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During its 125th anniversary celebrations, the Norfolk and Norwich

Naturalists' Society announced its intention to document the wildlife of

Norfolk for the start of the new millenium in a project called Wildlife

2000. In practical terms the project was launched in May 1995 when

representatives of the Society, English Nature, Norfolk Wildlife Trust and

the Castle Museum met and agreed to share this common vision.

Sir Thomas Browne has given us a fascinating glimpse of seventeenth

century wildlife in the County of Norfolk. He writes of bustards, storks,

ravens and kites; salmon and otters; and the mole cricket which he

describes as common in "fenny places.... and dunghills and churchyards

in this citty."

Nineteenth century records of the mole cricket from Castle Acre and Stoke

Holy Cross suggest a lingering presence for this species in river flood

plains across the county, but we are left tantalisingly ignorant of its

historic distribution. How widespread was it, how abundant where it did

exist, and until how recently did it survive?

Wildlife 2000 is a project designed to ensure that twenty first century

naturalists will have the answers to the equivalent questions they might

ask about our flora and fauna, as they approach the end of their own

century.

Wildlife 2000 seeks to create a "time capsule" which will preserve our

knowledge of the countryside, and what could be found in it at the start

of the third millenium. The project is not just concerned with nature

reserves and rare species, but seeks to give an accurate account of the

wider countryside and the commoner species which abound within it.



Just as the mole cricket was common in Thomas Browne's day but is now
lost, so any other creature or plant which we take for granted could

become rare or extinct over the next century. By documenting the wildlife

heritage which we pass into the care of the twenty first century, those who
come after us may be in a better position to preserve and protect that

legacy.

In this issue of the Transactions of the Norfolk and Norwich Naturalists'

Society three papers reflect the aims of the Wildlife 2000 project. Lindsay

Moore provides an overview of the flora of chalk grasslands in Norfolk

and links this with detailed descriptions of all the calcareous sites in the

County. Calcareous grasslands are under threat both nationally and

internationally and the paper highlights the need for protection and

appropriate management. Dick Hamond changes the focus from habitats

and communities to look closely at three small groups of entomostracan

Crustacea within the Norfolk area. He describes seventeen species with

notes on their Norfolk distributions. Phil Withers observes that there are

many groups of insects which, although widespread, are unpopular and

tend to be ignored by most naturalists. The British fauna of free-living

bark-lice is slightly in excess of 50 species and he records 26 of these

from Norfolk.
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WILDLIFE 2000

CHALK GRASSLAND IN NORFOLK

Lindsay Moore
English Nature 60 Bracondale Norwich NR1 2BE

Introduction

This paper is based on a survey of the calcareous grasslands in East Anglia

undertaken by the author in 1991 and set out in a report (Moore 1993).

Calcareous grasslands are under threat both nationally and on the continent,

so the focus of the survey was to determine whether this habitat type was

receiving adequate legal protection within the Sites of Special Scientific

Interest (SSSI) series. This involved the survey of all known calcareous

grasslands above a minimum qualifying size (0.3 ha), according to the

National Vegetation Classification (NVC) as described in Rodwell (1994).

The survey identified the different calcareous grassland community and

sub-community types present. Certain of these types, due to their floristic

richness and or scarcity of occurrence, qualify a grassland for SSSI status.

The work highlighted the presence of such ‘notifiable’ communities and in

some cases the need for protection and/or appropriate management.

This paper summarises the reports findings relevant to Norfolk and

discusses the distribution of calcareous grassland in relation to natural and

man-made features both ancient and more recent.

Histoiy

Although chalk underlies about fifty percent of the County, the drift cover

means that chalk is rarely close to the surface. This has restricted the

development of calcareous grasslands to small areas. In addition, the

subdued relief has rarely imposed any constraint to ploughing (unlike the

chalk downlands of southern England where the scarp faces have been too

steep to plough) and this has reduced the area of chalk flora still further.

Loss of calcareous grassland has probably been taking place since the

Trans. Norfolk Norwich Nat.Soc.

1997 31 0) 1



enclosures in the late eighteenth and early nineteenth centuries when

extensive areas of sheep walk were enclosed. The losses of the last fifty

years have been well documented in the Flora of Norfolk (Petch and

Swann 1968) and can be attributed to afforestation, agricultural reclamation,

lack of grazing and waste disposal in old quarries and cuttings.

The reduction in rabbit numbers since the onset of myxomatosis in 1953

and subsequent outbreaks has been particularly damaging to sites no longer

grazed by livestock. This probably explains the decline of interesting

grasslands at Devils Ditch, Cranwich, and at Devils Ditch, Garboldisham.

Examples of chalk-loving vascular plants lost from the Norfolk flora in the

last fifty years include Bastard Toadflax (Thesium humifusum) and Spring

Cinqefoil (Potentilla tabemaemontani), whilst others such as Spiked

Speedwell (Veronica spicata) and Autumn Lady's-tresses (Spiranthes

autumnalis) have been reduced in distribution.

Distribution

Calcareous grassland survives in two main areas; the Breckland and the

north-west of the county, with a few scattered outliers elsewhere. It can be

found associated with a range of natural topographical features such as

river cliffs (eg Cockthorpe Common) and pingos (eg East Walton and

Adcock's Commons). In Breckland, soil patterning is also very important

in determining the presence or absence of chalk vegetation.

Unimproved chalk grassland also occurs on man-made earthworks where

the chalk has been brought to the surface or exposed during construction.

These include ancient historical sites such as flint mines (eg Grimes

Graves), forts (Warham Camp), linear banks (Bichamditch) and castle

mounds (eg Castle Acre). More recent works include railway lines, quarries

(Wells Chalkpit) and those caused by military activities such as camp bases

(Cranwich Camp) and bomb craters.

Types of Chalk grassland and associated vegetation communities

The following chalk grassland communities described in the National

Vegetation Classification by Rodwell have been found during the survey

in Norfolk.

Trans. Norfolk Norwich Nat.Soc.
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CG2 Sheep fescue-Meadow Oat-grass (Festuca ovina-A venula pratensis )

grassland. This is defined as true chalk grassland. It is rare in Norfolk due
to drift cover.

There are a number of sub-communities distinguished of which the

following two occur in Norfolk: the CG2a Dwarf Thistle-Squinancywort

(Cirsium acaule-A sperula cynanchica) sub-community, Dropwort-Common
Rock-rose (Filipendula vulgaris-Helianthemum nummularium variant.) and

the CG2c Yorkshire Fog-White Clover (Holcus lanatus-Trifolium repens )

sub-community

The CG2 community is characterised by the presence of Meadow Oat

-grass {A venula pratensis), Quaking Grass (Briza media), Glaucous Sedge

(Carex flacca), Sheep's Fescue (Festuca ovina), Mouse-eared Hawkweed
(Hieracium pilosella), Crested Hair-grass (Koeleria macrantha), Rough
Hawkbit (Leontodon hispidus), Fairy Flax (Linum catharticum), Bird's-foot

Trefoil (Lotus comiculatus), Ribwort Plantain (Plantago lanceolata), Salad

Burnet (Sanguisorba minor), Small Scabious (Scabiosa columbaria) and

Thyme (Thymus praecox).

CG6 Downy Oat-grass (A venula pubescens ) grassland. This is very rare in

Norfolk and only the CG6a Cock'sfoot-Quaking Grass (Dactylis glomerata

-Briza media) sub-community was found.

The CG6 community is characterised by the presence of Meadow Oat

-grass (A venula pratensis), Downy Oat-grass (A. pubescens), Red Fescue

(Festuca rubra), Bird's-foot Trefoil (Lotus comiculatus), Dandelion

(Taraxacum officinale agg) and the moss Pseudoscleropodium purum

CG7 Sheep's Fescue-Mouse-eared hawkweed-Large Thyme (Festuca ovina

-Hieracium pilosella-Thymuspraecox/pulegioides) grassland. This is largely

restricted to the Breckland within the British Isles.

There are a number of sub-communities of which the following occur in

Norfolk: the CG7a, Crested Hair-grass (Koeleria macrantha) sub

-community (resembles CG2),CG7b Cladonia spp sub-community, CG7c,
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Ditrichum flexicaule-Diploschistes scruposus sub-community.

The CG7 community is characterised by the presence of Sheep's Fescue

(Festuca ovina), Mouse-eared Hawkweed (Hieracium pilosella), Rough

Hawkbit (Leontodon hispidus), Thyme (Thymus praecox/pulegioides) and

the moss Hypnum cupressiforme.

Associated communities

The calcareous grassland types often occurred in intimate association as

transitions and mosaics with a range of acid (U), sand-dune (SD) and

neutral (MG) grasslands.

U1 Sheep's Fescue-Common Bent-grass-Sheep's Sorrel (Festuca ovina-

Agrostis capillaris-Rumex acetosella) grassland. This is characterised by

the presence of these species. There are a number of sub-communities of

which the Uld Sweet Vemal-grass-Bird's-foot Trefoil (Anthoxanthum

odoratum -Lotus comiculatus) sub-community is most associated with

calcareous vegetation.

SD8 Red Fescue-Lady's Bedstraw (Festuca rubra-Galium verum') fixed

dune grassland. This is characterised by the presence of Red Fescue

Festuca rubra Lady's Bedstraw (Galium verum), Bird's-foot Trefoil (Lotus

comiculatus), Ribwort Plantain (Plantago lanceolata), Smooth

Meadow-grass (Poa pratensis) and White Clover (Trifolium repens). The

SD8b Field Woodrush (Luzula campestris) sub-community is characteristic

of calcareous fixed dunes and is often associated with calcareous grassland.

MG1 False Oat-grass (A rrhenatherum elatius ) coarse grassland is

characterised by the presence of False Oat-grass and Cock'sfoot (Dactylis

glomerata). Two sub-communities were found associated with calcareous

grassland: the MGld Wild Parsnip (Pastinaca sativa) sub-community and

the MGle Common Knapweed (Centaurea nigra) sub-community.

MG5 Crested Dog's-tail-Common Knapweed (Cynosurus cristata-Centaurea

nigra) meadow and pasture. This is characterised by the presence of

Common Bent-grass (Agrostis capillaris), Cock'sfoot (Dactylis glomerata),
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Sweet Vernal-grass (Anthoxanthum odoratum), Common Knapweed
(Centaurea nigra), Crested Dog's-tail (Cynosurus cristatus), Red Fescue

(Festuca rubra), Yorkshire Fog (Holcus lanatus), Bird's-foot Trefoil (Lotus

comiculatus), Ribwort Plantain (Plantago lanceolata), Red Clover

(Trifolium pratense ) and White Clover (T. repens). The MG5b Lady's

Bedstraw (Galium verum) sub-community is the one found associated with

calcareous grassland particularly on boulder clay.

Distribution of grassland types

In north Norfolk, naturally steep chalk slopes at Cockthorpe Common and

Ringstead Downs support CG2a which is the most floriferous of the

calcareous grasslands. This type is also found on ancient earthworks such

as the iron age fort at Warham and Bichamditch, an Anglo Saxon linear

bank. CG2c/MGle occurs on the Medieval castle mound of Castle Acre.

At East Walton and Adcock's Commons the chalk ridges of the pingos

support CG2c grassland, whilst those at Foulden Common support CG2a
which progresses to a CG6a Avenula grassland where it is undergrazed.

Similar, but less well developed ridges at East Harling Common support

CG6a. CG6a occurs in damp situations at Middle Harling and Kenninghall

Fens. CG6 occurs at Bamhamcross Common and also Robin’s Lodge West

in the Stanford Training Area as a mosaic with MG5b.

At Leziate Fen a MG5b/CG2 community is developed on man-made ridges,

which have large lumps of tufa embedded in them. The same community

occurs at nearby Sugar Fen, where it may also be on tufa deposits.

At Alderford Common the old chalk pit supports a mesotrophic grassland

MG5b that approaches a CG6. Wells chalkpit supports CG7. Elsewhere

chalk pits tend to support an immature grassland that is difficult to define

in National Vegetation Classification terms.

CG7b is the characteristic grassland type of the Brecks. Stanford Training

Area and Weeting Heath have extensive areas of patterned ground and

classically support support CG7b in mosaic with Uld. In contrast, patterned

ground at Gooderstone warren is unique in supporting a mosaic of CG2a and

CG2c. CG7a is more floriferous than CG7b and resembles CG2. It occurs
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at Bodney Warren in the Stanford Training Area and on Narborough

Railway Embankment where it occurs in a borrow pit as CG7a/CG2.

CG7c is confined to Breckland where it is best developed in Suffolk,

particularly at Lakenheath Warren, where the chalk sub-soil may have been

exposed as a result of the great sand blows in the seventeenth century.

Elsewhere in Suffolk it occurs on sites which have been disturbed by

nineteenth century flint mining, or more recent activities such as quarrying

or munitions burial. In contrast in Norfolk it is confined to a small pit and

a pathway on Weeting Heath.

Soils

The survey found that there is a correlation between soil and community

type. Both Brown Calcareous Earths and Brown Sand Soils have developed

over the Chalky and Flinty Drift. CG2a, CG2c, CG6 and CG6a
communities are associated with the Brown Calcareous Earths, while the

Brown Sand Soils tend to support CG7b, SD8b and Uld communities.

Chalky till supports MG5b/CG2 communities.

Breckland

In the Breckland there is a wide range of light soils derived from

mixtures of boulder clays and sands which have often been sorted by the

effects of freezing and thawing in late glacial times. This creates patterned

ground which is represented by polygons on the level ground and stripes on

slopes. Consequently the closeness to the surface of the underlying chalk

and the amount of calcareous material in the overlying deposits can vary

markedly over short distances. This was well illustrated in the profile

exposed in a 1km long trench dug during military exercises across Bodney

Warren in the Stanford Training Area (Figure 1). The complexity of the

grasslands which grow on these soils is reflected in the term grass-heath

which covers a range of both acid, neutral and calcareous heaths which can

be bewildering to the observer.

Watt (1936, 1940) was the first to describe the range of grass-heaths that

these soils support. Grassland A as defined by Watt, occurs on highly

calcareous immature soils with a high pH whilst at the other end of the
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spectrum, Grassland G occurs on deep sandy soil with a low pH. The

I

present survey showed that these can now be assigned to the following

NVC communities (Watt's classification in brackets): CG7c (A), CG7b (B),

and U1 (D-G). The most difficult of Watts communities to relate to the

NVC was Grassland C in which the soils are deeper and less base rich than

A and B, strongly calcicolous associates are rare or absent, whilst calcifuges

start to appear. In terms of the NVC the linking community was found to

be either the calcareous fixed dune community, SD8b or the more

mesotrophic of the acid grasslands, Uld.

The critical separation of the CG7b, SD8b and Uld communities depended

!

particularly on the identification of grasses along with some other indicator

species, for example:-

• CG7b. This community was characterised by the presence of the grasses

Red Fescue (Festuca ovina), Crested Hair-grass (Koeleria macrantha),

Meadow Oat-grass (Avenula pratensis), and the herbs, Mouse-eared

Hawkweed (Hieracium pilosella), Thyme (Thymus praecox/pulegioides ) and

Purple Milk-Vetch (Astragalus danicus).

!SD8b. This community was characterised by a mesotrophic appearance

with the grasses, Red Fescue (Festuca rubra), Smooth Meadow-grass (Poa

pratensis), and the herbs Lady's Bedstraw (Galium verum), Ribwort Plantain

(Plantago lanceolata), Birds-eye Speedwell (Veronica chamaedrys), and

(Common Cat's-ear (Hypochoeris radicata). The following were also

(occasionally present: Sheep's Fescue (Festuca ovina), Mouse-eared

Hawkweed (Hieracium pilosella), Thyme (Thymus praecox), Large Thyme

(T. pulegioides), and Purple Milk-vetch (Astragalus danicus).

I Uld. This community was characterised by the presence of the grasses,

'Sheep's Fescue (Festuca ovina), Common Bent-grass (Agrostis capillaris),

! Sweet Vernal-grass (Anthoxanthum odoratum), and the herbs Lady's

Bedstraw (Galium verum),Yarrow (Achillea millefolium), Bird's-foot Trefoil

(Lotus comiculatus), Harebell (Campanula rotundifolia), Sheep's Sorrel

(Rum ex acetosella) and Ribwort Plantain (Plantago lanceolata).
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The CG7 and U 1
grasslands were more difficult to separate when they were

undergrazed as there is an increase in dominance of Sheep's Fescue (Festuca

ovina) in both.

As a further aid to clarifying the relationship of soils to vegetation in the

grass heaths, soil samples were taken from mole hills in the Stanford

Training Area (STANTA) and pH determined by a standard method (Page

1982) with the following results. The sample size was small but it does

show that SD8b is intermediate to CG7b and Uld, whilst the CG2 occurs

on the most alkaline soil.

LOCALITY NVC pH

STANTA; Bodney CG7b 7.4, 7.34, 7.33

Warren Uld 5.87, 5.93, 6.12

STANTA; Westmere 1 CG7b 7.43

SD8b 7.06, 7.09

STANTA; Westmere 2 CG2c 7.57

Sometimes chalk was sufficiently near the surface for deep-rooted calcicoles

to grow in the U1 and SD8 communities as with Common Rockrose

(Helianthemum nummularium) and Salad Burnet (Sanguisorba minor) at

Swaffham Heath.

In Breckland, calcareous soils are also associated with another type of

periglacial feature often referred to as pingos. These were formed by the

freezing of water upwelling in springs. Repeated freezing causing the

updoming of the covering deposits. When permafrost conditions ceased the

centre of the pingo subsided forming a hollow or pond surrounded by a

rampart of calcareous soil.
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DESCRIPTION OF SITES SURVEYED
Alderfond Common
Grid Reference: TG 129182. Area: 16.8ha.. SSSI. NVC Communities:

MG5b (1.56 ha).

Local Rarities: Carlina vulgaris, Cirsium acaule, Ophioglossum vulgatum,

Thymus pulegioides

Description: The abandoned marl workings/chalk pit on this site support the

only remaining example of calcareous grassland in East Norfolk. The base

of the pit consists of hummocks and hollows. Anthills are numerous and

some are impressively large. The vegetation is rabbit grazed. In places it

is quite short while elsewhere it remains tussocky with scattered scrub. The

main grass species are Festuca rubra, Agrostis capillaris
,
Briza media,

A rrhenatherum elatius, Holcus lanatus, Trisetum flavescens and Koeleria

macrantha Herbs include Leontodon hispidus. The ranker grassland

resembles CG6. No A venula spp were recorded, but these may have been

overlooked as the survey was undertaken early in the season. The old pit

is surrounded by a scrub thicket of Crataegus monogyna with Sambucus

nigra, Rosa sp, Salix sp, Euonymus europaeus and Tamus communis.

