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NORFOLK DUCK DECOYS
THE PRESIDENTIAL ADDRESS DELIVERED TO THE SOCIETY
ON 12th DECEMBER 1984
R. E. Baker
University of East Anglia.

Ladies and Gentlemen

—

descriptions of duck decoys must start from the writings of two former
distinguished members of this Society, the Rev. Richard Lubbock and Mr. Thomas
Southwell. In his classic book The Fauna of Norfolk Lubbock (1845) eloquently
described the working of the Ran worth decoy in the 1840’s and in the Transactions
of 1879 and 1898 Southwell recorded the history of the county decoys and

Any

decoymen. These two authors gave us the foundations of our knowledge of duck
decoys and the men who worked them. Why then should I make the subject of this
address ‘duck decoys’ when so much has been written about them and when they
have ceased to be active in Norfolk for over half a century? My justification is that
in the latter part of the twentieth century there has developed an increasing interest
in local history studies and many papers and documents have now been given or
lent to the Norwich Records Office. These new materials provide some insights into
the ownership, construction and management of Norfolk decoys.

The Norfolk scene
were introduced into Norfolk from Holland. The exact
unknown but the first decoy, possibly the first decoy in
England, was thought to have been constructed in the Waxham marshes by Sir
William Woodhouse in the reign of King James I. However, two other decoys are
now known to have been built at Acle and at Hemsby about the same time as the
Waxham decoy. They were built into a Norfolk landscape that today we would find
unrecognizable. It was in many parts a landscape of bogs, fens, marshes and open
waters where wildfowl were in great abundance. C. S. Girdlestone writing in 1824
described the lands around Horsey as being desolate and where winter travel was
often impossible, yet which were extraordinary for all sorts of wild birds. The early
19th C. maps of Bryant show extensive waters in the lowlands behind the Winterton sand dunes where today we look out over fields of barley and corn. It was into
such landscapes that decoys were built and where they flourished for two centuries.
Today many are remembered as names on a map; Decoy Wood, Decoy Carr, Decoy
Covert, Decoy Marsh, Decoy Fen, Decoy Farm.
In the early 17th C. decoys

date of their introduction

is

In the latter part of the 20th C. we have become increasingly aware of the
impact of recent farming practices on the Norfolk wetlands, yet we can see that it is
a process of change that spans centuries. Fenland drainage proved so effective that
by 1796 it was estimated that two thirds of the county was used for arable farming
and in his observations in The Fauna of Norfolk Richard Lubbock wrote about the
‘marvellous alterations’ that had taken place in the county since 1816 in the
marshland areas where steam engines had helped to transform many wetlands into
arable fields within thirty years. Below Buckenham in the river valley of the Yare
where once 123 snipe had been killed in one day by the same gun the fields of 1845
had been planted with oats. In 1879 Southwell observed how railways, steam
drainage mills and improved agriculture had changed the quaking Norfolk bogs
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into green pastures

where

cattle

could feed

safely.

Bruce Robinson (1983) in his

Presidential address to this Society in 1982 spoke of the building of the

first turnpike road in Norfolk between Wymondham and Attleborough in 1675. This turnpike passed through a swampland of bogs and marshes formed by the headwaters of
the River Thet near Besthorpe where, in the 18th C., a decoy was built to catch the
numerous duck frequenting the area. Southwell (1879) could discover little about
either the origin or use of this decoy other than the fact that it was probably abandoned when the common was enclosed in 1815. The original enclosure map of 1818
(at present in the possession of Mr. John Alston of Besthorpe Hall) shows the adjacent decoy wood as the property of the Earl of Winterton and the site of the decoy
common of over 15 acres enclosed as ‘poor allotments’. This suggests that the decoy
had been long inactive since there is no evidence on the map of its exact site or
structure. Change had occurred in land-use and the wetlands so attractive to duck
were already being converted into arable fields. Today the site of the decoy is
covered by the new Attleborough bypass road. The headwaters have been realigned
and the peaty topsoils spread over the adjoining arable fields.

The

earliest decoys

The three decoys built at Waxham, Acle and Hemsby must be considered as being
among the oldest, if not the oldest, decoys in Britain. The Waxham decoy was said
to have been built in the 1620’s and Sir William Woodhouse is credited with being
person in England to have built a decoy for the taking of wild duck. It was
marshes inland from Waxham Hall, which in 1781 still needed proper
drainage. The O.S. map of 1885 shows both a decoy covert and a decoy marsh but
by this time the decoy had been dug up and the site planted with osiers. At Waxham
Hall the present owners can trace back three generations of farmers who have
known the site only as grazing marsh.
the

first

built in the

2

Holkham 18th C.
Langham 1830-1852
Hempstead 1803-1845
Gunton 1803-1850 (?)

15.

8.

Wolterton 18th C. -early 19th C.
Cawston 18th C.
Westwick 1826 -still active in late 1880’s
Sutton Broad 19th C.

9.

Waxham

1.

2.
3.

4.
5.

6.
7.

Besthorpe 18th C.

17.

Micklemere 1836-1920

18.

Merton 1886-?

19.

Didlington 1865 -still active in 1886

20.

Hockwold 18th C.-1838

21. Felt well

1620- 19th C.

23.

Hilgay 1800-1860
Stow Bardolf 18th C.- early 19th C.
Wormegay 1818-1842
Narford 1843-1845
South Acre 1843 -still active in 1880’s
Dersingham 1818-1870

25.

12.

Mautby 18th C.-1833

26.

13.

Acle 1620-1830
Ran worth date of construction

24.

27.

unknown -1869

later)

Methwold 1806-1872

11.

14.

1728-1790 (may be

22.

Winterton 1807-1875
Hemsby 1620-1810

10.

Woodbastwick 18th C.

16.

28.

Hemsby decoy also dates from the time of James I. It came
of Bartholomew Gyllett (Jillett) in the latter part of the 17th C.,
probably between 1677 and 1687. Later the Waters family worked the decoy until
the early years of the 19th C. when large catches of fowl were made. When Thomas
Southwell visited the site in 1878 five of the pipes were still visible at the northern
end of Ormesby Broad. Today the farm retains the name Decoy Farm. The Rev.
Edward Gillett in 1898 possessed the lease for the Acle (Tunstead) decoy which also
dated from the reign of James I. One of his former kinsmen John Jellet of Hemsby
in 1708 leased the decoy and reed ground from Robert Leming at a rent of ten
pounds per annum. Jellet came from Decoy Farm at Hemsby where he was known
within his family as ‘The Duckman’. In these deeds (kindly loaned by Ms Theo.
Griffith- Williams) the term ‘duckcoy’ is used throughout. The present usage of
decoy originated in Holland as an abbreviation of ‘endekooy’ which is Dutch for
‘duck cage’. The word ‘kooy’ became ‘coy’ and was taken to represent the cage or
The

lease for the

into the possession
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net into which the duck were enticed. In time the duck-coy of the older writers
became the decoy of today. In the 1830’s the decoy was still in active use and was
worked by a decoyman called Johnson but by the time that Southwell visited the
site in 1878 the decoy was no longer in use. Southwell described a pool with three
pipes but the O.S. map of 1885 shows a decoy with two pipes and open water covering 1.37 acres. Today the pool is enclosed by carr and the nearby low grade marshes
previously used for cattle grazing have been allowed to develop into alder-willow

scrub.

Fig. 3. Flan of a pipe showing the
curvature designed to prevent the duck
from seeing the trapping nets.

Decoy construction

Many

of the earliest Norfolk decoys were developed from existing open waters.
these waters a series of channels or pipes were dug. The pipes needed to be
large at the mouth and so designed that fowl could not see the narrowing end with
the purse net where the duck were held. Marshall (1795) described one unnamed

From

Norfolk decoy where the pipes were too straight, too close and confined, and too
narrow at the mouth. It was built so like a trap that it proved unsuccessful. In
Breckland the 30 acres of water and woodlands at Micklemere were developed in
1836 by Mr. Wyrley Birch into a decoy with ten pipes. One of these pipes was
unusual in being a left handed pipe. Richard Lubbock noted that the curve of a pipe
in a decoy should be one way and that generally according to the sun from left to
right. Another reason for keeping the pipes curving in one direction was that the
dogs were trained to work one way up a pipe and they became confused when asked
to work in the opposite direction. The only other two sites that I know in Norfolk
with left handed pipes are at South Acre and at Langham. At South Acre George
Skelton junior built two left handed pipes in 1843, whilst at Langham one of the
pipes built in the same period was left handed.
In 1918 three of the Micklemere pipes remained and one of these was excepIt was 96 yards long, 25 feet wide at the mouth and 16 feet high at the

tionally large.

4

The loops were made of flat wooden batons strengthened with iron bands.
These were unusual in being supported as far as the elbow by poles up the middle
of the pipe. The other two pipes were 65 yards long and not nearly so high.
arch.

When George Skelton came to Norfolk from Lincolnshire in 1807 he condemned the use of large lakes as decoys and he built a small two and a half acre decoy on
the wetlands behind Winterton dunes. The small size of the pool allowed some of
the reed screens to give shelter to the birds on the water and it allowed Skelton to
clear ice from the pipe mouths during the winter. The ice was broken and as much
as possible removed before dawn to give the duck a clear passage into the pipe entrance. The success of small decoys can be seen from the returns of one built at
Westwick in the 1820’s on a pond of about half an acre when between 1,000 and
1,500 fowl were taken in a season.
Working by dog
Most Norfolk decoys were worked by the decoyman and his dog. The dog was used
to tempt duck into the pipe. The animal either showed itself from behind the reed
screens or by jumping over them and the fowl followed as the dog moved up the
pipe from screen to screen. Why duck should follow a dog is unknown but follow
they will. When they were well into the pipe the decoyman would show himself
behind the duck and panic them into rushing or flying further up the pipe into the
purse nets which would entrap them. Duck prefer both to swim and fly into the
wind so it was necessary for the decoyman to choose a pipe where the wind blew
from the tail to the entrance. A little wind was necessary for a good catch, although
too strong a wind would disturb the waters too much and prevent a good trapping.
Pochard were extremely difficult to catch by this method since when panicked they
invariably dived into the water back towards the pipe entrance.

The duck were killed by breaking their necks. This had to be done cleanly since
any injured duck escaping into the pond would disturb other fowl and so make further decoying difficult.
Feeding duck
Dogs were not always used since in some decoys duck were fed along the pipes.
Payne-Gallwey (1886) described feeding as one of the cleverest arts of the decoyman
and one learnt by long experience. The strategy was to feed just enough grain, often
a mixture of barley, wheat or maize, to coax some tame duck up the pipe yet not too
much to appease their hunger. Another problem faced by the decoyman was in
knowing whether the tame duck were too hungry since if they were to swim too
quickly up the pipe the wild ones may not follow. Ideally both tame and wild duck
needed to feed together as they moved into the pipe. The decoyman threw the grain
from behind the screens into the middle and far sides of the pipe since fowl swim
more readily away from the screens. Hempseed was used in 1759 at the Feltwell
decoy, whilst in Essex seed from willow weed (Polygonum persicaria L.) was obtained from the light soils of Norfolk and Lincolnshire as feed. There is no evidence to
say whether or not willow weed was used in Norfolk decoys. The decoy account
book for the Hempstead decoy near Holt recorded the purchase of two crams of
barley at a cost of thirty shillings in 1832. Whether this was used solely for decoying
is unrecorded since by this time the adjoining land was being used as a game
reserve. In 1845 the decoyman was caught distilling illicit whisky from the game
5

woods and was dismissed. The decoy was allowed to fall into disrepair.
Wigeon were known to feed better up a pipe than they would follow a dog. At

barley in the

Langham decoy the proportions of fowl taken were in the ratio of wigeon 3: mallard
2: and teal 1 Wigeon are a passage migrant and winter visitor to the tidal mudflats
.

of the Blakeney estuary where in severe winters huge numbers build up. In early
1963 Michael Seago reported over 13,000 wigeon along the Norfolk coast and in the
Transactions of 1982 over 5,500 were recorded from the Blakeney mudflats during
January. The decoy at Langham had a very short but productive life. It was built by
the writer Captain Frederick Marryat, R.N. when he acquired the Langham estate
of over 2,000 acres in 1830. The exact date of construction is unknown but when he
finally moved to Norfolk in 1843 he drained Fox Covert and flooded Decoy
Meadow. At the time of his death in 1848 the decoy water covered over one acre
and had three pipes enclosed by reed fencing and surrounded by marsh and trees.
The decoy extended over four acres in total (Norwich Record Office). Immediately
to the north of the decoy was an area enclosed on three sides by ditches known as
the ‘snipe ground’. In building a three pipe decoy Captain Marryat had been well
advised. The pipes could be used to work any wind and they were inexpensive to
maintain. Mr. Barnes, the decoyman, was described as being a rough-looking fellow
in a fur cap. He had been a poacher whom Captain Marryat had convicted at Holt
Magistrate’s Court and whom he had then employed since he held that ‘reformed
blackguards made the most honest servants’.

Captain Marryat was an unsuccessful landowner. This was in part explained by
which at times was described as being ‘perverse’. When the decoy
was profitable, yielding 5,000 birds for the London market, it was discontinued,
Captain Marryat having decided to concentrate his energies on draining the nearby
salt marshes as a means of making his fortune. Following his death the decoy was
not used and by 1878 Southwell reported it as being a flat field with a small stream
running through it. The pond and decoy had gone.
his personality

DITCHES

DECOY PASTURE
ACRES 3 RODS

4

SNIPE GROUND

-TREES WITH MARSH ON DECOY SIDE

AREA OF WATER
ACRE 3 RODS
19 POLES

1

3

PIPES

Fig. 4.

ENCLOSED BY REED AND FENCING

Langham Manor Cottage

Estate Decoy, 1854
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Managing the decoy
The

decoymen and their work was further compounded by
keep regular decoy books. A few survive and the accounts for the
Hempstead decoy for 1831-32 (Norwich Records Office) give some insights into the
day to day management of a decoy. Charles Brighton was paid ten shillings for six
days dibering in January and five shillings for three days mowing the rides and
banks. It was essential to keep the grassed banks of the pipe clear of rough herbage
to encourage duck to sit out and to entice fowl into the pipe where they could see
clear skies. T. Wright cut reeds at two shillings a day for a week in March 1842 and
for building reed screens he received 14 shillings. The maintenance of good screens
was a continuing feature of decoy management. In 1786 a major programme of
decoy rennovation was undertaken at Feltwell decoy when 194 rods of reed wall
were built at two shillings per rod (Southwell 1897). At the same time 24 stone of
tarred rope at six shillings per stone and 20 pounds of thread and netting were purchased. Tunnel nets needed constant attention and the Hempstead book shows an
entry of one pound for tunnel nets in 1831. In the same year 30 cart loads of stone
for the decoy were delivered but whether this was used to build pathways or to hold
down netting or to bottom out the pipe channels is unrecorded. The pay of the
decoyman was not given but casual help were paid just over two shillings per day or
night. During the season when the decoy was in use all repairs were undertaken at
night to minimize disturbance to the duck. The Hempstead book records such night
work throughout the winter months of 1831-32.
secretive nature of the

their refusal to

Mallard, teal and wigeon were normally caught at Hempstead, with teal being
most numerous. It was worked for many years by Richard Skelton, son of old
George Skelton of Winterton, who on occasion took 300-400 fowl in a drive. Most
were used by the owner Mr. R. H. Gurney but some were sold in London.
the

duck

October 26th, 1831
November 26th
January 9th, 1832
January 14th
February 22nd
February 23rd

March

1

15
11

—

2

38

95

3

Total

24
27
9
15
14
6

6

8th

teal

These fowl made £5.14.0d in London. The income for the season came to
£32.12.6d and the expenses to £24.10.6d. Since these accounts did not include the
wages of the decoyman then the decoy could not be considered profitable at this
time.

at

The book for the Feltwell decoy records the sale of 3,900 birds caught in 1747
eleven shillings per dozen (£179) and in 1752 of 3,960 birds for £181 (Southwell

1898).

Sometimes the landowner laid down the selling price of the fowl caught. In
Hannah Forder of Rollesby entered into an agreement with her son
Thomas to rent her decoy, presumably the one at Hemsby, at an annual rent of £44.
1810 Mrs.
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The agreement

stipulated that he should keep the decoy in good repair and that he
should sell fowl at eighteen pence per dozen and half fowl (teal, wigeon) at nine
pence per dozen.

In this century the last active decoy was at Micklemere where the three remaining pipes were worked using grain. The largest seasonal catch was in 1896-97 when
1,807 birds were taken but good totals were also recorded in 1900-01 with 1,354,
1906-07 with 1,259 and 1913-14 with 1,283 birds. The decoy became inactive in
the early 1920’s (Whittaker, 1918).

The demise of the decoys
The importance of decoys to the rural economy of Norfolk declined throughout the
19th century. The continuing drainage of the fens and wetlands was a major contributory factor but this should be linked to the increasing popularity of shooting,
especially with the introduction of breech loading in the 1850’s. The quietude
necessary for successful decoying was destroyed by the sharp reports of the guns of

who came to see themselves more and more as sportsmen. Decoys
and decoymen had few supporters. They were secretive people who offered little to
the rural communities in which they lived. In comparison shooting gave amusement to many and a feeling of a shared experience. Financially decoys ceased to
offer good profits to their owners. Cheap Dutch fowl undersold the Norfolk birds in
London and as more and more game birds became alternatives so decoys became
the wildfowlers,

less viable.

For three hundred years duck decoys were part of the Norfolk rural scene.
the men who worked them have passed into

Today none remain and both they and
history.
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OBSERVATIONS ON THE PLANT ECOLOGY OF UPTON FEN, NORFOLK,
WITH SPECIAL REFERENCE TO THE DOLES
B.

D. Wheeler

Dept, of Botany, University of Sheffield, Western Bank, Sheffield.

Introduction

Upton Fen (TG 3813)

is one of the most notable areas of undrained fen in
Broadland, characterised by a botanical richness and composition that distinguishes
it from all other known Broadland fens. On the ground, it presents a bewildering
mosaic of vegetation types (representing various stages of wilderness), an unusually

discursive series of dykes and an intricate network of circuitous and sometimes
blind paths; these generate considerable problems of orientation. Upton Fen has
received rather little ecological study and partly to remedy this deficiency was
visited by the Mires Research Group of the British Ecological Society in September

1982.

This paper falls naturally into two parts: (1) a general description of the site, its
and vegetation; and (2) an account of preliminary studies made by the Mires
Group in a portion of the site known as The Doles. The two parts are inter-related:
the first provides a context for the second and the latter provides some insights into
history

questions raised

UPTON

by the

first.

FEN: A HISTORICAL

AND VEGET ATION AL PERSPECTIVE

Situation

The broads and undrained fens at Upton (Fig. 1) are shared by the parishes of
Upton (-with-Fishley) and South Walsham. Together they form a large fen complex
115 ha) isolated from adjoining fens and separated from the R. Bure (c. 1.5 km
by drained levels. They form the most seaward example of undrained fen in
the Bure valley, but are still some 20 km upstream of Great Yarmouth.

(c.

distant)

Upton
about 90

fens are positioned over deep peat.

cm

depth, there

is

Towards

their northern margins, at

a shallow horizon of clay, deposited in estuarine condi-

during the so-called Romano-British marine transgression (in the Yare valley
reached its maximum at c. 400
(Coles & Funnell, 1983)). The clay deepens
and forms a massive valley infill towards the R. Bure (Jennings & Lambert, 1951).
The former wetland over most of the clay has long been drained and reclaimed for
agriculture, leaving Upton fen as an isolated undrained block, bounded by a marsh
wall, set back from the river and largely upon pure peat. The date of draining of the
levels is not known with certainty, but it was before the Inclosure of 1802. Drainage
was apparently not entirely successful as the Drainage Commissioners appointed at
Inclosure were specifically instructed to improve the drainage ‘of land between the
Sock Drain and Land Spring Drain’ (this referring to a large, almost triangular,
piece of land (TG 407125) adjoining the Sock Drain alongside R. Bure and
immediately south of the Boat Dyke (now called Upton Dyke)). As elsewhere in
Broadland, the Commissioners for Drainage (and their successors, the Internal
Drainage Board) were given responsibility of the marsh walls embanking the
undrained fen.
tions

AD

this

Trans. Norfolk

Norwich Nat.

1985 27 ( 1 ), 9 - 32
.

.

Soc.

9

m
500

10

A physical connection between the undrained fen at Upton and the R. Bure
does remain, insofar as the marsh walls which separately embank the fens in Upton
and South Walsham parishes come together at the north of the site and then run
parallel northwards to the river enclosing a narrow strip of embanked land that
marks the boundary of the two parishes across the levels. Both walls have a ‘Sock
Drain’ on the drained side, forming part of a ‘low-level’ drainage system not in
direct connection with the R. Bure. Each also had a parallel dyke on the ‘undrained’
side. These latter were at the original altitude of the undrained fens and the river,
and that in Upton parish marks the course of a navigable channel which once connected Upton Broad to the Bure and which was apparently retained for some time
after drainage of the levels. However, even in 1886 although these dykes were open
and extended to the river they had no direct physical connection with it. Nowadays
they are almost completely overgrown so that Upton Broads and fens are effectively
isolated from the R. Bure, in terms of ingress of river water as well as navigation.
Whilst this means that deterioration of vegetation quality caused by eutrophic river
water (Wheeler & Giller, 1982) is not even a potential problem it also has important
hydrological implications in terms of directly removing a source of water supply
and indirectly by preventing the ‘ponding back’ of land-drainage inputs by a high
level of river water. The surface of the undrained fen is raised above the adjoining
drained levels. Whilst the marsh wall helps retain water there is almost certainly
some water seepage through to the Sock Drain, in addition to a sluice along the
north-western marsh wall. Informal calculations have suggested that water seepage
from the fen is an important supply of water to the adjoining drained levels, though
this remains to be quantified (N. J. E. Crane, pers. comm.).
The water supply to the Upton fens has not been investigated. There is some
land-drainage input in addition to rainfall and there can be little doubt that spring
and seepage provide an additional important, perhaps major, water source, though
evidence for this is largely circumstantial.

The bedrock beneath Upton Fen and the surrounding area is Norwich Crag but
most of the surface material is drift. Norwich Brickearth (a decalcified sandy clay
loam) and a large, thick deposit of chalky boulder clay form much of the low hills
south of the fen (Tatler & Corbett, 1977). Both are capped to varying degrees by
cover loam (a late-Devensian deposit) (Corbett & Tatler, 1974) and support various
types of brown earth soil. Immediately bordering the south margin of much of the
fen is a narrow strip of terrace sands and gravels. These support ground-water
gleyed loamy soils of the Quorndon series (Tatler & Corbett, 1977).

Fig. 1. Map of Upton Fen based on aerial photographs (1977). Solid diagonal hatch represents
woodland and closed scrub, pecked diagonal hatch represents open scrub; grey represents open water;
unmarked areas represent herbaceous vegetation. Large black dots mark the location of species lists
referred to; small black dots represent sample points examined across the Doles, the main transect being
sites 0-15. Other symbols are on diagram.
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Present day features
based on a 1977 aerial survey of the fen. Upton Broad, with its two basins,
in mediaeval times (Lambert et al 1960) and comprises two discrete
depth though considerably shallower near the upland
basins, each up to 3
margins. Both are located within pure peat, beyond the limit of the Romano-British
clay flange and close to the valley margins.
Fig.

