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IN

SEARCH OF WILDLIFE

THE PRESIDENTIAL ADDRESS DELIVERED TO THE SOCIETY OL
M. A. Brewster
“Four Winds”, Corpusty, Norwich NRll

Ladies and

:D
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Gentlemen—

very great honour to be President of this Society. I found it difTicult to decide
evening— I had considered the Past, the Present, the Future, Farming and Wildlife, or with my many interests ’In search of everything’ would have
It is a

on

a title for this

been more appropriate.

Introduction
Corpusty and Saxthorpe are twin villages on the B1149 Norwich to Holt Road.
As with any village there is always something waiting to be discovered. In the not
too distant past stone axes, Roman and medieval pottery have been found, a medieval
site uncovered, coal seams found when a borehole was sunk while exploring
for
gas and more recently the remains of mammoth and many other animals were found
the next village.
Looking at the Enclosure Map of 1842 one finds many of the names still in
use today. These give a good indication of the terrain and industry of the past. Some
at a site in

examples are Broom Hills, Fullmill, Dam Meadows, Tan Office Farm, Retting
Bridge, Great Breck, Heather Close, Gravel Pit Eight Acres, Leech Pit and Marl
Pit Piece. I have spent many hours with our local historian Janet Wilson walking
the fields looking for signs of the past.
A general picture of the villages is that of undulating countryside. The River
Bure (bordered by alder carrs, overgrown meadows and good grazing meadows)
divides and winds its way through the villages. There are approximately 3000 acres
of intensively farmed land but with a variety of wildlife habitats. This variety is
due to the different management undertaken by the twenty-four owners. I have been
collecting records for at least 20 years and most sites are visited regularly. After
these visits my list of species for each site is updated. As well as this, there are many
special surveys of deer, amphibians, dragonflies, etc., that produce numerous notes
in diaries and elsewhere.

The

river

The

River Bure varies in composition and depth throughout— flowing over very
shallow gravels but also with deep muddy places especially on the numerous bends.
Many of the bends have been cut through in the past 50-60 years— often leaving
a damp site which in time becomes an alder carr. Eight other small streams flow
into the Bure thus creating a good network of waterways. The kingfisher is regularly seen in a number of places. The heron is very common— pellets collected during
the past few years mainly contain the remains of water voles but the occasional mole,
frog and crayfish are sometimes seen.
On one small area on the river bank— trampled

by cattle— grows the mousetail.
been checked over a number of years. Its abundance varies due to condition of ground before germination. If there is too much
grass the seedlings cannot survive resulting in very few plants.
First discovered in

1976

this has
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one time seen by a number of people but has now been controlled by the authorities. Otter tracks were seen in the snow in 1979. Many of the
bridges and other likely places along the river bank have been checked but there
has been no definite sighting. It is believed that one did visit the local trout fishery

The coypu was

at

a year ago.

Throughout the villages the banks of the river are covered in flowering plants
and liverworts. The banks of one small stream on old heathland soon gets overgrown
if not cut back regularly, other plants here include the hard-fern, heathland
mosses and liverworts.

with gorse

Meadows
A variety of meadows

border the River Bure, some of which are grazed by cattle,
on others a pony or horse. Some meadows have been sprayed but small areas especially near ditches can often be found covered in wetland plants. A number of these
meadows has been checked for many years. One meadow in particular has been
monitored since 1975 when there was an abundance of plant communities
throughout. For a number of years it was sprayed regularly and grazed by cattle
or a horse. By 1984 the ’flowering’ area was very small (close to one ditch where
the sprayer did not quite reach). Spraying was then stopped and by 1989 most plants
had returned to their former glory including one unwelcome plant— the Himalayan
balsam. Another meadow of improved grassland with very few plants except along
the stream bank in the centre is one of the main nesting areas for the oystercatcher
which has been coming here since 1982.
Throughout the area some very good ditches can still be found and on checking
my records for the last ten years the frog population seems to have increased. Eels
are occasionally seen and the ditches are also used by snipe and water rail. A species
of stonewort is found in two ditches also the liverwort Pellia endiviifolia.
Many of the overgrown meadows are a mixture of fen, alder carr and bog. Three
meadows last used 60 years ago are completely overgrown with common reed and
alders. A large colony of alternate saxifrage grows near a drainage ditch in this very
boggy area and has been traced to five other sites along the Bure. Another site, studied
yearly since 1975 when it was an alder carr, was completely cleared by pigs. Plant
life varied from year to year depending on the water table. Bristle scirpus and bur
marigold were found here. Soil was taken from the centre for use in local greenhouses
thus leaving a depression in which a variety of plants then grew and dragonflies
and damselflies visited. In 1984 the pigs were sold and seedling alders were coming
up in profusion around this depression— by 1989 it was well on the way to becoming another alder carr.

damp overgrown areas that the main search for the harvest mouse
searching the dead vegetation during the winter months, I found
nests at most sites. At last realising how easy it was to spot the nest in cocksfoot
grass and then searching other sites on drier ground and eventually all field edges
I find the harvest mouse although not abundant is widespread throughout these
and other villages.
It

was

in these

took place.

By

Verges
Verges vary from upright shady banks to the extensive verges widened during the
last war to allow access to a local aerodrome or more recently for road improvements.
The verges were first surveyed in 1971 and continually checked. Management again
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varies with the

owner and also the Highways Department. Crosswort, long stalked
and erect brome grass are the four important plants. Having
found an extensive patch of the liverwort Rebouha hemisphaerica on one sandy bank
it was surprising to find it widespread
throughout.

cranesbill, sheepsbit

Arable

fields

To

understand the farming practices of today one needs to have been connected
with the industry and seen the changes that have taken place during the past 40-50
years. Having been brought up on a small self-sufficient farm, (the days of the binder
and butter making), seen our lovely Suffolk mares replaced by a Standard Fordson
tractor, having watched and later helped with the harvest, cutting out sugarbeet
and watched the hard work of ditching by hand, I am in a position to appreciate
the vast amount of mechanisation as seen today. Having also been connected with
Agricultural Engineering since 1955, 1 have seen the cost of equipment and spares
escalate and from this the gradual decline of the small farm whether rented or

—

owned.

Many fields are cultivated in the autumn for the winter cereals but a number
of stubble fields are left for the spring-sown cereals, potatoes, peas and beans. A
survey carried out in November 1984 on 33 stubble fields in and around this area
were found to contain numerous patches of the liverworts Riccia sorocarpa and Riccia glauca which are also found in sugarbeet and potato fields. The hedgeless fields
on the higher ground during October and November are covered with flocks of lapwing and golden plover. It is not unusual to see 400—600 of either bird.
Sprays are used for most crops but often the corners and the unsown strip around
many fields are missed. The BSBI Arable Weed Survey of 1987 gave some pleasing
results. Having seen Venus’s looking glass growing in one area only, with intensive
searching around the perimeter and in gateways this was found, sometimes in abundance, in many fields. The largest number was found growing with heartsease and
night-flowering campion in an unweeded strawberry field. Other uncommon arable
weeds found were lesser snapdragon, fluellen , field woundwort and one plant of
dwarf spurge The long rough headed poppy was also seen including seven plants
growing on a farmyard wall with a total of over 200 heads.
The oystercatchers, now one of our summer residents, have been reported on
a number occasions, following tractors and equipment (similar to the habit of black
headed gulls) up and down fields. Very little stubble is burnt. Many of the fields
are undersown with grass and some with stubble turnip. This is mainly in an area
where there is a large herd of cattle and a large flock of sheep. The area is very
good for birds, including the grey partridge, and insects.
.

Hedgerows
network of hedges throughout although a few have been removed. The
type of hedge depends on management by the owner. Most hedgerows were brushed just before harvest each year but now they are trimmed when access is possible
after the crop has been harvested.
Many of the hedges date back to the enclosure time and have very few species.
A total of 50 hedges were checked in 1984. Along each hedge 5 sections of approximately 30 yards were paced and species listed. Of the 50 hedges checked, oak trees
were found in 31 of these. Further trees could also be growing along the rest of
the hedge. Ash trees were found in eight hedges, hornbeam, willow and alder in

There

is

a
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one each. Sixteen of the hedges bordered roads.

The number of
50 hedges of

Number

species per hedge ranges

from 3

to 7 giving

an average over

5.

of times each species counted:

hawthorn
rose

blackthorn etc.
(Prunus spp.)
oak

maple
hazel

ash
holly
elder

elm
crab apple

sycamore
dog wood
alder

bird cherry

willow
spindle

rowan
hornbeam
cherry
berberis
small-leaved lime

Heathland

No large area of heathland remains but
of places throughout.

The adder

ling and bell heather can be found in a number
has been recorded in three different places.

Woodland
mixed woodland areas, mainly on sandy soil. Much of the woodland
was replanted with Scots pine, spruce and larch. Two plantations have recently been replanted but this time with oak, sweet chestnut and beech
and for a few years the ground flora will be checked for heathland-type vegetation.
Many of the small trees have already been damaged by the red deer which are in
the area. Various notes are made on these each year in order to determine the population but with other woodlands nearby this is difficult. The red squirrel last seen
in 1980 has now been replaced by the widespread grey squirrel. The area not planted
is covered with bracken, birch and rhododendron. Coppicing was at one time a common feature here but very little is carried out at the moment. Eventually it is hoped
that the area is coppiced once again and so encourage the woodland flora that is
already seen on the pathways. A number of mature deciduous trees still exist but
many were blown down in recent years during gales. Trailing tormentil is widespread
and one of the woods is covered with bluebells and bird cherry during spring. Mossy
tillaea is found on one of the sandy paths. The fox is very common and controlled.
There

are three

area, felled in the 1940’s
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Records of sightings of the badger were reported in 1978 and 1980. In 1982 badger
on two occasions but with intensive searching throughout the
whole village no sett could be found. The muddy pathways have been checked every
tracks were found

year since.

Sandpit
Sand and gravel excavations have taken place in the past. The many small
dug by hand 50—60 years ago for use on the roads have now been filled and
ed.

places
levell-

The

larger sandpit last used in the late 1950’s still exists today as a rifle range.
time it was the main nesting site for sand martins but having been levelled

At one
in 1973 and buildings added later for the shooters, the increased activity has
discouraged the birds from returning. The perimeter has a very good covering of
trees and shrubs and still attracts the summer warblers and other birds. Plants found
here include viper’s bugloss, heath spotted orchid, ratstail fescue— the flora having
changed very little since 1972. In the recent butterfly survey this proved to be one
of the best sites.

Ponds
Marl has been taken from the villages for a number of years. The old lime kiln,
last used in 1958, has two very large ponds and three smaller ones with an abundance of water life. This is the only site locally for the great crested newt. The area
between the ponds is overgrown— an ideal site for birds— and in the clearings an
abundance of bee orchid (checked every year), fairy flax and ox-eye daisy. In a much
older site nearby Natterer’s and Daubenton’s bats have been found.
A number of other ponds exist in the villages. A complete survey of the toad
population was carried out in 1978/79. Toads congregate at most places each year
and although the average spawning depth is 1 1 inches, if the pond is short of water
they will spawn in 2 inches of water. Ponds are often overcrowded and numbers
diflicult to count but the populations seem to have been maintained. In the recent
dragonfly survey a number of species were recorded from here. Vegetation varies
but most ponds are very rich in aquatic life and only two seem to be affected by
pollution. Glaucous rush grows extensively in two ponds. Hairy rush on the edge
of one of the ponds.

Railway track
There are approximately 2 miles of old railway track, coming in at the south east
corner of Corpusty, curving towards the centre of the villages and out again in the
south west corner over the Blackwater bridge and containing four cuttings and four
embankments. Since the railway closed in 1959 some of the track has been incorporated into farmland (the track is owned by nine individuals). Although now
overgrown in places it provides a secluded and relatively undisturbed area for wildlife.
It was first surveyed in 1971 and again more thoroughly in 1980 for the Railway
Track Survey. The track is regularly walked, very good for butterflies and other
insects. The narrow bordered burner moth is found in the same place each year.
Tall broomrape grows in one area. Pigs were at one time put in one of the cuttings
and the following year the green-winged orchid was found. The site of the station
was turned into a field study centre. The striated catchfly has been seen on the banks
since 1971.
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Buildings

Many

of the old farm buildings are in

modern day machinery. The barn owl

a dilapidated

state— no longer suitable for

uses these buildings and pellets have
been checked since 1976 giving a good indication of the small mammals in the area,
especially water shrews which are not seen so often. The main food is the field vole.
Huts which have been standing since the last war (originally site of searchlight
unit) have now fallen down. Swallows have always nested here and this is another
bird whose nesting sites are gradually disappearing.
still

Waste ground

A

splash of poppies in the centre of the villages is a sure sign of pending development. As with other villages much infilling has taken place, and two fields have
disappeared. One small two-acre field was checked every year from 1973—1985.
This field was originally used for crops but was later left fallow pending development. Several species of rare arable weeds have now gone under new houses.

Gardens
There

now approximately 300 dwellings in the two villages with various sized
many with ponds and a variety of garden plants to encourage butterflies

are

gardens,
and other insects.

new bungalows
August

1

2
3
5

8
10
14

one tolerates annual weeds! A pipistrelle count
August 1987 gave a total of 206.

No

in

at

one of the

206
198
188
138
120
97
nil

I have recently been involved with the British Trust for Ornithology garden
bird survey along with at least two other people, one with a small garden and the
other the Mill Garden (home of John Last, who draws the vignettes for our Mammal Report). The waxwings if coming into the country always visit my garden with
its orchard and hedge of hawthorn. I am currently making notes of the moths visiting
the garden.

Churchyards

Two

churchyards contribute to the wildlife of the area although this varies year
due to the management of each site. Parts if left uncut throughout spring
and early summer are ideal places for the butterflies. The flora varies— it is not exceptional but could be improved with management. This is the only site for the
hoary plantain. Slow worms are occasionally seen. Maidenhair spleenwort grows
on Saxthorpe Church. Sheep are sometimes used to keep some of the grass down.
Thoroughly checked in 1980 for the W.I. Survey.
Since 1976 I have held various exhibitions in our village hall and since 1986
have taken a Nature Group at the local school. This is not a conservation area— but
I hope from my interest in collecting this information I have shown that to get a
true picture you really do have to go ’in search of wildlife’.
to year
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Appendix
Scientific

names of animals and

plants mentioned in text.

adder Vipera bents
badger Meles meles
barn owl Tyto alba
black headed gull Lams ridibundus
coypu Myocastor coypus
crayfish Austropoiamobius pallipes

Daubenton’s bat Myotis daubentotii
Anguila anguila

eel

Microtus agrestis
fox Vulpes vulpes
frog Rana temporaria
golden plover Pluvialis apricaria
field vole

great crested

newt Tritums

cristatus

grey partridge Perdix perdix
grey squirrel Sciums carolinensis
harvest mouse Micromys minutus

heron Ardea cinerea

lapwing Vanellus vanellus
mole Talpa europaea
narrow bordered burner moth Zygaena lonicerae
Natterer’s bat Myotis nattereri
otter Lutra lutra
oystercatcher Haematopotus ostralagus
pipistrelle Pipistrellus pipistrellus

red deer Cervus elaphus
red squirrel Sciums vulgaris
sand martin Riparia riparia

slow

worm Anguis fragilis

snipe Gallinago gallinago
swallow Himdo msticus
toad Bufo bufo
water rail Rallus aquaticus
water shrew Neomys fodiens
water vole Arvicola terrestris

kingfisher Alcedo althis
alder Alnus glutinosa
alternate saxifrage Chrysosplenium alternifolium

heartsease Viola tricolor/V. arvensis
Himalayan balsam Impatiens glandulifera

ash Fraxinus excelsior
bee orchid Ophrys apifera

hoary plantain Plantago media

beech Fagus sylvatica

hornbeam Carpinus

bell heather Erica cinerea

larch Larix decidua

birch Betula pendula/pubescens
berberis Berberis vulgaris
bird cherry Prunus padus
blackthorn Pmnus spinosa
bluebell Endymion non-scriptus
bracken Pteridium aquilinum
bristle scirpus Scirpus seiaceus
bur marigold Bidens cemua

lesser

holly Ilex aquifolium

cherry Pmnus cerasifera
cocksfoot grass Dactylis glomerata
common reed Phragmites australis
crab apple Malus sylvestris
crosswort Galium cmciata
dogwood Thelycrania sanguinea
dwarf spurge Euphorbia exigua
elder Sambucus nigra
elm Ulmus glabra
erect brome grass Bromus

erectus

Linum catharticum
woundwort Stachys arvensis

fairy flax
field

betulus

snapdragon Antirrhinum orontium

ling Calluna vulgaris

long rough headed poppy Papaver argemone
long stalked cranesbill Geranium columbinum
maidenhair spleenwort Adantium trichomanes
maple Acer campestre
mossy tillaea Crassula tillaea
mousetail Myosums minimus
night-flowering campion Silene noctiflora
oak Quercus robur
ox-eye daisy Chrysanthemum leucanthemum
rhododendron Rhododendron ponticum
rose Rosa sp.

rowan Sorbus aucuparia
Scots pine Pinus sylvestris
sheepsbit Jasione montana
small-leaved lime Tilia cordata
spindle Euonymus europaeus
spruce Picea abies/P. sitchensis
stonewort Chara sp.

fluellen Kickxia elatine

striated catchfly Silene conica

glaucous rush Scirpus tabemaemontani
gorse Ulex europaeus
green-winged orchid Orchis morio

sweet chestnut Castanea sativa
sycamore Acer pseudoplatanus

hairy rush Luzula pilosa
hard-fern Blechnum spicant

trailing tormentil Potentilla anglica

hawthorn Crataegus monogyna

tall

broomrape Orobanche

elatior

Venus’s looking glass Legousia hybrida
willow Salix sp.

hazel Corylus avellana
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THE END OF AN ERA
E.T. Daniels
41 Brian Avenue, Norwich

Following the Society’s publication in 1914 of Nicholson’s “Flora of Norfolk”, plant
recording in the County was at a low ebb for nearly four decades, except for ecological
studies of special sites. To a large extent this reflected the position in the country
at large. The situation changed in the early 1950’s with the appearance of Clapham,
Tutin & Warburg’s great classic “Flora of the British Isles”, and the decision of
the Botanical Society of the British Isles to prepare and publish an “Atlas”— a series
of maps, one for each species, showing in which 10 km square of the Ordnance
Survey of the British Isles such species occurred. This entailed enisting the aid of
a huge team of Recorders, many in Norfolk and chief of whom were the three
botanists commemorated below:

Richard Pearse Libbey (1911

He was

— 1987)

and was the only one of the three to have been Universihave gained his livelihood by the practical application
of that subject. He graduated from Reading in 1936 with a BSc degree in Agricultural
Botany and after a period of research he joined the Staff of what is now the Sports
born

ty trained in

in Yorkshire

Botany and

to

until the outbreak of War in 1939 when he volunteered for the Army
but was directed to Norfolk to become a member of the War Agricultural Committee, which enabled him to study an arable field flora long since vanished, specially
in West Norfolk where the carrot fields sprouted a great crop of alien plants brought
over from America with lease-lend seeds. After the War he returned for a time to
Yorkshire but then settled in King’s Lynn to work for a fertiliser firm. He was widely
in demand over sports green matters and sometimes was an expert witness in law
disputes over supplying seeds or turf.
On retirement he had leisure to pursue his absorbing interest in Botany and
from 1971 onwards partnered Eric Swann in innumerable plant searches in the County, particularly in Breckland and coastal areas. They would often join the writer
for a foray into East Norfolk to find species not available in the West. He travelled
abroad on family visits and thus got to know at first hand floras of Brazil, Canada,
Lapland, Pakistan and eastern USA. He met botanists in those areas, but at home
was well-known throughout Britain from his custom of attending Conferences, etc.
of the Botanical Society of the British Isles, which he joined in 1943. The next
year he joined our Society and served on our Committee in 1979. As well as seed
plants, he was keen on mosses and liverworts and joined the British Bryological
Society, serving for a time as Council member. The last two years of his active life
were devoted exclusively to bryophytes.
He was a complete enthusiast for plants, an acknowledged expert on grasses
and Oxalis of which he was the national referee for the BSBI, and willingly took
great pains over specimens and queries sent to him. As a companion in the field
his great knowledge of botany stood out, but he was a modest man, and although
firm and forthright in his views was never patronising to others. He formed a very
large herbarium of nearly 12,000 specimens. The vascular plants went to Reading
University and the bryophytes to Norwich Castle Museum.
Right from his undergraduate days and throughout life he had grave health

Turf Institute

Trans. Norfolk Norwich Nat. Soc.
1990 28(5), 329-408.
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problems necessitating surgical treatment and sometimes
serious operations, but between times he was active and cheerful and always ready
to have a go. He was a
tall, spare, gaunt-faced man with
abounding energy. A tennis player and keen golfer
he tound
bulbosa on the links at Snettisham and Juncus
ambtguus in vehicle
ruts on the same site. In the company of the
Canadian Pierre Taschereau (a world
expert on Atriplex) the exceedingly rare and
elusive Atriplex longipes was found at
Brancaster and an account by him was published in
“Transactions”. Other published
recoms are full of his finds in Norfolk, a number of them
“firsts” for the County.
He died at King’s Lynn on 26 August 1987, leaving a widow, two sons and
a

daughter.