Bamhamcross Common
Grid Reference TL 865813 Area: 67.3ha.. SSSI. NVC Communities:

CG6 (0.8ha), SD8b, MG Id

National Rarities: Medicago falcata. Previously recorded - Artemisia

campestris, Phleum phleoides. Local Rarities: Cirsium acaule, Danthonia

decum bens

Description: Bamhamcross Common is part of the Thetford Heaths

complex. It supports a wide range of plant communities; calcareous (CG6),

neutral (MG Id), acid (Ulb) and fixed dune (SD8b, SD12) grasslands, sand

sedge dominated swards (SD10), gorse, broom and hawthorn scrub and oak

and pine woodland. These communities appear to indicate that this is an

area of old stabilised inland dunes.

Calcareous grassland (CG6 - A venula pubescens ) occurs as small, isolated

patches that merge into MG Id neutral grassland, in the north-west part of
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the common. There are a number of grassy hollows here which are thought

to be old flint workings, excavated in the early part of the last century,

(Ducker, 1958). The calcareous grassland here may therefore be the result

of mans' activity, bringing chalk to the surface. Areas of stone-striping just

south of this support SD8b - Festuca rubra-Galium verum fixed dune

grassland.

The CG6 is characteristically dominated by mixtures of Festuca rubra

(occasionally with a little F. ovina), Avenula pubescens and A. prcctensis.

Dactylis glomerata and Koeleria macrantha contribute to the rank character

and hummocky structure of the sward. Briza media and Danthonia

decumbens are present in small amounts. Mole activity is important for

creating patches of bare soil and bringing chalk (and flint) fragments to the

surface. The grassland is infrequently grazed by tethered horses and a few

rabbits. It tends to be patchy with taller grasses and herbs (Centaurea

scabiosa, Knautia arvensis, Achillea millefolium, Torilis japonica, Plantago

lanceolata, Medicago falcata, Anthyllis vulneraria, Galium verum, Linaria

vulgaris, Pastinaca sativa, Pimpinella saxifraga, Tragopogon pratensis and

Reseda luted) and lower growing species such as Cirsium acaule, Arabis

hirsuta, Campanula rotundifolia, Lotus comiculatus, Ranunculus bulbosus

and Sanguisorba minor.

Bichamditch, Beachamwell

Grid Reference: TF 746084. Area: 1.2ha.. County Wildlife Site. NVC
Communities: CG2a (0.4ha), MG Id (0.4ha)

Local Rarities: Cirsium acaule, Filipendula vulgaris, Helianthemum

nummularium, Hippocrepis comosa. Thymus pulegioides.

Description: This site consists of a section of the Devil's Dyke (that runs

7km north to south from Narborough to Caldecote) and the adjacent

broadleaved woodland with coppice and standards (Smeeth Wood). The

part of interest to this present survey includes a 0.5km length of the Devil's

Dyke with its corresponding east facing ditch and lies to the south of the

Swaffham to Downham Market road. The bank and ditch of this ancient

earthwork is known as the Bichamditch and is most substantially

constructed where it crosses the line of the Roman road. The site supports
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0.4ha of herb-rich calcareous grassland along the top and east facing bank

of the dyke with populations of five locally rare species.

The community type is a CG2a Filipendula vulgaris-Helianthemum

nummularium variant. A distinctive and unusual feature of this variant, is

that Festuca ovina is frequently replaced, in this case almost wholly, by F.

rubra The main species in the sward are F. rubra, Koeleria macrantha,

Avenula pratensis, A rrhenatherum elatius, Galium verum, Leontodon

hispidus, Sanguisorba minor, Scabiosa columbaria, Achillea millefolium,

Knautia arvensis, Plantago lanceolata Centaurea nigra and Pastinaca sativa

The grassland is suffering from neglect and consequently the sward is

becoming quite rank in places, with some progression to a MG Id

A rrhenatherum coarse grassland (Pastinaca sativa sub-community).

Occasional anthills and frequent molehills provide more open conditions for

the survival and recolonisation of some of the smaller and less

shade-tolerant species. Interest has been lost on the west facing bank where

herbicide spray drift from adjacent arable has reduced the vegetation to a

species-poor Arrhenatheretum. Interest also wanes at the southern end of

the dyke due to overshadowing of trees and shrubs. The grassland would

benefit from sensitive management to include scrub removal, grazing/

rotational mowing (in autumn) and an uncropped wildlife strip along the

west side.

Bridgham Heath

Grid Reference: TL 922865. Area: 446ha (includes Brettenham Heath).

SSSI. NVC Communities: CG6 (1.75ha), CG7b (0.25ha), SD8b,

(2.25ha)

Local Rarities: Filipendula vulgaris, Thymus pulegioides

Description: Bridgham and Brettenham Heaths are part of the Stanford

-Wretham Heaths and are linked via East Wretham Heath to the Stanford

Training Area, to form the largest remaining block of Breckland Heath. The

soils are predominantly acidic sands, heavily podsolised in places. The

communities range from heather and bracken dominated heath to acidic and

calcareous grassland, although the last is very restricted in area. Birch,

Trans. Norfolk Norwich Nat.Soc.

1997 31 (1) 11



Scots pine and gorse are variously invading parts of the heath. The heaths

are sheep-grazed. Calcareous grassland (CG6) and fixed dune grassland

(SD8b) communities present are associated with patterned ground and occur

in many small patches in a mosaic with Deschampsia flexuosa acid

grassland (U2). These polygons were visible at the time of the visit due to

the flowering of Filipendula vulgaris. A small area ofCG7b grassland occurs

to the east end of the heath.

Castle Acre Castle

Grid Reference: TF 819151. Area: 3.3ha.. Not designated. (English Heritage)

NVC Communities: CG2c/MGle (l.Oha)

Local Rarities: Cirsium acaule , Thymus pulegioides.

Description: Comprises CG2c/MGle grassland on a motte. Grassy

somewhat rank sward. Species present include Arrhenatherum, Festuca

ovina, F. rubra Koeleria macrantha Avenula pratensis, Carex flacca

Cirsium acaule, Leontodon hispidus, Linum catharticum, Origanum vulgare,

Plantago media Potentilla reptans, Prunella vulgaris, Ranunculus bulbosus,

Sanguisorba minor, Scabiosa columbaria Thymus pulegioides and

Tragopogon pratensis.

Cockthorpe Common
Grid Reference: TF 985430 Area 6.9ha SSSI. NVC Communities: CG2a
(1.7ha)

Local Rarities : Anacamptis pyramidalis, Cirsium acaule, Filipendula vulgaris,

Helianthemum nummularium, Thymus pulegioides. (Listera ovata and

Omithogallum umbellatum have also been recorded from this site).

Description: Cockthorpe Common lies in the valley of the River Stiffkey.

A closely-grazed, species-rich calcareous grassland occurs on the steep

terraced slopes of the north-west facing river cliff and west-facing side of

the now dry valley. The valley-bottom grassland has been improved and/or

reseeded. Short (l-2cm), closed turf supports an impressive thirty-four

species per square metre that occur as an intimate mixture. The vegetation

best fits the Filipendula vulgaris-Helianthemum nummularium variant of

CG2a. The main species in the sward are Festuca ovina, Koeleria macrantha
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Avenula pratensis, Sanguisorba minor, Primula veris, Cirsium acaule,

Ranunculus bulbosus, Carex caryophyllea, Carex flacca, Lotus comiculatus,

Plantago lanceolata, P. media, Prunella vulgaris, Briza media and Scabiosa

columbaria. Urtica dioica, Cirsium arvense, Sonchus asper, Arctium sp and

Glechoma hederacea occur around some very active rabbit warrens.

Cranwich Camp
Grid Reference: TL 775942 Area: 13.1 ha.. SSSI. NVC Communities: CG7b
(10.7ha), MGla/d (2.4ha)

National Rarities: Silene otites, Medicago minima. Hemiaria glabra,

Minuartia hybrida
, and Phleum phleoides have also been recorded from this

site.

Local Rarities: Astragalus danicus, Bromus erectus, Euphrasia sp, Ononis

spinosa Lichens: Cladonia cariosa (nationally uncommon) has been

recorded.

Description: An area of Breck grassland, bordered by woodland. Formerly

an army camp, the soil here has suffered disturbance and the camp bases in

particular now support an interesting flora. The grassland is a somewhat

impoverished, rank and tussocky Festuca ovina grassland (CG7b) with

Hieracium pilosella, Galium verum, Astragalus danicus, Anthyllis vulneraria,

Silene otites, Ononis repens and Reseda lutea and would benefit from

grazing or forage harvesting. Interest has been retained over the camp bases

where the vegetation is open with much bare ground and is rich in species.

These include A ira caryophyllea, Arenaria serpyllifolia, Dezmazeria rigida,

Erigeron acer, Medicago minima. Trifolium arvensis, Silene otites and the

lichens Cladonia and Peltigera spp. Particularly along the western edge of

the site where the soil is more neutral, A rrhenatherum has become abundant

in a species-poor MGla/d with Festuca rubra and bryophytes.

East Harling Common
Grid Reference: TM 000879 Area:14.9ha . SSSI. NVC Communities: CG6a

(1.3 ha)

Local Rarities: Cirsium acaule, Filipendula vulgaris, Ophioglossum

vulgatum, Silaum silaus.
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Description: Calcareous grassland occurs on the higher ground along the

eastern edge of the common. In places it is lightly rabbit grazed, while other

areas are somewhat rank with Arrhenatherum tussocks. Impressive large

anthills are present, but are disappearing beneath the gorse and other scrub

which is invading to such an extent that only small patches of the grassland

remain. The main species present in the sward are Festuca rubra,

Arrhenatherum, Avenula pratensis, A. pubescens, Briza Dactylis, Carex

hirta C. flacca and the herbs Sanguisorba minor, Centaurea nigra,

Filipendula vulgaris and Leontodon hispidus and a number of other

calcicoles present at low frequencies.

East Walton and Adcock’s Commons
Grid Reference: TF 734164 Area: 49.7ha.. SSSI. NVC Communities: CG2c
(c.7ha)

Local Rarities: Cirsium acaule, Danthonia decumbens, Euphrasia sp,

Filipendula vulgaris, Helianthemum nummularium, Ononis spinosa Thymus

pulegioides.

Description: The ground-ice depressions on the two commons are

surrounded by ramparts composed of a fine, frost-shattered chalk rubble and

sand deposit overlying a sandy material flooring the hollows. These

ramparts support CG2c grassland on their tops which grades into MG5b on

their sides. The CG2 grassland approaches CG2c - Holcus lanatus-Trifolium

repens sub-community in places. Locally, more acidic communities with

Calluna vulgaris (Uld) can be found. The species-rich sward is closely

grazed by cattle. It supports a rich mix of herbs and grasses with as many
as thirty-two species per square metre. The species present include Festuca

ovina (often accompanied and sometimes replaced by F. rubra), Agrostis

capillaris, Koeleriamacrantha,Dactylis glomerata, Holcus lanatus and smaller

amounts of Briza media Danthonia decumbens and Avenulapubescens

.

The

sedges Carex flacca C. caryophyllea and C. hirta are also present. The herbs

include Helianthemum nummularium, Cirsium acaule, Sanguisorba minor,

Plantago lanceolata P. media Centaurea nigra with smaller amounts of

Thymus pulegioides, Prunella vulgaris, Leontodon hispidus, Ononis spinosa

Euphrasia sp., Hippocrepis comosa Scabiosa columbaria Primula veris,

Linum catharticum and Galium verum.
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Soil section exposed at Bodney Warren in 1992. (Lindsay Moore)

Stemless thistle Cirsium acaule. (Peter Lambley)



Patterned ground at Bodney Warren. (Lindsay Moore)



East Wretham Heath

Grid Reference: TL910882 Area: 14 1.1 ha.. SSSI. NVC Communities: SD8b
(0.5ha)

Local Rarities: Filipendula vulgaris, Thymus pulegioides. Saxifraga

tridactylites has also been recorded.

Description: East Wretham Heath forms part of the Stanford-Wretham heaths

complex. It comprises a large area of Breck grassland (predominantly

mesotrophic and acidic) with woodland, scrub, bracken, open water

(fluctuating meres, pulk holes) and tall fen. The southern boundary of the

reserve is formed by the Norwich to Thetford railway line and a small area

of calcareous dune grassland occurs on the spoil thrown up in an

embankment during the excavation of a shallow cutting, in the SE comer of

the heath. The ground slopes gently down from the top of the cutting and

consists of a free-draining, calcareous sandy soil. The short grassy sward

here is closely grazed by rabbits. It is fairly species rich with

Anthoxanthum odoratum, Agrostis capillaris, Trisetum flavescens, Koeleria

macrantha, Holcus lanatus, Festuca rubra and Briza media and the herbs

Hieracium pilosella, Luzula campestris, Plantago lanceolata, Rum ex

acetosella, Thymus pulegioides and Filipendula vulgaris. This is being

invaded by Pteridium, Senecio jacobaea, Chamerion angustifolium and

(Cirsium arvense. Areas of bare ground are the result of rabbit activity.

The community type was extremely difficult to elucidate.Tablefit (Hill,

1991), identified Uld, SD8b, MG5b, CG7b as the top four most likely

communities, illustrating their close affinities and how difficult it can be to

separate them. The grassland appeared to most closely approach SD8b due

:to the presence of Festuca rubra and Galium verum , along with a mix of

both calcicole and calcifuge species. Anthills are present, confirming the

unimproved nature of the grassland. This grassland grades into a taller,

moderately-grazed sward of mesotrophic nature, dominated by

Anthoxanthum odoratum, Trisetum flavescens, Holcus lanatus, Rum ex

acetosella and Senecio jacobaea

Foulden Common
(Grid Reference: TF 762002 Area: 131.5ha.. SSSI. NVC Communities: CG2
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(10.2ha)

Local Rarities: Astragalus danicus, Campanula glomerata, Carlina vulgaris,

Cirsium acaule, Danthonia decumbens, Euphrasia sp, Gentianella amarella

Ononis spinosa, Pamassia palustris, Silaum silaus, Thymus pulegioides.

Description: Foulden Common supports a diverse range of habitats. The

drift here is thin so that the chalk lies close to the surface. The calcareous

grassland lies toward the middle of the common, along the northern edge of

Talents Fen. In places there are pingos with their characteristic topography

of chalky ridges forming ramparts around wet hollows. The community is

a species-rich CG2 that progresses towards CG6a where it is undergrazed.

Numerous anthills occur, some quite large. The main species include

Festuca ovina, F. rubra, Avenula pratensis, Dactylis, Deschampsiaflexuosa,

Briza media Molinia caerulea Koeleria Carex flacca and the herbs

Sanguisorba minor, Centaurea nigra and Galium verum.

Goodeistone Warren

Grid Reference: TF 799014 Area: 21.9ha.. SSSI. NVC Communities: CG2a
(1.12ha), CG2c (0.45ha).

Local Rarities: Astragalus danicus, Cirsium acaule, Danthonia decumbens,

Euphrasia sp., Filipendula vulgaris, Gentianella amarella Helianthemum

nummularium, Thymus pulegioides.

Description: Gooderstone Warren is a fairly small area of Breck heath within

a wider landscape of undulating arable that due to its situation, topography

and views, manages to retain the feel of space and a wide sky characteristic

of the Brecks. Most of the grassland is calcifugous, but a small area of

calcareous grassland occurs in the south-east part, along the valley bottom

and sides. The slopes are rabbit grazed and stone stripes are visible.

Polygons occur but are obscured by the rank condition of the grassland.

The CG2a {Filipendula vulgaris - Helianthemum nummularium variant) here

is a species-rich floriferous grassland with thirty species per square metre

recorded. The sward is notable for the presence of the locally rare Heath

Grass, {Danthonia decumbens) . It is also unique in its situation, occurring

as it does in patterned ground. The stripes visible in the vegetation reflect
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the nature of the underlying drift with five metre wide bands of CG2a
alternating with two metre wide bands of more species-poor CG2 grassland,

which differs in the absence of species such as Briza media, Asperula

cynanchica, Gentianella amarella Linum catharticum and Lotus comiculatus.

Grimes Graves

Grid Reference: TL 815900 Area: 64.9ha.. SSSI. NVC Communities: CG7b
(12.63ha), CG7b/SD8b (3.18ha)

Local Rarities: Astragalus danicus, Euphrasia sp., Filipendula vulgaris,

Helianthemum nummularium
, Thymus praecox, T. pulegioides.

Description: Calcareous grassland (CG7b) is found around the rims of

numerous hollows resulting from the back filling of shafts of the Neolithic

flint mines. Within the hollows ranker MG1 A rrhenatherum grassland

occurs. The lower part of the heath is acid, as was probably the whole area

before chalk was brought to the surface by the mining activities and spread

over the top. The sward on this north-facing side of the valley is heavily

grazed by sheep. It is dominated by grasses with abundant Festuca ovina

Avenula pratensis and Koeleria macrantha. Numerous small fragments of

flint and chalk are scattered on the surface through the activities of moles.

Grimes Graves Gun Ranges

This area, adjacent to the flint mines, is ungrazed grassland and although

the grassland is rank and tussocky it still provides an excellent example of

stone striping. Dark bands of Calluna vulgaris and Deschampsia flexuosa

grassland alternate with bands of CG7b/SD8b that run downslope in a

north-south direction. The stripes comprise approximately 50% calcareous

grassland (CG7b/SD8b), and 50% acid (U2), becoming more acid in the top

third of the slope.

The CG7b/SD8b comprises a rank tussocky sward with a deep springy

understorey of mosses. The main species are Koeleria, Festuca ovina F.

rubra Galium verum, Astragalus danicus and the bryophytes

Pseudoscleropodium purum, Rhyhdiadelphus squarrosus and Pleurozium

schreberi. The acid grassland (U2) includes Deschampsia flexuosa

Teucrium, Anthoxanthum, Poapratensis, Agrostis canina Stellaria graminea
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Rum ex acetosella, Pteridium, Pinus seedlings and the bryophytes,

Pseudoscleropodium purum, Pleurozium schreberi, Rhytidiadelphus

squarrosus and Dicranum scoparium.

Kenninghall Fen

Grid Reference: TM 041875. Area: 48.9ha (includes Banham Fen). SSSI.

NVC Communities: CG (0.24ha), MG9/CG6a (0.1 6ha), MG5b/CG2c

(0.1 2ha), MGle (1.80ha)

Local Rarities: Cirsium acaule, Saxifraga granulata

Description: At the time of survey the Fen itself appeared fairly dry, rank

and species-poor. No grazing animals were present although it has in the

past been summer grazed by cattle and horses. A rank MGle grassland

occurs around the edge of the fen on higher ground, which is marked as

calcareous on the Phase One habitat map. Within this, the actual calcareous

grassland present is quite restricted in area and is represented by transitional

rather than pure CG communities. MG9/CG6a occurs with Deschampsia

caespitosa in the south-east comer. Here the CG6a occurs in its typical

situation as a narrow patchy fringe towards the bottom of a valley-side

slope.

Several ponds occur along the southern edge in the higher ground and the

spoil from them is variously colonised. The largest pond has been recently

excavated/enlarged and the spoil is sparsely vegetated with immature chalk

grassland. MG5b/CG2c grassland rich in calcicoles such as Cirsium acaule,

Linum catharticum, Primula veris and Saxifraga granulata occurs on mounds

around a smaller pond below this.