1 is

was excavated

,

m

The Great Broad (area c. 5.7 ha) is shared with South Walsham parish. The
broad was clearly once more expansive than now: the present northern margin more
or less corresponds to the northern limit of the basin (which is abrupt and almost
vertical) but the basin shelves upwards southwards and reaches the sloping upland
south of the present southern broad
margins with a southern limit some 150
margin (Lambert & Jennings, 1951; Lambert et al 1960). The basin is substantially
infilled with lake muds and marls (Lambert & Jennings, 1951; Moss, Forrest &
Phillips, 1979) and in places there is only very shallow (10-30 cm) water depth
(though depths of c. 150 cm occur along the north margin). The Little Broad (area
c. 1.3 ha) is exclusive to Upton parish. It has not been investigated stratigraphically.
Unlike most of the Norfolk Broads, those at Upton have relatively low nutrient
loadings (Phillips, 1977) though these have increased over the last 50 years (Moss,
Forrest and Phillips, 1979). In the south west corner of the fen there is another
small pool (c. 0.9 ha). This is relict from more recent (nineteenth century) peat

:

m

cuttings (see below).

The broads and pools are surrounded by undrained fen, the main expanses of
which, including the Doles, are on the riverward side. Most of the dykes that once
penetrated the fen (Fig. 2) have become largely overgrown or even obliterated,
including the ‘internal’ dyke on the fen side of the marsh wall. Only open dykes are
shown on Fig. 1. Some of these have only recently been cleared.
Nineteenth century history
Little historical documentation of the Upton fens has been found. Main sources
consulted were the Inclosure Award and Map (1802) for Upton-with-Fishley; the
Tithe Apportionment (1842) and Map (1838) for South Walsham (St. Marys and
St. Lawrence); the Tithe Apportionment (1839) and Map (1841) for Upton and
subsequent Altered Apportionments in 1880 and 1920; various early Ordnance
Survey plans; and anecdotal observations of local marshmen. Fig. 2 is based on the
first edition 1:2,500 Ordnance Survey (1886, surveyed 1884) which is perhaps the
most informative early map available. Clearly much was then very similar to the
present, but there are some important differences.

The broads

The two broad

basins were once connected by a narrow channel. This is no longer
evident but is present on all the nineteenth century maps. Other aspects of the
broads’ outlines have also changed. At the 1884 survey Great Broad was more expansive than now. Subsequent changes in the outline of the steep-sided northern

edge have been relatively small and most reduction of area has been caused by
overgrowth of the more gently sloping southern margin by swamp and fen, converting its once smooth outline into a much more irregular shape (cf. Figs. 1 and 2).
The Inclosure and Tithe Award maps also give the north margin a smooth outline.
As Lambert and Jennings (1951) suggested, this may partly reflect lack of detail in
the cartography. Nonetheless some of the irregularities recorded on the 1886 map
12
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Map of Upton Fen based on 1st edition 1:2,500 Ordnance Survey plan (1886). Stippled areas are
marked as rough pasture and ‘Liable to Floods’ on the plan. Pecked lines represent paths. The
dotted lines mark the position of the Upton/South Walsham parish boundary. Other symbols are as Fig.
Fig. 2.

those

1

.

probably partly due to mid-nineteenth century shallow peat excavation at the
margins. Certainly, there is a shallow shelf of peat at c. 80 cm depth in places along
the north edge.
are

The

area of Little

and Tithe

Broad has

Maps show

also

changed considerably. Again the Inclosure

with the south east extremity
reaching the upland margin (where there was a staithe and public access). The 1886
Ordnance Survey shows a less regular outline, especially along the north margin,
probably again partly due to peat extraction. Maps subsequent to 1886 chart the
progressive reduction of area of the broad, mainly by encroachment of swamp and
a rather regular outline

from the southern margin. In the early part of the twentieth century the ‘Boat
Dyke’ that connected the two basins was kept open and a channel was maintained
through the overgrowing Little Broad up to the public staithe at the south east end
(this provided the main thoroughfare for removal of marsh products from the Doles
and elsewhere). Subsequent lack of maintenance and use led to overgrowth of the
Boat Dyke and complete occlusion of the south east arm leaving just three open
water vestiges of Little Broad. However, in the last 25 years Little Broad has regained some of its original area (Fig. 1), mainly by regression of the southern swamp.
Nonetheless the Boat Dyke and the south east arm remain overgrown, though both
are locally evident by a quaking peat surface.
fen
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Peat excavation

in

South Walsham parish

The 1886 Ordnance Survey plan indicates some large areas of open water and
swamp in South Walsham parish (Fig. 2). These almost certainly represent ‘turf-

—

—

shallow peat cuttings
such as have been recognized from elsewhere in
Broadland (Lambert & Jennings, 1951; Wheeler, 1983; Giller & Wheeler, 1985).
Like most other Broadland turf ponds they were probably excavated in the midnineteenth century (they are not marked on the Inclosure and Tithe maps). The
largest
and, in view of its marking with ‘swamp’ symbols, possibly the earliest
was excavated in the Poors’ Allotment, parish land allotted to the poor of South
Walsham St. Lawrence in the Tithe Allocation. The three more southern turf
ponds are shown as open water in 1884 and were probably dug somewhat later.

ponds’

—

—

Peat was almost certainly removed by boat. A broad dyke led from the Poor’s
Fen peat cutting north and westwards to a staithe near Low Farm whilst the dykes
from the more southern ponds connected to a public track in the southwest corner
near Ivy Farm.

Fig. 3. Map of the Doles at Upton Fen based on the Tithe Apportionment (1839) and map (1841) marking individual dole parcels. Shaded parcels are those designated as ‘pasture’ in the 1880 Altered Appor-

tionment. Other symbols as Figs.

1

and

2.

The Doles

The Doles

are a particularly important area of Upton because of both their present
vegetation interest and their land-use history.

The

Inclosure

as a single area

Award and Map

of 90 acres

(c.

(1802) for Upton-with-Fishley marks the Doles
36 ha) referred to as ‘Turf Land’. References in the
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Award to ‘Upton turf grounds’ apply to this same area and leave no doubt that it
was an area of turbary at that time.
The Tithe Apportionment (1839) with Map (1841) shows a quite remarkable
subdivision of the Doles into some 70 small rectilinear parcels aligned north eastsouth west (Fig. 3). They were mostly very narrow and ranged in extent from about
1 acre (0.4 ha) to 5 acres (2 ha). Each was designated ‘Dole’ with a ‘state of cultivation’ given as ‘water’. They were then shared between some 27 owner-occupiers and
lessees. Compartment boundaries were, in many if not all cases, marked by ridges
(baulks) of solid peat, apparently used for drying turves of excavated peat as well as
for access; at present some are still evident, marked by straight lines of bushes and
trees (Fig. 1). Holdings were identified by oak stakes at each end of the plots. As all
sites were designated ‘water’ it would be reasonable to suppose that they were all
flooded, abandoned peat workings: other fen compartments south of the two broads
were designated as either ‘pasture’ or ‘wood’.
In 1880 an altered Tithe Apportionment for Upton was made, referring mainly
changes in occupation of the Doles. In particular 33 doles which in the 1839
Apportionment constituted 9 separate holdings were assigned to one ownership. Of
special interest, however is an apparent change in ‘state of cultivation’ of a few
doles. The ‘state of cultivation’ of most is still given as ‘water’, but seven are
designated as ‘pasture’. It cannot be assumed that this term actually refers to grazing by animals but it certainly implies progressive terrestrialization and at least the
overgrowth of the relevant cuttings by fen vegetation. There is no clear pattern to
the distribution of the ‘pasture’ doles (Fig. 3), but it is notable that in 1839 three of
them were all occupied by one person (William Ecclestone) who had no others on
the site. It is thus possible that their apparently more rapid terrestrialization may
they may have been
reflect their original ownership and conditions of excavation
excavated earlier than the others or simply dug less deep.
Whilst the clear distinction of ‘pasture’ from ‘water’ on the 1880 Apportionment would seem unambiguous, it is not well corroborated by other sources. All
Ordnance Survey maps examined show the Doles as a rather uniform area cut by a
few dykes (Fig. 2) but without any obvious patterning that can be attributed to peat
pits. Such maps include the first edition 1:63,000 Ordnance Survey (1840) and,
perhaps more importantly, the very accurate and detailed first edition 1:2,500 Ordnance Survey (1886). The latter clearly identifies areas of open water and swamp
(flooded turf ponds) in South Walsham parishes well as the two Upton Broads and
would surely have shown them in the Doles had they been present. Trees are marked scattered over the area, again incompatible with open water or swamp conditions. Yet in a further Altered Apportionment of 1920 the seven compartments
identified are still given as ‘water’ as their ‘state of cultivation’.
to

1

—

Apart from the conclusion that the Doles were extensively dug for peat, probably mainly in the eighteenth and very early nineteenth century, perhaps the main

^Pasture’ is given as the ‘state of cultivation’ for numerous undrained fen compartments in the Tithe
Apportionments for many Broadland parishes, but its precise meaning is uncertain. At Upton, no anecdotal or other evidence has suggested that parts of the Doles were grazed by stock and the treacherous
physical characteristics of the substratum of recently re-vegetated peat cuttings would argue strongly
against this possibility. It may be that ‘pasture’ was used as a rather general term for a ‘state of cultivation’ that was not obviously anything else (‘water’, ‘arable’ etc.) though it could imply that the compartment was a ‘litter fen’ i.e. harvested for litter that was used for animal fodder or bedding off-site.
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inference to be drawn from the historical sources is that the ‘state of cultivation’
on the various Tithe documents may have little reliability as a factual
statement of land use. It may therefore be questioned whether every Dole was
specified

was as completely excavated as the universal designation
would suggest (evidence presented below indicates that parts of some Doles
were not dug). Such considerations, however, do not explain why the ‘state of
cultivation’ of just seven doles was changed in the 1880 Altered Apportionment.
Anecdotal evidence (mainly from Mr. B. Curtis) indicates that in the twentieth
century sedge ( Cladium mariscus) 2 was one of the main products of the Doles,
although clearly there were other vegetation types as both reed and litter were
regularly harvested, with large quantities of litter being marketed during World
War I. Even when regularly managed the vegetation was not entirely herbaceous
(even in 1886 there were patches of scrub (Fig. 2), possibly left deliberately as some
woody vegetation was useful (e.g. branches — especially of ash — for pea-sticks)).
actually cut for peat or
‘water’

Management

declined during the twentieth century until only patches of sedge
(probably last mown 30-40 years ago) and, as elsewhere on the fens,
shooting became the main land use. Periodic burning has been used occasionally to
control vegetation overgrowth, dating back to at least 1947 (Lambert & Jennings,
1951), but some rides and paths have been maintained by annual summer mowing.

were

mown

Water

levels

Little is

known about former water

levels,

but anecdotal evidence indicates that

was drier than now — that once it was possiIvy Farm round by the north side of the Broads more or

until recently (30-40 years ago) the fen

ble to walk
less

from Cargate

to

dry shod.
Earlier corroborative evidence for a lower water table at least in parts of the fen

1st edition 1:2,500 Ordnance Survey plan which marks almost all
of the fen (excepting the Doles and South Walsham Poor’s Allotment) as rough
pasture and as ‘Liable to Floods’. As these areas are nowadays largely waterlogged
this may indicate a lower water table at the time of the 1884 survey, possibly due to
drainage associated with peat extraction in the South Walsham parts of the fen and
around the margin of the Broad. Such drainage might partly explain the occurrence
of scrub on the old peat cuttings of the Doles.
is

provided by the

The botanical resource
The Upton

fens were scheduled as a site of special scientific interest by the Nature
Conservancy Council in 1959 and are listed as a Grade 1 nationally-important site
in the Nature Conservation Review (RatclifFe, 1977). Much of the interest of the
site is botanical though the flora has been little documented (Ellis, 1938). Vascular
plants include almost all the fen plant species recorded from Broadland, both
common and rare (Table 1). Some plants have not been recorded at Upton (e.g.
Drosera anglica, Hypericum elodes) but they are compensated by the abundance of
several species otherwise rare in Broadland. Both Epipactis palustris and Pyrola
rotundifolia are present in quantity, with much Anagallis tenella and Parnassia
palustris and sedges such as Carex pulicaris. These features make Upton fen quite
distinct from any other known Broadland site.

Nomenclature of vascular

plants and mosses follows

(1978).
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Clapham, Tutin

& Warburg

(1981) and Smith

Vegetation types

Most of the notable plant species at Upton (Table 1) are plants of open, herbaceous
vegetation but fen woodland and scrub, of varying degrees of maturity, covers much
of the site (Fig. 1). This has, nonetheless, some considerable interest.

Table

Upton Fen: Some notable

1.

vascular plant species.

Fen species widespread in Broadland but nationally

uncommon

or local

Carex appropinquata
Carex elata

Peucedanum palustre
Sium latifolium

Cicuta virosa

Thelypteris thelypteroides

Lathyrus palustris

Fen species localized in Broadland but widespread nationally

Luzula multiflora

Anagallis tenella

Carex
Carex
Carex
Carex

lasiocarpa

Parnassia palustris
Platanthera bifolia
Platanthera chlorantha

lepidocarpa

Potamogeton coloratus

diandra
flacca

Epipactis palustris

Fen species

uncommon

in

Broadland and rare nationally
Dryopteris cristata

Liparis loeselii

Pyrola rotundifolia ssp. rotundifolia

Mature woodland

in relatively

dry

sites

woodland at Upton occurs on shallow peat along the
southern margin. Quercus robur and Fraxinus excelsior are dominant trees — others

Some of

the most mature

include Acer pseudoplatanus, Corylus avellana (locally coppiced), Cornus sanguinea,
Sambucus nigra, Ribes sylvestre and (very locally) Prunus padus. Humulus lupulus
and Lonicera periclymenum are both present and the ground flora contains Geranium
robertianum, Listera ovata, Primula vulgaris and (locally abundant) Pteridium
aquilinum together with various wet woodland species. The age of this woodland is
not known, but patches of woodland south of the two broads was marked on the
1886 Ordnance Survey (Fig. 2).
,

Patches of rather dry oak woodland occur elsewhere in the fens and, of paron deep peat in central locations. They are mostly of
small extent (<0.5 ha) but may support quite large oaks (> 100 years old). One of
the best examples (S1057 Table 2, Fig. 1) is in the Doles. Here oaks form a canopy
above Betula pubescens and Myrica gale , with a Molinia- dominated ground vegetation. Another example, just west of Little Broad (SI 058) is similar but also has Ilex
aquifolium with Primula vulgaris in the ground layer and with Molinia less strongly
represented. Such vegetation may well occupy patches of solid (i.e. not excavated)
peat (see below). It is interesting, and perhaps rather surprising, that the two examples cited (SI 057, 1058) both occupy locations marked as scrub or larger trees on

ticular interest, are situated

the

1886 Ordnance Survey plan.
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Table

2.

Oak woodland
(see

Table

in

Upton Fen

(SI 057). Values are cover estimates

3)

Quercus robur
Betula pubescens

3
1

Myrica gale

1

Molinia caerulea

4

Dryopteris filix-mas

+

Lonicera periclymenum
Phragmites australis
Potentilla erect a
Quercus seedlings

Rubus fruticosus

agg.

Plagiothecium denticulatum

+
+
+
+
2

+

Fen carr and scrub

Again some of the most mature fen carr (dominated by alder and willow) occurs
along the southern edge of the fen. In places here the substratum has a noticeable
‘swinging’ character and the woodland is undoubtedly hydrarchal. These alderwoods are typical examples of the Osmundo-Alnetum lycopetosum Klotzi 1970
(Wheeler, 1978, 1980 b) and, although generally not very species-rich, include
plants such as Osmunda regalis.

Much of the woody vegetation at Upton has developed rather recently, by the
progressive invasion of former herbaceous fen by bushes and trees. Stands of varying maturity occur with Salix cinerea, Betula pubescens and Fraxinus excelsior as the
main woody species. Young stands, not yet closed-canopy, often have much
Cladium, a relict from former sedge beds. In more closed examples Carex elata is
particularly prominent and in drier sites Rubus fruticosus frequently forms a dense
understorey. Quercus robur is surprisingly frequent, especially in the South
Walsham compartments, even in sites over former peat workings, forming small
trees (40-80 years old) as well as saplings. Viburnum opulus is frequent and other
woody species recorded include Frangula alnus, Rhamnus catharticus, Ribes
sylvestre, R. nigrum and Sorbus aucuparia. The age of the scrub varies considerably.
Extensive patches of scrub are shown on the 1886 map, especially in some South
Walsham compartments (where there were also some larger trees). A 1946 air
photograph also shows much woodland, especially in the
parcels. Much colonisation has undoubtedly occurred in the last 40-50 years. This is especially
noticeable in the Doles. In 1946 much of this area was open with bushes mainly
(though by no means exclusively) confined to former compartment boundaries and
appearing as a series of parallel strips (Jennings & Lambert, 1951 Phot. 4; Jackson,
1978 Plate 2). Some such strips, separated by parcels of open fen can still be
distinguished in a few places (mainly north of the Little Broad) (Fig. 1) but over
much of the Doles there is now more or less continuous scrub. Here Salix cinerea is
especially important but other colonising species include Alnus glutinosa Betula
pubescens, Fraxinus excelsior, Myrica gale and Viburnum opulus. In places paths
through patches of carr are dominated by dense swards of non-fruiting Carex

SW

,

pulicaris.

Herbaceous fen vegetation

Much

of the remaining herbaceous fen vegetation at Upton comprises Cladiumdominated stands in various stages of invasion by scrub. The best examples are in
the Doles north of Little Broad and in the area northwest of Great Broad. The Norfolk Naturalists’ Trust has recently recommenced management of some of these latter examples. Many, but not all, examples are on shallow, revegetated peat cuttings.

In a few places, especially in small portions of the Doles, the sedge beds are speciesS762, Table 3), and support uncommon species, but other examples

rich (e.g.

(S761, S763) are much less rich. In large measure reduced species richness may be
attributed to the lack of recent mowing and the smothering of low-growing
associates by the leaves and litter of unmanaged Cladium plants (Wheeler & Giller,
1982). The effect of management is dramatically seen in lists S771 and S763. S763

was from an abandoned, sedge bed, overgrown, with saplings of oak and species
poor. S771 was from an area of identical size along an annually mown path through
the sedge bed and is very rich. At present most of the uncommon plant species at
Upton are largely confined to such paths, though regrettably many have recently
been abandoned and are quickly becoming overgrown.
however, unlikely that management is the only influence on speciesand Wheeler (1985) have shown elsewhere in
those
Broadland that the richest sedge beds are those on revegetated peat cuttings
on uncut peat are considerably less species-rich. A rigorous examination of this
feature has not been made at Upton but it is notable that the richest site (S762,
referable to the Peucedano-Phragmitetum caricetosum (Molinia variant) (Wheeler,
1978, 1980a) was over a former turf pond whilst a more species-poor example with a
visually similar crop mass (S761, referable to the P.-P. schoenetosum was on solid
peat. This suggests that a similar feature may occur at Upton, though perhaps
masked to some extent by lack of management and overgrowth of almost all of the
remaining sedge beds.
It

is,

richness of the sedge beds. Giller

—

Some

parts of the fen, though containing some Cladium , (e.g. S764) are parimpoverished. Many of these occur in the Doles (near the marsh wall) and
are readily distinguished by much Calamagrostis canescens, Phragmites australis and
shrubs such as Rubus fruticosus.
ticularly

Polsters of Sphagnum species (mainly 5. palustre and 5. subnitens) occur in some
sedge beds over former peat cuttings and are sometimes extensive (up to 2
diameter). Dryopteris cristata has been recorded in one such site in very overgrown

m

sedge.

Frequent (annual) mowing of the vegetation surrounding the pools in the west
of Upton Fen has led to a rather unusual vegetation with rather little Cladium or
Phragmites and with smaller sedges dominant (particularly Carex lepidocarpa) and
locally some Pyrola rotundifolia. However the occurrence of Carex diandra C.
lasiocarpa and ‘brown mosses’ (mainly Calliergon giganteum) suggest that much of
this area is

an annually-mown derivative of more typical Peucedano-Phragmitetum
It is restricted to the site of a former turf pond.

caricetosum vegetation.

Some of the most impoverished, albeit extensive, beds of herbaceous vegetation
occupy solid peat in the far north of the site (South Walsham Poors Allotment).
They are a mix of Phragmites, Calamagrostis canescens and Urtica dioica (SI 892)
with some peripheral Glyceria maxima. Cladium does not occur here and there is
little reason to suppose that these were sedge beds in recent times. Enormous
tussocks of Carex paniculata occur locally. Similarly impoverished vegetation, with
Glyceria maxima, Phalaris arundinacea and tall herbs such as Epilobium hirsutum
occupies much of the marsh wall. Although unmanaged, such dense vegetation
seems particularly resistant to invasion by bushes.
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Table

3.

Floristic composition of some representative stands of herbaceous fen
Values are cover estimates on the
at Upton, Norfolk, August 1974.
following scale: + 0-5%; 1: 6-20%; 2: 21-40%; 3: 41-60%; 4: 61-80%;
5: 81-100%. Location of plots is shown on Fig. 1.

Plot Number

766

Phragmites australis
Cladium mariscus
Juncus subnodulosus

76

767

765

+

12

3

1

3

2

1

3

+

2

768

+

2
+

762

771

3
2

+
+

1

1

763

764

1892

214
31

12 11

Typha angustifolia
Carex pseudocyperus
Carex paniculata
Cicuta virosa

Peucedanum palustre
Thelypteris thelypteroides
Mentha aquatica
Eupatorium cannabinum
Lythrum salicaria
Galium palustre
Cirsium palustre
Valeriana officinalis
Lysimachia vulgaris
Lathyrus palustris
Carex elata
Hydrocotyle vulgaris
Valeriana dioica
Calliergon cuspidatum
Oenanthe lachenalii
Carex appropinquata

Calamagrostis canescens
Filipendula ulmaria
Campylium stellatum
Molinia caerulea
Angelica sylvestris
Schoenus nigricans
Cirsium dissectum
Carex panicea
Succisa pratensis

1

Anagallis tenella
Carex lepidocarpa
Carex diandra
Epipactis palustris
Parnassia palustris
Pedicularis palustris

Additional
parentheses)

species

(cover

values

are

+

unless

otherwise

shown

(in

)

Nymphaea alba, Lemna trisulca, Potamogeton freisii, Fontinalis
antipyretica 768: Berula erecta, Ranunculus lingua; 767: Berula erecta,
766:

;
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Vegetation

around

the broads

Primary, herbaceous fen is not extensive around the broad margins but it is rather
distinctive in that, whilst Phragmites is often dominant, Cladium is also an important component species. ( Cladium is generally uncommon around the basins of the
Bure valley broads (Lambert, 1951).) One example, which is little invaded by trees
and is quite rich (S767) occurs over a quaking fen mat along the south side of Great
Broad 3 A rather similar community occurs in places along the north edge of Little
Broad (765). Such primary fen vegetation is often marked by the occurrence of such
species as Carex paniculata} C. pseudocyperus and Cicuta virosa. A particularly rich
example occupies the north-west corner of Little Broad. Here it has been frequently
mown and there is not much Cladium but there is a quite rich assemblage of
associates including Platanthera bifolia and Sphagnum subnitens.
.

Cartographic evidence indicates a considerable expansion of open water

at

Up-

ton over the last 20-30 years, presumably by regression of marginal reedswamp
(Boorman & Fuller, 1979). Certainly nowadays there is little marginal swamp,

represented mainly as a fringe of rather sparse Phragmites, with Typha angustifolia
important on the S. side of Great Broad (though apparently less extensive

locally

than in the records of

Lambert and Jennings (1953).