Charles Plowright Fetch (1909—1987)
Dr Fetch was the doyen of the three botanists commemorated in this
paper, as from
early schooldays he was a dedicated plant lover, which
he continued to be for the
rest of his life. While at Gresham’s he found many
plants of great rarity locally
and some nationally so— and he recorded some of these in our
“Transactions” as
far back as 1928/9 and 1929/30. He was a botanist
of unusual quality.
Born at North Wootton, he was educated at Gresham’s, Holt and St.
John’s
College, Cambridge, obtaining a Double First in Natural Sciences.
He then became
a school master at Stowe for a year, after which he left to
get his medical qualifications, to enable him to practise as a physician for the remainder
of his working life,
interrupted by service in the 1939-45 war as a Medical Officer in the RAF.
When
an undergraduate he stayed on the then remote and nearly inaccessible island
of St. Kilda
pioneer a vegetation study there, and his paper in the 1933 “Journal
still

m

of Ecology” brought his name to an international readership and
researchers.

He

lived in Surrey until retirement

is still

cited

by
^

and became a prominent founder member
of the Surrey Flora Committee which sponsored J.E. Louseley’s “Flora of Surrey”.
Louseley died suddenly before the work was fully written, but Charles and the late
Dr Cecil Prime completed the text and saw the work through to publication. He
did not allow these commitments to interfere with his keen practical interest in
his
native County where he spent his holidays and often came up at weekends to
botanise.
Thus came about his partnership with Eric Swann so rich in results. They jointly
published in 1962 “West Norfolk Plants Today” written as the Supplement to the
Proceedings of the Botanical Society of the British Isles”, followed two years later
by a further list, and in 1968 by the “Flora of Norfolk”. When he retired in the
early 1970’s he came back to Norfolk to live at the Manor House, Wolferton, for
the remainder of his days.
He continued actively with botany, becoming the West Norfolk Recorder for
the BSBI (which he joined in 1952) when Eric Swann relinquished the post. He
made a number of valuable contributions to our “Transactions” embodying the
results of more than 60 years fieldwork in West Norfolk. His last paper published
the results of a very important monitoring of all sites known to him for 50 years
of Matted Sea Lavender {Limonium bellidifolium). He led numerous excursions and
was prominent as a Recorder for P.J.O. Trist’s “An Ecological Flora of Breckland”.
He did much work in the Stanford Training Area for Eric Swann’s privately published “Flora ” of that site. His interests were not confined to vascular plants as he
was an accomplished mycologist as was our one-time President, his grandfather,
C.B. Plowright. Each chose an aspect of mycology as his Presidential Address to
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our Society— Charles was President in 1981-2.
Members who recall our field meetings of the 1960’s will remember a tall bespectacled figure emerging from an old silver-grey Bentley and wearing an equally antique pork-pie hat and a somewhat reserved manner, but a tireless walker until knee
trouble in 1978 called for an operation leading to three months on crutches and
a stick for much of the rest of his life. This was not allowed to interfere with his
plant pursuits. He was celebrated among his colleagues for being able to pin-point
the exact location of a rare plant he had previously found. My last outing with him

May Lily {Maianthemum) in a wood changed beyond recognition
the species there years before, but Charles went to it. He was very
willing to share his knowledge but not to the extent of spoon-feeding. In a West
Norfolk site where one of the pingoes was solid with Cladium he turned to a young
hopeful and said ''Liparis (the fen orchid) is there. Go in and find it”.
He enjoyed playing the ’cello and was fond of sailing in the creeks and harbours of North Norfolk. He managed to cope with a hospital consultancy, a private
practice, beagling, sailing, walking, music and entertaining. Somehow botany got

was

to find the

since he

knew

fitted in!

He

died very suddenly and without warning at his home on 8
leaving a gap in the ranks of naturalists whose lives he enriched.

December 1987,
He left a widow

and two sons.
Eric Lister

Swann

(1904

— 1989)

Eric Swann brought unusual qualities of energy, enthusiasm and skill to botanical
study, almost all of it in Norfolk, and he achieved much renown in this country
and overseas despite the great pride he took in being, as he thought, “provincial”.

was continuous over a period of 50 years.
He was born at King’s Lynn, and on leaving school he joined the staff of Barclays
Bank at King’s Lynn for most of his working life. He became attracted to botany
in the late ’30’s and joined our Society in 1938 and what subsequently became the
BSBI the following year. The latter body was reorganised just after the 1939-45
War after its Secretary was killed and its records destroyed in an air raid. This entailed a vast amount of work by a devoted unpaid team among whom was Eric— as
Hon. Treasurer until 1958. In appreciation of this great service he was made an
Honorary Member.
He served our Society for a number of years as Honorary Auditor, was President in 1956 and subsequently made Vice-President until obliged to resign due to
advancing years. It was typical of Eric that he would not hold a post without fulfilling what he regarded as the obligations which went with that post. Thus, when
he was made a Fellow of the Linnean Society in 1972, he resigned after a few years
because he could not participate. He was Recorder for West Norfolk for the BSBI
and Hon. Warden of Roydon Common for the Norfolk Naturalists Trust. He led
innumerable excursions and study parties to special sites.
Quite early on he specialised in willows, sedges, grasses and eyebrights
{Euphrasia). The fieldwork and collecting necessary for these were massive, as well
as the correspondence with international authorities. His Norfolk work began in
1938 and soon the idea of writing a Flora was born, so that at a Committee of our
Society held in 1960 to consider centenary celebrations Eric offered his extensive
card index and offered to write, jointly with Dr. Petch, the first Norfolk Flora since
Nicholson. When he retired in 1964 he was able to give full time to the typescript
His

activity
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and further fieldwork and back-checking of records. The
Society helped in this with
tieJd meetings to record special things
and sites. Finally, in Spring 1968 the completed work was offered to us and through the
good offices of Reg Jones, Messrs
Jarrold agreed to publish, but insisted that coloured
plates should be included. It
was the first County Flora to be so illustrated and started a trend
followed in subsequent Floras. The enthusiasm generated resulted in a spate of
fresh records, justifymg a Supplement in 1975, with Eric as sole author, and annual Plant Reports in
Transactions” followed.
Parallel activities took the form of joining in a 10-year
survey of Breckland and
a plant recording scheme for the Stanford Training
Area, the results of
which were printed privately and at his own expense. He was made
President of
the BSBI and his 1976 Presidential Address was entitled
“Norfolk and

orpmsmg

Botany”.

From 1955 onwards he gave great attention to mosses and liverworts and added
many new records to the Norfolk list. He joined the British Bryological Society,
contributing to their Journal in 1982 an important paper “Norfolk Bryophytes
Today”, which embodied his work since about 1930.
His collaboration with Charles Fetch was not devoid of drama, as their views
clashed on several matters. Charles had little use for “aliens” to which Eric
was
partial. Also, Eric was attracted to plant entities below the level
of species, to which
Charles referred slightingly as “minor taxonomic units”. Charles strongly
opposed
the inclusion of plants which had never been found in Norfolk, but was
countered
with the dictum “No, but they ought to be and will soon be”. An agreement was
reached that such should be shown in square brackets, and such local patriotism
was finally vindicated in the case of the Spear-leaved Willow-herb {Epilobium
lanceolatum) which turned up for the first time after the Flora was published. In
general, however, the partnership was happy and productive and continued until
Charles died.

He had
ed

a fine library with important European and American works and formherbarium mainly of Norfolk material.
often led our excursions, and many will remember a short, bespectacled and

a large

He

rather portly figure, generally with a soft pepper-and-salt trilby, more often than
not a cigarette in his mouth and wearing a misleading expression of solemnity. In
the most helpful way he instructed the less experienced in field identification, and
he sometimes made what he well knew were deliberate mistakes, just to invite contradiction. If this happened his pleasure was evident to those who knew the signs.

As

a correspondent he was exemplary, nearly always replying by return of post,
often at great length with lavish quotes from authorities and in polished prose. He
had much to put up with healthwise. A chronic ear condition led to recurring dizzy
bouts and spells in bed. Arthritis caused much falling about with bruising and fractures, so that he had eventually to walk with stick. His last few years were very
distressing and he was almost totally house-bound, in fact confined to a downstairs

room

for a period.

Outside botany he enjoyed fishing and watching tennis and, as a young man.
Speedway events. He and his wife, Marjorie, were keen gardeners with a lawn good
enough for them to play each other at bowls. Both were regular attenders at the
King’s Lynn Festivals, as Marjorie was a talented artist— she illustrated his paper
“Transactions” on the American Willow-herb {Epilobium adenocaulon) which he
was the first to find in Norfolk.
Eric died in Queen Elizabeth Hospital, King’s Lynn, on 22 May 1989 where
in

339

Marjorie was also a patient at the time. His was a life of great achievement and
he was unstinting in sharing his gifts with others and in advancing the cause of
Botany in Norfolk. He had great regard for our Society, on which he shed lustre
and in his Will made a bequest of £500 to it. His herbarium was left to the Castle

Museum.

It

was

happy thought of your Council that appreciations of these outstanding
it was felt that a rather special era had ended
passing. Botanists will continue to work in Norfolk and to make fresh

a

botanists should appear together, as

with their

discoveries, but the forming of large, private herbaria

probably a thing of the
past. The development of taxonomy will pose problems for field workers as some
plants cannot be named without breeding experiments and cytological studies. Also,
the old method of recording which basically used the Parish as a unit will be replaced by grid square methods with dot maps replacing narrative to a large extent. Norfolk Naturalists have cause to be grateful that the second half of the century saw
three such eminent field workers recording our wild flora.
is
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Abstract
Ditch-plant assemblages were investigated from 150 ditches forming a north-east
to south-west section across the Halvergate Marshes adjacent to the tidal
Breydon
Water and river Yare. Assemblages of ditch-plants were defined by the multivariate

program TWINSPAN. The ditch-groups formed a north-east to southwest zonation across the marshes, largely controlled by a decreasing conductivity
gradient (probably largely salinity) of the ditch water east to west, although water
width, water depth, bank height, grazing pressure, degree of poaching and length
of time from last clearance may also be important. Statistically defined ditch plant
groups were related to published swamp and aquatic plant communities, and a high
level of similarity between the vegetation groupings at Halvergate and those of other
studies was demonstrated.
statistical

Introduction

The Halvergate Marshes
ing

Fig.

are the largest coastal grazing

some 4,000 hectares of grassland

1.

Map

marsh in Britain, comprisintersected by ditches. Until the 12th century

showing extent of survey

Trans. Norfolk Norwich Nat. Soc.
1990 28(5), 329-408.

area.

341

H
they were an ancient estuary termed Gariensis (see Talks, A. 1986). A spit then
formed across the outlet which caused the estuary to silt up, permitting extensive
saltmarshes to develop. This saltmarsh was gradually enclosed and converted to
grassland, with intersecting ditches constructed to drain the land and function as
’wet fences’. As these ditches have been kept permanently full of water a ’natural’
ditch-flora has developed over the past 800 years, its species-composition controlled by the chemistry of the ditch-water, the profile and management of the ditches,
and the grazing of the surrounding grassland.
Considering the size of these marshes and their position in the Norfolk Broads
area surprisingly little work has been published on the ditch-plant flora (Driscoll,
1983; Talks, L., 1986). In this paper results are presented of an investigation conducted in summer 1987 (Burgess, 1988) and summer 1988 on the ditch-plant
assemblages from a section of the marshes between Great Yarmouth and Reedham
(Figure 1).

Methods
The standard methodology

of Alcock and Palmer (1985) was used to collect quantitative data on the ditch-plants growing in a representative 20m section of each
ditch. Within this section all plant species were identified and their percentage cover
of the ditch assessed. Other features of the ditches, such as water width, water depth,
bank height, bank width and bank angle were also recorded.
Ditch-plant assemblages were classified using TWINSPAN, a
program (Hill, 1979). This was chosen because of its ability to classify ditch vegetation
(Charman et al., 1985; Driscoll, 1983, 1986; Talks L., 1986; Wolseley et al., 1984).
Conductivity readings were taken over the whole of the surveyed area in late
August 1988 using a pHOX Series 52 portable conductivity meter.

FORTRAN

Table

1.

Species diversity in ditch-groups

A—

A

B

C

D

E

F

G

H

52

36

40

32

30

30

23

34

Mean

14.4

12.6

12.7

9.6

10.6

11.25

8.1

8.4

Range

9-30

8-17

7-20

6-15

6-16

8-13

6-10

4-13

31

21

18

16

15

17

19

18

6

7

8

5

5

5

7

6

4

3

3

2

2

2

2

2

10

15

39

25

13

17

10

21

Total species

Emergent
(out of 44)

Submerged
(out of 10)

Floating
(out of 4)

Number
ditches

of
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2. The ditch-plant
mean cover values.
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I
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Althaea officinalis
Scirpus maritimus
F/B Myriophyllum spicatum
F/B Alopecurus geniculatus
F/B Potamogeton pectinatus
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Apium graveolens

I

V

I

trisulca

I

V
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—

I
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species composition, constancy

I

Symphytum ofiicinale
Rumex hydrolapathum

F
F

A

Cardamine pratensis
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I

Polygonum amphibium
Eupatorium cannabinum

F

by
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denote percentage occurrence (constancy) of species in each ditch-group.
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V
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I

=
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2

II

1
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= 81-100%.

DOMIN
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scale and rounded up): 1 =
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F = freshwater species; B = braddsh water species; F/B = freshwater or brackish species; S = saltmarsh species (assessments

Numbers

from Clapham

et al., 1987).
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ABCDEF
Fig. 2.

Dendrogram showing

relationship of

TWINSPAN

GH
ditch-groups

Results

The

TWINSPAN

analysis separated 8 groups of ditch plant (Figure 2). Further
the description of these communities may be found in Burgess (1988).

on
Table 1 presents species diversity in ditch-groups A to H. Diversity declines
from A to H, although there are no statistically significant differences between addetails

jacent groups.

The composition and frequency of occurrence of plants in the various ditchgroups are presented in Table 2. This Table also assesses the distribution of
freshwater, brackish-water tolerant and saltmarsh plants in the ditch-groups (as assessed from Clapham et al., 1987).
It is evident that groups A and B support mainly freshwater species, whereas
groups C to H support increasing numbers of brackish water tolerant and saltmarsh
species.

Water conductivity data

for all the ditch-groups are presented in
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Table

3.

5

Table

3.

H

3
5

1

Conductivity (microsiemens per

Ditch-group

cm

at

3
5

2
5

5

H2

5

25 °C) in water of ditch-groups

A—

A

B

C

D,E

F,G

H
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2700
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10160
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800-2300
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2400-6500

2000-22000
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2000-12000
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15
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Mean
conductivity (uS)

Range

Number

of

ditches

Table

4.

Physical data for ditch-groups

A—

A

B

C

D

E

F

G

H

width (m)

4.2

3.7

2.8

2.8

3.7

3.6

4.9

4.14

range (m)

1. 8-6.5

1. 6-5.0

1. 8-4.0

1. 6-4.5

1. 6-5.0

1. 8-5.0

1. 8-6.5

3-7

0.9

1.0

0.96

0.97

1.0

0.98

0.86

1.0

0.6-1.

0.4-1.

0.6-1.

0.6-1.

0.2-1.

0.87

0.64

0.64

0.87
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0.5-1.

0.5-1.

0.3-1.

Ditch-groups

Mean Water

Mean bank
width (m)
range (m)

0.2-1.

Mean water
depth (m)

0.9

range (m)

0.2-1.5

0.35-1.5
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0.7-2.0

1.0

0.72

0.4- 1.5

0.2-1.5

0.86

Mean bank
height (m)

0.72

0.77

0.76

0.75

0.77

0.94

0.68

range (m)

0.35-1.2

0.4-1.2

0.5-1.2

0.4-1.2

0.5-1.2

0.7-1.2

0.4- 1.2

48

47

45

44.8

45

43.3

48
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35-80

35-70

35-70

30-70

20-70

30-45

30-80

20-85

47

44.2

43

42.8

41.9

45
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44.7

35-80

35-70

35-70

30-70

20-70

30-90

20-85

10

15

39

25

13

17

21

Mean Bank A

(0)

range (0)

Mean Bank B

(0)

range (0)

Number

Bank

of dykes

A =

north/east bank;

Bank B = south/wesi bank
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-

10

0.4-1.