Leziate, Sugar and Derby Fens

These are remnants of a once extensive valley fen system along the

Gaywood River. Although notified as one SSSI it comprises three

individual sites. Derby Fen does not have calcareous grassland.

Leziate Fen

Grid Reference: TF 703201 Area 38.2ha. NVC Communities MG5b/CG2
(4.16ha)
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Local Rarities: Cirsium acaule, Gentianella amarella Ononis repens.

Description: Calcareous grassland occurs in the north-east comer of the site

on an unusual area of ridges and furrows. The ridges support a MG5b/CG2
grassland rich in calcicoles that is closest to MG5b but approaches CG2,
with Festuca ovina replacing F rubra. Species include Leontodon hispidus,

Carex flacca Cirsium acaule, Briza media, Koeleria macrantha, Primula

veris and Galium verum. Senecio jacobaea is abundant in the furrows.

Sugar Fen

Grid Reference: TF 693207. Area: 22.6ha.. NVC Communities: MG5b/CG2
(0.96ha)

Local Rarities: Cirsium acaule, Gentianella amarella, Rhinanthus minor.

Thymus pulegioides.

Description: The calcareous grassland comprises a closely grazed (l-3cm),

species- rich turf with anthills. It is grazed by horses and rabbits. Festuca

rubra is abundant while F ovina is occasional but locally frequent. The

MG5b/CG2 grassland is closest to MG5b but approaches CG2. Species

include Agrostis capillaris, Carex flacca, Plantago media. Prunella vulgaris,

Centaurea nigra Galium verum, Linum catharticum, Cirsium acaule, Thymus

pulegioides, Rhinanthus minor, Hieracium pilosella Potentillareptans, Carex

hirta and Briza media.

Middle Harling Fen

Grid Reference: TL 989852 Area: 12.7ha.. SSSI. NVC Communities:

iCG6a/MGle (0.2ha), MGle (l.Oha)

Local Rarities: Cirsium acaule, Ophioglossum vulgatum, Orchis mono,

Rhinanthus minor. Anagallis tenella Listera ovata Pedicularis palustris,

Saxifraga granulata and Triglochin palustris have also been recorded from

this site.

Description: A small valley fen situated at the head of a tributary of the

River Thet. The grassland is a predominantly rank, ungrazed MGle with

abundant A rrhenatherum and Festuca rubra. CG6a/MGle occurs as a

patchily rabbit-grazed grassy sward on the higher ground at the south end
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of the site. This is surrounded by tussocky, ungrazed MGle with occasional

species-rich calcareous patches, and wet hollows with Filipendula ulmana,

Juncus subnodulosus, Phalaris and Carex nigra Ophioglossum vulgatum

occurs as one large colony of approximately fifty plants. The site requires

grazing or mowing. This would increase the species richness of the

grassland and possibly revert the CG6a/MGle to CG6a or even CG2.

Narborough Railway Embankment (LNR)

Grid reference TF7501 18 - TF759109 Area 9.64ha.. SSSI. NVC Comunities:

CG7a (4.0ha), CG7a/CG2 (0.1 8ha).

Local rarities: Anacamptis pyramidalis, Cirsium acaule ,
Euphrasia sp.,

Filipendula vulgaris, Inula conyza, Orchis mascula, Thymus pulegioides.

Description: A long narrow nature reserve with a wonderfully herb rich

calcareous grassland that has developed on the top and sides of the

embankment. The soil of the embankment is grey with chalk fragments and

larger chunks of chalk partially exposed through erosion of the surface. On
the more southerly facing slope of the embankment, the vegetation is short

at the top becoming lusher and ranker towards the bottom (with abundant

Arrhenatherum). The vegetation is open and terraced. The sward is

dominated by Festuca ovina, Hieracium pilosella and Thymus pulegioides

- a classic CG7 - with bryophytes (Hypnum cupressiforme) and lichens. It

is species-rich with Briza media, Koeleria macrantha Leontodon hispidus,

Cirsium acaule, Scabiosa columbaria and Lotus comiculatus. On the more

northerly facing slope, bryophytes (Hypnum cupressiforme, Homalothecium

lutescens, Pseudoscleropodium purum, Rhytidiadelphus triquetrus ) dominate,

forming a deep carpet. It is rank and species poor, although the list includes

Arrhenatherum, Festuca rubra, F. ovina, Avenula pratensis, Koeleria

macrantha, Leontodon hispidus, Hieracium pilosella, Thymus pulegioides,

Origanum vulgare, Pastinaca sativa and Scabiosa columbaria. The top of the

embankment is well-worn with vehicle tracks and the feet of walkers. The

vegetation here is very short but retains its CG7 characteristics, although it

is richer in legumes: Lotus comiculatus, Medicago lupulina, Trifolium

repens.

A damp species rich CG7a/CG2 grassland occurs in a borrow pit at the base
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of the embankment. The main species are Festuca ovina, A venula pratensis,

Brizamedia, Koeleria macrantha, Leontodon hispidus, Cirsium acaule, Lotus

comiculatus, Anacamptis pyramidalis, Epipactis palustris, Hieracium

pilosella, Carex flacca, bryophytes (Hypnum cupressiforme,

Pseudoscleropodium purum, Homalothecium lutescens ) and lichens Cladonia

rmgiformis). Shrubs include Rosa rubiginosa Rhamnus catharticus,

Viburnum opulus and Ligustrum vulgare. Some control of scrub, particularly

Betula and Salix is required. Areas beyond the reserve are also of interest

comprising floriferous grassland with tall calcicolous herbs along the disused

railway up to and just beyond bridge (County Wildlife Site 890, detailed

below).

Narborough, Old Bridge

Grid Reference: TF 767104. County Wildlife Site 890. NVC Communities:

CG6 (0.1 ha)

Local rarities: Anacamptis pyramidalis, Cirsium acaule, Inula conyza.

Description: This site consists of an old bridge with its unmetalled track, that

runs over the Narborough disused railway line. On the north side of the

bridge, the verges support tall, dense blackthorn scrub. However, the track

over and to the south side of the bridge, running down into the arable land,

supports 0.1 ha of open, calcareous CG6 grassland which has close affinities

to CG2c. The sward is grassy and herb-rich but in need of cutting and

suffering from scrub invasion (predominantly Prunus spinosus with

Crataegus, Ligustrum, Rhamnus catharticus, Fraxinus and Rosa rubiginosa).

It appears to be periodically cut back, with the movement of farm vehicles

keeping it in check. The main species present include Festuca ovina,

A rrhenatherum , Trisetum flavescens, F. rubra A venula pratensis, A.

pubescens, Koeleria and the herbs Medicago lupulina Ononis repens,

Leontodon hispidus, Origanum vulgare, Plantago lanceolata Agrimonia

eupatoria Centaurea nigra Chaerophyllum temulentum, Galium verum,

Vicia cracca The list is extensive and includes a number of calcicoles at low

frequencies.

Northwold, the Brinks

Grid reference TL756954 Area 16.3ha.. SSSI. NVC Communities CG6
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(3ha.), MG5a (4ha.), MG5b (5ha.).

Local rarities: Cirsium acaule, Sanguisorba minor, Polygala vulgaris,

Scabiosa columbaria, Helianthemum nummularium, Avenula pubescens,

A. pratense, Dactylorhiza incamata, Orchis mono, Ophioglossum vulgare,

Silaum silaus.

Description: An unimproved meadow nestling in a shallow valley adjacent

to forestry plantations. Until about 30 - 40 years ago it was very much

wetter (Mr Eyles pers comm.), now generally dry except in very wet years.

Grazed by cattle in the western part, ungrazed for the last few years on the

eastern part. The attractive herb-rich sward is a mix of moderately tall

herbage and tightly grazed lawns. A mosaic of plant communities is

developed on a range of soils which are mostly well drained, being derived

from chalk-sand drift, though those on the western end have a higher clay

content. The calcareous grassland is mostly developed on gentle ridges

which run down towards the stream. This is a Downy Oat-grass community

(CG6), with Festuca rubra, Koelaria cristata, Briza media, and the herbs

Beilis perennis , Galium verum, Sanguisorba minor, Cirsium acaule,

Scabiosa columbaria, Helianthemum nummularium. Polygala vulgaris, and

Leontodon hispidum. The less calcareous soils support MG5 mesotrophic

grassland ( the crested dog's-tail-black knapweed community) with two

variants: the MG5a, meadow vetchling on the less well drained soils and

the MG5b, lady's bedstraw on the well drained soils.

Ringstead Downs
Grid Reference: TF 691401 Area: 7.0ha.. SSSI. NVC Communities: CG2a
(1.3ha)

National Rarities: Euphrasia pseudokemeri has been recorded from this site.

Local Rarities: Carlina vulgaris, Cirsium acaule, Filipendula vulgaris,

Helianthemum nummularium, Hippocrepis comosa. Inula conyza, Thymus

pulegioides.

Description: Ringstead Downs is a narrow steep-sided dry valley and

supports one of the last areas of unimproved chalk downland in Norfolk.

The south-facing slopes support short, herb-rich calcareous CG2a grassland.

It is rabbit grazed and much broken up in places by their burrowing. The
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main species are Festuca ovina, F. rubra, Helianthemum nummularium and

Sanguisorba minor. The sward is herb-dominated, becoming grassier at the

western end where the invasion of hawthorn and bramble poses a serious

threat, although efforts have been made to control these species.The
north-facing slope is less interesting botanically with grasses predominating.

The grassland here appears to be mesotrophic (MG5).

Stanford Training Area

Area: SSSI: 4597ha. Surveyed 254.92ha (of which 102.87ha was identified

as calcareous grassland).

NVC Communities: CG2 (4.34ha), CG2c (19.24ha), CG6 (7.7ha), CG7a
(4.0ha) and CG7b (41.29ha).

Transitional communities CG7b/SD8b (4.4ha), CG7b/Ulc (17.5ha),

CG7b/U Id (4.4ha).

Associated Communities: SD8b (79.49ha), Uld (48.96), MG5b (7.6ha).

Non-calcareous Communities: SD8 (10.5ha), SD8/U1 (10.5ha).

National Rarities: Carex ericetorum, Medicago minima, Minuartia hybrida.

Local Rarities: Brachypodium pinnatum, Carlina vulgaris, Cirsium acaule,

Euphrasia sp, Lathyrus nissolia. Thymus pulegioides, Trifolium scabrum,

Vicia tetrasperm a.

Description: This is by far the largest surviving area of Breck grass heath

in Norfolk and is developed on a range of calcareous to acid light soils,

often in close proximity as a result of patterning. In addition it has a

complex land use history which has been investigated and described by

Sheail (1979). The area was acquired during the Second World War for

military training and has been used ever since, largely for infantry training.

Although some of the land towards the perimeter is arable most of the area

is grassland and is grazed by hefted flocks of sheep and a fluctuating rabbit

population.

A Phase One habitat survey was undertaken during 1990 (Sampson, 1990)

to determine the broad distribution of grassland types and their relation to

grazing regimes. This was followed with a more detailed Phase Two survey

of selected areas of calcareous grassland by the author in 1991. Military

activities limited the amount of time which could be spent on survey by both
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the author and Sampson. Consequently the 1991 survey was not

comprehensive but did examine some of the calcareous grassland types and

areas in more detail especially those at Westmere, Bodney Warren, Robin's

Lodge and Demolition Pit.

The survey identified the following calcareous NVC communities: CG2,

CG2c, CG6, CG7a, CG7b, CG7b/SD8b, CG7b/Ulc and CG7b/Uld. In

addition a major finding was the recognition that where the light sandy soils

were slightly calcareous they supported the fixed dune community SD8b.

Mesotrophic communities were represented by MG5b and the acid by Uld.

The problems of separating these communities have been discussed in the

section on Breckland.

Four areas at Westmere were sampled:

(1) Grid Reference: TL 883961 Area: 26.44ha. NVC Communities: CG7b
(8.81 ha), SD8b (17.63ha)

National Rarities: Minuartia hybrida

Local Rarities: Cirsium acaule, Euphrasia sp, Lathryus nissolia, Thymus
pulegioides.

Description: Short (2cm) dry fairly open CG7b grassland with lichen

(Cladonia rangiformis) and bryophytes and small scattered tussocks of

Festuca ovina. The main species are Koeleria, Thymus pulegioides, Lotus

comiculatus, Trifolium campestre and Hieracium pilosella. Moderately

grazed dune grassland (SD8b) on a calcareous sandy soil. Main species are

Festuca rubra, Trisetum, Koeleria, Bromus hordeaceus, Avenula pratensis,

A. pubescens, Galium verum and legumes (Medicago lupulina, Trifolium

campestre, Lotus comiculatus).

(2) Grid Reference: TL 884957 Area: 19.24ha. NVC Communities: CG2c
(19.24ha)

National Rarities: Minuartia hybrida

Local Rarities: Cirsium acaule, Euphrasia sp, Thymus pulegioides.

Description: A floriferous, moderately well grazed CG2c grassland (4cm).

Somewhat tussocky. The main species are Festuca ovina with Avenula
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pratensis, Koeleria Trisetum and the herbs Hieracium pilosella Lotus

comiculatus, Trifolium repens, T. campestre, Medicago lupulina Plantago

lanceolata and Galium verum. Thymus pulegioides present on many of the

numerous anthills. Patches with Briza, Cirsium acaule and Scabiosa

columbaria are slightly more chalky. Bryophytes are occasional to frequent

but lichens are rare.

(3) Grid Reference: TL 882966. Area 26.32ha. NVC Communities: SD8b
(26.32ha)

National Rarities: Medicago minima
Local Rarities: Euphrasia sp, Lathyrus nissolia, Thymus pulegioides, Vicia

tetrasperma.

Description: Gently sloping, south-facing SD8b grassland, that is more

calcareous towards the bottom. Main species present are Bromus hordeaceus,

Trisetum, Medicago lupulina and Galium verum.

(4 ) Grid Referenced 888956 Area: 8.68ha. NVC Communities: CG2
(4.34ha), SD8b (4.34ha)

National Rarities: Minuartia hybrida

Local Rarities: Cirsium acaule,, Thymus pulegioides

Description: A moderate to well-grazed grassland. The SD8b (with Festuca

rubra Trisetum, A venula pratensis, A pubescens, Galium verum, Medicago

lupulina Hieracium pilosella and bryophytes) grades into a thinner more

calcareous soil supporting CG2 grassland with more abundant Festuca ovina

Koeleria and Thymus pulegioides. All 3 rarities occur in the CG2.

Three areas at Bodney Warren were sampled.

(1) Grid Reference: TL 842975. Area 4.0ha. NVC Communities CG7a
(4.0ha).

Local Rarities: Cirsium acaule, Thymus pulegioides.

Description: A calcareous, sandy soil on W-SW facing gently sloping

ground. The main species in the CG7a are Festuca ovina Koeleria and

A venula pratensis, frequent Trisetum, Phleum bertolinii, Dactylis, Thymus
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pulegioides and bryophytes. However, lichens were rare.

(2) Grid Reference:TL 849968 Area: 8.64ha NVC Communities:CG7b

(5.1 8ha), Uld (3.46ha)

National Rarities: Carex ericetorum, Minuartia hybrida

Local Rarities: Euphrasia sp, Thymus pulegioides

Description: Gentle west-facing slope with periglacial stone-striping. CG7b

(60%) + Uld (40%). The CG7b sward stands out as shorter (2cm), harder

grazed bands alternating with Uld (10- 12cm). Flints and chalky fragments

scattered on surface. Characteristic species are Festuca ovina, Avenula

pratensis, A pubescens, Koeleria Trisetum flavescens. Areas dominated by

Thymus pulegioides and Hieracium pilosella Bryophytes are frequent but

lichens are rare.

(3) Grid Reference: TL 855970 Area: 65.0ha NVC Communities: CG7b
(19.5ha), Uld (45.5ha)

National Rarities: Minuartia hybrida

Local Rarities: Carlina vulgaris, Cirsium acaule, Euphrasia sp. Thymus

pulegioides

Description: Gentle south south-east facing slope exhibiting stone-striping.

Lower quarter of slope predominantly CG7b (2-5cm), developing into a

mosaic with a more acidic community further up slope and giving way to

acidic community at top.

The Americans

Grid Reference: TL 897941 Area: 17.6haNVC Communities: CG7b (0.1 ha),

CG7b/Ulc (17.5ha)

National Rarities: Medicago minima, Minuartia hybrida

Local Rarities: Euphrasia sp. (Brachypodium pinnatum nearby)

Description: The CG7b sward is tightly grazed and dominated by rosette

species and lichens. The CG7b/Ulc sward is grassier with Festuca ovina,

Koeleria, Trisetum, Hieracium pilosella, Crepis capillaris, bryophytes and
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bare ground with many winter annuals/ephemeral species.

Robin's Lodge West
Grid Reference: TL 860963Area:23.0ha NVC Communities: CG6 (7.7ha)

+ MG5b? (7.6ha), CG7b (7.7ha)

National Rarities: Medicago minima
Local Rarities: Euphrasia sp, Thymus pulegioides

Description: The CG7b is a tussocky sward with Festuca ovina, Koeleria

Trisetum, Avenula pratensis and A pubescens, Hieracium pilosella Galium

verum and bryophytes. Lichens rare, locally frequent. The 3 rarities occur

in this community. The CG6 occurs at the bottom of a gently sloping,

westerly running valley. The vegetation appears to be a mosaic of two

communities - CG6 picked out by the abundance of A venula pratensis, and

a more mesotrophic MG5b? picked out by the predominance of legumes

I

particularly Trifolium repens, T. campestre and Medicago lupulina the

absence of A. pratensis and an increase in the frequency of other grass

species such as Holcus lanatus and A rrhenatherum

.

1 Demolition Pit

• Grid Reference: TL 841939. Area: 35.0ha NVC Communities:

<CG7b/SD8b(4.4ha), CG7b/Uld (4.4ha), SD8b (26.2ha)

National rarities: Medicago minima Minuartia hybrida

Description: The main grassland here is SD8b with patches of CG7b/SD8b

and CG7b/Uld. SD8b is characterised by abundant Bromus hordeaceus,

frequent Koeleria and abundant bryophytes Rhytidiadelphus squarrosus.

(CG7b/SD8b is a shorter sward with Galium verum, Medicago lupulina

Hieracium pilosella and lichens. CG7b/Uld shows an increase in Agrostis

capillaris, A vinealis and Rum ex acetosella Both of the national rarities

\were found in the CG7b/SD8b.

Swaffham Heath Rifle Range

(Grid Reference: TF 80306 2 Area: 2.61 ha . No designation. NVC
(Communities: SD8b (0.39ha), Uld (1.70ha), Calluna (0.52ha)

Local Rarities: Helianthemum nummularium, Thymus pulegioides.
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Description: This site had no designation and was ploughed up in 1993

despite bringing the attention of the owner to the importance of the area. At

the time of the survey it was found to be an excellent and unusual example

of Breck grassland with periglacial striping, picked out by stripes of Calluna

vulgaris which ran in a N-S direction across the site. Small patches of SD8b

calcareous dune grassland, with the deep-rooted calcicoles Helianthemum

nummularium and Sanguisorba minor
,
occured in a mosaic with Uld

grassland.

