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NOTES ON THE BRYOPHYTES OF THE
BRECKLAND HEATHS

By B. Ducker and E. L. Swann

Breckland is a well defined part of the East Anglian landscape,

with a sandy soil derived mainly from glacial drift, partly cal-

careous, partly leached and acid. Rainfall is low. The plant life

of the area is determined primarily by the combination of a light,

well-draining soil in a dry climate, but important differences in

the vegetation of Breckland depend on differences in the soils

whose comparatively even texture varies a great deal chemically.

The surface of Breckland is undulating with gentle slopes
; its

western boundary is formed by the Fenland. On the remaining
margins, lies higher ground, divided by the trough of the joint

basin of the west-flowing Little Ouse, and the east-flowing Waveney.
The three rivers traversing the region and rising in the higher

ground to the north, east and south, flow westwards along a

gentle gradient into the Fenland
;
the Wissey, near the northern

boundary, the Lark near the southern, and the Little Ouse, cutting

Breckland into approximately equal, northern and southern

halves. In the eastern part of the region, lie the meres, in them-
selves features of particular physiographic interest. The myster-

ious manner in which the water-levels of the meres fluctuate,

together with their location in a dry-open countryside provide

unusual living conditions for the plants and animals colonising

them.

The bryological interest of the region is not confined to the

tracts of open heathland, but the lists of mosses and liverworts

which follow have been compiled solely from heathland areas. A
number of other species are to be found around the meres, on the

fallows, and in the stubbles of arable land, in the woodlands, and
from the fen, wet-heath, and carr habitats of the river valleys

;
a

review of the bryophytic flora from these situations may well form

the subject of a separate account.

The various records have been made at different times during

the past eight years, as the result of frequent visits to a number of

sites throughout Breckland. In certain instances, reference is

made to records from other sources and these are duly acknowledged.

In his studies of Breckland ecology, Watt5 draws attention to

the variation in the general appearance and floristic composition

of the so-called “ grass-heath.” This diversity is primarily due to

the soil. Studies of soil profiles have enabled seven categories to

be distinguished, and these show a series of stages in soil-profile

development from calcareous, shallow, immature soils derived from

chalky boulder clay to a deep, well-marked podsol. Each type of

grassland on the different soil-profile stages with their associated

flowering plants, mosses, liverworts and lichens may be considered
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as the starting point of a sere, with sand-sedge, heather or bracken

as potentional invaders
;
any one of these species may become

dominant, depending on local conditions, but there is no simple

successional sequence between the grass-heath communities and
possible invaders.

The following bryophyte lists for various heathland areas in

Breckland are accompanied by brief notes on habitat
;
the import-

ance of bryophytes as “ indicator ” plants, i.e., revealing something

of the potentialities of the land on -which they grow, has come to be

appreciated to an increasing extent, and there is often a very

close and precise relation between the acidity or alkalinity of a

soil and the flora it supports. The variation of soil types in Breck-

land is reflected in the range of bryophyte species which are

recorded from the heathland habitats.

(1) Mosses

Acrocladium cuspidatum—chalk grassland in Breckland, in

the shade (els).

Aloina ambigua—colonising chalk exposures of small pits—

-

Weeting Heath (els).

Aulacomnium androgynum—rotton pine stump—Weeting
Heath (els).

Barbula convoluta—on bare soil in a short grassy sward,

Thetford Heath (bd)
;
Pilgrims Walk, Weeting (els)

;
Weeting

Heath (els).

B. fallax—in some of the small pits in the central zone

—

Weeting Heath (els).

B. recurvirostra—among Festuca ovina—Thetford Heath (bd).

B. unguiculata—on bare soil disturbed by moles, in Festuca

ovina grassland—Thetford Heath (bd) also Weeting Heath (bd).

Brachythecium albicans—open flinty lichen area—Thetford

Heath (bd)
;
among lichen and moss—Foxhole Heath (bd) ; on

overgrown tarmac—East Wretham Heath (bd)
;
on compacted

sand tracks in the shade—Weeting Heath (els). Frequent in

depauperate forms on sandy heath of Breckland (els) .

B. glareosum—recorded at Weeting in 1948 by Dr. F. Rose.

B. vutabulum—in the elm-grove—Weeting Heath (els).

Bryurn avgenteum—common where rain wash brings small

sand particles along solid tracks such as roadsides in the forests

(els).

Bryum caespiticium : on bare soil on calcareous lichen-grass-

land. Thetford Heath (bd).

B. erythrocarpum : from calcareous grass-lichen community.
Weeting Heath (els and bd).

Camptothecium lutescens—abundant throughout Breckland
(els)

; abundant among recolonising vegetation of the ploughed
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areas—Thetford Heath, Weeting Heath (bd)
;

Thetford Golf
Course (els)

;
Weeting Heath (els)

;
Black Ditches, Risby (bd).