Analysis of variance revealed that the water conductivity was significantly different
between groups (p< 0.001). A Tukey
Test further showed that the water conductivities in groups D/E and F/G were significantly higher than in the other groups
(p<0.05). No measurements were made of conductivity in the ditch bank soil.
The important physical parameters of the ditches within the various ditch-groups
are presented in Table 4.
Analysis of variance has revealed that the water width is statistically different
between groups (p <0.001). A Tukey
Test has further shown that the water in
group
was significantly narrower than in all other groups (p<0.05).
Analysis of variance has revealed that the water depths are statistically different
between the groups (p = 0.05). The Tukey
Test showed that the water in group
is significantly shallower than in all other groups (p<0.05), and that the water
in group
is significantly deeper than in all other groups (p<0.05).
Analysis of variance has also revealed that the bank heights between the groups
are significantly different (p <0.05). However the Tukey
Test did not show that
the bank height in any ditch-group was significantly different from any other, probably because this is a highly stringent statistical test.
Analysis of variance showed no statistical difference between either the width,
or bank angle A and B between the groups.
The ditch-groups recognised from the
analysis, and their relationships are presented in Figure 2.
The importance of the increased conductivity of the ditch-water from groups
A to in controlling the splits in the assemblage data can be clearly seen, with
the physical factors being of lesser importance. Those environmental parameters
which may define splits in the flora between the various ditch-groups are summarised

Q

Q

D

Q

D

G

Q

TWINSPAN

H

in

Table

5.

Table 5. Environmental parameters believed
of ditch-groups A— H.

Ditch-groups

A

Conductivity

Water width

Water depth

(uS p.cm)

(m)

(m)

<2.8*

<0.64*

up

to

1330

B

1330-2700

C
D

5500-11750*

E
F

G
H

to be controlling species-composition

2700-5500

5500-11750*
11750-10160*
11750-10160*

>0.9*

10160-8240

* Statistically significant difference

(Tukey

Q

Test)Z
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Relation of ditch-groups to

swamp and aquatic plant classifications
In this section the relationship of the ditch-plant assemblages recognised here to
National Vegetation Classification swamp communities (Rodwell, 1984), and aquatic
plant assemblages defined in the National Vegetation Classification (Rodwell,
1990)
and Somerset Levels and Moors (Wolseley et al., 1984) is assessed (Table 6). These
assessments were made from the summed emergent, floating and submerged species
data for all ditches. Hence it is the overriding influence of one community in a ditchplant group which has allowed its assignation to a particular community. Within
a ditch-plant group there may be several
or aquatic plant communities
represented as minor components, even so it appears that the ditch-plant assemblages
recognised in this study can be equated to vegetation groupings of other studies.

NVC

Environmental distribution of swamp communities
The National Vegetation Classification (NVC) Glyceria maxima swamp community and the Carex riparia swamp community are both indicative of eutrophic fresh
water (Rodwell, 1984) and were found in such locations during this survey. The
Eleocharis palustris swamp community can be found both in freshwater and brackish
conditions (Rodwell, 1984). At Halvergate it occurs in brackish areas and appears
to represent a stand of the nationally scarce Agrostis stolonifera sub-community of
this community (Rodwell, 1984). The Phragmites australis swamp community can
also occur in both freshwater and brackish areas but on the study area was mostly

Table

6.

Putative relationship of ditch-groups to National Vegetation Classification
Driscoll (1983),

(NVC) swamp communities, and aquatic plant assemblages of
Charman et al. (1985) and de Lange (1972)
Swamp

Aquatic

communities

communities

NVC

NVC

Community

(Rodwell, 1984)

Community

Wolseley

et al.,

(Rodwell, 1989)

Ditch-group

A-B

Glyceria

Carex

C

maxima swamp

riparia

swamp

Eleocharis palustris

(S5)

(S6)

swamp

(SI 9)

D
E

Lemna
Phragmites australis

swamp

(S4)

Potamogeton pectinatus
Myriophyllum spicatum
community (All)

F

G

Phragmites australis

H

Scirpus maritimus

swamp

swamp

(S4)

(S21)
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growing in water with a high conductivity which was probably
brackish. The Scirpus marntmus swamp community is indicative of brackish
conditions (Rodwell, 1984),
and at Halvergate the best development of the community
a

high conductivity adjacent to the

occurred in water with

tidal

Breydon Water and River Yare.

Environmental distribution of aquatic

floras
assemblages dominated by the aquatic species Myriophyllum spicatum
and Potamogeton pectinatus have been previously recorded in brackish
water conditions to the south-west of Breydon Water (Driscoll,
1983). Furthermore, Charman
et al. (1985) recovered a similar assemblage from
brackish ditches on the North Kent
Marshes, and de Lange (1972) regards the assemblage as indicating brackish conditions in the Netherlands. On Halvergate this assemblage was
recovered from similar
high conductivity (probably brackish) areas.
A ditch-plant assemblage dominated by Lemna trisulca has been previously
reported from the Somerset Levels and Moors (Wolseley et al,
1984) where it generally co-occurs with Hydrocharis morsus-ranae in species-rich
ditches. At Halvergate
the ditch-plant assemblage typified by this species is species-poor
(Table 1), and
occupies high conductivity water (Table 3), although the conductivity is lower than
in ditches supporting the Myrtophyllum-Potamogeton assemblage.

Management

effects

management over the whole of the surveyed area is similar. Internal
Drainage Board ditches (generally the widest ditches recorded in this survey) are
cleared out with a mechanical digger about once every 10 years, whereas the other
ditches are cleared out every 15-25 years (Street, pers. comm.). Hence ditch management regimes probably have little effect on the species composition of the various
ditch-groups. The only instance where management may define a ditch-group is
the Phragmites australis dominated shallow and narrow ditches of ditch-group D.
These ditches are mostly located alongside the railway, where they have not been
cleared out for many years, and are therefore shallow (Table 4).
Ditches: Ditch

The grazing regimes over the whole of the area surveyed are similar (Street,
comm.), hence grazing has probably not affected the composition of the ditch-

Grazing:
pers.

plant assemblages. Inaccessable ditches, including those adjacent to the railway are
less intensively grazed and this has probaly assisted the spread of Phragmites.

Floral zonation
Plotting the TWINSPAN groups on a map of the area surveyed has revealed a floral
zonation (Figure 3). Ditch-groups A to
generally progress south-west to northeast across the study area, with the zones occupied by groups B and C on the
Reedham Marshes, and group
around Breydon Water being panicularly well defmed. In addition, the majority of ditch-group D is found alongside the railway.
This zonation appears to be primarily controlled by the increasing ditch-water
conductivity from the north-east to the south-west, which probably equates with
a salinity gradient, although data on other conductivity increasing ions such as
calcium, magnesium etc. were not collected. The increasing width of the water in
the ditches in the south-eastern section, especially close to the seawall, and perhaps
increased salt-water seepage into the soil creating hypersaline conditions adjacent
to the seawalls are also probably important in defining some parts of the zonation.

H

H
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Conservation evaluation
Brackish-water systems are resticted in occurrence nationally. Those at Halvergate
are not as noteworthy as the brackish grazing marsh ditches in Essex and on the
North Norfolk Coast (Leach, pers. comm.), but they do represent a large block of

an otherwise nationally scarce resource, and hence have some national importance.
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PLANT NOTES

1989

Gillian Beckett
Bramley Cottage, Stanhoe, Kings Lynn, PE31

8QE

Alec Bull
Hillcrest, East

Tuddenham, Dereham, NR20

3JJ

The pigweeds {Amaranthus) have been much in evidence during the
of 1989. The genus as a whole is mainly native to North America and

hot
its

summer
members

Three species appeared on a roadside at Ellingham
near Bungay. If conditions are suitable, the site should be searched again in future
years, as hot dry conditions ought to have enabled them to set viable seed. In
Breckland, there are already two long established colonies which have been watched over by Jean Gaffney of Swaflham. A colony first found by her at Weeting, is
still there in good quantity in 1989, and a second at Cockley Cley which had been
are usually considered as causals.
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discovered in 1976, had Amaranthus bouchonii as almost the dominant plant over
a whole field. This species is unknown in the wild, but is very close to A. hybridus,
the difference lying in the seed. With A. bouchonii the fruits remain whole until
they decay, whereas A. hybridus fruits split transversely rather like the lid coming
off a mustard pot. Other west Norfolk records
Amaranthus come from Feltwell,

Pentney and Lynn.
Pheasant feed was probably the source of ragweed Ambrosia artemisifolia and
several different forms of Ipomoea hederacea at Shouldham. The rare ‘longleaf
Falcaria vulgaris was found at North Elmham and a colony of the Fyfield pea,
Lathyrus tuberosus at Feltwell. Many introductions included in the list, were noted
round towns and the City of Norwich, but one of the more spectacular rural records
was of the so called ‘Indian mallow’ Abutilon theophrasti. Five plants averaging four
feet or more in height were discovered in a mangold field at Saxthorpe. (I didn’t
realise people still grew mangolds!— ALB)
Among native species, the discovery of Thesium humifusum in
Norfolk must
stand out as the best find of the year, as it was believed to be extinct in the county.
It was found by members of the Mid-Norfolk Group of the Norfolk Naturalists Trust,
while on an excursion to North Elmham. An interesting discovery in the east of
the county was herb-paris Paris quadrifolia in woods at Metton. This is well outside the normal range of that plant in the county, though there was an old record
for Weybourne Springs which no longer exist. At Beeston Bog, the invasive Crassula
helmsii was present in a large patch in a dew pond that had been excavated just
a year or two previously. Elsewhere in the country, this species has shown the potential to take over desirable wetland niches, but steps have been taken to make sure
that this does not happen at Beeston.
The importance of watching areas of the countryside which are subjected to
unusual activities cannot be over-emphasised. Peter Lambley contacted ALB during the summer, following a walk over some heaps of topsoil removed from a new
area of gravel extraction at Sparham, where he had found Venus’s-looking glass
Legousia hybrida abundant and with good quantities of small toadflax Chaenorhinum
minus, fluellen Kickxia elatine and night-flowering campion Silene noctiflora. I subsequently visited the area and added Polygonum rurivagum. Several plants of this rare
knotgrass were found. This is the first for East Norfolk in a ‘wild’ situation, though
ETD found it a number of years ago on Harford Tip.
On the bramble front, having discovered a plant on the BSBI Devon meeting
in July which I considered to be identical to Rubus britannicus which I had had
confirmed by Alan Newton for me from a south Essex gathering, I collected all
my ‘close to R. britannicus^ sheets together and sent them to Alan, who replied that
all were in fact R. britannicus. This extends the range of that species into west Norfolk, as I have confirmed sheets collected in 1981 at Great Carr, West Tofts, and
by the trackside in Lynford Arboretum.
East Norfolk is now joining with the west in an ‘all out’ tetrad flora. Recording
continues in the west, with dwarf gorse Ulex gallii being recorded more frequently
than was expected though all sites are within twenty miles of the coast, with the
polypodies Polypodium vulgare and P. interjectum appearing to have a somewhat
similar distribution, possibly because they are the least hardy of our common ferns.
As we are only about to start in the east, we need every record we can get. Please
keep sending in records of everything from West Norfolk including the daisies and
dandelions. That applies in the east as well!

NW
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The classified records which follow include the more interesting of the casuals,
some of which may become established if we really are going to have a climatic
change due to the greenhouse effect, and also a number of plants which have been
grown in cultivation of some sort and are escaping back into the wild in areas where
they are rare or absent. These may well spread more readily than the aliens.
Nomenclature in these notes follows Clapham, Tutin and Warburg (1985)

TGI 3 five plants
TG20 large colony in

mangold field, Saxthorpe MAB
Thorpe St. Andrew ETD

Abutilon theophrasti

in

Acorus calamus

river,

Amaranthus blitoides TM39 roadside near Ellingham Mill A. Ebrehart comm. ETD
Amaranthus bouchonii TL78 Weeting for more than 20 years; TF70 Cockley Cley,
dominant in field in 1989 where it has been known since 1976 JG; TL68 Feltwell
RT; TF71 Pentney HW; TF61 Kings Lynn
Ambrosia artemisifolia TF61 Shouldham
Amsinckia intermedia TG20 waste area near King Street, Norwich ETD
Aucuba japonica TG20 five seedling bushes in a ‘wild type’ habitat at two sites in
Norwich. This ‘laurel’ very rarely establishes itself in Britain ETD

GM

HW

Barbarea intermedia TG30 Brundall marina extension SP
Barbarea stricta TG20 flowering on an old wooden stake in the river in Norwich,
and in a similar situation at Thorpe, where they have been for several years ETD
Bidens cernua var radiatus TG30 abundant RSPB Surlingham marsh ETD
Brassica juncea TG20 Norwich inner ring road. More than 80 plants mainly on
S/SW side ETD (That which fell off a lorry!)
Reserve ETD
Callitriche platycarpa TG04 abundant in dykes, Cley
Calystegia sepium TG30 colony at Surlingham Marsh RSPB reserve with pink flowers

NNT

ETD
Camelina sativa

Campanula

TG30 colony in grounds of Brundall memorial hall SP
TGI 2 Booton Common, found during a NNT study visit, comm.

latifolia

SP

TG20 scattered
TG20 churchyard

Road Cemetery
Norwich ETD

C. rapunculoides

plants in Rosary

C. trachelium

wall, central

Cannabis sativa

TM29

Morningthorpe Tip

Chenopodium bonus henricus

ham Rd.

TG20

Coltishall, large colony

St.

ETD

GM

Andrews

hospital

Thorpe SP; TG21 Wrox-

RML

C.polyspermum TG12 roadside verge Blickling ETD
Chrysanthemum maximum TG20 waste ground, large long-established colony ETD
(This species grows abundantly on cliff falls in the Overstrand area. ALB)
Citrullus lanatus water melon TM29 Morningthorpe Tip. (Greenhouse effect?)
Clematis targuticus TG20 flowering seedling in rough grass 70 yards from parent
plant; also recorded as naturalised in Cornwall ETD

GM

ETD

TG20 large plant flowering in gravel area, central Norwich
Cotoneaster franchetti TG20 pavement weed, Norwich
C. X watereri TG20 growing on walls in central Norwich
Crassula helmsii TGI 4 dug pond, Beeston Bog David Mower
Crocus purpureus & C. tommasinianus both species persisting and increasing in their
two ‘wild’ sites in the city
Coronilla varia

ETD
ETD

ETD
TM29 Ordinary

melons and cucumbers also did well at
Cucumis melo & C. sativa
Morningthorpe Tip
Cyclamen hederifolium abundantly naturalised at Reymerston TGOO Ditchingham

GM
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TM39

and Blickling

TGI 2 ETD

Dac^lorhiza mcarnata ssp. coccinea TG24 several colonies in wet
flushes at the base
m the underclifT between Cromer and Overstrand
(det. I. Denholm, 1990)
Diplotaxis tenuifoha TG20 still persists in Westwick Street,
where it has been known
tor 35 years ETD
Dryopteris pseudo-mas TG20 Laws Wood Thorpe; TG21
Beeston Springs SP
Echinochloa colonum TM29 Morningthorpe Tip
Elodea nuttallii TG20 abundant in river at Norwich ETD
Erucastrum gallicum TM39 Ellingham near the grain store. This plant
naturalises,
and IS new to east Norfolk (GM conf. Dr. T. Rich)
Euphorbia cyparissias TG20 growing on wall in central Norwich graveyard
ETD
Falcaria vulgaris TF91 North Elmham D. Mathias
Galega officinalis TG20 fifteen plants on Harford Tip where it has persisted
for

RML

GM

some years

ETD

Galinsoga ciliata TM39 abundant in a lorry park at Ellingham ETD
Geranium lucidum & G. rotundifolium TG20 four of the first named, the second
frequent on a disused railway track near Hall Road, Norwich ETD
G. pratense TG20 Harford Tip, common and spreading along the edge of the
area,

ETD
ETD

several white flowered, has been there since at least 1975
Groenlandia densa TG04 roadside ditch, Cley reserve
Hebe stricta {Hebe salicifolia agg) TG20 one plant grown on for certain naming,
self-sown on wall in Norwich

ETD

many

Heracleum mantegazzianum TG20 self-sown plant near Norwich city centre ETD
Hieracium aurantiacum TG20 Rosary Road Cemetery 75 flowerspikes, spreading

ETD

H. brunneocroceum TF93 road bank at Great Snoring ETD
H. umbellatum TG42 remarkably abundant in dunes, Winterton to Waxham
Hirschfeldia incan TM29 Morningthorpe tip where it will no doubt persist
Hyacinthus hispanicus TG20 disused railway track near Hall Road ETD
Hypericum androsaemum TG20 abundant seedlings in graveyard in central Norwich

RML

GM

ETD

Iberis umbellata TG20 19 plants found among cobblestones Norwich ETD
Impatiens parviflora TG12 a colony of white-flowered plants among normal ones,

Blickling

ETD

Ipomea hederacea TF61 Shouldham, several different forms, presumed pheasant feed
alien

GM

Lamium maculatum TG20

graveyard in central Norwich. This plant naturalises

fre-

quently ETD
Lathyrus tuberosus TL79 Feltwell RT
Legousia hybrida TGOl Sparham, frequent on spoil heap of topsoil
Leucojum aestivum TGIO Cringleford, two plants on river bank and one on open
marsh, apparently seedlings from the known site at Harmers Wood on the opposite
bank of the river ETD
Lobelia erinus TG20 frequent as a pavement weed in Norwich during 1989 ETD
(and in other towns thoughout the region ALB)
Lunaria annua TG20 Norwich, seedlings throughout the city ETD; (this plant is
to be found widely outside the city as well ALB)
Melissa officinalis TG20 Norwich, seedlings found in pavements in two widely
separated areas of the city. ETD

PWL
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Misopates orontium TG20 Thorpe St. Andrew. SP
Myosotis sylvatica TG20 central Norwich graveyard ETD
Myosurus minimus TM39 still persisting at Geldeston
Myrrhis odorata TG20 Three self-sown in pavements in city centre have been there

GM

for several years

ETD

Ornithogalum umbellatum TG20 Norwich, a fine display persisting in an asphalted
car park in Cathedral Close ETD
Oxalis europaea var rufa TG20 graveyard in central Norwich, on wall ETD
Panicum miliaceum TM29 Morningthorpe Tip
Papaver atlanticum TG20 in at least six areas of rough grass, spreading in Norwich

GM

ETD
ETD

KC

Paris quadrifolia TG23 Metton Woods, five plants
Durrant comm.
Platanus x hybrida TG20 one two foot high seedling near parent, waste land near
Norwich city centre

ETD

TGOl Sparham, on spoil heap of topsoil, several plants. ALB
TG30 still abundant at Cantley beet factory RML
TG20 one large flowering plant in rough grass near Norfolk and

Polygonum rurivagum

Polypogon monspeliensis
Potentilla anglica

Norwich hospital ETD
Rubus britannicus TL89 1981 colonies at Great Carr, West Tofts, and Lynford Arboretum ALB
Sambucus nigra TG20 on city waste area, a striking bush, all the flowers being edged with purple ETD
Scandix pecten-veneris

GM

TM29 frequent in a field at Woodton
Scrophularia vernalis TF94 still present at Stiflkey, it’s locus classicus, where
first recorded in the wild in 1805

it

was

RML

Sedum dasyphyllum TG20

in vast quantity in gravel near city centre.

