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EARTH-STARS (GEASTRACEAE)
IN

NORFOLK AND SUFFOLK
by E. A. Ellis

Earth-stars or star-puffballs, characterised by the stellate form assumed by
their outer layer (exoperidium) when it splits open to reveal the central,

spore-bearing "puffer” (endoperidium) at maturity, have received much
attention in East Anglia since Charles Bryant, of Norwich first made detailed

reference to them in "An historical account of two species of Lycoperdon"
in 1782. Unfortunately, he contrived to place a wide range of forms met with
locally under the headings of just two species, as is clear from the series of

twenty drawings illustrating his paper. He was soon taken to task for this by
Thomas Jenkinson Woodward of Bungay in a paper entitled "An Essay towards
an History of the British Stellated Lycoperdons: being an account of such
species as have been found in the Neighbourhood of Bungay in Suffolk"

published in 1794 [Trans. Linn. Soc. 2: 32-62). Subsequently, scientific names
given to puffballs, earth-stars and other gasteromycetes before the publication

of D. C. H. Persoon's Synopsis Methodica Fungorum in 1801 were invalidated

by the rules adopted internationally for application to these fungi, except where
they came to be adopted clearly by Persoon or later authors. Persoon did in

fact cite some of Bryant's figures and Woodward's names and descriptions in

his account of the earth-stars. During the 19th century many further species

were described and named by mycologists in Britain and elsewhere, in the

course of which a good deal of confusion arose over questions of priority and
synonymy. Thus we find different authors and collectors recording the same
fungi under different names and in the absence of voucher herbarium material

it is often not possible to know to what species, as currently understood,

their references apply. Since East Anglia has produced a great many records

of these fungi during the last two hundred years, the present account attempts

to bring order from past confusion. This has only been made possible through

the diligent research on British and European earth-stars undertaken by

J. T. Palmer over the past thirty years during which he has produced numerous
important papers on them. In dealing with the Norfolk and Suffolk records

now, I have adopted the names considered most properly applicable to the

British species by Palmer in his Chronological Catalogue of the Literature to

the British Gasteromycetes (from Nova Hedwigia) 1968, having also enjoyed

the benefit of his personal friendship and guidance in the field and otherwise

when looking at earth stars in recent years.

To assist with identification, examples of seventeen species are illustrated

here, together with original drawings of spores from fifteen of them.

Astraeus hygrometricus (Pers.) Morgan fig. 1 (1,2,3), fig. 3 (1). Easily recognised

by its many thick, hard, darkly "tessellated" hygroscopic rays, 5 - 8 cm. in

diameter when expanded. The inner peridium is sessile, with a small unstruct-

145



FIG. 1 1, 2, 3. Astraeus hygrometricus. 4, 5. Geastrum recolligens.

6, 7. G. floriforme. 8, 9. G. striatum. 10. G. pectinatum. 11. G. berkeleyi.

12. G. nanum. 13. G. minimum. 14. G. badium. 15. Myriostoma

coliforme. Drawn by E. A. Ellis.
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ured mouth. Norfolk: one on a sandy bank, Rackheath, Oct. 1863, K. Trimmer;
Holt, December, 1927, C. P. Petch. Suffolk: Sandy wood, Bury, E. Skepper.
Geastrum badium Pers. fig. 1 (14), fig. 3 (2) One of the smaller species, with
about six thin rays, the endoperidium sessile, with a prominent sulcate
mouth. Suffolk: on sand, Dunwich Heath, October 1979, M. B. Ellis.

G. beikeleyi Massee fig. 1 (11). The shortly stalked endoperidium is granular
on the surface and has a prominent, conical, sulcate mouth.
Norfolk: "Blakeney Brecks", October 1925-26, F. Yeo.
G. coronation Pers. fig. 2 (11,12), fig. 3 (3) Variable in size, but commonly
rather large and robust. The rays are fleshy and at first cream-coloured, seven
to twelve in number, later becoming brown or tan-coloured with an irregular

patchwork of shrivelled, dark skin on the upper surface. The endoperidium
appears sessile in young specimens, but stalked at maturity, usually appearing
lead coloured or greyish brown, with a fairly prominent fimbriate mouth. The
very dark spores are characteristic. This is one of our commoner species, to

be found under hawthorns on hedge-banks and under conifers.

Norfolk: Attlebridge, 1864, and Skeyton, 1867, K. Trimmer; Hillington,

October 1880, C. B. Plowright; Drayton, 1938, R. M. S. Brown; East Wretham,
1939, J. M. Lambert; Blofield, 1940, T. Hyde Parker; Eaton, 1945, G. J. and
L. I. Cooke; Upper Hellesdon, 1945 and 1948, E. A. Ellis; Claxton, 1948 and

1951, R. H. Sewell; Surlingham, 1946 and 1951, E. A. E.; Halvergate, 1951,

Mrs R. Key; Ingham, 1953 A. R. Disney; West Bradenham, 1971, Mrs Tubby;
New Costessey, 1978, C. A. Blenkiron; Saxlingham Nethergate, 1979, Mrs
M. Nichols; Rockland St Mary, 1979 and 1980, E.A.E.; Intwood, under yews,

1980, Mrs B. Dwyer. Suffolk: Bury St Edmunds, 1957, E. Skepper; Lowestoft

Denes, 1950, J. G. Warner; Brandon, under Thuja, 1978, J. A. Fitch; St

Olave's, 1938 and Reydon, 1979, E. A. Ellis; Lower Ufford, 1979, Mrs J. Raven.

Some of T. J. Woodward's references to Lycoperdon stellatum in the neigh-

bourhood of Bungay almost certainly appertain to this species.

G. floriforme Vitt. fig. 1 (6 and 7), fig. 3 (4). A small, strongly hygroscopic

species with five to eight hard rays and a sessile, scurfy endoperidium with a

simple, unstructured mouth. First recorded in Britain from a Lancashire

garden, c. 1952, by T. J. Palmer, this species has appeared regularly in autumn
under Cupresssus macrocarpa in a Guernsey garden since 1975 (specimens
sent by N. Jee, det. E.A.E.) and a single example appeared on a sandy hedge-

bank at Reydon, Suffolk, in May, 1979, E.A.E.

G. fomicatum (Huds. ex Winch et al.) Hooker fig. 2 (6) and fig. 3 (5). A robust

species, standing erect on four (occasionally five) stiff, pointed rays adhering

by their tips to a cup seated in the ground; the stalked endoperidium has a

basal thickening (apophysis) and the mouth is unstructured. It grows amongst
dead leaves on the ground, often under conifers. Both C. Bryant and T. J.

Woodward were familiar with this fungus in the eastern parts of Norfolk and

Suffolk in the latter half of the 18th century. K. Trimmer found it plentiful

on a shady hedge-bank at Billingford, Norfolk, in 18/2 and more recent records

from this county include East Dereham, 1924, Mrs M. Pett; Crown Point

woods, 1937, R. J. Colman; Sprowston, 1954, W. E. H. Fiddian and near

Norwich, 1974. Henslow and Skepper, in Flora of Suffolk (1861) say that it

was 'occasionally met with' in that county and it was found in the neighbour-

hood of Ipswich in 1946 by S. C. Porter.
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FIG. 2 1, 2, 3. Geastrum triplex. 4. G. saccatum. 5. G. quadrifidum.

6. G. fornicatum. 7, 8. G. vulgatum. 9, 10. G. rufescens. 11, 12. G.

coronatum. Drawn by E. A. Ellis.
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G. minimum Schwein. fig 1 (13) and fig. 3 (6). Growing typically on bare
soil amongst grasses, this very small species has seven to nine rays, which
are brownish above and white beneath, becoming revolute. The white, glossy
endoperidium is shortly stalked and the broadly conical mouth has a frayed,
revolute margin. Norfolk: a single example, identified by T. J. Palmer, was
found on a mossy bank under Pinus nigra adjacent to coastal dunes at Holk-
ham, 6 October, 1958 by E. A. Ellis.

G. nanum Pers. fig. 1 (12) and fig. 3 (7). A small species found mainly on
sandhills, it has rather numerous downward arching rays which become
grey and papery on drying; the endoperidium appears sessile at first and then
shortly stalked, greyish brown, with a prominent sulcate mouth.
Norfolk: T. J. Palmer has noted that W. J. Hooker gave good figures of this

species (as G. striatum) in Plate 575 of Flora Londinensis (c . 1819), stating

that it was common on Yarmouth Denes. This may also have been the

‘striatus’ found on sand hills at Winterton and in shady places at Caister by
K. Trimmer in 1861. M. J. Berkeley's reference to G. umbilicatum Fr. on
sandy denes near Yarmouth also seems to fit here. Recent findings include

those at Scolt Head Island, 1949, Mrs D. I. Boardman and Burnham Overy,
1979, C. P. Petch. Suffolk: A. Mayfield's (1948) record of G. umbilicatum
from a sandy bank at Foxhall may belong here.

G. pectinatum Pers. fig. 1 (10 and fig. 3 (8). One of the larger species found
typically under conifers, this has a long-stalked endoperidium with a collar

and long striations at the base; the mouth is prominent, conical and sulcate.

The blunt, peg-like ornamentation of the spores is distinctive. Norfolk:

Holkham Meals, under pines, November, 1954, T. J. Wallace and in the same
habitat, October, 1958, J. T. Palmer and E. A. Ellis.

G. quadrifidum Pers. ex Pers. em. Pers. fig. 2 (5), fig. 3 (9). Like G. fomicatum ,

this relatively small species has four (occasionally three or five) deeply cut

rays arching downwards with their tips adhering to a somewhat ragged, cup-

like base embedded in leaf-mould. The endoperidium is shortly stalked, with

an apophysis, often egg or pear-shaped and bluish grey in colour; the mouth,
though small, is definite, smooth and surrounded by a broad pale band below.

Usually gregarious on pine-needle litter. Although said to be common in

many parts of Europe, where it is often mis-named G. coronatum, it has been

found only a few times in Britain, chiefly in Gloucestershire. The presence

of a limy subsoil appears to favour it and as East Anglia's heavily afforested

Breckland region would seem to provide a favourable habitat, one might
expect it to be discovered there in due course.

G. recolligens (Woodw. in With, ex Relh. em Sow.) Desv. fig. 1 (4 and 5),

fig. 3 (10). A small species with about nine woody rays which are strongly

hygroscopic, curling upwards to cover the endoperidium when dry. This

capacity for responding to changes in humidity is retained indefinitely in

herbarium specimens. The sessile endoperidium is of a reddish fawn colour

and has a well-marked conical fimbriate mouth, fig. X in Bryant's account

of 1782 depicts this species, indicating its presence in Norfolk at that period.

Woodward (1794) recorded it from hedge-banks at Earsham and Ditchingham

in Norfolk and from Bungay and Mettingham in Suffolk. Further Norfolk

collections include those made from hedge-banks at Hillington by C. B.

Plowright in 1896 and 1897 and by H. Lindley Jones at Hellesdon, near
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fig. 3 Spores of: 1. Astraeus hygrometricus. 2. Geastrum badium.

3. G. coronatum. 4. G. floriforme. 5. G. fornicatum. 6. G. minimum.
7. G. nanum. 8. G. pectinatum. 9. G. quadrifidum. 10. G. recolligens.

11. G. rufescens. 12. G. striatum. 13. G. triplex. 14. G. vulgatum.

15. G. saccatum. Drawn by M. B. Ellis.

Norwich in May, 1938, these last being figured here, from the specimens in

Norwich Castle Museum herbarium.

G. rufescens Pers. em. Kits van Wav. fig. 2 (9, 10), fig. 3 (11). Until very

recently there was much confusion over the application of the epithet

rufescens to earth-stars found in this country and two other common species

have gone under this name in the past, notably G. vulgatum and G. triplex,

therefore many of the records are unreliable unless backed by preserved

specimens. As defined here, this species, which varies much in size (up to

9 cm. diameter in some fully expanded specimens), the five to ten rays are at

first fleshy and whitish, drying yellowish brown, usually with pale margins

and cracks. The endoperidium is sessile, subglobose and usually of a

cinnamon-buff colour, with an unstructured mouth (a simple opening). The
small spores have a distinctive central guttule. Critically determined Norfolk

collections include the following in Norwich Castle Museum: Kilverstone;

Drayton woods; Gresham School woods near Holt, 1954; Newmarket Road,

Norwich, 1948 (all G. J. Cooke) and Mousehold Heath, under hawthorns, 1952

E. A. Ellis; additional records: Bacton Wood, 1977; woods at Seamere,

Hingham, 1956; under beech and pine, East harling, 1980 and Holkham dunes,

under pines, 1958, J. T. Palmer and E. A. Ellis.

G. saccatum Fr. fig. 2 (4) and fig. 3 (15). This species has several features in

common with G. triplex, including the prominent fimbriate mouth sur-

rounded by a silky zone, but lacks the cup-like portion of the fleshy exoper-

idium characteristic of that species. The specimen illustrated here, with its

spores distinctly smaller than those of G. triplex, was collected at Earlham,

near Norwich, by G. J. Cooke c. 1912 and is in Norwich Castle Museum
herbarium.
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G. striatum DC. fig. 1 (8, 9) and fig. 3 (12). Growing most frequently in leafy

litter on hedge-banks, varying in spread from 2 to 7 cm., may have from six

to twelve acute rays which are brown above and silvery beneath. The end-
operidium, which is at first white and finally somewhat lead-coloured, has a

collared stalk and a long, beak-like sulcate mouth.
Norfolk: Fig. xix in Bryant's account of 1782 clearly depicts this species. Later,

K. Trimmer found it at East Carleton in 1849 and C. B. Plowright on North
Wootton marshes in 1867. Other records include the following: Swanton
Abbott, 1905, Rev. Mountford; Eaton, 1935, 1942 and 1943, G. J. Cooke;
Stoke Holy Cross, under pines, 1937, 1938 and 1939, G. C. H. Chandler;
Mangreen, 1943, G. J. Cooke; Claxton, 1946, R. H. Sewell; Rockland St.

Mary, 1948, Surlingham, 1953, Upper Hellesdon, 1954 and Aldeby, 1971 (all

E. A. Ellis); Barford, 1950, R. W. Turner and Mundford, 1973, R. P. Bagnall-

Oakeley. Suffolk: in woods and on a sandy bank, Bury St Edmunds and about
Bungay (Henslow and Skepper's Flora of Suffolk ); Bentley, S. C. Porter;

Mendlesham, A. B. Hurrell (per A. Mayfield, 1948); on a sandy hedge-bank
at Reydon, 1979, 1980, E. A. Ellis.

G. triplex Jungh. fig. 2 (1, 2, 3) and fig. 3 (13). A medium-sized to large

species, onion-shaped (fig. 2: 3) before expanding, has four to seven rays which
are at first thick and fleshy, presently cracking irregularly and leaving a raised

cup-like portion surrounding the mammiform endoperidium, which is sessile,

cream to tan colour with a broadly conical, fimbriate mouth surrounded by a

pale, silky zone. It would seem to be the commonest species occurring in

East Anglia, growing in a variety of situations in leaf litter under both

deciduous and evergreen trees and bushes of many kinds, both on the coast

and inland. There is some uncertainty about early records, but the fungus is

shown distinctly under ‘Lycoperdon stellatum
’

by Bryant in his figures iii

and iv, proving that it was present in the Norwich area in the 18th century.

Records from 1900 onwards are too numerous to present in detail, other than

to give a list of localities: Bagthorpe, Braconash, Clippesby, Cromer, Drayton,

East Dereham, Framingham, Gooderstone, Haynford, Hingham Hockham
Mere, Holkham, Horsford, Kilverstone, Kirby Cane, Northrepps, Norwich,
Ringland, Scolt Head Island, Stoke Holy Cross, Stratton Strawless, Surling-

ham, Taverham, Eaxham and Wells. Suffolk records have been fewer, known
localities including Ashby (1981), Culford, Sudbourne and Shrubland Park

(per A. Mayfield, 1948), Dunwich Forest (1979) and Redgrave Fen (1980):

M. B. Ellis.

G. vulgatum Vitt. fig. 2 (7, 8) and fig. 3 (14). The exoperidium is at first fleshy,

arched and pallid, often becoming flesh pink, divided into 5 - 7 rays which

become variously cracked. The surface tissues flake away on drying, exposing

the leathery and ultimately light yellowish brown fibrillose layer. The

endoperidium appears sessile until, on drying, a very short, broad stalk

becomes visible; the mouth is a simple, torn aperture and, as is shown in

fig. 3 (14), the spores are markedly larger, darker, more prominently warted

than those of G. rufescens and lack the central guttule. This species has for a

long time been mistaken for rufescens in this country and old records are

largely unreliable. Its often reddish colour has seemed to fit the epithet

rufescens, whereas the latter, as now understood, lacks the rosy suffusion.
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G. vulgatum grows on leaf litter under a variety of trees and shrubs and

occasionally amongst grasses. Norfolk collections include: Sheringham,

1936, 1937, G. J. Cooke; Mousehold Heath, Norwich, 1952, Surlingham, 1956

and Mouse Wood, Honingham, 1958 (E. A. Ellis), Briston, 1973, H. William-

son; Honingham (very small), 1973, A. Bull; West Harling, 1974. Confirmed

Suffolk collections: edge of playing field, Reydon, 17 December, 1979, W.

Rowe and with G. triplex under a lime tree at Ashby, bordering Fritton Lake,

January, 1981, Mrs C. Jones.

Myriostoma coliforme ((With.) ex Pers.) Corda fig. 1 (15). This very large

earth-star, aptly called the "Cullender Puffball" by T. J. Woodward, is at

first globose, ochraceous and covered with loose, dark scales, the top just

showing above the ground. The outer crust then splits into 4-7 lobes, revealing

the endoperidium, which is brown or lead-coloured with a silvery, minutely

warted surface and numerous mouths surrounded by minute fibrils. There

are several short pedicels at the base. T. J.
Woodward (1794) knew this species

from Earsham and Gillingham in east Norfolk and from Mettingham and

Bungay on the Suffolk side of the river Waveney a short distance away. Its

next recorded appearance was in a nettle bed alongside a hedge at Hillington

west Norfolk in September, 1880 and it reappeared there in September, 1881,

having been brought to the attention of C. B. Plowright (see Trans. Norf. &)

Norw. Nat. Soc. 3: 266-267. There have been no confirmed discoveries of

this species in Britain during the present century.

In recent years the removal of many hedges on farmland and changes in

the treatment of hedges generally have resulted in the loss of habitats favour-

able to earth-stars, while many dune, heath and woodland habitats have been

eroded; nevertheless, these fungi still flourish here and there and are probably

much un-recorded, especially in afforested Breckland.

Rather than appending a lengthy bibliography, I recommend reference to

J. T. Palmer's chronological catalogue of the literature cited earlier. It should

also be noted that a key for the identification of British Gasteromycetes is

about to be published by the British Mycological Society.
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THE DISTRIBUTION OF BLACKFLIES
(DIPTERA : SIMULIIDAE) IN NORFOLK

by R. J. Post

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

Introduction

Blackflies are small blood-sucking flies with immature stages restricted to

flowing water. Most palaearctic species are either univoltine with a single,

usually springtime, generation, or multivoltine with several additional

summer generations.

There is rather little published information on the blackflies of Norfolk.

The most recent taxonomic revision of British blackflies (Davies 1966 and
1968 — although for updated nomenclature see Kloet and Hincks 1976) lists

only three known sites within Norfolk, and only three species, Simulium
costatum Friederichs 1920, S. omatum Meigen 1818, and S. argyreatum
Meigen 1838. However, S. angustipes Edwards 1915, S. lundstiomi (Enderlein

1921), S. equinum (Linnaeus 1758), S. erythiocephalum (De Geer 1776),

S. austeni Edwards 1915, and S. moisitans Edwards 1915, were also recorded

from odd sites around the county borders.

Since then, in their survey of the river Wensum, Baker et al (1978)

identified Simulium omatum, S. erythiocephalum and S. aureum group

(probably S. angustipes).

Of those species found in Norfolk it is necessary to briefly consider here

the taxonomy of two difficult groups.

It is only possible to separate S. angustipes and S. aureum Fries 1824 by

adult genitalia, or larval polytene chromosomes. All males examined for this

study were S. angustipes, but they were not obtained from all sites. However,

S. aureum is a species typical of the upland areas of North and West Britain,

whereas S. angustipes is more typical of S.E. England, (Davies 1968). All

specimens are recorded as S. angustipes.

Similarly absolute confidence cannot be claimed for all identifications

of S. omatum. S. nitidifrons Edwards 1920 is only easily separable from S.

omatum as adult females, but was never found. S. nitidifrons is typical of the

upland areas of N.W. Britain, and occurs only sporadically in lowland Britain.

