character from that of the marshes proper.

cmsio-MOLiNiETUM Sissingh

et

De

Vries 1942.

Characterising species: Cirsium dissectum, Molinia caerulea Potentilla erecta,
Succisa pratensis Viola palustris, Juncus conglomerate, Luzula multiflora.
,

,

Description

community with Molinia often, but not necesdominant. The other characterising species are also constant. Other species
found, though with lower constancy, are Carex nigra (sometimes dominant),
Eriophorum angustifolium, Juncus acutiflorus and J. articulatus. More rare are
Carex echinata C. lasiocarpa C. panicea and C. pulicaris. Calluna vulgaris and
Erica tetralix sometimes also occur.
Essentially a wet grassland

sarily

,

,

In addition there are typical species of wet grassland Anthoxanthum
odoratum Holcus lanatus Lotus uliginosus Leontodon autumnalis Rhinanthus
minor and Rumex acetosa. There are also various taller Peucedano-Phragmitetum
species, usually only sparsely developed and decreasing in abundance away from
the edge of the valley bottom mires. Typical examples include Calamagrostis
canescens Juncus subnodulosus, Lysimachia vulgaris Peucedanum palustre
Phragmites communis and Valeriana officinalis.
,

,

,

,

,

,

,

In general shrubs are not frequent in this community. Small bushes of Alnus,
Betula pubescens, Frangula alnus Myrica, Salix cinerea and Ulex europeaus
can sometimes be found. Bryophytes include Acrocladium cuspidatum, Brachythecium rutabulum, Campylium stellatum Hypnum cupressiforme Pseudosclero,

,

,

podium purum and Sphagnum plumulosum.
There is some floristic variation between the stands. The small number acfound and examined (6) demands that any floristic subdivision is necessarily tentative. The following, however, is suggested

tually

(i)

PEUCEDANETOSUMS

Characterisation:

presence

of Peucedano-Phragmitetum

species:

Phragmites

communis Calamagrostis canescens (sometimes dominant) Juncus subnodulosus
Lysimachia vulgaris Peucedanum palustre Valeriana officinalis.
,

,

,

(ii)

NARDETOSUM

Characterisation: Nardus stricta, Seiglingia decumbens , Festuca ovina. Mesotrophic fen species much less well developed.

This community
lingia are
It is

uncommon

is

usually found further

up

slope.

Both Nardus and Sieg-

species in Broadland.

thus evident that these Cirsio-Molinietum communities contain an

interesting mixture of species, including those typical of moist, nutrient-poor
grassland, wet heath and mesotrophic fen. The stands can be rich in species

(45spp/10m 2 )and provide the

sites for

a number of plants that are otherwise

rare in Broadland.
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:

At their lower end, the Cirsio-Molinietum communities usually grade into
one of the Peucedano-Phragmitetum stands. The upper limit may be determined
by a boundary hedge of agricultural land or, in some instances, a rather narrow
band of rather dry Quercus robur woodland. At one site, the community leads

up

into a small area of heath (see below).

Distribution: Rare.

HH, CF, BH.

CALLUNA-MOLINIA COMMUNITY
Characterisation: Predominance of Calluna

,

Ulex europaeus, Molinia, Erica

tetralix.

Description

A small area of fairly dry heath. It has fairly strong floristic similarities with
the Cirsio-Molinietum. The following species list was made
Betula pubescens
Cirsium dissectum
Calluna vulgaris
Juncus articulatus

Ulex europaeus
Molinia caerulea

J.

Erica tetralix
Agrostis canina

Nardus stricta
Phrag mites communis

Anthoxanthum odoratum
Carex pilulifera

Sphagnum plumulosum

conglomeratus
Luzula multiflora

Calamagrostis canescens
Distribution:

One known

site.

BH.

OAK WOODLAND
The dry strips of oak forest at the fen margins have not been examined in
detail. As well as oak, some birch trees may also occur. The woodland floor
supports species such as

III.

Agrostis stolonifera

Molinia caerulea

Crataegus monogyna
Epilobium angustifolium

Potentilla erecta

Holcus mollis
Lonicera periclymenum

Rubus fruticosus

Pteridium aquilinum
R. idaeus

The Vegetation of the Valley Mires
Two main valley mire systems occur

and East Ruston. These are of rather

in the survey area

—

Smallburgh

at

Some

of the vegetation
of both sites (e.g. alder carr) may be referred to flood-plain mire communities,
and will not be discussed again. Other communities, however, are quite different.
different character.

schoeno-juncetum subnodulosi Allorge

1922.

Characterising species:

Carex flacca
Dactylorhiza praetermissa Epipactis palustris ,
Eriophorum latifolium Parnassia palustris Pedicularis palustris Pinguicula
vulgaris Bryum pseudotriquetrum
Drepanocladus revolvens, Fissidens adian
thoides, Riccardia pinguis etc.
Schoenus nigricans Juncus subnodulosus, Anagallis tenella
,

C.

hostiana,

C.

lepidocarpa

,

,

,

,

,

,

,

,

,

Description

Stands of herbaceous vegetation in which relatively low-growing graminoid
monocots are the predominant components especially sedges ( Schoenus

—
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and smaller

( Juncus subnodulosus ) and grasses ( Molinia
and Cladium may form a sparse upper layer to the vegetation and bushes of Alnus Be tula pubescens and Salix cinerea may also occur,
but these are of small cover compared with the lower-growing plants. Physiognomically this Association is distinct from most flood-plain mire communities,
though there are strong resemblances to some of the Peucedano-Phragmitetum
caricetosum stands. Characteristic of this Association, and this certainly applies
to the examples in the Ant valley, is a high diversity of herbs and a well developed
bryophyte layer, composed in the main of hypnoid mosses.
This Association is typically one of valley mires, occuring in moist to wet
habitats which are irrigated by highly calcareous water, with a pH often in excess

nigricans

carices), rushes

caerulea). Phragmites

,

of 7.5
It

occurs at one

most important

site in

site as it

the middle

Ant

valley,

Smallburgh Fen. This

is

a

represents one of the richest examples of Schoeno-

Juncetum vegetation in Britain. This was recognised by Goode (1977) in awarding the site

The

Grade

1

status in his evaluation of British peatlands.

richest areas contain the following species

Anagallis tenella
Angelica sylvestris

Epipactis palustris

Equisetum fluviatile

Berula erecta
Caltha palustris

E. palustre

Cardamine pratensis
Carex diandra

E. latifolium

Eriophorum angustifolium
Eupatorium cannabinum
Galium palustre

C. dioica
C. elata

G. uliginosum

C. lepidocarpa

C. pulicaris

Hydrocotyle vulgaris
Juncus articulatus
J. subnodulosus
Lychnis flos-cuculi

C. rostrata

Mentha aquatica

C. nigra
C. panicea

Menyanthes

Cirsium palustre
Dactylorhiza fuchsii
D. praetermissa
D. traunsteineri
Drosera anglica

trifoliata

Parnassia palustris
Pedicularis palustris

Phragmites communis
Ranunculus flammula

Eleocharis quinqueflora

Salix repens

Epilobium palustre

Schoenus nigricans

Acrocladium cuspidatum
A. giganteum

Lophocolea bidentata
Mnium pseudopunctatum
Mnium punctatum

Valeriana dioica

Aulacomnium palustre

Bryum pseudotriquetrum

Mn.

Campylium stellatum

Pellia endiviifolia

C. elodes

Philonotis calcarea

Cratoneuron commutatum

Riccardia pinguis

C. filicinum

Scorpidium scorpioides

Drepanocladus revolvens

Sphagnum palustre

Fissidens adianthoides
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seligeri

S.

plumulosum

S.

squarrosum

:

The above community, of rather wet

species-rich Schoenus fen belongs to

Much

of the vegetation at Small burgh
not as species-rich, however. Much of the fen is covered by a taller sward of
Juncus subnodulosus and many of the smaller associates are excluded from this,
largely on account of the thick “mattresses” of Juncus litter. In this community
Schoenus is also rare. It does, however, contain Thelypteris palustris which is
absent from the more diverse communities.
Although outside of the middle Ant valley, mention may also be made of
Southrepps Common, located at the head of one of the tributaries that feed the
Ant. This again is a calcareous valley fen, much of which is covered by dense beds
of Phragmites. However, in a central sump area there is some development of a
Schoeno-Juncetum. Much of the area is dominated by Juncus subnodulosus.
Particularly notable is the presence of large populations of Epipactis palustris
and, to a lesser extent, Gymnadenia densiflora. The presence of this latter species,
together with Centaurea nigra Festuca ovina Luzula multiflora and Leontodon place much of the site into the leontedonetosum subassociation. In the
very centre of the site there are wet flushes with Anagallis tenella Carex lepidocarpa Eleocharis quinqueflora Pedicularis palustris Euphrasia nemorosa and
Menyanthes trifoliata. These also support a greater range of bryophytes including Drepanocladus revolvens, Bryum pseudotriquetrum and Philonotis calcarea.
There is also a very small amount of Carex dioica.
the caricetosum rostratae subassociation.

is

,

,

,

,

,

,

CAREX CURTA

,

—CAREX ROSTRATA COMMUNITY

Characterising species: Carex curta, C. rostrata, C. nigra, Potentilla palustris,

Menyanthes trifoliata.
A poor fen community developed at East Ruston Common where a tributary of the Ant has cut back into nutrient poor, decalcified Norwich brickearth.
It is found below a seepage zone at the valley margin.
The vegetation is quite different from any other in the Ant valley. The dominant sedge is Carex rostrata with smaller amounts of Carex curta and C. nigra.
The species complement includes
Menyanthes trifoliata
Agrostis canina
Betula pubescens

Molinia caerulea

Carex lasiocarpa
Eriophorum angustifolium
Equisetum fluviatile
Holcus lanatus

Potentilla palustris

Salix cinerea

Aulacomnium palustre
Polytrichum commune
Sphagnum squarrosum

Juncus articulatus
J. effusus

list was made in 1972. Currently the vegetation appears to have
been subject to some degree of desiccation and, particularly, burning. However,
the basic community seems to have been retained.
Distribution: Rare: East Ruston Common. A similar community occurs in a
valley fen leading down to Hickling Broad. Carex curta has also been recorded
from the margin of Sutton Broad, but it has not been seen there in this survey.