ETD
viridis TM29

This plant

naturalises very readily

Setaria italica and 5.
Silene dioica
5. noctiflora

Morningthorpe Tip

GM

TG23 Metton Woods, with white flowers ETD
TG30 Strumpshaw RSPB reserve SP; TGOl top

soil

heap, Sparham

PWL
TG30 Strumpshaw RSPB reserve SP
amomum TG30 Strumpshaw SP. This is one

5. gallica

of the declining natives which
during the Flora survey.
Sisymbrium altissimum TG30 several plants at Cantley beet factory
Stellaria pallida TG20 frequent in two areas of trampled grass near river in NorSison

we must keep

a special lookout for

RML

wich ETD
Thesium humifusum TF91 North Elmham
Tulipa gesnerana

Road

TG20

NNT Mid-Norfolk Group field meeting

several scattered plants along disused railway track near Hall

ETD

Verbascum blattaria TM39 one plant in lorry park at Ellingham ETD
Verbascum phlomoides TG20 still in quantity at Flarford Tip where it has been since
1975 ETD
Veronica filiformis TG20 spreading widely in lawns and grass verges throughout
the city

ETD

TGOl East Tuddenham, still persisting in cattle drinking tank
years
after the cessation of pumping water from the river Tud
approximately ten
as the water source. (Since then the tank has been filled from a deep bore ALB)
Zannichellia palustris
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List of contributors:- MAB, Mrs M.A. Brewster; ALB, A.L.
Bull; ETD, E.T.
Daniels; JG, Jean Gaffney; PWL, P.W. Lambley; RML, Dr
R.M. Leaney; GM,

George Maybury; SP, Shane Plant; RT, Richard Tofts;
In closing, can

HW,

Heather Williamson.

ask East Norfolk recorders to please send their notes in a little
earlier? This year, all but one set of notes arrived within
the space of three days,
during the second week of January 1990. This only allowed me two weeks to sort
them out and put them in some semblance of order, as my very latest deadline to
get the notes in Transactions is the last week of the month. This year,
please can
I

have them before Christmas? Thank you in advance.
P.S. I have just heard that specimens of ALL species of Amaranthus are required by the BSBI referee for the genus, before they will be accepted, so please
send one specimen of each species to either of us please, and we will pass them
I

on.

ALB

Reference
Clapham. A.R., Tutin, T.G. & Warburg, E.F. 1985 Excursion
Cambridge University

Flora of the British

Isles

Cambridge:

Press.

TROCHETA BYKOWSKII-h LEECH NEW TO EAST ANGLIA
A.G. Irwin
Castle

On

Museum, Norwich NRl 3JU

May

1989, I collected two specimens of Trocheta bykowskii Gedroyc from
ditch in Surlingham Wood at Wheatfen Broad, E. Norfolk (TG325055).
Although widely distributed in the British Isles (Elliott & Tullett, 1982), this species
has not been recorded in East Anglia before. Like the more common horse leech
Haemopis sanguisuga (Linn.), T. bykowskii spends much time out of water searching
a

8

damp

its food which consists largely of slugs and earthworms. Unlike Haemopis,
Trocheta species lay their egg cocoons in water, firmly attached to a rock or other
substrate. The specimens I collected lived together in a box for a few days until
one escaped and died. The other survived until August 1989 by which time it had
produced several young. Unfortunately soon after the young were discovered, they
and the adult died. All the specimens are now in the Norwich Castle Museum collections (acc.no. 177.990).
Elliot and Mann (1979) can be used for the identification of British leeches.
The number and position of the eyes, the position of the genital pores and type
of annulation are used to identify species of Trocheta, but T.bykowskii is distinctive
in having small papillae over the dorsal surface, giving it a roughened appearance.
When alive, it has a less flacid feel than Haemopis, as well as being smaller and paler.

for

Acknowledgements
I

thank Paula Tullett for up-to-date information on the distribution of Trocheta bykowskii and Phyllis
permission to collect in Surlingham Wood.

Ellis for
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TABANUS MIKI (DIPTERA: TABANIDAE) A RARE HORSEFLY IN NORFOLK
K.C. Durrant
18

Whilst checking
ly revised key,
I

my collection of these
I

determined

records.

I

The Avenue, Sheringham, NR26 8DG

had

a solitary

my specimen

was not surprised

fairly large

conspicuous diptera using a recent-

male which proved difficult to place.
Tabanus glaucopis Mg. and forwarded

as

my

to receive a request to recheck as T. glaucopis

a scarce insect. Still not satisfied

I

asked

Dr Tony Irwin

revised
is

itself

for his opinion.

Using the most up-to-date continental keys we were still not certain and the
specimen was dispatched to Alan Stubbs at Peterborough, who had his doubts so
he forwarded it to John Chainey at the British Museum.
Imagine my delight when I received a communication that it was determined
to be Tabanus miki Brauer, the first male to have been taken in this country. It
is exceedingly rare, being first recorded in Britain from the New Forest in 1931
and then only as females. Further females were taken in Dorset and Warwickshire
later.

W.

Fig.

My specimen was taken on a field trip of the Society held
Norfolk (TF751004) on 14th July 1968.

1.

Tabanus miki Brauer male. Gooderstone Fen. Scale
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1990 28(5), 329-408.

356

at

Gooderstone Fen,

line

= 10 mm.

THE DRAGONFLIES OF NORFOLK
P. J.

Milford

28 Lloyd Avenue, Taverham, Norfolk

A. G. Irwin,
Castle

Museum, Norwich

Abstract

The

results of a three-year survey of Norfolk dragonflies are compiled with older
records to present an account of the distribution and status of the twenty-nine species
that have occurred in the county this century. Tetrad distribution maps are produced for all the species.

Introduction
Dragonflies and damselflies (Odonata) are insects which have recently changed status
in two quite different ways. Because their larvae have need of well-vegetated clean
fresh water, the large-scale disappearance of such habitats from the countryside has

produced

corresponding disappearance of many species from their former haunts.
On the other hand, as they have become less common, so they have become more
popular as objects of study, perhaps ranking with butterflies in terms of the number
and enthusiasm of the amateur naturalists who observe and record them.
A National Recording Scheme for Odonata was launched in 1968, but it was
not until the publication of the first well-illustrated guide to identification (Hammond, 1977) that the group became more popular, initially with entomologists, and
then with bird-watchers. These latter naturalists brought with them their skills of
field-identification, as well as their practice of ‘twitching’. These have led to muchimproved knowledge of the distribution and habits of both common and rare species.
In Norfolk a major survey of Broadland dragonflies took place in the summer of
1975 (Ismay & Wright, 1975). This survey set out to examine former haunts of rare
species to see if they still occurred there. The survey team was particularly concerned to find two species—/leiAwu isosceles and Coenagrion armatum - which were
unknown in Britain outside Norfolk. The survey found that A. isosceles still occurred at a number of sites in Broadland, but that C. armatum was probably extinct
in this country. Another species, Lestes dryas, had also apparently disappeared from
its former sites both in Norfolk and elsewhere, and it too was feared extinct, though
15 years later is known to be widespread but localised in East Anglia.
a

Earlier studies of dragonflies in Norfolk
Norfolk and the adjoining Fens had long been considered an important area for
dragonflies— “...next to the New Forest, probably the best hunting-ground for
dragonflies in the British Isles” (Bath, 1892). Among the less likely sites mentioned
in the early works are Sprowston for Libellula fulva and Costessey for Cordulia aenea
(Bath, 1890). Later accounts of the county’s dragonflies can be gleaned from Lucas
(1900a), Longfield (1949) and Corbet et al. (1960). These describe L. fulva as
widespread and sometimes abundant on the Broads, while O. cancellatum was rare
and local— a situation that has reversed in recent years. Many of these accounts were
based on work done at the Sutton Broad Laboratory and published by Balfour-Browne
(1904). During the following 50 years both E.T. Daniels and A.E. Ellis made a large
Tram. Norfolk Norwich Nat. Soc.
1990 28(5), 329-408.

357

observations, on which was based the account of dragonflies in The
Broads (Ellis, 1965). Durrant (1960) published a short paper on rare species in other
parts of Norfolk.

number of field

The Norfolk Dragonfly Survey 1987 — 1989
With the proposed publication of an atlas of British dragonflies (originally planned
for 1988, now destined for 1990) it was felt that the increasing numbers of potential
recorders should be encouraged to survey the county’s dragonfly fauna more
thoroughly. Thus the present Survey was launched in 1987, in order to map the
distribution of Norfolk dragonflies on a tetrad (2km square) basis. It was originally
hoped to survey every tetrad in the county, but this has not proved possible.
Dragonflies prefer not to fly in dull, wet or windy weather, and two seasons provided poor recording conditions. Some privately-owned sites have been difficult to access and this, combined with the dragonflies’ natural ‘reticence’, means that many
tetrads have been at best poorly-recorded. Large areas of unproductive country,
notably in north-west Norfolk and the Fens, were surveyed with many negative
reports. By the end of the 1989 summer, it was decided that to continue recording
in order achieve 100% coverage would not repay the effort involved.
Of the 1437 tetrads wholly or partly in Norfolk, 834 were surveyed. Negative
records were returned for 109 tetrads most of which appeared to have no suitable
habitat. These have been marked on the ‘all records’ map (Fig. 1).
As a result of the survey, Lestes dryas and Libellula fulva have been shown to
be much more widespread than thought in recent years. On a less optimistic note,
Orthetrum coerulescens, Cordulia aenea and Certagrion tenellum are still recorded only
from single sites, and Calopteryx virgo is no longer found in the county. Despite
intensive searching of several Broadland sites, Coenagrion armatum was not rediscovered and must be presumed extinct.
Copies of the data from which the maps were prepared can be consulted at the
Norfolk Biological Records Centre at Norwich Castle Museum.

Future recording

The emphasis of dragonfly

recording will now be to establish which sites are important for breeding, and to monitor the populations of rare species in the county.
This work should provide the information necessary to make the right management
decisions to protect all the Norfolk species including those for which the county
is a stronghold.

Notes on the maps

The 1980-1989

records are plotted as solid symbols and pre-1980 records as open
symbols. Crosses on Fig.l mark tetrads with apparently no suitable habitat, and
for which negative records were returned.

Species Accounts

The

order of species and nomenclature follow the check-list in

Askew

(1988).

Calopteryx virgo (Figs 2, 31)

The beautiful demoiselle
of

its

is

favoured habitat— clean,

virtually
fast

unknown

in the

county due

to the scarcity

flowing rivers or streams, with stony bottoms
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species can occur with C. splendens where the
habitat is variable but should not be confused as the beautiful all blue-green wings
(males) or evenly suffused brown wings (females) are diagnostic. In Norfolk it has
not been recorded since 1975 when one was seen on the River Wissey, but it may
be undiscovered in the few suitable localities that remain. Adults are early emergers,

and

trees sheltering the banks.

The

on the wing through the summer from mid-May
359

to the

end of August.

Calopteryx splendens (Fig. 3)

The banded demoiselle

common where

found, on some of the
larger Norfolk rivers with well vegetated banks. It flies from early June to late August,
slightly later emerging, but otherwise over the same period as C. virgo. The females
may be confused but C. splendens has translucent metallic green wings. Rivers with
muddy bottoms are required for the larvae and emergent or floating vegetation for
males to display on. C. splendens is one of the few British species to have a distinctive courtship display where the male reacts to a visiting female by spreading his
irridescent wings and raising the abdomen. He flies back and forth always orientating his face towards her so as to display his metallic colours to their best advantage.
is

local,

though

Lestes sponsa (Fig. 4)
is common and widespread in the county where there
dense emergent vegetation, especially Juncus. It is a rather passive species without
notable characteristics. Both this and the next species remain close to vegetation,
settling frequently and rarely going far over water. It is on the wing from late June
almost to the end of September in good summers. Both sexes can be confused with
L. dryas with which it flies where colonies share the same habitat. For males check
the inner anal appendages which are straight and tipped yellow. In the female look

The emerald damselfly
is

for

are

segment one where the two markings are rounded and edged in gold. Both sexes

more slender than

L. dryas.

Lestes dryas (Figs 5, 32)

The scarce emerald damselfly was formerly thought to be extinct in Britain due
and pollution. However as a result of the Survey, we know of many
sites in Norfolk where this nationally rare species can be seen. It is still only known
in the west of the county but may have been overlooked or misidentified elsewhere.
to habitat loss
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reduced amount of blue on segment two and the inner anal
appendages are red at the base, and curve inwards towards the centre. Females have
two square markings on segment two. Both sexes are much more robust than L.
sponsa. They emerge a week or two earlier but only fly until about the third week
of August.
In males, there

is

a
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Pyrrhosoma nymphula

(Fig. 6)

The large red damselfly is always the first damselfly to be seen each spring. It
usually appears at the end of April or early May and lasts through the summer until
the end of August. It can be found in all wet habitats except fast flowing rivers
and streams, and is common and widespread in our region. It is a slow moving species,
readily approached. Only the delicate C. tenellum could be confused with P. nymphula, but the latter has black legs and red shoulder stripes, and is much more robust
in

both sexes.

Erythromma

najas (Fig. 7)

Prior to the Survey the red-eyed damselfly was thought to be scarce in Norfolk.
However it has been found to be quite widespread in gravel pits, and pools with
floating lily pads or other surface vegetation. It is larger than the average damselfly,
but at a distance bears a superficial resemblance to 7. elegans. The bright red eyes,
lack of thoracic stripes, and blue on segments nine and ten of males are diagnostic.
The females have green sides to the thorax and very fine partial thoracic stripes,
but similar coloured 7. elegans females have a blue eighth segment, whereas E. najas
females have uniformly coloured abdomens. E. najas adults appear early to midMay and fly until the end of August.

Coenagrion armatum (Fig. 8)
Regrettably the Norfolk damselfly has yet to be rediscovered, despite periodic
searches in areas within striking distance of its last known site. Big Bog near Sutton
Broad. That site, and other suitable habitat nearby, was found to be polluted, so
if still extant, it will be found in an area perhaps cut off from such sources of pollution. This slow-flying Coenagrion is unlikely to recolonise from the continent being
known no nearer than Germany or Denmark. The last record we have was in 1968.
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armatum has only a short flight period from late May to the end of July. It is
dark looking insect, with no thoracic stripes in the male, and blue on segments
two, eight and nine of the abdomen. The rest of the abdomen is black with a black
blob on segment two and long anal appendages. The female has pale green thoracic
stripes with green on segment two and part of segment eight of the abdomen which
is otherwise all dark.
C.

a
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Coenagrion puella (Fig. 9)

The azure damselfly is one of the most common damselflies not only in Norfolk
but also in the rest of England and Wales. Almost any still, or slow moving, body
of water should hold C.puella if unpolluted. Individuals will wander away from water
especially into lush meadowland or other relatively dry habitats. It is superficially
similar to C. pulchellum, but look for continuous thoracic stripes, U-shaped mark
on segment two, not connected to black segment joint, and black marks into the
blue of segment nine (males). Females come in two forms. The normal form has
all dark abdomen with yellow segment joints, but blue joints on eight, nine and
ten. There is a blue form similar to C. pulchellum but with only four blue marks
on the abdomen. The adults fly from early to mid-May until late August.
Coenagrion pulchellum (Fig. 10)
is nationally scarce in Britain, but fairly common in
Broadland, sometimes being more abundant than C. puella. Elsewhere in the county it is only found in a few scattered sites. In Broadland the species flies with C.
puella and care is needed to identify them. Males of C. pulchellum have (normally)
broken thoracic stripes, a black wine glass mark on second segment and clean blue
ninth segment. Females have a mercury mark on the second segment slightly different to the thistle shaped mark on C. puella females. They also have five abdominal
blue marks in the normal form. Overall, C. pulchellum favours marshy dykes in
meadows rather than ponds and pools. It flies from mid-May until mid-August.

The variable damselfly

Enallagma cyathigerum (Fig. 11)
The common blue damselfly is abundant and widespread in the county. It can
be confused with several of the Coenagrion species but tends to be a paler shade
of blue. All the blue damselflies have different markings on the second segment.
364

particularly males. E. cyathigerum has a black blob with a stalk attached to a black
line.

Shoulder stripes are

much wider

than Coenagrion species. This also applies

which come in a blue form and a dull greenish/buff form. These are
Coenagrion by a thin black line on the sides of the thorax. The adult
from
separated
flies from mid-May until the end of September in good summers.
to females
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Ischnura elegans (Fig. 12)

The blue-tailed damselfly

the commonest and most frequently encountered
damselfly. Able to withstand some degree of pollution, it is frequently the only species
found in unsavoury areas. Males are distinctive, largely black with thin blue stripes
on the thorax, and blue segment eight. Females come in six colour forms: normal
form, similar to the male, green sides to thorax, blue segment eight; violacea has
violet thorax, otherwise similar; infuscans has olive green thorax, brown segment
is

brown thorax and segment eight, and rufescens with
eight. Only E. najas in our area could be confusdescription above). I. elegans flies from mid-May to early

eight; infuscans-obsoleta, light

rose pink thorax

and blue segment

ed with I. elegans (see
September, sometimes

later.

Ceriagrion tenellum (Fig. 13)

The small red damselfly

only known from Seaming Fen in Norfolk, and even
this nature reserve is threatened by pollution from the adjacent by-pass. This fragile
insect is an acid water species in Britain and does not colonise new sites easily. It

weak

is

moving

far, and settling readily. C. tenellum flies from early
end
of
August.
Its habitat is shared with the larger P. nymmid-June
phula but the legs are red in both sexes. The males have an all red abdomen and
in the females segments 4-8 are all black.
is

to

a

flier,

rarely

until the

Aeshna juncea

(Fig. 14)

The common hawker is a misnomer indeed for it is one of our rarest dragonflies.
Although previously known from only one site, it has been discovered at a few other
places, mainly in the east of the county. It remains extremely scarce however. Preferred habitat in Norfolk seems to be open heath or pasture with pools or dykes. Males
are very territorial and aggressive. The dragonfly flies from mid-July to the end
366

of September. With reasonable views the golden leading edge to the winp, all blue
spotted abdomen (male) or yellow spotted on brown abdomen (female) will separate
A. juncea from the similar A. cyanea and A. mixta.

367

Aeshna mixta

(Fig. 15)

is fairly common in the county. Resident populations are
reinforced by migrants from the continent. Although it may be found in a variety
of habitats, it seems to favour open woodland rides and clearings. Several males
can gather, showing no territorial behaviour, they fly high, and hover frequently.
This may help to identify it at a distance from the similar A. cyanea and A. juncea
from which it may be separated by smaller size and generally darker appearance.
The insect is on the wing from early August until as late as mid-November, providing there are no frosts.

The migrant hawker

Aeshna cyanea

(Fig. 16)

The southern hawker

common and

widespread in Norfolk, often breeding in
garden ponds, but it can be found in a wide variety of habitats, and is another species
not restricted to water, sometimes wandering far and wide and often hawking in
woodland rides even after dusk. It flies from late June until early October. It can
be confused with the fairly similar A. mixta and A. juncea, but is much larger than
the former and generally greener and differs from both these species in its applegreen sides to the thorax in both males and females.