S. spinosum Doby and Deblock 1957 is separable from S. ornatum only as

pupae or as adult males, but was never identified. S. spinosum is typical of

N.W. Britain and chalk springs in lowland areas. All specimens were recorded

as S. omatum. Furthermore it has recently been shown that S. omatum
exists as two sibling species in Norfolk, described on the basis of the larval

polytene chromosomes (Post 1979), but these have not been distinguished

in the present study.
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Methods

Collections were of aquatic stages only, although adults were usually reared

from field collected pupae. Specimens were removed individually, with

forceps, from vegetation and stones taken out of the river. Most sites were

visited only once. The appendix gives the exact location and date of each

sample, and the maps show the distribution of the species.

Results

From new collections, at 73 sites, 10 species have been recorded during 1975

to 1979; Simuhum (Eusimulium) angustipes, S. (Eu.) angustitaise (Lundstrom

1911), S. (Eu.) costatum, S. (Eu.)latipes (Meigen 1804), S. (Eu.) lundstiomi,

S. (Eu.) vemum Macquart 1826, S. (Wilhelmia) equinum , S. (Boophthoia)

erythrocephalum , S. (Odagmia) omatum and S. (Simulium) aigyieatum. The

nearby S. austeni and S. moisitans sites listed by Davies (1968) were visited

but these species were not found.

Blackflies were often recorded as absent from the very upper reaches of

streams, but this was usually due to the stream being dry when visited. Also

they do not usually occur in the lower reaches which are large and slow

enough to be navigable by boats other than canoes.

S. latipes — was found in a single Norfolk stream, draining a pond, and which,

according to local residents, tended to dry up in summer. This is considered

the typical habitat by Davies (1966, 1968) and Zwick (1978), who also record

the species as probably univoltine. The Norfolk specimens were taken in April.

S. vemum — In lowland Britain this species is typical of small often woodland

streams. There seems to be a single large Spring generation in Britain, with

small numbers of flies being found later in the year (Davies 1966, Ladle and

Esmat 1973). However, Carlsson (1962) and Zwick (1974) report three distinct

generations per year from Europe. S. vemum was found at only six sites in

Norfolk, although it seems likely that more effort put into springtime

sampling would reveal it to be rather more common. The samples only gave

evidence for a spring generation, and at many sites, which ran dry in summer,

further generations would not be possible.

S. costatum and S. angustitaise — were collected in the summer, suggesting

multivoltinism, as recorded by Zwick (1974). These species are typical of

springs and small streams (Davies 1966, Zwick 1978) and in Norfolk were

taken together from one spring, and S. angustitaise also from one other site,

a small stream.

S. angustipes — was taken at all times of the year and was found widely

distributed throughout the river system. This description essentially agrees

with Davies (1966).

S. lundstiomi — was taken throughout the year, suggesting multivoltinism,

and shows a tendancy to occur in the middle reaches, not as far downstream

as S. eiythiocephalum and S. equinum.

S. equinum — was found throughout the year and tends to occur more down*

stream in the larger rivers, as is recorded by Davies ( 1966) . See Table 1

.

5. eiythiocephalum — has five generations per year at Carlton Forehoe, on

the River Tiffey (Post 1979). There is a marked tendency to inhabit lower

parts of the river system than other species, but it is often associated with
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S. lundstromi although, surprisingly, not with S. equinum. Observations at

the Norfolk sites suggest that both S. erythiocephalum and S. lundstromi
prefer a relatively more constant laminar flow than S. equinum. The tendency
for S. erythiocephalum to inhabit the river further downstream than S.

equinum has been noted previously by Ladle et al (1977), Hansford (1978) and
Zwick (1974).

S. argyreatum— is typical of lake outflow and weirs at any altitude (Davies

1966, Zwick 1978), but it is not always associated with such habitats
(Hansford 1978, Davies 1966). Several of the 12 Norfolk sites were not
associated with weirs or lakes, but these were typified by a relatively fast

and turbulent flow. Found throughout the year.

S. omatum — is a very common species in Britain and occurs along the entire

length of the river, although a tendency to inhabit the more turbulent
stretches was noted. This species is multivoltine.

In Norfolk there is a tendency for communities of blackflies to contain
more species further down stream. This pattern was also noted by Ladle et al

(1977) and Hansford (1978) in another part of lowland Britain. However, it

is contrary to that found in river systems arising in more mountainous regions

(Zwick 1974, Crosskey 1973).

Discussion

The species found in Norfolk are those characteristic of lowland N.W. Europe,

although the apparent absence of S. lineatum (Meigen; 1804) is perhaps

surprising. Furthermore, the distribution of individual species seems to

conform well with that described in other studies.

We have noted that some species have a preference for certain defined

types of habitat, S. argyreatum usually occurs in faster flowing more turbulent

waters, particularly at weirs or lake outlets. S. erythrocephalum and S.

lundstromi seem to prefer a relatively constant laminar flow. However, the

most striking feature of the distribution data is the zonation of species along

the river. S. vemum usually occurs near the source, whereas further down-
stream we find S. lundstromi, then S. equinum and S. erythrocephalum.

S. angustipes and S. omatum seem to occur throughout the river system, but

we have already noted that the latter 'species' in reality exists as two sibling

species, in Norfolk, whose distributions are, as yet, quite unkown.

The causes of zonation are not fully understood, although speed of current

and temperature have been implicated elsewhere (see Hynes 1969).
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Table 1 Zonation of Norfolk rivers by Blackflies

Species

any species*

S. angustipes

S. angustitarse

S. costatum

S. latipes

S. lundstromi

S. vemum
S. equinum
S. erythrocephalum

S. ornatum
S. argyreatum

Number of sites Mean distance Standard

RECORDED FROM SOURCE
(
Km

)

deviation

73 11.3 10.3

42 10.7 8.7

2 1.2 —
1 0.6 —
1 4.6 —

19 12.9 5.7

6 3.7 3.4

15 18.9 10.2

22 21.4 11.8

51 10.5 7.4

13 10.4 7.2

‘These data are not normally distributed. The 73 sites have a coefficient of skewness

of +1.76 and a kuttosis ratio of 6. 5

1
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Appendix Sample data

S.angustipes = ang. S.angustitarse = ant. S.costatum = cos. S.latipes = lat.

S.lundstromi = lun. S.vernum = ver. S.equinum = equ. S.erythrocephalum = ery.
S.ornatum = orn. S.argyreatum = arg.

Grid reference Date ang ant cos lat lun ver equ ery orn

TF 695 257 22. 11.76 * 0

TF 711 259 22. 11.76
TF 789 151 29 .9.75
TF 973 041 23 .4.79
TH 808 944 23. 4.79 0 * * 0 0

TF 828 154 14. 3.77 * • 0

22. 11.76 * 0

TF 842 428 7. 6.79 0

TF 861 357 7. 6.79 0

TF 860 170 29. 9.75 0 * *

TF 865 067 23. 4.79 * •

TF 873 268 29. 9.75 *

TF 888 175 29. 9.75 0 •

TL 879 829 23. 6.77 •

6. 11.77 •

TF 886 068 23. 4.79 0

TL 893 802 23. 6.77 * * • •

TF 906 188 29. 9.75 • • •

TL 911 765 13. 7.78 * • • •

TF 914 296 7. 6.79 0 •

TF 942 377 7. 6.79 • 0

TF 942 087 23. 4.79 * 0

TF 951 067 23. 4.79 * * •

TF 950 021 23. 4.79 * * •

TL 955 810 6. 11.77 *

TL 955 807 6. 11.77 * 0

TF 97 1 049 30. 7.76 * 0

TL 992 946 29. 9.75 0

TF 992 101 19. 8.76 * *

TF 994 312 7. 6.79 •

TF 997 251 29. 9.75 0

TF 999 044 30. 7.76 * 0

TG 023 050 2. 8.76 * 0 0

10. 11.76 0 0

4. 11.77 0

TG 023 296 7. 6.79 • 0

TG 038 300 7. 6.79 0 0

TG 041 129 26. 8.76 * 0

TG 051 015 9. 8.76 *

TG 048 062 3. 8.76 0 0

TG 049 062 3. 8.76 0

TG 055 283 7. 6.79

TG 066 128 31. 8.76 • *

TG 067 128 19. 8.76 * * 0

TG 076 076 3. 8.76 * 0

TG 077 031 10. 8.76 * *
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Grid Reference Date ang ant cos lat lun vex equ ery

TG 087 122 21. 7.77
* * *

30. 9.77 * •

TG 089 302 7. 6.79

TG 092 053 27. 3.78
*

10. 4.78
* * *

25. .4.78
* * *

5. 5.78
*

17. 5.78 * *

29. 5.78
* *

9. 6.78
• *

20. 6.78 * * *

27. 6.78
*

3. 7.78
*

13. 7.78
*

26. 7.78 * * *

8. 8.78
* *

21. 8.78
*

30. 8.78
*

8. 9.78
*

21. 9.78
*

3. 10.78
*

16. 10.78
• *

TG 093 055 13. 8.76
* * *

17. 8.77
* *

7. 3.78 * * *

10. 4.78
*

TG 097 118 26. 8.76 *

7. 3.78
*

TG 098 118 21. 7.78 * *

26. 8.76 *

7. 3.78

TG 094 027 11. 8.76 •

TG 094 025 11. 8.76 *

TG 107 389 30. 9.75

TG 108 187 29. 6.78
* *

8. 8.78
*

TG 105 015 16. 8.76 *

TG 108 085 5. 8.76 * * *

TG 101 031 17. 8.76
*

TG 114 065 12. 8.76 * * *

TG 115012 16. 8.76 *

TG 127 185 29. 6.78
* *

TG 133 114 27. 8.76 * * • *

6. 6.78
* *

TG 132 300 7. 6.79
*

TG 149 067 6. 8.76 * *

TG 158 184 29. 6.78

TG 157 087 6. 8.76
*

10. 11.76
* •

28. 10.77
*

TG 186 337 30. 9.75

TG 192 292 30. 9.75
* •

TG 193 321 30. 9.75
*
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ang ant cos lat lun vex equ ery oin aigGrid Reference Date

TM 197 968 29. 6.79
TM 194 858 29. 6.79
TM 243 994 29. 6.79
TG 271 007 29. 6.79
TM 324 926 5. 10.75
TM 338 901 20. 6.79
TM 362 990 20. 6.79
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Simulium angustipes
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Simulium lundstromi

Simulium equinum
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Simulium erythrocephatum

Stmultum ornatum
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Simulium argyreatum
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AN ECOLOGICAL REVIEW
OF

THE WENSUM VALLEY NEAR NORWICH

by Geoffrey Watts, Michael Baker, Alec Bull, Ernest Daniels

Introduction

The population of East Anglia is steadily increasing, and the pressures of

human activity upon natural and semi-natural habitats are becoming more

and more destructive. This is particularly so in habitats close to the areas of

population growth, such as the city of Norwich itself, but also its satellite

communities. Planning authorities are under increasing pressure to permit

the conversion of areas of special scientific interest for residential or industrial

development, for mineral extraction or for recreation (refs. 1, 2), and although

these authorities often seek wide public consultation (ref. 3) they also need

specialist advice.

The Norfolk and Norwich Naturalists' Society recognised that it had a

role to play in surveying areas of the countryside that seemed particularly at

risk, and in attempting to identify ecologically significant sections for the

guidance of both planners and public. In 1970 the Society set up the Yare

Valley Survey Sub-Committee which reviewed the Yare Valley near Norwich

from Bawburgh Mill to Whitlingham Marshes, publishing its finds in the

Society Transactions in 1975 (ref. 4). This paper was well received and, with

the prompting of both the Norfolk Society and the Norwich Society, the

Society set up another working party to undertake a similar survey of the

Wensum Valley near Norwich.

The Wensum Valley Survey Sub-Committee first met on December 9th,

1976, to decide upon the scope and methods of the investigation, and it was

agreed that as far as possible the work should follow the pattern of the Yare

Valley Survey. Thus, although information about valley sites would be widely

sought, the survey would be carried out by a small group of people visiting

all parts of the area and judging each section by an agreed set of criteria.

Methods

It was agreed to survey the land immediately adjacent to the River Wensum

in a band extending from Ringland Bridge (TG 141137) to Mile Cross Road

Bridge (TG 217099) in Norwich. The survey area was divided into 38 sections,

each consisting of between a half and one kilometre of river bank in length

and between a quarter and a half of a kilometre in width of valley floor and

slopes on one side of the river. The sections were named and numbered to

facilitate identification and description, and their boundaries are plotted on

the accompanying maps. (figs. 1 and 2).
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Drayton.

Figure 2—The position and extent of the survey sections from Drayton to

Norwich.
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Attempts were made to identify the owners of the land to be surveyed
by general or local enquiries. Landowners were approached by letter or in

person, and in the majority of cases permission to visit the sites and make the

survey was ungrudgingly given. Fieldwork was carried out during the spring

and summer months of 1977, 1978 and 1979. The survey group met at

intervals of about a fortnight, and during an afternoon's and evening's work
covered one of two sections, as follows:

1977 — April 20th (Section 7); May 25th (2,4); June 8th (1,3); June 22nd (5,6);

July 6th (9); July 27th (8,10); August 10th (11, 13); August 24th (14); September
7th (16).

1978 - April 19th (12); May 3rd (15); May 17th (17,19,21); May 31st (23, 25);

June 14th (20); June 28th (18); July 12th (22); July 26th (24, 26); August 9th

(27,28); August 23rd (29); September 6th (30).

1979 - May 2nd (32); May 16th (31,33); May 30th (34,36); June 13th (35);

June 27th (37); July 11th (38).

In general the sections were visited in sequence downstream. The group
was aware of the possibility of bias arising from different sections being visited

at different times of the year, and attempted to compensate for this in the

assessments. Additional data was derived from extra visits made to particular

sections by individual members of the group; from the excursions to the

area arranged by the Society; and from individuals responding to a general

request published in the Society's Bulletin.

As with the previous Yare Valley Survey, one of the chief aims was to

arrive at a comparative view of the significance of the many habitats in the river

valley. This was attempted by converting an essentially subjective exercise into

as objective a study as possible by the adoption of criteria for judging each

section which had been devised for the previous survey. This was an eleven-

point scale divided as follows:

(a) Presence of scarce species — points to be given for

plant or animal species which are either nationally rare,

or scarce within the Wensum valley system 10 points

(b) Diversity of species — points to be given in relation

to the total number of plant and animal species present,

as some measure of the richness of the section 10 points

(c) Presence of scarce habitats — points to be given for

types of habitats in sections which are uncommon in the

valley system 5 points

(d) Diversity of habitats — points to be given in relation

to the total number of different habitats within the

limited area of the section ... 10 points

(e) Quality of higher plants — points to be given for the

array of flowering plants in the section; for their ecolo-

gical significance, their botanical interest, their special

appeal ... ... 20 points

(f) Quality of lower plants — as (e) but in relation to

flowerless plants 5 points

(g) Quality of vertebrates — as (e) but in relation to

mammals, birds, reptiles, amphibia and fish 15 points
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Table 1 Showing scaled score ratings for each section

Section

No. a b c d e / g h i 7 A
Total

1

(10) (10) (5) (10) (20) (5) (15) (10) (5) (5) W (100)
3 5 0 6 9 3 10 5 0 1 2 44

2 3 7 0 7 16 1 11 7 1 1 3 57
3 1 7 2 7 16 1 10 3 0 1 2 50
4 1 5 0 7 11 2 6 3 0 0 2 37
5 3 7 3 9 16 3 10 5 1 1 1 59
6 1 6 2 9 11 2 6 7 2 1 3 50
7 7 10 5 9 8 4 15 8 5 4 5 80
8 0 5 0 7 8 1 6 7 0 1 1 36
9 1 4 0 4 7 1 10 8 0 0 0 35
10 3 5 2 6 12 3 9 7 2 2 4 55
11 1 7 0 6 15 3 10 8 2 2 3 57
12 3 9 0 9 16 3 11 7 2 2 2 64
13 0 4 0 6 9 1 6 5 0 1 1 33
14 1 9 2 7 11 3 11 8 5 5 5 67
15 3 6 0 7 13 3 11 8 2 2 2 57
16 3 9 2 7 11 2 11 10 2 2 3 62
17 1 2 0 5 7 1 6 3 1 1 2 29
18 3 10 2 9 19 3 15 10 5 4 5 85
19 0 4 0 4 8 2 6 5 1 0 1 31
20 4 10 3 10 20 3 15 8 5 2 5 85
21 4 6 2 7 11 2 6 7 1 0 1 47
22 7 10 3 7 20 4 12 10 5 5 2 85
23 3 5 0 6 8 1 9 7 1 0 1 41

24 0 2 0 4 8 1 7 5 0 0 1 28
25 3 6 0 7 11 1 11 7 1 1 1 49
26 3 5 2 7 7 1 7 7 0 0 1 40
27 1 6 0 6 12 1 7 8 1 1 2 45
28 0 6 0 6 12 1 7 8 0 1 2 43
29 10 7 2 7 19 2 9 7 0 1 2 66
30 9 7 2 7 16 1 7 8 1 1 3 62
31 1 5 2 7 11 3 9 7 0 1 2 48
32 3 7 2 9 17 5 10 7 4 4 3 71

33 3 4 2 6 8 3 7 5 0 0 1 39
34 3 7 2 9 15 3 9 8 2 2 2 62

35 3 9 2 7 15 1 11 7 1 2 4 62

36 3 7 2 7 13 2 11 7 1 1 3 57

37 9 9 2 10 17 3 9 10 2 2 3 76

38 10 9 2 10 17 3 11 8 2 4 3 79

(h) Quality of invertebrates — as (e) but in relation to

invertebrates, particularly insects 10 points

(i) Value for research — points to be given for areas of

ecological significance having reasonable access but with

limited public pressures offering good opportunities for

investigative fieldwork 5 points

(j) Value for education — points to be given for areas

accessible to school parties, likely to be biologically

productive without being unduly hazardous, and facilit-

ating environmental approaches to education 5 points
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(k) Value for amenity — points to be given for areas of

natural charm or beauty, or areas that were accessible and

appropriate for walking, angling, etc., or areas of lesser

value that might be given over to more disruptive outdoor

pleasures and amusements 5 points

Total 100 points

The criteria are more fully discussed in the Yare Valley Survey paper (ref. 4).

The plant and animal life of the river itself was not included in the survey,

although work on this has been carried out by Society members (refs. 5,6).

The Area Reviewed The nomenclature of the vascular plants follows that in

The Flora of the British Isles by Clapham, Tutin and Warburg, 2nd edition,

1962.

Section One — Ringland Bridge East: Small area of rough marsh; otherwise

mostly grazed pasture next to river and arable fields away from it. Impatiens

glandulifera, Carex vesicaria, Bryum pseudotriquetrum, and Pohha dehcatula

notable. Grade 5.

Section Two — Ringland Bridge West: Area between road and river, ranging

from managed grazed pasture to rough marsh, heavily dissected by drains.

Small poplar plantation. Carex elata, Thalictrum flavum, sedge warblers,

reed bunting, yellow wagtail notable. Grade 3.

Section Three — Three Corner Plantation North: Area of grazed pasture,

part intensively managed, part with dicotyledons. Drains with diverse

marginals. Old woodland fringe of oak/hazel coppice. Poplar plantation.

Oenanthe fluviatilis, Carex vesicaria notable. Grade 4.

Section Four — Aves Gap Fields: Area of grazed pasture between road and
river, with some rough marsh, scrub and drains. Poplar plantation. Arable

fields beyond road. Amsinckia intermedia notable. Grade 5.

Section Five — Three Corner Plantation South: Grazed pasture adjacent

to river. Drains with marginals. Marsh. Willow scrub. Old woodland fringe.

Poplar plantation. Damp heath. Corydalis claviculata, Thalictrum flavum
notable. Grade 3.

Section Six — Ringland Hills Fields: Area from Ringland Hills down to river.

Birch/oak woodland and heath on Hills. Arable fields. Rough marsh, black-

thorn scrub and poplar plantation between road and river. Amsinckia inter-

media, woodcock notable. Grade 4.

Section Seven — Ringland Lakes: Old, recolonised gravel workings—complex
of pools and heaps. Wide range of habitats including rough marsh, scrub,

wood, damp heath, dry heath. Wide range of species, notably Pnmus padus,

Primula vulgaris, otter, gadwall, grasshopper warbler, siskin, nightingale.

Grade 1.

Section Eight — Cobb's Hills Fields: Area from Cobb's Hills down to river.

