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THE DECLINE IN BROADLAND’S AQUATIC FAUNA AND
FLORA: A REVIEW OF THE PRESENT POSITION

Read by the President, Dr. M. George to the members of the Norfolk and
Norwich Naturalists’ Society at a meeting held in the Central Library Lecture

Theatre, Norwich, 3 December 1976

Introduction

During the past few years naturalists and lovers of Broadland have been dis-

mayed by the widespread losses of aquatic plant and animal life, the outbreaks

of avian botulism, the periodic fish kills and other signs that all is not well in the

region. Some of these ecological changes have already been described, for example

by Morgan (1972) and by Mason and Bryant (1965), but their interrelationships

both with one another, and with contemporaneous changes in Broadland’s

physical environment are only now beginning to emerge. Figure 1 represents an

attempt to portray diagrammatically some of the complicated “cause and effect”

inter-reactions which are believed to be occurring.

Although we are not yet in a position to produce a comprehensive synoptic

account of the way in which the ecology of the region is being affected by

natural processes, by the increasing recreational pressure on the waterways, and
other alterations in the pattern of land use, I thought it might be useful if I gave

an interim review of the scope, probable causes and effects on wildlife of the

principal changes taking place. I also propose to refer to some of the research

which is being carried out to improve our understanding, both of the processes

concerned, and the ways in which matters could be put right.

Ecological Monitoring

Attempts to assess and monitor the ecological changes taking place in an area

are all too often frustrated by the absence of reliable information about what it

was like in the past. In general, Broadland is well documented and Dr. Ann
O’Riordan, who examined the literature about the region for the Nature Con-
servancy Council (NCC) in 1975/76 has produced over 500 abstracts. These

are proving of great value to those working on the ecology and geography of

the region. Nevertheless, there is a dearth of quantitative as distinct from quali-

tative date about the fauna and flora of the region.

Very little is known, for example, about the relative abundance of the

different macrophytes which grew in the various broads, although the species

present were often carefully recorded by earliei workers.

Despite the paucity of detailed ecological information it is known that many
of the changes which have taken place have not done so uniformly. Aerial
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photographs show, for example, that Cockshoot Broad lost almost all its margi-

nal reedswamp between 1956 and 1962 (see plates 1 and 2), whilst that in

the Ormesby, Rollesby, Filby group of broads does not appear to have re-

gressed at all during the past twenty-five years (Clarke in litt). Similarly, both

Morgan (1972) and Mason & Bryant (1975) have pointed out that macrophytes

ceased to grow in some broads much earlier than in others.

In order to find out more about the rate at which such changes have been

taking place, and if possible relate this information to physical factors such as

the increasing number of boats in use on the waterways, bank erosion, dre dging

and piling, the NCC has recently awarded a short term contract to Michael

Jackson, a graduate from the University of East Anglia. He is studying not only

the literature, but unpublished information contained in, for example, the diaries

kept by the late Robert Gurney between 1921 and 1929, and the records kept by
the NCC, the Anglian Water Authority (and its predecessor the East Suffolk

and Norfolk River Authority) and the River Commissioners.

Another short term contract has recently been awarded by the NCC to

Robert Driscoll to investigate, inter alia
,
the status of the brackish water fauna

of the lower reaches of the Broadland rivers; this was described by Robert

Gurney in a series of papers published in the Transactions between 1900 and

1930, but has not been studied in any detail since then. The information collected

by Driscoll will confirm whether this fauna has, as we suspect, been adversely

affected by eutrophication, intensive recreational use and other factors; it will

also be of value in connection with the Yare Basin Flood Control Study now
being carried out by Consultants for the Anglian Water Authority’s Norfolk and
Suffolk Land Drainage Committee.

Open Water Habitats in Broadland

Numerous writers, for example, Jennings and Lambert (1949) and Ellis (1965)

have referred to the reduction in the amount of open water which has occurred

in the region as a result of the overgrowth of the broads by marginal reedswamp.

The rate at which this has occurred has varied from site to site. For example,

according to figures given in the Report on Broadland (1965) Ranworth Broad
shrank in size from 57 ha. in 1840 to 20 ha. in 1946, a 65% reduction, whilst

during the same period, Barton Broad decreased in size from 115 ha. to 66 ha

Although the total amount of water in Broadland declined from 1,200 ha.

in the 1880’s to 700 ha. in the 1940’s, the amount increased somewhat during

the 1950’s as a result of the grazing pressure exerted on marginal reedswamp
vegetation by numerous coypus (Ellis 1965). Ranworth Broad, for example,

increased in size by about 4 ha. between 1946 and 1962. With the substantial

reduction in the numbers of coypus during the hard winter of 1962/63, and the

subsequent control exercised on the population by trapping, these animals are

probably not sufficiently numerous significantly to affect the total amount of

open water in Broadland. Nevertheless some indication of the biotic effect of

these animals can be gauged from the fact that the annual production of the

reedswamp at Alderfen Broad was reduced as a result of coypu grazing from

12.3 tonnes dry weight in 1972 to 6.3 tonnes dry weight in 1973 (Mason 1976).