Aeshna grandis

is

(Fig. 17)

common and widespread in Norfolk from early July to late
September. It flies high along the margins of well vegetated ponds, lakes and canals
but wanders far from water on occasions, and several may be seen in sheltered clearings in woodland hawking for insects. It cannot be confused with any hawker other
than the rare A. isosceles but can be easily identified with reasonable views by its
all brown suffused wings and darker brown body.
The brown hawker

is
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Aeshna

isosceles (Fig.

18)

The Norfolk hawker

is largley confined to the Broads, apart from isolated occurrences near the River Waveney in the east of the county. In its stronghold it can
be found in reasonable numbers, and may be on the increase where waters are unpolluted. It favours clean dykes and does not move far from water. It is on the wing
from the end of the first week of June to as late as early August in good summers.
It flies high when over woodland dykes but should not be confused with A. grandis,
for its green eyes, tan body, yellow triangle and clear wings are distinctive. Specific
surveys of A. isosceles were carried out in 1983 by Driscoll (1984) and 1983 and
1984 by Merritt (1985). Although the species appears to be secure at present, the
general decline in dyke quality described by Doarks (1990) must give cause for
concern.

Anax imperator (Fig. 19)
The emperor dragonfly

the largest British dragonfly in most respects. It flies
still sheltered waters, over which
it flies searching for insects. The characteristic long, drooping abdomen (blue in
the male, green-brown in the female) separates it from the similar Aeshna species.
In Norfolk it is widespread but never common, being present at about 25 sites.

from early June

to the

is

end of August, favouring

Brachytron pratense (Fig. 20)

The hairy dragonfly

is one of the earliest species on the wing, flying from midend of June or early July. Although generally scarce in the Britain, B.
pratense is fairly plentiful in Broadland though very local elsewhere in Norfolk. It
particularly favours dykes and carefully works its way along the vegetated margins
closely following the contours, searching for insects. The male has a yellow frons.

May

to the
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blue eyes, brown thorax, and pairs of blue spots down the abdomen. The female
has yellow frons, brown eyes, brown thorax without thoracic stripes and pairs of
yellow spots down the abdomen. Both have apple-green sides to the thorax.
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Cordulia aenea (Fig. 21)

The downy emerald is the rarest and most recently rediscovered Norfolk dragonfly,
known from only one site in north-east Norfolk well away from the previously recordnear Horning and Lynford. Nationally scarce except in a few south-eastern
it is on the wing from the end of May to mid-July. It is a fast flier keeping
low over the water, patrolling a beat along the edge of pools or canals and frequently stopping to hover at a given spot. It should not be confused with any species,
other than perhaps Somatochlora metallica, which is not found in our region. The
male has green eyes, bronze-green downy thorax, and waisted bronze abdomen. The
female is very similar, but much thicker in the abdomen. The recent records are
here treated as confidential, the site being on private property, and are thus not

ed

sites

counties,

mapped.
Libellula quadrimaculata (Fig. 22)

The four-spottted chaser
be expected from

its

is

widespread in Norfolk but not as

status in Britain generally. It prefers

ticularly well-vegetated

still,

common

as

might

acidic waters par-

and shallow pools or dykes where males

will defend a terand aggressively. The species is an early one, flying from late
August. The four black spots on the wings are diagnostic, the only species

ritory very actively

May to late
likely to

be confused being female L. depressa.

Libellula fulva (Fig. 23)

The scarce chaser

has been rediscovered in Norfolk in the Waveney and Yare
valleys, well away from its early haunts along the River Ant from which it now
seems to have disappeared. It is a nationally scarce dragonfly which has a liking
for slow moving rivers with lots of cover along the banks. Its behaviour is much
the same as other Libellula. Emergence is slightly later, being from early June to

372

early July. The species often confused with it is O. cancellatum, but the black triangle
in the hindwings, next to the body, and reduced amount of black on last two abdomen segments will distinguish it. Only the males may be confused, as females

and young males are a beautiful tan colour with joined black triangles on the centre
of the abdomen. The females have dark wing tips.
373

Libellula depressa (Fig. 24)

The broad-bodied chaser

another early species, being on the wing from mid
it is evenly spread about the county but nowhere
is it common. The preferred habitat is sheltered pools or ponds with good marginal
vegetation where males show aggressive territorial behaviour against allcomers, often
using the same perch day after day. The species often wanders and migrates, and
so can colonise newly formed habitats like gravel pits and garden ponds quite readily. The male’s large flat blue body, and female’s brown body, both having yellow
spots on the sides, and distinctive brown triangles on both sets of wings next to
the body make the species easy to recognise.

May

is

to early August. In Norfolk

Orthetrum cancellatum (Fig. 25)
The black-tailed skimmer is common in Broadland, and widespread elsewhere
in the county on gravel pits and shallow ponds and lakes. Males will defend a ter-

same spot on the bare ground to bask. They appear on the wing at the end of May until mid-August. Immature males and females
are yellow-brown with curved black lateral lines on each segment. Males are blue
on the abdomen but at least the last three segments are black. The wings are entireritory, frequently returning to the

ly clear in

both sexes.

Orthetrum coerulescens (Fig. 26)

The keeled skimmer is only known from a single site in North Norfolk, perhaps
due to the scarcity of its preferred habitat of acid bog, marshes and moorland with
running water and Sphagnum pools. It is smaller than the commoner O. cancellatum,
with totally blue abdomen in the male. Immature males and females are golden brown
with a dark central line along the abdomen. The wings are tinted saffron, mainly
374

along the leading edge, but all over in some individuals. It flies from the second
week of June to the end of August, and rarely travels far from its larval habitat.
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Sympetrum

striolatum (Fig. 27)

common

widespread and common in the county, particularly in
woodland and heathland habitats, but it can be found almost anywhere. Males are
more aggressive than other Sympetrum, often attacking other males or even larger
dragonflies. They settle frequently, and, later in the day, and more generally later
in the season, will choose warm, flat, often light-coloured surfaces on which to rest.
In Norfolk the main species causing confusion is 5. sanguineum, but S. striolatum
has yellow stripes on the legs in both sexes. Males are paler red, have a less waisted
abdomen, and the black markings on segments 8 and 9 are less prominent. The
adult flies from late June and continues into mid-November or later, if the weather

The

is

darter

is

mild.

Sympetrum flaveolum (Fig. 28)
The yellow-winged darter is a very rare migrant from the continent, arriving from
mid July through August. There have been only three records during the eighties,
but the species

may

well have been overlooked.

It is

generally similar to 5. striolatum

in thorax, abdomen, and leg colouration, but has large yellow patches on the hindwings, and narrower patches halfway along the forewings, in both sexes. It is much
more likely to settle on tall vegetation than other Sympetrum, generally about halfway
up. It flies weakly, usually over short distances, and hunts over vegetation rather
than water. A colony of this species became established at Alderfen from 1945-47
(Ellis, 1948).

Sympetrum sanguineum (Fig. 29)
The ruddy darter is more localised than S. striolatum in Norfolk but still widespread
and apparently increasing. It has a preference for woodland situations. Males are
not so territorial as other Sympetrum, and where found, may be in quite high
376

They

and will fly only a short distance if disturbon pale surfaces on the ground or on low vegetation. The dragonfly is on the wing from the end of June until the end of August or mid-September.
Males are much darker red than S. striolatum with very waisted abdomens. Both
males and females have all black legs.
densities.

are easily approached,

ed, soon settling
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Sympetrum danae

(Fig. 30)

The black darter is very scarce in Norfolk due to its preference for acid bogs usually
with active Sphagnum growth. The East Norfolk records are of single males, and
is no evidence of breeding away from the West Norfolk sites. Males are not
very territorial and can be approached closely. When taking flight they soon settle
again on low vegetation or on the ground. They fly from early July to the end of
September, sometimes even later if the weather is warm. 5. danae should not be
confused with any species in our area except possibly mature females of O. coerulescens
late in the season when they look very black. If in doubt, look at the pterostigma.
It is black in 5. danae, and pale orange in O. coerulescens.

there

Several other species have been recorded in the literature as occurring in NorThey include Ischnura pumilio (see Lucas, 1900b), Platycnemus pennipes (see
Curtis, 1838) and Cordulegaster boltoni (see Barrett, 1900). Neither these records
nor later reports have been substantiated, and so these species should not appear
on the Norfolk list. However in 1823, J. Sparshall took a specimen of Pantala
flavescens at Horning (Askew, 1988). It seems that this constitutes the first, and only, British record of this circum-tropical migratory species which occasionally turns
folk.

up

in

Europe.
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Fig. 31. Calopteryx virgo larva.
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SALT WATER PENETRATION INTO THE UPPER BURE
Keith Clarke
School of Environmental Sciences, University of East Anglia

Abstract
Fifty years of daily salt records

Horning have thrown
valley and its broads.

light

from the East Anglian Water Company’s intake at
on the reasons for sea water penetrating into the Bure

The predicted tides have little effect on the arrival of salt water although salt
water tends to remain longer in the period following spring tides when the tidal
range is decreasing.
Comparison of surge records for the North Sea with the salt records showed
that certain surge types could be relied upon to cause salt water to arrive at Horning. In the ten year period examined there were certain incursions which were not
accounted for by the published list of surges. However, when the daily weather
maps of the period were checked it was found that many of these unaccounted for
incursions followed weather conditions which would have given rise to surges.
This still left salt incusions in the summers of 1934 and 1935 to be accounted
for. The worst drought period this century was 1933 to 1935 and it seems likely
that low river flow combined with high evaporation to reduce landwater flow to
the lower estuary.
Introduction

The Bure

valley broads are generally thought of as freshwater lakes but this is not
quite the case. They are part of a tidal estuary and from time to time brackish water
comes up the river, enters some of the broads and floods over reed-beds. It can per-

weeks or months. The arrival of brackish water must seriously affect the
of the water and the wetlands.
The most obvious of these effects is the death of fish which are trapped by the

sist for

wild-life

water. Incidents such as the massive fish deaths at Potter Heigham
on 1 March 1987 attract the attention of the news media but there are many unpublicised deaths when salt water overflows a whole area and cuts off the fish which
have taken refuge in the marsh dykes.
arrival

of the

The

salt

relationship between salinity of the water

and the presence of the fish-killing
well-known (Holdway, Watson & Moss, 1978). Prymnesium has not been detected in the Bure above Thurne Mouth although it is present in the Thurne. It seems possible with the alga established in the River Thurne
that if 1935 were to be repeated Prymnesium parvum could establish itself also in
the Bure broads.
Ellis (1965) attributed the large range of planktonic animals in Broadland to
the varying salinity of the broads. Salinity in the Bure has been known to affect
Polyzoa (Hurrell 1943) and other invertebrates such as Crustacea (Gurney 1929)
The effects on plant life may be more far-reaching than is at first evident. It
used to be said that salt tides were “good for the reed” but no-one seems to have
speculated on whether the rich fen flora of the Bure valley is affected by occasional
flooding by salt water.
Whether the algae of the Bure plankton are fundamentally changed by incursions of brackish water is a matter of conjecture. Diatoms, which form the bulk
alga

Prymnesium parvum

is

Trans. Norfolk Norwich Nat. Soc.
1990 28 ( 5 ), 329 - 408
.
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Fig.l Effect of astronomical tides on salt water incursions. Fifty-four salt incursions
were examined. Date of starting and ending of salt period at Horning Works related
to the phases of the moon. Springs occur 1-2 days after full or new moon.

of the phytoplankton in these waters, are known to be good indicators of salinity
changes. Recently several species of live marine diatoms were found in a sample
of the River Bure at Church Bend, Horning.
Before we can begin to understand the effect of salt water in the Bure valley
and broads we need to know more about the causes of the salt water incursions into
the Broads and their likely frequency. This paper, using the Horning salt records,
looks at these factors.
Horning intake (TG359163)

on the River Bure about 20 miles from the sea
close to Horning church, in the middle of the Norfolk Broads area. Records of the
highest and lowest salt values each day were kept by the enginemen at Horning
Pumping Station from 1920 until the station ceased to be fully manned about 1970.
These records can throw light on the causes of salt water penetrating to Horning.
The water company must, by their special Act of Parliament, cease abstraction
from the river at Horning when the salt content exceeds “twenty grains of chlorine
per gallon”. This meant, for instance that they had to cease abstraction in 1935
is

for ten weeks.
It is

easy to

name

the factors which could determine the penetration of salt water,

amount of influence which each factor has on
the problem. It is necessary to examine the effects of river flow, tides, storm surge
and pressure and to say which of them and in what combination, cause the salt incursions.
but

it

is

more

difficult to say the

Materials and methods

Horning pumping station was manned continuously from 1917 to the early 1970s.
During this time, because of the legal requirement to cease abstraction at 20 grains
per gallon of chlorides, a regular check (several times a day) was kept on the salinity
of the river by the enginemen using silver nitrate titration with potassium chromate
as an indicator. They recorded the maximum and minimum daily reading in the
station log.
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Fig. 2 Total days salt related to days from full and new moon or half moon. Note
the tendency of salt to hang in the river following spring tides. The histogram covers
the eleven year period 1942—1952.

Most of these logs have been retained with values given in grains per gallon.
Since 1948 a recording tide gauge has been maintined there. For some years it was
the practice to hire a motor launch when salt water arrived at the intake in substantial amounts and take a series of samples upstream to see how far the salt water
went. This was done with the idea that the intake might be moved to the Hoveton
area. When a second intake was established on the River Bure at Belaugh (TG285188)
near the head of the tidal estuary these salt records were superfluous but fortunately they were stored by the Water Company.
Following severe flooding in London due to high tides, the Liverpool Tidal
Institute was asked to report on the causes. Corkan (1948) produced a very full report
in which he listed most of the surges in the eleven year period 1928-1938. He also
used a system of classification of North Sea surge by place of origin which has proved valuable in this investigation.
Weather maps used were the daily synoptic charts produced by the Air Ministry
Meteorological Office (as it then was) and kindly made available by their library.
River flow figures were not available for the River Bure until commissioning
of the Ingworth gauge in June 1959. Previous to that date the flow of the Essex
Stour was used. A comparison with other gauged East Anglian rivers, the Chelmer,
Blackwater, Lark and Lee indicated the fair degree of reliability which could be
placed on using the Stour figures for the Bure.
Results
Predicted tides

The

period 1942 to 1952 inclusive was chosen to study the effect of the predicted
tides on salt incursions. Those over 286 mg l ‘(20 grains per gallon, the statutary
water abstraction limit) were used and the dates of beginning and end of the “outbreak” together with its duration were studied. Fresh water entering the estuary
from the river has a mean chloride level of 56 mg 1‘.
There were 54 outbreaks in the period and if they were caused by spring tides
you could expect them to occur just after new and full moon. But this is not the
case. Fig 1 shows that there is no relation to the phases of the moon. Similarly the
days with salt over 286 mg 1* Cl are plotted for each day of the lunar cycle (Fig. 2).
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a

Fig. 3

Monthly

distribution of salt

incursions if surge-generated
outbreaks are excluded. The
histogram covers the eleven-year
period 1942—1952

River flow
It

was obvious from inspection of the data

that

low river flow was not

a

major

fac-

tor in causing salt incursions, indeed the largest salt incursions occurred at times

of high river flow. If we put river flow aside we can return to
ing the effect of storm surges in the North Sea.

it

later after consider-

Storm surge
It

has been

common knowledge

since the floods of 31 January 1953 that northerly

North Sea cause considerable rises in sea level. Details of the propagation of that surge have been given by Rositter (1954) and an earlier one of 8 January
1949 was studied in detail by Corkan (1950).
Corkan (1948) published a record of surges from 1928 to 1938. In examining
this record, I have not plotted surges for the year 1938. The dunes at Horsey were
breached by the sea early in that year (Mosby et al. 1939) and conditions were most
gales in the

unusual due to the introduction of so much salt water into the Hickling-Horsey area.
The connection betwen storm surge and salt penetration is quite remarkable.
Corkan records 36 surges caused by northerly gales in the North Sea or the
Norwegian Sea during the ten year period. Of these 36 surges, 27 gave very substantial salt penetration, 3 gave slight penetration and 7 gave none. Of these seven, three
were preceded by a surge caused by southerly gales which lowered the level of the

North

Sea.

A kind of surge which produces a quick rise and fall of sea level and which
not associated with northerly gales did not cause salt water incursions into the
Broads.
Some of the salt incursions, which did not arise from surges listed by Corkan
(1948) looked suspiciously like surge incursions and so the weather maps were examined for 13 cases. Every one proved to be associated with northerly gales and
it can be calculated that substantial surge must have occurred at those times. The
surges had been omitted from the list in Corkan (1948).
is

River flow

Surge is not the complete answer to salt penetration of the estuary. In all, during
the 10 year period chosen there were 88 incursions of salt water of which 54 were
caused by surge. This is well over half the total. The monthly occurrence of
unaccounted-for surges (Fig 3) is mostly confined to the autumn, the time when
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Fig. 4 Records, for the second half of 1935, of salt at Horning intake, surge and
moon’s phases. Note the relation to astronomic tides when the river flow is very
low. This gives symmetrical salt peaks, quite different from the surge induced incursion of 20 October.

river flows are normally at their lowest. It is possible to point to long periods when
the Essex Stour flow was below 0.6 cubic metres per second without salt penetrating

Horning (e.g. June and July 1934). It does however appear that when the river
flow drops to 0.6 m^ sec in the Stour, spring tides can bring salt water up to Horning. A considerable period of low river flow is needed for this to happen due to
the reservoir effect of stored water in the Bure Valley broads.
The record for 1935 (Fig 4) illustrates the effect of low flow. A peak follows
both the July and August spring tides and these peaks have a different shape from
those which follow surge. They are symmetrical peaks, very different from the surge
induced peaks which have the sudden rise followed by exponential decrease which
can be seen, for instance after the surge of 20 October 1935 on Fig 4.
To understand what may be happening at times of low flow we must look at
the conditions which obtain. An investigation by the River Authority and the Water
Company in the 1960s concluded that, at times of severe drought it must be assumed that there would be a river flow of 1 1 million gallons per day at Belaugh or 50,000
to

'

mVday.

The River Bure and

broads above Ant

daily evaporation for the driest

was 3.47mm. This represents

Mouth have an

month measured
a daily loss

area of 2.4

Ormesby
of 8,328 m^ from
at

km^ Mean

in the last

70 years
the river and Bure

broads.
In the 1930s the pumping station could extract 14,000 mVday although
abstraction ceased as soon as salt water reached the intake at Horning.
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Evaporation from the 5.5 km^ of reedbeds

is

but Parker
of water per day and

difficult to estimate

mm

(1932) has stated that meadow grass requires up to 7.2
reed must be much in excess of this. Using the figure of 7.2 mm/day we would
require 39,600 mVday to satisfy the needs of the reed-beds. We thus arrive at the
following water balance.

mVday
Inflow from river

mVday

50,000

Evaporation from water
Evaporation from reed-beds
Abstraction by waterworks

8,328
39,600
14,000

61,928

Flow

deficit at

Ant Mouth

11,928

can be argued that the soil moisture deficit in the reedbeds would not be made
good and that the land round the broads would contribute a certain amount of groundwater inflow. But it does appear that at times of extreme drought the net flow
seaward, must be inadequate to keep the salt water at bay.
It

Penetration beyond Horning

On

every major salt incursion from 1938 to 1965, a salinity survey was carried out
along the river upstream of Horning Pumping Station. Fig. 5 shows the effect of
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the great surge of 31 January 1953 and Fig. 6 shows the penetration of various surges
in 1960. It is striking from the latter that the salinity-length curves have roughly
the same slope regardless of the initial value of the salt and regardless of the river
flow.