Beech/pine woodland. Arable field. Between road and river, mixed plantation,

scrub, rough marsh. Grade 5.
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Table 2 Showing scaled score and grade for each section
Section No. Name Scaled Score Grade

1 Ringland Bridge East 44 5
2 Ringland Bridge West 57 3
3 Three Corner Plantation North 50 4
4 Aves Gap Fields 37 5
5 Three Corner Plantation South 59 3
6 Ringland Hills Fields 50 4
7 Ringland Lakes 80 1

8 Cobb's Hills Fields 36 5
9 The Carrs 35 5

10 Blackhill Wood 55 3
11 Blyth's Wood 57 3
12 Beechcroft Fields 64 3
13 Taverham Hall Fields 33 6
14 Taverham Lakes West 67 2
15 Taverham Mill 57 3
16 Taverham Lakes East 62 3
17 Taverham Church Farm 29 6
18 Costessey Pits 85 1

19 Place Farm North 31 6
20 Costessey Common 85 1

21 Place Farm Central 47 4

22 Costessey Falcon 85 1

23 Place Farm South 41 5
24 Costessey Street South 28 6
25 Paradise Plantation 49 4
26 Costessey Street North 40 5

27 Costessey Mill West 45 4

28 Costessey Mill East 43 5

29 Drayton Bloods Dale 66 2

30 Bridge Cottage Marsh 62 3
31 Wensum Mount North 48 4

32 Wensum View Marsh 71 2

33 Wensum Mount South 39 5

34 Red Bridge Lane Marsh 62 3
35 Hellesdon Mill 62 3

36 Hellesdon Fish Farm 57 3
37 Hellesdon Road to Sweet Briar Road 76 1

38 Sweet Briar Road to Mile Cross Road 79 1

Section Nine — The Carrs: Area mainly of rough marsh with some alder/

willow scrub. Poplar plantation. Grazed pasture. Salix pentandia, Thalictrum

flavum, kingfisher notable. Grade 5.

Section Ten — Blackhill Wood: Mostly mature woodland (ash, beech, hazel,

oak, sycamore). Grazed pasture. Riverside plots with mown grass, gardens,

shrubs. Rubus raduloides, Lysimachia nemorum, Corydalis claviculata,

Centauiea erythraea, Dryopteris filix-mas, D. dilatata , D. carthusiana notable.

Grade 3.

Section Eleven — Blyth’s Wood: Riverside grazed pasture. Large mature
wood (elm, alder, sweet chestnut, birch, sycamore, ash, hawthorn, white

willow, holly). Ponds in wood. Rough marsh. Drain with marginals. Wide rip-

arian fringe. Dryopteris filix-mas, D. dilatata, Catabrosa aquatica notable.

Grade 3.
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Section Twelve — Beechcroft Fields: Dry woodland fringe away from river.

Wet woodland (mostly willow) near river. Grazed pasture. Arable fields. Reed

bed. Leskea polycarpa, green woodpecker, kingfisher notable. Grade 3.

Section Thirteen — Taverham Hall Fields: Parkland and arable field away

from river. Poplar plantation and willow plantation near river. Small ash

wood. Small oak wood. Grade 6.

Section Fourteen — Taverham Lakes West: Large flooded gravel workings

with two islands. Wet wood (alder, hawthorn, birch, willow, oak, spruce,

poplar). Grazed pasture. Ungrazed rough grassland. Nymphoides peltata, little

grebe, great crested grebe, heron notable. Grade 2.

Section Fifteen — Taverham Mill: Mixed woodland (beech, oak, cherry,

cypress, sycamore, ash) and (oak, pine, sycamore, horse chestnut). Playing

field. Parkland (oaks and rough grass). Small pine plantation. Small fir

plantation. Gardens. Ruderal. Phyllitis scolopendrium, Veronica filiformis,

Eurhynchium riparioides, rookery of 81 nests, nesting grey wagtail notable.

Grade 3.

Section Sixteen — Taverham Lakes East: Large flooded gravel workings.

Plantation of pine, poplar and rhododendron surrounding. Rough marsh.

Poplar plantation. Nursery. Nymphoides peltata, Salix pentandra, Impatiens

glanduhfera, Carex muricata, kingfisher, pochard, little grebe, heron notable.

Grade 3.

Section Seventeen — Taverham Church Farm: Area between road and river.

Grazed pasture along river edge. Churchyard, gardens, playing field and

arable field away from river. Barbarea intermedia, Butomus umbellatus

notable. Grade 6.

Section Eighteen — Costessey Pits: Large flooded gravel workings. Wide

range of habitats including large water area used for water skiing and sailing,

small pools, recolonised heaps, rough marsh, poplar plantation, arable field,

grazed pasture. Wide range of species including Baldellia ranunculoides,

Carex vesicaria, Dactylorchis incamata, Rosa mbiginosa, great crested grebe,

shag. Grade 1.

Section Nineteen — Place Farm North: Mostly arable. Some grazed pasture.

Myosotis ramosissima, Saxifraga granulata notable. Grade 6.

Section Twenty — Costessey Common: Old recolonised gravel workings

with large and small pools and heaps. Marsh. Carr. Rough pasture. Scrub.

Potentilla palustris, Dactylorchis praetermissa, Butomus umbellatus, Carex

acuta, C. vesicaria, Dryopteris filix-mas, D. dilatata, Bryum pseudotriquetrum,

great crested grebe, blue-headed wagtail notable. Grade 1.

Section Twenty-one — Place Farm Central: Mostly arable. Some grazed

pasture. Part of a young (12-15 yrs) pine plantation. Aha praecox, Carex

caryophyllea, Cerastium arvense notable because scarce in valley. Grade 4.

Section Twenty-two — Costessey Falcon: Grazed pasture. Dry grass heath.

Scrub. Mixed woodland. Calcareous fen. Allotments and gardens. Thahctrum

flavum, Anagallis tenella, Impatiens glandulifera, Triglochin palustris,

Carex lepidocarpa, C. echinata, C. ovalis, Dactylorchis praetermissa,

Dryopteris dilatata, Campylium chrysophyllum notable. Grade 1 because of

the wide range of species and of the calcareous fen.

Section Twenty-three — Place Farm South: Grazed pasture. Arable fields.

Remainder of pine population from 21. Drains with marginals. Hottonia
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River, marginal vegitation, grazing pastures and poplars (Sections 3 and 4,

south of Ringland).

Rivers and trees (Sections 9 and 10,

below Blackhill Wood, between
Ringland and Taverham).

In Blackhill Wood (Section 10,

between Ringland and taverham)
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palustris, Catabrosa aquatica, Baibaiea intermedia, Impatiens glandulifera

notable. Grade 5.

Section Twenty-four — Costessey Street South: Some grazed pasture.

Mostly gardens down to river — mown or rough grass and scrub. Alder,

willows, poplars. Salix pentandra, Butomus umbellatus, Oenanthe fluviatilis

notable. Grade 6.

Section Twenty-five — Paradise Plantation:Almost entirely grazed pasture.

Old plantation now alder and birch. Drains. Chalk spoil heaps in old pits.

Populus nigra, Catabrosa aquatica notable. Grade 4.

Section Twenty-six — Costessey Street North: Area between road and river.

Mostly gardens to river — cultivated, mown or rough grass and scrub. Some
grazed pasture, hay meadow. Amsinckia intermedia, Azolla filiculoides

notable. Grade 5.

Section Twenty-seven — Costessey Mill West: Mostly grazed pasture. Drains.

Willow carr. Area of rough marsh/swamp with reed. Hottonia palustris,

Scrophularia umbrosa, Amsinckia intermedia, notable. Grade 4.

Section Twenty-eight — Costessey Mill East: Mostly grazed pasture. Some

rough marsh. Drains. Wooded railway embankment. Impatiens glandulifera,

Azolla filiculoides notable. Grade 5.

Section Twenty-nine — Drayton Bloods Dale: Mostly grazed pasture.

Drains. Tree-lined green lane. Origanum vulgare, Nepeta cataria, Calamintha

ascendens, Acinos arvensis, Calystegia sepium ssp. pulchra, Scrophularia

umbrosa, Tilia cordata, Pimpinella saxifraga, Medicago x varia, Hieracium

perpropinquum, Azolla filiculoides notable. Grade 2 particularly because of

higher plants.

Section Thirty — Bridge Cottage Marsh: Mostly grazed pasture. Glyceria

meadows. Rough marsh. Drains. Pond. Wood (oak, alder, elm, ash). Arable

fields. Verbena officinalis, Inula conyza, Verbascum pulverulentum, Acinos

arvensis, Carex muricata, Hydrocharis morsus-ianae, Hottonia palustris,

dabchick, green sandpiper, kingfisher, teal, four butterfly spp., three bumble

bee spp. notable. Grade 3.

Section Thirty-one — Wensum Mount North: Mostly arable fields. Grazed

pasture along river and away from river. Escarpment. Small mature beech-

wood. Drains with marginals. Alder carr. Montia perfoliata notable. Grade 4.

Section Thirty-two — Wensum View Marsh: Mostly grazed pasture. Arable

field. Alder/willow carr. Chalk-based grazing marsh. Small wood (oak, beech,

hawthorn). Amblystegium kochii, Bryum pollens notable. Grade 2.

Section Thirty-three — Wensum Mount South: Mostly arable fields. Grazed

pasture. Marsh. Drains. Scrapyard. Houses with gardens between road and

river. Prunus cerasus, Bryum bicolor ssp. gracilentum notable. Grade 5.

Section Thirty-four — Red Bridge Lane Marsh: Mostly grazed pasture. Arable

field. Drains. Ponds. Willow carr. Arabis hirsuta, Helic totrichon pratense,

Bartramia pomiformis, Calypogeia fissa notable. Grade 3.

Section Thirty-five — Hellesdon Mill: Mostly residential with gardens

between road and river. Grazed pasture. Rough marsh. Willow plantation.

Drains. Ruderal. Mown recreational grass. Veronica filiformis, Oenothera

erythrosepala, Pentaglottis sempervirens, Rubus echinatus, Thalictrum

flavum, Dactylorchis incamata, D. praetermissa, Scrophularia umbrosa,

Hottonia palustria, grey wagtail, lesser spotted woodpecker notable. Grade 3.
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Poplar plantation (Section 13, south-west of Taverham)

Distribution of Grades

Grade 1 sections 6

Grade 2 sections 3

Grade 3 sections 11

Grade 4 sections

Grade 5 sections

Grade 6 sections

Recolonised gravel workings at

Taverham Pits (Section 14, south of

Taverham)
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Section Thirty-six — Hellesdon Fish Farm: Mostly grazed pasture. Some
unimproved marsh. Drains. Fish pools. Ruderal. Hottonia palustris, Thalictium
flavum, Menyanthes trifoliate, Inula conyza, Egyptian goose, grey wagtail,

yellow wagtail, heron notable. Grade 3.

Section Thirty-seven — Hellesdon Road to Sweet Briar Road: Rough
grazing. Arable fields and abandoned arable. Ponds. Drains. Marsh/swamp.
Willow carr. Old railway track. Bidens tripartita, Triglochin palustris, Rubus
plicatus, R. platyacanthus, R. raduloides, Oenanthe fluviatilis, Scrophularia

umbrosa, Dactylorchis praetermissa, D. praetermissa x fuchsii, D. tiaunsteineri,

Carex ovalis, C. pseudocyperus, notable. Grade 1 particularly for the wide
range of significant plants and habitats.

Section Thirty-eight — Sweet Briar Road to Mile Cross Road: Mostly
marsh, ranging from rough dry grazing to swamp. Drains. Alder carr. Oak
wood. Pond. Old railway track. Rubbish tip. Heracleum mantegazzianum,
Hirschfeldia incana, Stellaria palustris, Triglochin palustris, Viburnum
rhytidophyllon, Dactylorchis praetermissa, D. traunsteineri, Verbascum
pulverulentum, Butomus umbellatus, Oenanthe fluviatilis notable. Grade 1

for the wide range of significant plants and habitats.

The Habitats Encountered

In each section an attempt was made to record the variety of habitats present,

and the distribution of these is shown in Table 3. Some habitats are quite

distinct and easily recognised and classified, whereas others are sometimes
difficult to attribute to one or another category. This is particularly the case

with grassland which, in one form or another, dominated the survey area.

Grassland is very responsive to water supply, changes in water levels, cutting

or grazing regimes, use of fertilisers or herbicides and frequency of cultivation

and reseeding. The range of grassland vegetation in the survey area represents

a continuum in which the various habitat categories are artificial, although
useful, divisions. The types of habitats recognised were:

(a) Open Water — Although there were no active gravel workings in the
survey area, abandoned and recolonised pits dominated the landscape in

sections 7, 14, 16, 18 and 20, providing a variety of open water habitats of

importance for some plants and birds, and serving leisure needs through
angling, sailing, water skiing, etc. The area also included a number of ponds.
Since sections adjacent to the river were considered to begin at the river's

edge, the open water of the river was not scored.

(b) Drains — Most of the land bordering the river was drained by open
channels, many of which were wide and deep. In interest they ranged from
the newly excavated and sterile to some with good growths of aquatic macro-
phytes and marginal plants and having rich invertebrate faunas.

(c) Riparian Fringe — Almost all sections bordered the river and the land-

water interface varied from a vertical bank with an abrupt transition, to a

rich marsh/swamp interaction with a variety of marginal plants.

jd) Reedswamp — Areas of wetland where the summer water level is at or
above soil level. The ground is always waterlogged and the plant community
is usually dominated by Phiagmites communis, Glyceria maxima or Phalaris

arundinacea.
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Table 3 Habitats in the area surveyed

Section

No. a b

1

2

3

4

5

6

7
*

8

9

10

11 *

12

13

14 *

15

16 *

17

18 *

19

20 *

21

22

23
24

25

26

27

28

29

30 *

31

32 *

33
34 *

35

36 *

37 *

38 *

Habitat (see text for key)

f g h i j k I m n o p

(e) Marsh — Wetland areas where the summer water level is below soil level,

although the soil is mostly waterlogged and liable to winter flooding. In the

survey area, usually too wet to graze, and therefore often dominated by coarse

vegetation such as Fihpendula ulmaria, Epilobium hirsutum, Iris pseudacorus,

Juncus effusus, Caltha palustris, Angelica sylvestris, Conium maculatum,
Stachys palustris, Myosoton aquaticum, Urtica dioica.

(f) Grassland, Rough, Ungrazed — Areas of irregular and rank vegetation,

often cut or grazed in the past but now neglected. Range from damp near-

marsh areas to dry banks such as disused railways.
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(g) Grassland, Rough, Grazed —Areas of lightly or intermittently grazed

vegetation, usually with individual or patches of taller plants avoided or

ignored by the grazers.

(h) Grassland, Managed, Grazed — Even pastures of desirable grass species,

but also rich in dicotyledonous plant species.

(i) Grassland, Intensively Managed — Newly sown or reseeded areas; sprayed
with selective herbicides; intensively grazed or mown. Usually no more
than two or three species in an even, dark green sward.

(j) Road Verges — Most sections included roads, and many of these were
bordered with strips of rough grassland, here considered as a distinct habitat.

(k) Wet Heath — Areas of relatively high soil acidity but where the soil is

constantly waterlogged.

(l) Dry Heath — Areas or relatively high soil acidity and which are free

draining.

(m) Scrub/Carr — Vegetation dominated by shrubs or small trees, typically

hawthorn, blackthorn, hazel or elm in the drier areas, or alder or willow on
peat in reedswamp or river margin.
(n) Hedgerow — A line of artificial scrub, ranging from small dense clipped

hedges round gardens to large formations often colonised by shrubs and trees.

(o) Plantation — Trees planted and managed for timber production, usually

poplar or willow.

(p) W'oodland — Communities dominated by trees, usually of several species

and either semi-natural or planted.

(q) Arable — Areas of cultivated ground bearing artificial communities
dominated by crop plants but with native plants as arable weeds.
(r) Residential and Ruderal — Built-up areas, waste ground, rubbish tips,

farmyards, scrapyards.

The Wildlife Value of the Wensum Valley

Following the survey the members of the group were left in no doubt that this

stretch of the Wensum Valley is of considerable local importance as a reservoir

for wildlife. It contains many sites of some interest, and a few of great signific-

ance, but its chief value lies in the variety of habitat types found within a

relatively small area. The dominant, but infinitely varied, grasslands blend
into marsh and swamp, are dissected by drains and by river, support scrub
and abut upon woodland, and are disrupted by gravel workings into a mosaic
of pools and heaps. The range of habitats is reflected in a wide range of plant

species — probably more than 200 in the total survey area — representing an

important reservoir of plant life in an area which is otherwise of diminishing
botanical significance. The diversity of habitats and vegetation supports a

parallel diversity of animal life.

In those meadows which retain the greatest botanical interest, levels of

species diversity are high. In 1971 Dr R. J. Hornby, assisted by members of the

Naturalists' Society, compiled a plant species list totalling 146 in section 38
(Sweet Briar Road to Mile Cross Road) during an evening excursion. The list

included not only those which were almost ubiquitous in the survey area —
Cerastium vulgatum (Common Mouse-ear Chickweed), Cirsium arvense
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Horses grazing rough pasture (Section 18, between Taverham and Costessey).

River, ungrazed and grazed meadows (Sections 20 and 21, between Taverham
and Costessey).
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(Creeping Thistle), Cirsium vulgaie (Spear Thistle), Lolium perenne (Rye-

grass), Ranunculus repens (Creeping Buttercup), Ranunculus acris (Meadow

Buttercup), Rumex acetosa (Sorrel), Trifolium repens (White Clover) — but

many of restricted distribution and characteristic of rather specialised habitats.

Species of botanical interest found in this and other sections included:

Angelica sylvestris (Wild Angelica)

Calamagrostis canescens (Purple

Smallreed)

Caltha palustris (Marsh Marigold)

Cardamine pratensis (Cuckoo Flower)

Cirsium palustre (Marsh Thistle)

Dactylorchis praetermissa (Fen Orchid)

Dactylorchis incamata (Meadow Orchid)

Dactylorchis traunsteineri (Narrow-

leaved Marsh Orchid)

Epilobium palustre (Marsh Willow-herb)

Filipendula ulmaria (Meadow-sweet)

Galium palustre (Marsh Bedstraw)

Galium uliginosum (Fen Bedstraw)

Geum rivale (Water Avens)

Juncus articulatus (Jointed Rush)

Juncus effusus (Soft Rush)

Juncus inflexus (Hard Rush)

Juncus subnodulosus (Blunt-flowered

Rush)

Lathyrus pratensis (Meadow Vetchling)

Lotus uliginosus (Large Birdsfoot-

trefoil)

Lychnis flos-cuculi (Ragged Robin)

Lycopus europaeus (Gipsy-wort)

Lythrum salicaria (Purple Loosestrife)

Mentha aquatica (Water Mint)

Menyanthes trifoliata (Bogbean)

Myosotis scorpioides (Water Forget-me-

not)

Pedicularis palustris (Marsh Lousewort)

Polygonum amphibium (Amphibious

Bistort)

Potentilla erecta (Common Tormentil)

Potentilla palustris (Marsh Cinquefoil)

Ranunculus flammula (Lesser Spearwort)

Rhinanthus minor (Yellow-rattle)

Rumex hydrolapathum (Great Water

Dock)
Scutellaria galericulata (Common

Skull-cap)

Stachys palustris (Marsh Woundwort)

Succisa pratensis (Devil's-bit Scabious)

Thalictrum flavum (Common Meadow
Rue)

Triglochin palustris (Marsh Arrow-grass)

Valeriana dioica (Marsh Valerian)

Veronica beccabunga (Brooklime).

The drains or dykes of the river valley varied greatly in interest, the best

of invertebrate life and of plant species,of them supporting a wide range

among which were:

Asma plantago-aquatica (Water Plantain)

Azolla filiculoides (Water Fern)

Bidens cernua (Nodding Bur-Marigold)

Ceratophyllum demersum (Hornwort)

Hottonia palustris (Water Violet)

Hydrocharis morsus-ranae (Frog-bit)

Rorippa nasturtium-aquaticum (Water-

cress)

Potamogeton perfoliatus (Perfoliate

Pondweed)
Sagittaria sagittifolia (Arrow-head)

Sparganium erectum (Bur-reed)

Veronica anagallis-aquatica (Water

Speedwell).

During the period of the survey 96 species of bird were recorded in the

area reviewed. Breeding was proved — or strong circumstantial evidence

obtained — in the case of 43 species. Of the remaining 53 species present

during the survey it is thought likely that ten bred. The most favoured section

for breeding purposes, having regard to the diversity of habitat, were sections

6, 7, 14, 15, 16, 18 and 20. Among the breeding species recorded in these

sections were Great Crested Grebe, Tufted Duck, Lapwing, Kingfisher, Great

Spotted Woodpecker, Marsh Tit, Nightingale, Reed Warbler, Sedge Warbler,

Grey Wagtail (Taverham Mill) and Redpoll. The meadowland sections also

provided a valuable area for nesting and feeding, the breeding birds including

Common and Red-legged Partridge, Yellow Wagtail and Lapwing. Of the
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River and meadows upstream of railway bridge (Sections 27 and 28, Drayton).

Scrub, drain and associated vegetation Detail of marsh vegetation (Section

(Sections 30 and 32, between Drayton 38, near Norwich),
and Hellesdon).
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species present during the survey, the most notable among those not proved

to have bred were Woodcock, Snipe, Grasshopper Warbler and Lesser White-

throat. Only eight true passage migrants were observed including Common
Sandpiper, Green Sandpiper and Common Tern.