Warham Camp
Grid Reference:TF 944409.Area: 5.04ha.. SSSI. NVC Communities: CG2a
(1.8ha), CG7 (3.2ha).

Local rarities: A nacamptis pyramidalis, Asperulacynanchica, Cirsium acaule,

Filipendula vulgaris, Gentianella amarella, Helianthemum nummularium,

Hippocrepis comosa. Thymus pulegioides.

Description: Warham camp is an Iron Age fort consisting of earthworks in

the form of steep banks and ditches which support a diverse chalk grassland

flora and which is probably the finest in Norfolk outside the Brecks. The

grassland is heavily grazed by cattle and rabbits and the resulting short turf

is dominated by Festuca ovina, Koeleria macrantha, Briza media and

A venula pratensis.

Weeting Heath NNR
Grid Reference: TL 757884. Area: 140.8ha.. SSSI. NVC Communities:

CG7b (19.88ha), CG7c (0.1 6ha)

National Rarities: Veronica spicata. Artemisia campestris, Phleum phleoides,

Dianthus deltoides, (Veronica vema , V. praecox, and V. triphyllos have

been introduced to the arable weed reserve).

Local Rarities: Astragalus danicus, Carlina vulgaris, Cirsium acaule, Thymus
praecox, T. pulegioides

.

Lichens: Catapyrenium sp, Psora decipiens (new

county record), Toninia caeruleonigricans
. (Buellia asterella and Squamctrina

lentigerahzve been previously recorded). Bryophytes: Fissidens cristatus and

Frullania tamarisci.

Description: Weeting Heath is considered to be a classic example of open.
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rabbit-grazed Breckland grass-heath. It is an important breeding site for

Stone Curlews and is managed primarily for this species. The northern half

exhibits periglacial patterning in the form of polygons and stripes, where

calcareous (CG7b) and calcifugous (U
1 ) grassland occur as a complex

mosaic. The polygons occur on the level ground. Here the calcareous

grassland is visible as patches of short, heavily rabbit grazed species-rich

turf with abundant lichens and bryophytes, in a ground of taller, ranker

species-poor vegetation dominated by F. ovina tussocks. The main species

of the CG7b grassland are Festuca ovina, Briza media, Koeleria macrantha,

Carex caryophyllea, Thymus praecox/pulegioides, Hieracium pilosella,

Hypnum cupressiforme, Cladonia rangiformis and Cladonia foliacea,

occurring in a rich and intimate mixture. The turf is somewhat open with

patches of bare soil and scattered flints. Where the land slopes down towards

the Hockwold cum Wilton road, stone stripes are visible. The ground here

is honeycombed with rabbit warrens The vegetation is heavily grazed and

this has produced a bryophyte-rich community in which herbs and grasses

play a minor role. The stripes consist of alternating bands of CG7b and

Ul.

In addition to the CG7b, the very rare CG7c Ditrichum flexicaule -

Diploschistes scruposus sub- community was discovered in some small pits.

This sub-community is confined to Breckland and supports an unusual

assemblage of very rare lichens in a short, open turf and includes: Psora

decipiens (a new county record) Catapyrenium sp. Bacidia muscorum

Toninia caeruleonigricans Diploschistes muscorum Cladonia pocillum and

Collema tenax This sub-community is related to impoverished and unstable

soil conditions and harsh micro-climate, and is best developed on the south

facing wall of one of the pits.

Wells Chalk Pit

i Grid Reference: TF 929429. Area 5.7ha.. SSSI. NVC Communities: CG7
(3.9ha)

Local Rarities: Anacamptis pyramidalis, Cirsium acaule, Inula conyza .

Description: Wells Chalk Pit contains areas of well-established chalk

grassland and scrub. A diverse flora with exceptionally large populations
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of orchids is naturally colonising those parts of the pit that have remained

undisturbed for a number of years. The sward is lightly grazed by rabbits

and dominated by Festuca rubra, and Hieracium pilosella.
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RARE BUG ENCOUNTER IN NORFOLK

K.C.Durrant

1 8 The Avenues, Sheringham NR26 8DG

Whilst taking a party around Beeston Regis Common during Heath Week
on September 1 1th 1996, 1 noticed a yellowish-brown Heteropteron bug on

common fleabane Pulicaria dysenterica, not recognising it I took it home
for further investigation.

The species tracked down to the family Rhopalidae genus Stictopleura, but

it failed to check with any British species in the keys. Later I took it to the

Castle Museum, Norwich where with the help of Dr A.G. Irwin we
suspected it to be a rare migrant which was first recorded from Deal in

Kent in 1870-71 and in the Channel Islands in 1950 & 1984. When
checked against specimens in the Bedwell continental collection it matched

with the species now named as Stictopleurus abutilon Rossi. The specimen

is 8.5mm in length, the sides of the abdomen tend to be greenish in life

with elongated black spots on the outer angles. One obvious determining

feature is the spatulate (spoon shaped) apex of the scutellum.

Dr W.R. Dolling kindly verified the identification and he reported two other

records from other counties this year. Undoubtedly we have had a

migration from further south this summer.
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Figure 1. Stictopleurus

abutilon Rossi

Miscellaneous observations.

Tapinotus sellatus (F.) is a rare weevil with a very local range and recently

recorded from only five vice-counties, all in southern England. In May of

this year it was discovered at Wheatfen by careful searching of the

undersides and stems of yellow-loosestrife Lysimachia vulgaris. Only one

weevil was found for every one hundred plants. Yellow loosestrife has been

increasing at Wheatfen over the last 3-4 years. In one site near a non-tidal

dyke annual mowing of the adjacent path has produced an open vegetation

where the plant has flourished, whilst at a second site yellow loosestrife has

survived in an unmown fen near invasive sallow bordering an infilled dyke.

This dyke has been dredged and now is connected through the drainage

system to a dyke leading directly into the River Yare. This could lead to

increased eutrophication and pollution which may affect both the plant and

the weevil.

David Nobbs
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RECORDS OF SYMPETRUM VULGA TUM NEW TO THE COUNTY
LIST, AND SYMPETRUM DANAE IN EAST NORFOLK

P.J.Heath

3 Lock Cottages, Lock Road, Honing, Norfolk. NR28 9PJ

P.J.Milford

24 Lloyd Road, Taverham, Norfolk. NR8 6LL

Prior to 1995 the Vagrant Darter Sympetrum vulgatum had been recorded

in Britain on eight occasions, the most recent in 1946 (Hammond 1983).

It is, however, intermediate in appearance between the Common Darter

Sympetrum striolatum and the Ruddy Darter Sympetrum sanguineum
,
and

is likely to have been overlooked. Following strong easterly winds at the

end of July 1995, Britain experienced a large scale immigration of Yellow-

winged Darters Sympetrum flaveolum. Initially found on the east coast, the

influx rapidly became countrywide. Norfolk occurrences are detailed in

Heath (1996) and Silsby & Ward-Smith (1997). With these visitors came
small numbers of S. vulgatum and Black Darters Sympetrum danae to Kent,

Essex, Greater London, Suffolk and Norfolk. (British Dragonfly Society

Newsletter No.28:1 1-13, Atropos 1:12)

Following the initial discovery on August 1st of S.flaveolum in Caister

Road and Great Yarmouth cemeteries by J.A.Oates and at Sea Palling by

C.Rundle, in the order of 160-200 were found to be present in Great

Yarmouth cemetery on the 2nd (Heath 1996). As well as the S.flaveolum

there were small numbers of S.sanguineum (c6), S.striolatum (10+) and

S.danae (at least 3). Although both S.sanguineum and S.striolatum breed

nearby, they are not usually found away from their immediate natal areas

until September, when S.striolatum is regular in Yarmouth and Caister, and

often abundant (pers obs). The nearest extant colony of S.danae is at

Dersingham/Wolferton Bog, Sandringham, in the far west of the county

(Merritt et.al 1996, Milford and Irwin 1990, pers obs), and although

S.danae is a known wanderer (Merritt et.al 1996, Parr 1996), it is

reasonable to assume that these and the S.striolatum and S.sanguineum

were all continental immigrants, caught up in the movement of S.flaveolum.
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Aware that S.vulgatum has a northerly/easterly distribution similar to that

of S.flaveolum, various observers started critically checking the common

darter types present in Great Yarmouth cemetery. By the evening of August

2nd several observers, chiefly T.Benton, S.Dudley and P.J.Milford were

fairly confident that at least four S.vulgatum were present. However, aware

that the last British records were as long ago as 1946 (Hammond 1983),

and unsure of the exact identification criteria, a single male was caught for

identification purposes. It was taken to Taverham where S.Betts,

A.Chamberlin, PJH, PJM, D & M.J.Saunt and J.Williamson were able to

check the literature (Askew 1988, Gibbons 1986, Hammond 1977) and

confirm the identification.

The chief features to note are the size of S.vulgatum is intermediate

between S.striolatum and S.sanguineum. In males the abdomen is slightly

constricted, again giving an appearance somewhat intermediate between

S.striolatum and S.sanguineum, though the latter can readily be ruled out,

having black legs, while S.vulgatum has pale bands on the legs similar to

S.striolatum. On the male S.vulgatum the longitudinal wing veins are

basally reddish, this feature being the first to attract our attention to the

original specimen. Also on males the yellow areas on the sides of the

thorax tend to be suffused with red, and the first abdominal segment is

generally all black rather than largely reddish as in S.striolatum. The male

accessory genitalia differs from S.striolatum particularly in having a notably

shorter anterior hamular process. In both sexes the black bar at the base of

the frons continues well down the inner margins of the eyes. If viewed face

on, this feature is obscured by the eyes, but is readily seen if viewed from

slightly above and to one side. Additional features on which females can

be separated from S.striolatum are the yellow areas on the sides of the

thorax being suffused with olive, and when viewed side on, the prominent

vulvar scale projects at right angles from the abdomen, rather than

projecting at 30 degrees towards the abdomen tip as in S.striolatum.

The feature on males of the tiny paired black spots on the dorsal surface

of the abdomen not being enclosed in yellowish rings (Merritt et.al 1996)

does not seem to be reliable. Trapped individuals clearly S.vulgatum on all

other features, including genitalia structure, did show yellow rings around

Trans. Norfolk Norwich Nat.Soc.

1997 31 ( 1 ) 34



these dots, as does the specimen illustrated in Hammond (1977) and many
individuals seen in the Netherlands (pers.obs.).

Although best seen in captive specimens, all these features (even the male
accessory genitalia) can be seen in the field with patience, a carefully

judged approach, and the use of close focusing binoculars or monocular.

The trapped individual was photographed and released back at Great

Yarmouth cemetery the following morning in front of a gathering of people

who had arrived to view the S.flaveolum. Indeed N.Higgins, D.A.Lewis and

P.Morris had already independently caught and identified several

S.vulgatum. A careful search through the cemetery on August 3rd produced

a minimum often individuals, both male and female, several of which were

trapped and several also photographed. Two males were collected and are

now held at the Castle Museum, Norwich. At least four were still present

on the 5th and one on the 6th. Many were incredibly obliging, allowing an

approach to within a few feet, enabling the salient identification features to

be noted by the crowds there to witness the dozens of S.flaveolum.

Careful searching over the next few days further along the coast produced

several more records detailed in Table 1

At least sixteen individual S.vulgatum were recorded on the east Norfolk

coast, representing the first records of this dragonfly for the county.

Although relatively easy to locate in the cemeteries, at other localities such

as W interton Dunes it is likely that despite careful scrutiny, individuals

were overlooked among the numerous local S.striolatum and S.sanguineum

.

Although small numbers of S.flaveolum were located inland in Broadland

and the Brecks (Heath 1996; Silsby & Ward-Smith, 1997), given their

appreciatively more subtle appearance, it is not surprising that no

S.vulgatum were detected away from coastal localities. S.vulgatum is

currently increasing and spreading its range in The Netherlands (Geijskes

& van Tol 1983) and far outnumbers S.sanguineum and S.striolatum at

many localities (pers obs), and so may reach our coasts more frequently

in future years. Around eight S.danae were recorded, (see Table 2). This is

a small but distinctive insect, and it is likely that far fewer were overlooked.
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Table 1 . Sympetrum vulgatum recorded from east Norfolk August 1995

Date Locality Numbers & Details

August 2nd Great Yarmouth

cemetery

At least 3 males; 1 female (T,Benton,

S.Dudley ,P .I. Milford et al ) One male

trapped

August 3rd Great Yarmouth

cemetery

Horsey Corner

At least ten (P.J.Heath,

A.G.IrwimP.J. Milford, P.Morris et al)

several trapped and photographed. 2

males collected. Norwich Castle

Museum accession No's 1996;

159.127.3 & 1 996 1 59. 1 27.4

One female collected (A.G. Irwin)

Norwich Castle Museum accession

No. 1996.159.128.

August 4th Bramble Hill One female (P.J. Heath)

August 5th Great Yarmouth

cemetery

Caister

cemetery

Winterton

Dunes NNR

At least four still ( 1 male;3 females)

(P.J.Heath, P.J.Milford et al)

2 females (P.J.Heath)

1 female (P.Cawley)

August 6th Great Yarmouth

cemetery

Caister

cemetery

Winteron Dunes

NNR

1 still (per RBA)

1 female still

(J. A.Oates)

1 female trapped (P.Cawley, S. Stirrup)

August 7th Caister

cemetery

1 female still (per RBA)
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Table 2. Sympetrum danae recorded from east Norfolk August 1995

Date Locality Numbers & details

August 2nd Great Yarmouth

cemetery

At least three males

(P.J.Milford et a!)

August 3rd Great Yarmouth

cemetery

3 males still (P.J.Heath et al)

August 4th Winterton Dunes

NNR
1 male (P.J. Heath)

August 5 th Great Yarmouth

cemetery

Caister cemetery

Winterton Dunes

NNR

2 males; 1 female (P.J.Heath et

al)

1 male; 2 females. (P.J.Heath)

1 male still (P.Cawley)

August 6th Caister cemetery 2 still (J.A.Oates)
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Miscellaneous observations.

Pseudamnicola confusa (Frauenfeld) is a small and very rare Hydrobid snail

which lives on the mud underneath Phragmites or Glyceria in the tidal

flood plain, at the upper limits of saline influence. It is categorised as

endangered (Category RDB 1).

The first indication of the existence of this species in the mid-Yare valley

was when many dead shells were found during an examination of tidal

litter samples collected from Rockland Broad margins. From this point the

hunt was on to find the whereabouts of the living colonies. After much
sampling and study, two small colonies were found under Glyceria maxima
on the Rockland Broad margin. Later the search was extended to all similar

habitats in this area. This resulted in the discovery of two more small

colonies, one beside the Fen Channel at Wheatfen, the Ted Ellis Trust

reserve at Surlingham, and the second beside the Boat Dyke at Brickyard

Farm Fen, part of the reserve run by the RSPB at Surlingham.

In all cases the host plant has been pure Glyceria maxima, no evidence of

the snail's presence has been found under Phragmites or any other plant.

The reason for this is unclear, but if it cannot adapt to changes in the plant

community its presence could be short lived in this area, because in the last

ten years or so Glyceria has been in serious decline in the Yare valley.

Derek Howlett.
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RARE WASP'S RANGE EXPANSION

K.C. Durrant

18 The Avenues, Sheringham NR26 8DG

When closing up my greenhouse for the night on August 20th 1996 I

noticed a wasp on the glass. From the distance I thought it to be a Cerceris,

the species with which I am familiar on our heaths. On closer examination

of its spiny legs 1 realised that it was a Bee Wolf Philanthus triangulum

Fab..

This slaughterer of honey-bees was confined to the Isle of Wight and a

small number of areas along the south coast for many years. In 1990 it

started to, increase it's range over the southern half of the country reaching

Hertfordshire, Essex, Suffolk and very recently Norfolk.

I have seen it many times on the continent, especially in the vicinity of

bee-hives. When the wasp detects a bee, whether on a flower or alighting

to enter the hive, it pounces on it and after a brief tussle the bee is gripped,

turned and stung in the neck. Although the bee posesses a formidable sting

itself, the wasp's body is very hard, smooth and slippery so that the bee is

unable to insert it's own sting.

Having overcome the bee the wasp then bites into the neck at the same

time pressing on the bee's abdomen with its hind legs. This action squeezes

out any nectar which is then quickly lapped up before flying off carrying

the unfortunate bee slung upside-down along to a deep burrow. The prey

will be placed with other bees previously captured. After leaving an egg on

them the wasp starts another extension of the burrow and the whole process

is repeated.

This wasp is certainly not a friend of the bee keeping fraternity. This year

has been an exceptional one for the large numbers of various continental

insects that have migrated to this country. Could global warming be

responsible? I wonder.
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THE HISTORY OF THE PURPLE EMPEROR BUTTERFLY
(APATURA IRIS L.) IN NORFOLK - WITH SPECIAL REFERENCE

TO FOXLEY WOOD

Chris Wild & Paul Ashton
Dept, of Natural & Applied Sciences, Edge Hill University College, St.Helens

Rd, Ormskirk, Lancashire, L39 4PQ

Introduction

The Purple Emperor butterfly is a widespread species occurring throughout

western Europe and temperate Asia to Japan (Emmet & Heath, 1990). In

Britain, it is a rare and declining species inhabiting the deciduous

woodlands of southern England. The species is now thought to be extinct

in East Anglia and the Midlands and has been lost from many broad-leaved

sites in southern England (Wild, 1996). Known viable populations are now
essentially confined to Hampshire, Wiltshire, Berkshire, Sussex and Surrey.

The life history of the species has been documented by Heslop, Hyde &
Stockley (1964), Reid (1984) and Willmott (1987), the content of which he

later summarised and updated (1994).

The butterfly is a canopy species feeding on tree saps, honeydew, mineral

salts from mud puddles, mammal droppings and corpses, and only

occasionally visits flowers for nectar. The adult emerges in early July and

is on the wing until late August (Heslop, Hyde & Stockley, 1964). The

butterfly is sexually dimorphic both in morphology and behaviour; males

converging on focal point trees often located in the highest part of a wood,

and females after copulation disperse over the woodland to locate suitable

foodplants for oviposition (Willmott, 1994). Eggs are laid on goat sallow

{Scdix caprea) and common sallow (Salix cinerea). The insect overwinters

usually as a 3rd instar larva.

History in Norfolk

There have been relatively few records of this species in Norfolk where its

distribution was highly fragmented. This possibly reflects the paucity of
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large deciduous woodland in this area since pre-Norman times. The

butterfly was mainly confined to the ancient woodland sites of central

Norfolk, with a few isolated records from the north and east of the county.