Clearing of salt

The

departure of salt water from the upper river after a surge incursion can be studied
from the Horning records. Salt water can enter the lower Bure broads. Fortunately
the broads which the salt enters are downstream of the intake point so we are dealing there with a relatively uncomplicated salt-dilution situation. The clearing of
several surges is shown in Fig. 7 from which it can be seen that there is considerable
variation in flushing times. There is no apparent connection between flushing times

and

river flow.

The two steepest of the clearance curves, for 10 November 1944 and 21
September 1948, which are almost parallel, give retention times of less than a day.
They correspond to gross mean flows in the Stour of 5.94 m^ s and 0.62 m^ s
'

'

respectively. Similarly the flatter pair of curves with retention times of 3.5 to 4 days

had flows of 5.12 m^

Moss

s

'

(1

Feb

53)

and 0.776 m^

s

'

(20 Oct 35).

some occasions when
Malthouse, Ranworth and South Walsham Broads. They were
et al.

(1989) studied in detail

to calculate retention times for these broads

for the river.

water penetrated

able to use the results

They found low

reten-

Horning but at Ranworth Marshes and below
Benets Abbey retention times were several weeks in summer.

tion times (less than a day) above
St

and

salt
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from the River Bure at Horning intake following introducby storm surge. The very slow clearance for 20 October 1935 is the first surge
induced incursion following the long drought period.
Fig. 7 Clearing of salt
tion

Discussion
Study of the Horning salt records has shown that we can predict salt incursions
from certain surge types and also when dry conditions have prevailed for a long
period. With this knowledge it is possible to anticipate the arrival of salt and be
prepared for a more intensive study of the mechanisms involved. Much of this investigation suffers from the absence of figures for the flow of the River Bure. Now
that a long period of gauging records is available for the river it should be possible
to investigate this factor in more detail and greater use could be made of the records
of the recording tide gauge at Horning.
Three fields of investigation suggest themselves immediately. They are:

The hydrodynamics of mixing

Bure between Stokesby and the sea
and what effect storm surge has on this process. We need to know the origin of
the influx of salt. To what extent is this water derived directly from the sea? It is
also important to know how much of the Thurne water comes back into the Bure
on the next flood tide. The experiments of Moss et al. (1989) point to a complex
1

.

in the lower

situation there.
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2.

The

of salt water entering the lower Bure Broads

effect

what extent do they behave

The behaviour of the

is

of great interest.

To

as brackish lagoons?

upper Bure estuary based on an investigation
of the Horning tide records. Especially interesting here is the effect on the tide of
flooding of the fens alongside the river. At higher water levels the Bure Broads area
becomes a huge lake and this must change the behaviour of water movement very
3.

tide in the

considerably.

The above should

lead to a better understanding of the situation but concurneeded into the effects on the plankton, the reaction of fish stocks
incursions, and the influence that inundation with salt water has on the

rently research
to the salt

unique fen

is

flora

of the area.

Two

These

are not purely academic questions.
factors cause the waterworks
to use the Belaugh rather than the Horning intake: the high algal load and the danger
that salt water will suddenly appear at the Horning intake and cause an unplanned

change of source. The present investigation permits better prediction of the arrival
and departure of salt water there. When water movement within the Bure Broads
area is understood it should throw light on the development of the large algal crops
which simple reasoning would lead us not to expect. Understanding of these crops
whould help in reducing numbers at the Horning intake.
It is likely that the building of the Great Yarmouth surge barrier will have to
be reconsidered if sea level changes are expected at anything like the rates currently
being put forward. Operation of the barrier could be made to exclude salt incursions. But before a barrier is operated in this way it is essential to know what the
implications would be. To what extent do the broads rely on occasional salt incursions for their unique character?
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DOLICHOVESPULA MEDIA A SOCIAL WASP NEW TO EAST ANGLIA
-

A.G. Irwin
Castle

Many

Museum, Norwich NRl 3JU

attention to wasps, except to ensure that they stay out of our
clothes and jam sandwiches. Others take a keen interest, believing that they have
a vocational duty to kill every wasp they see. It was refreshing therefore, when I

of us pay

little

received a jar containing a portion of wasps’ nest which had been rescued after

it

became detached from a nest in a Viburnum tinus bush in a Reedham garden
(TG422018). The nest portion was found on 18 June 1990 by Deda Francis, who
fed the emerging workers on honey, and passed them onto Rex Haney. Having difficulty in identifying the species, Rex passed the jar on to me. The workers were
considerably larger and blacker than those of common wasp, and I did not recognise
them either. However reference to Falk (1981) and Allen and Archer (1989) showed
the species to be Dolichovespula media (Retzius).
This species was first recorded as British from a male found in Sussex in 1980.
Since then, it has been discovered in other Sussex localities and in Kent and Surrey, but there have been no previous records from East Anglia (Else, 1989 & pers.
comm.). Whether this is a spreading species, or whether it has been just over-looked
is a matter for conjecture, but I would welcome any further records from East Anglia.
Voucher specimens of the wasps have been deposited in the Norwich Castle Museum
collections (accession no. 176.990). The species can be distinguished from the other
British Dolichovespula (long-cheeked social wasps) by the completely yellow eyenotches (Fig. 1). In other Dolichovespula the eye notches are all black or have only
a narrow band of yellow on the lower margin (Fig. 2). D. media is intermediate in
size between other wasps and the hornet, and the workers are often, though not
always, extensively black on the abdomen.

Figs.

1

&

2.

Dolichovespula

head patterns
(hairs and antennae
omitted for clarity).
1. D. media.
2. D. norvegica

Acknowledgements
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also thank Rex Haney for bringing this exciting discovery to my notice, and George Else (British Museum
(Natural History)) for the latest information on the distribution of D. media.
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SEVEN YEARS OF MOTH RECORDS FROM SCOLE-FROM

1981

TO

1987

Michael R. Hall
“Hopefield”, Norwich Road, Scole, Diss, Norfolk, IP21

4DY

The moth

species recorded at Scole fall into four broad categories. The majority
comprise the widely distributed species that can be found throughout much of eastern
and midland England. The second category includes more localised species that are
either restricted to the specific type of habitat or geographical area— site related
species. Thirdly there are the expected, but nevertheless irregular and exciting,
migrants. The final group includes moths that seem out of context and may indicate
such things as a species spreading, a previously unrecognised location or perhaps
habitat, or an association with an unsuspected larval foodplant etc. Whilst this fourth
category probably gives rise to the most excitement and speculation, changes in
numbers of individuals of a species, or the frequency of appearance of moths from

the

first

The

category are equally interesting.

site

The study site is the lower part of a gentle, western facing slope, broadly within
the Waveney valley, at the edge of the village of Scole (TMl 51792). It looks out
across a small, often dry, side valley, to open farmland which is well hedged. The
is half a mile away to the south and there are two small remnants of
ancient woodland within two miles— to the north and east respectively. In the winter
of 1980/81 it was decided to allow a small part of a one and a half acre holding
to tumble down to grass. This was the area at the bottom of the slope, which had
always been damp, and difficult to keep clean. The ultimate aim was to create a
small copse. It would be very small as the area concerned is only 50 metres by 1
metres, but planting of native tree species was started. In the 1980/81 winter oak,
ash, hazel, aspen, sallow, willow, field maple and silver birch were planted. All were
either one or two years old and had been raised from seed. Some died, but the majority lived, and in subsequent winters lime, scots pine, more ash and oak, as well
as shrub species such as blackthorn, dogwood, spindle, and buckthorn were added,
with several small hawthorns appearing by natural invasion. During the early part
of 1986 the ‘tumble down’ area was almost doubled, but this extra part remained
as grass and was grazed regularly by sheep. At the same time a pond was dug in
the lowest part of the study area. Although not large, it has a surface area of some

river itself

75 square metres and a maximum depth of just under a metre and a half After
seven years the trees and shrubs are clearly visible, with some, like the silver birch,
over twelve feet tall, but certainly it is not yet woodland.
The remainder of the holding is managed to produce some market garden crops,
both vegetables and flowers. It has an area of top and soft fruit, with sheep and
poultry utilising much of the grass access paths, and there is a small apiary.

The recording regime
Prior to 1981 trapping and recording moths had been on a somewhat irregular basis.
the recording has been carried out on an almost daily basis— with the

From 1981

embryo woodland

Records from 1981 to 1984 were from two
Heath traps, operating from the mains, and virtually at each side of the small
‘woodland’ area. Since 1985 the records have been from a single Robinson trap.
traps set in the

Trans. Norfolk Norwich Nat. Soc.
1990 28(5), 329-408.

area.
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with a 125 watt mv bulb, more or less centrally placed in the study area. All traps
have been run through time switches, being in operation from dusk until dawn.

Generally distributed species

The

majority of species recorded are those that would be expected from what was
virtually a small arable field in a relatively unspoilt rural area. These are the common, and generally widespread, moths which have adapted to a variety of habitats,
and often larval foodplants as well. The melanic form of the pale brindled beauty
Apocheima pilosaria, and the dark variation Apamea crenata comhusta of the cloudedbordered brindle caused initial puzzlement, as did the mites, which I now understand are quite common, feeding from the veins on one forewing of a pale mottled
willow Caradrina clavipalpis.
As with any continuous trapping and recording programme new species have
been regularly added to the site list, and at the end of 1987 the total number of
species was in excess of 380. Some, like the old lady Mormo maura, which was recorded on 24 August 1986, and the mullein CucuUia verbasci on 9 May 1986, have been
seen only once. These species are infrequent visitors to light traps and thus singleton
records are expected. Many others, like the heart and dart Agrotis exclamationis,
burnished brass Diachrysia chrysitis, pale brindled beauty Apocheima pilosaria, etc.
have been regular, and consistent visitors. However, several species that were regular,
consistent, and in moderately large numbers— between 5 and 20 per night when
they were flying— during the first years of the trapping programme have declined
markedly in the last two years. The most noticeable of these has been the shuttleshaped dart Agrotis puta, which was in good numbers until 1986, was greatly reduced
in that year and hardly seen at all in 1987. Less dramatic, but similar declines have
been noticed with the white ermine Spilosoma lubricipeda, garden dart Euxoa
nigricans, dark arches Apamea monoglypha, light arches Apamea lithoxylea, dusky
brocade Apamea remissa, common rustic Mesapamea secalis (no differentiation has
been made between the common rustic and the lesser common rustic Mesapamea
secalella as all early records are for the species aggregate), and the flounced rustic
Hydraecia micacea. There is an indication that the clouded drab Orthosia incerta
is also beginning to decline as this usually plentiful species has not been so numerous
in 1987. Both the dark arches and the common rustic are still well represented in
the current records but numbers are very much below the high levels noted until
1986. In that year 127 dark arches and 68 common rustics were recorded on 30
July. Although these were the highest numbers recorded, catches in the twenties
and thirties were normal, and had been in the previous five years. In 1987 both
these species only turned up in twos and threes.
Whilst one group of species appear to have been declining in numbers, others
have been increasing. There are not so many of these, and the increases have not
been as great as the decreases. The most noticeable have been the rustic shoulderknot Apamea sordens and the large nutmeg Apamea anceps. It is interesting that both
these species belong to the same genus as several of the declining species. All overwinter as larvae which are said to feed on grasses. The grass feeding swift moths
have also been much more in evidence in 1986 and 1987
not so much as specimens
in the trap, but seen dancing over the grass at dusk, particularly male ghost moths
Hepialus humuli. Another species that has also become more numerous since 1985
is the small elephant hawk-moth Deiliphila porcellus. This species also seems to have
been occurring more frequently at other trapping sites throughout the county.

—
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In addition to the trends mentioned above, one or two species have been fluctuating up and down during the recording period. Particularly noticeable among
these has been the scalloped hazel Odontopera bidentata which was recorded in very

low numbers between 1983 and 1986, and the bird’s wing Dypterygia scabriuscula,
which has been recorded in threes and fours every other year. The declining and
increasing species discussed in the preceding paragraphs

may

also be

showing

cyclical

changes, but over a longer interval.

more specialised habitat requirements
Perhaps the first indication that species generally regarded as requiring something
more than the generalised countryside habitat were mobile, and likely to be found
at Scole had been much earlier. On 9 June 1981 a single great prominent Peridea
anceps was found in the trap. This is described as a species inhabiting mature
woodland and at the time it was thought of as just an itinerant ‘tourist’. As this
was very much an isolated record it received only passing comment. However, on
14 April 1987 the first pine beauty Panolis flammea was recorded, with the micro
Semiscopis steinkellneriana appearing the next night. Another two pine beauties appeared in the next week. Just a little later, from the 24 April onwards many more
lunar marbled browns Drymonia ruficornis than previously recorded, were coming
to light, and they continued for nearly a month, until 22 May.
It was not until 28 May 1987 that the first great prominent of that year arrived,
but this time, instead of being an isolated visitor it was followed by others on 4
and 8 of June. The exact numbers on 4 June were difficult to determine as the light
had also trapped a sparrow, but five forewings were found! On 13 June I recorded
the first of a run of the common marbled carpet Chloroclysta truncata, although
a single, worn specimen had been previously noted on 1 July 1981. Later in June
the maple prominent Ptilodontella cucullina appeared in ones and twos over a period
of a couple of weeks, instead of the singleton from the previous five years. The
pine hawk-moth Hyloicus pinastri had made its first appearance as a single specimen
on 19 July 1986 but there were four in 1987, spread over three weeks.
It was during 1986 that two of the fenland specialities were recorded. On 26
June a single reed dagger Simyra albovenosa was found in the trap and on 25 August
there was one oblique carpet Orthonama vittata. Although the reed dagger is not
uncommon where it occurs (Skinner, 1984) it is a very local species and the nearest
known site is at Lopham Fen, about 7 miles to the west. Although the oblique carpet
is said to be locally widespread throughout much of the British Isles (Skinner, 1984)
it does not appear to have been recorded from any of the local Waveney valley river
fens in recent years— certainly since 1984. Thus its occurrence at Scole in 1986 is
something of a mystery.
In 1987 I recorded my second cream-bordered green pea Earias clorana, on 7
July, having seen the only other one almost exactly a year earlier on 14 July 1986.
This is also generally regarded as an inhabitant of fenland and other marshy places,
but is also known from damp woodlands. However, at about the same time, I recorded
a green arches Anaplectoides prasina, a species of deciduous woodland, and a bluebordered carpet Plemyria rubiginata rubiginata, another woodland and hedgerow
species, both on 1 1 July. These were followed by a lilac beauty Apeira syringaria
on 13 July, a small dotted buff Photedes minima on 15 July and sharp-angled carpet
Euphyia unangulata and small fan-footed wave Idaea biselata on 16 July. These
species, together with the great prominent, and to a lesser extent the common marbled
Species with
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woodland moths. On 4 and 14 August a double
perhaps the same individual— was another new record
lobed Apamea
for the site. This is a species I would expect to find in fenland and other marshy,
places, but it too -is known from damp woodland.
They were followed by a latticed heath Semiothisa clathrata clathrata, barred
red Hylaea fasciaria, and the tortrix Croesia forsskaleana. Again these are all species
new to Scole and, whilst not so strictly woodland species as some of those described
earlier, are definitely associated with Breckland and coniferous plantations— although
they are not necessarily conifer feeders. On 15 July 1981 I had recorded an archer’s
dart Agrotis vestigialisy which is a moth of coastal sandhills, breckland and some
other inland heaths. The species is well known from Wortham Ling, an area of
acid heathland some five miles to the south west of Scole.
The pale shining brown Polia bombycina was recorded on 19 July 1984, 22 July
1985 and 27 June 1986 but not in 1987. Described as a species chiefly inhabiting
downland and open country mainly on chalk it is one where the life history in the
wild is apparently unknown (Skinner, 1984). Also in 1986, on 18 June, a single
small waved umber Horisme vitalbata was recorded. This is a species that is also
associated with chalky soils, the larva feeding on traveller’s-joy. The soils around
Scole are by no means chalky, although there is a small patch of traveller’s-joy in
one hedgerow (probably planted).
From all the species mentioned above, which are more usually associated with

carpet, are generally described as

of specific habitats rather than being regarded as ‘generally distributed’,
would seem that many moth species are more mobile than formerly thought.

a variety
it

Irregular, but recognised migrant

and wandering species

During the seven years only four species that are regarded solely as migrants have
been recorded, with the highlight being a bordered straw Heliothis peltigera on 14
July 1986. The others are the humming-bird havfk-moth Macroglossum stellatarum,
which has appeared in five summers, the dark sword-grass Agrotis ipsilon, which
has been seen in either the spring or winter each year, and the silver Y Autographa
gamma, another regular visitor where the numbers in some years have confirmed
the presence of a home-bred generation. As well as these four species, for several
more of those recorded it is suspected that the resident population is supplemented
by immigrants in most years (Skinner, 1984). Among this group is the barred red,
which might account for the singleton seen on 2 August 1987, the large thorn Ennomos autumnaria, clouded silver Lomographa temerata, white satin Leucoma salicis,
and the straw dot Rivula sericealis, which could explain the fluctuations in numbers
of all these species.
In previous years I had recorded the odd bulrush wainscot Nonagria typhae,
large wainscot Rhizedra lutosa, and a fen wainscot Arenostola phragmitidis, but since
the trees and shrubs have started to grow I have not seen any of these species. They
were fairly obviously wanderers, as suitable larval foodplants have never grown on
the site. Whilst on the subject of larval foodplants the only one mentioned for the
small dotted buff is tufted hair-grass which does not grow locally (to my knowledge),
so that species may well have also been a wanderer.

Unexpected species
Records of juniper carpet Thera juniperata, treble brown spot Idaea trigeminata,
dotted rustic Rhyacia simulans, Blair’s shoulder knot Lithophane leautieri hesperica,
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and the

tortricid Lozataeniodes formasanus, excited interest as all these species are
comparatively new to East Anglia and have recently appeared in this part of Norfolk as their range has increased. The arrival of another unexpected species, the
tawny wave Scapula rubiginata, on 19 August 1987 caused much excitement as the
closest known colonies are in Breckland, over 15 miles away to the west.

Summary
From

the species, and numbers, of moths recorded at Scole over a period of seven
years it appears that a proportion of the formerly common— sometimes even pestspecies is declining quite dramatically. Whether this reflects a general decline, or
is specifically related to this site, is difficult to determine. Certainly, general recor-

ding field trips throughout Norfolk and Suffolk in the last three years have indicated
a similar situation from a number of places. There does not seem to be too much
in the way of a compensating rise in numbers for other species. There has been
a most definite increase in the number of new species recorded during the last two
years of the trapping programme. I do not have either the expertise or the experience
to say whether this represents a change in acceptable habitat for these species following an expansion in population; whether it is a case of a niche becoming partially
vacant and being filled by different species; whether it is a cyclical change in both
the expanding and declining species, or perhaps even a different reaction to long
term climatic change; or whether it is just chance. However I intend to continue
the study with the hope that a clearer picture may emerge with more records.