Although the survey period did not include the winter months, certain

sections were visited during that season. The meadowland in the area affords

rich feeding areas attractive to a large number of birds, particularly when
flooded. Snipe, Lapwing, Teal and Mallard are all to be found, together with

flocks of Redwings and Fieldfares.

The various gravel pits in the survey area are noteworthy for the various

species of duck which visit them in quantity, in particular Mallard, Teal,

Pochard and Tufted Duck. A flock of Goldeneye have frequented Taverham

Pits in some winters. Cormorants are regularly recorded, and a single Shag

was noted, at Costessey Pits. Flocks of Siskin have been recorded and the

population of Finches seems to be increasing.

Discussion

The purpose of this review was to survey a significant part of the Wensum
Valley and to make a report upon its ecological status in the late 1970's. It

is difficult, however, to summarise the state of the wildlife in the valley today

without being conscious of the changes which have taken place and are still

proceeding. Tansleyjref. 7), writing in 1939, describes riverside pastures (i.e.

those regularly grazed) as typically supporting a flora of up to 25 species in

fatting pastures and up to 50 species in general purpose pastures, while

riverside meadows (i.e. those regularly mown for hay) supported a flora of

up to 80 species. Records of vegetation in the Wensum and Yare Valleys near

Norwich leave little doubt that many local riverside fields supported such a

diversity of plant species until relatively recently. The overwhelming im-

pression gained during this survey is that such flower-rich meadows have been

almost completely eliminated. In 28 of the total of 38 sections the survey

group encountered intensively managed grassland — even, dark green swards,

chiefly of rye grass, Lolium peienne, including few herbs other than white

clover, Trifolium repens. Grazed, managed but herb-rich grassland was

encountered in only 7 out of 38 sections, and even then usually in limited

areas often away from intensively managed sites.

Some changes in the countryside, such as the felling of trees and the

removal of hedgerows, are sufficiently striking to command immediate

attention and to provoke comment. The changes in our riverside fields are

more obscure and more gradual and — except in a detailed and wide-ranging

survey such as this — difficult to quantify. There is no doubt that the advances

in agricultural technology and improvements in agricultural financing since

the war have offered the means for a more studied and intensive grassland

management. Improved machinery provides for more efficient drainage and

easier cultivations: fertilisers may be used to swing the competitive balance

in favour of stronger grasses and against weaker herbs: selective herbicides,

at a single application, will eliminate almost all other vegetation save the

grasses: regular cultivation and reseeding with new, high-yielding strains

eliminates all but the most elusive wild grassland species. As in some other
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spheres of agriculture, the objectives of efficient and profitable husbandry
are barely compatible with the objectives of nature conservation.

The quality of the insect fauna, as evidenced by sightings of free-flying
adults, was disappointing. One of the survey group collected and recorded
caddis flies in sections 35, 37 and 38 during the 20-year period to 1958 and
the results are embodied in a paper in the Transactions (ref. 8). There is no
doubt that the present adult populations, assessed by what was seen during
1977-1979 of free-flyers or those disturbed or at rest, were noticeably smaller
than in the 1950 s. The diurnal swarms of small, brown, long-antennaed
caddises [Leptocerus species) are still present, but the numbers of swarms
and the individuals in each are much fewer now. It was commonplace two
or three decades ago to see large numbers of other caddis species resting on
reeds, tree trunks, bridge ledges, or in trees or bushes, but no instances of this
kind were seen recently. Dragonflies were similarly scarce in nearly all
sections.

Other naturalists (ref. 9) have left records of the area which chronicle
the loss of large Heronries from Costessey and from Taverham, the disappear-
ance of the Wheatear from Taverham, and the departure of the Stone Curlew
and the Nightjar from Costessey Common.

Proposals

Since this is the second survey of its kind in recent years, comparisons
between the findings of the Yare Valley Survey (ref. 4) and the Wensum Valley
Survey are inevitable. The impression of the survey group was that both valley
systems included sites of great natural history interest and worthy of conser-
vation, but that these sites were more frequent and, in several cases, more
worthy in the Wensum Valley than in the Yare Valley. The group also felt

that the nature of the threat to sites of ecological interest differed in the two
valleys. In the Yare Valley there seemed more risk from increasing urban-
isation, both as a direct effect of building developments and as an indirect
effect of increasing populations with consequent recreational pressures. In
the Wensum Valley, on the other hand, the recreational pattern of angling,
sailing, water-skiing, walking, etc. is already well established, and the
growth of communities in the area is limited, so that the most significant
threat to the wildlife of the area emerged as the overzealous pursuit of
agricultural objectives.

In view of the pressures upon such sites of natural history interest as
remain in the valley, the survey group wishes to propose the following:
(a) That the following sites, which have been identified as of first class natural
history significance, should be afforded substantial protection, and it is

recommended that owners and planners should make no important changes
in management policy for them:

Section 7 — Ringland Lakes
Section 18 — Costessey Pits

Section 20 — Costessey Common
Section 22 — Costessey Falcon
Section 37 — Hellesdon Road to Sweet Briar Road
Section 38 — Sweet Briar Road to Mile Cross Road.

181



Because of their proximity to the city, sections 37 and 38 seem particularly

under threat, but in many ways have most to offer as ready-made nature

reserves near the city, with a footpath already offering access along the length

of section 38.

(b) That the following sites, which are of high natural history significance,

should be identified as such to owners and planners so that the handling and

disposal of the sites should be carried out in the knowledge of their ecological

value:

Section 14 — Taverham Lakes West
Section 16 — Taverham Lakes East

Section 29 — Drayton Bloods Dale
Section 30 — Bridge Cottage Marsh
Section 32 — Wensum View Marsh

Sections 30 and 32 include a mosaic of different types of grazing marsh, well

managed but not significantly 'improved' and therefore at risk. The area is

accessible from the footpath which follows the old railway line.

(c) That the following sites, which provide good examples of their kind in the

valley system, are worthy of protection:

Section 10 — Blackhill Wood
Section 1 1 — Blyth's Wood
Section 15 — Taverham Mill

Section 35 — Hellesdon Mill

Section 10 is a dry, acid woodland on an extension of the Ringland Hills.

Section 11 is, conversely, a wet, neutral woodland but not far from the former.

Sections 15 and 35 provide sites in the vicinity of rapids where grey wagtails

nest, and which are also attractive to the black-bellied dipper.
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QUERCUS ILEX L. IN NORFOLK
by R. James & S. C. Mitchell

School of Biological Sciences, UEA, Norwich

The holm oak, Quezcus ilex L., is attacked by the leaf-mining lepidopteron
Phyllonoryctei messaniella Zeller. This insect feeds in the leaves of native
oaks and sweet chestnut in summer and those of holm oak in winter. A
survey of Q. ilex in Norfolk was made whilst investigating the population
dynamics of the leaf-miner. Most recording of Q. ilex was undertaken during
the winter when it is relatively easy to see and identify at a distance with
binoculars.

It was found at 701 sites in Norfolk (Fig. 1, Appendix 1); 60 of these sites
were reported to us in response to an appeal for information on the species in
the society newsletter. Commonly the trees occur as singletons or as groups of
specimen trees, sometimes in avenues, occasionally as shelter-belts, in hedges
or in woods of up to 500 trees. There is an extensive distribution throughout
the county (Fig. 1, Table 1). A preponderance of sites and highest densities
occur within 5 Km of the coast, particularly at Holkham, which is pre-
eminent in Norfolk for this species. Substantial numbers also occur at
Hunstanton, Cromer, Overstrand, North Repps, Happisburgh, Melton
Constable and Ludham. Over half the locations (362) are in private gardens
mainly of large houses, a good number (177) in parkland of country estates,
76 in various ecclesiastic places (42 in churchyards and 34 in rectories), 32
in public places such as cemeteries, schools, hospitals and playing fields, a
small number (31) are woodland sites, some of which have developed from
parkland, and the remaining 23 sites are mainly in farmland, with 3 on
heathland and 2 on dunes.

Q. ilex had been introduced into England by the early sixteenth century;
Clusius (in Gerarde, 1636) recorded a mature tree at Whitehall in 1581. It is

probable that the first planting in Norfolk was at Holkham near the Obelisk
in 1729 (estate records). Other planting of this period can be deduced from
the tree dimensions to have occurred at Gillingham Hall (Grigor, 1847),
Ken Wood (Elwes & Henry, 1906-13) and, slightly later, at North Elmham
Hall (Grigor, 1847). Grigor (1847) recorded smaller trees in Norwich, at

Bracondale and Thorpe, Wymondham, Aylsham, Yarmouth, Thetford,
Hunstanton Hall and Whittington and their planting would have been late

eighteenth/early nineteenth century. Q. ilex regenerates freely from acorns
(and by regrowth from damaged tree bases). In Norfolk regeneration occurs
at a minimum of 33 sites (Appendix 1). Despite this ability, it is clear that
there has been little natural spread of the tree throughout the county (James
et al., 1981). Even at Holkham dunes, where the apparent naturalization is

familiar to many naturalists, acorns have been planted from time to time by
estate workers (R. Taylor, pers. comm., 1979). Virtually all Q. ilex in Norfolk
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are the result of deliberate planting. In several places, e.g. Overstrand and

Taverham, regeneration has led to naturalization, but at most regeneration

sites this is unlikely because of removal of seedlings by man.
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Table 1 Numbers and Density of Q. ilex in Norfolk

Region

Area
Km 2

Number
of sites

Sites with
single

specimens

Number
of

Q. ilex

Density

Km' 2

Number
of

Q. ilex

>40'

Coastal zone 650 224 (* 13) 62 2112 3.25 780

Holkham 35 67 j*9) 3 2326 66.46 1750

Norwich 35 24 (*2) 17 73 2.09 8

Broadland 490 78|*1) 45 347 0.71 125

NW Norfolk 1000 95 Cl) 44 340 0.34 76

NE Norfolk 850 70 (*4) 36 321 0.38 84

SE Norfolk 930 79 (*3) 48 183 0.20 90

SW Norfolk 420 38 26 79 0.19 15

Breckland 420 15 9 30 0.07 4

Fenland 480 11 9 13 0.03 6

Total 5310 701 (*33) 299 5824 1.10 2938

* regeneration sites
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Figure 1 Norfolk distribution of Q. ilex:
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Appendix 1 . Site Records of Q. ilex in Norfolk

Locations stated as parishes except at Holkham, Norwich, Great Yarmouth and King s

Lynn. Sites classified as G private garden, Pk parkland, Ec ecclesiastical, Pb public

garden s.l., Wd woodland, Et other. Regeneration denoted*

Location Site type Nos.

Grid

reference

ALBURGH G 1 62/267.871

G 1 62/272.866

ALBY HILL G 1 63/191.341

ANMER Ec 3 53/737.295

ARMINGHALL Pk 1 63/258.039

ASHILL G 8 53/882.036

Ec 3 53/884.040

ASHWELLTHORPE Ec 1 62/147.977

ASHWICKEN Ec 4 53/698.189

Pk 2 53/701.191

•ATTLEBOROUGH Pb (hospital) 10 62/031.961

ATTLEBRIDGE Wd c5 63/139.160

AYLMERTON G 3 63/186.390

AYLSHAM G 1 63/202.280

Pk 3 63/203.284

BABINGLEY G 1 53/671.263

BACONSTHORPE Ec 1 63/128.368

BALE Ec 22 63/011.368

G 1 63/010.368

BANNINGHAM Ec 2 63/216.295

BARMER G 2 53/813.337

BARWICK Pk 1 53/804.358

G 7 53/810.354

BAWSEY G 1 53/680.198

BEESTON REGIS Ec 3 63/171.427

G c8 63/174.427

BEESTON ST ANDREW Pk 3 63/255.138

BEIGHTON G 1 63/383.085

G 2 63/385.081

BERGH APTON G 1 63/305.008

G 1 63/306.016
n

G 1 62/320.996

BESTHORPE G 1 62/068.955

BINHAM G 1 53/983.394

G 1 53/983.422

BLACKBOROUGH END G 1 53/659.149

BLAKENEY G 1 63/022.438

G c6 63/027.438
/ t

G c6 63/028.437
f 1

Ec 1 63/032.435

BLICKLING Pk 1 63/178.288

Pk 1 63/183.282

BOUGHTON Ec 2 53/700.021

BRACON ASH G 3 63/180.004

186



BRADWELL

BRAMPTON
BRANCASTER

BRININGHAM
BRINTON
BROOKVILLE
BRUNDALL

BUCKENHAM
BURGH CASTLE

BURGH ST MARGARET
BURGH ST PETER

;

;

BURLINGHAM
BURNHAM MARKET

BURNHAM NORTON
BURNHAM THORPE
BURNHAM WESTGATE

CAISTER-ON-SEA

CANTLEY
CARBROOKE
CARLETON RODE
CASTLE ACRE
CASTLE RISING
CHEDGRAVE
CLENCHWARTON
CLIPPESBY
COLKIRK
COLNEY
CONGHAM

CRANWORTH
CRINGLEFORD

G 1 63/502.031
G 7 63/502.038
G 1 63/507.039
Pk 2 63/512.015
G 6 63/512.053
G 1 63/215.232
Ec 1 53/772.440
G 12 53/774 440
G 5 53/775.441
G clO 53/778.441
Pk 2 53/780.433
G I 53/781.441
G c5 63/036.344
G 4 63/038.358
G 1 52/735.964
Et (farmland) 1 63/317.094
G c4 63/330.082
Et (farmland) 3 63/352.058
Ec 4 63/476.050
G 1 63/480.046
G 1 63/483.053
G 10 63/492.053
G 4 63/494.053
Pk 5 63/496.049
Pk 2 63/452.140
G 1 62/486.937
G 1 62/486.937
Pk 2 63/359.108
G 2 53/803.420
Wd clO 53/830.413
Wd 1 53/830.427
G 19 53/836.422
Ec 3 53/838.423
G 3 53/828.432
G 1 53/856.413
Ec clO 53/830.422
G 4 53/826.423

Pb (cemetery) clO 63/518.130
Ec clO 63/519.123
G 2 63/383.052
G 2 53/962.007
G 1 62/106.935
G c25 53/808.159
G 2 53/665.248
G 1 62/357.998
G 2 53/597.200
G 2 63/425.144
G 2 53/921.265
Pk 2 63/171.083
G 2 53/710.229
G 1 53/719.239
G 1 53/720.238
Pk 1 53/968.057
G 1 63/194.056
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CROMER G 6 63/220.415

f f
G 1 63/222.418

G 3 63/222.419

t §
G c6 63/223.417

/ /
Pb (disused railway) 5 63/224.409

* G c6 63/224.413

/ f
G c30 63/224.418

t /
G 20 63/224.419

; / G cl5 63/225.419

/ /
Wd c70 63/227.418

/ / G 2 63/228.411

CROSTWIGHT Ec 1 63/333.300

CROXTON Ec 1 52/874.865

DERSINGHAM Wd clO 53/682.293

DISS G 1 62/118.797

DITCHINGHAM Ec 6 62/335.924

/ /
Ec 1 62/336.926

/ /
Ec 3 62/342.910

DOCKING Ec 2 53/763.371

/ /
Pk 4 53/767.369

Pk 4 53/768.369

/ 1
G 5 53/772.368

; /
G 1 53/775.368

DOWNHAM MARKET G 1 53/612.024

//
Pb (school) 1 53/612.028

/ /
Pb (school) 4 53/613.030

Ec 2 53/613.032

G 1 53/615.036

DUNTON G 2 53/880.305

EAST CARLTON Ec cl 63/180.021

/ /
Pk 15 63/186.028

> /
Wd 2 63/189.022

EAST DEREHAM G 1 53/981.134

; /
Pb (cemetery) 1 53/991.140

/ /
G 1 53/992.121

/ 1
G 1 63/006.132

EAST RUSTON Pk 2 63/364.296

EAST SOMERTON Pk 2 63/477.198

EAST WINCH G 1 53/694.163

Pk 1 53/704.163

ELLINGHAM Pk 1 62/357.929

EMNETH G 1 53/487.074

EMNETH HUNGATE G 1 53/514.074

ERPINGHAM G 2 63/201.362

FAKENHAM G 1 53/936.322

FELBRIGG Pk 1 63/192.395

G 6 63/215.392

FELTHORPE G 3 63/175.192

FELTWELL G 1 52/712.908

Pk 1 52/715.906

Ec 1 52/726.912

FIELD DALLING G 1 63/007.390

FLITCHAM G 1 53/707.276

FOXLEY G 1 63/038.217

FRAMINGHAM EARL G 3 63/280.028
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FRAMINGHAM PIGOT
FREETHORPE
fritton

FULMODESTON

FUNDENHALL

GARVESTON
GATELEY
GAYTON
GELDESTON

GILLINGHAM
GLANDFORD
GOODERSTONE
GT BIRCHAM
GT DUNHAM
GT MASSINGHAM

GT MELTON
GT WALSINGHAM
GT YARMOUTH

GRESSENHALL
GRISTON
GUESTWICK
GUNTHORPE
GUNTON

HADDISCOE

HALVERGATE

G
G
G
Wd
Pk
Pk
Pk
Wd
G
G
Ec

G
Et (farmland)

G
Pk
G
G
Pk
Pk
Et (old field)

G
G
G
G
G
G
G
G
G
G
Pb (cemetery)

G
G
Pb (park)

G
G
Pb (park)

Pb (cemetery)

Pb (cemetery)

G
G
Pb (pleasure-garden)

Pb (pleasure garden)

G
Ec

G
Pk
Pk
Pk

Pk
G
G
G
G

2 63/270.043
1 63/414.050
1 62/227.924
6 62/467.998
3 62/469.998
9 63/476.002
1 63/479.004
3 63/479.007
1 53/986.294
1 53/990.302
4 53/993.309
1 62/150.965

c4 62/157.970

1 63/014.076
2 53/959.240
2 53/733.20

7

1 62/385.923
1 62/398.923
1 62/413.923
1 63/043.416
1 53/759.020
1 53/760.302
1 53/872.143
1 53/798.225
1 53/802.228

1 53/804.225
1 53/826.237
1 63/142.062
3 53/941.377
6 63/517.053
6 63/518.043
1 63/522.060
5 63/523.096
2 63/524.045
8 63/525.051
1 63/525.052
8 63/527.074
8 63/527.082

15 63/527.085
1 63/529.084
3 63/530.066

17 63/531.064
2 63/531.067
2 53/969.139
1 52/943.994
3 53/062.272
2 53/007.347
2 53/225.341
3 53/244.342

1 62/434.967
1 62/442.962
1 63/418.067
4 63/418.069
1 63/420.068
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HAPPISBURGH G c80 63/381.310

Ec 6 63/381.311

HAPTON G 1 62/175.966

Ec 1 62/176.967

HARDINGHAM Pk 1 63/046.037

HARPLEY G 2 53/760.263

Ec 1 53/787.261
t /

G 1 53/788.257
/ /

G 4 53/790.258
/ /

Wd 1 53/791.262
/ >

G 1 53/792.264

HAVERINGLAND Pk 4 63/153.213

HEACHAM Wd 2 53/672.375

Pk 3 53/679.383
/ /

G 1 53/681.378
/ /

Ec 6 53/681.380

Pk 1 53/681.381
/ /

G 1 53/682.376
/ /

G 2 53/682.377

HEMPNALL Wd 2 62/224.948

G 1 62/240.945

HETHERSETT G 1 63/152.042

G 1 63/152.043
# /

G 1 63/154.046
f /

Wd 2 63/170.053

HEVINGHAM Et (farmland) 2 63/199.224

G 1 63/201.224

HILLINGTON Pk 1 53/726.261

HINDOLVESTON G 1 63/029.294

HINDRINGHAM Ec cl4 53/981.369

HINGHAM G 2 63/018.013

Et (farmland) 7 63/019.013

G 1 63/023.023

HOCKWOLD Ec 2 52/725.879

G 1 52/731.879

HOLKHAM Pk 5 53/867.429

Pk 22 53/869.420
/ 1

Pk 10 53/869.429
1 !

Pk 5 53/869.432
t f

Pk cl8 53/870.422
1 !

Pk 8 53/872.408
/ /

Pk 10 53/872.427
/ /

Pk 15 53/873.413
/ >

Pk c60 53/873.436
t !