The above

;:A

Discussion
It is

unfortunate that there

acter of the

Ant

valley fens.

is

but

little

documentation of the former char-

The main sources from which information can be
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obtained are Pallis (1911) who, in addition to her general account of the swamp
and fen vegetation of Broadland, has also provided a detailed transect across part
of Barton Broad, and from Nicholson (1909) who gave some account of the Ant
valley in the Sutton Broad area. Some comments concerning the East Ruston
area are made by Bird (1909).
It is evident from these accounts that, during the present century, some
changes have occurred in the character of the vegetation, at least in some areas.
Generalising, these have been:
(i)

reed die-back and the loss of reedswamp, especially open reedswamp.

overgrowth of the mowing marshes resulting from the reduction of
management and from changes in the character of the management
such as virtual cessation of annual summer mowing for litter. This has led to the
disappearance of a number of the lower-growing herbs from their former sites.
(ii)

active

(iii) the on-going terrestrialisation of old peat workings. This has been
important, not only in the broads that have closed over, but also in smaller
diggings. It has resulted in considerable changes in the character of the substraparts of East Ruston
contum. For example, Clarke (1915) writes that “
sist of a mass of vegetation floating on an unknown depth of water and mud. The
floating carpet yields at every step ...” No parts of the fens at East Ruston appear to have this character now. Nor do they continue to support their former
populations of Liparis loeselii.
.

The Broadland

.

.

.

.

.

fall into two basic
which are abundant in this region but absent or rare
elsewhere in Britain. Examples are Calamagrostis canescens, Peucedanum
palustre and Thelypteris palustris. Second, those which are rare within Broadland.
These are not necessarily generally rare within Britain. It is this latter category
of rarities which have tended to become increasingly less common in Broadland

plants that are of particular interest

categories. First, those

during the

last fifty

or so years. They include:

Anagallis tenella

Hypericum elodes

Carex limosa

Lathyrus palustris

Dactylorhiza traunsteineri

Liparis loeselii

Drosera anglica
D. rotundifolia

Parnassia palustris
Pyrola rotundifolia

Dryopteris cristata

ssp. rotundifolia

Many

of these have their main remaining localities within the Ant valley.
An important exception is Lathyrus palustris which is largely absent, growing
only in a few areas towards the southern end. Its Broadland distribution is curious.
The main strongholds are several sites in the Yare valley and Upton Broad. It is
not restricted to, or characteristic of, any one community and is absent from large
areas of vegetation that superficially appear suitable.

A feature of the other species

in the

list is

that they tend to be specific to a

community. On the (unsupported) assumption that they previously
occupied the same sort of community as they do now, it is reasonable to suggest
that changes in their abundance may reflect changes in the character of the
particular

vegetation.

—

The species fall into two basic groups those typical of the Betulo-Dryopteridetum cristatae and those of the Peucedano-Phragmitetum caricetosum.
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Species of the Betulo-Dryopteridetum are

Dryopteris cristata,

Drosera

and Pyrola rotundifolia. D. cristata is of particular interest. Previously more widespread (Bennett, 1904) it is now mainly restricted to Norfolk
where it is given as “rare and decreasing” by Petch & Swann (1968). In fact, the
present survey has shown it to be tolerably abundant in the Ant fens. It lends no
rotundifolia

support to the suggestion that it is disappearing through hybridisation with
D. carthusiana. Notwithstanding the sterility of the spores of D. x uliginosa,
hybrid plants have also been found much less frequently than pure D. cristata.
Unfortunately, it is difficult to know to what extent the new records for the plant
in the Ant valley represent genuinely new sites and to what extent they are unreported old localities. It is possible that the plant is expanding its range within
the valley.

Pyrola rotundifolia ssp rotundifolia is known from several scattered localities,
it is characteristic of the immature edge of birch or willow carr. Although
not specific to the Betulo-Dryopteridetum it is found most often in this community. Elsewhere it also tends to be associated with Sphagnum suggesting a
preference for more acidic conditions. Sutton is the only Ant locality given for
the plant by Petch
Swann (1968). It is currently known also from other areas,
again suggesting that there may have been little, if any, contraction of its range.
Drosera rotundifolia has long been known as an acidophilic species of the
Ant marshes. Nicholson (1909) cites it as a characteristic though not abundant
plant; Pallis (1911) shows it as an inhabitant of a mossy “island” near Barton
Broad; Ellis (1965) reports an early observation of F. W. Oliver of large numbers
of white butterflies captured by the plant. All of these records seem to have
referred to the Barton Broad area, where currently at least 4 populations are
known, all in Betulo-Dryopteridetum communities. This apparent fidelity is
probably because nearly all of the Sphagnum areas on which the plant grows
support the Betulo-Dryopteridetum. This has probably not always been the case.
The plant at present is able to persist in immature carr, but it is best developed in
more open areas. The largest population, where it grows with many young fronds
of D. cristata is on a regularly mown path.
Another species which could conceivably occur within the Betulo-Dryopteridetum is Vaccinium oxycoccos, which has an early record from Horning
(referring to the Ant valley ?), but careful searching has failed to locate it.
Much more needs to be known about the Betulo-Dryopteridetum , particularly with reference to its ontogenesis. It is at least possible that it represents
an expanding community within the Ant valley.
In contrast, the most species-rich form of herbaceous fen of the valley, the
Peucedano-Phragmitetum caricetosum is almost certainly a community declining
in extent. The other rare species listed are almost exclusively restricted to this
community and all show diminishing distributions.
The most notable is Liparis loeselii. This still occurs in some abundance
in parts of the Ant valley, possibly the only remaining populations of the fenland
form of the orchid within Britain. At least 6 populations are known, some extensive, though apparently subject to considerable flux. In 1973, one site supported at least 150 plants. In subsequent years it appears to have been much reduced.
The orchid grows on mossy cushions and slightly elevated areas which are free
from summer flooding. In sites which are regularly mown, the plants are subject
to trampling damage although the populations continue to thrive.

where

,

&

,

,
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The plant was formerly more widespread in the Ant valley, as indeed in
Broadland generally. An early record is from East Ruston (Bird, 1909) and a
more recent one from Dilham Broad Fen, where apparently it was present in

some

quantity. Obviously, it is not possible, in the absence of records, to know
the precise character of the communities in which it occurred. However, at
Dilham, the main area in which it grew is now occupied by a Peucedano-Phrag-

mitetum caricetosum typical var.

—a

community

more

species-poor,

more

overgrown and (possibly) drier version of the closely related Menyanthes var.
from which all the current records of Liparis have been made. It is at least possible
that the Menyanthes var. once occupied the marginal band of the fen, having
been subsequently lost upon overgrowth of the vegetation and drying out of
the substratum. Similarly another former Liparis site in Sutton High Fen, which
from records of Ellis (unpublished) almost certainly belonged to the caricetosum
Menyanthes var., has become overgrown and impoverished.
Of the other species Anagallis tenella Drosera anglica and Parnassia
palustris are all less abundant than formerly (Ellis, 1965, Nicholson 1909 and
flora records). Hypericum elodes was given by Pallis (1911) as an occasional
component of the fen association in all the Broadland river valleys. It is certainly
not so now. In the present survey it has been found in two places in Broadland,
one of them (near Barton Broad) in the Peucedano-Phragmitetum caricetosum.
(The other is from an acidic valley fen in the Thurne valley). No comment can
be made on Dactylorhiza traunsteineri as this species was only recognised in 1953.
Carex limosa, phytogeographically a northern species, has never been
abundant in Broadland (at least in recent times). It is characteristically a species
of wet “mud-bottom” communities and this is applicable to the two current sites.
Interestingly, in one of these it is associated with the northern moss Cinclidium
,

stygium.

As yet there is little information available concerning the factors that are
instrumental in determining the species composition and richness of the Peucedano-Phragmitetum caricetosum stands. Preliminary investigations suggest that
it is partly related to the absence of a strong dominant species and the development of a lower-growing, more mixed fen vegetation. This appears to be a result
of the relatively low nutrient status of the substratum and its inability to sustain
a vigorously growing fen community, reinforced by the periodic removal of
biomass by the management regime. Evidence for this is provided by the location
of the community. In most of its sites with one important exception the
caricetosum is situated as a narrow band along the fen margins, near to the upland and well away from the irrigating river, from which it is separated by more
vigorous, less species-rich communities. It is thus situated where the influence of
the nutrient rich river water is least, possibly to some extent protected from it by
the “screen” of separating vegetation. Evidence supporting this suggestion has
been provided by productivity and nutrient availability studies which have
and P)
demonstrated a declining gradient of productivity and nutrients (mainly
across the fen towards the landward margin. This work is only in its initial stages

—

—

N

and the

results will be published elsewhere later.
Related to this is the extent to which an increase in the nutrient status of the
River Ant, which has probably been an important factor in the decline of the
Bryant, 1975), has affected the compomacrophytes of the waterways (Mason
sition of the fen vegetation. It is likely that the areas of rather species-poor, tall

&
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and vigorous fen which are found near to the Ant

in places

may have

developed

in response to higher nutrient loadings associated with the proximity of the river.

But as yet there

is little

reason to suggest that eutrophication per se has had a

upon the composition of large areas of fen vegetation.
Indeed, there is some evidence to suggest that the opposite process of oligotrophication may operate in some areas, notably the Catfield complex. This is

significant affect

a large fen area (approximately 130 hectares) and the central areas in particular
are well removed from the R. Ant and from any marginal input of agricultural
runoff. Although there are dykes, in some parts at least these are separated from
the Ant by a sluice. As much of the area is mowing marsh, it seems possible that
nutrient depletion could occur. Such a hypothesis could provide an explanation
for some of the areas of impoverished fen in which Phragmites is only feebly
and P) are insuffideveloped on the basis that the nutrient loadings (especially
cient to sustain a regularly mown reed bed. Nutrient deficiency might also
account, in part at least, for the small amount of macrophytic vegetation found
in some of the internal pools and dykes of the system. Preliminary measurements

N

indicate that these have

low

N and P loadings.

Related to this is the possibility that some of this area is subject to the process
of ombrotrophication (i.e. the development of acid bog peat on top of fen peat).
This seems to represent the natural ontogenesis of mires (Weber, 1908) at least
in suitable climatic regions (Bellamy, 1972), but the extent to which it is likely to
occur in the Broadland fens is uncertain. The hydroserai scheme of Tansley (1939)
for sub-oceanic climates, which has been widely accepted, was towards the
development of alder forest and then, possibly, the establishment of mixed deci-

—

duous woodland. Yet

it is

known (Godwin

& Clifford,

1938) that ombrotrophic

mires formed in the nearby area of the Fens and there seems little reason to
suppose that the same would not be possible in those areas of the Broadland
valleys not subject to periodic inundation. Certainly, ombrotrophic nuclei of
Sphagna occur. The question is whether these are localised features of particular
habitat situations or the basis for more extensive acidophilic mire development.
Certainly, the acidophilic nuclei in the Catfield fens, the areas

Sphagnum and Betula peripheral

dominated by

to the rich fen, have every suggestion of inci-

pient ombrotrophic mire, possibly raised

bog

or, at the very least,

acidophilous

Indeed it is not impossible that certain of the areas (those
on slightly raised peat) could represent vestiges of a former, more extensive cover
of acidic peat which was largely removed by the peat digging of the nineteenth

Sphagnum-birch

forest.

century (or earlier).
In conclusion, it is evident that much more information is required concerning the factors and processes determining the composition of the vegetation
within the middle Ant valley, certainly from the viewpoint of devising appropriate management strategies for the wetland communities of primary conservational interest. It is hoped that the classification presented here provides some
basis upon which this can be done, as well as emphasising its importance.
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ELODEA CANADENSIS AND ELODEA NUTTALLII
By

E. L.

Swann

Introduction

Search of the literature has shown innumerable examples of the influx of
macrophytes are relatively
few in number. The present paper traces the history and distribution of Elodea
canadensis Michx., Canadian Pondweed, and E. nuttallii (Planch.) St. John,
an American Pondweed. Evidence is given that E. canadensis at one time both
widespread and abundant, is diminishing in both frequency and vigour and, on
a long-term view, is likely to be superseded by the closely-allied E. nuttallii.
Some biological and ecological data are given and certain taxonomic misconcepaliens into the British flora but references to aquatic

,

tions receive

comment.