The

species recorded from Scole (TM151792) from 1981

— 1987

Nomenclature, and numeration, are from Bradley and Fletcher (1979).
Hepialidae
14
15
17

Ghost Moth
Orange Swift

Hepialus humuli
Hepialus sylvina
Hepialus lupulinus

Common

Swift

Cossidae
1 6 1
Zeuzera pyrina
Zygaenidae
169
Zygaena filipendulae
Tineidae
232
Monopis monachella
Niditinea fuscipunctella
237
Choreutidae
Anthophila fabriciana
385
Eutromula pariana
389

Yponomeutidae
Ypsolopha
455
Ypsolopha
463

1

Gelechidae
Metzneria
727a

aprilella

scabrella

Scrobipalpa ocellatella
Blastobasidae

vittella

874

Cosmiotes freyerella

Oecophoridae
Endrosis sarcitrella
648
Carcina quercana
658
Diumea phryganella
664
Semioscopis steinkellneriana
667
Agonopierix heracliana
688
Agonopterix propinquella
696
Agonopterix arenella
697
71

Six-spot Burnet

814

Elachistidae

631

Leopard Moth

Blastobasis decolerella

Cochylidae
Agapeta hamana
937
Agapeta zoegana
938
966
Cochylis atricapitana
Alucitidae

1288

Agonopterix curvipunctosa
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Alucita hexadactyla

Tortricidae

970
972
977
989
1001
1015
1032
1033
1036
1037
1039
1048
1063
1064

1068
1076
1083
1099
1104
1108

nil
1115
1156
1174
1175
1183

Pyralidae

Pandemis ceresana
Pandemis heparana
Archtps podana
Aphelia paleana
Lozotaeniodes formosanus
Eulia ministrana

Aleimma

loeflingiana

Tortrix viridana

Croesia forsskaleana
Croesia holmiana
Acleris comariana
Acleris variegana

Celypha striana
Celypha rosaceana
Olethreutes rivulana
Olethreutes lacunana

Hedya nubiferana
Endothenia marginana
Endothenia quadrimaculana
Lobesia abscisana
Bactra lancealana
Ancylis achatana
Epinotia solandriana

Epiblema cynosbatella
Epiblema uddmanniana
Epiblema foenella

293
1294
1

Chrysoteuchia culmella

1301

Crambus pascuella
Crambus nemorella
Crambus perlella

1302
1 304
1 305
1 306
1313
1328
1334
1334a
1 345
1 348
1350
1356
1376
1 388
1 392
1405
1413
1415
1417
1425
1428
1439
1445
1451
1458
1470

Pterophoridae
1513
Pterophorus pentadactyla

Agriphila straminella
Agriphila tristella
Agriphila inquinitella
Catoptria pinella
Schoenobius gigantella
Scoparia ambigualis
Scoparia basistrigalis

Nymphula nymphaeta
Parapoynx stratiotata
Parapoynx stagnata
Evegestis forficalis

Eurrhypara hortulata
Udea lutealis
Udea olivalis
Pleuroptya ruralis

Hypsopygia

costalis

Orthopygia glaucinalis
Pyralis farinalis
Galleria mellonella

Aphomia

sociella

Eurhodope advenella
Oncocera formosa
Pyla fusca
Myelois

cribrella

Euzophera pinguis

White Plume Moth

Lasiocampidae

December Moth

1631

Poecilocampa populi

1632
1634
1637
1640
1642

Trichiura crataegi

Pale Eggar

Malacosoma neustria
Lasiocampa quercus quercus

The
Oak
The
The

Philudoria potatoria

Gastropacha quercifolia

Lackey
Eggar
Drinker
Lappet

Saturnidae

Emperor Moth

1643
Saturnia pavonia
Drepanidae
1646
Drepana binaria
Drepana falcataria
1648
1651

Oak Hook-tip
Pebble Hook-tip
Chinese Character

Cilix glaucata

Thyatiridae
1652
Thyatira batis
1653
Habrosyne pyritoides
1654
Tethea ocularis
1655
Tethea or

Peach Blossom
Buff Arches
Figure of Eighty
Poplar Lutestring

Geometridae
1663
Alsophila aescularia
1665
Pseudoterpna pruniata
1666
Geometra papilionaria
1667
Comibaena bajularia
1669
Hemithea aestivaria
1673
Hemistola chrysoprasaria
1682
Timandra griseata
1688
Scopula rubiginata
1690
Scopula imitaria
1692
Scopula immutata

March Moth
Grass Emerald
Large Emerald
Blotched Emerald

Common

Emerald

Small Emerald
Blood Vein

Tawny Wave
Small Blood Vein
Lesser Cream Wave
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1702
1705
1708
1711
1713
1719
1724
1725
1726
1727
1728
1732
1738
1742
1745
1746
1747
1752
1757
1758
1759
1764
1765
1766
1768
1771
1773
1776
1777
1778
1781
1794
1795
1796
1797
1799
1803
1808
1809
1816
1819
1823
1825
1828
1832
1834
1835
1837
1838
1839
1852
1858
1860
1862
1884
1887
1888
1894
1897
1904
1906

Idaea
Idaea
Idaea
Idaea
Idaea

Wave
Dwarf Cream Wave

biselata

Small Fan-footed

fuscovenosa
dimidiata
trigeminaia
aver sat a

Orthonama

Single-dotted

Riband Wave
Oblique Carpet
Red Twin-spot Carpet
Dark-barred Twin-spot Carpet

vittata

Xanthorhoe
Xanihorhoe
Xanthorhoe
Xanthorhoe
Xanthorhoe

spadicearia

ferrugata
quadrifasciata

Silver

Garden Carpet
Shaded Broad Bar

fluctuata
Scotopteryx chenopodiata
Epirrhoe altemata

Common

Carpet
Yellow Shell

bilineata

The Mallow

Larentia clavaria
Anticlea badiata
Anticlea derivata

Cosmorhoe

Twin Spot Carpet
Ground Carpet

Large

montanata

Camptogramma

Wave

Treble Brown Spot

Shoulder Stripe

The Streamer
Purple Bar

ocellata

Eulithis mellinata

The Spinach

Eulithis pyraliata

Ecliptopera silaceata

Barred Straw
Small Phoenix

Chloroclysta truncata

Common

Marbled Carpet
Barred Yellow
Blue Bordered Carpet
Grey Pine Carpet
Juniper Carpet
Broken-barred Carpet
Green Carpet
July Highflyer
May Highflyer
Small Waved Umber
Sharp Angled Carpet

Cidaria fulvata

Plemyria rubiginata
Thera obeliscata
Thera juniperata
Electrophaes corylata
Colostygia pectinataria

Hydriomena furcata
Hydriomena impluviata
Horisme vitalbata
Euphyia unangulata

November Moth
Pale November Moth
Autumnal Moth

Epirrita dilutata
Epirrita christyi

Epirrita autumnata

Winter Moth

Operophtera brumata
Perizoma alchemillata
Perizoma flavofasciata
Perizoma didymata
Eupithecia
Eupithecia
Eupithecia
Eupithecia
Eupithecia
Eupithecia
Eupithecia
Eupithecia
Eupithecia
Eupithecia
Eupithecia
Eupithecia

Small Rivulet
Sandy Carpet
Twin Spot Carpet
Toadflax Pug
Mottled Pug
Netted Pug
Lime-speck Pug

linariata

exiguata
venosata
centaureata
satyrata
assimilata
vulgata

Satyr

Pug

Currant Pug

Common Pug

tripunctaria

White-spotted Pug

subfuscata

Grey Pug

icterata

Tawny

Speckled Pug
Bordered Pug
Brindled Pug

succenturiata

abbreviata

V-Pug
Green Pug

Chloroclystis v-ata
Chloroclystis rectangulata

Double-striped Pug
Magpie Moth
Clouded Border

Gymnoscelis rufifasciata

Abraxas grossulariata
Lomaspilis marginata
Ligdia adustata
Semiothisa clathrata
Semiothisa wauaria
Plagodis dolabraria

Scorched Carpet
Latticed Heath

The V-Moth
Scorched Wing
Brimstone Moth

Opisthograptis luteolata
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1910
1911
1913
1914
1915
1917
1920
1921
1922
1923
1926
1927
1930
1931
1932

1934
1935
1936
1937

Lilac Beauty

Apeira syringaria
Ennomos autumnaria

Ennomos
Ennomos
Ennomos

Large Thorn
Canary-shouldered Thorn

alniaria

fuscantaria

Dusky Thorn

erosaria

September Thorn
Early Thorn
Scalloped Hazel
Scalloped Oak
Swallow-tailed Moth
Feathered Thorn
Pale Brindled Beauty
Brindled Beauty

Selenia dentaria

Odontopera bidentata
Crocallis elinguaria

Ourapteryx sambucaria
Colotots pennaria

Apocheima

pilosaria

Lycia hirtaria

Oak Beauty

Biston sirataria
Biston betularia
Agriopis leucophaearia
Agriopis margtnaria

Peppered Moth

Erannis defoliaria

Spring Usher
Dotted Border
Mottled Umber

Menophra abruptaria

Waved Umber

Peribatodes rhomboidaria

Willow Beauty
Mottled Beauty

1941

Aids repandata

1947
1954
1955
1956
1957
1958
1960

Ectropis bislortaia
Bupalus piniaria

The

Cabera pusaria
Cabera exanthemata
Lomographa bimaculata

Common White Wave
Common Wave

Lomographa temerata

Clouded

Thera primaria
Campaea margaritata
Hyleae fasdaria

Early Moth
Light Emerald
Barred Red

1961

1962

White-pinion Spotted

Sphingidae
1976
Sphinx ligustri
1978
Hyloicus pinastri
1979
Mimas tiliae
1980
Smerinthus ocellata
1981
Laothoe populi
Macroglossum stellatarum
1984
Deilephila elpenor
1991
1992
Deilephila porcellus

Privet

Silver

Hawk-moth

Pine Hawk-moth

Lime Hawk-moth
Eyed Hawk-moth
Poplar Hawk-moth
Humming-bird Hawk-moth
Elephant Hawk-moth
Small Elephant Hawk-moth

Notodontidae
1994
Phalera bucephala
Centra vinula
1995
Furcula furcula
1997
1999
Stauropus fagi
2000
Notodonta dromedarius
2003
Eligmodonta ziczac
Peridea anceps
2005
2006
Pheosia gnoma
2007
Pheosia tremula
2008
Ptilodon capudna
2009
Ptilodontella cucullina
2011
Pterostoma palpina
2015
Drymonia ruficornis
2019
Clostera curtula
2020
Diloba caeruleocephala

Buff Tip
Puss Moth
Sallow Kitten
Lobster Moth
Iron Prominent
Pebble Prominent
Great Prominent
Lesser Swallow Prominent

Swallow Prominent

Coxcomb Prominent
Maple Prominent
Pale Prominent
Lunar Marbled Brown
Chocolate Tip

Figure of Eight

Lymantriidae
2026
Orygia antiqua
2028
Dasychira pudibunda

2030
2031

Engrailed

Bordered White

The Vapourer

Euproctis similis

Pale Tussock
Yellow Tail

Leucoma

White Satin Moth

salids

Arctiidae

2044

Dingy Footman

Eilema griseola
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2047
2050
2057
2060
2061
2063
2064
2069

Eilema complana
Eilema lurideola

Scarce Footman

Arena

Garden Tiger
White Ermine
Buff Ermine
Muslin Moth

Common Footman

caja

Spilosoma lubricipeda
Spilosoma luteum
Diaphora mendica
Phragmatobia fuliginosa
Tyria jacobaeae

Ruby Tiger
The Cinnabar

Nolidae

2077
Noctuidae
2082
2085
2087
2089
2091
2092
2098
2102
2105
2107
2109
2110
2111
2112
2113
2114
2117
2118
2120
2122
2123
2126
2128
2133
2134
2136
2138
2139
2145
2147
2148
2154
2155
2157
2158
2160
2163
2164
2166
2167
2170
2173
2176
2177
2178
2179
2182
2186
2187
2188

Nola

cucullatella

Euxoa

Moth

Short-cloaked

Garden Dart

nigricans

Agrotis vestigialis
Agrotis segetum
Agrotis exclamationis
Agrotis ipsilon
Agrotis puta

Archer’s Dart

Axylia putris
Ochropleura plecta
Rhyacia simulans
Noctua pronuba
Noctua comes
Noctua fimbriata

Flame
Flame Shoulder

Turnip Moth
Heart and Dart
Dark Swordgrass
Shuttle-shaped Dart

Dotted Rustic
Large Yellow Underwing
Lesser Yellow Underwing
Broad-bordered Yellow Underwing
Lesser Broad-bordered Yellow Underwing
Least Yellow Underwing
Stout Dart
Double Dart

Noctua janthina
Noctua interjecta
Spaelotis ravida

Graphiphora augur

Autumnal Rustic
True Lover’s Knot

Paradiarsia glareosa
Lycophotia porphyrea
Diarsia mendica
Diarsia brunnea
Diarsia rubi
Xestia c-nigrum
Xestia triangulum
Xestia sexstrigata
Xestia xanthographa

Naenia

Ingrailed Clay

Purple Clay
Small Square-spot
Setaceous Hebrew Character
Double Square-spot
Six-striped Rustic

Square-spot Rustic

The Gothic

typica

Anaplectoides prasina

Green Arches

Cerastis rubricosa

Red Chestnut
Nutmeg
The Shears

Discestra

trifolii

Hada nana

Brown

Polia bombycina

Pale Shining

Mamestra

Cabbage Moth
Dot Moth

brassicae

Melanchra persicariae
Lacanobia w-latinum
Lacanobia thalassina
Lacanobia oleracea
Ceramica pisi

Light Brocade
Pale-shouldered Brocade
Bright-line

Brown-eye

Broom Moth

Hecatera bicolorata

Broad Barred White

Hadena rivularis
Hadena perplexa
Hadena compta
Hadena bicruris

The Campion
Tawny Shears
Varied Coronet

The Lychnis
Antler Moth

Cerapteryx graminis
Tholera cespitis
Tholera decimalis
Panolis flammea
Orthosia cruda
Orthosia gracilis
Orthosia stabilis
Orthosia incerta

Hedge Rustic
Feathered Gothic
Pine Beauty
Small Quaker

Powdered Quaker
Quaker
Clouded Drab

Common
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2190
2192
2193
2198
2199
2205
2214
2216
2221
2225
2237
2240
2243
2245
2248
2256
2258
2259
2262
2263
2264
2265
2266
2267
2269
2270
2271

2272
2273
2274
2278
2279
2280
2281
2284
2290
2297
2299
2300
2301
2302
2303
2305
2306
2312
2314
2316
2317
2318
2321
2322
2326
2327
2330
2333
2334
2336
2337
2339
2340
2341

Hebrew Character

Orthosia gothica

Mythimna conigera
Mythimna ferrago
Mythimna impura
Mythimna pallens
Mythimna comma

Brown-line Bright-eye

The Clay
Smoky Wainscot

Common

Chamomile Shark

CucuUia chamomillae
Cucullia umbratica
CucuUia verbasci
Brachylomia viminalis
Lithophane omitopus lactipennis
Lithophane leautieri hesperica

Xylocampa

Wainscot

Shoulder-striped Wainscot

The Shark
The Mullein
Minor Shoulder-knot
Grey Shoulder-knot
Blair’s Shoulder-knot

Early Grey
Green Brindled Crescent
Brindled Green

areola

Allophyes oxycanthae
Dryobotodes eremita
Eupsilia transversa
Conistra vaccinii
Conistra ligula
Agrochola circellaris
Agrochola lota
Agrochola macilenta
Agrochola helvola
Agrochola litura
Agrochola lychnidis

The Satellite
The Chestnut
Dark Chestnut

The

Brick
Red-line Quaker
Yellow-line Quaker

Flounced Chestnut
Brown-spot Pinion
Beaded Chestnut
Centre Barred Sallow

Atethmia centrago

Lunar Underwing
Orange Sallow

Omphaloscelis lunosa

Xanthia citrago
ant hia aurago
Xanthia togata
Xanthia icteritia

X

Barred Sallow
Pink-barred Sallow
The Sallow
Poplar Grey

Acronicta megacephala
Acronicta aceris
Acronicta leporina
Acronicta alni
Acronicta pisi
Simyra albovenosa

The Sycamore
The Miller
Alder Moth
Grey Dagger
Reed Dagger
Copper Underwing

Amphipyra pyramidea
Amphipyra tragopogonis
Mormo maura

Mouse Moth
Old Lady
Bird’s Wing
Brown Rustic
Straw Underwing

Dypterygia scabriuscula

Rusina ferruginea
Thalpophila matura
Euplexia lucipara
Phlogophora meticulosa
Ipimorpha subtusa
Enargia ypsillon

Small Angle Shades
Angle Shades

Cosmia affinis
Cosmia diffinis
Cosmia trapezina
Apamea monoglypha

Lesser-spotted Pinion
White-spotted Pinion

Apamea lithoxylaea
Apamea crenata
Apamea epomidion
Apamea remissa
Apamea anceps
Apamea sordens
Apamea ophiogramma

Light Arches
Clouded-bordered Brindle

The

Olive

Dingy Shears

Dunbar
Dark Arches

Clouded Brindle

Dusky Brocade
Large

Nutmeg

Rustic Shoulder-knot

Double Lobed
Marbled Minor
Tawny Marbled Minor
Middle-barred Minor
Cloaked Minor

Oligia strigilis
Oligia latruncula

Oligia fasciuncula

Mesoligia furuncula
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2342
2343
2345
2352
2353
2360
2361
2364
2368
2369
2375
2377
2380
2381
2382
2387
2389
2403
2418
2422
2434
2437
2441
2442
2443
2450
2452
2466
2469
2473
2474
2477
2489
2492

Mesoligia literosa

Rosy Minor

Mesapamea secalis
Photedes minima

Common

Eremobia ochroleuca
Luperina lestacea

Amphipoea

oculea

Rosy Rustic
Frosted Orange

Hydraecia micacea
Goriyna flavago
Celaena leucostigma
Nonagria typhae
Rhizedra lutosa

The

Crescent
Bulrush Wainscot
Large Wainscot
Fen Wainscot
Treble Lines
Uncertain

Arenostola phragmitidis
Charanyca trigrammica

Hoplodrina alsines
Hoplodrina blanda
Caradrina morpheus
Caradrina clavipalpis

The

Earias clorana
Pseudoips fagana britannica
Diachrysia chrysitis

Green

Silver-lines

Burnished Brass

Golden Plusia

Polychrysia moneta
Autographa gamma
Autographa pulchrina
Autographa jota

Silver

Y

Beautiful Golden
Plain Golden Y
The Spectacle

Abrostola triplasia
Catocala nupta
Lygephila pastinum
Scoliopteryx libatrix
Laspeyria flexula

Hypena

Rustic

Mottled Rustic
Pale Mottled Willow
Bordered Straw
Cream-bordered Green Pea

Heliothis peltigera

Rivula

Rustic

Small Dotted Buff
Dusky Sallow
Flounced Rustic
Ear Moth

Y

Red Underwing

The Blackneck
The Herald
Beautiful Hook-tip
Straw Dot
The Snout

sericealis

proboscidalis

The

Herminia tarsipennalis
Herminia nemoralis

Fan-foot

Small Fan-foot

Acknowledgements
Gaston, and Dave Hipperson of NorI would like to thank John Fenn of Hockwold, Gerry Haggett of
wich, for assistance with the identification of species. I also thank the staff of the Natural History Department
at Norwich Castle Museum for allowing access to the collections.