Pk c20 53/876.430
t /

Wd 6 53/877.372
/ f

* Wd 8 53/877.373
/ /

* Wd cl50 53/877.376
f /

Wd 2 53/877.383
/ f

Pk 5 53/877.399
/ /

Pk 5 53/877.436
/ /

Wd 5 53/878.373
/ /

* Wd 3 53/878.383
/ /

Pk 1 53/878.388
/ /

Pk 5 53/878.416
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HOLKHAM

1/

n

*
//

n

*
f ;

n

HOLME HALE
HOLME NEXT THE SEA

HOLT

Pk cl20 53/878.436
Pk 5 53/880.416
Pk 5 53/880.427
Pk 1 53/881.400
Pk 3 53/881.428
Pk 18 53/882.390
Pk 7 53/882.392
Pk 5 53/882.394
Pk 15 53/882.397
Pk 5 53/882.420
Pk 12 53/883.387
Pk 16 53/883.399
Pk c500 53/883.412
Pk cl 50 53/883.442
G 3 53/884.384
G 3 53/884.386
Pk 5 53/885.407
Pk c80 53/885.415
Pk 12 53/885.425
Pk c20 53/885.428
Pk 2 53/886.436
Et (dunes) clOO 53/886.450
Pk c 35 53/889.403
Pk cl 20 53/890.430
Pk cl2 53/890.439
G 5 53/891.440
Pk 4 53/891.448
Pk c 80 53/892.437
Pk 4 53/892.440
Pk 9 53/892.441
Et (dunes) 10 53/892.450
Wd 7 53/893.376
Pk c30 53/893.405
G c20 53/893.437
G 5 53/894.440
G 5 53/895.440
Pk c40 53/898.420
G 10 53/901.379
G 5 53/901.406
Pk cl60 53/901.421
Pk 20 53/901.431
Pk 10 53/901.433
Pk c60 53/902.412
Pk 14 53/902.434
Pk c60 53/905.435
G 1 53/909.394
Pk cl 50 53/911.414

Pk 1 53/901.079
G 2 53/706.435
G 3 53/708.430
Ec 2 53/708.435
G 1 63/073.387
Pk 2 63/079.379
G 1 63/084.391
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HOLT G 2 63/085.392

/ f
G clO 63/095.395

HOPTON G 1 63/517.003

HORSFORD Pk 1 63/204.141

/ f
Pk 1 63/207.142

n Et (farmland) 1 63/209.152

HOUGHTON Pk clO 53/793.279

HOWE Ec 1 63/275.001

HUNSTANTON Pb (street) 1 53/671.402

G 1 53/671.407

/; Pb (street) clO 53/673.411

Pb (street) cl5 53/673.413

G 1 53/675.405

G clO 53/675.413

G 1 53/675.417

G 2 53/676.405

G 25 53/676.406

t p
Pb (sports-ground) 4 53/678.410

/

;

Pb (street) 5 53/678.416

/ /
Et (farmland) 1 53/678.421

/ /
Wd 1 53/678.424

/ /
G 10 53/682.423

f i
Wd 10 53/684.420

i

}

Pb (street) 2 53/685.421

/ p
Wd c50 53/686.416

f /
Wd 10 53/686.420

/ /
Pb (golf-course) c3 53/686.428

/ /
Wd c500 53/698.416

/ /
Pk 6 53/694.422

HUNWORTH Ec clO 63/071.354

KELLING Pk 2 63/089.417

G 3 63/097.428

KENNINGHALL G 2 62/044.856

KESWICK Pk 5 63/206.039

Pk 1 63/206.041

Pk 4 63/207.044

KETTERINGHAM Pk 3 63/159.025
* Pk 10 63/162.026
* Pk 10 63/162.033

Pk 1 63/164.026

KIMBERLEY Pk 1 63/090.048

KING'S LYNN Pb (municipal) 1 53/620.197

G 1 53/623.203

G 1 53/633.183

Pk 2 53/638.204

KIRBY BEDON G 4 63/278.053

G 3 63/279.054

/ /
Ry (farmland) c35 63/279.063

G 1 63/284.057

KIRBY CANE Pk 1 62/373.941

LANGHAM G 3 63/001.416

G 1 63/008.413

LEZIATE G 2 53/696.182

192



LT CRESSINGHAM

LT MASSINGHAM
LT WALSINGHAM
LODDON

LONGHAM

LUDHAM

//

MARHAM
MARSHAM
MATLASK
‘MELTON CONSTABLE

MERTON

METHWOLD
MIDDLETON
MORSTON

MOULTON ST MARY
MULBARTON

/ /

NARFORD
NEATISHEAD

NEW BUCKENHAM
NEW RACKHEATH
NEWTON FLOTMAN
NORTH CREAKE

/ /

NORTH ELMHAM

NORTHREPPS

/ /

NORTH WALSHAM

NORTH WOOTTON
1

1

G 1 53/873.002
G 1 53/873.003
G 1 53/795.240
Ec 2 53/938.369
Pb (municipal) 1 62/363.986
Ec 1 62/363.988
G 1 62/364.986
G 1 62/367.988
Ec

1 53/932.159
G 2 53/939.154
G 3 53/940.155
Pk 10 63/368.197
Pk 47 63/372.190
Pk 60 63/375.191
Pk 3 63/375.197
G 1 63/392.187
G

1 53/707.095
Pk 2 63/199.246
G 1 63/154.349
Pk c70 63/025.322
Pk

1 63/040.324
Pk

1 52/906.968
Pk 7 52/907.972
Pk 2 52/908.972
Pk 2 52/910.975
G 1 52/735.949
Pk 3 53/660.161
G 3 63/006.440
G 1 63/009.439
G 1 63/399.073
G 2 63/195.006
G 1 63/202.008

Pk 2 53/766.140
G 1 63/341.213
G 1 63/354.188
G 1 62/107.906
G 1 63/296.146
G 4 62/210.988
Et (farmland) cl8 53/827.830
G c45 53/828.378
G 2 53/855.374
Et (farmland) 1 53/977.204
Pk 4 53/985.218
Pk 1 53/987.216
Pk 1 63/229.398
Pk 1 63/231.399
G 3 63/239.401
Ec 4 63/244.391
Pk clOO 63/255.383
G 3 63/283.302
Ec 1 63/283.303
G 2 63/288.309
G 4 53/639.235
Ec 1 53/647.245

193



MORTON SUBCOURSE G 1 62/406.987

NORWICH G 1 63/199.104

G 1 63/204.064
II

G 1 63/205.064
n

Pb (industrial) 12 63/205.104
i

i

G 1 63/208.094
1

1

G 1 63/210.126
ii

G 2 63/213.069
n

* Pb (cemetery) 12 63/213.087
1

1

G 2 63/218.054
1

1

G 1 63/218.073
1

1

G 1 63/219.088
1

1

G 1 63/220.068
1

1

G 1 63/223.067
1

1

G 1 63/223.075
ii

G 1 63/223.086
/ 1

G 1 63/223.087
n

G 1 63/241.072
n

G 1 63/241.084
n

G 1 63/245.081
n

Et (heath) c20 63/249.104
1

1

G 4 63/252.084
ii

*
i

1

G 4 63/223.073

OLD BUCKENHAM G 1 62/064.916

Et (farmland) 2 62/078.930

OLDCATTON Pk clO 63/228.120

Pk 4 63/233.116
II

G 1 63/235.117

ORMESBY ST MARGARET G 1 63/496.147

G 3 63/500.148
II

G 3 63/505.148

OULTON STREET G 1 63/154.276

OUTWELL G 1 53/527.047

OVERSTRAND Ec 2 63/240.407

* Pk c50 63/240.408
II

Ec 12 63/241.408
1

1

Pk 1 63/242.408
II

G 2 63/244.406
1

1

G 2 63/244.407
1

1

G 5 63/244.408
II

Pk 7 63/244.409
II

* Pk c30 63/244.411
1

1

G 2 63/245.407
II

G 1 63/245.409
II

G 12 63/245.410
II

* Pk c24 63/245.411
1

1

G 1 63/246.406
1

1

Pb (sports-ground) 24 63/246.407
1

1

G 15 63/246.408
1 /

G c50 63/246.409
1

1

G 8 63/246.411
1

1

G 5 63/248.406
1

1

G 1 63/248.407
! 1

G 6 63/248.408
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OVERSTRAND

ft

OVERY STAITHE

PENTNEY
POTTER HEIGHAM
QUIDENHAM
RANWORTH
RAVENINGHAM

REEDHAM

REYMERSTON
RINGSTEAD
ROCKLAND ST MARY
ROUGHAM

RUNCTON HOLME
RYSTON

//

SAHAM TONEY

SALHOUSE
SALL

SALTHOUSE

SANDRINGHAM

SAXLINGHAM NETHERGATE
SCARNING

SCOLE
SCULTHORPE

SEDGEFORD
SEETHING
SETCHEY
SHADWELL
SHERINGHAM

/ /

G
G
G
G
G

1

8

1

1

5

63/249.406
63/249.407

63/250.405

63/250.408
63/253.404

G 5 53/842.442
G 7 53/845.443
G 7 53/722.138
G 1 63/416.197
G 1 62/007.884
Ec 1 63/356.148
Ec 3 62/398.964
Pk cl5 62/400.963
G 1 63/407.015
G c6 63/417.023
G 1 63/013.067
G 1 53/709.403
G 1 63/325.047
G 1 53/814.197
Pk 13 53/827.206
Ec 1 53/831.206
G 1 53/616.088
Pk 3 53/617.019
Ec 3 53/621.017
Pk 1 53/627.005
Pk 1 53/628.010
Pk 1 53/888.013
Ec 1 53/897.021
Ec 4 53/898.020
Ec 1 53/899.022
Pk 2 63/302.142
Ec 1 63/110.249
Pk 1 63/115.245
Et (heath) 3 63/060.424
Ec 3 63/076.437
G 1 63/078.437
Pk cl8 53/694.274
Pk c 18 53/695.275
Pk 1 53/698.288
Wd 6 62/234.972
Ec 5 53/955.122
G 1 53/969.119
Et (farmland) 1 62/148.786
Pk 4 53/885.320
Pk 5 53/886.324
G 1 53/707.364
G 2 62/319.978
G 1 53/637.132
Pk 1 52/917.822
Pk 6 63/134.424
Pk 6 63/140.419
G 10 63/151.428
G 6 63/152.430
G 1 63/154.430
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SHERINGHAM G 6 63/156.410

G 2 63/159.428
/ /

G 3 63/160.428

SHOULDHAM Ec 2 53/682.089

SIDESTRAND Pk c25 63/258.397

Pk c25 63/259.398
/ /

Pk 4 63/261.398

SISLAND Ec 1 62/345.986

SLOLEY Pk 5 63/295.234

SMALLBURGH G 2 63/332.240

SNETTISHAM G 5 53/685.344

SOUTH CREAKE G 2 53/855.361

Ec 1 53/855.364
n

G 3 53/867.338
/

;

G 2 53/888.362

SOUTHREPPS G 1 63/254.367

G 1 63/255.366
/ /

G 1 63/264.356

SOUTH RUNCTON G 1 53/635.086

SPARHAM Pk 1 63/082.203

SPIXWORTH Et (farmland) 1 63/242.149

SPORLE G 1 53/850.107

SPROWSTON Pk 6 63/265.134

G 1 63/267.122

STANHOE G 2 53/803.371

STARSTON Ec 3 62/245.844

G 2 62/244.846
/ /

G 1 62/244.847
» /

Et (farmland) 1 62/245.848

•STIFFKEY Wd 10 53/969.440
* G clO 53/971.432

//

G 4 53/975.432
/ /

STOKE FERRY G 1 52/705.998

STOKE HOLY CROSS G 4 63/235.008

STOKESBY Ec 5 63/435.106

Pk 5 63/447.106

STOW BARDOLPH G 1 53/628.057

Pk 1 53/629.058
/ /

Pk 2 53/632.060

STRUMPSHAW G 1 63/348.067

G 1 63/348.074
n

G 1 63/348.076
/ 1

G 1 63/355.079
n

Ec 1 63/359.073

SWAFFHAM G 1 53/816.083

G 1 53/818.087
/ /

G 1 53/819.088
n

G 1 53/820.093
n

G 1 53/822.092
/ ^

G 6 53/823.083
/ /

G 3 53/824.087
/ ;

Wd 12 53/828.094
i /

SWANTON ABBOT Ec 3 63/266.262

SWANTON MORLEY Ec 1 63/019.175
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SWANTON NOVERS G 1 63/002.320
*

1

1

Wd c20 63/020.305
/ / Pk 1 63/023.320
/ / Pk cl8 63/024.328

SYDERSTONE Ec 1 53/833.328

; / Pk 1 53/849.328
TACOLNESTON G 1 62/140.955

/ 1 G 1 62/144.951
TAVERHAM Pk 2 63/151.139
*

/ / Pk c45 63/153. 143
THETFORD Pb (municipal) 2 52/870.832
THORNHAM G c45 53/723.433

II Et (farmland) 13 53/732.436

II Ec 7 53/733.435

II G 4 53/734.433

II Ec 7 53/735.435

II Pb (school) c3 53/738.435

1

1

G 4 53/740.434
THORPE MARKET Ec 1 63/244.356

1

1

Ec 1 63/245.354
THORPE ST ANDREW Pb (municipal) 1 63/258.096

1

1

Ec 1 63/261.084

II G 2 63/264.084

1

1

Pk 2 63/273.090
THREXTON Et (farmland) 1 53/885.004
THURLTON G 2 62/415.978

II G 1 62/420.987

II G 1 62/436.984

II G 1 62/436.991
THURSFORD Pk 6 53/984.334

II Pk 2 53/985.337
TILNEY ST LAWRENCE G 1 53/552.148
TITCHWELL G 6 53/760.437

/ /
Ec 6 53/761.449

TITTLESHALL G 10 53/899.208

TIVETSHALL ST MARGARET G 1 62/184.884

TRIMINGHAM G 2 63/286.386

TROWSE NEWTON Pk 1 63/251.073

1

1

Pb (road-island) 1 63/255.061

1

1

G 1 63/256.063

1

1

Pk 1 63/256.069

1

1

Pk 1 63/257.066
*

1 /
Pk c40 63/257.067

/ /
Pk 1 63/259.070

; ;
Pk 1 63/265.077

// Pk 1 63/268.077

UPPER SHERINGHAM Pb (hospital) c20 63/141.418

UPTON G 2 63/393.115

WALLINGTON G 1 53/627.076

WARHAM G 1 53/939.416

/ 1
Et (farmland) 3 53/942.416

! 1
Ec 26 53/942.418

1 /
G 3 53/945.417

/ 1
Ec 4 53/948.416
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WARHAM
n

WATLINGTON
WEASENHAM ALL SAINTS

II

WELLS NEXT THE SEA

/

;

//

/ /

1

1

/ /

n
n

1

1

1

i

1

1

1

1

n

ii

1

1

ii
*

n

1

1

WEST ACRE
II

II

WEST BILNEY
WESTON LONGVILLE
WEST RUNTON

WEST SOMERTON
WEYBOURNE

II

II

WHINBURGH
WHISSONSETT
WHITTINGTON

1

1

WHITWELL
WIGGENHALL ST MARY THE VIRGIN
WIGHTON

WINFARTHING
WIVETON
WOLFERTON
WOLTERTON
WOOD NORTON

WOODTON
WRETHAM
WROXHAM

Wd 3 53/949.416

G 1 53/949.420

G 6 53/953.413

Pk 1 53/624.113

Pk clO 53/850.208

Pb (school) 2 53/852.214

Wd 10 53/857.200

Pb (hospital) 6 53/907.435

G 2 53/915.431

Et (foot-path) 13 53/915.435

G 4 53/915.435

G 2 53/915.436

G 6 53/916.430

G 6 53/916.431

G 1 53/916.434

G 4 53/916.436

G 3 53/917.431

G 1 53/917.434

G 1 53/917.435

G 2 53/917.436

Ec 1 53/918.431

G 15 53/918.433

G 3 53/918.434

Pb (school) 8 53/918.435

G 32 53/918.436

G 2 53/920.437

Pk 8 53/790.181

Pk 5 53/793.182

Pk 1 53/796.175

Ec 1 53/716.153

G 1 63/105.156

G 1 63/182.426

G 2 63/188.428

Ec 4 63/475.196

G 2 63/106.428

G 3 63/109.430

Ec 1 63/112.433

G 1 63/009.091

G 1 53/923.233

G 6 52/715.993

G 1 52/716.992

G 1 63/087.214

G 1 53/572.133

G 4 53/936.405

G 1 53/953.413

G 2 62/108.878

G 3 63/042.427

G 1 53/660.282

Pk 4 63/170.323

G 1 63/007.284

Pk 1 63/013.277

Wd 4 62/284.947

Pk 1 52/903.928

G clO 63/297.173
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WROXHAM G 1 63/300.171

// G 3 63/304.173

i

;

G 1 63/304.175
WYMONDHAM G 1 63/107.025

n G 1 63/122.027
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ECOLOGICAL APPRAISAL OF THE
HELLESDON-FREELAND CORNER SECTION
OF THE DISUSED M. & G.N. RAILWAY LINE

by Alan Scowen

Planning Department, Norfolk County Council

Pre-Amble

This railway line was constructed in 1882 by the Lynn and Fakenham Railway

and taken over in the same year by the Eastern and Midlands Railway. In 1893

the Midland and Great Northern Railways acquired the line, which started at

Norwich City Station and went as far as Melton Constable. The passenger

service continued until 1959, although freight services continued for another

decade before the tracks were lifted.

This study concerns a section of the former railway track between

Hellesdon and Freeland Corner (approximately 8 kilometres long). The

Hellesdon-Drayton section was acquired by Norfolk County Council, and

opened as a concessionary path for recreation in 1977 after management

work carried out by Norfolk County Council, South Norfolk District Council,

Broadland District Council and Costessey Parish Council. The Drayton-

Freeland Comer section was acquired by Broadland District Council and

opened as concessionary path in 1980, after management work by the same

council. Broadland District Council are interested in further acquisition of

land owned by British Rail, in order to extend the route as far as Attlebridge.

The railway track passes through farmland and it is necessary to consider

the special interests of neighbouring farmers including crop damage by vermin,

the transmission of diseases to livestock and the spread of noxious weeds.

In an interpretive leaflet it is requested that dogs should be kept under proper

control and that no litter is left by visitors. There are few traces of rabbits

(although a hare was seen on the track) but all of the factors applying to

neighbouring farmland are kept under review.

Introduction

The ecological appraisal which was carried out in late summer 1979 was

undertaken in order to evaluate the nature conservation value of the two com-

ponent lengths of the track, and compare the effect of recreational use. Both

sections of the track have been used on a casual basis by local residents since

1969. However, walkers and horseriders have been invited to use the stretch

nearest Norwich (Hellesdon-Drayton) by means of press publicity; signs on

the route, the development of associated car parks and the publication of an

interpretive leaflet. Clearly the volume of visitors is likely to have increased on

the Hellesdon-Drayton stretch, and this will increase the 'pressures' on the

natural environment. The following study is an ecological appraisal of the

effects of heavy and light recreational use on two adjacent sections of the

disused railway, which is potentially a valuable habitat for wildlife.
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Description

(a) Freeland Corner-Drayton
In the past railway workers would have cleared the banks and verges to
maintain a grassy sward. However, since the closure of the railway grass has
given way to scrub, which is progressively getting thicker. The trees are
chiefly a mixture of ash, oak and hawthorn. They provide very suitable cover
for nesting birds. The young trees are growing well, and it is possible to
imagine healthy strips of mature oaks and ashes developing. At present there
is not a great deal of bramble, although some clearance might be desirable.

The scrub is presently not dense enough to prevent the penetration of
light, and accordingly there is a wide range of plants to be seen, sufficient to
make the area interesting, if not outstanding. The walking surface is approx-
imately 1 Vi metres wide, although it does narrow to approximately 1 metre
and widens to approximately 3 metres. The track has, for most of its length,
a surface comprised of sand and gravel consolidated by vegetation; Trifoliwn
arvense, Haresfoot Clover is particularly noticeable. In one section there is a
clinker surface, and this is considerably more difficult to walk upon. As might
be expected the sandy topsoil provides dry, slightly acid conditions, and
plants on the track need to be able to tolerate both the disadvantages of these
conditions and the pressures of trampling. There was no sign of horses hoof-
marks or motor cycle tracks but farm vehicles cross the track at a number of
places. Not surprisingly the flora on the track itself is not especially rich in
species.

The banks and verges are most interesting floristically. They exhibit a
wide range of the commoner specimens from the Norfolk flora. The invasion
of willowherbs Epilobium angustifolium, Rosebay Willowherb and Epilobium
hirsutum, Great Willowherb is especially noticeable although the incursion
of other aliens is less marked eg Oenothera erythrosepala, large-flowered
Evening Primrose — 2 specimens. A fair number of species of grass were
present, including Smaller Cat's-Tail Phleum bertolonii which is less common
than Timothy Grass Phleum pratense.

One of the characteristic plants, along this stretch is agrimony, Agrimonia
eupatoria, which in places is to be found in quite large stands.

(b) Drayton-Hellesdon
The difference between this section and the one described above is quite
marked. The species: distance ratio (frequency) of flowering plants and grasses
is much reduced on this section, and the central track is much wider (3-4m)
and less well consolidated. This is due to 3 major factors:

(i) proximity of the track to Norwich and greater potential for use by
walkers living in the neighbourhood;

(ii) designation of this section as a public footpath and bridleway;
and

(iii) more intensive use (by horses, cyclists and motor cyclists) as

compared to the occasional rambler exercising a dog on the first

stretch.

On this section of track the vegetation is retreating towards the boundaries
of the property, whereas on the first section it is encroaching onto the track.
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At present there is no cause for concern, but a regular inspection of the track
ror ecological monitoring purposes would be useful.