Elodea canadensis Michx.

The history of this species in Britain is well-documented and records go
back for one hundred and forty years. In her pioneer work Ann Arbor (1920)
writes “Exactly when and how it was introduced from America remains a mystery. Its first appearance is in Ireland in 1836”. This provides a clue as we now
know that birds fly across from America and Canada and their first landfall
would be in Ireland. In America this species is fertile and in an account of their
work V. W. Proctor and V. L. De Vlaming (1967) found that “viable seeds of
many aquatic plants are carried in the digestive tracts of killdeer (quail) and mallard ducks for up to 48 hours, and in a few cases after more than 100 hours”.
L. van der Pijl (1972) quotes the work of Fredikson who found that snow buntings “of the non-Icelandic race were caught on the new volcanic island of Sturtsey
off Iceland. Their gizzards contained viable seeds picked up in the British Islands.”
There would therefore appear to be exceptions to the long-held view of ornithologists that

migrating birds empty the digestive tract before departing.

Norfolk provides further evidence of bird-carriage in Alisma gramineum
subsp. gramineum the Grass-leaved Water-plaintain, found by R. P. Libbey
in Langmere in 1972. It is considered that migrating wild fowl from Denmark
and the Baltic States where this taxon is native carry the seeds in their digestive
,

and the hard-coated pericarps

action thereby ensuring
of some 600/700 miles.
It is more puzzling to explain why this species, fertile in America, should
only have female flowers in Britain apart from a very rare record of male flowers
near Edinburgh in 1879. Since British plants are unable to set seed they must all
have reproduced vegetatively from the earliest introductions like other aquatic
macrophytes Elodea exhibits excessive vegetative activity which may act as a
tracts

their ultimate

resist digestive

germination despite the long

flight

;

deterrent to sexual reproduction.

Biology and Ecology

Because

its

leaves are only

piece broken off quickly roots.

two

cells

thick

It is this
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it is

a very brittle plant and any
and the small serratures

adaptability

along the leaf margins providing further adherence which account for its wide
distribution when carried by wild fowl about their bodies. Clement Reid (1894)
studied the flora of isolated ponds and found Elodea in three dewponds on the
Sussex Downs concluding that “it has probably been transported twisted round
the leg of a bird”. In winter it produces cauline branches which have crowded
leaves, fresh green in colour, and incipient roots which break off and ensure
further reproduction.

This species occurs in the fresh water of lakes, ponds, shallow rivers, and
salts. This is possibly the reason for
its decline since many of its habitats have become highly eutrophic and polluted
because of seepage and drainage from arable land heavily fertilised with chemicals, but although this has most likely accelerated its decline it was becoming less
frequent before the widespread use of chemical fertilisers. It is tempting to
suggest that in the course of its one hundred and forty years it has passed through
the natural sequence of being a pioneer, building up to maturity and so to senescence but there is no evidence for this.
Vegetative reproductions by ramets and winter buds ensure plants that are
genetically identical with one another so that little variation can be expected.
However, during the long hot summer of 1976 plants in a static water tank in
Reffley Wood, near King’s Lynn, were kept under observation. This outdoors
laboratory enabled comparisons to be made between the rooting and submerged
plants with those free-floating on the surface. In the short space of 50 days the
length of the rooted plants reached 48cm., as against 12cm. of the floating ones;
over the normal so that
leaf lengths also showed a remarkable increase of 25
the whole plant with leaves as long as 12.5mm. the resemblance to E. nuttallii
was striking; the leaves of the floating plant did not exceed 7.5mm. With consistently high temperatures by night and day ranging from 22.2 °C to 30 °C the
heat together with the excess of carbon dioxide account for the abnormal
growth.
dykes, favouring habitats poor in nutritive

%

Distribution

The Atlas of the British Flora (1962) shows it to be widespread throughout
the British Isles but thinning out northwards. All evidence points to it being
abundant towards the end of last century when it reached its climax and became
a considerable nuisance to “navigation, drainage, boating, swimmers and anglers” (Marshall, 1852). There is now no doubt that is is declining and a survey of
regional Floras bears testimony thus
Flora of Bristol
First record 1856

Flora
Flora
Flora
Flora

of Cambridgeshire
of Gloucestershire
of Surrey
of Norfolk

Elodea

nuttallii (Planch.) St.

1847
1836
1852
1866

Diminished
99
99

99
99

1912
1964
1948
1976
1976

John

The first British record appears to be in 1972 when specimens were sent
from Oxford; in 1974 J. H. Chandler carried out intensive work in Huntingdonshire, the Soke of Peterborough, S. Lincolnshire and Cambridgeshire. Recently
it has taken on an explosive increase both in north-west Europe and has been
recorded in other English counties but so far has not been found in Norfolk.
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:

Mr. Chandler finds it occurring in shallow water on muddy bottoms in slowflowing drains. This suggests that, unlike the commoner species, it favours or
can tolerate eutrophic conditions and is, therefore, likely to take the place of
E. canadensis in the long run. Already in Belgium it is tending to supplant
E. canadensis It has been suggested that it owes its introduction to aquarists
throwing out superfluous plants. Like E. canadensis it is equally well adapted for
bird-carriage, probably better as the uppermost leaves adhere together when
taken from the water; it may also be spread by man when machines are used for
dredging by water authorities.
.

Taxonomy
There have been some misconceptions in the reference books creating
naming and recording. Tutin (1952) states “Flowers not recorded
in Britain” but flowering plants have been seen in Cambridgeshire, Oxfordshire
and Sussex. Although leaf-length is given as “about 10mm.” (l.c.) it may reach
as long as 17mm. It should not be equated with Hydrilla spp., and this is repeated
in Stella Ross-Craig (1971) where plate 2 is given as E. nuttallii and called the
Esthwaite Water Pondweed. In his monograph St. John (1962) placed E. nuttallii
as the only member of the Section Natator with “Staminate flowers sessile, at
anthesis liberated, floating to and expanding on the surface of the water”. So
far male flowers have not been seen in Britain but the peculiar habit of breaking
loose at maturity may well have escaped notice.
To help clarify the confusion the following key gives the salient characters
based mainly on field-work
Leaves more or less rigid, usually 3 in a whorl, 5-12 (-15)mm. long, 1.5 - 2.5
(-3.2)mm wide, generally obtuse at the apex, margins serrulate for about twothirds from apex; flowers (female) floating on long axes, 5mm. diam
E.
difficulties in

.

.

.

canadensis.

Leaves

flaccid, loosely divergent,

from the water,

uppermost clustered together when taken
- 2.5mm. wide, linear-lanceolate

3-4 in a whorl, 8-1 7mm. long, 1.0

or acuminate, margins similarly serrulate; flowers (female) floating on long axes,
c. 3.0mm. diam.
E. nuttallii.
.

.

.

Material used
E. canadensis.
Reffley Wood, King’s Lynn, static water tank, 12.7.1976.

A.

Grid 53/657.221.
B.

C.

D.
E.
F.

Same station. 31.8.1976.
Wormegay Fen. Deep water

form. 25.8.1977. Grid 53/674.116.
Black Drain, Shouldham Warren. 20.7.1976. Grid 53/673114.
Pentney Drove, Pentney. Shallow Dyke. 3.11.1976. Grid 53/692.113.
Forty Foot Drain, Manea, Cambs. Shallow counter drain. 10.8.1976.

E. nuttallii

G.
H.

Thorney, River Thomey, Cambs. 31.7.1976.

J.

Same locality. 31.7.1976. 53/275.995.
As above. 31.7.1976. 53/275.995.

K.

Peakirk, Northants.

53/275.997.

Sent by Mr. Chandler. 53/173066.
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LEAF WIDTH

LEAF LENGTH

-

2.5mm

12.5

2.0

-

2.3

11.0- 15.0
6.0- 7.5
7.5- 9.0

2.0

-

3.0

1.5

-

2.0
2.8

5.0

-

B.

7.0

-

C.

D.
E.

7.5mm

2.0

A.

2.3

-

F.

5.5

-

10.0

2.0

-

3.2

G.
H.

10.0

-

14.0

2.0

-

2.5

J.

K.

8.0- 13.0

1.5

-

2.0

9.0

-

17.0

1.5

-

2.0

10.0

-

13.0

1.2

-

2.6

Mean
6.4 x 2.2mm
10.5x2.1
13.0x2.7
6.8 x 1.7
8.4 x 2.5
8.3 x 2.6
11.7x2.21
11.0 x 1.71
12.1 x 1.75
11.2 x 1.45

Biometrial analyses

LEAF LENGTH
E. canadensis

LEAF WIDTH

E. nuttallii

E. canadensis

—
—

1

8.3

2

8.5

1

8.3

2
7
4

8.5

—
—
—
—
—
—
—
—
—
2
—
—
—
—

9.0

3

10.0

1
1

6
2

12.5

3

13.0

1

14.0

—
—

2

1

at

5.0mm

2

5.5

1

5.7

4

6.0

5

6.5

6
7

7.0

1

7.8

1

7.9

2

8.0

—

7.5

at

at

1.2mm
1.5

3

1.6

1

1.7

3

2

—

1.8

3

1.8

1.9

1.9

12
7

2.0

4
4
2

3

2.3

8.0mm

2.2

2.4
2.5

2.7

4

2.8

9.0

3

2.9

8

10.0

5

3.0

11.0

2

11.0

1

3.2

11.5

1

11.5

14

12.0

8

13.0

15.0

1

15.0

17.0

1

17.0

is

—
4
—
—
—

1.3

1.9

1.5
1.6

2.0
2.2
2.4

2.9

1

considerable overlap in both length and width.
E. canadensis

work shows a range
According to Gray (1950)
According to St. John (1965)

The

1.2mm

2

5

This shows there

at

1

2
12
4

1.2

5-8
6-2
7-

12.0

E. nuttallii

15 x 1.2-3.

present

According to Tutin (1952)
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E. nuttallii

8-17 x 1.5-3. 2mm

7-17x0.3-1.5

x 1-5
17 x 1-4

6-13 x 0.3-1.