In a few places (as in the N.E. corner of Little Broad) there is fairly pure
Cladium swamp (S766), again a particularly distinctive feature of Upton (Lambert,
1953); S768 represents a disintegrated example adjoining open muds in the

southwest corner of Great Broad (Fig.

4).

Aquatic vegetation

comment need be made on the aquatic plants at Upton as Jackson (1978) has
reviewed their status. List S766 supplements Jackson’s records, documenting the
occurrence of Lemna trisulca, Nymphaea alba Potamogeton friesii and Fontinalis
acutipyretica in a reedswamp fringe of Little Broad. Jackson’s comment that ‘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’ is probably a fair assessment,
though others have drawn attention to fluctuations in the Najas population too,
Little

,

3
A very similar stand, particularly quaking and with much Lathyrus palustris, occurred over the
overgrown S.E. ‘arm’ of Little Broad, close to the former staithe. This has been destroyed by construction of a brushwood trackway onto the site.

Dactylorhiza praetermissa Epilobium hirsutum, Lotus uliginosus, Lycopus
europaeus, Rumex hydrolapathum, Scrophularia aquatica; 765: Cardamine
pratensis, Calystegia sepium, Epilobium hirsutum, E. palustre, E. parviflorum,
Iris pseudacorus, Rumex hydrolapthum, Scutellaria galericulata
761: Angelica
sylvestris; 762: Carex lasiocarpa, Galium uliginosum, Calliergon giganteum;
771: Agrostis stolonifera,
Carex flacca, Dactylorhiza incarnata, D.
praetermissa, Galium uliginosum, Juncus articulatus, Luzula multiflora,
Platanthera bifolia, Pyrola rotundifolia
763: Caltha palustris, Cardamine
pratensis, Dactylorhiza praetermissa; 764: Calystegia sepium, Epilobium
,

;

;

hirsutum, Iris pseudacorus, Lotus uliginosus;
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1892: Urtica dioica.

development of mats of filamentous algae (Phillips, Eminson & Moss,
any event, the present vegetation is clearly different from the
Myriophyllum verticillatum — Hydrocharis morsus-ranae mix described by Lambert
and Jennings (1951).
related to

1977).

In

swamp/wet fen along the west edge of Upton Great Broad (site 768, Table 3,
This was once a continuous, semi-floating raft dominated by Cladium mariscus. Only patches of
this remain, separated by deep, treacherous muds containing dead Cladium rhizomes. The photograph
was taken from the broad and in the middle distance shows a narrow strip of fen ( Cladium dominated)
leading into young willow-alder carr (all situated over lake muds). (B. D. Wheeler photograph).
Fig. 4. Distintegrating
Fig.

1).

VEGETATION, ALLUVIAL STRATIGRAPHY AND WATER CHEMISTRY
ACROSS PART OF THE DOLES, UPTON FEN
A representative transect across one of the least wooded parts of the Doles, from the
marsh wall to the north margin of Little Broad (location, Fig. 1) was examined in
September 1982, with aspects of vegetation composition, alluvial stratigraphy and
chemistry being recorded. The transect was situated to cross the maximum amount
of herbaceous vegetation, though physical constraints of accessibility determined its
exact alignment. Fifteen sampling points (Ul-15) were located at 30 m intervals
with an additional point (U0) on the summit of the marsh wall and with a separate,
isolated site (U16) (location, Fig. 1) from a stand of quite mature oakwood near the
west margin of Little Broad.
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Position

and

levels of

sample points

(R.

Meade and

J.

RatclifFe)

position of sampling points relative to each other was deduced from bearings
and distances obtained with theodolite and tape and are accurate to ± 2 m. Less confidence can be placed on the location of the transect within the national grid as suffi-

The

measurements to known points were not taken. Numerous consecutive instrustations had to be used due to limited visibility and only the first leg of the
between Thurne church and
transect could be related to a known line on the map
‘A’ (a point on the summit of the marsh wall, Fig. 1). The location of ‘A’ was determined by measurement from a dyke intersection marked on the map. Any slight inaccuracy in this latter estimate could lead to substantial misalignment of the
southern end of the transect. However, there are several indications that the plotted
transect (Fig. 1) is, in fact, correct, not least that the position of point U15 plots at
the very edge of Little Broad, where in fact it was.
cient

ment

—

Height of the peat surface was also estimated by theodolite. Again some
accuracy was compromised in the interests of covering the ground: readings were
taken from a number of intermediate stations without returning to the origin for a
measurement of closing error.
Peat surface altitude is plotted on the stratigraphical section (Fig. 7). It is clear
is rather little variation along the transect (c. 20 cm) but that a broad band
adjoining Little Broad has a more elevated surface than the rest of the Doles (and is
of comparable altitude to the marsh wall). It is also clear that the water table in
Little Broad was perched about 1 1 5 cm above the water level in the Sock Drain on
the drained side of the marsh wall.
that there

Vegetation (A. C. Jermy, M.C.F. Proctor, C. O. Badenoch and A.

J.

Panter)

m

m

2
Vegetation change along the transect was examined by quadrats (area 4
at 30
)
intervals. Cover abundance of each species was estimated using the Domin scale.

It is evident (Table 4) that some species occurred along most of the transect and
were important throughout the vegetation. These include Cladium mariscus and
Phragmites australis and several tall growing herbaceous dicotyledons (including the
Broadland speciality Peucedanum palustre). However, there was also marked
floristic change along the transect.

U

Quadrat
1 was made by the marsh ‘wall’ and represented a rather disturbed
and coarse vegetation type. Going southwestwards there was a distinctive zone of
vegetation (U2-U4), probably a former sedge bed but now generally coarse and
species poor and substantially invaded by shrubs, mainly Myrica gale Rubus
fruticosus and Salix repens.
Calamagrostis canescens, Cladium mariscus and
Phragmites australis dominated the rather impoverished herbaceous vegetation,
though Thelypteris thelypteroides was locally plentiful. This zone was succeeded by a
broad band of richer vegetation (U5-U10). Again this was probably a former sedge
bed
now considerably invaded by scrub, mainly Betula pubescens, Myrica gale and
Salix repens
but contained several additional vascular plant species (Juncus subnodulosus, Oenanthe lachenalii Schoenus nigricans and Valeriana dioica) and a more
diverse bryophyte assemblage ( Campy lium stellatum, Fissidens adianthoides, Riccar,

—

—

,

dia pinguis, R. multifida

and more

locally,

Sphagnum

squarrosus and 5. subnitens

(sometimes forming extensive hummocks). This zone corresponds to the ‘species-
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Table 4.

Vegetation composition along transect UO-15 across the Doles at Upton Fen, September
location of transect see Fig.
estimates (Domin Scale).

1.

Sample point
Distance (m)

Ul
0

Vascular plants: approx cover (?)
Bryophytes: approx cover (?)

n.r. 100
n.r. <5

Phragmites australis
Cladium mariscus
Eupatorium cannabinum
Filipendula ulmaria
Lysimachia vulgaris
Lythrum salicaria
Peucedanum palustre
Calamagrostis canescens

8

Juncus subnodulosus

U2
30

5
5

Species lists are from

5

4

2

1

2
8

U10
270

100

100

80

<10

<10

10

100
40

5

5

4

5
2

5
4

5
4

5
5

3

4

3

5

100

90
<5

100

<10

<30

5
2

5
4

4
4

3
5

3

3

U6
150

4

3

3

U11
300

U12
330

U13
360

U14
390

U15
420

100

100

5

5

80
20

35
5

100
40

100
20

4

7

6

7

4

2

4

4

3

2

2
2

1

3

3

2

2

3

1

2

1

2

2

1

1

2

8

6

8

9

8

7

2

8

5

1

2

3

2

3

1

2

4

2

1

2

1

4

3

2
2

3

1

5

2
2

1

2

2

5

Rubus fruticosus
Brachythecium rutabulum

3

4

6

4

5

2

3

2

5

6

5

4

2

4

2

5

1

4

2

1

2

2

1
1

1

6

2

4

5

3

2

2

4

1

1

1

4

1

5

5

5

6

4

4

2

3

5
1

6

1

4
4

3

4

2

2
4

4

3

1

1

2

1

2

1

2

3

3

4

7

1

3

1

5

7

3

1

4

1

4

3

2

2

3

3

3

3
4

4

4

3

3

2

1

4

4
1

2

6

1

3

3

5

1

2

1

6

1

1

2

1

2

1

2

2
6

2
4

1

1

4

3
4

4
5

2

5
3

4

5

5
1

2

3

1

Thelypteris thelypteroides

Calypogeia fissa
Mentha aquatica
Lonicera periclymenum
Valeriana officinalis
Rubus idaeus
Carex acutiformis
Epilobium hirsutum
Angelica sylvestris
Salix cinerea
Lathyrus palustris
Cirsium palustre

U9
240

U5
120

Schoenus nigricans
Fissidens adianthoides
Campylium stellatum
Molinia caerulea
Riccardia pinguis
Oenanthe lachenalii
Calliergon cuspidatum
Valeriana dioica

Betula pubescens
Lophocolea bidentata
Fraxinus excelsior
Plagiothecium denticulatum
Dryopteris dilatata
Solanum dulcamara
Alnus glutinosa

U8
210

U4
90

1

Salix repens
Myrica gale

19 82.
For
Values are cover-abundance

m 2 quadrat.

U7
180

U3
60

2

4

1

3
4
2

2
2

2

3

1

2

4
1

1

2

Additional species (values in parentheses after the quadrat numbers are cover abundance values)

Galium palustre U15 (3); Berula erecta U14 (1), U15 (4); Ranunculus acris U1 (1); Lotus uliginosus Ul (2),
U2
(1), U3 (D; Carex panicea U4 (1), U7 (1), U9 (2); Carex elata U10 (2); Carex disticha Ul (1); Viburnum
opulus U10 (3); Lychnis flos-cuculi U14(3), U15 (4); Hypericum tetrapterum U14 (1); Carex pseudocyperus U15
(2); Cardamine pratensis U14 (1); Lycopus europaeus U15 (4); Hedera helix U15 (4); Rosa canina agg. U2 (1);
Ilex aquifolium U15 (1); Hydrocotyle vulgaris U8 (2); Sphagnum subnitens U9 (2); S. squarrosus U9 (2); Mnium
punctatum U9 (1); Mnium undulatum U14 (5); Riccardia multifida U5 (1); Nostoc U8 (1).
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5. Vegetation of an annually mown path
through a derelict sedge bed (site 771, Table 3,
Fig. 1) showing some low-growing herbaceous
plant species. Species evident include Carex data

Fig. 6. Platanthera bifolia in the Doles,

Fig.

(leaves

only),

C.

lepidocarpa,

Pedicularis palustris,

Mentha

and Pyrola

Upton,

close to site 762.

aquatica,

rotundifolia.

(B.

D. Wheeler photographs)

rich sedge beds’ described above and, although not present in any quadrats,
Anagallis tenella, Carex appropinquata C. diandra, Epipactis palustris, Parnassia
,

palustris

and Pyrola rotundifolia occurred

in this

zone close to the transect.

represent a zone of more woody vegetation, with much
Fraxinus excelsior and Betula pubescens and some Viburnum opulus. Although this is
virtually closed-canopy carr, the trees appear to be young and Cladium mariscus and
Phragmites australis (which are both intolerant of dense shade) are quite

Quadrats

U11-U13

widespread. This zone may also represent former sedge beds that have become
much colonized by shrubs.

Quadrat U14 represents ‘mixed fen’ vegetation with much Cladium on mown
ground close to Little Broad whilst U15 records the composition of Phragmitesdominated vegetation that has colonized the north margin of the Little Broad basin.
It has an obviously ‘swinging’ substratum, composed principally of Phragmites
rhizomes and supports a quite rich assemblage of bryophytes. Close to the transect
(but not in U15) these include substantial ‘polsters’ of Sphagnum subnitens. Platanthera bifolia grows nearby in this vegetation-type.
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1

Downward

Although Lambert and Jennings (1951) examined the vegetation of a transect
Broad and the Doles, more or less parallel to the present study,
regrettably they did not publish details of much of the northern part of this where it
crossed the Doles. Only crude comparisons can thus be made with the present
study, but it is clear that their section was broadly similar to the present one in that
the north edge of Great Broad comprised a narrow marginal reedswamp and a thin
band of mixed fen (with Cladium ) passing into a broad band of fen carr (mainly
Alnus glutinosa Betula pu bescens, Myrica gale and Salix cinerea, but with some Fraxinus excelsior and Viburnum opulus). Northwards this was followed by sedge beds
containing Schoenus nigricans (even then with ‘shrubby Myrica and Salix repens and
occasional patches of young colonizing Betula saplings’). Further north of this
Lambert and Jennings mention more Cladium fen which had been burnt, but give
no details of its composition. At present almost the entire course of Lambert and
Jennings’ section is occupied by dense scrub and carr with very little residual
across the Great

,

herbaceous vegetation.

Casual observations in some of the other less wooded parts of the Doles indicate
sequence broad-margin fen
fen carr
Cladium-Schoenus
Calamagrostis-Cladium-Rubus occurs in a north eastwards direction over much of
the area, though this is interrupted and partly obscured by patches of scrub.

-

that the general

Peat stratigraphy

The

(P.

D. Hulme, A. Greatrex and A. Wilmott)

and an additional core (U16) are shown in Fig. 7. Except
marsh wall where the uppermost peat is shallow, no attempt was made to
sample to the base of the peat or underlying clay. Rather, as time was limited, only
the upper two or three metres were sampled, thus concentrating on the recent
development and history of the site.
The cores at either end of the section are particularly distinctive. Those at the
north-east end show a wedge of clay (upper surface c. 60 cm depth) which comprises
both a pure blue-grey clay and a silty clay with abundant macrofossils (principally
Phragmites rhizomes), grading into and capped by organic-rich silts. Seeds of Hippuris vulgaris, Menyanthes trifoliata and Schoenoplectus tabernaemontani were
recovered from the Phragmites- clay. Fen peat, strongly oxidised and amorphous at
the surface, overlies the silt. The core marking the south-west end of the section was
taken from a Phragmites- bed at the edge of Little Broad and is distinguished by a
deep deposit of gyttja, coloured pinkish-buff to yellow-brown, containing numerous
shells including freshwater limpets. This is underlain at about 295 cm by stiff
brushwood peat and is capped by a raft of Phragmites rhizomes, many still living.
The central portion of the section below a depth of around 60 cm comprises a
stratigraphical section

near the

dark-brown to red-brown, granular to fibrous fen peat with remains of Cladium,
Phragmites and other monocotyledonous plants forming the most conspicuous
recognisable components. Wood fragments were recorded in two of these cores but
no typical brushwood peat was found. However, brushwood peat may occur at
greater depth as indicated by core U15. At U5 a moss-rich horizon with remains of
Calliergon cuspidatum and Bryum sp. was recorded below 130 cm.
All cores from U3 to U1 1 show a sharp discontinuity, at a depth varying from
50 to 70 cm, between the rather firm fen peat and a much wetter or looser deposit
above. The latter, although rather difficult to sample, was found to be composed of
c.
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(Fig.

profiles

of

location

indicate

Symbols
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fresh plant roots (especially Cladium and Phragmites) in a matrix of nekron
sloppy peat with scattered shells and the occasional shell-marl band.

mud and

Although the peat towards the top of core U 1 3 was rather sloppy it did not connekron mud, marl or shells, but Cladium rhizomes and wood fragments were
present. In many respects this core is more similar to the additional core (U16)
which was composed almost entirely of uninterrupted fen peat.
tain

Interpretation of stratigraphy

The gross stratigraphy of the section corresponds closely to that described
elsewhere in the Bure Valley (Jennings & Lambert, 1951; Lambert & Jennings,
1951). The wedge of clay at the north east end corresponds to the ‘upper clay’ of the
Romano-British marine incursion.

Much of the

peat between Little Broad and the marsh wall

is

a

‘mixed fen

peat’.

Similar peat, at comparable depth, was also recorded by Lambert et al (1960) in
Upton Fen at the north side of Great Broad. This peat is obviously different from
the usual
sites

brushwood peat of the corresponding horizons

(Lambert

et al3

at

many

other Broadland

1960).

and muds near the surface over much of the section represent
cm) peat cutting (turf-pond). Cores U14 and U16
however represent unworked peat and at these points the turf pond was separated
from Little Broad by a band of undisturbed peat. It is not certain that the turf pond
was continuous. The areas of peat cutting now support fen vegetation and unless
examined stratigraphically are indistinguishable from uncut peat surfaces. Thus
any sub-dividing baulks or areas of uncut peat would not necessarily have been obvious and it is possible that some were present but unsampled.
At the north-east end of the section the presence of the highly oxidised and
amorphous ‘capping’ peat horizon is possibly due to the absence of a permanently
high water table in this part of the Doles. At the other end of the section, in core
U15, the gyttja represents the accumulated infill of Little Broad (original depth of
the broad at this point was about 3 m). The presence of an overlying Phragmites mat
shows some encroachment by the fringing reed-swamp into the broad.

The

loose peats

the infill of a shallow (50-70

Chemical profiles

(B.

D. Wheeler and

S. Brett)

Samples of fen water were collected at 5 points across the fen (Fig. 7). At each point
samples were taken from the surface and at 10 cm depth intervals to a maximum
depth of 120 cm subsurface. The subsurface samples were collected with a
specially-designed sampler (Giller, 1982). Each sample was filtered and determinations were made of pH (electrometrically) and of dissolved calcium and magnesium
(Pye-Unicam SP190 atomic absorption spectrophotometer), sodium and potassium
(EEL 228 integrating flame photometer) and soluble reactive phosphorus (SRP)

molybdenum blue method (John, 1970)).
The chemical profiles (Fig. 8) indicate that the site was

(colorimetric

base-rich (water pH
always in excess of 7). It was also apparently nutrient-poor: SRP was below detection limits in all samples. In samples U7, 11, 15 concentrations of dissolved Ca,
Mg, Na and
were remarkably constant with depth. Their values were within the
range measured in some other Broadland fens where there is no estuarine clay intercalated with the peat (Wheeler, 1983). In the two sites near the marsh wall (Ul, 2),

K
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was a marked concentration increase of all elements at 80-90 cm depth, coinciding with the horizon of estuarine clay but these higher values were not detectable
in the surface and uppermost water samples. Similar increases associated with clay
deposits have been found elsewhere in Broadland (Giller, 1982; Wheeler, 1983)
though in many cases the concentrations reach values much greater than at Upton:
in Reedham Marshes (Ant Valley) Wheeler (1983) has recorded sodium concentration in excess of 1,500 mg l- The most likely explanation of these observations is
that the clay is the source of the elements and that at Upton the cores are just on the
edge of the Phragmites - clay flange (deposited at the periphery of brackish water influence) whilst at Reedham they were located more centrally within a thick deposit
of pure, blue-grey estuarine clay.
there

1

.

A particularly interesting feature of the Upton (U3-15) profiles is their constancy of cation concentration with depth. Such consistency is not often found in the
Broadland fens (Giller, 1982; Wheeler, 1983). In the case of the core at U15, which
penetrated the marly muds of the Little Broad basin, a uniform profile may in part
perhaps be attributed to mixing (Wheeler (1983) recorded a similarly uniform profile from Sutton Broad basin) but this possibility is not applicable elsewhere. Indeed
it is notable that in U7 and 11 concentrations of major cations remained constant
across the stratigraphical discontinuity associated with peat removal. A comparably
uniform chemical profile has been reported from a few places in the Ant valley fens
near Barton Broad (Giller, 1982), again transcending a peat cutting hiatus. Giller
postulated water movement as a possible explanation, and this possibility may be
applicable at Upton. The site is reputedly partly spring-fed and moreover there may
be a hydraulic gradient across the site from the land margin to the marsh wall.

Discussion

The preliminary studies on the Doles have emphasized the need for further work.
The stratigraphical investigations have shown that large areas of the Doles are undoubtedly old peat diggings. The considerable deposits of marl and gyttja within
them shows they were flooded

after (and perhaps during) excavation. Nonetheless,
although they were all designated as ‘water’ in the 1839 Tithe Apportionment it is
evident that parts of some doles were not excavated, in particular areas close to the
broad basin. It is possible, but requires confirmation, that a strip of undug peat was
originally left bordering the north edge of the broad. The size and pattern of the
peat cuttings in the Doles was quite different from the more extensive midnineteenth century turf ponds found in South Walsham parish and in many other
Broadland sites (Carrodus, 1949; Lambert & Jennings, 1951; Wheeler, 1983; Giller
& Wheeler, 1985). The Doles were probably dug on a more ad hoc basis, perhaps
just to satisfy the needs of individual households, and to maintain a supply of some
other marsh products (e.g. litter) within some parcels.

Two other features distinguish the Upton peat diggings from most other
Broadland turf ponds that have been studied: the occurrence of considerable
deposits of shell marl and a ‘capping horizon’ of amorphous peat. The first may
perhaps argue for a seepage input of ground water to the site, the second for
periodic surface desiccation. Whilst this latter may reflect the hydrological isolation
of Upton fen and possible water draw-down across the Doles it could also be regarded as evidence for a period when the site was better drained than now.
30

In view of the pattern of ownership, of possible variation in the extent and
depth of peat removal across the Doles, and of anecdotal evidence of various marsh
products being harvested it may seem unrealistic to look for general patterns of
vegetation change across the area. However in broad terms at least one major
change is evident: from relatively species-rich sedge beds (with various uncommon
species) immediately north of Little Broad to degraded herbaceous types closer to
the marsh wall. This vegetation gradient was shown by the transect, is evident (by
casual inspection) elsewhere and was recorded in a quite separate part of the Doles
by Lambert and Jennings (1951). The reasons for it are far from clear. Four
possibilities may be suggested, operating separately or in some combination: (1)
vegetation management of areas near the marsh wall has been abandoned longer; (2)
areas near the marsh wall have been subject to more frequent burning; (3) changes
in the substratum occur near the marsh wall (underlying clay deposits); (4) water
draw-down occurs close to the marsh wall, causing a lower water table and
associated peat oxidation.

Of these possibilities there is little conclusive evidence for (1) and (2) (though
Lambert and Jennings (1951) did note burning in the vicinity of the marsh wall).
Wheeler (1983) and Giller and Wheeler (1985) have presented evidence which indicates that managed revegetated turf ponds over clays are often of considerably
lower floristic richness than managed examples over pure peat. However, whilst the
vegetation pattern in the Doles is compatible with this suggestion, the impoverished
is not restricted to areas over clay. Casual observations suggest that the
substratum nearer the marsh wall is drier, year-round, than in sites closer to the
Little Broad and certainly the layer of amorphous ‘capping peat’ is particularly well
developed there. However, considerably more information on the hydrology of the
fen is needed to substantiate suggestion (4).

vegetation

The above considerations are not just of academic interest but are important to
conservation strategies aimed at sustaining or enhancing the botanical richness of
parts of Upton fen. The need for vegetation management in maintaining richness of
fen vegetation is well known (Wheeler & Giller, 1982) but it is almost certainly not
the only requirement. For example, recent mowing of some derelict sedge beds at
Upton by the Norfolk Naturalists’ Trust has resulted in a substantial and
undesirable expansion of Calamagrostis canescens with little increase in speciesrichness, at least in the short-term. (Similar spread of tillering grasses has been
noted in management trials elsewhere in Broadland (Wheeler, 1984)). C. canescens
is an important component of the most impoverished vegetation areas of the Doles.
abundance here may be symptomatic of some environmental circumstances
unfavourable for species-rich vegetation, one that may affect other parts
of the site and one that is not over-ridden just by vegetation management.
Its

essentially
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THE EFFECT OF CHANGES IN LAND MANAGEMENT ON THE
DYKE FLORA AT SOMERTON AND WINTERTON
R.