The diversity and abundance of species which commonly occurred over
t is section was reduced. Haresfoot Clover, which was frequent on the first
sectior^ is rarer on this section. Probably the most interesting species occur
at the Drayton end, these include Pastinaca sativa. Wild Parsnip and Reseda
luteola, Weld.

As might be expected the range of plants and animals in Hellesdon is
allected by the more urban nature of the neighbouring land. Sparrows were
quite common, and brown rats were seen near the station area.

The overall wildlife value of this section will improve as some of the
trees which have been planted grow. However, at the present it is relatively
low. The walking surface is at present quite adequate, although it may prove
necessary to improve it at a later date. Furthermore, the access points need
attention, if they are not well landscaped they will affect user's attitudes to
the use of the entire track. There is very little need for ecological management
works. Neither will any of the current uses (walking, cycling, horseriding,
or even motor-cycling lead to serious damage to the natural environment.

If there are funds available some tree surgery and planting would be
beneficial.

Conclusion

The Freeland Comer-Drayton section is considerably more interesting
floristically thari the Drayton-Hellesdon section, although many of the species
are present on the latter section their numbers are much reduced. The survey
which has been carried out suggests that the development of the disused
railway as a recreational route going as far as Attlebridge will need to be
approached more carefully if any ecological value is to be retained. The
decrease in human population as you move from the suburban to the rural
area may be an important variable, this has yet to be seen. However, it is

clear that the section nearest the city is less interesting floristically than the
Freeland Comer - Drayton path.

The approach to the further development and management of this track
needs to take proper note of the ecological potential of the disused railway
track and not only be concerned with the informal countryside recreation
aspect. The track may also prove to be a valuable teaching resource.

203



Species List

Equisetum palustre

Pteridium aquilinum

Ranunculus acris

Papaver rhoeas

Brassica nigra

Raphanus raphanistrum

Capsella bursa-pastoris

Alliaria petiolata

Sisymbrium officinale

Reseda luteola

Hypericum perforatium

Silene alba

Stellaria holostea

Chenopodium album

Malva sylvestris

Geranium robertianum

Acer pseudoplatanus

Ulex europaeus

Medicago lupulina

Trifolium pratense

Trifolium repens

Trifolium arvense

Trifolium campestre

Lotus corniculatus

Vicia cracca

Vicia hirsuta

Vicia sepium
Lathyrus latifolius

Cytisus scoparius

Filipendula vulgaris

Rubus fruticosus

Potentilla reptans

Potentilla erecta

Fragaria vesca

Agrimonia eupatoria

Rosa canina

Rosa domesticus

Crataegus monogyna
Sorbus aria

Sorbus aucuparia

Sedum album
Epilobium angustifolium

Epilobium hirsutum

Epilobium montanum
Epilobium parviflorum

Oenothera erythrosepala

Hedera helix

Anthriscus sylvestris

Conopodium majus

Pastinaca sativa

Heracleum sphondylium

Daucus carota

Rumex acetosa

c x
o
K x

2

*>

5
o
U x

x

x

x
6 X

X

X

X

X

X

§
x

12 X

^x
•—I

Y

q x
o x

2
Q

x

X

X

X

X

X

Species List

Rumex acetosella

Rumex obtusifolius

Urtica dioica

Betula pendula

Alnus glutinosa

Fagus sylvatica

Quercus robur

Populus nigra

Salix caprea

Fraxinus excelsior

Vinca minor
Centaurium erythraea

Convolvulus arvensis

Calystegia

Solanum sp. (potato)

Solanum dulcamara

x

X X

X

X

X X Verbascum thapsus X X

X X Linaria vulgaris X X

X X Mentha arvensis X

X X Stachys sylvatica X

X X Glechoma hederacea X

X X Scutellaria minor X

X X Teucrium chaemaerys X

X X Teucrium scorodonia X X

X X Plantago lanceolata X X

X X Plantago major X X

X X Campanula patula X

X Campanula rotundifolia X X

X X Galium aparine X X

X Galium verum X X

X X Sambucus nigra X X

X X Lonicera periclymenum X

X Knautia arvensis X X

X Senecio jacobaea X X

X X Senecio vulgaris X

X X Tussilago farfara X X

X Petasites hybridus X

X X Filago vulgaris X

X Achillea millefolium X X

X Erigeron canadensis

X (Conyza canadensis) X X

X X Artemisia vulgaris X X

X X Chrysanthemum

X X leucanthemum X

X X C. vulgare (Tanacetum vulgare) X

X X Carduus nutans X

X X Cirsium arvense X X

X X Cirsium vulgare X X

X X Centaurea nigra X X

X X Hypochaeris maculata X X

X X Picris hieracoides X X

X X Tragopogon pratensis X

X X Sonchus oleraceus X
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Species List

Crepis capillaris 5 x

Taraxacum officinale
o
£*

o
T3

Juncus effusus 2 x
CO

Lolium perenne 9 x £x
Dactylis glomerata 2 x ^X
Bromus sterilis 5 Xo A 2 x
Agropyron repens U x ^ X

<3 A
Festuca rubra q x

h
Q x

Poa annua 5 v

Cynosurus cristatus 2 x X

Avena fatua tt.
X

Arrhenatherum elatius X X
Aira praecox X

Holcus lanatus X

Anthoxanthum odratum X X

Phleum bertoloni X

Phleum pratense X X

Agrostis tenuis X X

Totals 106 93
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THE VEGETATION OF RINGMERE
IN AUGUST 1974

by D. E. Coombe, A. F. G. Douse and C. D. Preston

Introduction

The remarkable "Breckland meres" of East Wretham Heath, Norfolk, have

long been known to naturalists. The water level in Ringmere, Fowlmere,

Langmere and the Devil's Punch Bowl is controlled by the water-table in the

underlying chalk, and fluctuates from season to season and from year to year.

When the water-table is high the meres can be full or even overflowing; at

the other extreme they can be quite dry. This creates conditions in which

several rare or local bryophytes (e.g. Physcomithum eurystomum, Riccia

cavernosa
)
and vascular plants (e.g. Alopecurus aequalis, Rumex maritimus

)

have been found. These meres contrast with some nearby water bodies such

as Fen Mere where the water rests on a bed of clay, and its level is thus

independent of the short term variations in the water-table (Great Ouse River

Authority, 1973).

The effect of variations in rainfall on the water-table and hence on the

water level in Ringmere was well illustrated during the period 1968— 1974

(Table 1, Fig. 1). The water level in the mere was very high in 1969 and 1970

following the wet years 1968 and 1969. By contrast rainfall was below average

in 1972 and 1973, and in late July 1973 Ringmere dried up. The spring of 1974

was also a period of low rainfall, and the mere remained dry until the begin-

ning of December 1974 when free water reappeared following the wet months

of August-November.

On 4—6 August 1974 we were able to survey the vegetation of the dry bed

of Ringmere. Here we compare the vegetation in 1974 with that reported on

other occasions when Ringmere dried out.

Vegetation Survey : Methods

We studied the area of the mere which is submerged during times of exception-

ally high water level. This was defined by (1) the presence of adventitious

roots on Salix cineiea shrubs on the upper banks of the mere, (2) the presence

of dead Betula and Pinus sylvestris and (3) the lower limit of the Pteridium

aquilinum stand at the western end of the mere. These features probably

indicate the extent of flooding in 1969 (see below). Before surveying the

vegetation we carried out a simple levelling survey of the bed of the mere.

We recorded the height of ground level at intervals of 10 or 20 m on four axes

running from a post fixed at the lowest point of the mere (26.80 m above

O.D.). These axes had bearings of 78°, 167°, 258° and 348° from magnetic

north (7° should be added to each figure to obtain the bearing from true north).

We then mapped the vegetation, distinguishing six zones primarily on the
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basis of the dominant species. The four axes previously used for levelling, plus
a further four between them, were used as reference lines during the mapping.
The species in each zone were then listed, and their frequency assessed on the
scale: dominant (d), abundant (a), frequent (f), occasional (o), rare (r) and
very rare (vr), qualified by "locally" (1) when appropriate.

Table 1 (a) Annual rainfall at Grime's Graves (9.5 km W of Ringmere) and
Elveden (12 km SW of Ringmere), 1968-1978.

(b) Monthly rainfall at Elveden, 1974.
The mean annual and monthly values for the 20 year period 1959-1978 are

given for comparison.

(a) Annual rainfall, 1968-1978 (mm)

1968 1969 1970 1971 1972 1973

Grime’s Graves 722.6 699.3 646.4 662.6 538.5 531.4
Elveden 776.2 697.5 685.3 691.9 540.5 557.5

MEAN
1974 1975 1976 1977 1978 1959-1978

Grime's Graves 708.8 583.8 535.1 570.9 719.2 633.4
Elveden 684.5 659.6 562.9 581.2 720.9 628.1

(b) Monthly rainfall at Elveden, 1974 (mm)

/ F M A M /

1974 40.9 65.5 17.3 11.9 21.6 56.4

Mean, 1959-1978 56.1 36.6 41.4 46.0 42.7 52.3

J A S O N D
1974 39.1 66.0 81.8 129.3 109.7 45.0

Mean, 1959-1978 59.9 56.4 55.6 51.3 69.1 60.7

Figure 1. The water level at Ringmere, 1968-1978 (from information supplied

by the Anglian Water Authority).
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Vegetation Survey : Results

Fig. 2 is a vegetation map; Fig. 3 is a profile through the vegetation in the

lower part of the mere showing the vertical distribution of the vegetation

zones. Table 2 lists those species recorded in more than one of the zones;

those confined to a particular zone are listed in the text below. Nomenclature

of vascular plants follows Clapham, Tutin & Warburg (1962), with the

exception of Rorippa islandica. The Norfolk plant previously called R. lslandica

should be named R. palustris (Swann, 1975).

In the centre of the mere on the almost flat ground was the Myosoton

aquaticum zone. Here Myosoton had a total cover of 90%, and formed a dense

flowering sward some 40—50 cm high. Insects (including bees, flies and

ladybirds) were frequent visitors to the flowers. Phalaris arundinacea was

present as non-flowering shoots some 50—60 cm high and with a cover of no

more than 5%. Two of the most local plants recorded from Ringmere,

Alopecurus aequalis and Rumex maritimus, were much more abundant in

this zone than elsewhere. Only two species were actually confined to the

Myosoton zone, Epilobium adenocaulon (vr) and Glyceria fluitans (o), and

we found no bryophytes. Three small patches of Myosoton aquaticum

occurred higher up the bank in hollows in the Agiostis stolonifeia

Polygonum amphibium zone (see Fig. 2). In the two hollows on the eastern

side of the mere Myosoton was accompanied by Phalaris, and in the third by

Polygonum amphibium — a species absent from the Myosoton zone in the

centre of the mere.

The second zone, named after the dominant plant Phalaris arundinacea,

occurred in a narrow band surrounding the Myosoton zone on all except the

north-east side. Phalaris formed a flowering sward with 95% cover, vegetative

shoots 1 m high and inflorescences up to 1.5 m. Although Myosoton was

abundant the total cover was only 2%, and only three other species were

recorded: Agrostis stolonifera, Epilobium hirsutum (one plant) and Polygonum

amphibium (non-flowering plants 75 cm high). Alopecurus aequalis and

Rumex maritimus were both absent from this zone, and no bryophytes were

found.

On the sides of the mere above these zones was the Agrostis stolonifera—

Polygonum amphibium zone. The boundary between this and the Phalaris

zone was abrupt, but there was a more gradual transition from the Myosoton

zone in some areas where Phalaris was absent (Figs. 2, 3). In the Agrostis

Polygonum zone Agrostis stolonifera was dominant, with 95% cover. The

plants were at anthesis, or at the post-anthesis stage with the panicles

contracted. The Agrostis inflorescences imparted a brown colour to this zone

which contrasted markedly with the green Myosoton and Phalaris zones.

Although Polygonum amphibum was abundant (total cover 3%) it was present

as non-flowering shoots 20 cm high, and was inconspicuous from a distance.

The height of Agrostis stolonifera decreased from 60 cm in the lower

part of the zone to 25 cm at the upper edge. Alopecurus aequahs was confined

to the extreme lower magin of the zone, and seedlings of Salix cinerea 70 cm
high were locally frequent on the lower boundary. At the same level we also

found a single seedling of Salix cf fragilis (15 cm high) and three Betula
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Figure 2. Vegetation map of Ringmere, August 1974.

Key: A — Agrostis — Polygonum zone; Ai — Agrostis — Polygonum zone with

Holcus lanatus frequent; B — Betula zone; Bi — Betula zone with abundant

Conyza canadensis; B 2 — Betula zone with frequent Medicago lupulina

C — Agrostis — Conyza zone; L — Medicago lupulina zone; M — Myoston

aquaticum zone; P — Phalaiis arundinacea zone; m — outlying patches of

Myosoton aquaticum; ma — transitional zone between M and A. The hatched

line indicates the lower border of Pteridium. Z is the lowest point of the mere

and XY is the basal line of the profile shown in Figure 3. North is magnetic

(see text).
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pubescens seedlings. By contrast Holcus lanatus was more abundant towards

the upper edge of the zone, and in places was co-dominant with Agiostis. The

presence of Myosoton in depressions in this zone has been mentioned already.

Signs of rabbit activity were in evidence in this zone, especially on the

northern side of the mere. This was in contrast to the Myosoton and Phalans

zones where there was no such activity apparent. A small stand of Urtica

dioica on the north-west side may have indicated local eutrophication,

possibly on the site of a former wildfowl nest. Elsewhere in this zone Uitica

was very rare and less than 10 cm high.

The only species recorded exclusively in this zone were ]uncus bufonius

(vr), Salix cf fragilis and Trifolium dubium (vr). Climacium dendroides was

noted, and we also saw, but did not identify, a small quantity of an acrocarpous

moss with dehisced capsules.

Above the Agiostis stolonifeia — Polygonum amphibium zone we

recorded an Agiostis stolonifeia — Conyza canadensis zone. This was

distinguished from the Agiostis — Polygonum zone by the reduced cover of

Agiostis, the greatly decreased frequency of Polygonum amphibium, the

abundance of Conyza canadensis and the increased frequency of many herbs

(e.g. Lotus comiculatus, Medicago lupulina, Ranunculus iepens, Sagina

nodosa, S. piocumbens, Trifolium aivense, T. campestie, T. iepens and

Veibascum thapsus). Ranunculus iepens was represented by the variant with

a characteristic leaf form found in most of the Breckland meres, and Tnfohum

iepens had small leaves typical of wild-type plants rather than agriculturally

selected strains. Anthyllis vulneiaria (vr), Aienaria seipyllifolia (r), Eiodium

cicutarium agg. (vr) and Festuca ovina (vr) were recorded in this zone only.

At approximately the same level around the mere was the Medicago

lupulina zone. Although floristically similar to the Agiostis — Conyza zone

it was immediately recognisable by the very dense sward of Medicago lupulina

which had 90% cover in the zone. In places the Medicago was present in

stripes along radii of the approximately circular mere. Conyza canadensis

was absent from this zone. Odontites vema (vr), Omithopus peipusillus (vr).

Trifolium hybridum (vr) and T. piatense var sativum (vr) were not recorded

elsewhere.

At the upper edge of the mere was a Betula zone. This was an area of

scattered trees and shrubs, including Betula pendula, B. pubescens, Ciataegus

monogyna, Ligustium vulgaie, Populus alba (a single tree with suckers around

the base), Queicus lobui, Salix cineiea, Saiothamnus scopanus, Ulex

euiopaeus and Viburnum opulus. Some herbs were also much more frequent

in this zone then elsewhere, including Anhenatheium elatius, Chamaenenon

angustifolium and Uitica dioica. The Betula zone differed from all the other

zones in the large number of species, 38 out of the 79 recorded in the zone,

which were exclusive to it. These were Achillea millefolium (r), Agiostis

canina sub sp. montana (vr), Aictium sp. (vr), Anhenatheium elatius (la),

Betula pendula (la), Biyonia dioica (vr), Caiex muricata agg. (vr), Centaunum

eiythiaea (vr), Ciataegus monogyna (o), Dactylis glomeiata (vr), Eupatonum

cannabinum (r), Festuca iubia (r),Galium aparine (vr), Glechoma hedeiacea

(vr), Heiacleum sphondylium (vr), Jimcus conglomeiatus (f), f. effusus (f),
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Lactuca virosa (vr), Lathyrus pratensis (vr), Ligustrum vulgare |o), Lotus
pedunculatus (f), Luzula campestiis (vr), Pastinaca sativa (o), Phleum
beitolonii (r), Pinus sylvestris (15 dead trees), Plantago lanceolata (vr),

Populus alba (vr), Prunella vulgaris (r), Ptehdium aquilinum (r), Rhamnus
cathartica (vr), Rumex acetosella (o), Sarothamnus scoparius (2 bushes),
Sonchus arvensis (vr), Stellaria graminea (o), Ulex europaeus (la), Veronica
serpyllifolia (vr), Viburnum opulus (vr) and Vicia hirsuta (vr).

Dead trunks of Betula were a conspicuous feature of the lower part of the
Betula zone, especially on the eastern side of the mere, and although we found
15 dead Pinus sylvestris we did not observe any live trees. Some Crataegus
monogyna bushes were also dead, and several Salix cinerea shrubs in the
lower part of this zone bore mats of adventitious roots on their branches.

Table 2. Species recorded in the six vegetation zones identified at Ringmere.
Species confined to a single zone are listed in the text, but included in the
totals at the foot of the table.
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Total number of species 20 39 39 37 79

T
Myosoton

t

V

Myosoton/ Phalana

Agrottn
transition

¥ *
Agrostis- Madicago

Polygonum

Figure 3. Profile through the vegetation in the lower part of Ringmere, Aupist

1974. The position of the profile is shown in Figure 2. The vertical scale is

exaggerated ten-fold.
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Vegetation Survey : Interpretation

The most striking feature of the vegetation of Ringmere in 1974 was the

arrangement of the zones described above in concentric circles around the

lowest part of the mere. This is illustrated in Fig. 2. This pattern suggests

that the primary factor controlling the vegetation at any level in the mere is

the position of the water-table. However, a large number of inseparable aspects

of the water regime acting over an unknown period of time before August 1974

might have created the zonation that we observed. Different levels in the mere

would differ in the depth of water when they are last submerged, the duration

of that submergence, the time of year when they were exposed above the

water, the depth of the water-table below the surface after the water receded

and the length of time for which they had been exposed. These factors might

have a direct effect on the vegetation, or might influence it by the indirect

effect on the soil or on animal activity. The previous vegetation at a particular

level would also be important in determining the composition of the seed

bank in the soil.

Most of the plants which are frequent in the Myosoton and Phalaris zones

are usually found in seasonally or permanently wet habitats. This is not true

of both Agrostis zones where many of the commoner species are plants of wide

ecological tolerance which often occur in damp habitats but are by no means

exclusive to them (e.g. Agrostis stolonifera, Potentilla ansenna and Trifolmm

repens). Polygonum amphibium is an exception to this generalisation as it is

usually found by water or as an aquatic. However, the shoots in the Agrostis —
Polygonum zone were clearly depauperate—Clarke (1925) describes Langmere

when flooded as “filled from end to end with amphibious persicaria, which,

when in full bloom, makes a covering of Oriental brilliance and delicacy".

On 3 luly 1975, when Ringmere was flooded once again, Polygonum amphi-

bium was abundant in the water (Trist 1979, p21), and by 27 August it was

flowering very abundantly.

The occurrence of Alopecurus aequalis and Rumex mantimus in the

Myosoton zone, which occupied the most transient of the Ringmere habitats,

is interesting as these species are known to be erratic in their appearance and

fluctuate in numbers from year to year (Lousley 1939, Grose 1942, Salisbury

1970). In contrast to Polygonum amphibium, which can persist through

unfavourable (dry) periods as vegetative shoots, these species survive unfavour-

able (flooded) periods as seeds.

None of the species we have listed from the mere is a strict calcicole. By

contrast Bromus erectus and Centaurea scabiosa, which are confined to

calcareous soils, occur on chalky road metal beside the old road (now a lay-by)

near the mere.

The Betula zone marks the extreme upper limit of flooding. The trees

and shrubs of this zone provide a more permanent record of the effect of

changes in water level than the herbaceous vegetation below. The adventitious

roots of Salix cinerea must have been formed at a time of high water level

when these shrubs were partially submerged. The dead Pinus sylvestris and

Betula were almost certainly killed at the same time. These remains are those

of the trees which germinated after the reduction of the rabbit population by

myxomatosis, were mapped by Garrod in 1959 and then killed by the very high
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water levels in Ringmere in 1969 (Garrod 1971; Watson 1974). The lower

limit of bracken on the western side of the mere (Fig. 2) is probably a further

indication of the level the water reached then. Unfortunately all fifteen pine

saplings which we observed in 1974, and most of the old sallows, had been

removed by 1980, although some of the boles of the birches killed in 1969

were still visible among the saplings which have sprung up since then.