Barrett (1874) lists the following localities for the species: Foulsham (2 km

from Foxley and Hindolveston), Dersingham, Foxley Wood, and (formerly)

from Whitlingham. Durrant (pers. comm.) stated that the species was

known from West Bradenham Hall Great Wood (near Dereham) in the

1930's by Mr Bagnall-Oakley. In addition, Ellis (1984) states that there

were recent reports from two other unspecified localities in Norfolk, one of

which was probably Swanton Novers Woods. Ellis was aware that this site,

where it had previously been reported to be present, had been searched by

local naturalists. The species also probably occurred during the past in other

ancient woodlands such as Hindolveston Wood and Hockering Wood.

Surprisingly perhaps, there are few records of this species from the Norfolk

Broads, an area that would seem to offer a favourable environment with its

abundance of oaks and sallows. Mason (1973) stated that it was known

from there together with the White Admiral {Ladoga Camilla) but did not

give any specific records. Barretts's 19th Century record from Whitlingham

Figure 1 . Recorded distribution of Apatura iris in Norfolk
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south of Norwich is the nearest record, albeit an isolated one. However, it

is possible that larval survivorship may be limited there by the widespread

condition in the foodplant known as chlorosis which, it is suggested, may
render the foodplant unpalatable to the larvae. Chlorosis occurs when roots

are located in waterlogged anoxic conditions leading to the inhibition of

uptake of the minerals magnesium and iron and can be recognized by the

characteristic yellow colour of leaves.

History in Foxley Wood
The first record for Foxley Wood was given by Barrett (1874) who stated

that it was the primary stronghold for the species in the county. Frank

Norgate (unpubl.) made extensive notes in his diary during 1876 from his

visits to the wood and the butterfly was evidently common at that time with

up to ten individuals cited as being seen on a single morning.

K.C.Durrant (pers. comm.), who has regularly visited the wood since the

early 1 920's stated that the species was common in the wood until 1938

when the master oak was felled. This was located to the north of the wood

near to the summit in what is now compartment 8 (see fig.2). The tree was

described by Durrant as being exceptionally tall at around 80 ft and was

emergent from the surrounding forest. It had an aged, spindly appearance

with no lower branches below 30 ft. The remaining upper branches were

short without spreading outwards giving the tree a very tall thin profile.

The tree could easily be seen emerging from the canopy from the

Themelthorpe-Bawdeswell road north of the wood. The bole at waist height

was 1 metre in diameter. The population was said to have diminished after

the tree was felled and no new assembly point for the male imagines was

found. In 1946 the species was seen again but in lesser numbers than in

pre-1938 seasons.

Mr D.Ruthven (pers. comm.) began visiting the wood in the mid-1940's. In

about one of every three visits during the flight period, he saw a male fly

up from the gamekeeper's gibbet, then located at the junction of West Ride

and Hunter's Ride (stone road). Moreover, males could be encountered

virtually anywhere in the wood. After the 1950's the species was said to be

in its 'twilight days' when decreasingly few were seen.. R.J.Homby (unpubl.)
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found larvae in the 1 960's at the following sites: the ride between

compartments 16-17, and within compartments 2, 3, 5,6 and 17. Hornby said

the butterfly
'

could be seen flying in any part of the wood around tall oaks,

ash and birch trees'.

Figure 2. Map of Foxley Wood: rides and compartments.
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In the mid 1960's a new master oak had been discovered by D.Ruthven but

this was also felled prior to the Forestry Commission intervention which

began in 1968. Following the spraying, felling and coniferisation of part of

the wood around 1970, few individuals were seen. The last reliable record

was that of a singleton by D.Ruthven in 1974.

In 1980 a specimen was reported by the gamekeeper to J.Barkham but its

identification was in doubt, possibly being confused with a large individual

of the White Admiral (Ladago Camilla) (Barkham, unpubl.).

According to S. Ward (pers. comm.) in the early 1 980's Dr Ted Ellis made
extensive searches for the Purple Emperor in suitable localities, and in

particular Foxley Wood, but to no avail. A re-introduction was attempted

at Foxley Wood when several imagines were reared from purchased stock.

Hand pairing was attempted and released into large flight cages but no

gravid females were obtained and the experiment was abandoned.

Discussion

The decline over much of the range of the species is poorly understood.

The ecology is only partially known as they are a canopy species and

consequently difficult to study (Robertson et al., 1995). While it is possible

to infer on obvious factors causing local extinction, such as habitat

destruction, there remain perplexing questions concerning the loss from

many apparently suitable broad-leaved sites.

The adult ecology, whereby the male butterfly assembles in numbers on

master trees and other focal trees year after year, suggest that the butterfly

is a K-strategist. Thus it inhabits predictably favourable habitats, and

canopy territories are certainly predictable in a climax forest (Shapiro,

1975). In the semi-natural woodlands of today, it is reasonable to suggest

that felling of large trees for timber, which are used by the adults, is

disruptive to their reproductive strategy.

In contrast, the selection of larval foodplants (Salix spp.) combined with the

females' requirements for shaded oviposition sites (Willmott, 1987) is more

indicative of an r-strategist, i.e. it requires a favourable but unpredictable
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micro-habitat. This is because sallows are early successional trees in the

woodland community, and are relatively short-lived, becoming shaded out

as larger species overtake them. Oviposition sites are, therefore, essentially

ephemeral, only being available on a single tree for a limited and relatively

short duration. It is easy to envisage that in the climax forest ecosystem of

the post-glacial wildwood, the habitat in which our native woodland

communities have evolved, natural tree falls and grazing by large

herbivores will have provided the necessary frequency of sallows in the

woodland habitat. The tendency for the species to disperse, including gravid

females, suggests that mobility is important in locating suitable sallows in

areas of extensive woodland.

The exploitation of woodlands since post-Medieval times, through limited

timber extraction and rotational coppicing, may have benefited the species

by providing a more abundant growth of sallows in woodlands. However,

as management practice has drastically changed over the 20th C., many
woodlands have become denser and more shaded (Warren and Key, 1991).

Furthermore, drainage of many woodlands has probably been detrimental

to the abundance of sallows which may be subjected to increased

interspecific competition as a result.

The loss of this species from Foxley appears to be attributable to several

possible factors. It is difficult to accurately reconstruct the 19th C. canopy

profile of Foxley Wood, but records of intensive 10-11 year rotational

coppicing, with 50 year rotational coppiced oaks, boundary oak pollards

and probably some standards, suggest an irregular canopy with abundant

sallow foodplant. Although Foxley has a long history of oak standard

felling, several specific trees were felled during the 20th C. which provided

the assembly and dispersal points for the adults whereby the same trees

("master trees") were used annually for this purpose. It is suggested that the

removal of these trees may have been disruptive to the population's

behaviour, and as a result, their potential for reproduction was possibly

inhibited. Significant numbers of large trees were felled between 1914-18,

1938-39, 1961-62, 1967-68, and large areas clear-felled around 1970. The

felling of the larger oaks in 1961-62 (A. Bull, pers. comm.), would have

probably disrupted any newly established dispersal points for the adults
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Adult female Purple Emperor Butterfly Apatua iris. (Chris Wild)

View of ride in Swanton Novers Great Wood illustrating decline of suitable habitat

for ovipositing female Purple Emperor butterflies. Sallows are seen on edge of

high forest where they are choked out by invasive birch. (Chris Wild)



5th instar larva feeding

on goat willow

Salix caprea

(Chris Wild)

View down West Ride in

Foxley Wood. Foreground:

former site of gamekeeper’s gibbet

where adult males were frequently

seen in 1950’s feeding on displayed

carcases. Backround coppice with

oak standards.

(Chris Wild)



following the felling of the original master oak in 1938 as previously

described. Further removal of large standards occurred between 1967-68

and this is thought to have further disrupted adult behaviour (D.Ruthven,

fpers. comm.).

As an early successional species in woodland development, sallows appear

to be lost during the mid-late woodland succession almost as quickly as

they regenerate after woodland clearance. Moreover, recent coppicing and

extensive clear-fell areas in Foxley Wood have shown a dense regeneration

ot sallows (Ashton unpublished data). The decline in coppicing during the

preceding decades prior to extinction may have reduced the frequency of

sallows suitable for ovipositing since old sallows become succeeded by

other woodland species as derelict coppice reverts to forest. Willmott

(1987) identified that the preferred oviposition sites were on shaded crowns

of tall sallows where these are not overgrown too much by nearby trees.

iClearly, these conditions are scarce in derelict coppice except on north

facing rides or within the shade of standards where they allow free access

to the airboume female. Indeed, the declining status of the foodplant may
have been a more significant factor to the population than the felling of

master trees.

However, the extensive felling operations by the Forestry Commission

around 1970, when approximately 50% of the site was clear-felled, will

doubtlessly have had a major impact on the population. In addition, a

biocidic defoliant, was sprayed from the air over much of the site and this

may have had considerable effects on the population. However, the species

is known to have persisted in the wood after these activities, albeit in very

low numbers (D.Ruthven, pers. comm.). By this time, the combination of

poor habitat and critically low population numbers would have made

recovery unlikely.

The devastation of habitat through regular standard felling, decline of

sallows in post-war derelict coppice, and the impact of the Forestry

Commission intervention around 1970, are thought to be the primary causes

of extinction of the Purple Emperor in Foxley Wood.
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Elsewhere in Norfolk, loss of habitat through clearance for agriculture,

condensation and other forms of silviculture, the regular felling of large

trees during the 20th C. and the decline in traditional woodland

management which may have maintained the early serai woodland stages

required for the development of the foodplants (Scdix spp.) are thought to

have been the primary factors contributing to the decline and extinction of

the species from the county.
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Miscellaneous observations.

During the joint meeting of the Norfolk and Norwich Naturalists' Society

with the British Plant Gall Society on Billingford Common, September

1996, Carol Haines found a caterpillar of the yellow-tail moth (Euproctis

similis ) feeding on a common gall spangle. The caterpillar was feeding on

the thickest part of the gall which contains the chamber of the gall-wasp

larva, and leaving a ring of tissue where the circular edge of the gall

reaches the leaf. Other rings showed that many galls had been eaten in this

way. There was no evidence of gall-wasp larvae, so the caterpillar had

presumably eaten them together with their food supplied by the tree.

Many galls play host to inquilines or lodgers which share the tissues with

gall causers. Parasites feed on both. It is unusual for the gall itself to be

consumed in this way by an outside agent.

Rex and Barbara Haney
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THE DISTRIBUTION IN NORFOLK OF TWO GALL MIDGES
ON FUNGI

R.E. & L. Evans

Chanterelle, Church Road, Welborne, NR20 3LH

There are few descriptions of fungus galls induced by insects and they are

all Diptera (Buhr. 1964-65).

Mycocecis ovalis Edw. (Cecidomyiidae)

This gall midge lays her eggs on the black stroma of the fungus Hypoxylon

rubiginosum (Pers. ex. Fr.) and the larvae on hatching produce over

themselves a fine silk like canopy which as they grow is blackened by their

excretions. Outside the canopy a yellow gall tissue is produced. It grows

only around and inside the canopy. After emergence of the midge, the black

larval container persists for some time, usually in colonies, and easily seen

and recognised. It has proved to be a fairly common species which is

widespread in the county. It is present in 18 sites and recorded there 38

times.

Swanton Novers Wood, Sparham Pools, Lollymoor N.R., Bryants Heath, Homing
Common, Devils Punch Bowl, Honeypot Wood, Thompson Common, Lenwade Pits,

Bacton Wood, Felthorpe Wood, Hockering Wood, Foxley Wood, Ashwellthorpe

Wood, Wayland Wood, Honingham Fen, Roosting Hill Pits, Roydon Common.

Brachyneurina peniophorae (Harris & Evans)

The gall midge lays her eggs on the bark and decorticated wood encrusting

fungus Peniophora cinerea (Fr.) Cooke and also on Peniophora limitata

(Chaillet ex. Fr.) Cooke. These fungi are of an ash- grey colour, thin enough

to resemble paint. The larvae, usually in small groups, produce a cinnamon

coloured fibrous oval gall about 0.5cm to 2cm. The pupal cases are extruded

from the galls in the following spring and the midges emerge in June-July.

They were identified by Professor Mamaev (Moscow) as a new species

belonging to the genus Brachyneurina. These galls after emergence persist

for some time and are easily identified. The galls are not uncommon on the

underside of fallen branches of various broadleaved trees. In Norfolk they
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have been recorded from 15 sites from which records have been obtained on
24 occasions.

Lollymoor N.R., Honingham Fen, Wayland Wood, Felbrigg Wood, Hockering
Wood, Emily's Wood, Corpusty, Wheatfen, Foxley Wood, Felthorpe Wood, Buxton
Heath, Devils Punch Bowl, Mossymere, Holt Country Park, Bridgham Picnic Site.

Figure 1 . Brachyneurina peniophorae sp.n. 1. male: 2. female wing; 3. male

genitalia.
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WILDLIFE 2000

THE CIRRIPEDIA, BRANCHIURA AND MARINE CLADOCERA OF
NORFOLK

R. Hamond
Scaldbeck House, Morston, Holt, NR25 7BJ

Abstract

The groups of entomostracans named in the title are the only groups of

Crustacea whose Norfolk members have been surveyed in any of my
previous papers, apart from the marine ostracods and most of the

harpacticoid copepods (marine or otherwise) which will be covered

elsewhere. The present paper lists a total of 17 species with notes on their

distribution.

Introduction

This paper deals with three small groups of entomostracan Crustacea which

have not sofar been surveyed in the Norfolk area (Norfolk together with

British Marine Census Area 12, Hamond 1991). The Branchiura are

restricted to freshwater, whilst the Cirripedia and the Cladocera dealt with

here (except for a stray A Iona), inhabit brackish and marine waters. As with

so many other groups of invertebrates in corresponding habitats, the Norfolk

fauna of cirripedes and cladocerans agrees well with that in south-western

England (Plymouth Marine Fauna, 1957) or around the Isle of Man (Bruce,

Colman & Jones, 1963) but comprises many fewer species. All three groups

are surveyed here in spite of being only distantly related within the

Entomostraca.

General accounts of the Norfolk freshwater and brackish-water Crustacea are

given by Gurney (1904, 1907, 1929) and of brackish-water taxa by Driscoll

& Waterford (1993). Hamond (1963, 1969c) surveyed British Marine

Census Area No. 12 as a whole but with particular reference to north

Norfolk from Cromer to Hunstanton. Offshore stations are listed in

Appendix 1. The present paper completes the initial survey of all basically
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saltwater Norfolk crustaceans, except for the ostracods and copepods (to be

described in future papers).

iCrustacea

-Malacostraca — Leptostraca (1971a)

— Stomatopoda (1971a)

— Peracarida 1— Amphipoda (1965,1967)
L Other Groups (1974)

^Eucarida Euphausiacea (1971a)

Decapoda (1971a)

L Entomostraca

; Branchiopoda

Maxillopoda

— Cladocera*

-Notostraca

— Anostraca

- Conchostraca

Thecostraca Branchiura* Copepoda Mystacocarida Ostracoda

I

-Ascothoracica (1968a,b;

- Facetoteca 1 969a-c; 1 970,

"Cirripedia 1 97 1 a,b; 1 972,

1973,1974)

— Acrothoracica(?*)

*— Thoracica

Lepadomorpha*

Verrucomorpha*

— Balanomorpha*

Figure 1 . Outline classification of the Crustacea, including only those

non-Norfolk allied taxa necessary for clarification of intergroup

relationships. * = lowest-ranking taxa covered in this paper, Dates refer to

papers by R.Hamond which collate all previous Norfolk records.
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Subclass Cirripedia

Applegate, Abele & Spears (1991) find that the Rhizocephala (see below)

are a sister taxon to the Thoracica, whereas the Acrothoracica are more

distantly, and the Ascothoracica are most distantly of all, related to the first

two groups (although Hoeg, 1992, has put forward alternative phylogenies).

All north-west European ascothoracicans are parasitic in echinoderms

(Brattstrom, 1947, 1948; Barel & Kramers, 1977). However, those

echinoderm hosts found in or near Norfolk (Crossaster papposus,

Echinocardium cordatum, Brissopsis lyrifem, see Hamond, 1991) are not

known to have ascothoracicans in British waters, even though they have

them in more northern waters.

Order Thoracica

These comprise the barnacles, identified initially from Nilsson-Cantell

(1978) with much help from Professor A.J.Southward. For their biology see

Rainbow (1984).

Suborder Lepadomorpha

Lepas spp. The members of this genus all live in tropical seas, almost

entirely on floating objects in mid-ocean. All five species described by

Nilsson-Cantell may be drifted into the North Sea but only two have been

recorded in Norfolk waters.The only ones which I have seen were Lepas

hilli Leach (det. A.J. Southward). They occurred in August 1955 and

comprised about a dozen in a cluster on an empty oildrum washed up at

Stiffkey Creek on the 25th and three on the cork of a ship's brandy bottle

in Morston Creek on the 31st. This is curious because, by repute, Lepas

anatifera L. is far more commonly stranded on British coasts and is

superficially very much like Lepas hilli. Most other Norfolk Lepas, were

recorded by A.H.Patterson (Hamond, 1971a) on timber near Yarmouth on

13.10.1884 and on other supports five days later; hundreds cast ashore near

Yarmouth on a bladder-lid (Patterson's expression for a Scottish fishing

float) on the Sunday preceding 6.1 1.1907; 14 specimens growing out of the

basal hollow of a wine bottle found on Holkham beach by Mr Gillingham

from whom Patterson received them on 22.1.1928; about 40 on a thimble-

sized cork found on Happisburgh beach by Mr H.W.Weddall who sent
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them to Patterson on 3.4.1928 (subsequently destroyed in an air-raid in

1940, Hamond, 1971a); and in late August 1955 some Lepas were cast up
at Sheringham where the late Dr E.A.Ellis identified them as anatifera,

though whether he knew of hilli is unknown, and who then put them back

into the sea.

The only bottom living lepadomorph in the North Sea, Scalpellum

scalpellum (L.), occurs exclusively north of about 58° N, except for a single

record off Northumberland (Nilsson-Cantell's map 2), and is thus very

unlikely to be found off Norfolk.

Suborder Vemicomorpha
Verruca stroemia (O.F.MUller). In Norfolk waters, never intertidal so far,

but off north Norfolk specimens not exceeding 4 mm in basal diameter are

widely distributed in small to moderate numbers on stones, crabs (mostly

Hyas araneus, Hyas coarctatus and occasionally Cancer pagurus), whelks

(Buccinum undatum) and dead bivalve shells (mostly Modiolus modiolus),

almost always in company with Semibalanus.

Suborder Balanomorpha

Elminius modestus Darwin. This is the only species on hard surfaces such

as boats and pilings in the creeks of the Norfolk saltmarshes. I have been

unable to find any preserved barnacles from such surfaces collected before

the introduction of Elminius during the Second World War (den Hartog,

1953; Nilsson-Cantell). It is difficult to know what they might have been

other than Semibalanus, possibly with some Balanus improvisus which

Driscoll & Waterford (1993) found mixed with fairly numerous Elminius

in the lower part of the Yare. If this thesis be correct, it means that

Elminius out-competes Semibalanus in the creeks but not in the more fully

marine parts of the north Norfolk coast (see also under Semibalanus, and

den Hartog, 1953).