J.

Driscoll

Nature Conservancy Council, Northminster House, Peterborough.

Background
During the 1970’s the Nature Conservancy and its successor the Nature Conservancy Council commissioned several surveys of the aquatic plants and animals that
inhabit the network of dykes that drains the marshes associated with the Norfolk
Broads. These surveys confirmed the importance of Broadland dykes as a habitat
for a wide range of aquatic plants and animals including many species that had been
lost from the Broads themselves as a result of deteriorating water quality (Driscoll,
1976; Driscoll & Jackson, 1979).
Several factors determine the species richness of the dyke flora, including the
and associated dyke management regime (Driscoll, 1980). Dykes
draining grazing marshes support the richest flora (the mean number of species
recorded per dyke in 352 dykes sampled in 1974 was 14.3, range 1-32 species). The
adjacent land use

is found in dykes draining arable land (the mean number of species
recorded per dyke in 77 dykes sampled between 1972 and 1974 was 8.4, range 1-25

poorest flora
species).

In addition to their land drainage function grazing marsh dykes serve as barriers
movement (‘wet fences’) and places where stock can drink. The high
summer water levels necessary to stop stock crossing coupled with the minimal flow
along most dykes provide ideal conditions for many submerged and floating plants.
Poaching of the banks by stock feeding and drinking results in gently sloping
margins which form a habitat for a wide range of emergent and marginal species.
Grazing of the marginal vegetation prevents the taller species proliferating and

to livestock

shading out the lower growing and aquatic species.

Dykes in arable land are used solely for land drainage. Water levels are kept low
maintain the lower water table required by arable crops and some dykes may be
dry for all or part of the summer. The smooth steep banks produced by the
machinery used to clean the dykes are unsuitable for many marginal species and in
the absence of grazing may become overgrown by rank vegetation. Mowing or burning of the bank vegetation can result in a dyke which is virtually devoid of plant life.
to

Although the 1970’s surveys compared the dyke floras of grazing marshes and
and showed a clear correlation between species richness and land
management none of the studies compared the dyke flora of a block of marshland
before and after conversion from grazing to arable use. As the rate at which
marshland is being ploughed up and converted to arable use shows little sign of
declining (see Table 1) it was felt that a ‘before and after’ study would be particularly useful for assessing the ecological implications of such conversion.
arable land

Introduction
For the purposes of land drainage Broadland’s marshes are divided into independantly drainable blocks or levels. One of these levels, Happisburgh
Winterton
Internal Drainage District sub-district 1 in the parishes of Somerton and Winterton,

—

was surveyed in 1973. The project involved surveys of land use and drainage
Trans. Norfolk

Norwich Nat.
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.

.

Soc.

33

Table

Arable development in Broadland’s marshes during the period 1931-34 to

1.

1984.

Year

Grass (%)

1931-34
1967
1980
1982
1983
1984

100
94
72
65
64
63

Arable (%)
0
6

28
35
36
37

Based on table in Broadland Friends of the Earth (1984).

pattern and recording of the aquatic flora and fauna in selected dykes (Driscoll,
1975; Driscoll & Lees, 1973). A small scale follow-up survey was carried out in the
area in 1974.

In 1978 Burley Hall Estate, a large estate that included most of the marshland
Happisburgh — Winterton Internal Drainage District sub-district 1, was sold. By
1981 the new owners had converted most of the marshland on the estate from grazing to arable use. The changes in land use were accompanied by modification of the
drainage network involving the removal of many of the dykes that had been present.
In 1981 the sub-district was resurveyed using the same techniques as in 1973
and 1974. The survey aimed to quantify the changes in land use and drainage pattern that had taken place and monitor their effects, if any, on the dyke flora and
fauna, using the results of the earlier surveys as a base-line. Follow-up surveys were
carried out in 1982 and 1983.
in

Methods
Land use was recorded by ground survey and mapped on a field by field basis using
Ordnance Survey 1: 10,560 maps as base maps. The resulting maps for the years
1981-1983 were corrected using information supplied by Burnley Hall Farms, the
new owners of Burnley Hall Estate.
The dyke network was mapped using similar techniques as for the land use
survey. Burnley Hall Farms provided a map showing the extent of underdrainage in
the area.

The

and fauna of selected dykes were recorded, species lists compiled and
species. Emergent, marginal and floating
plants were recorded from the banks of the dykes, submerged plants were sampled
using pond nets and grapples. Pond nets were also used to sample aquatic animals.
Habitat data, e.g. width, depth, turbidity etc., were recorded at each of the dykes
estimates

flora

made of the abundance of each

sampled.

A total of 64 dykes was sampled in the sub-district in 1973 and 13 in 1974.
Thirty three of the dykes that had been sampled in 1973 were resampled in 1981
and again in 1982. Much of what follows is based on records from these 33 dykes.
34

Table

2.

Changes

—

dyke habitat in Happisburgh
Winterton Internal
1, based on 33 dykes sampled in 1973, 1981 and

in the

Drainage District sub-district
1982.

1973

Year
Mean dyke width

in

m

(1.3-6. 3, 32)

Mean dyke depth

in

m

0.6
(0. 1-1.3,

(range, n)

Mean number of species of plant
(range, n)

Number of dykes with
Number of dykes with

arable

on

(0.05-0.7, 33)

(0. 1-0.6,

29)

(0-14, 33)

21

3

4

30

15

10

0

12

17

5

30

29

6

29

24

17

0

0

at least

with

(i.e.

ochre deposits)

of dykes with poached banks

Although both the dyke
cerned only with the flora.

32)

30)

0.3

(1-21, 33)

one side

Number of ferruginous dykes

0.3

(2-21, 33)

sides

Number of dykes with

(0. 1-4.5,

5.5

on both sides
grass on at least
on both

2.6
33)

5.8

grass

arable

(0. 1-5.0,

8.5

one side

Number of dykes with

1982

2.3

3.3

(range, n )

Number

1981

flora

and fauna were recorded the present report

Work on

the fauna

is still

is

con-

in progress.

Drainage pattern
In 1973 the reclaimed marshes were drained by an extensive network of open dykes
connected to an electric pump which discharged into the river system downstream
from Somerton staithe. The network consisted of a few arterial dykes, or ‘main
drains’, fed by a large number of subsidiary dykes (total length: 51.22 km). Some of
the latter were dry, either through neglect, having been allowed to silt up, or
because the water table was lower than it had been in the past when they were excavated. Most dykes contained a sufficient depth of water for submerged and
floating plants to thrive

and had irregular bank

marginal plants (see Table 2 and Fig.

m, n =

1).

profiles suitable for

The mean depth was

0.6

emergent and

m (range 0.1

-

1.3

32).

By 1981 most of the marshland had been effectively drained using a system of
porous plastic pipes laid underground. The redundant subsidiary dykes had been
filled-in and the ‘main drains’ made wider and deeper and in some cases realigned
(total length reduced to 34.06 km) (Driscoll, 1983a). Due to the general lowering of
the water table even these deepened dykes contained less water than in 1973 and
some were dry. The mean depth was 0.3
(range 0.05-0.7 m, n = 33). Most dykes
had smooth steep banks, unsuitable as a habitat for most emergent and marginal

m

plants (see

Table 2 and Fig.

2).

few more subsidiary dykes were filled-in and a new
‘main drain’ excavated in readiness for a second pump which has since been installed north of the original pump.

Between 1981 and 1983

a

35

Fig. 1. Dyke draining grazing marsh at Somerton in 1981. In addition to Alisma plantago-aquatica,
Potamogeton natans, Juncus spp. and Sparganium erectum seen in the photograph the dyke also contained Ranunculus sceleratus, Apium nodiflorum, Berula erecta, Typha angustifolia, Scirpus tabernaemontani,
Carex riparia and Phragmites australis.

arable land at Somerton in 1981. The smooth banks typical of dykes draining
and the outlet pipes of the underdrainage system can clearly be seen. The dyke contained
Potamogeton pusillus, Potamogeton pectinatus, Zannichellia palustris and Phragmites australis with Hippuris vulgaris and Juncus effusus growing along the banks.
Fig. 2.

Dyke draining

arable land
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Water quality
dykes in the Thurne catchment area are more or less brackish. The pattern of
seen is consistent with saline groundwater entering the dyke network by
seeping through the bottoms or sides of the dykes from a salt water table that
underlies the fresh water table (Goldsworthy, 1972).

Many

salinities

Chloride ion concentrations (used as estimates of salinity) were measured in 16
water samples collected from dykes in 1974. The mean chloride ion concentration
l'
to 2,050 mg
was 1,380 mgl' (range 120 mg
) and most of the dykes sampled
were slightly brackish. For comparison the mean chloride ion concentration of sea
water is 19,440 mgl
1

1

1

1

.

1983 chloride ion concentrations were measured in 29 water samples
collected from dykes, including most of those that had been sampled in 1974 (some
no longer existed). The mean chloride ion concentration was 1,830 mgl (range 75
mgl to 3,200 mgl ). Chloride ion concentrations were higher in 1983 than in
1974 in 10 out of the 13 dykes sampled in both years.
In

1

1

1

The general pattern of
The higher chloride

salinity in the dyke network was similar in 1974 and
ion concentrations in 1983 were probably due to the
general deepening of the dykes and depletion of the fresh water table, as a result of
increased pumping, allowing more water to enter the dyke network from the salt
water table (Driscoll, 1984b).

1983.

occur in those parts of the Thurne catchment area that are
When such soils are drained iron pyrites (FeS^ that is present in the soil is oxidised and ultimately converted into a colloidal iron hydroxide
(Fe(OH) 3 ), usually referred to as ochre, which is deposited in the dykes or underdrains (Environmental Resource Management Ltd., 1981).

Acid sulphate

soils

subject to saline seepage.

Deposits of iron hydroxide were present in several dykes in 1973. In 1981,
following the drainage improvements described above, deposits of iron hydroxide
covered the bottoms of most dykes. The deposits were still present in many dykes in
1982.

Land use (Table

3)

In 1973 and 1974 the reclaimed marshes were used mainly for grazing cattle or producing hay. Most of the fields were small, mostly less than 5 hectares and often less
than 2 hectares. Arable farming was virtually restricted to a ridge of higher land
with better drainage. A large area of rough grassland just inland of the dunes had
been neglected for several years and was agriculturally non-productive. This pattern
of land use had continued with little change since the early 1930’s (Driscoll, 1984a).

By 1981 most of the marshland had been ploughed up and was being used to
cereals. Removal of the subsidiary dykes had enabled many of the smaller
fields to be amalgamated to produce the larger fields required by modern arable
grow

farming methods (Sturrock & Cathie, 1980). In an extreme case 18 small fields had
been combined to form one large field. Some of the rough grassland near the dunes
had been improved and was being used as pasture.

Between 1981 and 1982
use.

No

a

few more areas of marshland were converted to arable
between 1982 and 1983.

significant changes took place
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Table

3

Changes in land use in Happisburgh
during the period 1973 to 1983*

-

Winterton Internal Drainage District sub-district

1973

Land use

hectares
137.7

Arable

Grassland

265.7

Natural and seminatural vegetation

238.9

Woodland

57.

Water bodies

1

Roads and tracks

Built-up
Total

1

.5

10.2

1974

hectares

%

198

hectares

%

1982

'

hectares

%

1

1983

hectares

%

%

141.9

19.8

315.0

43.9

343.5

47.9

338.1

47.

37.0

256.0

35.7

153.3

21.3

125.1

17.4

123.3

17.2

33.3

244.5

34

162.6

22.6

162.2

22.6

168.3

23.4

69.9

9.7

69.9

9.7

69.9

9.7

.5

0.2

.5

0.2

1.5

0.2

19.2

7.9

57.

0.2

1

1

.5

.

1

7.9

0.2

1

1

.4

10.2

.4

8.8

1

.2

8.8

1

.2

9.9

6.7

0.9

6.6

0.9

6.6

0.9

6.6

0.9

6.7

717.7

100.0

717.7

100.0

717.7

100.0

717.7

100.0

717.7

1

1

1

.

4

0.9

1

00.0

Excluding part of the sub-district which extends along the coastline south of
Winterton-on-Sea

Dyke

flora (Table 4) (Nomenclature follows

The dyke

Dandy

(1958, 1969).)

1973 was relatively impoverished in comparison with that found
marshes elsewhere in Broadland due to the brackish conditions found in
many of the dykes. Most of the species that make Broadland dykes such an important refuge for local or declining species, e.g. Stratiotes abides and Potamogeton
acutifolius, did not occur in the area. Nevertheless the dyke flora was of interest as it
represented a type of vegetation that is typical of dykes draining coastal marshes
(Driscoll, 1983b). A total of 43 species of aquatic plant was recorded although only
11 were recorded from 10 or more dykes. The most frequent species were
Phragmites australis, Callitriche sp., Potamogeton natans, Hippuris vulgaris,
Potamogeton pectinatus, Elodea canadensis and Myriophyllum verticillatum. The
mean number of species recorded per dyke was 8.5 (range 2-21 species, n = 33).
Several dykes had not been cleaned for many years and were virtually overgrown by
flora in

in grazing

vegetation.
total number of species recorded in 1981 (41 species) was only
lower than the number recorded in 1973 most species were less frequent
(i.e. they occurred in fewer dykes). Only 5 species were recorded from 10 or more
dykes, P. australis, Zannichellia palustris, Potamogeton pusillus, P. natans and P.
pectinatus. In several cases, e.g. Ranunculus circinatus, Myriophyllum spp., E.
canadensis, Potamogeton perfoliatus, Lemna trisulca and Carex riparia, the drop in
frequency was very marked. A few submerged species showed dramatic increases in
frequency, i.e. P. pusillus, Potamogeton crispus and Z. palustris (not recorded in
1973 but possibly overlooked). The mean number of species recorded per dyke
dropped to 5.8 (range 1-21 species, n = 33). Many of the dykes had been rigorously
cleaned as part of the drainage improvement scheme described above and were

Although the

slightly
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Table

4

Aquatic macrophytes, bryophytes and algae recorded from 33 dykes sampled in Happisburgh in 1973, 1981 and 1982 (figures indicate
Winterton Internal Drainage District sub-district
number of dykes in which species occurred).
1

Year
Species

1973

1981

Ranunculus sceleratus
Ranunculus circinatus
Ranunculus trichophyllus

2

10

Year

Juncus effusus

2

3

1

Juncus subnodulosus

1

1

3

Iris pseudacorus

3

1

1

Lemna trisulca

8

3

10

6

2

2

Ceratophyllum demersum

3

7

5

7

1

1

1

Myriophyllum verticillatum

13

4

Myriophyllum spicatum

10

1

Lemna minor

1

4

Scirpus maritimus

1

2

2
3

17

9

5

21

8

14

8

5
*

1

Polygonum amphibium

2

Rumex hydrolapathum

1

Hottonia palustris

3

Myosotis caespitosa

1

Mentha aquatica
Alisma plantago-aquatica

8

Sagittaria sagittifolia
Elodea canadensis

13

Potamogeton natans

18

Potamogeton perfoliatus

8

Potamogeton pusillus

1

Potamogeton crispus
Potamogeton pectinatus

Groenlandia densa

virtually

1

1

7

Carex riparia

9

4

5

1

Carex otrubae

2

30

29

Glyceria fluitans

*

2

2

Glyceria maxima

8

3

4

Leptodictyum riparium

1

1

Riccia fluitans

1

3

Chara sp.

2

1

1

Chara globularis

1

1

Chara vulgaris

7

7

Enteromorpha sp.

1

Filamentous Algae

1

Blue-Green Alga

1

2

*

8

6

15

10

5

1

22

1

1

10

3

4

9

3

2

1

1

10

14

*

3

32

2

1

devoid of vegetation.

and Z.

6

1

12

Zannichellia palustris

pusillus

7

1

2

1

Scirpus tabernaemontani

1

Baldellia ranunculoides

4

Eleocharis palustris

Phragmites australis

Veronica catenata

5

5

Callitriche sp.

3

Sparganium erectum

Sparganium emersum
Typha latifolia

Hippuris vulgaris

Berula erecta

1982

1

Nasturtium officinale agg.
Epilobium hirsutum

Oenanthe fistulosa

1973 1981

1

3

Ranunculus aquatilis

Apium nodiflorum

Species

1982

Number of species recorded
each year
Total number of species
recorded

43

41

38

54

1

19

*

Recorded elsewhere in sub- district
but not in sampled dykes.

A few dykes were clogged by vigorous growths

of P.

palustris.

The dyke flora in 1982 was very similar to that which had been recorded in
1981 although there was a further small drop in the number of species recorded (38
species). The mean number of species recorded per dyke was 5.5 (range 0-14
species, n = 33). Many dykes were still largely devoid of vegetation, either as a
result of further dyke cleaning or because, even in the absence of cleaning, the dyke
vegetation was not able to regenerate.
39

Summary
As an area of marshland in which to study the effects of conversion from grazing
marsh to arable use on the dyke flora, Happisburgh — Winterton Internal Drainage
District sub-district 1 was less than ideal. Even before the recent changes in land
management saline groundwater entering the drainage system had resulted in a
relatively impoverished dyke flora. However, any deficiencies in the flora were
more than compensated for by the large amount of information available from the
1973 and 1974 surveys. These records enabled any changes in the dyke flora, land
use or drainage pattern to be readily monitored.
Since Burnley Hall Estate changed hands in 1978 most of the grazing marsh in
the area has been ploughed up and used to grow cereals. Many of the dykes have
been replaced by underdrains and those that remain are more efficiently cleaned
than in the past. Water levels in most dykes are lower as a result of increased pumping. The drainage improvements have led to increased seepage of groundwater into
the dykes which has caused a general rise in the salinity of the dyke water and the
deposition of iron hydroxide (ochre) in most dykes.

The changes in land use and associated improvements in land drainage have
involved the removal of 1 7 km of dyke and have had a marked effect on the flora of
the remaining dykes. Most species of plant are less frequent than they were, most
dykes contain less species than they did and most species, when they are present in
dykes, are less abundant than they were. Many dykes contain very little aquatic
vegetation and some even lack bank vegetation as terrestrial species have been very
slow to colonise the banks where they have been reprofiled. In sharp contrast to
most other species P. pusillus, Z. palustris, and to a lesser extent P. crispus , thrive
under the new management regime. P. pusillus , which was very rare in 1973, and Z.
palustris , which was not recorded in that year, are now the most abundant species in
some dykes and may be present in sufficient quantity to impede the flow of water
along the dykes.
Systematic sampling in 1981 indicated that the recent changes in land
a detrimental effect on the dyke flora. Further systematic
sampling in 1982 and observations made during land use and drainage surveys in
1983 not only confirmed this but failed to find any signs that the vegetation was

management had had

recovering.

Discussion
Until the 20th century the marshes in Broadland were used almost exclusively for
grazing. Examination of herbarium material and old records indicates that the dykes
draining most of the area supported a rich aquatic flora. In those areas where traditional management is still practised the present day flora is very similar to that
which was recorded in the late 19th century (Driscoll, 1982).
Since the 1930’s, but particularly since the early 1960’s, an ever increasing
proportion of the marshland has been ploughed up and converted to arable use. In
the past conversion took place on a small scale and usually involved little or no
drainage improvement. Conversion was often temporary, the land reverting to grass
after a few years of arable cropping. Any effects on the dyke flora caused by the
absence of stock grazing and poaching the margins of the dykes were similarly shortlived.
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In recent years conversion has been carried out on a much larger scale and is intended to be more or less permanent. It usually involves improvements in land
drainage, including the installation of underdrains, the removal of superfluous
dykes and more intensive management of the remaining dykes. These changes have
a damaging effect on the dyke flora which is likely to be permanent in the absence of
a more sympathetic dyke management regime.

Agricultural improvements have already led to restriction of the ranges of
of plant that occur in Broadland dykes. If drainage improvement

several species

schemes continue to be introduced at the current rate it is probably only a matter of
some of the local species start to disappear.

time before
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PLANT RECORDS FOR
E. L.

1984

Swann

282 Wootton Road, King’s Lynn, Norfolk

Michaelmas Daisy.

Aster lanceolatus

E02, Whitwell Common, one large stand; Ell, Drayton, two large patches by
railway; E20, Harford tip, abundant; Old Lakenham; E21, Rackheath, sizable colony by roadside; Crostwick Common, abundant; E22, Felmingham, disused
railway station.

Michaelmas Daisy.
A. novi-belgii subsp. laevigatus
E20, Harford tip; Ell Hellesdon, large clumps; E21, Crostwick Common.
A. novi-belgii subsp. floribundus

E20, Harford

tip.

A. novi-belgii subsp. novi-belgii
E10, Cringleford, small colony near Phragmites by R. Yare; Ell, Cringleford, in
marsh; El 2, Aylsham, by roadside at Abel Heath; El 4, West Runton Common,
reducing; E21, Crostwick Common, large thickets.

A. x versicolor
Michaelmas Daisy.
E20, Trowse; Norwich, disused city station; Brian Avenue, pavement weed.
All recorded

Bromus

by E. T. Daniels; they

are established aliens.

California Brome.

carinatus

Alien grass. E39, Ditchingham, 45 spikes, A. Copping rep. E.T.D.
Calystegia sepium var. sylvestris
Alien.

E20, one plant with completely petalous

corolla,

Bindweed.
Drayton churchyard,

E.T.D.
Chrysanthemum maximum
Established alien.

Shasta Daisy.

W84, Burnham Overy

E.T.D.
Cockspur Grass.

Staithe, garden throw-out,

Echinochloa crus-gallii
Alien. E30,

Strumpshaw

pit,

E.T.D.

Strumpshaw

tip,

E.T.D.

Cockspur Grass.

E. utilis
Alien. E30,

Echinops
Alien.

Globe Thistle

ritro.

W79, Foulden, abundant, A.

Fumaria capreolata
Native. E23, Aldborough,
Geranium pratense

We

look

upon

this as

an

field

alien.

L. Bull.

margin, Mrs.

M.

Rampant Fumitory.
A. Brewster rep. A.L.B.

Meadow
W79, Foulden,

Cranesbill.

frequent, A.L.B.

Round-leaved Cranesbill.

G. rotundifolium

Denizen. E03, Letheringsett, weed on rockery, E.T.D.

Goodyera repens
Creeping Lady’s Tresses.
Naturalised alien. E03, Holt Country Park, not the station near Heath House which
is other side of road, 31 fig. spikes, E.T.D.
Hyoscyamus

Mixed

Henbane.

niger

status.

E20, Arminghall, 141 plants, E.T.D.

Lysimachia punctata
Alien. E20, Norwich, waste area, E.T.D
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Loosestrife.

Mentha x dumetorum

A new

plant.

W62,

Hybrid Mint.
S.

Wootton, C. P. Petch.

Panicum miliaceum
Alien grass. E30, Stmmpshaw
Petroselinum segetum
Native. E18, near Diss, G.

Common Millet.
tip,

E.T.D.

Corn Caraway.

Maybury

Populus nigra var. hetulifolia

W89,

W. Lambley, two

Sturston, P.

rep.

E.T.D.

Black Poplar.
old trees; Ell, Costessey; E18, Dickleburgh.

Reseda inodora
Alien. W62, Wolfterton, in carrot crop, P.

Gotham

rep. C.P.P.

Golden Dock.