10 x 3-4

c.

13

c.

5mm

10 x 2
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WEATHER
By

T. B.

1976/77

Norgate

1977
January.

normal

The only redeeming feature was

that sunshine

was nearly 25 % above

—Mean Temperature was marginally the lowest for January

in Norfolk,

North America had its coldest January with the most snow this
century. Rainfall was excessive in Norfolk, especially north of the county where
over 125mm was recorded.
since 1964.

month was even wetter here with some rain to measure in many
on 23 days (double the average) and a total over 150mm at
Rougham. Though it was the dullest February for 9 years, the mean temperature
has only been exceeded once in the last 10 years (1974). The reduction in frosts
February. This

—

parts of the county

was contributed by the additional cloud

cover.

March. Though rainfall was slightly above average, it was the driest month since
last July when the drought was ending. While on the warm side, the month had
almost its share of frosts. It turned cold during the last 10 days with a change
of wind to N.E. bringing showers of sleet and snow. Until them there had been
only one sunless day.

Mean

temperature was only marginally warmer than March but more
down to 9°C (10th). Rainfall was mostly a bit below average,
especially towards the south of the county. This included snow showers early on
which lay for 3-4 days, but did not delay arrival dates of cuckoos and swallows.
April.

ground

May. Despite being
year

—

frosts,

slightly

on the cool

side

it

was the sunniest month of the

—only 2 days having none to measure, and best May since 1971. A drought

was experienced in the
average and included a

last half
little

of the month, but the total was nearly up to

snow

locally.

June. Thundery showers caused a very uneven pattern of rainfall, from over 83mm
at Sandringham down to 10mm at Starston. The month began with the coldest
.9°C on the ground and
day since April 19th, down to 2.5 °C in the air and
had only one day (13th) reaching 24 °C (75 °F) compared with 15 such days in
June 1976. Sunshine was only 70 or normal though there were only 5 completely

—

%

sunless days.

The mean temperature was not far short of the average, but there were only
6 days above 24 °C, almost all in the first week (21 days in 1976). Occasional
thunderstorms in the north of the county boosted totals to nearly 24mm rainfall
otherwise it would have been the driest July in Norfolk since 1955.

July.

—
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August. Beccles was the wettest place in the county with over 150mm., thunderstorms affecting both north and south of the county (8th and 18th). Mean temperatures were below normal for the fifth consecutive month and ended with a
mean below 15°C though there were only 4 sunless days, total sunshine was
about 80% of average.

—

%

September. Rainfall was down to 25 or 30
of normal, nowhere recording more
than 26.4mm in fact the average for 119 places in the county was only 19mm.
The month’s total was the lowest for the year in central Norfolk. Sunshine was
only 70
of the usual amount, but with only 5 sunless days.

—

%

October. Despite 4 ground frosts, slightly fewer than usual, the month was on
warm side and sunshine hours were more than last month nearly 40% up
on average. There were several early-morning fogs but only one day without some

the

sunshine.

November. This is normally our wettest month but this year it was February,
followed by Jan., Aug. and Dec. in that order. Sunshine was again nearly as
high, relatively, as October. The first air frosts were recorded for the autumn but
none were severe, the mean temperature being almost exactly normal.
December. Sunshine was on the high side for the third month in succession, a
excess over this period. The mean temperature was also noticeably high,
33
particularly around Christmas. Kew Gardens recorded the warmest day for
over 100 years on Dec. 23rd.

%

THE YEAR

1977

Treating the period on a seasonal basis (as previously), winter and summer
0
were both cooler than average, 3.0 °C and 3.8 ° and 14.5 and 15.4° respectively,
10.7°
whereas the autumn was slightly warmer,
and 10.4°. The winter figures
do not strictly tally with those shown for the full year, since the winter season
includes the cold Dec. of 1976 but excludes the warm Dec. 1977.

Both air and ground frosts were 20% more frequent than usual
and about 30% fewer than average in the autumn.

in winter

So far as rainfall is concerned winter was wetter than normal by 50% and
the wettest since 1966 in central Norfolk. Spring was about average, and both
summer and autumn were distinctly on the dry side, about 33 below normal
in summer and 50% in autumn which was the driest since 1947. It is not surprising, therefore, that the water-table in most parts of the county was low at the
end of the year. Rainfall has been deceptive since there were more “rain-days”
that usual, but amounts were mostly on the small side.

%

1977 will be remembered as having had a poor summer, especially compared
with 1976. We had hardly any hot spells, only 10 days reaching 24 °C (75 °F).
6 of which were in July. In 1976 the figure was 51 such days, the average since
1968 being 17 days that can be called a warm summer’s day.
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MEAN TEMPERATURE

NO. OF AIR AND
GROUND FROSTS

SUNSHINE HOUR

°c

°c

1977

lOyr.

Jan.

2.3

4.0

12/22

8.1/15.3

48.9

40.2

Feb.

4.8

3.5

5/14

10.0/18.7

44.6

64.7

Avg.

1977

lOyr.

Avg.

1977

lOyr.

March

6.7

5.2

5/13

7.0/17.4

108.1

108.5

April

6.8

7.4

4/18

3.2/12.9

163.2

154.6

May

10.2

11.0

0/6

.5/5.3

224.0

189.2

.1/.8

147.4

213.7

185.8

193.8

148.7

182.5

June

12.3

14.0

July

15.5

16.0

Aug.

15.6

16.2

Sept.

13.7

13.6

—
—
—

01.6

130.2

147.5

Oct.

11.8

10.7

0/4

.1/5.6

137.3

100.0

Nov.

6.7

6.8

4/9

5.8/12.2

87.1

68.1

Dec.

6.0

4.1

0/9

6.3/15.2

62.5

47.0

Year

9.4

9.4

31/96

43.0/105.3

1489.2

1508.1

1/1
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—
—

Avg.

9
7

RAINFALL MM’S

DAYS WITH HAIL/SNOW DAYS WITH THUNDER

1977

1977

lOyr.Avg.

lOyr.Avg.

1977

—
—

lOyr.Avg.

Jan.

90.0

58.7

2/11

.6/3.3

Feb.

93.9

45.0

1/1

.9/4.3

March

43.6

39.6

5/2

1. 2/3.7

1

April

43.4

40.1

5/3

2.2/1.

2

1.3

May

39.4

45,5

1

2.7

June

14.9

34.5

1

2.4

July

14.2

56.9

Aug.

69.1

54.1

Sept.

12.6

56.6

—
—
—
—

.3/.0
•4/.1

—
—
.2/0

Oct.

24.4

51.6

Nov.

50.7

80.8

3/2

4.2/3.

Dec.

63.7

51.8

0/1

3. 3/4.4

Year

559.9

615.4

17/20

27.6/23.9

1/0
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1.5/0

.1

.2
.3

—

2.6

2

2.8

—

2.2

1

—
—
8

.8

.6
.1

16.1

THE RIVER WENSUM
By Roy Baker, Robert

J.

(1)

Driscoll, Peter Lambley

It is surprising to discover that Norfolk, a county renowned for its many
distinguished naturalists both past and present, lacks detailed surveys of most of
its

river systems.

from

its

The

source to

its

present study was undertaken to follow the River Wensum
confluence with the River Yare at Norwich and to survey

both the flora and fauna of the waterways and river valley. This paper describes
the river from above Fakenham downstream as far as Lyng and it is hoped to
complete the survey of the lower reaches to Norwich in 1978. In addition to the
study of the natural history of the river the paper attempts to examine both past
and present management and to identify any habitats of high conservation value.
Previous work on the Wensum and its tributaries includes the entomological
studies of E. T. Daniels (1958) and K. C. Durrant (1958). The Anglian Water
Authority has monitored water chemistry at selected sites for several years and
has recently started to sample the aquatic invertebrate fauna. The A.W.A. data
are not included in this paper.

Name
The Wensum derives its name from the Old English adjective ‘Waendum’
meaning wending or winding. The form of the word has undergone many
changes over the centuries from Wensom (1096), Wensun (1250), Wenson
(1461), Wensome (1556), Wantsume (1557), Wentsum (1586), Windser (1793)
to Wensum of present day usage. Rudd (1943) in his Presidential address to the
Norfolk and Norwich Naturalists’ Society argued that above Norwich the larger
Wensum should not be considered as a tributary of the smaller Yare, and that
the whole river should be renamed as far as Breydon. In support of this Rudd
quoted from a Charter of Edward IV of 1461 as naming the river from Norwich
as the ‘Wenson’.

Origin

The location of the source of any river is invariably a contentious problem
and the Wensum is no exception. The earliest maps of Norfolk by Saxton (1574),
Speed (1611), Jansson (1630) and Blaeu (1645) all show a single river rising from
land to the east of Tattersett and it is not until Bowen (1720) published his map
that all three head-streams were included. The l-inch O.S. map of 1824 fails to
name any of these head-streams, but the map produced by Bryant (1826) clearly
indicates the source of the Wensum as Wick End Pond in the Coxford HeathSyderstone Common complex. White (1836) in his History, Gaietter and
Directory of Norfolk describes a small brook running through West Rudham as
the source and Tatterford as a hamlet in the valley of the Wensum near its
source and confluence with two smaller streams. The 1838 1-inch O.S. map
shows the source as a number of springs in land adjoining Hall Farm, West
Rudham and later O.S. maps record the source as a pond in the corner of a small
meadow in the same village. Water from these springs flows through a series of
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and land drainage pipes before

joins the other stream from Syderstone
the Tat, a name derived from a 16th C.
backformation from Tattersett, and it is by far the larger of the two head-streams.
The combined streams flow through Tatterford Common and it is questionable
why they should be shown as the Wensum on the 1-inch and 2^-inch O.S. maps
ditches

Common.