References
Bradley, J. D. & Fletcher, D. S. 1979 A Recorder’s Log Book or Label List of British Butterflies
and Moths. London: Curwen Press.
Skinner, B. 1984 Colour Identification Guide to Moths of the British Isles. Harmondsworth: Viking.

THE MILLIPEDE CYLINDROIULUS LONDINENSIS IN NORFOLK- When

Brade-

470-477) wrote their Notes on Myriapoda 25,

Birks (1920, Atm. Mag. nat. Hist. (9) 6,
Preliminary Lists for Lincolnshire and Norfolk, they included Cylindroiulus londinensis. In
I said
the Millipedes of Norfolk (1987, Trans. Norfolk Norwich Nat. Soc. 27(5), 363-369),
been
it
has
that
announce
to
that its occurrence in this county was doubtful. I am happy
record
the
only
This
is
found, in large numbers, in a wood pile at Bressingham (TM085805).
overlooked. Its range
for East Anglia which seems odd as it is a large species and not easily
evidently breeding
It
was
London.
aroimd
extends to the North of England but its stronghold is
The species was
present.
were
immatures
at Bressingham, as both adults and various sizes of
1990
at their Annual
April
20
on
Group
found by members of the British Myriapod Study

Weekend Meeting, which was based
R.E.

in

North Suffolk

JONES, The Lynn Museum, Old Market

Tram. Norfolk Norwich Nat.
1990 28(5), 329-408.

this year.

Square, King’s Lynn,

Soc.
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PE30 INL.

ADDITIONAL RECORDS OF CLADONIA (LICHENS) IN NORFOLK
S.A.
9 Eversley Court,

Manning

Cromer, Norfolk

NR27 9HR

Introduction

With the publication of Peter Lambley’s lichen flora of Norfolk (Lambley, 1988,
1989) students now have a valuable bench-mark from which to move according to
their individual interests in the county’s lichens.

As a supplement to his work, I move back in time and present additional records
of Cladonia species which have accumulated from my long interest in this genus,
whose members may form important features of the vegetation of heaths, dunes
and even waste places. I also include notes on excluded species and doubtful records
and supplementary data on habitats.
Additional records
Except where otherwise stated, all collections were made by the present author and
there is supporting material in his personal herbarium. Changes in the numbers
of 10 km squares from which Lambley recorded each species are shown in the form
10-1-7 and grid references of records up to and including 1960 are placed in parenthesis.
British Museum (Natural History) herbarium.
HbSAM -author’s herbarium

HbBM—

Cladonia arbuscula:

+

6

5

53/(74) Holme-next-the-Sea, E. Dahl & M.C.F. Proctor, 1952; 52/78 Weeting, P.
Harding, 1964; 63/01 Bylaugh, 1965; 63/11 Horsford Heath, 1980; 63/41 Winterton, A.J.

Kerr 1965.

Cladonia cariosa; 2 + 0
53/(91) Honeypot Wood, Wendling, E.A. Ellis 1958, conf. 1990 H.J.M. Sipman
(Botanical Garden & Museum, Berlin-Dahlem) HbSAM. This record pre-dates the
one (Lambley, 1989) by 23 years and

oldest published Norfolk

known occurrence of

the species in the county.

4+1

Cladonia cervicornis:

63/14 Sheringham, 1965.

Cladonia chlorophaea

agg. 28 + 8
53/70,72; 52/79,88; 63/14,24; 62/(08),(09)

Cladonia

ciliata var. tenuis 7

+ 4

53/63; 63/01,14; 62/(09)

Cladonia coccifera

9

+ 2

53/72; 63/01

Cladonia coniocraea 42 +

2

53/70; 62/(08)
Trans. Norfolk Norwich Nat. Soc.

1990 28(5), 329-408.
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is

therefore the

first

Cladonia crispata var. cetrariiformis 6 + 2
52/98 Bridgham Heath, 1970; 63/22 Bryants Heath,
Cladonia digitata

+

5

F.

Rose 1969

HbBM.

1

63/11 Felthorpe woods, 1970

Cladonia flmbriata 32 +

5

53/74; 63/20,24; 62/(07),(08)

11+3

Cladonia floerkeana
52/98; 63/14; 62/(09)

Cladonia foliacea

9

+ 2

53/63,74

Cladonia furcata

11+8

53/63,72; 52/(78),79,88; 63/(1 1),24; 62/(09)

Cladonia glauca 4 + 5
53/62 Wolferton, 1972; Roydon Common, E.A. Ellis 1953; 53/(84) Scolt Head Island,
E.A. Ellis 1936, HbBM & HbSAM; 52/98 Bridgham Heath, 1970; 63/01 Bylaugh
1965; 63/11 Felthorpe, 1979; Horsford, 1948-51

Cladonia gracilis 5 + 5
53/(90) Saham Toney, Miss E.R. Noble 1939;
ble, 1938; 63/(12)

Buxton Heath, E.A.

Old Buckenham

Hall, 1949.

Cladonia humilis

Ellis,

Miss E.R. No1939; 63/14 Sheringham, 1965; 62/(08)
52/(89) Tottington,

+ 8

2

53/63 Snettisham, 1971; 53/72 Great Massingham, 1971; 53/74 Holme next the Sea,
1971; 63/14 Sheringham, 1965; Beeston Regis, 1948; 63/(21) Spixworth, 1947; 63/24
Cromer, 1982; 63/(30) Wheatfen, M.J.D. Cockle, 1937; 62/(08) Old Buckenham
Hall, 1949.

Cladonia macilenta 25 + 4
52/(89); 63/01,20; 62/(09)

Cladonia ochrochlora

+ 2

2

63/(30) Wheatfen, 1942; 62/(08) Old Buckenhamn Hall, 1949-50

Cladonia pocillum

6

+

1

53/74 Holme-next-the-Sea, 1971

Cladonia polydactyla

3

+ 2

63/11 Felthorpe, 1970; 63/12

Cladonia portentosa

11

+

Marsham Heath, 1979
1

63/14
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Cladonia pyxidata

+

2

1

53/74 Holme-next-the-Sea, 1971

Cladonia ramulosa

6 + 7

53/63 Snettisham, 1971; 53/72 Great Massingham, 1971; 52/79 by Swaflham Gap,
1970; 63/11 Horsford-Felthorpe, 1936-79; 63/24 Cromer, 1982; 62/(08) Old
Buckenham Hall, 1950; 62/(09) Old Buckenham Hall, 1949-50

Cladonia rangiformis 8 +

6

53/63,74; 52/79,88; 63/24; 62/(08)
3 + 6
63/(11) Horsford-Felthorpe, 1937-48; 63/(14) Beeston Regis, 1948; 63/20 Mousehold
Heath, 1984; 63/24 Cromer, 1982; 62/(08) Old Buckenham Hall, 1949-50; 62/(09)

Cladonia scabriuscula

Old Buckenham Warren, 1949

Cladonia squamosa

7

+ 2

63/01; 62/(09)

3+10

Cladonia subulata

53/(62) Wolferton, E.L. Swann, 1958; 53/72 Great Massingham, 1971; 53/(91)
Bilney, Miss E.R. Noble 1960; 52/88 Croxton, 1969; 63/01 Bylaugh, 1965; 63/(11)
Horsford-Felthorpe, 1936-48; Ringland Hills, 1949; 63/(14) Beeston Regis, 1948;
63/(30) Wheatfen, 1942; 62/(07) Little Fen, South
Old Buckenham Hall, 1949-50

Cladonia uncialis

ssp.

Lopham, E.A.

Ellis 1953; 62/(09)

biuncialis 7 + 2

52/(89); 63/14

Excluded species and doubtful records
Cladonia caespiticia: I support Lambley’s view that the Blakeney Point record is
doubtful. Certainly the Census Catalogue (Watson, 1953) entry for East Norfolk
was based on incorrectly determined material.

Cladonia mitis: Lambley

is correct in excluding this species from the Norfolk list.
records for 53/(62) and 63(11) (Manning, 1960) were errors. According to annotations by W. Watson in a manuscript catalogue (Manning 1938), A.L. Smith
named a Blakeney specimen as Cladonia mitis. However, despite their remark that
this unconfirmed report could be correct. Brown and Brown (1968) did not find
the species during their three-year study at Blakeney Point.

My

Cladonia pleurota: Lambley’s verdict “status uncertain” is most apt, for Norfolk
specimens previously referred to this species by me belong to Cladonia coccifera as
now understood. The species should be deleted from the Norfolk list.
Cladonia

stellaris:

The

old records for Scolt

Head and Blakeney Point are, as Lambley
by Manning (1960) and Brown

suggests, almost certainly errors for the reasons given

& Brown

(1968)

Cladonia subcervicornis: Rightly excluded from Lambley’s Norfolk
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list.

The Census

Catalogue (Watson, 1953) entry for East Norfolk was an error based on incorrectly
determined material.

Cladonia habitats in Norfolk
Inevitably sites and habitats are listed according to an author’s own experience, but
as this widens over time and space the lists become longer and more varied. Thus,
while it is true that, as Peter Lambley asserts, most Norfolk records of this “reindeer

moss” are from dunes, Cladonia arbuscula also grows on odd bits of heathy ground
and at the sides of forest rides. Similarly the little cup-lichen Cladonia humilis is
not confined to dunes but may turn up on other light soils both at the coast and
inland.

The important thing is that students of lichens (and not only lichens) should
always be ready to attempt to answer for themselves the two key questions posed
by that great Kew botanist Sir Edward Salisbury; “What have we here? What is
happening here?”
In this way, one discovered, for example, lichens growing on decaying thatch
at Old Buckenham, the species including Cladonia chlorophaea, C. coniocraea, C.
macilenta, C. ramulosa and C. subulata.
Finally, a plea to those caring for nature reserves, country parks, woods and
commons: please don’t be too clean and tidy but leave well alone. Lichens (and indeed many other organisms) need decaying logs, undisturbed ground and tree trunks,
especially in places like Norfolk where, as Peter Lambley’s excellent Lichen Flora
makes plain, so many species have vanished.
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WEATHER SUMMARY
N.W.K. Brooks

79

The

Street,

Old Costessey, Norfolk

January— So

benign and persistently mild was the month that it was difficult not
had already arrived. Constant high
nearly
continuous
supply
of warm and dry south west
pressure to the south fed a
and southerly winds across the county, with most of Norfolk recording little more
than half the normal monthly rainfall, making it the driest January since 1973. For
the first time for many years there has been a successive December and January
devoid of snow.
to

become

lulled into a conviction that spring

Trans. Norfolk Norwich Nat. Soc.
1990 28(5), 329-408.
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February - The mildest since 1961, (although in a few areas 1974 was even milder).
The mean temperature of 5.6°C was actually higher than the average for March!
Day maxima were particularly high, with a very high early February reading of
15.0°C on the 6th, (the highest February temperature since 1976). Rainfall was
rather below average throughout the county. Very slight snow fell on two days. An
exceptionally deep depression passed near to East Anglia on the 25th, and caused
the barometer to fall to 950 millibars (28.05 inches), which is the lowest ever recorded
in Norfolk, (although in January 1886 it fell to near that figure at 28.08 inches).

March

-

Another very mild month,

(the

mildest since

1981), with daytime
at times rivalled early

temperatures befitting April rather than March. The warmth
summer, and the magnificent 19.4°C reached on the 30th was the highest March
temperature recorded since 20.4°C was noted in mid-March 1972. The effect of
the premature warmth was very apparent, with many plants and trees exhibiting
growth about three weeks ahead of normal. Rainfall was above average throughout
the county. The most dramatic event of the month was the quite exceptional display
of the aurora borealis (Northern Lights), observed during the night of the 13th— 14th.
The display commenced around 22.00 hrs with a pronounced pale white glow, (as
if sunrise was imminent), on the northern horizon. At 00.30 hrs on the 14th occasional rays of light were extending from the north to an elevation of about 60°.
Between 01.00—01.30 hrs the display intensified with “curtains” or “hanging
drapery” forms of the aurora, shimmering and extending at times to 90°. To the
north-north east rayed patches of light were visible. The colour of the aurora
throughout was pale yellow, sometimes very pale greem. Its intensity was comparable,
and sometimes exceeding, moonlit cirrus cloud. It is extremely rare at our latitudes
to observe an aurora display extending virtually overhead.

April - At long last the sequence of warm months come to an end, and the month
had a mean temperature as much as 1.1 °C below that of March. It was the wettest
April since 1981, and the coldness of the month was emphasized by snow, albeit
slight, being observed on five days. Funnel clouds were seen along the eastern sector of the Norfolk/Suffolk border on the 13th, and a waterspout was observed on
the river Yare at the Buckenham Marshes on the same date.

May

-

A superb month with temperatures worthy of high summer. It was the
May since 1947 and the sunniest since before 1925. Rainfall was very defi-

warmest

with the only comparably dry Mays since 1841 being 1960 and 1936. Maxima of 21°C or over were recorded on twelve days, and the maximum of 28.2°C
on the 24th was notable.
cient,

June - A

variable month with a mean temperature close to normal. Although maindry until the final week heavy thunderstorms on the 27th and 30th yielded rainfall totals of over 30mm on both dates, resulting in much of the county having double
the normal rainfall. In a small area just to the west of Norwich it was very wet
with 260% of average rainfall recorded.
ly

July - The sunniest since 1976 and the warmest for six years. Maxima of 21°C
were reached or exceeded on twenty two days and 25 °C was recorded daily from
the 19th— 26th inclusive. On the 22nd 29.4°C was reached, the year’s hottest day.
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a

was very variable due to heavy thunderstorms on the 8th and 29th. Much
of the county was quite dry however, but the thunderstorm on the 8th produced
at Colney. A small torsome notable falls of 54.7mm at Bracon Ash, and 53.8
nado, described as resembling an ’upside down ice-cream cone’ was observed at
Beetley near Dereham on the 21st.
Rainfall

mm

Exceptionally sunny, dry, and warm, the ration of sunshine being the
most generous in August since the memorable summer of 1976. A complete absence
of thunderstorms allowed the county’s rainfall distribution to be fairly uniform,
although some localized heavy rain on the 26th allowed a few areas to be particularat Felmingham on that date is noteworthy.
ly wet. The rainfall total of 48.5

August

-

mm

continuation of sunny conditions until the final week, when cloudy
skies and falling temperatures heralded the approach of autumn. However it shared
with 1988 the distinction of being the warmest September in Norfolk since 1961.
Rainfall was exceptionally variable with many southern parts of the county experiencing a very dry month, while in many northern localities it was rather wet. The
16th was a very wet day in much of North Norfolk, with 24 hours rainfall totals
at Holme, and 35.2
at Warham, 36.0
at North Creake, 37.0
of 38.4

September A
-

mm

at

mm

mm

mm

Langham.

October - The warmest since 1969, with temperatures actually tending to rise as
the month progressed. It was dry almost everywhere, and air frost was escaped
unusual

for October.

sunniest since 1973, and although much of the month was mild,
when clear skies allowed the month’s
it became cold and frosty during the final week
nineteen ground frosts.
frost frequency to be excessive, there being ten air frosts and

November The
-

December

-

in succession to be milder than average,
of
a frosty spell early in the month. The 1st with a maximum

The seventh December

although there was
2.3°C, screen minimum of -5.9°C,and ground minimum of -8.7°C was the coldest
Kingdom
night and day of the year. Norfolk was out of step with much of the United
experienced
localities
some
indeed
in that it was a wet month at almost all stations,
swept through
their wettest December for ten years. A very destructive tornado
Long Stratton on the 14th, and another, less wilful tornado occurred at Croxton,
near Thetford on the 21st.

temperature of 10.5°C 1989 was one of the warmest years
However 1938 had an almost idenin Norfolk since reliable records began in 1659.
were only 0.1 °C cooler. As a comparison,
tical mean temperature, and 1945 and 1959
annual means of 10.2 C and
the ’hot summer’ years of 1975 and 1976 produced
for sustained warmth,
noteworthy
particularly
10 3°C respectively. The year was
most of the year sunonly April being significantly colder than normal. Throughout
although Norfolk fared
shine amounts were excessive, and most months were dry,
just enough rainfall to prevent
better than most of England as there was usually
very slight snow was
Although
the ground from becoming excessively parched.
snow lay in 1989—
observed on nine days, there was not a single occasion when

The Year— With a mean

very rare occurrence.
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WEATHER

MEAN
TEMPERATURE

NO. OF AIR

AND GROUND

SUNSHINE

HOURS

FROSTS

°C

Avg.

1989

Avg.

1989

Avg.

Jan.

5.3

3.5

11/16

11/19

65.1

51.2

Feb.

5.6

3.2

8/19

12/18

94.8

66.8

March

7.7

5.3

6/13

7/17

112.4

100.6

April

6.6

7.3

4/14

4/14

116.0

154.2

May

12.8

10.9

1/6

1/6

296.5

193.5

June

14.3

14.0

0/2

rare

254.1

202.6

very rare

277.0

193.9

very rare

234.1

186.7

126.1

149.8

87.8

109.1

1989

July

17.7

16.0

August

16.9

16.2

—
—

Sept.

15.1

13.9

0/0

rare/1

Oct.

12.1

10.4

0/3

1/6

Nov.

6.2

6.5

10/19

5/12

103.4

67.6

Dec.

4.9

4.2

11/14

9/17

34.6

50.5

Year

10.5

9.3

51/106

1801.9

1526.5

49/109

DAYS WITH
SNOW/HAIL

RAINFALL

mm
Costessey

Taverham

1989

Avg.

DAYS WITH

THUNDER

1989

Avg.

Jan.

27.5

58.4

0/0

5/1

0

rare

Feb.

36.7

45.0

2/0

4/1

0

rare

March

53.1

42.7

1/0

3/1

1

rare

April

75.9

39.9

5/2

1/1

2

1

May

10.4

41.7

0/2

rare

3

2

June

124.8

43.2

0/1

very rare/rare

5

3

July

52.9

57.9

-10

—/rare

3

3

August

24.4

54.9

-10

—/rare

0

3

Sept.

21.2

53.6

-10

—/rare

1

2

Oct.

44.7

62.5

0/0

rare

0

1

Nov.

39.7

71.1

0/0

2/1

1

rare

Dec.

100.5

57.7

1/0

3/1

1

rare

Year

611.8

628.6

18/6

17

9/5

Averages quoted above are for 46 years to 1984 for

408

rainfall,

1989

Avg.

15

otherwise for 17 years to 1984.
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