Rumex maritimus
Native. E30, Cantley,

E.T.D.
Foxtail Millet.

Setaria italica

Alien grass. E30,

Stmmpshaw

pit,

E.T.D.

Green

S. viridis

Alien.

E30,

Stmmpshaw

pit,

Willow Spiraea.

Spiraea salicifolia

Nat. alien. E03, Briston, large patch on old railway,

E.T.D.

Cowberry

Vaccinium vitis-idaea

W61. Introduced along

Bristle-grass

E.T.D.

a

path on Leziate Heath 1984. R. Stevenson conf. C.P.P.

Twiggy Mullein.

Verbascum virgatum
W79, Foulden, A.L.B.

Casual.

FLOATING WATER-PLANTAIN, LURONIUM NATANS IN NORFOLK
,

R.

J.

Driscoll

Nature Conservancy Council, Northminster House, Peterborough.

Luronium natans (L.) Raf., is known from only two
Norfolk, Calthorpe Broad and dykes near Potter Heigham, both in East
Norfolk. The following notes are based largely on unpublished material held at the
Nature Conservancy Council Regional Office, Norwich (N.C.C.), Biological
Records Centre, Monks Wood (B.R.C.) and the Castle Museum, Norwich
(NWH.). All records are fully documented in a longer report (Driscoll, 1985).
Floating water plantain,

localities in

Calthorpe Broad
T. G. Tutin discovered L. natans in the dyke leading from the house into Calthorpe
Broad (TG4025) in July 1955 (N.C.C.). This has generally been accepted as the
earliest record of this species in Norfolk, although Petch and Swann (1966)
attributed the earliest record to A. C. Jermy in 1956. It has generally been assumed
that L. natans is a recent addition to the flora of Calthorpe Broad and that it was
probably introduced by R. Gurney. Evidence has recently been found that indicates
this is almost certainly the case (Driscoll, 1985).

Between 1948 and 1955 R. Gurney and C. Gurney compiled an extensive list of
found growing in or near Calthorpe Broad (N.C.C.). L. natans is absent from
this list and from an earlier list that R. Gurney compiled of plants he had drawn
from Calthorpe Broad (NWH.). R. Gurney studied Calthorpe Broad for several
plants
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years and lived in a house a few yards from the broad. It is unlikely that a fresh
water biologist with his experience would have overlooked L. natans if it was present or failed to record the fact if he had found it.

However, in May 1949 R. Gurney made two drawings of L. natans. One has
the caption ‘A. natans 21 5.49/Rooted in pot’, the other is captioned ‘A. natans
21.5.49/floating plant’ (NWH.). It seems quite possible that these plants, or their
descendants, ended up in the dyke leading from the house to the broad, although
whether the introduction was intentional or accidental we will probably never
know.
In 1970 the pH in Calthorpe Broad dropped catastrophically, causing a marked
impoverishment of the aquatic flora. Since then attempts have been made to control
the pH fluctuations by adding lime. Although Gosling and Baker (1980) stated that
L. natans failed to reappear after 1970 it was recorded from its usual station in the
dyke leading into the broad by R. J. Hornby on 20th August, 1974 (N.C.C.). The
most recent record from Calthorpe Broad is the present author’s record from the
same dyke on 1st October, 1974 and there is no evidence that the plant is still pre-

Baker, pers. comm.).

sent (S.

J.

Potter

Heigham

The

record of L. natans in Norfolk is P. H. Oswald’s previously unpublished record from the Potter Heigham area on 14th August, 1951. He found
the plant growing in a soke dyke (the dyke that runs parallel to and just inland of the
river bank) near the River Thurne between Potter Heigham and Candle Dyke.
Unfortunately a more precise locality is not available (P. H. Oswald, pers. comm.).
earliest definite

The earliest record that can be precisely localised is J. Pankhurst’s record from
dyke near Potter Heigham railway station (TG418190) in July 1953 (B.R.C.).
During the 1970’s the plant thrived in several dykes that drained the marshes south
east of Potter Heigham village (TG4219, TG4218, TG4118) (Driscoll, 1976).
a

By 1983 improvements in land drainage had lowered the water table in the area
causing some of the dykes to dry out. The loss of the few remaining plants as a
result of further lowering of the water table or rigorous dyke cleaning seemed a
distinct possibility. After discussion with local Nature Conservancy Council staff
the decision was made to transfer some plants to dykes with a more sympathetic
management regime. Three clumps of plants were transplanted into dykes that
drain grazing m arshes south west of Potter Heigham (TG41 18) on 23rd September,
1983. The introduction was fully documented to avoid any future misunderstanding (Driscoll, 1984). The transplantation was successful and all three clumps
were thriving when the site was visited in July 1984.
References
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THE NATTERJACK TOAD
J.

IN

NORFOLK

Buckley

77 Janson Road, Southampton

Introduction

one of the most endearing of all vertebrates to be found in the
animal and many individuals of different sizes may be found in
the same burrow or hiding place. The body is more brightly coloured than in the
common frog or toad and its irises are beautifully pigmented. Its rounded body
form and running gait make it seem more like a small mammal than an amphibian.
When warm enough, it is an alert animal and interesting to study, for its behaviour
is not so rapid that it is difficult to follow nor so slow that it becomes boring to
observe. The call of the males during the breeding season is remarkably loud and
evocative of warmer climes where amphibians abound. Unfortunately it is now very

The

natterjack toad

county.

It is

is

a social

rare.
it is given special protection under the Wildlife and CounAct (1981) and specimens must not be caught, collected, sold, killed or kept
without a licence from the Nature Conservancy Council. Nor is it legal to disturb
them or damage, destroy or obstruct a place where they are sheltering.

In view of this rarity

tryside

The aim of this paper is not only to present evidence of the former distribution
of this species in Norfolk, to review the current situation and to look to the future,
but also to show a link between this information and what is known of the ecological
requirements of this species.
The natterjack toad, Bufo calamita Laurenti, has probably always been the least
abundant of the six species of amphibian native to the British Isles. At the maximum extent of the last glaciation, the only successful refuge of the natterjack appears to have been the Iberian Peninsula. With the retreat of the ice some 10,000
years ago, when Britain was still joined to the continental mainland, the range of the
expanded and it had no problem in colonising Britain. During this period,
8,000-4,000 years ago the climate was warmer than today and the toad may have
been able to occupy a greater range of habitats than at present. Now it is at the edge
of its geographical range, always found on sandy soil with the associated communities of lowland heath or coastal sand dunes. It was fortuitous that in Neolithic
times 3,000-5,000 years ago, man began forest clearance with the help of fire and
provided the toad with tracts of heathland on which to survive the climatic
deterioration, in addition to the naturally formed coastal sand dunes.
species

The

natterjack is the smaller of the two toads native to Britain. Adults range in
between about 45
and 70
(snout to vent) and weigh about 20 g. Common toads, Bufo bufo L., particularly the females, exceed this length and are con-

mm

size

mm

siderably heavier.

The yellow stripe down the back is of course the best diagnostic feature of the
They can also be distinguished from common toads by having yellow/green

species.

than orange/yellow)

paratoid glands rather than ones divergpatch of darker looking, slightly granular, skin on
the posterior of the underside rather than the uniformly coloured underside of the
common toad. The natterjack has relatively short hind limbs which facilitate the
(rather

ing towards the posterior;

irises; parallel

and

Trans. Norfolk Norwich Nat. Soc.
1985. 27(1), 45-62.

a
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running

gait that is characteristic

the tadpoles and

The

of the species. It is possible to distinguish between
species but this requires careful examination.

spawn of the two

natterjack not only requires a suitable terrestrial habitat for most of its
life but also a suitable aquatic habitat for spawning and larval

and adult

juvenile

development.

The

—

altitude, topography, soil and
with a very warm place to live. Sandy soils
heat up rapidly in the sunshine and at the same time allow the toads to burrow and
avoid extremes of temperature. This habitat also supports a short vegetation which
enables the sun’s rays to penetrate to ground surface and provide a suitable
microclimate for the activities of this amphibian. The vegetation also gives cover
from predators and an abundant supply of invertebrate prey. Experiments to find
the voluntary temperature of adult natterjack and common toads show that natterjacks prefer to live at a higher temperature than common toads (Strubing, 1954 in
Beebee, 1979). This information confirms what one might expect from a comparison of the habitats of the two species.
flora

—

all

combine

features of the toad’s habitat
to provide this toad

Living on well drained habitats,

is

it

scarcely surprising that natterjacks are

A typical natterjack breeding
shallow, unvegetated puddle with gently sloping sides and a maximum
depth of 30-50 cms. These pools tend to be topped up by winter rains and they
slowly dry out during the summer. The development of natterjack tadpoles in the
unshaded, shallow pools is rapid as the water is soon warmed by the sun’s rays. Experimental evidence shows that natterjack tadpoles develop quickly at temperatures
which prove lethal to those of the common toad.
associated with shallow ephemeral pools

and ponds.

site is a

The water of heathland ponds tends to be acid and many are unsuitable for
tadpole development. On heathland sites the toads select those pools with a pH in
the range 6-8 (Beebee & Griffin, 1977). On dunes, the slacks are usually well supplied with inorganic nutrients and are suitable for the development of natterjack
tadpoles.

The timing of the breeding

each year depends on the weather but generally the
in April and may be seen wandering about
Woolston (1969) suggests two or three conafter dusk. After several warm days
secutive days over 10°C
the males assemble at the breeding pools and call at dusk
to attract other members of the population. Their call can be heard at a distance of
about 1 km on a calm evening and this is a way of attracting toads to suitable
breeding pools which may not be so widely distributed from one year to the next.
On arriving at the pools, the females go into amplexus with a male and the spawn is
deposited in shallow water at the pool edge. After spawning the females usually
leave the area of the pool but the males remain for several weeks before moving
away. Most spawn is deposited during the period mid April to late May but heavy
rain in June and July can produce late spawnings. It remains to be shown whether
late spawn strings are the result of females spawning twice or first time breeders
becoming mature late in the year, but there is evidence of a female spawning twice
natterjack toads

come out of hibernation

—

—

in the year.

The

tadpoles generally develop rapidly reaching a

maximum

length of about 25

mm (smaller than the common toad) before metamorphosing after about 6-7 weeks.
7-10 mm and when the
The body length of the newly metamorphosed toadlets
is

ground surface is not too dry they disperse into surrounding vegetation. They feed
rapidly and reach up to about 30
by their first hibernation. There is evidence

mm
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that

males mature in their 3rd year and females in their 4th. Mortality

is

high dur-

ing the tadpole and toadlet stages but is probably less once the individuals are
mature: the oldest recorded wild natterjack was 11 years old (Brian Banks, pers.

comm.) and a captive specimen has lived 15 years (Smith, 1954).
Small populations of natterjack toads are to be found in three localities in preday Norfolk, yet in the last century it was described as ‘more local than rare,
being found abundantly in many places’ (Southwell, 1871). Were it not for the
researches of Trevor Beebee (Beebee, 1974) which document the decline of this
species throughout the British Isles, one might at first thought dismiss Southwell’s
comment on the status of this toad, but evidence collected by the author over the
past 10 years suggests that Southwell probably did make a correct assessment of the
toad’s status in Norfolk.
sent

The first mention of the natterjack as a British species is by Pennant (1776). He
had heard about it from Sir Joseph Banks who had found the toad near Revesby Abbey in Lincolnshire (Smith, 1954). The earliest record for Norfolk is 1808 and it is
in a letter from William Roscoe to Banks, dated August 14th. Roscoe wrote “I have
now
.

.

.”

me 3 Natterjacks alive in a box from a place four miles from Norwich
He went on to describe their behaviour and appearance. Banks replied on 19th

before

December confirming Roscoe’s identification of the toads as natterjacks
(manuscripts in the library of the Linnaean Society London. The Smith Papers).
Figs. 1 and 2 show the distribution of all known records for the natterjack in
Norfolk and details of each numbered record are given below. Numbers in parentheses denote doubtful or unconfirmed records or ones possibly relating to escaped
animals. Except for the first mentioned, initials only are used for reference to
recorders whose names appear in the acknowledgements list.

West Norfolk
1
TF 62. A specimen, or specimens, were obtained for S. M. Miller in the
neighbourhood of Wootton. (Miller & Skertchley, 1878). It is possible that natterjacks could have occurred on the commons of North and South Wootton, TF 6524
and TF 6523.

2

TF

62.

Roydon Common supported

a

colony of Natterjacks until quite recent-

They were known at this site to C. P. Petch before the last war (pers comm.) and
E. L. Swann used to see and hear the toad on the common before 1965 (pers
comm.). A number of individuals were seen in a pond on the heath during the
course of a Society excursion (TF 681220). This pond appears to be too acid for the
development of natterjack tadpoles and it is more likely that the toads bred in the
fen bottom where more alkaline water from chalky boulder clay deposits drains
ly.

.

through the fen (Daniels, 1974). No natterjacks were seen by R. E. Daniels during
the course of his studies at the common in the late 1960’s. The last known specimen
was recorded by R. J. Hornby on 16th September, 1973 when a large adult was
found under a piece of corrugated iron in the old sand quarry on the western side of
the common (TF 680220).

TF 64. A specimen, or specimens, were obtained for S. M. Miller in the
neighbourhood of Hunstanton (Miller & Skertchly, 1878). Nothing is known about
the locality where the toads were collected.
3

4 TF 74/84. Scolt Head. Two specimens were found at the west end of the island
by Bob Chestney during the summer of 1977. E. A. Ellis confirmed the identity of
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Fig.

1

Localities in Norfolk

where natterjack toads have been recorded. Numbers
unconfirmed records.

in parentheses denote doubtful or
(9)

1

2
3

Wootton
Roydon Common
Hunstanton

17
18
19

Sutton Fen
East Ruston

Reedham

4 Scolt Head Island
20 Sites in
5 Syderstone Common
TM49
6

Holkham

(7)

Thetford

NNR

8 Sparham
(10)

Themelthorpe
Wiveton

(11) Costessey

12

Beeston

(16)

21

Oby

22
23
24
25
26

Ormesby

Common

13 Framingham Earl
14 St. Faiths
15 Bryant’s Heath

TG40

Hickling
Winterton
Sites in

and

NNR

TG50

Caister-on-sea and

Hemsby
(27)

Flordon

Common

Hardley

Fig. 2

Area of map marked by dashed
1 enlarged to show former

line in Fig.

natterjack localities in

and

TM49. Dashed

parish boundaries.
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TG40, TG50
lines

represent

one of the specimens. In September 1977 R. Barnes saw a single specimen on the
beach amid the embryo dunes at night and a further specimen in the dunes in
August 1979. Both specimens were in the Bight Hills region of the island.

TF

83. Syderstone Common. Although well known to the locals this colony was
brough to the notice of herpetologists in 1962 by R. S. Thorpe who was then a
school-boy amateur herpetologist. He communicated his finding to G. Malenoir of
the British Herpetological Society who recorded the details. R.S.T. visited the site
on several days during August only finding several a day as the weather was poor.
On one warm and sunny morning about 20 of different sizes were found running
about on the heath and roadside. They were found on the area ploughed up for

5

first

arable farming in 1975.
6

TF

84.

Holkham Meals. This colony was known

to R. P.

Bagnall-Oakley in the

young specimen was found on the pine covered sand dunes on 5th
August, 1956 by R. M. Race (nee. Barnes).
TL 88. Nun’s Bridges Thetford. On a summer’s evening in 1978 Mr. Beau7
( )
)
saw a single natterjack by the River Thet. It was observed for a few minutes
mont
1950’s and a

before

it

disappeared in the vegetation.

East Norfolk
8

TG 01.

Sparham

,

TG 0717.

Records on

this site

come from

the diaries of F.

The entries are as follows:—
“March 23rd 1869. Sparham. I caught

Norgate.

2 natterjack toads for T. E. Gunn”.
“June 7th 1869. Sparham found a black natterjack toad”.
“June 21st 1880. I caught 2 natterjack toads in their holes in a sandy bank on
the heath (to send to Somerset)”. The heath referred to is almost certainly Sparham
Heath/Common (P. W. Lambley, pers. comm.).

TG

Themelthorpe. A note in a letter from W. Crisp, 1st March 1948, to
02.
9)
E.A.E. says that there used to be natterjacks at Themelthorpe according to a man
called Jimmy Clacton who lived there.

(

TG

10 )
04. Mrs. Parry of Wiveton found a dead specimen in her garden during
1977 and contacted E.A.E. The identification of the toad was not confirmed. Reports
of natterjacks at Cley in 1970/71 were erroneous (R. A. Richardson, pers. comm.)

(

(

11

site

.

TG

11.

Costessey

by G. E. Kett

TG

Common.

(per E.A.E.)

but

it

some natterjacks were recorded at this
has not been possible to confirm their presence.

In 1978

TG

12
1642. In the 1920’s the natterjack was to be
14.
Beeston Common
found on the common according to A. Savin of Cromer (K. C. Durrant, pers.
comm.). Later a single specimen was found during an ecological survey of the common by M. B. Danvers (1938-40). There are no known subsequent records.
13 TG 20.
1833. In a letter written on 4th March to J. E. Loughton, Sam Woodward wrote “In Norfolk the Natterjack was formerly tolerably abundant on the
estate of the late Dr. Rigby at Framingham Earl near Norwich, which is high
ground containing some marshy spots”. The letter also contains the following
sentence “I found one a year ago in the loose sand of the chalk pit near the Lunatic
Asylum, Thorpe”.

TG

14
21. St. Faith's 1833. In a letter from Sam
he records “several specimens taken at St. Faith’s”.
were collected is not known.
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Woodward to J. E. Longdon,
The locality where the toads

TG

TG

2529. 1938. Natterjack toads were
22. Bryant's Heath , Felmingham.
15
discovered at Bryant’s Heath by A. E. Ellis (1939). A.E.E. first saw a specimen
when one scuttled across the track as he cycled on to the heath. It was collected and
subsequently preserved as a wet specimen in the biology museum at Epsom Collong. The label reads
Natterjack Toad
lege. The toad is a female, about 60
(Bufo calamita) Felmingham, Norfolk, July 1938. On a subsequent visit A.E.E.
found lots of newly metamorphosed toadlets and transferred some to his garden at
Thorpe. One of them survived for several years on the rockery before it was ac-

mm

:

cidently killed.

TG

TG

3800. Natterjacks are said to have been
16 )
30. Hardley Churchyard.
there in the 1920’s according to Lionel Crisp who used to farm the area and was
keen on wild life {per E.A.E.). E.A.E. was unable to confirm the presence of natter(

jacks in this area

on three

visits

he made.

TG

17
32. Sutton Fen 1862. This record comes from the diary of F. Norgate and
the entry reads as follows:—

“April 25th 1862. Sutton Fen we saw a natterjack toad and a great number of
.” It is assumed that Sutton Fen was
bed of marsh ferns (L. thelypteris)
near Sutton Broad.
pike, a

.

.

18 TG 32. East Ruston. c. 1909. The Rev. M.C.H. Bird (1909) records “one or
two colonies of the natterjack or running toad in Ruston”.
19 TG 40. Reedham TG 4201. There formerly existed a very large colony of natterjacks at Reedham numbering many thousands in the 1930’s. They lived on the
sandy higher ground and bred in the numerous ditches of the grazing marshes on
both sides of the River Yare. They hibernated in the higher sandy ground and the
railway embankments. In his ‘In the Countryside’ column of 6th June 1952, E.A.E.
recorded them spawning in the shallow muddy tide pools beside the river. In 1957
A. J. Durrant of Holly Farm, Reedham said that there were “quite a number still
present in various spots at Reedham”. More details are needed to know when this
colony finally became extinct but individuals may have lived on into the early
1960’s.

TG 40.

Fig. 2 shows where various naturalists encountered natterjacks in the
between 1923 and 1958 (H.E.C., H.J., E.A.E.). There can be no doubt that
these creatures were once extremely abundant on this tract of countryside. The
Pagets considered them to be “common at Belton, Oby,&c.” (1834). Professor C C.
Babington encountered numerous natterjacks on heath track near Caldecott Hall,
near Fritton on 29th June 1840 and the situation was much the same when Patterson (1905) wrote “in the course of an hour’s hunt among the strawberry beds and
coarse herbage at the ditch sides at Belton, I have seen scores of all sizes.” In Rope
(1934) a note from E.A.E. contains the following sentence “An idea of their number
is given by a colony at Stepshort in Lothingland, where I counted over 200 individuals in August; one, slain by a scythe on 26th July 1926, had eaten many
beetles”. On 29th May 1932 dozens were seen by P. E. Rumbelow and E.A.E. on a
sunny hedgebank at TG 486035. On 2nd August 1947, shortly after a shower of
rain, scores, especially young ones, were seen by E.A.E. in the same area as Babington had encountered specimens over 100 years previously (TG 470014). They
were known around Fritton Lake (1932) to E.A.E. and he wrote “they are very
abundant all round the dry ground of the lake, down to the marshes on the west
side” (in Rope, 1934). They also occurred on nearby Barney Bush and westward to

20

past

50

Caldecott. Natterjacks were well known to H. E. Chipperfield on Fritton Warren
between 1919 and 1930 when he lived in the district at Haddiscoe. K. B. Clarke
remembers being shown specimens from Belton Common in about 1953 and thinks
that they could be found on the common for a number of years after that date. H.
Jenner vividly remembers collecting natterjacks on the Fritton marshes below Fritton Warren where they bred in the dykes. Toads could be heard calling up until
about 1961. Of their behaviour E.A.E. (in Rope, 1934) wrote “they are gregarious,
burrowing into sandy banks near fenny ground: large specimens are rare. They
emerge in late April or early May, later than Frogs or Common Toads; and I have
noticed them hibernated at Belton by 22nd September 1926”. At some sites they
seem to have bred on the grazing marshes within about 1 km of suitable terrestrial
habitat but at other sites the breeding sites were very close to where the toads spent
most of the year. At Tom Brooks’ Fen near Belton railway station, they were to be
found at all times in his sandy market garden, hiding under stones or in a sandy
bank and running about at night in search of beetles etc. (E.A.E., pers. comm.).

The toad’s decline was rapid after the Second World War. There were still a
few at Stepshort in 1958 (E.A.E., pers. comm.). One was found at Herringfleet in
1957 near Meen’s Farm and it seems likely that some may have persisted into the
1960’s, but have now been extinct for about two decades.

TG

41.
Oby (now joined with neighbouring Ashby). Natterjacks were said to
21
occur there by the Pagets (1834).

22 TG 41. Ormesby c. 1893. The Natterjack was
Yarmouth by M. C. Cooke (1893).

said to occur at

Ormesby near

TG

42. Swim Coots, Hickling 1 1th May 1924. Recorded at this site by W. G.
23
Clarke (per E.A.E.). Perhaps Gadow (1904) mistook the call of the natterjack for
that of the edible frog in 1883 when he visited Hickling Broad.

TG 42.

Winterton/Horsey Dunes. Still present on this stretch of dunes but
range has decreased since the 1940’s. During the late 1950’s it was frequently
found on the dunes (E. Duffey, pers. comm.). His largest single find was six under a
piece of discarded drainpipe. In September 1958 J. Sandford found newly metamorphosed natterjacks at Winterton, (per E.A.E.).
24

their

TG

25
At the time when the Pagets wrote their ‘Sketch of the Natural
50.
History of Yarmouth and its Neighbourhood’ (1834) It is clear that the Natterjack
was locally abundant for they wrote “common in gardens in and about the town”.
The situation was the same when Patterson wrote ‘Nature in Eastern Norfolk’
526099.
(1905). E.A.E. (pers. comm.) gives one record for the North Denes,
This was a well-known breeding area throughout the 1920’s. A large female was
found there in 1964 (per J. Pickett). They also used to occur at Crow Farm,
521030. E.A.E. “saw swarms of
Gorleston where they bred in a pond at
toadlets leaving there on occasion”.