This latter stream

is

it

named

when the Tat would seem to be the more logical name to use in conjunction
with Tatterford Common.
The more probable source of the Wensum is to be found at an altitude of
75m above sea level on land known as Colkirk Heath (Nat. Grid Ref. TF 942 246).
An arable field, bounded on the west by the Dereham-Fakenham road (B1 146)
and on the south by a cart track known as Goss Drift, contains an active spring
which feeds water into a series of ditches passing through the northern parts of
Horningtoft and Whissonsett. Twenty years ago this spring was known to bubble
continuously even in times of drought, but to improve farming it has since been
piped by land drains into a ditch on the other side of the road. This spring is
accepted locally as the source of the Wensum. In 1884 H. B. Woodward, of the
Geological Survey, wrote that, ‘The Wensum originates from streams rising in
the parishes of Colkirk and Horningtoft’ but even though requests for corrections to the O.S. maps were made, it is only on the recently published 1 50,000
:

(1974) edition that the Wensum is shown as originating from this area.
There are numerous other springs on Colkirk Heath and those on the eastern

an E.N.E. direction to join the Wennear Sennowe Park.
In order to avoid confusion about names the Internal Drainage Board staff
refer to the Colkirk Heath branch of the head-streams as the Raynham Brook.
The head-stream originating from Colkirk Heath should, from a geographical
viewpoint, be named the Wensum and the other head-streams named the Tat.
side drain through another ditch system in

sum

Geology

The solid geology of the whole area drained by the Wensum included in this
survey is Senonian (Upper) Chalk. This, however, only occasionally outcrops in
the river or valley sides as it is generally covered with boulder clay or plateau and
river gravels. Exposures of chalk are found on the river bed at South Mill Farm,
Dunton and south of Bintree Mill and they probably occur elsewhere. Most of
the springs that feed the Wensum rise from chalk, although in some cases the
water, which is under pressure in most of the area, has to force its way through
capping gravels and boulder clay. The regional geological sheet memoir mentions
iron stained waters issuing from springs, e.g. N.E. of Guist Bridge, but these
were not observed during the present survey. There may also be local sources
issuing from gravels and not connected to the chalk, but these are likely to be
more seasonal in nature. In some places the Wensum has cut into the water
table of the chalk and where this occurs springs are especially active. Such an
area is found north of Dereham on the Whitewater.
feature of the Wensum valley is the thick deposits of gravels which in some
cases are deposited 6-7m above the present level of the river. These gravels have
been extracted in the past on a small scale but during the last thirty or so years
there has been a marked increase in their commercial exploitation. The main
areas of extraction are east of Fakenham, Swanton Morley, Beetley and Lyng.
During these excavations interglacial deposits of Ipswichian age have been found

A
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and Swanton Morley and these have yielded vertebrate remains of
Hippopotamus amphibius L., Bos primigenius Boj., and the elephant Palaeoloxodon antiquus (Falc. & Caut.). The site at Swanton Morley yielded the fruit of the
southern maple, Acer monspessulanum L.. Interesting records from Beetley
include needles of Picea abies (L.) and seeds of an extinct taxon Erica scoparia
var. macrospermum L.. At Lyng the gravels have included late-glacial remains of
mammoth, reindeer and aurochs.
at Beetley

Land Use

The
as

present major land use in the river valley

Britain in

is

as pasture or

meadow

cut

shows little change since the Land Utilization Surveys of Great
1931-32 and 1960-61, although since the latter date some conversion

hay and

this

to arable use has taken place near the upper reaches of the river near Pear Tree

Corner. Gravel workings have radically altered some of the river valley and
these represent a major change in land use. Small areas of natural vegetation

occur at Sculthorpe Moor, Sculthorpe Fen, Ryburgh Common and Guist
mon and these are probably maintained for shooting.

Com-

Management
The

present

form of the

river

is

largely the result of the activities of

Several water mills were built along the river in the past

and these

man.

mills with

and mill ponds superimpose a series of steps on the
natural gradient. Immediately downstream from the weirs the river is relatively
narrow, shallower and fast flowing, whereas upstream from the mills, where the
weirs hold back the water, the river is wider, deeper and slow flowing. These
their associated weirs

physical differences above and below the weirs give rise to differences in the
aquatic vegetation and to a lesser extent the aquatic fauna.
The river and its tributaries are managed by the Anglian Water Authority.
The present management involves little more than periodic weed cutting. This
causes an immediate reduction in the amount of macrophytes (higher plants)
and an increase in the amount of filamentous algae. The changes are usually
temporary and do not result in any obviously lasting change in the species
composition of the flora. Indeed as all, or at least most, of the river is subjected
to weed cutting the present flora should perhaps be considered to be the result
of the management regime rather than as persisting in spite of it. The current
management scheme seems, on the basis of the present survey, to have a beneficial affect on both the aquatic flora and fauna by maintaining optimal conditions for a wide range of species.

Survey Methods

The River Wensum was surveyed for a distance of 43km upstream from
Lyng Bridge during the summers of 1976 and 1977. Some of the major tributaries
and dykes associated with the river were also surveyed. A total of 49 sites were
examined: River Wensum 32 sites, River Tat 3 sites, River Blackwater 2 sites.
River Whitewater 4 sites, Penny Spot Beck 2 sites, drainage dykes 6 sites. The
location of sampling sites was determined partly by ease of road access and
partly by the need to achieve an even coverage of the river system.
Although sampling was usually carried out from the river bank a rowing
boat was used to survey a 3.4km stretch of river between Swanton Morley and
200

and recording of the aquamarginal and bank floras. The submerged vegetation was collected using hand
nets and weed grapples. The aquatic fauna was sampled by sweeping with hand
nets and by hand collecting from the submerged parts of plants. Due to lack of
time it was not possible to record the aquatic fauna and the bank flora fully from
Elsing. In general sampling involved the examination

tic,

all

the sites.
Species

were compiled for each

using a subjective scale of assesswere also used to prepare
distribution maps for each species recorded in the survey. Figure 2 includes a
selection of these distribution maps. Appendix 1 contains a complete list of the
animals and plants recorded during the present survey.
Copies of the field notes, species lists, distribution maps and a map showing
the location of the sample sites have been deposited in the Norfolk Biological
Data Bank at the Castle Museum, Norwich, where they are available for inspeclists

site,

ment of abundance for each species. These

species lists

tion.

Survey Data
River

Wensum

The waters from the springs at Colkirk Heath flow into a series of shallow
farm ditches which become steeply banked west of Horningtoft. These ditches
have summer water levels in the 5- 10cm range and a minimal water flow, except
during and following heavy rainfall. A number of springs have been noted in the
stream bed near Pear Tree Corner. Management of these ditches is largely undertaken by the adjacent farms and in consequence the vegetation may vary
dramatically from season to season dependent upon the dates of clearance.
Watercress ( Rorippa nasturtium-aquaticum agg.), starworts ( Callitriche spp.) and
pink water speedwell {Veronica catenata Pennell) often form dense closed patches
of vegetation in the running waters. The marginal species include brooklime
{Veronica beccabunga L.), fool’s watercress {Apium nodiflorum (L.) Lag.) and
water forget-me-not {Myosotis scorpioides L.). A feature of this section of the
river is the number of Dytiscid beetles present, particularly llybius ater (Degeer)
and Agabus bipustulatus (L.). The latter species is widely distributed, although
rather uncommon, in Broadland dykes, whether freshwater or brackish
(Driscoll 1976).

There

is

a marked change in the river from

its

entry into

Norman’s Burrow

Wood and its emergence at South Raynham Bridge. The flow is greatly increased
run-off, springs and drainage ditches to give a fairly fast flowing reach over
beds of stones, gravel and sand. The dense tree canopy of alder, poplar, beech
and ash combined with the increased current favours few aquatic plants. Starwort forms occasional patches, but this section is characterised by the growth of
willow moss {Fontinalis antipyretica Hedw.) and the liverwort Pellia endiviifolia
Dicks, on many of the larger stones. These stones also provide micro-habitats for
a number of animals. The river sponge Ephydatia fluviatilis (L.) colonizes many
stones as a yellow encrusting layer. Simuliidae larvae and pupae are abundant,
as are the larvae of the mayflies Baetis rhodani (Pictet) and Ephemerella ignita
(Poda). The riffle beetle Elmis aenea (Muller, P. W. J.) lives under the stones and
amongst the submerged mosses. Stone loach {Noemacheilus barbatulus (L).) are
occasional in this stretch of the river.

by
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The straightened river between Norman’s Burrow Wood and Raynham Park
an intensely managed section where the flow is slow, the depth greater than
20cm and the bed formed of a hard sandy layer. There are few plants in this part
is

of the river other than the occasional patches of common reed ( Phragmites
Cav. Trin. ex Steud., which was formerly known as Phragmites communis Trin.). The extremely poor vegetation cover provides a habitat that is
favourable for only a few animal species. Chironomid larvae are abundant, but
only occasional freshwater shrimps ( Gammarus pulex (L.)) and alderfly larvae
{Sialis lutaria (L.)) are to be found. The management of this section is probably
the major cause of the low species abundance since the ditches draining directly
into the river from West Raynham are biologically rich. In one ditch dominated
by starwort, pink water speedwell and water forget-me-not, the lesser water
boatman Sigara distincta (Fieb.) and the water snails Anisus vortex (L.), Bathyomphalus contortus (L.) and Lymnaea peregra (Mull.) are abundant. Sigara distincta
is a rare species in Norfolk and it was collected on only a few occasions by one
of the authors (R.J.D.) in a Broadland dyke survey.
australis

The river leaving Raynham Park flows through grazed pastures at Helhoughton and Tatterford Commons. The depth remains in the 20-30cm range but there
is a widening of the river to between seven and eight metres. The flow is fast and
exposes a hard chalk bed with flints and some sand banks. The vegetation cover
varies from 30 to 40 per cent with starwort, horned pondweed ( Zannichellia
palustris L.) and blanket alga ( Cladophora sp. Kutz.) being frequent. The semifloating Lemna triscula L. and the submerged spiked water milfoil ( Myriophyllum
spicatum L.) occur along this section of the Wensum. The marginal vegetation
is dominated by reed-grass ( Glyceria maxima (Hartm.) Holmberg). There is a
marked increase both in the numbers and species diversity of mollusca and this
section must be considered to be very favourable to the group. The white
ramshorn ( Gyraulus albus (Mull.)), the whirlpool ramshorn {Anisus vortex ).
the keeled ramshorn {Planorbis carinatus Mull.), the ramshorn {Planorbis planorbis

the nautilus ramshorn ( Armiger crista (L.)), Jenkin’s spire shell [Potamo pyrgus jenkinsi (Smith)), the valve shell ( Valvata piscinalis (Mull.), the wandering
snail {Lymnaea peregra), the river limpet {Ancylus fluviatilis (Mull.)) and the
bivalves Sphaerium corneum (L.) and Pisidium nitidum Jenyns are all common in
this section. Jenkin’s spire shells recorded from the Wensum and its tributaries
during this survey are all of the form ‘A’ described by Warwick (1969). This is
the form usually found in inland waterways.
(L.)),