42



>.2
|S

w
(0

< UJ
2
X

35:
«

£

—

tt uo 5sg
o

< «
| 3
2 “
to <

1

pS o

z S
5>

X CL

d
HH

43

SUSPECTED



Many of the broads are now much shallower than they used to be. This is

inevitable given their artificial origin and that fact that they lie in close proximity

to rivers carrying heavy sediment loads. Nevertheless, there is some evidence

that the rate of mud deposition is accelerating. At Barton Broad, Osborne and
Moss (1977) have shown that this varied from 1.2mm to 3.1mm a year between
1720 and 1950, but that thereafter the rate of deposition rose to about 5mm.
a year during the 1950’s, c.lOmm during the 1960’s and c.l2mm a year during

the 1970’s. Osborne and Moss point out that the rate of deposition is now so

large that it cannot be ascribed to the increased rate of phytoplankton production

in the Broad. Furthermore although phosphate-rich sediments discharged from
sewage treatment works into the river Ant upstream of the Broad are probably

being deposited in the latter, these too can only be providing a relatively small

contribution. In the ciicumstances, Osborne and Moss believe that much of the

sediment is derived, firstly from the breakdown of the reedswamp around the

Broad, and secondly from material eroded from the banks of the river Ant
upstream of the Broad; this is caused by the wash produced by large numbers
of motorcraft, and by vessels moored alongside the banks. Whatever the sources

of the sediment, Oxborne and Moss’ results suggest that Barton Broad will

by 2025 have ceased to exist as we know it today unless remedial measures are

put in hand.

To a limited extent such measures are already being taken by the Rivers

Yare, Bure and Waveney Commissioners. The navigable channels across Barton

Broad are currently being diedged by this Authority, whilst several other broads

open to public navigation have been dredged in the past. According to figures

kindly made available to me by Mr. C. Groves, the Commissioners’ Rivers

Manager, these include Malthouse Broad, where 118,220 tons were removed
between 1961 and 1967, South Walsham Broad and Fleet Dyke (172,820 tons

between 1960 and 1965) and Horsey Mere (123,800 tons between 1966 and 1970).

The environmental effects of mechanical dredging are not well understood,

but research carried out in Lake Herman, South Dakota, USA, suggests that the

rate of nutrient release increases, at least temporarily, as a result of the distur-

bance caused and the exposure of deposits below the mud surface Dunst et al

(1974). Where it is necessary to minimize nutrient release, for example, in broads

of particular ecological importance, it will almost certainly be desirable to use

suction dredgers. Such machines have been extensively employed in Sweden and
elsewhere but have not been widely used in Broadland mainly because they are

slightly more expensive to use than mechanical dredgers (Groves pers.comm).

One was used experimentally by the East Suffolk and Norfolk River Board at

Rockland Broad between September 1959 and April 1960, but did not give

satisfactory results. However in 1975 a “Mud Cat” was successfully employed

by Mr. Colin Chapman to renovate a small broad and other water bodies at

Brundall. The site is now being monitored as part of the NCC’s commissioned

research programme on eutrophication.

Conscious of the need to safeguard as much open water habitat as possible

the NCC has given much attention to the maintenance of the dyke system in

the Woodbastwick section of the Bure Marshes National Nature Reserve. As a

result of past neglect this was in a near derelict condition when this site was
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established as a reserve in 1958 and very little aquatic plant and animal life re-

mained. During the past seven years a substantial number of dykes have been

restored by means of a Sykes 5in. Univac pump mounted on a pontoon and
many of the cleaned out dykes have developed a luxuriant stand of macrophytes
together with a good benthic invertebrate fauna.

Peat was still being dug from shallow (c. 1 ^m. deep) excavations in the fens

until the end of the 19th century, and the flooded workings, known as turf

ponds, were colonised by macrophytes befoie being occluded by reedswamp
peat (Lambert and Jennings 1951). Being of substantial size (for example 27%
of the area known as Woodbastwick Fen consisted of open water in 1845

(George 1976a)) these turf ponds would undoubtedly have supported a wealth

of aquatic plant and animal life. Apart from examples at Ranworth Flood,

Reedham Marsh (opposite How Hill) and near Catfield Hall, very few of these

water bodies now survive in Broadland and those that do have largely lost

their macrophytes and benthic invertebrates. In an attempt to provide conditions

suitable for the re-establishment of this flora and fauna a small relict turf pond
on the Bure Marshes National Nature Reserve has recently been mud pumped.