Semibalanus balanoides (L.). Distributed offshore as is Verruca, but it is far

more common; intertidally it is common on mussels and other shells on

Hunstanton Scaup, on rocks at East Runton and on groynes at Mundesley.

Until Hunstanton Pier was blown down in a gale in 1977, those parts of its
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supports which were submerged at high tide carried dense settlements of

very large Semibalanus, which in turn carried tiny Elminius (det. A.J.

Southward). In Blakeney Harbour barnacles in the Pit and on the Freshes

Lays, i.e. in almost fully marine conditions, might be either Semibalanus

or Elminius, whereas in supports in the marsh creeks only the latter are

carried. Driscoll & Waterford found Semibalanus in small numbers on

pilings near the Bemey Arms in 1977.

Balanus crenatus Bruguiere. Occasionally found out to sea on Cancer and

Modiolus (rather as for Verruca but much scarcer). A large specimen found

at W.35 on an ovigerous female pearcrab Hyas araneus.

Balanus improvisus Darwin. Not yet seen in the north Norfolk but recorded

by Driscoll & Waterford in the estuaries of the River Yare on piling from

Seven Mile House downstream, often mixed with Elminius and River Bure.

In the Bure a sample of long-dead B. improvisus taken opposite the mouth

of Upton Dike was not found to have any B.ebumeus Gould mixed with it,

although Stock (1995) found that they co-existed in the Netherlands.

Balanus hammeri (Ascanius). Massive living barnacles, described as being

about 8cm in diameter (but unavailable for examination) on a plastic buoy

cast ashore at Stiffkey in May 1993. Dead specimens up to 4cm high and

4cm wide collected on a fishing-float cast ashore on Blakeney Point

between Cley Beach Road and the Watch House in September 1993 (det.

A.J. Southward). Both samples had drifted here, probably from off

Scotland.

Balanus balanus (L.) (= B.porcatus da Costa). Dead barnacles up to 2cm in

basal diameter on Modiolus modiolus at D.22 may have been this species

or B. crenatus (the opercula were missing), but a single live specimen on

Hyas araneus at this station was confirmed as B. balanus (det.

A.J.Southward).

Order Rhizocephala

Sacculina carcini Thompson. In spite of its name I have never found this

on the shore crab Carcinus , but it was frequent on the swimming crab
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Liocarcinus holsatus in whelk pots off north Norfolk from 1950 to 1962.

After these dates dredging was used and only occasional swimming-crabs
were collected. Normally only one specimen infected each crab, but of
20-30 crabs at W.12 several had two each and the remainder had one or

were normal females because Sacculina carcini tends to infect younger

male hosts and turn them into females. These records are all at least 5km
south of the South Race Buoy53°07.60'N. 00°55.50'E). In contrast, crab-pot

collections post-1985 of 50 each of L. holsatus and Necora puber (Hamond,

1971a both as Macropipus ) 5km north of the same buoy yielded no

parasitic Crustacea (rhizocephalans, epicarids (Hamond, 1974) or

copepods).

Drepanorchis neglecta (Fraisse). One possible specimen on the usual host

the spidercrab Macropodia rostratus at D.17.

Peltogasterpaguri Rathke. Rare, and always on small hermitcrabs Pagurus

bemhardus at extreme low water of spring tides; two on Hunstanton Scaup

(22nd June & 8th August 1963); one on the Freshes Lays of Blakeney

Harbour ( 4th August 1963) and one at West Runton ( 13th May 1964). So

far never collected subtidally.

Order Acrothoracica

Trypetesa lampas (Hancock). Examination of several hundred whelk shells

(Buccinum undatum with occasional Neptunea antiqua) tenanted by

hermitcrabs off north Norfolk has failed to disclose a single Trypetesa

lampas. The single record off Great Yarmouth (map 26 Nilsson-Cantell))

must be regarded as doubtful. At first sight this seems curious because,

apart from being common off Northumberland, it is known from

Heligoland, Sylt, the Skagerak and Kattegat, as well as off Plymouth and

around the Menai Straits. All of these sites, except the last-named, have far

more frequent and longer-lasting incursions of Atlantic water than are

found in the Norfolk area. Anglesey also shares part of the rich warm-water

fauna which is most fully developed around Plymouth and to a lesser extent

around the Isle of Man, as opposed to the much poorer south-eastern

British fauna between Beachy Head and the mouth of the Tees.
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Not enough smaller gastropod shells (especially Nassarius spp) tenanted by

hermitcrabs such as Anapagurus hyndmanni have been found off Norfolk

to confirm that the other north-west European species Trypetesa

nassarioides Turquier is absent. So far this species is known only from

shells in broken marl offshore near Roscoff in Brittany.

Subclass Branchiura

No Norfolk records for Argulus spp. are given by Chappell & Owen, 1969,

but in fact both the British species (identified from Fryer, 1982) are found

in both Norfolk and Suffolk, according to Mr A.C.Brown of Lowestoft who
has kindly allowed his records to be quoted here. They are under-recorded

throughout the British Isles.

Argulus foliaceus L. About fifty specimens from fifty carp in a pond

formed from a gravelpit near Burgh Castle.

Argulus coregoni Thorell. In the Yare. No details of date or place. Five

large specimens were found amongst 30 A. foliaceus on a sample of carp

from a large pond on a farm near Peasenhall in Suffolk. One carp weighing

over 0.5kg had 12 Argulus, which may have been of either species.

Suborder Cladocera

Podon leuckarti G.O.Sars. Before 1968 it occurred sporadically in plankton

hauls in Blakeney Harbour and offshore in Blakeney Deeps from March to

September. Specimens with ephippia were taken in August 1963 and July

1965. At D.55 one was found in the stomach of a pogge or hooknose fish

Agonus cataphractus.

The related species Pleopis polyphemoides Leuckart has not been found yet

in Norfolk.

Evadne nordmanni Lovdn. As for Podon but much less frequent. Collected

in Blakeney Deeps on 6.8.1963 and 14.7.1965, near Blakeney Overfalls

Buoy (53°04 r
N. 01°00'E.) on 18.7.1965, and in the Pit of Blakeney Harbour

at high tide in 26.7.1965. Only the Pit specimens were not recorded with

ephippia.
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A Iona elegans Kurz. A single specimen in Backwater Creek in Morston

Marshes on 26.4.1989 was obviously an "escape" from freshwater, possibly

via the River Glaven or the Stiffkey River or from the small shallow

freshwater ditch which has its origin just east of Morston Church. Identified

from Scourfield & Harding, 1966.

Appendix 1. Chronological list of offshore stations at which interesting cirripedes

were obtained.. All depths taken from Chart 108.

W.12. 53°06'N., 00°58'E., 27.9.1951 in 5-6m. No bottom record. D.17. 53°00'53"N.,

00°55’06"E., 12.8.1957 in 10-12m. Muddy ground of a consistency similar to that

of garden soil, matted with tubes of A mpelisca tenuicomis shared by Corophium

bonnellii. The dredge was also full of dead shells of Mya truncata and hundreds

of Ophiura albida and small Scoloplos armiger, at least 90 Eumida sanguinea and

many Psammechinus miliaris and Cirriformia tentaculata.

D.22. 53°07 r
N., 00°57’E., 17.8.1959 in 14- 15m. Masses of dead shells Modiolus

modiolus & Mya truncata,
the former covered with Semibalanus and a few Verruca

outside and with bryozoa inside. On the shell sides were Ascidiella scabra and

Sagartiogeton laceratum, at least 100 Pisidia, numerous Pholoe minuta, at least 50

each of Harmothoe impar, Cressa dubia, Leptocheirus pectinatus and Galathea

intermedia. W.35. 53°01’30"N., 01°01’E., 8.2.1960 in 12m. A few Pagurus

bernhardus in shells of Buccinum, a few Hyas araneus and H.coarctatus. No
bottom record.

D.55. 53°05'20"N., 00°51'30"E., 21.8.1967. in 7-9m. The "Muddy Hole" about 1km

southwest of the South-east Docking Buoy; pale grey tough clayey mud with many

dead shells, mostly Modiolus modiolus,but very few stones. About 100 P. miliarius

and moderate numbers of other invertebrates.
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THE DISTRIBUTION OF CORDYLOPHORA LACUSTRIS ALLMAN
IN THE NORFOLK BROADS

K.B.Clarke

The Ted Ellis Trust, Wheatfen Broad NR14 7AL

Introduction

Cordylophora lacustris is a hydroid, unlike the other encrusting zoophytes

reported from the Norfolk Broads. Like a number of aliens it was first

reported from the London Docks in the middle of the last century. In 1868

Hinks reported it as having been found in the "Commercial and other

London Docks on wood &c, in a cistern at Kensington and near Lyme
Regis". The cistern at Kensington may have contained water from the

Thames being used as drinking water. It was not until 1871 that the

Metropolis Water Act required water to be abstracted above Teddington

Wier and to be filtered.

Zoophytes were well known to cause trouble in waterworks treatment

plants, many of the species were described first of all from Hamburg
Waterworks (Kraepelin, 1886) where, at that time raw water from the Elbe

was supplied throughout the distribution system. Harmer (1913) gave an

account of troubles in waterworks from Polyzoa.

Cordylophora lacustris was reported from the River Bure near the mouth
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of the Ant and at Acle by Gurney (1907) although he did not find it in the

River Yare. Hurrel (1942) printed a distribution table for "Freshwater

Polyzoa and Hydrozoa in Norfolk Waters" showing that Cordylophora, at

that time, was confined to the Thume Broads.

In the early 1950s Cordylophora was found to be living, with other animals,

in the 24" raw water main from the Common Reservoir to Ormesby
pumping station carrying water from the River Bure. The main was cleaned

and seasonal dosing of chlorine was instituted to prevent recolonization of

the main. (Clarke, 1952).

The first record of Cordylophora from the River Yare was by Driscoll

(1985). He found it at Strumpshaw, Beauchamp Arms and Seven Mile

House. He also confirmed the presence of Cordylophora in the River Bure

(1980)

Recent Discoveries

Wheatfen. In July 1996 some alder poles which had been driven into the

mud near the wherry "Liberty" in 1965 were withdrawn for inspection. The

mud at this point was submerged about 1 .5 m at low water and the tops of

the poles protruded from the high water. Cordylophora was abundant, the

colonies were healthy and contained reproductive polyps. This was the first

record for the species at Wheatfen.

River Waveney. The first record of Cordylophora lacustris in the River

Waveney was made in October 1996 when shells recovered from below

Burgh St Peter were found to have threads of Cordylophora on them,

including live hydranths. The chloride level at that point was 400 mg/1 due

to leakage of seawater into the River Waveney via Oulton Broad.

River Bure. In November 1996 material was dredged from the River Bure

between Thume Mouth and the head of the navigation at Coltishall. The

material ranged from Coke tins and discarded fishing line to pieces of

wood, stones and freshwater mussel shells. Hauls were made at

approximately 1500m intervals. All firm substrates recovered from

downstream of Wroxham Bridge bore traces of Cordylophora. None was
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noted on any material recovered upstream of Wroxham Bridge. At about

that point there is a sudden change in the clarity of the water, the turbidity

between there and Coltishall being very much lower. The chitinous tubes

of Cordylophora were particularly noticeable at the siphon ends of shells

ofA nodonta Amounts present increased as we went down river. The shells

below the waterworks intake at Homing were heavily bearded with the

tubes.

River Thume
In early spring 1 997 the rivers Ant and Thume were investigated,

employing the same dredge as was used on the Bure. However, there was

a scarcity of mussels so that this habitat for Cordylophora was not

available. A broken beer bottle was recovered in Heigham Sounds which

proved to have the best population of Cordylophora seen in the Broads. The

chloride level at this point was 1680 mg/1 Cl.

River Ant

Cordylophora was found attached to mussel shells between the junction

with the River Bure and Ludham and again at Irstead. Mussels collected at

How Hill had encrusted growth round the siphon ends of the valves but

Cordylophora was absent.

Living Conditions

Samples of Cordylophora from each haul were grown in Petri dishes in the

laboratory. It was evident from microscopical examination that the

downstream samples were far healthier than those collected above Homing.

They contained far more open hydranths. However, the number of

hydranths decreased slightly with time in spite of their being kept in

filtered lake water and fed a diet of small Daphnia. They were transferred

from filtered lake water to a culture medium used by Chandler Fulton

(1960) which was high in chlorides. For a time, due to non-availability of

the chemical, the tiny amount of potassium chloride in this formula was

omitted. When this was added to the medium the Cordylophora began to

grow and to show an exponential increase in the numbers of hydranths.

Evidently the lake water had contained inadequate amounts of potassium.

The best results were obtained with colonies which had been living above
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Horning in waters low in chlorides. Once established in the higher chloride

water they grew at a great rate.

Once good growth in culture had been established, it was possible to carry

out simple experiments regarding the living conditions. For instance when
feeding was withdrawn from a number of colonies they immediately began

to decline in the numbers of open hydranths. This decline was reversed by

a single feed. Oxygenation of the water did not appear to matter down to

quite low levels nor was it necessary to provide any movement in the

water. Pieces of the colonies could be clipped off without harm. The

clipped off pieces grew well. Chandler Fulton found that his material died

if kept growing on the bottom of a dish but our Cordylophora grew well in

this position throughout the experiment. The study was terminated by the

death of the material, probably due to improper food. It was not easy

during the severe frost to obtain enough small Dctphnia species by plankton

net.

References

CLARKE, K.B., 1952. The infestation of waterworks by Dreissena polymporpha,

a freshwater mussel. Journ. Inst. Water Engineers., 6, 370-379.

DRISCOLL, R.J., 1980. Distribution maps of aquatic invertebrates and aquatic

plants recorded from the rivers Bure and Yare 1976-1977. Report to Nature

Conservancy Council, Norwich.

DRISCOLL, R.J., 1985. Distribution maps of aquatic invertebrates and aquatic

plants recorded from the rivers Bure and Yare 1982. Report to Nature Conservancy

Council, Norwich.

FULTON C.,1960. Culture of a colonial hydroid under controlled conditions.

Science 132; 473-474.

GURNEY, R., 1907. The Crustacea of the East Norfolk Rivers. Trans. Norfolk

Norwich Nat. Soc. 8; 410-438.

HARMER, S.F., 1913. The polyzoa of waterworks. Proc. Zoo. Soc. London. 426-

457.

HINKS, T., 1868. The history of British Hydroid Zoophytes. 2 vols. London.

HURREL, H.E., 1942. Pond Life. Trans.Norfolk Norwich Nat. Soc. 15, 319-331.

KRAEPELIN, K., 1 886. Die fauna der Hamberurger Waserleitung. A bh. naturwiss.

Ver. Hamburg. 9, 13-25.

Trans.Norfolk Norwich Nat. Soc.

1997 31 (1) 65



NEW AMPHIPOD TO NORFOLK FROM WHEATFEN BROAD

Roy Baker & Keith Clarke

Ted Ellis Trust, Surlingham NR14 7AL

Corophium curvispinum Sars is a small tubicolous amphipod which was

first described from the Caspian Sea in 1895. In the first decade of the 20th

C. it was known from the rivers feeding into the Caspian, Black and Baltic

Seas east of the River Elbe (Macan, 1974). By 1915 it was moving rapidly

through canals and rivers from eastern Europe. The first British records

were from the River Avon at Tewkesbury (Crawford 1935) and at Stourport

on Severn (Ingle 1962). Subsequently it has been discovered in the Grand

Union Canal in Northamptonshire, Leicestershire and Buckinghamshire, in

the Coventry Canal and in some parts of the Oxford,Worchester and Trent-

Mersey Canals (Moon 1970, Taylor et al 1982). It has also been found in

the River Swale in Yorkshire and in the River Lea in N.E.London.

At Wheatfen Corophium curvispinum was found in July 1996 forming

dense colonies on alder poles placed by Ted Ellis over thirty years ago

into the tidal currents of Deep Waters. This part of the Wheatfen Broad

system of waterways was recently mud-pumped by the Broads Authority

to depths of over one metre, although the tidal range is often well in excess

of this value. The amphipod tubes are exposed to varying times during tidal

cycles. The animal is a filter feeder which is known in the Netherlands to

breed three generations a year. In the lower Rhine of the Dutch-German

border the species first appeared in 1 987 and by 1 990 had reached densities

of over 100,000 per square metre (Van den Brink et al 1991). These

authors observe that the high densities of Corophium could present

problems for the (re)settlement of riverine species into the Rhine ecosystem

because of limiting available space and competition with other filter-

feeders. These effects have been most noticeable on populations of the alien

zebra mussel Dreissena polymorpha Pallas from the lower Rhine. At

Wheatfen the amphipod was found with the colonial Hydroid Cordylophora

lacustris Allman which is another marine-brackish water species which has

been invading freshwaters. Whether or not Wheatfen is the only broadland

site for Corophium is unknown but its possible spread and affects on other
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species in the Norfolk Broads and rivers may prove of future interest to

freshwater naturalists.
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Miscellaneous observations.

Honesty Lunaria annua is left to seed in the garden at 124 Fakenham

Road, Taverham, Norwich where it provides food for Orange-tip butterflies

Anthocharis cardamines. Normally it is left to grow amongst other plants

but occasionally one has to be removed to prevent it overshadowing a less

vigorous neighbour. Recently when one was pulled out, the upper surface

of the leaves were seen to be unusually and hugely bulged, the distortions

clearly marked in yellow. The corresponding underside parts of the leaves

were covered with dense masses of the downy mildew Peronospora

parasitica (Persoon).

Less obvious bulges on a Silver Birch, Betula pendula, leaf led to the

examination of the corresponding felty patches on the undersurface. This

was made up of tiny translucent mushroom shaped processes induced by

the gall-mite Aceria rudis (Canestrini).

Rex and Barbara Haney
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KURZIA SYLVATICA (Evans) Grolle NEW TO NORFOLK.

C. R. Stevenson

Norfolk College, Tennyson Avenue, King's Lynn PE30 2QW

Roydon Common National Nature Reserve (53/685.225), just outside King's

Lynn, is home to a number of mosses and liverworts which are rare, either

locally or nationally. Its main habitats include areas of rich fen, acid mire,

and wet and dry heathland.

At the western end of the site some old quarry and sand workings have cut

a series of steep sided bowl-shaped re-entrants ['Corries'] back into a north

- south scarp running through an area of dry heathland, subject to invasion

by bracken, birch, etc. In places harder sandstones yield low vertical slopes,

but in the main the underlying sands are softer, and yield slopes of varying

degrees of steepness. These rocks are of lower Cretaceous age [Dersingham

Beds Formation]. Extensive rabbit burrowing occurs, and limited areas of

very steep slope are associated with the sides and collapsed lips of such

burrows.

The sands break down to produce a fine grained acid soil which is usually

dark with included organic matter. According to the 1:100,000 map of

Norfolk soils, published by the Soil Survey of England & Wales, these are

typical sandy gley soils. [Mapped as unit 821b].