(

The River Tat joins the Wensum at the eastern corner of Tatterford Common. The Tat is a small, slow flowing stream with a sandy, gravelly bed which is
joined south of the village of Coxford by the stream from West Rudham. At
Tatterford Common the vegetation forms a fairly closed community consisting
mainly of starwort (possibly Callitriche platycarpa Kutz.), Veronica catenata
Veronica beccabunga and Zannichellia palustris. Trout {Salmo sp.) and miller’s
thumb {Cottus gobio L.) are found along this reach, as is the fish leech Piscicola
geometra (L.). This is also one of only two sites, the other being at Hempton,
where the water beetle Haliplus wehnckei Gerhardt was recorded during the
present survey. The only other known recent records for this species in Norfolk
are from drainage dykes in Broadland where it is widely distributed, although
,

uncommon

(Driscoll 1976).
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At Doughton Bridge near Shereford Common there is an increase in the
depth of the river to lm and a change in the bed to a silty-mud. Starworts (probably Callitriche stagnalis Scop.), and fennel pondweed ( Potamogeton pectinatus L.) are dominant, but there are occasional stands of the broad-leaved
pondweed (Potamogeton natans L.) and the curled pondweed ( Potamogeton
crispus L.). This is the only record of P. natans from the present survey. Also of
interest is a small growth of the opposite-leaved pondweed ( Groenlandia densa
(L.) Fourr.) which is recorded from the Wensum only upstream from Fakenham.
The unbranched bur-reed ( Sparganium emersum Rehm.) is first noted at Doughton Bridge and it forms a major part of the submerged vegetation at some of the
sample sites further downstream. Over short distances the river near Shereford
varies from a silty bed to one of chalk and flints. Many of these changes may be
associated with the first major man-made barrier across the river in the form of a
disused working mill and weir at Sculthorpe.
The influence of man upon the river is seen as it approaches the outskirts of
Fakenham. At Hempton a straightening programme has been combined with
a rigorous cutting of the weeds to produce a sparce flora, the muddy bottom
being virtually covered with algae ( Cladophora sp. and Enteromorpha sp. Link
in Nees). Other aquatics include Canadian pondweed ( Elodea canadensis Michx.),
fool’s watercress ( Apium nodiflorum ), Zannichellia palustris and Groenlandia
densa but these show an uneven distribution. The marginal vegetation provides
an important habitat for the Dytiscid beetle Ilybius fuliginosus (Fab.) and the
Haliplid beetles Haliplus fluviatilis Aube, Haliplus wehnckei and Haliplus laminatus
(Schaller). The water-measurer Hydrometra stagnorum (L.) and the riffle beetle
Oulimnius tuberculatus (Muller, P. W. J.) are found in small numbers in the same
sheltered habitat. The riffle beetle normally prefers large rivers with unstable
stony beds so its presence in this slow flowing and muddy reach of the Wensum
is surprising. The flour mill at Fakenham affords a barrier which controls both
water levels and flow in the immediate vicinity. Above the mill the depth increases to 1.5 to 2.0m and the water flow is effectively slowed down. The macrophytes include the yellow water lily ( Nuphar lutea (L.)) which is a characteristic
plant of the deeper waters of the Wensum, especially near the mills and weirs.
The section of the river from Fakenham to Great Ryburgh is bounded for
most of its length by railway embankments and common land. The river valley
is fed by numerous springs and ditches to form, especially near Fakenham and
Great Ryburgh, a highly managed system of water meadows and land drains,
similar situation is
some of which are at a lower level than the river itself.
found in Broadland, where pumps are used to raise water from the dykes
draining the low-lying marshes before emptying it into the higher level river
system. In the Wensum valley, however, pumps are not used. Instead water from
the smaller field drains is fed into a system of larger dykes, the main drains, which
run sub-parallel to the river and follow its course downstream until a weir is
reached. The main drains enter the river downstream of the weirs where the river
is at a lower level than the water in the dykes. In this way gravity flow can be
used to drain the land without the use of pumps and sluices. At Great Ryburgh
a main drain carrying effluents from a mailings on the west side of the Wensum
flows under the river to join the main drain on the east side at Little Ryburgh.
The organically enriched water from the makings supports a significantly lower
diversity of flora than that found in adjacent dykes.
,

A

203

The Wensum, except near the

Great Ryburgh, is comparatively
flowing and with a mixed bed of sand,
gravel, stones, silt and mud. The flora is generally rich and varied, although it is
limited in the muddier places where Cladophora sp., Enteromorpha sp. and
Potamogeton pectinatus are often co-dominants. The rooted aquatics include
Potamogeton crispus, Veronica catenata Elodea canadensis Potamogeton permill at

shallow

(less

than lm), moderately

fast

foliatus

L.,

Potamogeton pusillus

L.,

,

,

Sparganium emersum,

Myriophyllum

spicatum and Callitriche sp. Floating aquatics at the more sheltered margins
include the duckweeds Lemna minor L. and Lemna polyrhiza L. The swifter
flowing reaches near the railway bridge crossings often have small colonies of
the frog’s spawn alga Batrachospermum boryanum (Ag. ?) Sirodot attached to the
stones and rubble. Pike, dace, roach, trout, eels and minnows are found in the
river. Examination of gut contents of trout caught by fishermen in this stretch of
the Wensum in 1975 revealed the remains of mayfly larvae, alderfly larvae, the
crustaceans Asellus aquaticus (L.), Asellus meridianus Racovitza and Gammarus
pulex. Occasional leeches ( Erpobdella octoculata (L.)) in the trout guts suggest
that the encysted stage of a fluke noted in the leech may use the fish as a second
host. Other common leeches noted at Great Ryburgh include the waterfowl
leech Theromyzon tessulatum (Mull.) and the freshwater molluscan leech Glossiphonia complanata (L.). The latter species is a major predator of freshwater
snails, especially Physa fontinalis (L.) which is a common snail in the Wensum.
Of special interest is the observation of the cnidarian Hydra oligactis (Pallas)
with the commensal rotifer Pleurotrocha petromyzon Ehrenberg on its surface.
The river adjacent to Sennowe Park is fairly fast flowing over sand, though
occasional chalky stones occur. It is fringed on the north by alder-willow carr
and on the south by water meadows or mixed Filipendula ulmaria (L.) Maxim,
and Epilobium hirsutum L. fen. The vegetation cover within the river is over 50
per cent with Potamogeton pectinatus the most abundant species and Sparganium emersum and Elodea canadensis locally abundant. The presence of the
introduced species Elodea nuttallii (Planch) was noted neither in the Wensum
nor its tributaries during the present survey, although the related species Elodea
canadensis is common everywhere. Swann (1978) considers that in time the latter
species will be superseded by the closely related E. nuttallii. The bank vegetation
is largely dominated by nettles ( Urtica dioica L.) and the marginals Iris pseudacorus L. and Myosotis scorpioides. Bivalve molluscs are frequent in this stretch
of the river and include Sphaerium corneum Pisidium nitidum and Pisidium
milium Hedw.. Pisidium milium is generally distributed throughout the British
Isles and occurs in similar habitats to Pisidium nitidum.
The river by Guist Bridge is similar to that at Sennowe Park, although on its
northern bank it is fringed by an extensive area of Glyceria maxima at Guist
Common. To the south-east of the bridge there is a specimen of black poplar
(.Populus nigra L.) which proved to be the only one noted in this survey.
The importance of mills and their associated weirs in affecting the character
of the river is well illustrated at Bintree Mill. Above the mill the waters are comparatively still and deep. The river bed is sandy with mud. The vegetation
includes Elodea canadensis Nuphar lutea, Potamogeton crispus , Potamogeton
perfoliatus Zannichellia palustris and Sparganium emersum. Patches of the green
alga Enteromorpha sp. occur and in the sheltered parts there are surface mats of
Spirogyra sp. Link and the blue-green alga Oscillatoria sp. Vauch.. The giant
,

,

,
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River Tat at Tatterford

Common

Fakenham

Mill, River

Wensum

Swanton Morley, River Wensum

pond

snail

(

Lymnaea

stagnalis (L.))

and

Lister’s river snail

Millet) are frequent in these deeper waters.

Below the

(

Viviparus contectus

mill race the river cuts

a deep valley into the chalk where it exposes a bed of chalky stones and flints.
The rapid flow is favourable only to the blanket alga which forms dense mats
on the stones and flints. About 100m below the mill the flow slackens and the
river meanders across water meadows. The bed changes to a sandy, chalky form
and the blanket alga is progressively replaced by aquatic macrophytes, mainly
Potamogeton perfoliatus Potamogeton crispus, Callitriche sp. and Myriophyllum
spicatum. At North Elmham the river is still fairly fast flowing over a sandy-silty
bottom. The water meadows on either side of the river become narrower in this
section. Those on the Elmham side give good quality grazing grass but those on
the opposing bank are rough with thistles and ragwort. The dominant aquatic
,

Potamogeton perfoliatus although blanket alga is abundant over this
it is elsewhere in the system. The marginal Glycerietum is important
in forming microhabitats for invertebrates. The pond skater Gerris lacustris (L.)
and the whirligig beetle Gyrinus aeratus Stephens are favoured by the sheltered
waters in the marginal vegetation. Crangonyx pseudogracilis Bousfield, an amphipod introduced from North America and first recorded from Great Britain
in the 1930’s (Crawford 1937), was not recorded from any of the samples upstream from North Elmham, although it is widely distributed in the river
between North Elmham and Lyng. In contrast Gammarus pulex the native
species of amphipod typical of freshwater, is ubiquitous in the upper Wensum
and its tributaries. Elsewhere in Great Britain C. pseudogracilis is still spreading
and in time it may colonize the upper reaches of the Wensum.
The influence of mills on lowland river systems is again evident as the river
broadens and deepens in its approach to Grint Mill. Yellow water lilies are
favoured by the deeper waters and slower currents and they in turn act to slow
the currents down even further to allow many of the smaller invertebrates to

plant

is

,

section, as

,

At Grint Mill the cladocerans Eurycercus lamellatus (Mull.) and
Simocephalus vetulus (Mull.) are locally abundant, whilst the copepods Cyclops
agilis (Koch, Sars) and Cyclops distinctus (Richard) are frequent. The watermeasurer Hydrometra stagnorum is also common in these quieter waters above

flourish.

the mill.

The Wensum
gravel bottom.

at

its

confluence with the Whitewater

is

fast flowing

over a

A feature of this section is the presence of low islands which are

Both Ancylus fluviatilis and Ephemerella ignita are abundant
within this section and stone loach are common amongst the weeds and stones.
Of particular interest is the presence here of the calcicole bivalve Pisidium
moitessierianum Paladilhe which was first recorded from West Norfolk (V.C.28)
by Kerney at Gressenhall in 1970. This bivalve is known only from three other
sites in Norfolk; Whitlingham marshes, Belaugh on the Bure and the Great Ouse
liable to flooding.