The Populus alba that we recorded was the same tree, with its surround-

ing suckers, that Garrod mapped and that was struck by lightning in July 1959.

The tree has completely recovered from the lightning strike, although in 1980

the fissure in its bark was still visible.

The absence of Alnus from Ringmere is noteworthy in view of its abund-

ance around Fowlmere, where it shows adventitious roots in tunes of flooding.

The species regenerates in the area, as in 1980 saplings were abundant on

Thompson Common, on ditch dredgings perhaps dug out in the very wet

spring of 1975.

Comparison of the 1974 Vegetation with earlier Records

Clarke (1903, 1925) has summarized the early records of the vegetation of the

dry bed of Ringmere. In 1859 "nettles of gigantic size grew in the bed of the

mere". Ringmere next dried out completely in September 1901 and, although

the mud "had not become grass-grown" in May 1902, by the following

September "the bed of Ringmere was filled with a closely-matted growth

from a foot to eighteen inches in height of spotted persicaria
[
Polygonum

persicaria
]
and curled dock [Rumex crispusj, while on the old shores were

scorpion grass [Myosotis] and golden water dock [Rumex maritimus] in

abundance" (Clarke 1903). The account of the same vegetation by Clarke

(1925) differs in that the closely-grown mat is described as composed of

"nettles, thistles, persicaria and curled dock".

The delightful but little known book The Land of the “Babes in the

Wood’’ by Charles Kent (1913) includes excellent Jarrold photographs of

Ringmere and the Punch Bowl : the latter can be dated to 1909 as it shows a

cultivation enclosure, and children from the neighbouring cottages, as

described by Clarke (1925, p87).

Garrod (1971) gives the first detailed account of the vegetation of

Ringmere. After the exceptionally dry summer and autumn of 1959 the water

level in the mere fell, and Garrod describes both the vegetation of the mere

when it contained water in 1959 and that of the dry bed in 1960. Phalaris was

abundant in the mere before it dried up, and, although it became temporarily

covered by a dense layer of Leptodictyum riparium soon after the water

receded in October 1959, it remained dominant. "By high summer .... in the

centre (of the mere) Phalaris was waist high and in flower, choking all other

species except in two small areas .... dominated by orange foxtail (Alopecurus

aequalis), and here were found almost all the plants of the dry phase. Away
from the centre in areas which had been early to dry out fine bent (Agrostis

tenuis) .... gave colour and water chickweed (Myosoton aquaticum

)

was

locally dominant in its dense pale-green patches. Phalaris, shorter, less dense,

and generally not in flower occupied much of the remainder of the bed"

.
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One would not expect the vegetation of Ringmere to be identical on each

occasion on which it dried out as the water would fall in different seasons and

at different rates. However the report of gigantic nettles in 1859 is not matched
by any later record. This information was given to Clarke (1903) by an old

shepherd and it would be unwise to make too much of it, but it is possible that

the practice of using the meres as a watering place for flocks of sheep, and the

large rabbit population (both described by Staniland, 1887), led to high nutrient

levels and intense grazing pressure which would favour the growth of nettles.

The Polygonum persicaria — Rumex crispus mat described from the mere
in 1902 also differs from the vegetation of the mere in 1960 and 1974.

Polygonum persicaria — an annual species in contrast to the perennial

P. amphibium — was also the most abundant species on the uncultivated

parts of the dry bed of Fowlmere in 1902 (Clarke 1903). It occurs in the same
habitat in Langmere (Clarke 1925) and in 1960 Garrod listed it as occasional

on the dry bed of Ringmere. Its absence in 1974 is noteworthy, especially as in

1973 Watson (1974) found that it was abundant.

The account of the vegetation of Ringmere in 1960 (Garrod 1971) shows
that it was similar to that in 1974 in the presence of Phalaris, although

Alopecurus aequalis and Myosoton appear to have covered a greater area in

1974 than in 1960. The greatest difference, and one that ecologically is not

easy to understand, is that Agrostis tenuis was abundant away from the centre

of the mere in 1960, whereas in 1974 A. stolonifera played a similar role.

Because the species of Agrostis can be troublesome to identify D.E.C.,

accompanied by P.J.O. Trist, checked the identity of the Ringmere plants on

27 August 1975. Although A. tenuis, not recorded at all in the 1974 survey,

was found in the Betula zone near the entrance to the mere from the road

there was no doubt that all the other Agrostis above the water level was

A. stolonifera or (in the Betula zone only) A. canina ssp .montana. Plants of

A. stolonifera, still green, were also seen under the water.

A comparison of the species listed from Ringmere by Garrod with our

species lists shows that a number of plants recorded as occasional on the

dry bed of the mere in 1960 were absent in 1974 (e.g.Chenopodium rubrum,

Hippuris vulgaris, Myosotis scorpioides, Ranunculus aquatilis and Triglochm

palustris). We probably missed some of these species because they are spring

flowering annuals (e.g. Myosotis discolor, M. ramosissima, Teesdalia

nudicaulis); others he included, such as Bromus erectus, occur in the very

disturbed, highly calcareous roadside grassland above the 1969 flooding limit,

and outside the present (1980) fence. Several of the species recorded by Garrod

in Ringmere but not by us we have seen in other meres, notably Rorippa

amphibia, Myosotis caespitosa and M. scorpioides.

Schoenoplectus lacustris (rare) andS. tabemaemontani (occasional) were

both present in the water margin community in 1959, although by 1960 only

S. lacustris was listed (as rare) by Garrod on the dry bed of the mere. We did

not record either species in our 1974 survey. They were probably eliminated

from the mere during a period (in 1959 or subsequently) when it was dry. At

the Punch Bowl in 1974 we were able to compare the diameter of living stems

ofS. lacustris on the dry bed of that mere with that of the previous years'

stems then present as dead remains. The 1974 stems were much more slender
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than those older stems which grew when the water level was higher. In

1975 when the plants were again standing in water they were much taller

than they had been the previous year.

In 1980 we noticed that a small patch of vigorous S. lacustiis had re-

appeared on the north-east side of Ringmere, but we could find no S. taber-

naemontani. Indeed all the Schoenoplectus that we saw in 1980 both in the

mere with concentric ditches east of Ringmere and in the Punch Bowl was

S. lacustris. There was also, in 1980, a small patch of Sparganium erectum

in Ringmere — this grows with Acorns calamus in the deep roadside mere

between Ringmere and Langmere.

The scarcity of bryophytes in 1974 is noteworthy, and is in marked

contrast to the two inches thick blanket of Leptodictyum riparium (Ambly

-

stegium riparium) in 1959-60.

There is a group of species which were not listed by Garrod either from

the dry bed of the mere in 1960 or from the grass community recorded on the

parts of the bank above water level in 1959. This group includes Conyza

canadensis, Plantago major, Sagina procumbens and Veronica scutellata.

However Jones and Lewis (1941), in a primarily hydrological paper, mapped

a zone of Conyza (as Erigeron canadense) on the upper part of the bank around

Fowlmere in a position which corresponds very closely to the area in which

Conyza was locally abundant in Ringmere in 1974. Jones and Lewis' map was

made in the 1930's when the water level in Fowlmere was falling, and Jones

states that the belt of Conyza "undoubtedly represented a stage in the falling

water-level when the seeds of this weed were deposited on the soil". A
further parallel with Ringmere in 1974 is the line of Salix cinerea seedlings

that Jones and Lewis mapped midway down the Fowlmere bank. The presence

of these seedlings at times of low water level emphasises the importance of

the fluctuations in water level in maintaining conditions in which species of

open habitats can survive.
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SOME NORFOLK GALL MITES (ACARINA: ERIOPHYIDAE)

by S. A. Manning

Eriophyid mites are minute animals that are barely visible to the naked eye,

the largest British species being only 270 microns long. The smallest animals

with an external skeleton, they breathe directly through the skin and, unlike

the majority of mites, possess only two pairs of legs. Most of them are

associated with perennial host-plants, feeding mainly on the soft, young,

green tissue.

These mites, whose life-cycle may take as little as ten days when weather

conditions are suitable, lay eggs, which give rise to two nymphal stages and

finally the adult egg-laying state. They are capable of spreading to other parts

of the same plant or to other plants either by crawling or by bending their

bodies and springing ("leaping"), but many are dispersed by rain or by being

transported by other animals, notably insects.

Many of the Eriophyidae are free-living, but other species cause galls,

striking examples of which appear on the leaves of lime trees as nail or

tintack" galls and as erineum galls, felts of abnormal hairs resembling patches

of mildew.

The following list, the result of casual, rather than intensive, collecting

since 1949, is concerned with gall-causers, whose names are mostly those used

by Buhr (1964-65). Like Eriophyidae generally, they are remarkably host-

specific and it is therefore convenient to arrange the list in the alphabetical

order of host-plant genera, plant names being those used by Clapham, Tutin

and Warburg (1973). The appropriate vice-county number is inserted before

each list of localities, East Norfolk (27) being separated from West Norfolk

(28) by the line of longitude 1° E.

Acer campestre L. Field Maple.

Aceria eriobia eriobia (Nal.). Erineums on leaves. 27: Old Buckenham,

1950; Norwich, 1955; Brooke Wood, 1980; Intwood, 1980: 28: Swaffham,

198°.

A. macrochela macrochela (Nal.). Leaf galls in vein-axils. 27 : Old Bucken-

ham, 1950; Spixworth, 1950; Norwich, 1954; Brooke Wood, 1980; Haver-

ingland, 1980; Hellesdon, 1980. 28: Caston, 1952; Swaffham, 1980.

A. macrorrhyncha cephalonea (Nal.) f. aceris campestis (Nal.). Numerous

galls on leaf upper surface. 27: Old Buckenham, 1949; Spixworth, 1950;

Sutton, 1952; Norwich, 1954; Ringland, 1964; Intwood, 1980; Havering-

land, 1980; Brooke Wood, 1980; Felthorpe, 1980; Alderford Common,
1980. 28: Wilby, 1951; Caston, 1952; Shropham, 1952; Titchwell, 1971;

Swaffham, 1980.
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Acer pseudoplatanus L. Sycamore.
A. macrorrhyncha (Nal.). Numerous "pimple" galls on leaf upper surface.

27: Drayton, 1949; Old Buckenham, 1949; Norwich, 1951; Hethersett,

1968; Hellesdon, 1980; Felthorpe, 1980; Cromer, 1980; Dunston, 1980.

28: Caston, 1951; Sandringham, 1964; Titchwell, 1971.

A. pseudoplatani (Corti). Erineums on leaves. 27: Old Buckenham, 1949;

Norwich, 1955; Hethersett, 1968; Cromer, 1980; Intwood, 1980. 28:

Caston, 1952; Thompson Water, 1952; Titchwell, 1971.

Aesculus hippocastanum L. Horse-chestnut.

A. hippocastani (Fockeu). Clusters of brown hairs forming erineum galls

at axils of leaf veins; also along mid-rib of leaf under surface. 27: Sutton,

1952.

Alnus glutinosa (L.
)
Gaertner. Alcfer.

A. brevitarsa bievitaisa (Fockeu). Erineums on leaves. 27: Old Buckenham,

1949; Wheatfen Broad, 1950; Hellesdon, 1980. 28: Caston, 1952;

Shropham, 1951; East Harling Common, 1951.

Eriophyes inangulis (Mai. ) .Galls in the axils of the primary offshoots of

the main rib of the leaf; in pairs on upper surface. 27: Crostwick Common,
1950; Old Buckenham, 1950; Wheatfen Broad, 1950; Drayton 1951;

Sutton, 1952; Norwich, 1954; Burgh next Aylsham, 1980; Intwood, 1980;

Felthorpe, 1980; Hellesdon, 1980. 28: East Harling Common, 1951;

Shropham, 1951; Caston, 1952; Foulden Common, 1970.

£. laevis laevis (Nal.). Raised "pimple" galls on leaf upper surface. 27:

Wheatfen Broad, 1950; Drayton, 1951; Crostwick, 1951; Old Buckenham,

1951; Norwich, 1955; Burgh next Aylsham, 1980; Felthorpe, 1980. 28:

East Harling Common, 1951; Shropham, 1951; Caston, 1952; Watton,

1952; Foulden Common, 1970.

Artemisia vulgaris L Mugwort.
Aceria artemisiae artemisiae (Can). Galls on leaves. 27: Costessey, 1951;

Felthorpe, 1980.

Betula pubescens Ehrh. Birch.

A. calycophthira (Nal.). "Big buds". 27: Old Buckenham, 1950; Sutton,

1952; Felthorpe, 1980; Norwich, 1980. 28: Thompson Water, 1952.

A. leionota (Nal.). See Betula {pendula Roth.

A. rudis rudis (Can.). Erineums on leaves. 27: Banham/Quidenham,
1951; Sutton, 1952; Felthorpe, 1980; Norwich, 1980; Dunston, 1980.

28: Foulden Common, 1970.

Eriophyes longisetosus Nal. Leaf galls. 27: Old Buckenham, 1950;

Felthorpe, 1970; Norwich, 1980: 28: Foulden Common, 1970.

Betula (Ipendula Roth). Silver Birch.

Aceria leionota (Nal.). "Pimple" galls on leaves. 27: Felthorpe, 1980.

Carpinus betulus L. Hornbeam.
A. macrotricha (Nal.). Crooked and folded lateral leaf-veins.

27: Old Buckenham, 1951.

A. tenella (Nal.). Small swellings in angles between midrib and main

veins. 27: Old Buckenham, 1951.

Chrysanthemum vulgare (L.) Bernh. Tansy.

A. tuberculata tuberculata (Nal.). Leaf edge rolling upwards. 27: Burgh

next Aylsham, 1980.
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Corylus avellana L. Hazel.

Phytoptus avellanae Nal. "Big buds" on young shoots. 27: Old Buckenham,

1951; Norwich, 1954; Felthorpe, 1980; Felbrigg, 1980. 28: Caston, 1951;

Swaffham, 1980.

Crataegus, Hawthorn.
Eriophyes goniothorax Nal. Marginal roll galls on leaves. 27: Wheatfen

Broad, 1950; Banham-Quidenham, 1951; Crostwick, 1951; Old Bucken-

ham, 1951; Drayton, 1952; Sutton, 1952; Norwich, 1954; Felthorpe, 1980;

Brooke Wood, 1980; Intwood, 1980; Haveringland, 1980; Burgh next

Aylsham, 1980; Dunston, 1980; Cromer, 1980; Felbrigg, 1980. 28:

Shropham, 1951; East Harling Common, 1951; Caston, 1951; Shipdham,

1952; Foulden Common, 1970; Titchwell, 1971; Weeting-with-Broomhill,

1980; Swaffham, 1980; Hempton, 1980.

E. piri crataegi Nal. Raised "blister" galls on both leaf surfaces. 27:

Crostwick, 1950; Old Buckenham, 1951; Drayton, 1980; Felthorpe, 1980;

Norwich, 1980; Burgh next Aylsham, 1980. 28: Caston, 1952.

Euonymus europaeus L. Spindle-tree.

E. convolvens (Nal.). Marginal roll galls on leaves. 27 : Wheatfen Broad,

1950; Crostwick, 1950; Banham-Quidenham, 1951; Old Buckenham,

1950.

Fagus sylvatica L. Beech.

Aceiia nervisequa faginea (Nal.). Leaf galls. 27: Old Buckenham, 1950;

Banham-Quidenham, 1951; Norwich, 1954; Stratton Strawless, 1980;

Drayton, 1980.

A. nervisequa nervisequa (Can.). "Filzgalls" on lateral veins. 27: Stratton

Strawless, 1980; Drayton, 1980; Felthorpe, 1980.

A. stenaspis plicans (Nal.). Folding of part of leaf. 27: Old Buckenham,

1950; Trowse Newton, 1955.

A. stenaspis stenaspis (Nal.). Marginal roll galls on leaves. 27: Old

Buckenham, 1950; Stratton Strawless, 1980; Drayton, 1980; Norwich,

1980. 28: Caston, 1952.

Fraxinus excelsior L. Ash.

A. fraxinivora (Nal.). Inflorescence gall. 27: Norwich, 1951; Old Bucken-

ham, 1951; Ranworth, 1980. 28: Caston, 1951; Fakenham, 1980.

Galium aparine L. Goosegrass.

Cecidophyes galii (Karp.). Leaf-edge rolling and curling. 27: Crostwick,

1950; Old Buckenham, 1950; Drayton, 1951; Norwich, 1954. 28: Caston,

1952; Foulden Common, 1970; Warham, 1971.

Galium verum L. Lady's Bedstraw.

Aceria galiobia (Can.). Pyriform-conical galls on stems, at base of lateral

shoots. 27: Drayton, 1951. 28: Shropham, 1952.

fuglans regia L. Wdnut.
A. erinea (Nal.). Leaf gall: Walnut Erineum Mite, Walnut Blister Mite.

27: Old Buckenham, 1949; Sutton, 1952. 28: Caston, 1952.

Populus tremula L. Aspen.

Phyllocoptes populi Nil. Leaf galls. 27: Old Buckenham, 1951; Felthorpe,

1980.

Prunus domestica L. Plum.

Eriophyes similis similis (Nal.). Pouch-shaped leaf-galls. 28: Caston, 1952.

220



Prunus spinosa L. Blackthorn.

E. padi prunianus Nal. Roundish or club-shaped pouch-galls on leaves.

27: Crostwick, 1980.

E. similis pruni spinosae Nal. Pouch-shaped leaf-galls. 27: Crostwick,

1950; Old Buckenham, 1950; Banham, 1951; Sutton, 1952; Norwich,

1955, Ringland, 1964; Intwood, 1980; Felthorpe, 1980; Alderford

Common, 1980. 28: Caston, 1951; Foulden Common, 1970; Titchwell,

1971; Swaffham, 1980.

Pyrus, Cultivated Pear.

E. pin piri (Pgst.). Leaf gall: Blister Mite. 27: Old Buckenham, 1950.

Ribes nigrum L. Black Currant.

Cecidophyes ribis (Westw.). “Big buds" on new growth. 27: Old Bucken-

ham 1950. 28: Caston, 1952.

Salixalba L. White Willow.

Aceiia tmncata (Nal.) and A. tetanothrix (Nal.). Galls on leaf margin.

27: Drayton, 1950; Old Buckenham, 1950; Norwich, 1951; Sutton, 1952;

Hellesdon, 1980. 28: Caston, 1952.

A. tetanothrix (Nal.), A. salicina (Nal.) and Eriophyes triradiatus Nal.

Galls on leaf-blade. 27: Hellesdon, 1980.

Salix caprea L. Great Sallow.

lAceria tetanothrix (Nal.). 27: Felthorpe, 1980.

Salix cinerea L. agg. Common Sallow.

A. tetanothrix (Nal.). leaf gall. 27: Spixworth, 1950; Crostwick, 1951;

Sutton, 1952; Felthorpe, 1980. 28: East Harling Common, 1951; Foulden

Common, 1970.

Sambucus nigra L. Elder.

Epitrimerus trilobus (Nal.). Leaf-edge rolling upwards. 27: Banham-

Quidenham, 1951; Old Buckenham, 1951. 28: Caston, 1951; Shropham,

1952.

Sorbus aucuparia L. Rowan.
Eriophyes sorbi (Can.). Leaf pustules. 27: Old Buckenham, 1950; Fel-

thorpe, 1980; Norwich, 1980. 28: Thompson Water, 1952.

Taxus baccata L. Yew.
Cecidophyes psilaspis (Nal.). “Big buds” on young growths. 27: Old

Buckenham, 1950.

Thymus piaecoxOpiz ssp. arcticus (Durand) Jalas. Wild Thyme.

Aceria thomasi (Nal.). Malformation of flowers and leaves. 28: Bridgham

Heath, 1968.

Thymus pulegioides L. Larger Wild Thyme.

Aceria thomasi (Nal.). Malformation of flowers and leaves. 28: Foulden

Common, 1970.

Tilia, Lime.

Eriophyes exilis (Nal.). Galls in angles between larger veins. 27: Old

Buckenham, 1950; Norwich, 1980; Cromer, 1980. 28: Caston, 1951.

E. leiosoma (Nal.). Erineum galls on leaf. 27: Old Buckenham, 1950;

Norwich, 1955, 1980.

E. tiliae tiliae (Pgst.). “Nail" or “tintack" galls on upper surface of leaf.

27: Old Buckenham, 1949; North Walsham, 1952; Norwich, 1952;

Cromer, 1980. 28: Caston, 1951; Didlington Park, 1964.
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Ulmus, Elm.

Aceria ulmicola ulmicola (Nal.). "Nail" or "tintack" galls on upper

surface of leaf. 27: Old Buckenham, 1950. 28: Oxborough, 1950.
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DEVELOPMENTS IN A DRAINED SALT PAN AT WELLS
by P. R. Banham

Field Study Centre, Wells-next-the-Sea

a previous article, Some Studies in the Ecology of Salt Pans (Trans. N. & N.