These slopes and soils are, where exposed, and where conditions are

suitably damp, colonised by a variety of small leafy liverworts and other

bryophytes. Recently a survey was initiated to determine more precisely the

size and position of existing liverwort populations, with a view to

subsequent monitoring.

In the course of this survey a sample, apparently dominated by various

species of Cephalozia, was collected for identification purposes. It came

from low on the southern flanks of the more northerly of the two deepest

re-entrants cutting back into the scarp, [Fig. I ()]. Under the binocular

microscope it was realised that a species of Kurzia was also present. (An
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8 figure grid reference tor a spot at the top of the slope immediately above
the site was obtained, using a GPS device. It was 53 / 6788.2227).

Figure 1 . Roydon Common showing site of Kurzia sylvatica ( )
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Kurzia pauciflora {Lepidozia setacea) was already known from the site; it

is a species of mires, usually growing amidst species of Sphagnum. The

habitat for this plant therefore immediately suggested that it might be one

of the two other British species, viz. K. sylvatica or K. trichocladus

.

The

two species are distinguished by differences in the nature of the bracts

surrounding the female perianth. Searching found suitable perianths,

permitting identification as K. sylvatica. (This identification has since been

confirmed by the British Bryological Society referee).

This plant has a very scattered distribution in Britain. The nearest

occurrences are in the Weald area of Kent, Surrey and Sussex (Rose, Stem,

Matcham & Coppins 1991, & Gardiner 1981), where it grows on lower

Cretaceous sandstones of roughly the same age as those at Roydon.

Blackstock, (in Hill, Preston & Smith 1993) notes that sporophytes are very

rare, which suggests that introduction by spores is unlikely, although Rose

et al. (op. cit.) note that sporophytes are common in Sussex. On balance it

seems likely that it is a native plant which has simply been overlooked,

rather than a recent introduction.

Although Roydon Common is a well known site which has been visited by

many bryologists, the majority of them have probably been visiting the fen

and mire communities, rather than the bryologically duller habitat of the

dry heathland. This, plus the fact that K. sylvatica is an extremely small

plant, perhaps explains how it has been overlooked for so long.

The smaller leafy liverworts are generally plants of shaded and moist

conditions. Schuster (1969) notes Kurzia sylvatica as 'primarily a

mesophytic species of partly to strongly shaded sites', whilst Blackstock (op

cit.) notes its occurrence on 'steep peat banks and moist organic soils in

moorland and damp heaths. ...damp, sheltered rock outcrops. ..and moist

sandy banks'. Paton (1954) describes it as forming 'thick peaty cushions' on

sandstone cliff ledges, and sheets on the lower parts of dripping rocks. On
Roydon Common, alas, it does not behave in such a dramatic fashion. It

occurs in a very limited area, of only a metre square or so, and where it

does occur as pure populations, it is only in tiny patches, a centimetre or

so in in diameter. In the main it occurs intermingled with other bryophytes.
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on steep sandy surfaces shaded by bracken or heather. Associated species

include: Dicranella heteromalla; Orthodontium lineare ; Cephalozia

bicuspidata; C. connivens; Calypogeia muelleriana; C. fissa and Pohlia

nutans.

Across the North Sea, in Belgium, Schumacker (1985) suggests in grows

in well lit (eclaires) spots, although acid humic sands which are

permanently moist are also mentioned. This suggests that, perhaps, K.

sylvatica could survive without shade, providing permanent moisture was

available. [Vanden Bergen (1979), on the other hand, specifically mentions

shaded sites].

It has, presumably, only survived at Roydon because the appropriate micro-

climatic conditions exist locally. The steep slopes of the 'Corries' cast long

shadows, which will maintain cooler conditions, and a canopy of vascular

plants will also provide some shelter. At present the main canopy species

is bracken. Bracken is very susceptible to fire, especially when a thick litter

layer has built up; it is also generally regarded as an undesirable species,

and a common management aim is to eliminate it as far as possible. These

two factors may cause problems for the conservation and management of

K. sylvatica, since either fire, or a management programme which

substantially reduced the amount of bracken around it, might result in the

total loss of the population - scarcely a desirable outcome on a National

Nature Reserve!

Duckett & Clymo (1988) have noted that some genera of liverworts are

possibly able to survive burning of peat by having deeply rooted stolons

which may survive fires. However, it seems inherently unlikely that such

a tiny plant could have stolons extending to any great depth. It must,

therefore, be judged to be at risk from fire.

Nomenclature follows Smith (1990).

Acknowledgements.
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Miscellaneous observations.

Whilst recording lichens in Wretham Churchyard (map ref. 52/916906) in

the early afternoon of 10th May 1997 with Peter Earland-Bennet and

Christopher Hitch, my attention was drawn to extraordinary numbers of the

very small millipede Polyxenus lagurus on rounded unglazed tiles capping

the churchyard wall which was otherwise constructed on the usual flint and

mortar. This strange looking animal, which is about 3mm long and covered

in bristles, is common in many churchyards in Norfolk (Jones,R.E.,1987,

Trans. Norfolk and Norwich Nat. Soc., 27(5)), but in my experience, almost

always as a few individuals. On this occasion they were abundant along

about a 10 metre length of wall at a density of about 1 per cm 2
. The width

of the curved tiles was about 20cm thus giving an approximate number of

20,000 individuals. It is possible that weather was a factor, as the day in

question was very warm (temperature 25°C) and humid. There had been

rain in the previous week after a long dry spell.

Peter Lambley
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BOTANICAL NOTES, 1996.

A.L.Bull & G.Beckett

Bramley Cottage, Stanhoe, King's Lynn PE31 8QF

With the final countdown for our tetrad Flora of Norfolk now approaching

reality, the task seems to become ever more daunting. The faithful 'few'

turned up regularly for all the 15 recording meetings held in the East

between March and November. In addition, all contributed in widely

separated areas of the countryside during the year, adding a further 18,500

new records to the 135,000 already accumulated. With barely two recording

seasons left at the time of writing, we need a further 26,500 records to

attain our target of 250 records per tetrad. The plants are undoubtedly there

to be found, as even some apparently unpromising looking squares have

achieved totals of 300+ with very little searching. If you would like to help

in the finding, why not wrote or phone one of us and get a list of recording

meetings that you can join. There will be at least 30 in all between March

and early November, so there is bound to be one somewhere near you.

For our habitat study this year we shall be looking at the flat, featureless

area known as the Grazing Levels first of all. Some of these have sadly

been turned to arable in the past, and where this has happened, the

botanical interest has plummetted, as, presumably has the invertebrate

interest. It would be a tragedy if the BSE crisis were to result in further

arabalisation of the area. It has to be admitted that most of the grassland

comes under the heading of 'improved', but even so, there is still plenty of

botanical interest, helped, of course by the area's status as an ESA
(Environmentally Sensitive Area) - so long as it remains down to grass.

Starting from the seabanks adjoining Breydon Water, these have a

fascinating mix of saltmarsh and freshmarsh plants growing on either side

of them. There is not that much saltmarsh on the estuary, but what there is

supports the regular saltmarsh plants such as Limonium vulgare Sea

Lavender, A ster tripolium Sea Aster, A triplex portaculoides the grey-leaved

shrubby Sea Purslane of creek margins and less noticeable plants like the

species of Salicomia. Glassworts, of which three species have been found

Trans. Norfolk Norwich Nat.Soc.

1997 31 (1) 73



during our survey, include S. pusilla the One-flowered Glasswort which is

on the list of nationally scarce plants. Behind the sea-bank can be found

plants which will tolerate a low-level of salt in the soil such as Glaux

maritima, Sea Milkwort. Schoenoplectus tabemaemontani the Glaucous

Bulrush, Scirpus maritimus Sea Scirpus and such scarce plants as Hordeum

marinum Sea Barley, Carex divisa Divided Sedge and Alopecurus bulbosus

Bulbous Foxtail, which still exists in two small colonies beneath Breydon

south wall. This area still lies historically within V.C.25, East Suffolk, and,

as far as the B.S.B.I.'s Atlas 2000 project is concerned, that is where it will

remain. However, being realists, we are following the political boundaries

in our survey. If we do not, and some vital information is urgently needed

relating to the area covered by Norfolk County Council, they will not

expect to have to go to the Suffolk Biological records Centre to get it.

To return to the flora along the Breydon walls and beyond, we find good

populations of Trifolium fragiferum Strawberry Clover, Lotus glaber

(L. tenuis) Narrow-leaved Bird'sfoot-Trefoil, and on the lower reaches of the

estuary, the yellow-flowered alien crucifer, Rapistrum rugosum which is

frequent in places. Another scarce plant that can tolerate some salt in the

soil is Bupleurum tenuissimum Slender Hare's-ear which has one or two

stations near Burgh Castle.

A surprise arrived through the post late last summer in the shape of a

specimen of a strange composite with round-topped, ray less flowers and a

creeping habit. This came from an environmental consultant who was

working on the route of the Bacton to Yarmouth gas pipeline. As it

happened, it was a plant which had been seen growing abundantly along

the edges of trampled brackish ditches in the Spanish Coto Donana eight

years before and which had been identified as a South Africa adventive

called Cotula coronipifolia Brassbuttons, though Stace calls it Buttonweed.

To be sure, a specimen was sent to an expert and confirmed. Its habitat?

The trodden margins of brackish ditches at Marsh Farm, Cobholm where

there were three groups totalling some 50 plants. It will be interesting to

see if it manages to spread from its bridgehead. It has been naturalised in

Cheshire for over 100 years. Another plant which has turned up in trampled

gateways as well as on the roadside near the southern side of Reedham

Trans. Norfolk Norwich Nat.Soc.

1997 31 (1) 74



ferry is the uncommon Pucinellia rupestris
, Stiff Saltmarsh-grass.

Many of the dykes at this seaward end of the system contain Ranunculus
baudotii Brackish Water-crowfoot, Ceratophyllum submersum Soft

Homwort and Potamogeton pectinatus Fennel Pondweed which is the most
salt-tolerant of its genus. However, even when brackish or salt water is only

100 metres or less from a dyke, providing there is no seepage, a very rich

freshwater aquatic assemblage is possible. For instance, a track leading

from the dyke to Haddiscoe Station, almost beside the New Cut, is packed

with fresh water aquatics including Hydrocharis morsus-ranae Frogbit,

Stratiotes aloides Water Soldier, Sagittaria sagittifolia Arrowhead, Butomus
umbellatus Flowering Rush and Utricularia vulgaris Greater Bladderwort.

Incidentally the station itself plays host to a small colony of Verbascum
pulverulentum Hoary Mullein. Such dykes as that mentioned can be found

throughout the levels wherever enrichment and pollution has been excluded,

though of course the assemblage of plants varies in different parts of the

dyke system.

An instance is the area covered by Thurlton, Norton Subcourse and

Nogdam End, there Hottonia palustris. Water Violet is the commonest

aquatic and there are several colonies of Potamogeton acutifolius the Sharp-

leaved Pondweed and, something of an anomaly, several clumps of Carex

curta White Sedge along at least one dykeside. It is a plant of wet, acid

bogs and woodlands, chiefly in northern Britain. Its only other site in East

Norfolk during our survey has been on a damp, acid site at Westwick, so,

to be quite sure, its name has been confirmed by A.C.Jermy.

Althaea officinalis Marsh Mallow, another scarce plant in Britain forms

frequent, dense stands along dykes and on river-banks to at least as far

upriver as Hardley Cross, and from thence to the Chet, whilst one of the

more frequent flowers to grace the actual grazing land is the annual

Ranunculus sardous, Hairy Buttercup.

Whilst we are down in that comer of the county, it would seem a suitable

time to say a few words about that area of Norfolk/Suffolk north of the

county boundary which runs through Fritton Lake. Much of the southern
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part is dominated by Waveney Forest, an area of conifers on what had been

the heath-clad Fritton Warren, the northern outlier of the East Suffolk

sandlings.

Much of the area consists of fine, acid sands and is relatively species poor,

but where damp gulleys with little more than wet ditches in them cross the

area on their way to the Waveney, there are some very rich pieces of fen

and carr with here and there reminders of Broadland in the shape of Cicuta

virosa Cowbane, or by contrast, Molinia heath with masses of Dactlyorhiza

maculata ssp ericetorum Heath Spotted Orchid, and with Solidago virgaurea

Golden-rod growing along the margins. Further east and north, much of the

area feels uncomfortably touristy with holiday camps round every other

bend and big lorries thundering along the local 'artery' the A 12. Even here

there is botanical interest. An abandoned railway cutting at Hopton has

presumably been filled with rubbish and capped with topsoil at some time,

but the bridge which formerly carried the road over the cutting still plays

host to good populations of ferns with Asplenium adiantum -nigrum Black

Spleenwort, Phylittis scolopendrium Hart's-tongue Fern and Polypodium

interjectum Polypody all frequent.

Following the road through the holiday camps to the sand cliffs, one finds

a sand dune flora with five typical sand-dune species recorded including

Eryngium maritimum. Sea Holly. Returning to and walking along half a

mile of the A 12, including some of the central reservation, it was

interesting to record six species of saltmarsh plants including a nice clump

ofA rtemisia maritime^ Sea Wormwood, a plant not previously recorded as

a 'salt' alien.

To make our survey meaningfully complete, we have to traverse every type

of habitat in the county. This has included the City of Norwich,

comprehensively covered right at the beginning of our survey by Ernest

Daniels. It has to be admitted that at that time there were plenty of open

sites not redeveloped. In fact, the redevelopment of the Riverside site has

only now reached the planning stage. Alas, Hellesdon does not have any

such attraction.
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Moving to the western half of the county, we too are hoping to do our bit

towards the target of a 250 species average for the whole county's tetrads,

but with extensive areas of peat fen which often barely muster 100, I think

we shall find it difficult. It is worth noting that the total number of

records for East and West together now stands at 315 000, every one

representing a plant recognised, a name crossed off the list on our

recording cards and an item entered into the computers, a great testimony

to the hard work of our teams.

Three hundred years ago, the great area of the Fenland would have been

like a combination of the Halvergate Levels at their best and the Broadland

fens of fifty years ago, miles of reeds, fen, marsh and rich grazing coupled

with a few bogs where the build up of peat had brought the land surface

above the water table. Some idea of what it must have been like to botanise

before the final rounds of drainage swept it all away, can be got from the

Rev William Skrimshire's herbarium which is in the Wisbech Museum (a

thank you to Mrs G.Crompton for this information). He and his friends

were botanising in the early years of the 19th century and amongst his

specimens are a few from Bardolph Fen. The parish of Stow Bardolph is

a very long one and the fen lay several miles to the west of the village at

TF5604, now north of Barroway Drove. There Skrimshire found such plants

as Cladium mariscus, Saw Sedge, Peucedanum palustre. Milk Parsley, (with

'the larvae of Papilio machaon (the Swallowtail butterfly).. ..in considerable

quantity, feeding upon if), Drosera rotundifolia
,
Sundew, and Dactylorehis

praetermissa Southern Marsh Orchid. All of these are, of course, long gone

and their place occupied by hundreds of acres of sugar beet and wheat, but

the fact that they were there does have relevance in explaining the status

of some widely separated areas of wetland which occur along the rivers

which flow into the Fenland.

Beyond the true Fenland, where the Nar, Wissey, Little Ouse and their

tributaries flow gently through somewhat higher land are small areas of fen,

many of which are even more special because they are found where the

influence of the true Fenland meets the chalk of the upland. Their floras

are isolated and so no longer able to add much to their stock as the nearest

seed sources are now far away, but it was not always so. Saw sedge and
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milk parsley can be present together with Pamassia palustris Grass of

Parnassus, now very scarce in the county, Potentilla palustris Marsh

Cinquefoil, Eriophorum latifolium, Broad-leaved Cotton-grass, Pinguicula

vulgaris Butterwort, Epipactis palustris Marsh Helleborine, Ranunculus

lingua Greater Spearwort and Equisetum telmateia Great Horsetail, the

last named strongly asociated with the line of springs which emerge from

the chalk. Where pools still occur, they may contain Potamogeton

coloratus fen pondweed, Sparganium minimum, Least Bur-reed, Utricularia

vulgaris, Common Bladderwort and Menyanthes trifoliata Bog-bean.

Many of these areas are on private land and the majority are being well

looked after with limited cattle grazing, but like many of the wetlands of

the county are suffering from lack of ground water. Their present richness

depends largely upon the amount of water they still contain. Those with an

active spring or a stream still flowing through them are the richest, while

others with less water present soon turn into grassland, still interesting, but

not with the variety of those which are still wet. The speed with which the

variety of life, not only of plants, within these fens can be destroyed by

over-deepened stream courses or mis-placed boreholes is alarming and is

an ever-present worry for those trying to manage them. They are a very

fragile habitat. Amongst the flora of the grasslands are sometimes to be

found plants perhaps more typical of the clays of south-east Norfolk such

as Cirsium dissectum Meadow Thistle, Agrimonia procera Fragrant

Agrimony, Ononis spinosa Spiny Restharrow, Orchis morio Green-winged

Orchid and Sison amomum Pepper Saxifrage. The great richness of many

of these fens and commons, however, lies in the fact that between fen and

grassland are to be found islands of chalk, often on ant-hills, but in areas

of pingoes, around the edge of the depressions. On these are lime-lovers

such as Helianthemum chamaecistus Rock Rose, Campanula glomerat

a

Clustered Bell-flower, Asperula cynanchica Squinancywort, Hippocrepis

comosa Horseshoe Vetch and Gentianella amarella Autumn Gentian. All

are scarce in Norfolk.

From a personal point of view, one of the most rewarding aspects of

gathering data for our Flora has been the chance to visit woods, wetlands

and heaths on private property, some of which have scarcely been botanised
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before. With very few exceptions, we have been welcomed on to most
estates, farms and even into gardens. The other great pleasure has been the
friendship of the team ot botanists who have now been working so well
together tor the last nine years. There is still room for anyone wishing to

add to our numbers.

Below are tour maps ot species mentioned. Any additions would be
welcome.
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WEATHER REPORT 1996

J.G.Hilton

Morley Research Centre, Morley, Wymondham NR18 9DB

This year was the coldest since 1985. Rainfall (538.0 mm) was the lowest

since 1991 and sunshine the lowest since 1994.

Januaiy was the dullest since 1971 and the driest since 1993. The mean

temperature was the lowest for nine years. The first half of the month was

milder than normal, but very cold and at times foggy weather prevailed for

the second half.

February was much sunnier than normal, rainfall was slightly above the

average and it was the coldest for five years. The first five days were very

cold, but then periods of near normal temperatures alternated with much

colder spells.

March was the driest for three years and the coldest for nine, with the mean

temperature equal to that of January (3.3 °C). It was the cloudiest since

1984. Periods of rain fell during the first five days and again on the 9th.

The rest of the month was mainly dry apart from weak fronts bringing

wintery showers during the last few days.