(Kerney pers.comm.). Between Billingford and Waterfall Farm, Swanton Morley
Wensum flows alongside the road at Burgh Common where it is over 2m
deep and 8m wide, fast flowing and silty. East of Burgh Common there are
gravel workings which are important sites for Canada geese and other water
fowl. In the river the major macrophytes are Potamogeton perfoliatus P.pectinatus Sparganium emersum and Myriophyllum spicatum. Blanket alga is abundant

the

,

,

everywhere along this section. Above the mill at Waterfall Farm summer cutting
of the weeds exposed Zannichellia palustris, Sagittaria sagittifolia L. and the free
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( Ceratophyllum demersum L.). An interesting plant of the
bank vegetation at this site is nodding bur-marigold (Bidens cernua var. radiata
D.C.) which forms an attractive addition to the community. In the river a number
of lesser waterboatmen ( Sigara dorsalis (Leach)) carried parasitic watermite
larvae, probably Hydrachna globosa globosa (Geer), which in some seasons in the
River Yare show very heavy infestations on the water bugs. Several damsel and

floating horn-wort

An adult Ischnura elegans (van der
Linden) and an adult Aeshna grandis (L.) were noted over the river in September
1977, whilst two specimens of Sympetrum striolatum (Charpentier) were observed
mating over a nearby dyke. The caddis fly larva Molanna angustata Curtis
occurs in the sandy gravels of the shallower areas near the mill. This species is
reported by Daniels (1958) to be quite common on the Wensum Bridges from
May to September.
At Waterfall Farm there is a mill bypass stream and some dykes which are
of considerable biological interest.
dragonflies quarter this stretch of the river.

river between Castle Farm and Elsing Mill was examined in some
by boat. For most of its length this section is similar in form, except that as
Elsing Mill is approached the flow slackens and the water deepens. The dominant
macrophytes are Potamogeton perfoliatus, P.pectinatus Sagittaria sagittifolia
and blanket alga. The only stand of mare’s tail ( Hippuris vulgaris L.) noted in
this survey occurs at Castle Farm. The influence of the mill may be seen as the
dominance of the pondweeds gives way to Sparganium emersum Sagittaria
sagittifolia Enteromorpha sp. and Nuphar lutea as the weir is approached and the
water deepens. The yellow water lily is present mainly in the submerged form
in depths over 2m. Besides the common mayfly larvae Ephemerella ignita Cloeon
dipterum (L.) and Baetis rhodani. Castle Farm is of considerable interest for the
presence of larvae of Caenis robusta Eaton, which has been noted previously in
Norfolk from Wheatfen Broad and Scoulton Mere. Both these sites lack any
appreciable water movement but the larvae have been collected from slowly
flowing water in the River Ijssel (Kimmins 1972). Another interesting species
noted at Castle Farm is the leech Glossiphonia heteroclita (L.) which was not

The

detail

,

,

,

,

recorded elsewhere during the present survey.
From Elsing Mill to Lyng Mill the sequence of conditions is repeated with a
fairly fast flowing section below Elsing becoming slow flowing and deeper near
Lyng with subsequent silting of the bed. The macrophytes associated with this
part of the river are similar to those above Elsing Mill. Near the bridge Fontinalis
antipyretica and Ceratophyllum demersum are more frequent and more widely
distributed. An interesting find above Lyng was Leach’s Bythinia Bythinia
leachii (Sheppard)) which, although known to be widely distributed both in
Norfolk and England, was not found elsewhere during this survey. The Wensum
between Elsing and Lyng flows through grazing meadows and extensive old
gravel workings now used as trout fisheries. The bypass at Lyng flows over a
sluice into a small millpool before forming a fairly fast flowing stream which
discharges back into the river in the main pool below the mill. The brickwork
(.

of the sluice is colonized by the aquatic moss Fissidens crassipes Wils., which was
recorded from East Norfolk by the British Bryological Society in 1967 at
Lyng, and the liverwort Conocephalum conicum (L.) Underw.. On a shingle bank
by the pool an open community contained seventeen species of flowering plants
which included the only record of Policeman’s helmet ( Impatiens glandulifera
first
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Royle). This balsam

was more frequent

in the

bank community

at this

same site.

The Whitewater

The Whitewater forms a major tributary which enters the Wensum below
For much of its course it is fast flowing over a gravelly-stony
bottom, although in some reaches mud and silt predominate. Botanically the
Billingford Bridge.

wide variety of interesting species, including river water-dropwort
Oenanthe fluviatilis (Bab.) Colem.) and Ranunculus peltatus Schrank. The latter
species was identified from its flowers but at other sites only non-flowering material was available which could not be identified with certainty. Algae present
include Enteromorpha intestinalis (L.) Link and Cladophora glomerata (L.)
Kutz, although the shallow waters and the speed of flow restricts the latter species
to small threads attached to the stones. Vaucheria sessilis (Vauch.) DC. was identified by Mr. K. B. Clarke from sexually active filaments and the red alga
Bangia atropurpurea (Roth) C. Ag. was provisionally identified. Mr. Clarke notes,
‘I know this alga from the River Bure at Horning where it is fairly extensive. This
is an estuarine species but as it has been reported from Lake Balaton I see no
reason why it should not occur occasionally in the Wensum valley’.
The fauna is rich both in numbers and species diversity. Crayfish (Austro potamobius pallipes (Lereboullet)) are very common and may readily be collected
by running a net through the semi-aquatic marginal vegetation. Mayfly larvae
include the rare Caenis robusta, Baetis rhodani, Ephemerella ignita and Ephemera
danica Mull.. The latter species favours rather fast flowing streams with alkaline
waters and in the present survey it was recorded elsewhere only from Penny
Spot Beck. Widely distributed along the Whitewater are three species of riffle
beetles, Elmis aenea Oulimius tuberculatus and Liminius volckmari (Panzer),
although nowhere are they common. The only Norfolk record for the pond
skater Gerr is rufoscutellatus (Latr.) was made by Mr. K. C. Durrant in March
1948 in a pit bordering the river at Hoe Common. Over a two week period a total
of seven fully winged individuals were noted. Unfortunately the pit has now been
infilled by the local authority as a rubbish dump.
river offers a
(i

,

The Blackwater

The source of the Blackwater may be found in a series of ditches to the east
of the village of Mileham. The high land on which this village is built provides
the source of the River Nar in the west. The Blackwater derives its name from a
corruption of the Old English ‘Blaec’ meaning shining. It is a name often given to
dark muddy waters or those produced from a dark river bed. The name is
sometimes used in contradiction to a sister stream, the Whitewater. Callitriche
sp., Sparganium emersum, Zannichellia palustris, Myosotis scorpioides and Veronica catenata form small patches of vegetation but rarely are closed communities
formed. Lampreys are generally found in this river and they were especially
common in 1972 (K. C. Durrant pers. comm.). Other common fish include the
three spined stickleback ( Gasterosteus aculeatus L.) and the miller’s thumb. The
three spined stickleback is everywhere more common than the nine-spined
stickleback {Pungitius pungitius (L.)) and it prefers the fast flowing stretches of
water with high oxygen content. In contrast the nine-spined stickleback is more
tolerant of lower oxygen levels in the water (Lewis et al 1972). Brychius elevatus
(Panzer) was first recorded in the Blackwater by R. W. Turner in 1954 at Beetley
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A

and

in the present survey it showed a local distribution in the river.
second
Haliplid beetle of interest noted in the river is Haliplus lineatocollis (Marsham)
which in the slow moving waters is locally distributed and rare; this contrasts

wide distribution and frequency in Broadland ditches (Driscoll 1976).
skater ( Gerris lacustris ) and the lesser waterboatman Hesperocorixa
linnei (Fieb.) occur near the junction with the Whitewater.
The marshes and marginal areas of the Blackwater provide very good habitats for insects, particularly Sciomyzid flies. The demoiselle Agrion virgo (L.)
was first taken in 1946 at the edge of a small pond near the river (Durrant 1958).
The margins are also regular sites for Agrioti splendens (Harr.).
with

its

The pond

Penny Spot Beck
is a small fast flowing stream with a bed partly of pebbles with tufa
For much of its length it lacks macrophytes, although Pellia endiviifolia
encrusts many of the stones. The marginal vegetation includes narrow-leaved
water parsnip ( Berula erecta (Huds.) Coville) which was not found elsewhere

This

deposits.

during the survey.

Dykes

The dykes draining the land adjacent to the Wensum and its tributaries are
of two types the smaller dykes, whose maintenance is the responsibility of the
land owner or tenant whose land they drain, and the larger main drains which
are the responsibility of the River Wensum Internal Drainage Board. Most of
the dykes sampled in this survey were of the second type. The dyke vegetation
is similar to that of the river, although their reduced width and depth favours the
growth of emergent and marginal species, e.g. Veronica spp., Myosotis scorpioides y
Rorippa nasturtium-aquaticum agg. and Glyceria maxima. Many of the dykes
examined were virtually overgrown with plant life.
major difference between these dykes and those found in Broadland is
the almost complete absence of Phragmites australis in this part of the Wensum
valley, where its place is taken by Glyceria maxima. In Broadland dykes Phragmites australis is the commonest and most widely distributed species of macrophyte, often forming pure stands in dykes draining arable land (Driscoll 1975).
The invertebrate fauna was similar to that of the river, although in general the
density of animals was higher.
:

A

Dyke Management

Dyke maintenance involves the removal of vegetation and accumulated mud
and detritus to improve the flow of water along the dyke. The equipment used
by the Internal Drainage Board consists of tractor mounted scoops which are
dragged across the bottom of the dykes. Whilst these scoops remove most of
the vegetation and some of the accumulated mud, a considerable amount of
rhizomes and turions is left behind and regeneration of the vegetation rapidly
takes place. Periodic clearing of this form prevents the taller emergent species
totally filling the dykes and shading out the smaller species. The scoop and drag
method used at present is beneficial in maintaining the diversity of the plant
communities.

208

Fig. 2. Examples of the distribution patterns of selected species throughout the
upper Wensum valley river system surveyed in 1976-77. The diagrams are based
on presence or absence data for 2 km stretches of the river upstream from Lyng.
Key: black-present; white-absent; stippled-detached plants or dead animals;
crossed-not sampled.
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Sites of Natural History Interest

Sculthorpe Moor and Fen. An extremely interesting site west of Fakenham
where Phragmites-Cladium reed swamp with sallow-alder carr form extensive
closed communities. The intermix of water-logged fen and drainage ditches is
botanically rich and in need of survey since little is known about either its
flora or fauna.

Great Ryburgh Common. An area of sallow-alder carr with PhragmitesGlyceria fen which is bisected by a main drainage ditch. Epilobium angustifolium
L. forms locally dominant stands. The common is fringed with pine and oak and
in some sandy clearings Succisa pratensis Moench, Potentilla erecta (L.) Rausch,
and Rumex tenuifolis (Wallr.) Love are common. The site is extremely difficult
to traverse and worthy of further investigation.

Turf Common and Broom Common. An interesting complex of water
meadows with shallow dykes and alder copses. Near Well House there is a small

dominated by

field

dock.

common

reed, reed-grass, tussock sedge

The management of the land

bines both scenic beauty

is

and the giant water
it com-

not intensive and in consequence

and a natural history

interest.

White Mill Meadow, Beetley. This large meadow slopes down to the River
Whitewater and possesses a series of active springs on the upper slopes. The habitats range from dry neutral grassland to bryophyte rich mires along the spring
In July the drier areas are a blaze of colour from the meadow saxifrage
(Saxifraga granulata L.), whilst in the wetter sites bogbean ( Menyanthes trifoliata L.) and red-rattle (.Pedicularis palustris L.) are common. Of particular interest is the presence of green winged orchids ( Orchis mono L.) on the eastern
line.

side.