TG

TG

(pers. comm.) came across a few in the vicinity of Bunkers Hill
503004), including two with common toads in a pea field of Horace Rolfe’s
Farm close by. Natterjacks were also said to have been present in the adjacent
Lound Water Works (K. B. Clarke, pers. comm.).
26
51. Hemsby. Patterson (1905) recorded that they were scarce in the area
of Hemsby.

Lound. E.A.E.

(TG

TG

TG

51.
Caister-on-Sea August 1960 (TG 516133). One specimen seen by
G. Goldsmith. Natterjacks were also recorded by P. Trett on the marshes

51

J.

at

Caister-on-Sea prior to 1960

(N.C.M.

record).

TM

27 )
19.
Flordon Common. Dr. Deacon, who recently died aged 100, said, or
was told, that they used to be found at Flordon Common and that their ear bones
were used in some sort of cure or other {per E.A.E.).
(

Alterations to the terrestrial and aquatic habitats of the natterjack appear to
have been responsible for the decline of this species. A number of factors have been
indicated as important by Beebee (1973), E. A. Ellis (pers comm .), Ellis and Knight
(1958), and H. Jenner (pers. comm.). These factors are:
1
ploughing of heathland and its use for arable crops
2. afforestation of heathland
3. lack of heathland management leading to the scrubbing up of heathland
4. use of heavy machinery on land, such as the bull-dozing of sandy banks
5. urban and holiday developments on the coast
6. drainage of ditches by lowering the water table
7. pollution of dykes by run off from agricultural land
8. subtle changes in drainage dykes (including steeper sides and deeper water)
9. tarring of roads and also fouling of roads by oil from cars and tractors
10. crop sprays
11. 1953 sea floods
12. competition with the common toad.
.

.

The present
Today

there are no sites in Norfolk where natterjacks can be seen in vast numbers as
described by Patterson (1905) and Ellis (in Rope, 1934). Beebee (1974) considers
that there must have been a 99% decline in the number of natterjacks in E. Anglia.
No Norfolk colony can be measured in thousands of adults and in Suffolk the natterjack

is

extinct.

The three areas where natterjacks are found in Norfolk are all nature reserves,
the Holkham NNR, Winterton NNR and Syderstone Common, a Norfolk
Naturalists Trust reserve. The natterjack colonies on the NNRs are based on sand
dunes/duneheath and

at

the

NNT’s

reserve

on heathland.

Winterton N.N.R.

The Winterton Dunes reserve extends from Horsey Warren in the north to Winterton Great Valley to the south. It is a medium sized (325 ha) well developed, limedeficient dune system with quite a rapid change from dunes, through slacks, to dry
heath as one walks inland from the beach. Natterjacks are now restricted to this part
of the coast in E. Norfolk. The area was established as a reserve in 1956 and even
then it was known to locals that the slacks in the dunes did not hold as much water
as they had formerly. This was a result of drainage to the west of the site and
possibly the accumulation of wind blown sand in the slack basins. In earlier times
the dunes extended further inland but habitat has been lost to agriculture and the
spread of birch and rhododendron.
There was very much more water in the dunes during the 1940’s and 50’s than
comm.) and the disappearance of breeding sites had
resulted in a decrease in the number of toads. The main conservation problem at
Winterton has been to provide enough breeding sites for the toads and to correct the
pH of the pools where they were too acid for tadpole development.
in the 60’s (R. E. Stebbings pers.
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Although many slack basins are shown on the 1952 map of this N.N.R., by the
beginning of the 1960’s only one area was holding enough water to permit spawning and toads were confined to this area on the reserve. It was during the period,
1961 to 1963, that the toads were intensively studied by J. Woolston (1969).
Although the toads spawned successfully, the slacks dried out before the tadpoles
were ready to metamorphose. In 1962 Woolston counted the number of eggs in two
spawn strings and obtained results of 1800 and 1500. Perhaps these strings were
produced by first time spawners which had metamorphased in 1958. With the help
of T. Charlton I have found that the average number of eggs per string for first time
spawners at one site was about 2,000 (mean = 1983, range = 1064-3575, n = 14).
In all three seasons of Woolston’s study the slacks dried out before the tadpoles
could metamorphose. He found toads spawning in drainage ditches outside the
reserve but although spawn was laid in 1963, the water became foul and the tadpoles disappeared. At this time the area was being converted from rough grazing to
arable fields. He estimated the total population of adults to be about 100 on the
reserve and about 40 around drainage ditches to the south. Although natterjacks
may call around and even spawn in modern drainage ditches, these lack the thermal
properties necessary for rapid tadpole development and they may become polluted
by run-off from adjacent fields. Successful metamorphosis in such a site is unlikely.

Woolston encountered no juveniles during his study of the Winterton toads and
emerge naturally were from a spawn string which happened to
have been deposited in a water-filled mortar bomb crater. In 1963, after discussion
with N.C.C. staff, he created an artificial pool using a plastic liner in the main slack
basin. It was about 8 inches deep and had an area of 25 square feet. The 1,000 tadpoles placed in the pool, suffered from cannibalism and predation by beetles so that
only about 100 toadlets finally emerged. This pool was replaced in 1964 by a tin
bath from which some toadlets successfully emerged. These experiments clearly
demonstrated that it was lack of water which was preventing successful breeding. In
1966 unusually heavy rain in May raised the water table sufficiently to allow the
natterjack tadpoles to metamorphose before their slack dried up.
the only toadlets to

Between 1967 and 1971 there was no significant breeding success and a decade
Woolston had clearly identified the problem of the Winterton natterjacks, the
Nature Conservancy Council had a pool 27 m x 10 m excavated to 30 cm below the
water table in September 1971. The toads used the scrape in 1972 but the number
of tadpoles declined during their development due to predation and dessication.
The pool was deepened by a further 30 cm and six small pools made to the north
and breeding was very successful in 1973. The toads were studied in 1974 by R.
after

Pullen

who

estimated the population as being about 125-200 (Pullen, 1975).

Since 1975 the success of the natterjacks has been monitored by a succession of

summer wardens and their observations have been used to help compile Table 1. In
1979 a new scrape was completed early in the year but the water was too acid (about

pH

4.5)

and

this

November 1980.

was

A

rectified

third scrape

by the addition of 400 kg of mushroom-chalk in
was formed in mid-May 1983 behind the frontal

dunes to the south of the old toad pool.

seems that since establishment of the N.N.R. no new slacks have been formwind blowing away the sand down to the water table at a dry time of the
year. The N.C.C. has successfully provided and maintained artificial slacks for the
natterjacks to breed in.
It

ed by the
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Table
1957

1.

Breeding Success of Natterjack Toads

Low

rainfall.

at

Winterton

Breeding unlikely to have been successful

NNR.
(J.

Woolston).

1958 High rainfall in May, June and July. Successful breeding. Newly metamorphosed toadlets found.
1959

1960
1961

1962
1963

Low rainfall. Breeding unlikely to have been successful.
Low rainfall. Breeding unlikely to have been successful.
No breeding success. (J. W.)
No breeding success. (J. W.)
No significant breeding success (25 from crater pit and
pool).

(J.

1964 Insignificant breeding success.

(J.

(J.

1966 Unusually heavy

1970
1971

100 from

artificial

W.)
W.)

rainfall resulted in a very successful breeding season.
of toadlets were seen during the summer of that year.

W.)

1967 Insignificant breeding success.
1969

(J.W.)

May

An immense number

1968

W.)

W.)

1965 Insignificant breeding success.

(J.

(J.

(J.

W.)

No
No

breeding. Water table 2 feet below typical spring level.

No
No

breeding. Slack dry

at

beginning of breeding season. (R.E.S.)

breeding. Slack dry

at

beginning of breeding season. (R.E.S.)

(J.

W.)

breeding success. Pools dried out before metamorphosis could take place.
(R. E. Stebbings)

1972 Toads spawned in pool/scrape excavated during September 1971. (N.C.C.)
1973 Very successful breeding season. Scrape had been deepened in September
1972. (N.C.C.)
1974 Successful breeding season: 42 strings of spawn recorded 3rd-10th May.
Maximum of 92 adults seen. Population estimated 125-200 adults. Tadpoles

metamorphosed
1975

No

successfully. (R. Pullen)

information available.

1976 Successful breeding season. High 10’s of toadlets recorded. (N.C.C.)
1977 Probably successful breeding season, tadpoles recorded on 28th
heavy rain reported 6th and 7th June. (N.C.C.)

May

and

1978 Successful breeding season. Hundreds of toadlets recorded. (N.C.C.)
1979 Successful breeding season, judged reasonable. Hundreds of toadlets recorded. (N.C.C.)

1980 Successful breeding season, judged good. Hundreds to thousands of toadlets
seen. (N.C.C. and British Herpetological Society)
1981

Successful breeding season but only low hundreds of toadlets recorded,

judged poor year. (N.C.C. and B.H.S.)

1982 Very successful breeding season. Thousands of toadlets recorded. Judged
good year. (N.C.C. and B.H.S.)

a

1983 Successful breeding season. 200 spawn strings estimated but only 100’s
toadlets recorded. Judged poor year. (N.C.C. and B.H.S.)

1984 Successful breeding season. About 70 strings of spawn recorded. Hundreds
of toadlets. Judged to be reasonable year. (B.H.S.)
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Horsey Warren
This long-established nature reserve was handed over to the National Trust in 1948
by the Buxton family, but still has restricted public access. In 1963 G. Hart (pers.
comm.) found tadpoles which were probably natterjacks in a slack near the dunes at
Horsey Corner. He also saw a few toads scurrying away to the underside of a hedge
458246.
at the Warren Farm camp site,

TG

One

threat to this section of dunes

is

the adjacent

Waxham

Holiday Park which

has increased public pressure and changed the land use of the site from rough
grassland to a holiday camping area. Public pressure has undoubtedly contributed
to the decline of the natterjack toad in this area.

two low sandy islands was dug for little terns in
behind the coastal sand dunes. In 1977 natterjacks
were heard calling from it by J. Buxton (J. G. Goldsmith, pers. comm.). On 15th
June, 1978, J. G. Goldsmith found at least 8,000 natterjack tadpoles and 2 or 3
strings of spawn in the scrape. The identity of the tadpoles was confirmed by T. J.
C. Beebee. This scrape holds water throughout the year and has become colonised
by large numbers of frogs and some common toads and it is likely that their tadpoles
eat the natterjacks’ eggs and young tadpoles. Although natterjacks bred successfully
in the early years of the scrape no toadlets have been recorded in recent years. Adult
toads are still present but the aquatic habitat is no longer good for tadpole development. In 1983 John Goldsmith found 46 adults dead and partially eaten at the pool.
This was probably the work of a stoat. On the same occasion, 6-10 males were also
calling on the island. The natterjacks at this site need a new scrape or scrapes for
breeding. It should be less permanent than the little tern scrape to slow down the
process of colonisation by aquatic plants and nearer the dunes where the habitat is
more suited to natterjacks than common frogs and toads.
In about 1975/76 a pool with

the area of rough grassland well

Holkham Meals

—

Holkham N.N.R.
dunes developed over shingle and marsh in the

The meals

are moderately lime-rich

parishes of

Burnham Overy, Holkham and

Wells-next -the-Sea.

tury to the middle of the 19th century, sea walls were built

From

the 17th cen-

by the landowners

to

enable the salt marshes, formerly between the dune and land, to be converted into
fresh grazing marshes. Corsican pines were planted on the dunes in the 1850’s to
stabilize the sand and reduce the landward movement of dunes onto the reclaimed
marshes. The Corsican pines regenerate naturally on the dunes. The area now
forms part of the N.N.R. which was established in 1967.

the one most often reported to the Society of members of the
was well studied by the warden, C. Johnson, 1969-1980. In the
late 1960’s the site was suffering from a lowering of the water table due to land
drainage, but not so severely as at Winterton. During the years 1969-71 the natterjacks were found to breed only in three pools within a very restricted area of the
dune slacks. These pools were old mortar bomb craters formed by artillery practice
during 1938 and 1939. There was no successful metamorphosis in 1969-1971
because not only were the pools drying up in June before the tadpoles could complete development, but also the pools were being trampled in by cattle and polluted

This colony

general public.

is

It

with faeces.

mm

of rain fell on 20th June and it induced a lot of spawning: 27
were seen when the previous maximum had been two. Following further

In 1973, 70
adults
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was more spawning on 10th and 23rd July. In that year thousands of tadmetamorphosed into toadlets.
In the winter of 1976, several pools were deepened but this did not produce the
high rate of toadlet production which had been expected. Heavy predation upon the
tadpoles by Notonecta bugs and Dytiscus beetles seemed to remove all the tadpoles
in 1977. To make the pools less attractive to aquatic predators, the warden pursued
a policy of creating small shallow scrapes which would dry out in late summer.
Three such pools were created in 1978 for the 1979 season and one of them produced about 4,000 toadlets. Natterjacks also spawn in the relict creeks on the marsh
near the dunes but they are unproductive compared with pools in the dunes. In
1980 some of the pools were fenced against cattle, and breeding success was
rain, there

poles

unfenced pools. The breeding success of
given in Table 2. The number of breeding pools has been
increased over the years and 1984 was the best year on record.

definitely higher in the fenced than the

natterjacks at

Table
1969
1970
1971
1972
1973

2.

Holkham

is

Holkham Breeding

Success.

(N.C.C. warden C. Johnson)
Nil: pools dried out. (N.C.C.)
Nil: pools dried out (46 reared artificially). (N.C.C.)
Nil: pools dried out. (N.C.C.)
Nil: pools dried out.

Successful breeding season: at least 2,000 toadlets emerged from pools.

(N.C.C.)

1974
1975
1976
1977
1978
1979

Nil: pools dried out. (N.C.C.)

Some

success: at least

300

toadlets.

(N.C.C.)

Nil. (N.C.C.)

Nil: tadpoles

all

eaten by aquatic predators. (N.C.C.)

Generally wet summer: low thousands of toadlets produced. (N.C.C.)
Successful season: thousands of toadlets produced. Judged a good year.

(N.C.C.)

1980 Successful breeding season. 44 strings of spawn recorded. Thousands of
toadlets produced. Judged a good year. (N.C.C.)
1981 A successful breeding season but less well monitored than in previous years.
40+ spawn strings and 100’s of toadlets recorded. Judged a moderate/good
year. (Various observers)

1982

A

1984

New

successful breeding season: 100’s of toadlets were recorded but no spawn
count was made. Judged a moderate year. (N.C.C.)
1983 A successful breeding season: at least 43 spawn strings were recorded and
100’s of toadlets were seen. Judged a moderate year. (N.C.C.)

warden appointed: D. A. Henshilwood. 57 strings of spawn were
deposited and thousands of toadlets were recorded. Judged a good year.

(N.C.C.)

Syderstone

Common

S.S.S.I.

discovery of natterjacks at Syderstone Common in 1962 did not reach
it was not until 1969 that the colony was rediscovered by A. L.
Bull. He found both adults and juveniles on 29th July indicating that successful
breeding had taken place recently.

News of the
the

N.N.N.S. and
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This colony is of especial interest as it is one of the only two remaining places
where natterjacks are to be found on inland heathland. The other site is in Hampshire. In former times Syderstone Common and Coxford Heath were confluent and
both covered a much larger area. Now the natterjacks are isolated on a small fragment of grassy heathland which is extremely vulnerable to public pressure.

None of Syderstone Common

has registered common rights and in 1975 the
remaining part of the Common was unfortunately reclaimed for agriculture
by Syderstone Farms Ltd. This area was definitely used by the natterjack toad prior
to its destruction. The remaining part of the Common has three separate owners
and much of the southern part, covering 24 ha, is owned by the Norfolk Naturalists’
Trust. The northern part of the Common is also very important for the toad but it
has fewer breeding areas. It seems that the N.C.C. was unwilling to schedule the
Common in the early 70’s because of its low botanical interest, and a quirk of the
National Parks and Access to the Countryside Act, 1949, prevented its scheduling
in the late 70’s. Since the passing of the Wildlife and Countryside Act (1981) it has
been scheduled as a Site of Special Scientific Interest.
largest

The Common occupies the lower part of a very shallow valley at the head of the
River Tatt. The chalk in this area is overlain by glacial sands and gravels which support a vegetation of Calluna heathland, gorse, broom, wavy hair grass and birch
scrub. The ponds and depressions along the valley bottom fill with alkaline water
from the chalk and rain water. This area is used by the natterjacks for breeding. The
water levels in the ponds probably fluctuate with the level of water in the chalk,
being dry in the late autumn and winter, refilling in the spring and drying out in
late summer. The area has been subject to unauthorised burning which is said to be

Fig. 3 Natterjack

breeding pool

at

Syderstone.
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reduce the height of the vegetation for shooting purposes. If the gorse and birch
can be kept short by cutting and removal of these plants the area will be maintained
as short grassland and heathland so that burning will be unnecessary.
to

This colony has been well studied by members of the Society, N.N.T., and the
D. M. Maxey prepared a map of the ponds
and low lying areas of the Common giving them reference numbers and this has
been used ever since as the basis of the recording form for the Common. D.M.M.
recorded her observations of natterjacks until 1980.
In 1978 the N.N.T. started to lease the southern part of the Common from the
finance company which owned it. The British Herpetological Society drew up a
management plan for this part of the Common (24 ha). It suggested new breeding
pools (scrapes), firebreaks and scrub clearance. Two scrapes were put in before the
1979 breeding season, a main firebreak was formed in 1980 and a secondary one in
1982. The removal of trees and scrub has been carried out at various times and the
terrestrial habitat looks far better than it did in 1978 when the N.N.T. first leased
British Herpetological Society. In 1977

the site as a reserve.

Due

water table in March 1982 was 4-5 ft below normal and
to provide a spawning site for the toads. This
body of water was not used to the extent which was hoped as many females simply
did not spawn that year.
the

to

low

rainfall the

N.N.T. had

a

pond deepened

Observations made on the Common by naturalists, notably, D. R. Billings, J.
G. Goldsmith, T. E. S. Langton, M. White and myself, have been pooled each year
to produce annual reports of the natterjacks’ season. In 1983, the last successful
year, we covered the spawning period very well and obtained a figure for the
number of spawn strings laid. It was about 32 and the highest figure to date.
In 1984 the water table on the common was again too low to provide sufficient
water to fill the natterjack’s breeding pools and no spawn was found. Any deposited
in the tiny puddles at the bottom of the pond basins would have been consumed by
vast numbers of common toad tadpoles. Adult natterjacks were found during the
year but there was no breeding assembly. The most important event of the year was
the purchase by the N.N.T. of the part of the Common which they had been renting from the owners.

In 1983 members of the British Herpetological Society’s Conservation Committee updated the Management Plan to include suggestions as to how access to the
most vulnerable areas of the Common might be controlled. The need for such
action is shown clearly in Warland (1984).

Although 24 of the 40 or so hectares of the Common are now owned by the
the problems of the site are not over. The terrestrial habitat could be improved by the removal of birch scrub and gorse to promote the spread of Calluna
heathland. Scrub encroachment at Syderstone has allowed the common toad to invade the areas which would have formerly been occupied by the natterjack. Beebee
(1977) has shown that common toad tadpoles are efficient predators of newly hatched natterjack larvae, and Heusser (1971) has shown that water conditioned by frog
and toad tadpoles inhibits natterjack development. The number of common toads at
Syderstone is vast and some effort should be devoted to removing females to deeper
bodies of water not used by the natterjacks. As the terrestrial habitat is improved the
number of common toads should remain at a lower level and the threat to the natter-

N.N.T.

jack toads will be less.
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If the experience at other sites is anything to go by, then the lowering of the
water table is likely to become a problem. At Syderstone the water table would not
be lowered for drainage purposes, but to satisfy the ever-increasing demand for
water for agricultural purposes.

Finally there is always the threat of human pressure. Natterjacks spawn in a
depth of water which would not deter anyone from splashing through it. Most
visitors to the Common do not notice spawn strings or tiny tadpoles and damage can
be caused without even realising it. Toadlets can be easily killed by trampling. It is
not suggested that human pressure is a serious threat at the moment, but that
vehicular access to the Common should be prevented and parking restricted to areas
where casual visitors will not disturb the breeding sites. In 1983, despite strong opposition from conservation bodies, the North Norfolk District Council gave planning permission for a caravan site very close to the Common. This was an unfortunte
decision as it will inevitably increase public pressure, with all its attendant
problems, on the Common. It is to be hoped that if planning permission is granted
for housing that it should be restricted to the north and east of the village and as far
away as possible from the Common.

the Syderstone Common natterjack colony seem
the mid 1970’s. In 1980 and 1981 a small amount
of spawn was used to establish a colony of natterjacks on a greensand heath in Bedfordshire (Charlton, 1984). Spawn from this new, successful colony could be used
to revive the parent colony should it get into difficulties in the future.

The long term prospects for
much better now than they did in

Table

Syderstone

3.

Common

Breeding Success.

1969 29th July. Adults and juveniles seen at site. (A. L. Bull)
1972 15th April. All pools dry whereas two years ago there were numerous pools.
(D. L. Ovenden)

1974 Only one animal found on
1975

A

visit in

May

by R. Pullen.

few natterjack tadpoles among large number of common toad ones found in

May. (T. J. C. Beebee).
1976 Presumed to be successful breeding season as small juveniles found in 1977.
1977 Successful breeding season.
1978

Maximum

counts of 40 males calling in

May

but no successful metamor-

phosis recorded.

1979

Maximum

counts

length of 18

at least

40 males. 43 toadlets collected

in

August had mean

mm.

1980 Toadlets found in early August. Breeding season judged to be moderate or
poor.

1981 Best year since 1977; toads bred
strings located early in May.

at

both ends of the

Common

and 18 spawn

1982 Poor breeding season due to low water table.

1983

30+

1984

No

The

size

strings located.

Good breeding

and importance of Norfolk’s natterjack colonies.
an almost impossible task at the moment to provide a figure of the total number
toads in a colony because little is known about the survival of toadlets and

It is

of

season.

breeding success: water table too low.
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They

are dispersed throughout the terrestrial habitat

and cannot easily be
only possible to make counts of adult animals when they
concentrate at their breeding pools to spawn. The number of females is best
estimated by counting all the spawn strings deposited during the season. Direct
counts of males is possible but such figures are probably under-estimations because
at any one time not all the males are present at the pools. The maleifemale ratio is
about 2-4:1 in most populations (Beebee, 1983), and it is therefore possible to
estimate the male population from the female one. Such information has been used
to calculate a figure for the population of adult toads at each Norfolk site (Table 4).
Although these population estimates are based upon simple observations and
calculations they are of the right order of magnitude and can be used to compare
Norfolk sites with those elsewhere in Britain.
juveniles.

found and counted.

Table

4.

The

Colony

size

Year

It is

of natterjack toad colonies in Norfolk.

Maximum

Spawn

male
count

string

Adult
population

count

estimate (1) estimate (2)

Adult
population

Size of
site

Adults
per ha

Adults
per ha

(ha)

(1)

(2)

Syderstone

1983

31

32

63

96

40

1.6

2.4

Holkham

1984

82

57

139

171

110

1.2

1.5

Winterton

1984

—

71

—

213

187

—

1.1

Estimate
Estimate

(1) is
(2) is

the
the

sum of maximum male count and number of spawn strings.
number of spawn strings x3 (assuming a malerfemale ration of

2:1).