.S.., Vol. 23 part 3, 1975) I described the changes which had taken place in

a salt pan from when it was drained (30th May 1970) to the end of 1972. As

ten years have elapsed since the experiment began, it may be appropriate to

report developments.

The purpose of the experiment was to record the re-colonisation of mud
forming the floor of a salt marsh pool or "salt pan" when it ceased to be

permanently covered by sea-water. For this purpose, a roughly circular pan

of the "residual" type was selected, from which a short channel was dug to a

nearby minor creek. No plants grew in the mud in 1970, while in 1971 and

1972 the dominant species were Salicomia europaea agg. and Suaeda maii-

tima, which are the only annuals amongst the seventeen species of seed-plants

occurring on that marsh, with a scattering of Puccinellia maiitima and Astei

tripolium.

In June 1980 a survey showed that only about 2.7 square metres, 21% of

the total area of 13 square metres, was still bare mud (marked "B" in the

diagram), with scattered seedlings of Salicomia. As might be expected, these

remaining areas of bare mud are the lowest parts of the pan, which stay

flooded, or at least waterlogged, during spring tides, though often drying out

during neap tides. The floor of the pan is about 2.5 metres above mean sea level

— a height reached by most spring tide sequences in Wells.

Of the approximately 10.3 square metres (79%) covered with plants,

the dominant species is Puccinellia, the perenniating clumps often forming

a continuous turf. The areas affected ("P" in the diagram) include many

seedlings of Salicomia and Suaeda maiitima. The distribution of plants of

Halimione portulacoides, Limonium vulgaie and Astei tnpolium is indicated

by the appropriate initials. It will be seen that these are mainly marginal,

though growing at the level of the floor of the pan. The abundant plants of

the surrounding marsh are not included in the sketch, although many of them

overhang the edge.

Comparing this former salt pan with others not far away which have been

drained by natural changes, and whose precise history is not known, the

greatest difference is that most of the latter have assumed a saucer-like cross

section, presumably owing to the deposition of silt around the edges. Whether

this is a function of the time elapsed since drainage or has some other ex-

planation remains to be seen, but there is certainly little sign of it having

occurred in the ten years of our experiment.
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Plants mentioned in text

Astei tripolium L.

Halimione portulacoides (L.) Aell.

Limonium vulgare Mill.

Puccinellia maritima (Huds
)
Pari.

Salicomia euiopaea L. agg.

Suaeda maritima (L.) Dum.

Sea Aster

Sea Purslane

Sea Lavender

Salt Marsh Grass

Marsh Samphire, Glasswort

Annual Seablite

The drained Salt Pan in June 1980
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A NEW MOSS FOR NORFOLK
by R. P. Libbey & E. L. Swann

One of us (RPL) joined the Brit. Bryol. Soc.
;
excursion in November 1980 and

at Bix Bottom Nature reserve in Oxfordshire Brywn flaccidum Brid., was
found in serveral places, notably in the fissures of elder bark and round the

bases of several small trees, admixed with other bryophytes. The appearance

of this moss immediately reminded RPL of the plants we both collected in

Horse Wood, Mileham, West Norfolk, in 1977 and which we both tentatively

called Bryum capillaie Hedw., var. It was growing on ash and re-examination

has shown this to beB. flaccidum. Mr M. O. Hill, Moss Recorder for the

Brit. Bryol. Soc., confirmed our gathering, accepting the record as new to

West Norfolk and remarking "It is a curious species, and I very much agree

that one would call it B. capillaie var., but for the fact that it seems quite

constant in its characters".

Although originally described as a segregate of B. capillaie as long ago

as 1826 it has only recently been recorded in Britain and there is little doubt

that it will be found to be a frequent epiphyte.

It is Close to B. capillaie but distinctive in the filamentous gemmae and

decurrent leaves" (Smith, 1978). Dixon (1954) gives it varietal status as var.

flaccidum B. & S., but he makes no mention of the characteristic axillary

gemmae; he describes it as "rare, in moist, sheltered places". We confirm

the habitat finding it in the shade of woods and pits where the humidity is

high and its frequency on elder is due to the soft bark readily absorbing

moisture thus providing it with nutrient salts and the bark itself gives a more or

less neutral reaction. Braithwaite (1888-1895) evidently observed the gemmae
as he describes var. flaccidum Schimp., "often with axillary chlorophyllose

brood-filaments". The gemmae are easily detected with a lens in the field.

Re-examination of gatherings in the past has revealed it occurring on the

base of ash, Marham Fen, West Norfolk, in 1956 in Herbm. Swann; on elder,

Long Plantation, Narborough Field, West Norfolk, in 1957, in Herbm. Swann.

More recently we have found it on elder, Hercules Wood, Blickling, East

Norfolk, 1980, and abundant in a deep pit on elder, Westacre, West norfolk,

1980.

References

Braithwaite, R. 1888-1895. The British Moss-Flora.

Dixon, H. N. 1954. Student's Handbook of British Mosses, 3rd edition.

Smith, A. J. E. 1978. The Moss Flora of Britain and Ireland.

225



MULLEIN MOTHS AND SAWFLIES
by R. E. Evans

Dark Mullein plants (Veibascum nigrum) in my garden at Welbome, Norfolk,

are visited annually by Mullein Moths (Cucullia veibasci

)

whose colourful

larvae soon become conspicuous on the dark green leaves. Clearly, they would

be much less obvious on woolly leaves of the Great Mullein(V. thapsus), with

their greenish white ground colour, yellow body rings and black spots.

Their colouring does not protect them from all predators, as a house

sparrow has been seen to pick off and eat one of the larvae. They have another

defence, when alarmed, by wriggling violently and falling to the ground.

Several of these larvae were kept until fully grown and duly pupated in the

soil. One pupa was attacked by a parasitic fungus, which produced white

tufts growing out of the ground. Two larvze collected when almost full grown

fell victims to Tachinid flies, five in all emerging from them. Some of the

larvae were found also feeding on Yellow Figwort (Sciophulaiia vemalis).

In early September I noticed some larvae similar in colour to those of the

Cucullia feeding on the Veibascum leaves. They proved to be those of the

Mullein Sawfly (Tenthredo scrophulariae). When the time for pupation

approaches, these larvae moult and become greenish brown in colour; after

burrowing in the soil below, they assume the pupal state, the adult insects

being due to emerge in the following year.
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MELANISM IN LARVAE OF THE PALE TUSSOCK MOTH
DA SYCHIRA PUDIBUNDA

by R. E. Evans

Larvae of the Pale Tussock Moth are usually illustrated as green or yellowish,

with thick white or yellowish brushes on the back and a long tuft of reddish

hairs at the rear; there are black rings between the brushes and black spots

on the sides of the hind rings. Some time ago I reared a female moth from a

normal larva, releasing it in the garden, where it laid a batch of eggs. When
larvae from these eggs were about three quarters of an inch long, a change of

colour took place following a moult, the thick bmshes becoming smoky brown
and the "tail" tuft becoming brown instead of red, while considerably more
dark hairs appeared elsewhere on the body. Following further moults, much
variation was seen, some larvae appearing almost black; but the final appear-

ance just before pupation was lighter. Several generations of the moths were

reared subsequently by in-breeding, but no examples of "normal" colouration

appeared, all larvae being darker to some degree. Batches of larvae were reared

on different food plants, including leaves of Salix copied, Salix alba, Queicus

iobui and Rosa sp. Different batches were reared in the dark and in the light.

From these experiments it was found (1) That the lightest coloured larvae

developed on a diet ofSalix alba and (2) that the larvae grew faster, pupated

earlier and were lightest in colour when reared in the dark. It was further that

slow-growing larvae were darker and that the colouring of the moths was

unaffected by melanism in the larvae.
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1980 WEATHER SUMMARY
by T. B. Norgate

Norfolk Rainfall Organisation

January. The year began with a relatively dry month, being the driest January

since 1973 and 1974 and was mostly about 75% of the average. Amounts

were higher towards the coast where N. and NE. winds brought moist air in

from over the sea. These were chilled over the colder land and becoming

super-saturated it resulted in rainfall.

Sunshine was especially high and it was the sunniest January for over

20 years. The number of hours recorded at Morley, over 72 hours was 172%

of normal.

Despite the sunshine, the mean temperature was about 2°C below the

average of nearly 4°C (39°F). Both air and ground frosts were recorded 50%

more often than usual, the latter occurring on 26 nights. It was cold enough

for snow to fall on 9 days — double the average — but it never reached any

depth. (The 14th was the coldest Jan. day for 33 years in Suffolk).

February. Rainfall was mostly about 10% above normal in the centre of the

county and more still on high ground overlooking the North Sea. Snow fell

on the first of the month but was too wet to remain very long. Most of the

month's precipitation fell during the first week. Mean temperature of 5.33C

(41 1/2°F) was as much above normal as it was below in January. The number

of frosts was rather below average and it was the mildest February since 1961.

Sunshine was on the low side, i.e. just under 50 hours which is about 80% of

normal. There were 11 days that were completely sunless, mostly early in the

month.

March. Rainfall was mostly above normal especially in N.W. parts of the

county where amounts were double those recorded in the south and east.

The mean temperature was lower than that for February but less than Yi°

C

below the average of 5.3°C (41 1/2°F). However there were only 13 ground

frosts which is 4 less than usual but some were moderately severe and down

to -7.7°C (18°F) on the 27th. Sunshine, as in February, was lower than usual

with a drop 24 hours from the average figure of 108. Most of the loss occurred

in the middle of the month where there were 5 consecutive days without a

glint of sunshine.

April. This month was much brighter with only one sun-less day. The total

hours of sunshine was over 170 or 20% in excess of the usual and reaching

double figures on 8 days. Despite 14 days (or nights rather) with ground frosts,

the mean temperature was 1/2 °C above the normal of 7 .4°C (just over 45°F).

The maximum shade temperature exceeded 20°C (68°F) n 3 consecutive days

in the middle of the month. However 14 ground frosts, down to -5.4°C

(22.3°F), lowered the overall figure. Rainfall was only 60% of the average of
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47.5 mm (1.78") and consisted of 13 days with something to measure. But
no amounts were larger than 4.2 mm (.17") in one day, in central Norfolk.
Hail fell once, on the 19th, the first time this year so far as the writer recorded.

May. Itwas yet another sunny month, with only one completely dull day,
the last. The total number of hours recorded at Morley was 261 which was
40% in excess of normal. Despite this, the mean temperature of just over
10.2°C (50 Vi °F) was a full 1°C below the usual. Clear skies which gave the
high sunshine gave clear nights and therefore frosts. There were 8 nights with
ground frosts, double the normal for May. The month started off with a three-
week drought and the total rainfall varied from 3.3 mm (.13") south of

Norwich to 27.2 mm (1.07") in the N.W. corner of the county. Claims were
made that it was the driest May this century. Hot muggy weather and local

thunderstorms in the area of the Wash ended the month.

June. The dry conditions of last month completely changed with the calendar
as it was the wettest June in Norfolk since 1964. Many scattered places had
over 100 mm (about 4"). On the last day of the month during a thunderstorm
Besthorpe recorded 49 mm (1.93"). Mean temperature, 14°C (57°F) was equal
to the average. Despite a very warm start with shade temperatures up to

26.5°C (almost 80°F) the second half failed miserably. The mean temperature
was under 12°C (53 l/i°F) compared with 15°C (59°F) for the first 20 days.
Even the sun did not shine quite as much as normal (196.7 hours). Never
theless there were no sunless days but only 5 with double figures in "Flaming"
June.

July. Sunshine amounted to 158 hours which is 86% of average and there were
4 days with none at all. but in the second half of the month there were 5 days
each with 13 hours or more. The mean temperature was almost 1 Yi°Q (2‘/4°F)

below normal (15.8°C or 60‘/i°F). It was the coldest July in Norfolk since

1965 though 1978 ran it close. The maximum only touched 20°C (68°F)

once, in the first three weeks, whereas in the last 10 days it was above 21 !4°C
(over 70°F) every day, reaching 27.2°C (8 1 °F) on the 26th. Despite a few
thunderstorms at the end of the month, there were no spectacular rainfalls.

In central Norfolk there were totals of about average amounts, 60—70 mm
(2.4"— 2.8"), with less on the coast.

August. By contrast, very heavy thundery rain fell on the 7th of the month
in the North of the county; several places around Walsingham recording over

75 mm (3") and two or three over 100 mm (4"). But south of Norwich had

only 15—20 mm (6"— 8"). In central Norfolk rain, other than light drizzles,

fell on 7 days in the month. The mean temperature, 16.3°C (60^°F), 3°C
above normal, and the first time since April. The highest temperature was
26.4°C (nearly 80°F). There were 19 days above 21°C (70°F), i.e. a "summer
day" and about as many as in July. Despite this warmth a frost was recorded

on the 24th, but only -Vi°C on the ground. Sunshine hours amounted to

just under 142, about 75% of normal. There were only 2 sunless days and
only 4 with double figures.

September. The mean temperature was almost lVi°C (2!^
0
F) above the

average and nearly up to that experienced in August. A maximum of 25.1°C
(77°F7 was measured on the 3rd and 21 °C (70°F) or more was reached on 9

occasions. Sunshine hours amounted to 150 which is one hour more than
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normal and there was only one day with none at all. It was a relatively dry

month, especially up to the 19th apart from a thunderstorm on the 5th.

Another one (on the 19th) was followed by 4 wet days and a dry final week.

No monthly totals in the country exceeded 50 mm (2") and less than half this

in areas near the Wash.

October. Unlike September, the October mean temperature of 9.0°C (48°F)

was nearly 2°C (ver 3°F) below normal. There were 11 ground frosts, double

the average. These were mostly in the middle of the month though the coldest

night on the ground was at the very end with -5°C (23°F). However, sunshine

was 27% above normal, with a total of nearly 128 hours but not as much as

Oct. 1971 or 1977. Nevertheless, rainfall was the highest so far this year in

much of Norfolk. As in January, amounts were highest near the coast and

lowest in the West. Mostly, totals were about 50% above average.

November. Rainfall was 10% or more lower than usual and again North

Norfolk was the wettest part. Walsingham and district had already exceeded

their year's average. There was something to measure on 22 days but no

heavy daily amounts. Sunshine was down by over 20% to give a total at

Morley of under 54 hours. Nearly half of this was in the last six days but, in

all, there were 12 days days with none to record. The mean temperature was

6.3°C (43.3°F) only 13°C below average. It was a month of contrasts with 6

days having maxima in excess of 13°C (55Vi°F) in the middle, but almost

as many down to 4 and 5°C (39 to 41 °F) at the beginning and the end. The first

10— 12 days were reckoned to be the coldest for August ever recorded.

December. Snow fell on 5 days but it was not cold enough to remain long and

never reached a depth of more than an inch or so. Total precipitation was

slightly above normal but no heavy falls and not even two consecutive dry

days. The month began with a cold spell but it became quite warm later on.

Sunshine was slightly on the high side with just over 43 hours. Over a third

of this total was recorded on four consecutive days beginning with Christmas

Day. However there were 13 occasions when it never shone at all.

The year. For the year, as a whole, the mean temperature was 9.2°C (48V^°F)

and ,2°C below the average. A disappointing summer tended to make one

think the year was even colder than it was. But May, June and July had all been

colder than usual, collectively by 2 1/2 °C (4
1/2 °F). There were only 8 days with

temperatures above 25°C (77 °F), i.e. a "Hot Summer Day".

Rainfall was very variable and reached maxima, in the Walsingham area,

from 884 mm (34.8") to 531 mm (20.9") at Burgh Castle in the opposite comer

of the county. Generally speaking, yearly totals were about 5% above normal.

May was by far the driest month while both June and October were the wettest.

The Seasons. As in other years winter consists of Dec., Jan. and Feb. (Spring-

March, April, May 'et seq.'). Thus December here is Dec. 1979 and leads to

one or two anomalies when comparing the year as a whole with that of the

calendar year in the main tables later on. Rainfall for Dec. 79 was nearly

double that for Dec. '80 and both temperatures and sunshine were higher.
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1980 Weather by Seasons

MEAN TEMPERATURE SUNSHINE HOURS 1980 RAINFALL AVERAGE

1980 AVERAGE 1980 AVERAGE RAINFALL

°C °C HRS HRS MM INCHES MM INCHES
WINTER

Dec. 79 5.7 4.8 66.0 43.3 117.6 4.63 61.8 2.43

Jan. 2.0 3.6 71.3 41.9 45.0 1.77 53.6 2.11

Feb. 5.3 3.6 49.9 61.2 63.0 2.48 46.6 1.83

Overall 4.3 4.0 187.2 146.4 225.6 8.88 162.0 6.37

SPRING

March 4.9 5.3 84.0 108.0 59.6 2.34 42.6 1.68

April 7.9 7.4 173.2 143.0 28.5 1.12 47.5 1.87

May 10.2 11.2 261.4 189.6 8.9 .35 45.2 1.78

Overall 7.7 8.0 518.6 440.6 97.0 3.81 135.3 5.33

SUMMER

June 14.0 14.0 193.7 196.7 80.4 3.17 43.2 1.70

July 14.4 15.8 158.3 183.0 59.3 2.33 58.2 2.29

Aug. 16.3 15.9 141.8 180.6 35.9 1.41 54.9 2.16

Overall 14.9 15.2 493.8 560.3 175.6 6.91 156.3 6.15

AUTUMN
Sept. 15.1 13.7 150.0 149.1 49.8 1.96 51.6 2.03

Oct. 9.0 10.7 127.8 100.8 80.9 3.19 54.5 2.14

Nov. 6.3 6.6 53.8 67.5 64.4 2.54 75.8 2.98

Overall 10.1 10.3 331.6 317.4 195.1 7.68 181.9 7.15

Year 9.2 9.4 1531.2 1464.7 693.3 27.30 635.5 25.02

Deviation -.2 + 4 + 9%
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1980 Weather

NO. OF AIR AND
MEAN TEMPERATURE GROUND FROSTS SUNSHINE HOURS

3C
1980

°C
Avg 1980 Avg 1980 Avg.

Jan. 2.0 3.6 15/26 10.4/17.6 71.3 41.9

Feb. 5.3 3.6 5/12 10.0/18.1 49.9 61.2

March 4.8 5.3 8/13 6.7/16.9 84.0 134.7

April 7.9 7.4 2/14 3.1/11.8 173.2 143.0

May 10.2 11.2 1/8 .5/4.5 261.4 189.6

June 13.9 14.0 — .1/1.0 193.7 196.0

July 14.4 15.8 — 0/.2 158.3 183.0

Aug. 16.3 15.9 0/1 0/.1 141.8 179.2

Sept. 15.1 13.7 —
. 1/.9 150.0 149.1

Oct. 9.0 10.7 2/11 .3/5.8 127.8 94.8

Nov. 6.3 6.6 4/15 5.6/12.1 53.8 67.1

Dec. 4.9 4.8 5/17 9.1/17.3 45.0 43.3

Year 9.2 9.4 42/117 45.8/106.2 1510.2 1482.9

RAINFALL

DAYS
WITH HAIL/SNOW

DAYS
WITH THUNDER

1980 Avg. 1980 Avg. 1980 Avg.

Jan. 45.0 53.6 0/9 .5/3.8 — .1

Feb. 63.0 46.6 0/1 .7/4.0 — .3

March 59.6 42.6 - .8/3.3 — .5

April 28.5 47.5 1/0 1.5/1.

6

— 1.3

May 8.9 45.2 - .3/. 1
— 2.6

June 80.4 43.2 - .5/. 1 7 2.4

July 59.3 58.2 — — 2 2.4

Aug. 35.9 54.9 — — 1 2.4

Sept. 49.8 51.6 — .1/0 2 1.9

Oct. 80.9 54.5 1/0 .4/0 1 .7

Nov. 64.4 75.8 2/3 1. 1/2.1 — .5

Dec. 66.2 61.8 3/4 .7/2.9 — .2

Year 641.9 636.0 7/17 6.6/17.9 13 15.3

NOTE: Omissions and mistakes have occurred in previous year's columns

of Hail/Snow average figures.
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NOTES TO CONTRIBUTORS
1. All manuscripts submitted for publication should be

sent to Dr. E. A. Ellis, Wheatfen Broad, Surlingham,

Norwich.

2. Manuscripts should be typed double spaced on one side

of the paper. Latin names of genera and species should be

underlined. Dates should be in the form 1 January 1972.

Text figures should be referred to as Fig. 1, etc.

3. All Latin names should be followed by the authority

when the name is first mentioned in the text or table.

4. References should be in alphabetical order at the end of

the paper, in the form of:

Bloomfield, E. N., 1905. Fauna and flora of Norfolk.

Trans. Norfolk &Nor. Nat. Soc., 8. 117-37.

5. Tables should be set on separate sheets and numbered

in arabic numerals.

6. Drawings should be in jet-black indian ink. Shading

should be in lines or dots but not in half-tone washes.

7. Page-proofs only will be sent. They should be returned

with the least possible delay, and the minimum of essential

correction should be made.
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