Gravel Pits. Deposits of valley gravels have been excavated from

many

of

the river terraces and in time these flood and become colonized by plants and
animals. They are important habitats for bird life and deserve to be made into
a study in their own right. In 1977 the vegetation of Sparham Pits, a Norfolk
Naturalists’ Trust Reserve, was mapped by a team of ecologists as part of the
Government sponsored Job Creation Scheme. Although the bottom was found
to be very irregular the depth of water rarely exceeded 2m. Aquatic vegetation
and invertebrates were virtually restricted to a single shallow area at the west
side of the reserve.
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APPENDIX

1.

List of plants recorded during 1976-77 in River

Wensum

survey.

HABITAT

SPECIES

A

Angiospermae
Aegopodium podagraria L.

E

*
*

Agrostis stolonifera L.

Alisma plantago-aquatica L.
Alliaria petiolata (Bieb.) Cavara
Alnus glutinosa (L.) Gaertn.
Apium nodiflorum (L.) Lag.
Atriplex sp.

*

& Grande

*
.

*

*

*

L.N

*

Berula erecta (Huds.) Coville
Bidens cernua L.
Bidens cernua var. radiata DC.
Brachypodium sylvaticum (Huds.) Beauv.
Callitriche platycarpa Kutz. ?
Callitriche stagnalis Scop. ?
Callitriche sp. L.

B

.

.

.

.

*
*

*
*
*
.

.

.

.

.

.

.

.

*
*

.

.

Cardamine amara L.
Carex ripara Curt.
Carex sp. L.
Ceratophyllum demersum L.
Chrysosplenium oppositifolium L.

*

*
*
*
.

.

.

.

*
.

*

Circaea lutetiana L.
Cirsium arvense (L.) Scop.
Cirsium vulgare (Savi) Ten.

*
*
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.
..

..

Cirsium sp. Mill.
Crataegus monogyna Jacq.
Dactylis glomerata L.
Elodea canadensis Michx.
Epilobium angustifolium L.
Epilobium hirsutum L.
Epilobium parviflorum Schreb.

*

*

*
*

*
*

*

Geranium robertianum

Geum rivale

*

*

*
*

Maxim.

L.

*

*

Epilobium sp. L.
Eupatorium cannabinum L.
Fagus sylvatica L.
Filipendula ulmaria (L.)
Fraxinus excelsior L.

*

*
*

.

*

L.
*

Glyceria fluitans (L.) R.Bt.
Glyceria maxima (Hartm.) Holmberg
Groenlandia densa (L.) Fourr.
Hippuris vulgaris L.
Holcus lanatus L.
Impatiens glandulifera Royle

*

*

*

*

*

*

pseudacorus L.
Juncus effusus L.
Juncus inflexus L.
Iris

*
*

*

Lamium album L.
Lapsana communis L.
Lemna minor L.

*
*
*

Lemna
Lemna

polyrhiza L.
trisculca L.
Mentha aquatica L.

*

sp. L.

*

Mercurialis perennis L.

*

Mentha

Mimulus

*

sp.L.

Myosotis scorpioides L.
Myosoton aquaticum (L.) Moench
Myriophyllum spicatum L.

Myriophyllum

Nuphar

*
.

*

*

sp. L.

lutea (L.)

Oenanthe

*

*

Sm.

fluviatilis

(Bab.) Colem.

*
.

Phalaris arundinacea L.

*

Phragmites australis (Cav.) Trin. ex Steud.

*

Poa annua L.
Polygonum amphibium L.
Polygonum persicaria L.

*

Populus

*
*

.

sp. L.
*

Potamogeton crispus L.
Potamogeton natans L.
Potamogeton pectinatus L.
Potamogeton perfoliatus L.
Potamogeton pusillus L.

*
*
*
*

.
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Potamogeton

pusillus L. ?

Potentilla anserina L.

Primus spinosa L.
Pulicaria dysenterica (L.) Bernh.

Ranunculus aquatilis L. ?
Ranunculus fluitans Lam. ?
Ranunculus peltatus Schrank
Ranunculus repens L.
Ranunculus sceleratus L.
Ranunculus sp. L.
Rorippa nasturtium-aquaticum agg.
Rosa canina L.
.

Rubus

fruticosus agg.

Rumex conglomeratus Murr.
Rumex crispus L.
Rumex obtusifolius L.
Rumex sanguineus L.
Sagittaria sagittifolia L.

Salix alba L.
Salix sp. L.

Sambucus nigra L.
Scirpus lacustris L.
Scirpus sp. L.

Scrophularia auriculata L.
Senecio jacobaea L.

Solanum dulcamara L.
Sonchus arvensis L.
Sonchus asper (L.) Hill
Sparganium emersum Rehm.
Sparganium erectum L.
Stachys palustris L.
japonica (Houtt.)

Torilis

DC. ?

Tripleurospermum maritimum
Urtica dioica L.

(L.)

Koch

.

Veronica beccabunga L.
Veronica catenata Pennell

.

Zannichellia palustris L.

Musci
Fontinaiis antipyretica

Hedw.

Fissidens crassipes Wils.

Unidentified

Hepaticae
Pellia endiviifolia Dicks.

Conocephalum conicum

(L.)

Underw.

Algae

Bangia atropurpurea (Roth) C. Ag.

?

Batrachospermum boryanum (Ag, ?) Sirodot
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.

.

Cladophora glomerata (L.) Kutz.
Cladophora glomerata (L.) Kutz. ?
Cladophora sp. Kutz.
Enteromorpha intestinalis (L.) Link
Enteromorpha sp. Link in Nees
Oscillatoria sp. Vauch.
Spirogyra sp. Link
Spirogyra sp. Link ?
Vaucheria

(Vauch.)

sessilis

*
.

*
.

*

*

*
*

*
*

*

DC.

*

Unidentified

Number
Number
Number

of species of macrophyte & bryophyte
of species of alga
of species of macophyte, bryophyte & alga

24

31

+

56

7

0

0

37+

56

31

&

Total number of species of macrophyte
bryophyte
Total number of species of alga
Total number of species of macrophyte, bryophyte
alga

99+
7

&

A

submerged and

B emergent and
E bank flora

+
APPENDIX

floating flora

marginal flora

excluding one variety

Lymnaea peregra (Mull.)
Lymnaea stagnalis (L.)

List of animals
1976-77 in River

la.

recorded during

Wensum

Planorbis planorbis (L.)
Planorbis carinatus Mull.

survey.

Anisus leucostoma (Millet)
Aniscus vortex (L.)

Phylum Porifera
Ephydatia

Bathyomphalus contortus
Gyraulus albus (Mull.)
Armiger crista (L.)

fluviatilis (L.)

Phylum Cnidaria Class Hydrozoa
Hydra oligactis (Pallas)
Phylum Platyhelminthes Class
,

Ancylus

,

fluviatilis

(L.)

Mull.

Class Lamellibranchia

Turbellaria

Anodonta cygnea (L.)
Anodonta sp.
Sphaerium corneum (L.)

Polycelis nigra (Mull.)
Polycelis sp.

Dugesia polychroa (Schmidt)
Dendrocoelum lacteum (Mull.)

Pisidium milium Held
Pisidium nitidum Jenyns
Pisidium moitessierianum

Phylum Aschelminthes Class Rotifera
,

Pleurotrocha petromyzon Ehrenberg
Phylum Mollusca Class Gastropoda
Viviparus contectus (Millet)
Valvata cristata Mull.
Valvata piscinalis (Mull.)
Potamopyrgus jenkinsi (Smith)
Bithynia tentaculata (L.)
Bithynia leachii (Sheppard)

Paladilhe

Pisidium sp.
Phylum Annelida Class Oligochaeta

,

Physa

106+

,

Unidentified
Phylum Annelida , Class Hirudinea
Piscicola geometra (L.)

Theromyzon tessulatum

(Mull.)

Glossiphonia complanata (L.)
Glossiphonia heteroclita (L.)

fontinalis (L.)
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Haliplus wehnckei Gerhardt
Haliplus sp. Latreille
Laccophilus hyalinus (Degeer)
Potamonectes depressus (Fab.)
Agabus bipustulatus (L.)
Ilybius ater (Degeer)
Ilybius fuluginosus (Fab.)
Gyrinus aeratus Stephens
Gyrinus natator (L.)

Helobdella stagnalis (L.)
Erpobdella octoculata (L.)
Phylum Arthropoda, Class Crustacea
Eurycercus lamellatus (Mull.)
Simocephalus vetulus (Mull.)
Cyclops agilis (Koch, Sars)
Cyclops distinctus (Richard)
Asellus aquaticus (L.)
Asellus meridianus Racovtza

Helophorus

Crangonyx pseudogracilis Bous-

Gammarus

pulex (L.)

Austropotamobius pallipes (Lere-

P.

boullet)

Baetis rhodani (Pictet)

J.)

Chironomidae (unidentified)
Simulium aureum species group
Simulium erythrocephalum (De

Cloeon dipterum (L.)
Ephemerella ignita (Poda)

Ephemera danica Mull.
Caenis rnoesta Bengtsson
Caenis robusta Eaton
Caenis sp. Stephens
Ischnura elegans (van der Linden)

Geer)

Simulium ornatum Meigen
Class Arachnida

Hydrachna globosa globosa (Geer)
Sperchon squamosus squamosus
Kramer

Coenagrion sp. Kirby
Aeshna grandis (L.)
Sympetrum striolatum (Charpen-

Lebertia insignis insignis

Meuman

Limnesia maculata maculata

tier)

(Mull.)

(L.)

Hygrobates fluviatilis (Strom)
Hygrobates longipalpis (Hermann)

Gerris lacustris (L.)

Nepa

W.

Dicranota sp. Zetterstedt
Rheotanytarsus sp. Bause

Class Insecta

Hydrometra stagnorum

sp. Illiger

Elmis aenea (Muller, P. W. J.)
Limnius volckmari (Panzer)
Oulimnius tuberculatus (Muller,

field

cinerea L.

Phylum

Notonecta glauca L.
Corixa punctata (Illinger)
Hesperocorixa linnei (Fieb.)

Chordata,

Class

Osteich-

thyes

Salmo trutta L.
Salmo gairdneri Richardson
Esox lucius L.

Sigara dorsalis (Leach)
Sigara distincta (Fieb.)

Sigara falleni (Fieb.)
Corixidae (unidentified)

Phoxinus phoxinus

Sialis lutaria (L.)

Leuciscus leuciscus (L.)
Noemacheilus barbatulus (L.)
Anguilla anguilla (L.)
Gasterosteus aculeatus L.
Pungitius pungitius (L.)
Cottus gobio L.

(L.)

Rutilus rutilus (L.)

Limnephilidae (unidentified)
Molanna angustata Curtis
Brychius elevatus (Panzer)
Haliplus fluviatilis Aube
Haliplus laminatus (Schaller)
Haliplus lineatocollis (Marsham)
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