Cooke (1980), Syderstone is a small colony having
Holkham (150-200 adults) and Winterton (over 200 adults) are

In the classification used by

about 100 adults.

medium

sized. The Winterton figure does not include an estimate of adults at the
Horsey end of the Horsey/Winterton dune system. Large colonies, with thousands
of adults, are now only to be found in north west Britain.

The total number of adult natterjacks in Britain has been estimated at
20,000-25,000 found at 38 sites (N.C.C., 1983). The Norfolk colonies make up
between 2 and 3 percent of the total number. Despite their small size, the Norfolk
colonies are important as they are all that is left of the once numerous colonies
which were to be found in Norfolk and Suffolk. It has been suggested that in optimal habitat there can be about 10 adult toads per hectare (Smith & Payne, 1980
and Heusser & Meisterhans, 1969 in N.C.C., 1983). Table 4 shows that the density
of toads at the Norfolk colonies is well below this figure.

The future
In the early 1970’s, it seemed that there were four colonies of natterjacks left in
Norfolk and more might be discovered (Buckley, 1975). Unfortunately the last
decade has produced no more colonies and we now know that the Roydon Common
one was well on its way to extinction in the 1960’s. It is a matter for regret that the
critical situation at this colony was not realised and attempts made to revive it. Conservation measures similar to those employed to save the last Hampshire colony
(Beebee et aly 1982) might have been employed.
It now seems most unlikely that any isolated colony remains undiscovered in
the county but there is a possibility that toads may disperse from known colonies
and become established in habitats nearby. Such an event is most likely to occur
along the north Norfolk coast. Reports of natterjacks in the Brancaster area have yet

to

be confirmed (Mark Jones, pen. comm.).
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much

better understanding of this creature’s ecological requirements
the early ’70s and conservation effort must be directed towards
fulfilling these needs. The terrestrial habitat should be free of tree and scrub encroachment to prevent the colonisation by the common toad. Suitable breeding
pools need to be created where few or none exist. The optimum type of scrape is
shallow enough at the margins to be suitable for spawning and yet deep enough in
the middle to allow the tadpoles to metamorphose before it dries out. Drying out
late in the year is important if the pool is to remain productive for many years.

There

is

a

now than before

At Winterton and Holkham the N.C.C. has provided breeding areas for the
and these colonies breed more successfully now than in the 1960’s (Tables 1
and 2). There has been an increase in the number of spawn strings recorded in recent years and this shows that there has probably been a slight increase in the
breeding numbers at each site. At Syderstone the N.N.T. acted promptly to provide
new breeding sites for the toads and to improve the terrestrial habitat. The aim for
the 1980’s must be to provide conditions at these sites under which the toads can increase their numbers up to a level of about 10 adults per hectare.
Although the situation for natterjacks looks better now than it did in the 1960’s
and early 1970’s it must not be forgotten that the massive decline in the quality of
Norfolk habitats since the 1930’s and 1940’s has robbed it of any prospect of regaining its former status. Farmers, landowners and other bodies with a responsibility for
the countryside have forced this animal from its habitat because of ignorance, financial pressures or merely the quest for monetary reward. The situation is so poor that
it is not enough to simply conserve the fragments of habitat which remain but consideration should be given to the aquisition of marginal land suitable for the creation of heathland.
Following the successful establishment of natterjacks in Bedfordshire using
spawn from Syderstone, it would be satisfying to try and reintroduce the toad to
another heathland site in this county. A project is already under way to introduce
natterjacks to the N.N.T’s. reserve at Holme. Spawn and tadpoles from Winterton,
or Winterton stock, have been transferred to a scrape in the dunes in 1982, ’83, and
’84. It is hoped that breeding will be observed this year. Toads have been bred in
captivity by M. Jones and R. Gouldby, so it may soon be possible to establish colonies at suitable sites without using material taken from the wild. Now that all the
known colonies of natterjacks are being conserved, the establishment of new
colonies will provide an exciting way of enabling the natterjack to become more
widespread and abundant in the future.
toads
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UNCIGER FOETID US (KOCH) A MILLIPEDE NEW TO BRITAIN FROM NORFOLK
R. E. Jones

The Lynn Museum, Old Market

Street, King’s

Lynn.

Introduction
27th April 1983 I made a collection of millipedes from my garden at Dersingham, West Norfolk (TF687305). These were not critically examined until 1983
when it was discovered that four of the dark julid millipedes present in the collection could not be identified using a key to British species (Blower, 1958). These
were subsequently identified by J. G. Blower as Unciger foetidus (C. L. Koch 1838).
This is the first record of this species in Britain.

On

Description

The colour of this millipede is very dark brown, almost black above, becoming
paler below and with lighter mottled patches due to muscle insertions. The
metazonites (posterior part of each body segment) are marked with prominent
longitudinal flutings which, in the living animal, catch the light and give it a

The metazonites are fringed posteriorly with
smoothly rounded, not produced, and the anal
valves are densely covered with setae. The shape of the sub-anal scale is a diagnostic
feature of this species, being forwardly produced into a scythe-like process extending beneath the last three rings of the body (Fig. 2). Blower (pers comm.) has
distinctive silvery grey appearance.

long, closely set setae.

The

telson

is

.

Unciger foetidus

Fig.

1.

line:

10

.

Dersingham 1983. Drawn from

Fig. 2. Unciger foetidus. Detail
line:

1

a transparency (Scale

mm).

of posterior segments showing sub-anal scale (Scale

mm).
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pointed out that the

four or five pairs of legs, in both sexes, have coxal projec-

last

which accommodate this long sub-anal scale. The function of this organ is
unknown. Ocelli are present and are grouped in a triangle. Six individuals have
been critically examined by Blower and the dimensions are given in Table 1. The
segment numbers and dimensions are within the limits given by Schubart (1934).
tions

Table

Segment no. and dimensions of six Unciger foetidus from Dersingham.

1.

No. of segments.
Podous & apodous.

Sex

m
m
m

38 +

1

37 +

1

38 +

1

Length

Stadium

&

diameter

mm
IX
IX

23.9 x 1.66

27.3 x 1.66

28.07 x 2.29

26.7 x 2.04

f

39 +

1

f

39 +

1

X
X
—

f

38 +

1

IX

21.9 x 1.60

28.6 x 2.33

Observations
U. foetidus appears to

summer of 1984

it

be firmly established

at

was the most abundant of the

the present site and during the

julid species present.

Other species

recorded include Cylindroiulus latestriatus C. nitidus, C. teutonicus, Ophyiulus
pilosus, Tachypodoiulus niger and Brachyiulus pusillus. The garden covers approximately a third of an acre and so far the species has not been found outside of the
boundaries. The soil is light and sandy. During the winter U. foetidus burrows into
the soil only appearing at the surface in early April. A pair were observed mating on
29th April 1984.
,

Distribution

The distribution of U.
Denmark, Estonia,

Europe includes Norway, S. Sweden, Holland,
Latvia,
Germany, N. Italy (Dolomites), Austria,
Czechoslovakia, Hungary, Yugoslavia, Roumania, Albania, Poland, U.S.S.R.
(European Plain and Carpathians). It has not, so far, been recorded from France,
Belgium or Switzerland. It is probably native in east and central Europe and has
spread to the north and west in which areas it is distinctly synanthropic (Meidell,
foetidus in

1968).

This

first

and it is likely to occur
appears able to live and breed out of
where it is also most probably introduced

British record represents a further expansion

elsewhere in Britain

as,

once

it

has arrived,

it

doors. This is the case in Denmark
(Enghoff, 1974). How the original specimens arrived in Norfolk from Europe must
remain open to speculation but one possible route is with plants imported from
Holland and distributed by garden centres. If this was the route taken then U.
foetidus may well already be established in other Norfolk gardens awaiting

discovery.

Specimens

Museum and

will

be deposited in the King’s Lynn

British

Museum

Museum, Norwich

(Natural History) collections.
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THE TREBLE BROWN SPOT MOTH, STERRHA TRIGEMINA TA,
NEW TO NORFOLK
T. S.

Wood

School of Biological Sciences, University of East Anglia, Norwich.

Between 7th July and 15th July 1984 six specimens of the treble brown spot moth,
were taken at a Rothamsted-pattern light trap on
the University campus, Earlham, Norwich. This species has not been recorded
previously in Norfolk. In Suffolk it has been taken near Felixstowe and Harwich as
well as at Cavenham Heath, which is the nearest known site to the single Norfolk
location. 5. trigeminata occurs, locally, in a number of the southern English counties and on the Welsh borders. It is also found in the Renfrew district of Scotland,
but Norwich is probably the most northerly English locality.
Sterrha trigeminata (Geometridae),

trigeminata adults are usually out in late May and June. However, the late
for the July emergence. One of the principal larval
food plants is birch and a particularly favoured habitat, at least in East Anglia,
appears to be birch-covered heathland. The capture site was inside a plantation consisting of two birch species ( Betula pendula and B. pubescens). This was established
S’,

summer of 1984 would account

1969 and stands within a fenced-off compound designated for conservation. A
moth trap was operated on the same site throughout 1978 and in 1981. In those
years some 200 species of ‘macrolepidoptera’ were recorded, but 5. trigeminata was
absent. The occurrence of the moth in 1984 may be accounted for by some modern
mode of human travel, or by the storms in the early summer of 1983. A fertile
female 5. trigeminata may have been transported, from one of the Suffolk colonies,
by either of these methods.
in

Although the new colony might be transient the trap was not operated for one
week after the captures were made. This, it was hoped, would allow the colony to
breed successfully and so establish itself in the new locality. No further specimens
were taken after trapping was re-started. Only further recording in 1985 will
establish the resident status of 5. trigeminata in Norfolk. However the 1984 records
alone illustrate the potential conservation value of the wood from which the moth
was captured.
Acknowledgements
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LEBERTIA SEFVEI WALTER, A MOST UNUSUAL WATER-MITE

FROM HOLT LOWES
R. K. H. Jones
‘Broadlands’, Station Road, Potter

Heigham, Great Yarmouth.

is an aquatic mite which was first described by Walter
(1911) from Swedish Lappland. The female was unknown until 1922. Since that
time it has been found spasmodically in several European countries.

Lebertia (Hexalebertia) sefvei

The only previously published record from the British Isles was that of a single
male found in Fernworthy Bog, Dartmoor by D. J. Scourfield in 1917 and identified and described by Williamson and Soar (1918).
It is

length,

living in the debris at the

mm

mm

and the male 0.7
bottom of peaty streams it is very

a small mite, the female being about 0.9

and

in

easily

overlooked. The discovery, last year, that it is apparently fairly common in the
peaty streamlets at Holt Lowes was, therefore, quite exciting and certainly most
unexpected.
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RARE MOTHS IN BROADLAND
K. G. Saul
‘Albion’,

Main Road,

Filby, Great

Yarmouth.

An interesting comparison of the varying status of endangered species has been provided by the recent re-discovery of two rare moths in Broadland. In 1983 and 1984
marsh carpet moth, Perizoma sagittata (Fab.), was found at a fen in
(TG 30), the general area in which it was last recorded in the Broads
some 50 years ago. The species was considered extinct in Britain in the 1940’s, but
it is now known from several sites in Cambridgeshire and Nottinghamshire, and
also occurs at a site in W. Norfolk. The caterpillars feed on meadow rue, Thalictrum >
flavum , but only where this grows in marshy conditions. The greatest threat to the
species is therefore wetland drainage, and although still a rarity it seems reasonably
secure where it is found.
On the other hand, the scarce vapourer moth, Orgyia recens (Hb.), has always
been a somewhat local insect as the name implies, though it occured at a number of
the attractive

the Yare valley

throughout southern England. In recent years however, it has declined drastically and is now confined to a few sites in south Yorkshire, north
Lincolnshire, and the Broads. The caterpillar of this species is far more catholic in
its taste, feeding on sallow, oak, hawthorn and other trees and shrubs. Thus the
reasons for its decline are presumably more complex. It was therefore of great interest to find a fully grown caterpillar on bramble beneath sallows on 31st May
1982 at a new site in east Broadland (TG 41).
sites scattered

(In these Transactions (1980, Vol. 25(2), p. 62) A. L. Bull records

Tuddenham, 16th July

1979.

—

Ed.)
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Perizoma sagittata

at light,

East

i

Fig.

1

Dactylochelifer latreillei (Leach).

Introduction
False-scorpions (Arachnida: Pseudoscorpionidea) occur in large numbers in the environment, but they are seldom seen by the casual observer because they are small
and secretive in their habits. Superficially false-scorpions are miniature versions of
true scorpions but they lack a tail and a sting and are probably not closely related.

The study of false-scorpions has shown that they exhibit interesting forms of
behaviour. Many species carry out elaborate mating dances and in all species the
developing embryos are nourished by the female. One form of behaviour which
most often brings them to the attention of the general public is that of phoresy.
Phoresy is when one species uses another for transportation. Lamprochernes nodosus
will use its pincers to attach itself to the legs of flies and is frequently recorded from
houses either still clinging to a fly or having fallen off. This behaviour enables the
false-scorpion to travel much farther than it could on its own in order to reach fresh
Trans. Norfolk
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habitats. False-scorpions are predators feeding

mites and the larvae of

flies

and

on small animals such

as springtails,

beetles.

In the British Isles 24 species are considered native or naturalised, and of these,
15 have been found in Norfolk.

They occur in a wide range of habitats including woodland leaf litter, under the
bark of trees, coastal strandlines and shingle beaches. Many species are synanthropic, i.e. they are found in man-made habitats such as houses, gardens, farm
buildings, dung and compost heaps. One Norfolk species is confined to the coast.

A

national Pseudoscorpion Recording Scheme is in progress and a Provisional
Atlas has been produced (P. E. Jones, 1980). Most of the records in this paper are
the results of fieldwork carried out since 1981 by the author and A. G. Irwin. Additional records have been extracted from the data bank of the Biological Records
Centre at Monks Wood and the collection in the Norwich Castle Museum. The

published records of Norfolk false-scorpions have also been consulted. The full data
are not presented here. Copies are deposited in the data bank at Norwich Castle
Museum and the Biological Records Centre at Monks Wood. The specimens are in
the collections of Norwich Castle and King’s Lynn Museums.
Previously published Norfolk records are few and consist mainly of notes in
these Transactions.

Collecting

and

Identification

soil, and all manner of
and crannies. Finding them requires diligent searching, but the practised eye
can spot them with comparative ease. When initially disturbed false-scorpions may
exhibit thanatosis, i.e. they freeze and may remain immobile for several minutes, and
this means they can be easily overlooked. If one turns over a log in a wood and watches the surface carefully for some minutes one can usually find one of the commoner
species such as Chthonius ischnocheles moving across the surface. With experience one
can recognise the different modes of progression which characterise certain genera.

False-scorpions inhabit decaying vegetation of various kinds,

cracks

Another way of finding false-scorpions is to sieve deciduous leaf litter into a
white dish and wait for the animals to move. Equally, a handful of dusty old straw
from the corner of a barn might hold three species. Still others may be found by
searching beneath the bark of dead trees.

nymphal stages before becoming adult.
protonymph, deutonymph and tritonymph. These nymphal
stages tend to be paler, but generally resemble the adults and present little difficulty
in identification. False-scorpions can be found throughout the year but are less likely to be collected during the winter when most are hibernating.
False-scorpions pass through three

These stages

are called

standard work of identification, Evans and Browning (1954), is now out of
and keys by Legg (1971, 1972) are not easily obtained. All present keys are in
some part unreliable and the taxonomy of several groups is in urgent need of revision. A new key is being written by G. Legg.
Collections of false-scorpions should be preserved in 70% alcohol to which a
small amount of glycerine has been added.

The

print,

Fig.
here.

1

shows an example of a false-scorpion. Detailed descriptions

Anyone wishing

the author,

who

are not given

Norfolk false-scorpions can obtain a simple key from
will be pleased to identify any specimens sent to him.
to study
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The Norfolk Fauna
false-scorpion fauna is similar to that of most of the south eastern counbut does not include several species which may well be found here in due course.
Enough is now known about this fauna to enable general statements about habitats
and distribution to be made. Nomenclature follows that of P. E. Jones (1980).

The Norfolk

ties

Chthonius ischnocheles

(Hermann)

This is the most frequently recorded species in the county and probably the most
widespread. It occurs in a wide range of habitats, including deciduous leaf litter,
saltmarsh strandlines, rough grassland, and under the bark of dead trees and fallen
logs. In synanthropic sites it is common under stones and rubbish and has been
found in damp straw litter in barns.

Chthonius species can be recognised in the field by the characteristic manner in
which they dart backwards when disturbed and by their long narrow chelae.
Chthonius tenuis L.

from the author’s garden in Dersingham in
represent an introduction brought in with plants from Hampshire
the natural distribution appears not to extend further north than Essex.

There
1981.
as

Koch

is

a single record of this species

This

may

Chthonius tetrachelatus (Preyssler) (including C. kewi Gabbutt)

This small species

is

also

widespread throughout the county with the majority of

coming from coastal habitats and gardens where it is found most frequently
under stones and rubbish. It has also been recorded from straw debris in barns.
Jones and Irwin (1982) recorded the presence of C. kewi in Norfolk, but current
opinion (Ltggpers. comm.\ based on the examination of many Norfolk specimens,
relegates C. kewi to a form of C. tetrachelatus and it is not treated separately here.
records

Neobisium muscorum (Leach)

common and

widespread as C. ischnocheles , there are however fewer
from Norfolk. It occurs in a wide range of
habitats but the majority of records are from deciduous leaf litter and the
strandlines of saltmarshes. In the latter sites it can frequently be found in company
with C. ischnocheles on the underside of pieces of driftwood.
Possibly as

records of this dark, shiny species

Roncus lubricus L.

A new addition

Koch

county fauna, this species was first discovered by A. G. Irwin
and the author in the shingle beach at Snettisham in 1982. Specimens were taken by
wet sieving, down to a depth of 50-60 cm. It has since been found in a garden in
to the

Grimston under bricks around a flower bed, and in the
West Acre.
Cheiridium

soil

of a disused chalk

pit at

museorum (Leach)

This common and easily recognised synanthropic species is found in houses, barns,
etc. throughout the county. It is often recorded from the nests of birds associated
with human habitation and has several times been found in batches of owl pellets
collected for analysis. This is a very small rounded species with a characteristic
shape and looks more like a bed-bug than a false-scorpion. Old dusty straw in barns
can support huge populations.
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Lamprochernes godfreyi (Kew)

The single Norfolk record of this species is of one under a stone next to the compost
heap in the Norwich Castle gardens, taken by J. G. Goldsmith and the author in
September 1981.
Lamprochernes nodosus (Schrank) and Lamprochernes chyzeri (Tomosvary)

These are two very similar species with apparently very similar habits which continue to cause problems with identification. Until recently L. nodosus was regarded
as the commoner British species with L. chyzeri being nationally rare and unrecorded from Norfolk. However, recent critical examination of Norfolk material by Legg
and the author has shown that the majority of Norfolk material is referrable to L.
is in urgent need of revision and it is possible that further work
nodosus and L. chyzeri to be the same species. Until such problems are
resolved both species are admitted to the Norfolk list.

chyzeri.

This genus

may show L.

The two species are widely distributed across the county, being frequently
found in compost and old manure heaps. There are a number of records from
houses, usually in kitchens and toilets, due to the phoretic habit of these species,
travelling attached to the legs of flies. In the majority of these cases the fly has been
the house fly, Musca domestica L., and some flies have been found carrying five or
more individuals. Out of doors, Lamprochernes are frequently found on the fly
Ulidia erythrophthalma Meigen.
Pselaphochernes scorpioides

(Hermann)

found in similar habitats to L. nodosus and L. chyzeri. In addition, it
has been collected from rotten wood. It is also known to travel phoreticly, the single
Norfolk record of this behaviour involving Ulidia.
P. scorpioides

is

Allochernes duhius (O.P.

—

Cambridge)

There are only five records of this species from Norfolk: Pilling Park, October 1962
and October 1968, recorded by R. Gaze; under driftwood in the strandline at Titchwell, June 1982; in leaf litter, Horningtoft Wood, June 1982; and in chalky soil,
Ringstead Downs, April 1984.
Allochernes powelli

(Kew)

This large species was recently added to the Norfolk fauna when specimens were
found by A. G. Irwin in a barn at Gayton in 1982. Subsequently it has been found
at three other sites in West Norfolk, on all occasions living in the old straw of field
barns. This species is probably not native to Britain but the Norfolk colonies appear
to be maintaining themselves.
Dinocheirus panzeri (C. L. Koch)

another large synanthropic species which lives in similar sites to A. powelli.
Norfolk record was from Beach Farm, Hempstead (Lessingham) in July
1977 where it was found by D. A. Fleming in grain residue. More recent records
have all been from West Norfolk barns.

This

The

is

first

Chernes cimicoides (Fabricius)

This large species from old deciduous woodland is probably quite common where this
habitat occurs. It is found most commonly under the loose bark of trees and sometimes under the bark of fallen logs. It has been recorded from oak, beech and elm.
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(Chelifer cancroides (Linnaeus)

(1934) recorded this species as abundant in a wood at Dunston. The identificawas not his own and may well have been by C. Morley (Ellis pers. comm.).
Mendel (1981) records that Morley had misidentified this species from Suffolk
material in 1932, and in the absence of specimens, this species should be deleted
from the Norfolk list).
Ellis

tion

Dactylochelifer latreillei (Leach) (Fig. 1)

This large (3 mm), conspicuous species is restricted to coastal sand dunes and sea
has been found under debris on dunes, amongst marram and Agropyron
roots, and under driftwood amongst Suaeda fruticosa bushes. It has been recorded
walls. It

from Hunstanton to Great Yarmouth wherever suitable habitat occurs.
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THE THREE-SPINED STICKLEBACK INFECTED WITH
THE PROTOZOAN GLUGEA ANOMALA
R. J. Driscoll
Nature Conservancy Council, Northminster House, Peterborough.

Gasterosteus aculeatus L., the three-spined stickleback, is one of the commonest fish
found in Broadland dykes. G. aculeatus is host to several parasites (Dartnall, Lewis
and Walkey, 1972) including Glugea anomala (Moniez), a parasitic protozoan
(phylum Microspora) that produces cysts that look like blisters on the host’s body.
Although Glugea anomala is not uncommon and the cysts are easily seen with the
naked eye few cases have been recorded, probably because most workers have not
examined their catches for parasites. Chappell and Owen (1969) in their extensive
survey of the literature traced only three published records of Glugea anomala from
Great Britain.

In 1973 G. aculeatus infected by Glugea anomala were recorded from several
dykes north of Horsey Mere (TG 4422,
4522) during a survey of aquatic

TG
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80% of the fish were infected and in some
were large enough to make swimming difficult. Arme and Owen
(1964) recorded infection rates of 30-75%, depending on the time of year, in a pond
in the north of England. They noted that the cysts interfered with swimming but
had no other pathogenic effects.
animals living in Broadland dykes. Over

cases the cysts

Fig.

10

1.

Three-spined stickleback with cysts caused by Glugea anomala (Scale

line:

mm).

Some of the dykes were sampled again in 1974. A large number of G. aculeatus
was caught but only one specimen was infected with Glugea anomala. Resampling
in 1981 did not reveal any further cases of infection but in 1982 infected fish were
caught in several dykes in the Horsey area (TG 4522, TG 4622, TG 4423, TG
4523).