There is no doubt that the shallowing of the broads, the near derelict con-

dition of the majority of the dykes cut in the adjoining fens, and the occlusion

by peat of all but a few relict turf ponds, has been accompanied by a substantial

impoverishment of Broadland’s aquatic plant and animal life. However it is

often difficult to decide whether the decline in the status of a species can be

attributed to the natural processes associated with the senescence of the broads

andmanmade waterways, or whether other factors, such as lack of management
or eutrophication, are at least partly responsible. In many cases losses can be

attributed to a combination of circumstances. The endemic damselfly

—

Coena-

grion armatum for example, which used to occur near Sutton Broad, and at one

or two other sites, and which was looked foi in vain by a team of entomologists

in 1974 and 1975, is believed to have become extinct, because the lelict turf

ponds and dykes once frequented by its nymphs, have, as a result of natural

processes and lack of management, become infilled by peat and mud respectively;

they have also probably been adversely affected by eutrophication.

Outbreaks of avian botulism have been recorded from many parts of the

world and are characteristically associated with prolonged spells of warm sunny

weather, and the piesence of extensive areas of shallow, stagnant water in which

oxygen levels have been depleted by accumulations of rotting vegetation or

other organic mateiial (Smith 1976). During the past ten to fifteen years habitat

conditions in Broadland have become increasingly well suited to the causative

bacterium (Clostridium botulinum) and it comes as no surprise that the organism

has now been recorded from a large number of different sites in Broadland

(Borland et al 1977). Conditions suitable for the multiplication of the bacterium,

and the subsequent release of its toxin, have occurred every year since 1969,

with the exception of 1972, and were responsible for the deaths of over a thousand

waterfowl in both 1975 and 1976 (Lloyds et al 1976). Unfortunately, the only

known methods of controlling further outbreaks of avian botulism, namely

the removal of mud from all the infected broads, and the raising of water levels

woulo respectively be prohibitively expensive or impracticable. However re-
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search being carried out by Dr. G. R. Smith of the Nuffield Institute may lead

to the development of more practicable methods of control. In the meantime
steps have been taken to set up a number of centres where birds affected by the

disease can be iehabilitated (NCC 1976).

As a result of the investigations carried out for the NCC between 1972 and
1976 by Robert Driscoll, we now know that the most important remaining refuge

for aquatic plants and invertebrates left in Broadland is the extensive system of
dykes associated with the 20,250 ha. of reclaimed marshland. Parts of this sys-

tem have been adversely affected by eutrophication, by saline water infiltration

and by unsympathetic forms of management, but other areas still possess a

remarkably rich diversity of aquatic species including national rarities such as

Sharp-leaved Pondweed (Potamogeton acutifolius) and the dragonfly Aeshna
isocoles. The survival of this fauna and flora can be attributed firstly to the fact

that unlike the fenland waterways, aquatic herbicides have not displaced mecha-
nical methods of dyke management, and secondly, that since most of the marshes
are still used for pasturage, the majority of the dykes are kept fairly full of water

in order to prevent cattle straying from one place to another.

Agricultural improvement, involving the conversion of the marshland to

arable, and the subsequent cropping of the land for cereals, root crops or grass

for sileage, usually involves the lowering of the water levels in the dykes. Driscoll

(1977) has shown that this is soon followed by the impoverishment of their

aquatic fauna and flora
;
this is caused partly by the more frequent cleaning out

of the dykes, and partly by the fact that the remaining water in the latter receives

relatively larger quantities of fertilizers and/or herbicides leached from the

adjoining land. Salinities in some dykes also tend to rise as a result of the leakage

of brackish water through the flood banks of the rivers.

Studies carried out by Rendel, Palmer and Tritton (1977) in connection with

the Yare Basin Flood Control Study show that of the c. 16,000 ha. of marshland

which have potential for agricultural improvement, about 3,500 ha. have already

been reclaimed, and that a further c. 1 ,200 ha. are in the process of being improved.

Of the c.l 1,300 ha. of unimproved grassland which remains, a further 1,200 ha.

are likely to be improved
;
however the management of the remainder will prob-

ably remain unchanged unless measures are taken to remove, or at least limit,

the risk of flooding, particularly by saline water.

The Loss of Marginal Reedswamp

Marginal reedswamp was formerly of widespread occurrence in Broadland, but

since the Second World War it has largely disappeared from the broads associa-

ted with the rivers Bure and Ant. This is of considerable ecological significance

as the invasion of open water firstly by Lesser Reed Mace (Typha angustifolia)

and Bulrush (Schoenoplectus lacustris), and later by Reed (Phragmites australis)

in the manner described by Lambert and Jennings (1951) no longer occurs.

As a result the open water of these broads is now characteristically bordered

by tussock fen communities rather than by Phragmites—dominated reedswamp.

Although marginal reedswamp has not regressed to the same extent in the river

Thurne broads as in those associated with the rivers Ant and Bure, many of the
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