April was the driest in our records which began in 1925. It was the sunniest

for five years and the mean temperature was slightly above normal. The

first week was very cold with sharp air and ground frosts.

May was the coldest since our records began, and had the highest number

of frosts since 1967. It was much drier than normal. Ground frosts were

below -5°C from the 4th to the 7th inclusive. Predominantly dry weather

was broken by a wet spell from the 21st to the 24th (14.6 mm).

June was the driest for eight years. The mean temperature was near to

normal and sunshine was the highest for four years. It was particularly

warm on the 5th (26.5°C), 6th (28.2°C), 7th (31.0°C) and 17th (27.1°C). A
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ground frost was recorded on the night of the 22nd/23rd.

July was the first month since February with more than average rainfall.

Sunshine was above the long-term mean, whilst the average temperature

was equal to normal. The first nine days were cool, cloudy and wet, but

several warm spells occurred later in the month. Thunder storms brought

heavy falls of rain on the 23rd (19.4 mm) and 27th (12.6 mm).

August was the wettest since 1968. The mean temperature was slightly

above normal, whilst sunshine was below. Showers were recorded on the

10th, 11th and 12th but the majority of the month's rain fell on the 23rd

(19.0 mm) and 29th (52.4 mm). The latter was the wettest August day in

our records.

September was the driest for seven years, but it was cooler and cloudier

than normal. High pressure resulted in onshore winds which caused the

cool and cloudy conditions.

October was slightly warmer and wetter than normal and the dullest for two

years. The number of ground frosts was the lowest for five years. Unsettled

weather prevailed. Heavy rain fell on the 18th (10.6 mm), 20th (7.8 mm),

27th (14.2 mm) and 28th (6.0 mm).

November was the wettest (111.6 mm) since 1971. Sunshine was near

normal, whilst the mean temperature was 0.9°C below the long-term

average. The maximum temperature of 17.8°C on the 3rd was the warmest

November day since 1946. Cold weather prevailed after the 6th. Rain was

recorded on 24 days and heavy falls occurred on the 10th (16.8 mm), 17th

(13.0 mm), 19th (11.0 mm) and 24th (12.8 mm).

December was the driest for five years. Sunshine was slightly less than

normal. It was 2.0°C colder than the long-term mean. It was particularly

cold from the 5th to the 14th and after the 20th. Air temperatures did not

rise above freezing point on the 3 1 st.
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DRAGONFLIES OF SHERINGHAM & BEESTON REGIS COMMONS

Francis J. L. Farrow

"Heathlands", 6 Havelock Road, Sheringham, Norfolk, NR26 8QD.

Introduction

The following is a short account of the dragonfly species and the affect the

recent history of conservation measures carried out on Sheringham and

Beeston Regis Commons SSSI has had on this fascinating group of insects.

An essential element for the successful breeding of dragonflies is

unpolluted water, whether still or flowing, that remains year in, year out.

In some species of dragonfly the aquatic larval stage of the life-cycle can

take up to two years or more to complete.

The main pond on the Commons is known locally as the "Newt Pond" and

was originally created by diverting small becks into a dug out hollow,

approximately 82' (25 m.) in diameter, to hold drinking water for horses.

An early photograph of the pond (Danvers, 1939) shows it to be somewhat
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neglected with little water, rubbish and geese, although it is stated that it

never dries and is approximately 2' 6" (0.76 m) deep. The pH of the water

is neutral to slightly acid.

Conservation history

From around 1962, when I first started to record the natural history of the

Commons, the pond often dried to a small central puddle or disappeared

completely after any prolonged spell of dry weather. Various attempts were

made through the years to keep the water levels up but these usually

proved to be temporary only. In 1983 a management plan for the Commons
was produced under a Norfolk County Council initiative and the following

year, part of the first major project was the reinstatement of the pond. To

achieve a permanent water flow into the pond one of the original water

courses from the becks was first cleared of scrub and re-dug to the original

gravel base. In addition the outflow from the pond was altered. In previous

times the outflow was across a track, however, it was decided that to enable

better water retention the outflow side would be raised and the water piped

under the track. Once the track had been underpassed the water reappeared

to flow along the original water course which also had been cleared of

scrub. In 1990 a digger was hired by the management group to remove

accumulated silt and any remaining rubbish down to the top of the gravel

base. This clearance had the effect of deepening the pond to its present

level which is approximately 4' 0" (1.22 m).

Vegetation

In 1965, Thread-leaved Water Crowfoot Ranunculus trichophyllus Chaix

and Canadian Pondweed Elodea canadensis Michaux were the main water

plants with Spike-rush Eleocharis palustris (L.) and Hard Rush Juncus

inflexus L. the emergent plants. A single plant of Flowering Rush Butomus

umbellatus L. persisted throughout the wet/dry years, flowering only when

conditions were favourable. Since 1984 the pond has been kept permanent

and many (well-meaning) people have introduced a variety of other plants

from their garden ponds. Such plants as False Bullrush Typha latifolia L.,

Reed Sweet-grass Glyceria maxima (Hartman), Branched Bur-reed

Sparganium erectum L., Homwort Ceratophyllum demersum L. and Curled

Pondweed Potamogeton crispus L. still remain. Plants such as Water-lilies
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Nymphaea sp., Water Soldier Stratiotes aloides L. and Arrowhead varieties

Sagittaria sp. have been removed. Since the major clearance in 1990 the

Flowering Rush has spread and with water depths fairly constant it now
flowers annually. These emergent plants are particularly attractive to

dragonflies and they can often be seen perched on the stiff leaves.

The summer of 1996 probably saw the pond at its best, the combination of
emergent, floating and submerged plants produced a well-balanced pond
with clear algae free water.

Dragonflies

Since 1965 thirteen species of dragonfly have been recorded on the

Commons. The Dragonfly Listings Table compares the dragonfly species

that have been noted during the periods up to and including the compiled
listings. It can be seen from this table that there is a large increase in the

number ot species noted after the reinstatement of the pond. Although to

some extent expertise and the number of recorders have increased since

1975 the significance of providing permanent water cannot be denied.

Dragonfly Listing Table

Species 1965 1975 1987 1996 Breeding

Emerald Damselfly Lesfes sponsa (Hansemann 1823) X

Large Red Damselfly Pyrrhosoma nymphula (Sulzer 1776) X B

Blue-tailed Damselfly Ischnura elegans (van der Linden 1823) X X X B

Azure Damselfly Coenagrion puella (Linnaeus 1758) X X B

Common Blue Damselfly Enallagma cyathigerum (Charpentier 1840) X X B

Southern Hawker Aesbna cyanea (Muller 1764) X X X B

Migrant Hawker Aeshna mixta (Latrielle 1805) X X B

Emperor Dragonfly Anax imperator (Leach 1815) X X X X ^B

Broad-Podied Chaser Libeliula depressa (Linnaeus 1758) X X B?

Four-spotted Chaser Libeliula quadrimaculata (Linnaeus 1758) X X B?

Yellow-winged Darter Sympetrum flaveolum (Linnaeus 1 758) X e??

Ruddy Darter Sympetrum sanguineum (Muller 1 764) X X B

Common Darter Sympetrum striolatum (Charpentier 1840) X X X X B

B = Breeding confirmed B? = Breeding probable B?? = Breeding possible 1995/6

From the listing only the Emerald Damselfly has appeared to have failed

to survive. Records from two observers indicated this species present in

Trans. Norfolk Norwich Nat.Soc.

1997 31 (\) 85



1987 (KCD/MPT). The Four-spotted Chaser, which was not reported for the

tetrad in The Dragonflies of Norfolk survey (Milford & Irwin, 1990) has

appeared on an annual basis since 1993. A female Migrant Hawker was

observed in September 1995 inserting eggs into the stems of Branched

Bur-reed, about six inches above the waterline. This was the first

authenticated breeding record for this species on the Commons. On August

12th. 1995, at least six Yellow-winged Darter were noted on the Commons
with two in the vicinity of the pond. They appeared to be all males, which

is usually the case in such immigrations (McGeeney, 1986). These

individuals were, no doubt, part of the general influx as reported for the Gt.

Yarmouth area, a few days previously, in the Eastern Daily Press. Last year

(August 26th. 1996) a very fresh looking Yellow-winged Darter was

observed around the pond. It is possible that it was a locally bred specimen

or part of another smaller influx from the continent. At the same time I also

recorded another fresh adult male around my garden pond.

What of the future? Probably not too much in the way of additional species

although small pools have been excavated in areas where the water is either

of a higher alkaline or acid content. Unfortunately these pools are subject

to water loss in dry summers with the subsequent lowering of the water

table so more specialised species would have difficulty in establishing

themselves.
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WILDLIFE 2000

THE FREE-LIVING BARK-LICE (INSECTA; PSOCOPTERA) OF
NORFOLK

P.Withers

Le Bourg, Charnay, 69380, Lozanne, France

There are many groups of insects which, although widespread, are

unpopular and tend to be ignored by most naturalists, including

entomologists. In some cases this is because they have the reputation for

being "difficult" (often with some justification), but in the case of the bark-

lice there should be no such constraint. They are easy to distinguish in the

field and there exists a modem, English language key to their determination

(New, 1974). The possibility of other European species occurring in the

fauna may be checked using Badonnel (1943), which has superior

illustrations.

The family may be divided into essentially two groups. There are those

which are almost exclusively associated with stored products (principally

in the genera Lepinotus and Liposcelis ) and these may be quite numerous

in domestic situations. Very few are free-living. They are often small,

wingless, tan-coloured insects, quite difficult to name with certainty by the

amateur, as they require specialised equipment such as polarising

microscopes. This group contains at least one ravager of stored insect

collections. The other group comprises the (generally) winged and free-

living species, the subject of this paper. Venation and body/head colour is

often a reliable guide to their identity, although genitalia mounts give final

certitude. Many species occur in various trees, and it is likely that exotic

or continental species could establish themselves in stocks of non-native

trees in cultivation. They may be beaten or swept; their delicate nature

makes them poor candidates for dry preservation (they shrink alarmingly)

and the usual method is to place them in alcohol and subsequently mount

on slides. The apparent labour intensity of slide mounting is largely a myth

and with a little practice an adequate slide can be made as quickly as
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setting a moth or a beetle.

This attractive little group of about 50 species is long overdue for attention

and it is hoped that this preliminary list of the free-living species found to

date in Norfolk will stimulate interest and encourage others to examine the

psocoptera. In all cases the records are based on material housed in the

author's collection. I would be happy to receive further collections from

Norfolk (or elsewhere) to improve knowledge of this undeservedly

overlooked group. The species accounts are arranged alphabetically.

Caecilius atricomis McLachlan

The members of this genus display a remarkably consistent form of

genitalia, especially the females, and separation is chiefly based on wing

and head markings. C. atricomis is considered by New as a rare or local

species but it is surprisingly strongly associated with fens and marshes, and

reasonably common in such biotypes. Not surprisingly, it is well

represented in Norfolk, with records from Wheatfen Broad, How Hill,

Brancaster and Catfield Fen. Found from July to October, occasionally later

(See also Irwin, 1982).

Caecilius burnt eisteri Brauer

A species associated with conifers in large areas of Britain, but only one

record in Norfolk from Hickling Broad; will surely be found in many other

localities.

Caecilius flavidus (Stephens)

This species may be parthenogenetic (not unknown among psocids) as

males have never yet been found. Occurs on a variety of deciduous trees,

with records from Winterton, Catfield Fen and Stallode Wash, between July

and October.

Caecilius fuscopterus (Latreille)

The wing markings of this species are quite unmistakeable, with a dark

brown longitudinal band (Figure 1). Generally common in deciduous trees,

there is surprisingly only one Norfolk record, from Hickling Broad.
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Figure 1. Caecilius fuscopterus; left forewing. Scale line = 1 mm.

Caecilius piceus Kolbe

Another species reputed to be local, although these sort of claims for such

a little-studied group merely reflect our ignorance. Apparently a species

with a fondness for drowning in water - all my specimens have been

obtained this way. Found at Winteton Dunes.

Caecilius rhenanus Tetens

New cites an unconfirmed record from Somerset as the only British capture

of this species, although it has since been recorded from Ireland (Smithers,

1978). I have several specimens from Winterton and How Hill in August.

Cerobasis guestfalica Kolbe

Females of this species, although wingless, are abundant, but only one male

has ever apparently been captured in Britain. I have specimens beaten from

marram grass at Winterton, but the species is likely to be more widespread

if looked for.

Ectopsocus briggsi McLachlan

A common summer species occurring in surprising quantities in winter,

possibly indicative of two broods. The wing venation is distinct (Figure 2)

and the spots at the tips of the veins are a feature only of this species and
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the following: these distinctive wings have been detected in bat droppings.

Wing length varies considerably within the species and truly brachypterous

individuals are far from rare, especially females. I have material from

Dickleburgh, Hickling, Winterton, How Hill, Upton Broad, Thompson

Common and Reedham, between March and April, and again August to

December.

Figure 2. Ectopsocus briggsi; left forewing. Scale line = 1 mm

Ectopsocus petersi Smithers

The discovery in 1978 that a further species of Ectopsocus with spotted

wings occurred in Britain required re-evaluation of all previous material

and records of briggsi. As a consequence, it appears that petersi is, if

anything, more common than its close congener in Norfolk. Although

Smithers had no brachypterous males when he described the species, this

condition is as common in my material as for briggsi. Norfolk records are

from Dickleburgh, Winterton, Wheatfen Broad,, West Harling Common,
Sea Mere, Catfield, Reedham, Foulden, Brancaster and Boughton Fen. Most

specimens are from May to September, although I have taken the species

indoors in February in France, suggesting it may be found all year round.

Ectopsocus richardsi (Pearman)

Any species of Ectopsocus without spotted wings is of very great interest,

as records are few and doubts exist as to the status of such species - are

they introduced or rare natives? Without being able to significantly resolve
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they introduced or rare natives? Without being able to significantly resolve

the issue, 1 can place on record the capture in a water trap of a likely

female of this species at Brancaster.

Elipsocus abdominalis Reuter

Lienhard (1985) has demonstrated that this is the correct name for the

species previously known as mclachlani Kimmins. All British species of

Elipsocus are bark inhabiting and generally common. Most easily separable

on the patterning of the abdomen, this species is recorded from Hickling

Broad.

Elipsocus hyalinus (Stephens)

New cites this as the commonest of the genus, at least in southern England,

and this is my experience of the species in Norfolk. Males are extremely

rare - some insects show a temperature-dependant parthenogenesis, and this

may be the case here. 1 have specimens from Hickling Broad, Wheatfen

Broad, Wayland Wood and Dickleburgh, from April to September.

Elipsocus westwoodi McLachlan

Occurs on many kinds of tree and is certainly more widespread in the

county than the solitary record from Wheatfen Broad.

Embidopsocus ertderleini (Ribaga)

This species is polymorphic, with wingless or winged individuals occurring

under bark. Considered a rare species, it is satisfying to record it present

in Norfolk on the basis of specimens taken at Pashford.

Epipsocus lucifugus (Rambur)

A species frequently observed in leaf litter. A widespread insect, with males

extremely rarely encountered. I have records from W interton and

Brancaster, in August and September.

Graphopsocus cruciatus (L.)

A common species with unmistakeable wing markings (Figure 3) inhabiting

tree foliage. The adults hibernate, which accounts perhaps for some of the

very early dates recorded. Specimens seen from Wheatfen Broad, Hickling

Trans.Norfoik Norwich Nat.Soc.

1997 31 (1) 91



Figure 3. Graphopsocus cruciatus : right forewing. Scale line = 1 mm

Kolbea quisquiliarum (Bertkau)

Females of this species are apterous, and specimens of either sex are rare

in collections. This may be because they favour low vegetation, such as

sedge tussocks, not susceptible to normal collecting methods. In Norfolk,

only one record from Thompson Common.

Lachesilia pedicularia (L.)

Haystacks, nests or heaps of cut sedge should be investigated for this

interesting little species, which may be very common in the later part of the

year. Specimens from Upton Broad and Dickleburgh in August and

September.

Mesopsocus unipunctatus (Mueller)

Although a generally common species on bark, I have only one record of

this insect from How Hill near Ludham.

Metylophorus nebulosus (Stephens)

Another bark-dweller, this species is much more locally distributed. Again,

only one Norfolk record, from Wayland Wood in July.

Peripsocus didym us Roester

Fairly common, without ever being numerous, this species and the
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following are superficially similar in appearance. Dissection of the

terminalia is the only reliable method of separation, and both species may
occur in the same area. Norfolk localities are Wheatfen Broad, Upton
Broad and Dickleburgh Pightle, from June to August.

Peripsocus phaeopterus (Stephens)

A generally distributed species on the bark of various trees, this will

certainly be found more commonly than the single record I have from

Dickleburgh Pightle in March/April.

Philotarsus picicomis (Fab.)

A common species in various trees, I have found this at Winterton,

Hickling Broad and Dickleburgh in July and August.

Stenopsocus immaculatus (Stephens)

Stenopsocus species are among the largest of European psocids, attractively

coloured green or greenish blue, and found on the foliage of deciduous

trees. I have taken this in Lopham Fen, Wheatfen Broad and How Hill near

Ludham in July, August and October.

Stenopsocus stigmaticus (Imhoff & Labram)

Thus far, I have collected females of this species in Norfolk at Wheatfen

Broad and Wayland Wood in June.

Trichadenotecnum faciatum (Fab.)

This species is supposedly rare in Britain, but I have many examples from

fens and marshes, so possibly the association with bark is not inevitable.

Wheatfen Broad, Dersingham, Felbrigg Wood, Mills Marsh and Lopham

Fen in May and June.

Excluding the domestic species, those recorded only once in shipments of

foodstuffs and those only doubtfully established in Britain, the British fauna

of free-living Psocoptera is slightly in excess of 50 species. 26 of these are

now recorded from Norfolk.
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Addendum
A number of records of Psocoptera are held on the data base at the Castle

Museum Norwich. Data supplied by A.G.Irwin; comments by author.

Amphigerontia bifasciata (Latreille) - recorded in Brown (1932): likely to

occur in Norfolk.

Amphigerontia contain inala {Stephens) - recorded in West (1981): likely.

Blaste quadrimaculata (Latreille) - pre-1900 (Barratt,1900): an unlikely

Norfolk species.

Copostigma mono (Latreille) - pre-1900: probably extinct (not seen since

1867 in Britain), although the wing markings are very distinctive.

Cuneopalpus cyanops (Rostock) - Brown (1932): reasonable.

Enderleinella obsoleta (Stephens) - Brown (1932): as confusion is very

possible with Caecilius burmeisteri Brauer this is best treated as doubtful.

Psococerastris gibbosa (Sulzer) - the record is pre-1900 but the species

should be found in Norfolk.

Trichadenotecnum sexpunctatum (L.) - Brown (1932): reasonable.

Trichadenotecnum variegatum (Latreille) - record is pre-1900: confusion

with T. pearmani Kimmins, so this species cannot be identified with

certainty.

Trichopsocus dalii (McLaclan) - West (1981): not unreasonable.
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