Between 1972 and 1982, aquatic animals were recorded during 1241 visits to
861 Broadland dykes. Although G. aculeatus was caught on 198 occasions and was
widely distributed throughout Broadland, fish infected by Glugea anomala were
only recorded from the Horsey area.
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solidus (Cestoda:

ANOTHER

:

SITE

FOR THE ESSEX SKIPPER BUTTERFLY
M.

‘Hopefield’,

R. Hall

Norwich Road,

Scole, Norfolk.

Further to the excellent article on ‘Butterflies of Norfolk in the 19th and 20th Cenby E. A. Ellis in these Transactions (Vol. 26 part 5), I would like to add
another current site for the Essex skipper, Thymelicus lineola (Ochs.).
The site is Billingford Common, in the Waveney valley (TM 168786 and
168784), where at the beginning of August 1984 there was a strong colony of at

turies’

TM

least

60 or 70.
72

NORFOLK LACEWINGS (NEUROPTERA, PLANIPENNIA)
K. C. Durrant
18

The Avenue, Sheringham,

Norfolk.

The order Planipennia or true Neuroptera (Nerve-winged insects) consists of 54
species in the British Isles. There is a vast difference in the size of the specimens in
the different families, the largest of these with a wingspan of 50 mm being the green

The smallest species belong to the family
are to be found. These are often
Coniopterygidae, where wingspans of 5
mistaken for winged aphids or whitefly as their bodies and wings are covered with a
white waxy coating.
females of Chrysopa flava (Scopoli).

mm

—

Lacewings are very beneficial insects
both adults and larvae are predaceous
although in one family, the Sisyridae, the
and feed upon aphids and coccids
larvae feed upon freshwater sponges.

—

Being weak

they spend most of the daytime well hidden amid foliage only
dusk or when disturbed. The larger species are capable of a
somewhat erratic sustained flight, but many of the smaller ones will feign death and
drop to the ground when disturbed.

taking to the

fliers

wing

at

Perhaps the most noticeable lacewing is the green Chrysopa carnea Stephens.
Often called ‘Golden eyes’ by country folk, they have a habit of entering houses to
hibernate then appearing on the windows when the room temperature rises. During
hibernation they change colour to a pinkish hue.

The
in

Fig.

10

1

.

Chrysopa flava which can always be identified
and the abrupt bulge on the basal half of the costa of the

illustration depicts a female

the field

by the

large size

Chrysopa flava (Scopoli). Fig.

2.

Conwentzia psociformis (Curtis) (Scale

mm).

Trans. Norfolk
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line:

forewing (Fig. 1), and the white waxy Cowentzia psociformis (Curtis) with its extremely small hind wing which at once distinguishes it from the other minute
species (Fig.

2).

The

following list is compiled from specimens in the collections of the author
and Norwich Castle Museum. Specimens were identified using Fraser (1959). Two
species of Chrysopa and one species of Sympherobius are recorded from ‘Norfolk’ by
Killington (1937), but there are no more detailed records for them. Other Norfolk
records in Killington (1936, 1937) are only listed when a locality is given.
Nomenclature follows Kloet and Hincks (1964). In the list initials only are given for
the following collectors:
R. M. Barnes, E. T. Daniels, K. C. Durrant, E. A. Ellis, J. Edwards, S. A. Manning, and A. H. Turner.

CONIOPTERY GID AE

—A

Conwentzia psociformis

variety of trees, prefers oak, holly.

Honeypot Wood,

Wendling 15.8.61 (K.C.D.).
Coniopteryx tineiformis

Wood, Wendling
31.8.83

(all

—

Frequents oak, beech, sallow, hawthorn. Honeypot
Common, Sheringham 15.6.76; Bacton Wood

15.9.61; Beeston

K.C.D.).

OSMYLIDAE

—

Osmylus fulvicephalus
Woodland streams, in deep shade or under bridges. E.
Bilney ford 23.7.63, 8.8.63 (K.C.D.).

SISYRIDAE

—

Sisyra fuscata
River banks and lakes, preferring alders and sallow. Norwich
19.5.38 (E.T.D.); Wheatfen 23.5.38 (E.A.E.); Thompson Water 6.6.38 (E.T.D.);
Ringland 14.6.38 (E.T.D.); How Hill, Ludham 27.8.68 (K.C.D.).

HEMEROBIIDAE
Hemerobius humulinus
Emily’s wood, nr.

—

Deciduous woods, preferring hazel. N. Elmham 23.7.63;
6.9.70; Foulden Common 10.8.83 (all K.C.D.).

Mundford

—

lutescens
Deciduous woods, preferring oak, beech or hazel. Keswick 3.5.38
(E.A.E.); Rockland 12.5.38 (E.T.D.); E. Dereham 7.9.61; Thuxton 19.6.62; Bittering 1.8.62; Gressenhall 5.8.62; Ringmere 25.8.66; Earlham, Norwich 31.5.69; E.

H.

14.7.69; Beeston Common, Sheringham 20.7.74; Aylmerton 2.9.78;
Sheringham 10.9.82; Aylmerton 22.8.83; Foulden Common 28.8.83 (all K.C.D.).
H. micans — Deciduous woods, on oak, beech or hazel. E. Bilney ford 21.5.64;

Dereham

Emily’s

H.

wood

nitidulus

nr.

Mundford

27.7.69; 1.9.69

(all

K.C.D.).

— On conifers, preferring Scots pine. Dersingham Fen 31.7.66 (K.C.D.).

— On conifers. Norwich 1888 (J.E.).
H. stigma — On conifers, preferring Scots pine. Felthorpe 10.4.1882 (J.E.);
Wheatfen 13.6.38 (E.A.E.); E. Dereham 19.4.66; SwafTham forest 13.7.69, 4.9.70;
Sheringham 5.4.73; E. Wretham Heath 30.6.74 (all K.C.D.).
Sympherobius fuscescens
On Scots pine. ‘Norfolk’ (Killington, 1937).
H. pini

Kimminsia

betulina

—
— On

birch and alder. E.

Tuddenham

28.8.63; E.

Dereham

10.7.67 (K.C.D.).

—

K. subnebulosa
Deciduous trees, hedges or low vegetation. Stratton Strawless
6.9.1883 (J.E.); Norwich 20.8.38 (E.A.E.); Norwich 22.7.52 (R.M.B.); Bittering
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17.5.63; Cromer 26.6.63; E. Dereham 16.8.63, 6.9.63; Lenwade 18.8.70; E.
Dereham 8.9.70; Thursford Wood 28.4.73; Sheringham 17.8.74; Beeston Common, Sheringham 2.8.76; Sheringham 9.9.79, 15.8.84 (all K.C.D.).
Micromus paganus — Mixed woodland or gardens. Podmoor, Seaming 3.6.62;
Trimingham 31.5.78 (K.C.D.).

M. variegatus — In hedges, gardens or low vegetation. Langford 1925 (A.H.T.);
Wheatfen 5.8.37 (E.A.E.); Rockland 3.6.38 (E.T.D.); Wheatfen 20.6.38 (E.A.E.);

How

Hill,

Ludham

13.6.54 (R.M.B.);

Hoe

25.8.54; E.

Dereham

Wheatfen 26.8.71; Sheringham 17.6.79, 28.8.79

20.8.67;

Wesmaelius concinnus

—

On

conifers.

(all

9.6.67;

Heacham

K.C.D.).

Horsford 14.6.38 (E.T.D.).

CHRYSOPIDAE
Chrysopa abbreviata

—

Coastal dunes on

marram

grass. Gt.

Yarmouth, June (C.

J.

Paget in Killington, 1937).
C. albolineata

— Deciduous woods, hedges and orchards. Norwich

12.9.1883

(J.E.);

Norwich 12.5.36 (E.A.E.); Norwich 29.5.38 (E.T.D.); Wheatfen 20.6.38, 14.7.38
(E.A.E.); Old Buckenham, July 1950 (S.A.M.); Cranworth 25.6.64; Wolferton
10.7.79; Wells-next-sea 8.8.84 (K.C.D.).

—

carnea

C.

Common

everywhere, 2-3 broods per year. Wendling 1924-44
Wheatfen 22.1.37, 21.10.37, 10.11.37 (all

(A.H.T.); Langford 1924-44 (A.H.T.);

Dersingham Fen 16.8.66; Holkham 23.8.68; How
27.8.68; Wheatfen 20.8.71; Beeston Common, Sheringham 19.7.75,
2.8.83; Holt Nature Park 13.8.83, 14.8.83; Thompson Common 16.8.84 (all
K.C.D.).
E.A.E.); Mattishall 15.10.62;
Hill,

Ludham

—

C. ciliata
Deciduous woods and hedgerows in shade. Costessey 1938 (E.T.D.);
Wheatfen 26.6.38 (E.A.E.); Norwich 31.5.60 (R.M.B.); E. Dereham 23.6.62;
Wayland Wood, Watton 17.6.72, 14.7.78 (K.C.D.).
C. dorsalis

— On

conifers. King’s

Lynn 1911

(E. A.

Atmore

in Killington 1937);

Holkham Park 23.8.68 (K.C.D.).
C.

flava

— Deciduous woods. Wheatfen, July

(E.A.E.);

Shipdham

C. flavifrons
C. perla

— On

1936, 13.5.38 (E.A.E.); Norwich 26.7.58
Cranworth 25.6.64 (K.C.D.).

1.8.62; Gressenhall 13.8.62;

conifers. ‘Norfolk’ (Killington, 1937).

— Deciduous woods, preferring hazel or hawthorn. Very common. Wendl-

1943 and 1944 (A.H.T.); Wheatfen, July 1936 (E.A.E.); Ringmere 14.6.62;
Roydon Common 30.6.62; Barnham Broom 7.7.62; Ringmere 22.7.63; Hoe 4.6.67;
Holkham 23.6.67; Hanworth 23.6.68; Beeston Common, Sheringham 19.7.75;

ing

Thompson Common

10.6.84

(all

K.C.D.).

— On thistles and low vegetation. ‘Norfolk’ (Killington 1937).
C. septempunctata — Gardens, orchards and hedgerows. Norwich 17.6.38 (E.A.E.);

C.

phyllochroma

Old Buckenham, July 1950 (S.A.M.).
C. ventralis — Mixed woodland and hedgerows. Buxton Heath 6.8.84; var. prasina:
Shipdham 1.8.62 (K.C.D.).
C. vittata — Deciduous woods, preferring oak, lime and hazel. Horning July 1927
(E.T.D.); Wheatfen 8.6.38 (E.A.E.); Holt Nature Park 14.8.83 (K.C.D.).

Nathanica capitata
6.7.68 (K.C.D.).

— On

conifers. Stratton Strawless, July
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1897

(J.E.);

Holt Hall
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RARE AND INTERESTING FUNGI -

&

13).

1984

R. E. Evans and L. Evans
Chanterelle,

Church Road, Welborne, Norfolk.

After a poor start, there was an abundance of fungi in late September and October
and the mild weather continued to allow the production of many kinds into early
December. Further additions were made to our records.

At Bramerton Woods End we were pleased to see a group of Boletus parasiticus
on the earth ball Scleroderma citrinum. At least one of the boleti was attacked by
a golden yellow fungus common on various Boletus and
Sepedonium chrysospermum
Paxillus species. There was also an attractive colony of Marasmius zvynnei.
living

—

the smaller toadstools new to our list was Lepiota griseo-virens found
at Felthorpe. Also at Felthorpe Woods were L. castanea and
L. echinella (in grass), Cystolepiota bucknalli and C. sistrata (in a damp area beside

Among

under bramble in grass

the road), a solitary specimen of Tricholoma acerbum and a patch of golden-yellow
Cortinarius delibutus. The polypore Antrodia albida occurred on a birch branch here
and Tephrocybe misera was found in roadside grass.

Hockering Wood provided plenty of interest with Melanoleuca strictipes, M.
grammopodia and Lepiota fulvella. Growing in grass at Warren Wood were L.
pulverulenta and L. cristata.
In the University grounds at Earlham, Rhodotus palmatus appeared on dead
elm where it has been recorded before. It seems to be more or less restricted to elm
according to our records. Presumably this attractive apricot-coloured toadstool will
diminish in numbers as the old elms disappear.
A specimen of the stinkhorn Phallus hadriani was collected by a member of the
Society from the dune area at Wells, and it was also recorded from Winterton. Buxton Heath had a group of Tricholoma portentosum under conifers. Outside Lollyi
Moor Nature Reserve Helvella crispa made an appearance where it was recorded ini
1982. The myxomycete Leocarpus fragilis was abundant on heather in a sandy area
at

Lenwade

Pits.

In Welborne some 20 swift moth larvae (Hepialus lupulinus) were found
parasitised by the entomogenous fungus Cordyceps gracilis. The mummified red
bodies were kept in damp peat but did not respond well and produced small,
atypical red fruiting bodies, in addition to its conidial state Paraisaria dubia. One ofl
the larvae was pinkish purple in colour and produced white outgrowths of another

entomogenous fungus Beauveria bassiana.
These were a few of the interesting fungi recorded during the year. We were
assisted by members during the Society’s fungus forays, and also from specimens
collected by them elsewhere, which were brought for listing or identification.
The card index we maintain is compiled from individual and Society forays
during the last nine years and does not include any previous or other records. It isj
estimated to contain 11,000-12,000 records of 1,800-1,900 species.
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THE WORM SLUG

IN

NORFOLK

A. G. Irwin
Castle

Museum, Norwich.
R. E. Jones

The Lynn Museum, Old Market Square, King’s Lynn.

The worm

slug, Boettgerilla pallens Simroth, is one of the more attractive British
being pale grey with a dark tail and tentacles and a dark dorsal streak behind
the mantle (Fig. 1). When extended, its very elongate form distinguishes it from
other small slugs with which it might be confused. It is a recent arrival in Britain,
but is spreading rapidly, and might turn up at suitable sites anywhere in Norfolk.
The first county records were made in November 1979 by M. M. Elliot, who found
the species in gardens at Burfield Hall, Wymondham and at Elmhurst, East Carlton
(Kerney, 1980, 1985 in litt .).
slugs,

Fig. 1. Boettgerilla pallens.

Drawn from

a colour

transparency (Scale

line:

10

mm).

On 26th July, the authors found several specimens of Boettgerilla under stones
and pieces of wood around greenhouses at Bressingham, E. Norfolk (TM0880).
There was little in the way of associated fauna, the only other slugs being Deroceras
caruanae (Pollonera). One of the Boettgerilla was almost pure white with only slight
traces of pigment. Apparently this colour form is not uncommon.
Many eat fungi, decaying leaves or dung and one
carnivorous, preying on worms at night! However the diet of
Boettgerilla is a mystery and attempts to feed them with the usual slug fare have
been unsuccessful, so that the species has proved very difficult to keep in captivity
(B. C. Eversham pers.comm.). A knowledge of the habits of this species might help
to explain its sudden expansion of range.
Not

all

slugs eat green plants.

group, Testacella ,

Any

is

records or specimens of Boettgerilla would be welcomed by the authors,
accompanied by some indication of possible foods.

particularly if
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WEATHER SUMMARY
T. B. Norgate

Quarry Lane, Lyng, Norfolk.

JANUARY —

Though the mean temperature was all but normal it seemed much
nearly 50% more than average. What
colder since there were 26 ground frosts
snow did fall was wet and heavy so did not drift nor last long. Most fell from 22nd24th and was up to 5 in deep and was gone by 29th. The distribution of rainfall inover one third of the county having more than
cluding snow was very variable

—

—

mm (4 in).

Excess sunshine by nearly
was the sunniest January for 25 years.

100

75% was welcome

in a wintry

month.

It

FEBRUARY — More snow fell, on

5 or 6 days, and almost as often as in January.
month, again uneven, was much less though. Only
Thurgarton reported over 50
(2 in) and four or five places had half this amount.
The warmest days were during the first week but the overall temperature and frequency of frosts were little different from normal — though the last week was
almost sunless, the total hours of sunshine was just about average.

The

total ‘precipitation’ for the

mm

MARCH —

It was a cold and miserable month, the mean being 1 °C below average.
was the coldest March since 1979, just, but the dullest for over 50 years. There
were 9 sunless days and a further 10 with less than an hour apiece. Rainfall, including a little snow, was up to 50% above normal and, unusually, the wettest area
was the S.E. corner of the county and on the coast. This indicates that rain came off
the sea on E. and N.E. winds, especially during the last week.
It

—

APRIL There was double the usual number of air and ground frosts. The coldest
night was the 4th with an air temperature of -4.3 °C, and -9.9 °C (14.2°F) on the
was the sunniest April recorded in Norfolk and only two days with none
was down 50%, and most of the little that fell was in the first week. The
dry conditions were aggravated by E. and N.E. winds and the excess sunshine.

ground. But
at all.

it

Rainfall

MAY — Rainfall was up to three or four times the average in North Norfolk, almost
of which
in the last fortnight. Amounts in excess of 20 mm (0.8 in)
on
fell

all

fell

each of 2 or 3 days. It was the coldest May since 1923 and there were double the
number of ground frosts whereas the maximum temperature was only 16.9°C
(62.4°F). It was the dullest May for 40 years and again the barometer was low
below 30 in from the 14th until June 8th.

—

JUNE —

With a mean temperature almost normal the maximum exceeded 20° C (a
comfortable room temperature) 1 1 times, and 24 °C (hot summer day) twice. It was
a pleasant month and devoid of frosts. Sunshine was plentiful with only one day;
without any to record. Rainfall was uneven in the county and on the high side|
thanks to two or three thunderstorms. On the 20th Bressingham measured over 50
(2 in) in a little over one hour. This is rated by the Met. Office as very nearly
into the range of ‘Very Rare Falls’.

mm

JULY

—

There was little deviation from normal with temperatures and there were
days with maxima above 24°C (average
days). Sunshine hours were 5%
above normal with some every day. Rainfall was again variable from thundery activity
varying from 10.6
at Gooderstone to 73.2
at Hempnall. No daily
amounts were very heavy.
five

—

mm

mm
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AUCUST -

Again thunderstorms were largely responsible for
rainfall
amounts
being half as much again as in July. South Norfolk
was the driest whereas a severe
storm at Terrington St Clement made this the
wettest place with over 100
(4
m). The second half of the month was almost
quite dry. The temperature in August
was the first time that it was above average this
year. Maxima exceeded 24°C on 10
days (all in the second half), the highest being
27.5°C (over 81 °F) which turned out
to be the highest for the year. Again the
sun shone every day and it was the sunniest

-

mm

August

P

S

tor eight years.

^ Jf^

BER

-™iT mh

aS
r
or ratber the lack of
it.

y diflFerent
if
The number

> especially so far as sunshine was
of hours (under 100) was only two
thirds of the average and is the lowest
September reading available. Without the
h elp 0
nderSt0rms ^ rainfa11 was over 100
This amount fell in at least one
u
,
thud of the county, mostly in the north and centre.
Despite three hot days to begin
with, the month s mean was the lowest for
10 years. The first frost was measured
J
on the ground, but only just.

mm

VT

-

OeTOBER - There were few heavy rainfalls, despite a thunderstorm early in the
month, the higher ground in North Norfolk having
most rain. Sunshine hours even
exceeded those of last month, and had only one day
without any but much of it was
hazy and rather weak. The first air frost was on
the 6th (-0.6°C) with a ground
mmimum of -6.3 C (21 7°F) in the last week. The mean temperature and
frequen4
cy of frosts were both about normal.

NOVEMBER — A warm month was indicated by the absence of air frosts and only

r^

*e us “

e
e ha f
*'
l
most of these being in the

number There were 1 1 days with no sunshine,
three weeks. Rainfall totals were a little on
the high
side, especially in North Norfolk where
10 places recorded about 80 mm, i e in
excess of 3 in. There were few places with
double figures (in millimetres) and only
six days with none at all
not even a ‘trace’. Most of what fell was in
the third
week. On the evening of the 9th red dust or
sand fell with a light rainfall in parts of
bast Anglia. It is thought to have come from
North Africa in a band 200 miles wide
and washed out of the sky when the wind had
dropped.

lZt

'

al

-

first

-

DECEMBER - The year closed with erratic temperature changes ranging from
maximum of 13.1 C on the 1st to 2.5°C on the 28th. The
next day the ground
minimum fell to -9 C to give a range of 22°C or nearly
40°F. The number of air
and ground frosts were both almost normal.
The mean temperature was a full 1°C
above average but not so warm as a year
ago. Sunshine was almost exactly 50%
above the usual for December and several hours
more than in November despite the

reduced hours of daylight in December. Rainfall
was light and seemed to follow no

eri
le pat e ™- Again there were few
heavy falls and no snow apart from a little
i
^ at? ^
sleet
the end
1

*

of the month.

i

The year — January to July inclusive were warmer
than average but not bv verv
much except for May which was a full 2°C on the low
side. From Then on, apart from
September it was warmer than usual and overall
the mean was virtually normal.
Sun-

me

over the year was less than 10 hours below
normal though there was much
mo lt h In °y der ’ AP ril > August and January were on the high side
! c
afCh Ma
e em b r Were 311 relativel low Ra ^fall
was mostly on the
y
hth
c North
u £i r n
gh side, parts of
Norfolk having their highest totals for over
20 years. But
1 nornham was
the driest for the year and for the last three
months as well.
s

-

^

^

-
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1984

MEAN TEMPERATURE
°C

WEATHER

NO. OF AIR AND
GROUND FROSTS

1984

Avg.

1984

3.1

3.3

Feb.

3.3

3.4

March

4.6

April

May

SUNSHINE HOURS

Avg.

1984

Avg.

10/26

11.3/18.6

80.9

47.2

10/14

11.1/18.2

63.8

61.5

5.4

4/15

6.7/16.1

42.5

105.4

7.2

7.5

7/23

3.1/12.6

223.7

145.1

9.0

11.0

-19

0.7/5.

132.8

191.0

June

13.6

14.0

0. 1/0.8

192.7

191.8

July

15.4

15.9

- 10.2

190.5

184.3

August

17.1

16.0

—
—
—

-/0.1

220.8

180.4

Sept.

13.6

13.9

-/I

— 10.9

98.8

151.4

Oct.

11.6

10.5

1/6

112.2

105.3

Jan.

0.6/6.

Nov.

8.3

6.6

—17

5.2/12.0

54.8

65.1

Dec.

5.0

4.0

9/18

9.6/17.8

69.6

46.9

Year

9.3

9.3

41/119

48.6/108.9

1483.1

1475.4

DAYS WITH

DAYS WITH
SNOW/HAIL

RAINFALL

mm
Lyng

Taverham

1984

Avg.

1984

THUNDER

Avg.

0. 1/0.3

—
—
—
—
—

0. 1/0.4

3

Jan.

99.8

58.4

5.5/2

Feb.

33.4

45.0

5/1

4. 1/0.7

March

50.8

42.7

21

-

2.9/1.0

1

April

13.4

39.9

May

69.5

41.7

June

58.4

43.2

July

18.3

57.9

August

34.0

54.9

Sept.

89.5

53.6

/-

Oct.

38.8

62.5

Nov.

65.4

71.1

Dec.

44.9

57.7

—
—
—
—
—
—
—
—

Year

616.2

628.6

13.5/3

1984

4. 9/0.

1.3/1.

Avg.

0.1

0.2

0.4
1.2
1.9

3.1

—

1

2.6

-/0.1

3

2.5

-/0.1

2

1.7

— /0.4

1

0.6
0.4

3. 4/1.0

—
—

18.6/7.2

10

14.9

1.8/1.

0.2

1

Averages quoted above are for 45 years to 1978 for
1983.

80

rainfall,

otherwise for 20 years to
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