C. sericeum—Devil’s Dyke—Weeting Heath (els).

Campylium chrysophyllum—from Festuca ovina grassland, and
also among the recolonising vegetation of the ploughed areas

—

Thetford Heath (bd)
; among recolonising vegetation of the ploughed

areas—Weeting Heath (bd)
;
Thetford Golf Course (els)

; Weeting
Heath (els).

Campylopus brevipilus—in the thin turf of the central zone
around the burrows—Weeting Heath (els).

Ceratodon purpureus—abundant—Thetford Heath (bd)
;
on

ploughed area—Weeting Heath (bd)
;
very abundant throughout

Breckland. When fruiting in late spring the red setae are con-
spicuous and give colour to the heathland (els).

Climacium dendroides — chalk grassland — Weeting Heath
(els)

;
East Harling Common (els)

;
Stow Bedon (els)

; Festuca
ovina grassland—Thetford Heath (bd).

Ctenidium molluscum—chalk grassland, Black Ditches, Risby
(bd)

;
Devil’s Dyke, Weeting Heath—frequent (els).

Dicranoweissia cirrata—on tree in elm grove—Weeting Heath
(els).

Dicranum scoparium—abundant in heathland pits, and
depressions of “ brecks ” (els)

;
abundant on both Weeting Heath

and Thetford Heath (bd)
;
present in fescue-sand sedge sward,

Barnhamcross Common (bd).

Ditrichum flexicaule—chalk grassland—Weeting Heath (els)
;

among Festuca ovina—Thetford Heath (bd).

Encalypta streptocarpa—on chalk exposures, Weeting Heath,

but much less frequent than E. vulgaris (els).

E. vulgaris—frequent on soil exposures where calcareous,

Weeting Heath (els)
;
on bare soil among sand sedge and fescue,

Thetford Heath (bd).

Eurhynchium pulchellum var praecox—a species new to the

British flora. First discovered by Dr. Francis Rose on chalk grass-

land at Lakenheath Warren—May, 1950.

E. swartzii—-grass heath—Thetford Heath (bd). Frequent,

Santon, Two-mile Bottom, Thetford, Weeting Heath (els).

E. swartzii var rigida—on the east facing slope of the large pit

near the boundary stone—Weeting Heath (Townsend and Swann
1958—the only record).

Fissidens cristatus—rare amongst the grass where some shelter

is provided. Weeting Heath (els)
;
among deep Festuca ovina,

Thetford Heath (bd).

F. taxifolius—among grasses recolonising ploughed area

—

Weeting Heath (bd).



154 THE BRYOPHYTES OF THE BRECKLAND HEATHS

Funaria hygrometrica—frequent on sites of fires in or by the

sides of woodlands throughout the district. Frog Hill, Stanford

(els)
;
Weeting Heath (els).

Hypnurn cupressiforme var tectorum—chalk grassland, Weeting

Heath (els)
; among Festuca ovina—Thetford Heath (bd).

H. cupressiforme var ericetorum—among heather, Foxhole

Heath and Cavenham Heath (bd) ;
among fescue, Thetford Heath

(bd)
; on the more acid grassland, Weeting Heath (els).

Hylocomium splendens — among recolonising grasses on

ploughed area—Weeting Heath (bd)
;
in Festuca ovina sward

—

Weeting Heath (bd) ; in sward of sand sedge and fescue—Barnham-
cross Common (bd).

Mnium affine—in the elm grove—Weeting Heath (els).

Mn. cuspidatum—in the elm grove—Weeting Heath (els).

Mn. longirostum—among recolonising grasses on ploughed

patch—Weeting Heath (bd) ;
in Festuca ovina sward—Weeting

Heath (bd). Devil’s Dyke, Cranwich (els). Weeting Heath (els).

Hockham (els).

Mn. undulatum—in Festuca ovina sward—Weeting Heath (bd).

Phascum curvicolle—exposed sides of pits on chalk—Weeting
Heath (els).

P. cuspidatum—on bare soil—Weeting Heath (bd).

Pleurochaete squarrosa—very rare. Thin turf of Devil’s Dyke,
Weeting Heath. No mention in Nicholson’s Flora of Norfolk.

First record, Dr. Francis Rose, October, 1957.

Pleurozium schreberi—among the larger grass tussocks, Weet-
ing Heath (els) among fescue—sandsedge sward Thetford Heath
(bd). Very common among heather and widely distributed in

Breckland (els).

Pohlia nutans—common on the heaths and in woodland. The
persistence of the seta after the shedding of the capsule is character-

istic (els).

Polytrichum juniperinum among Festuca ovina—Weeting
Heath (bd)

;
in grass heath, Thetford Heath (bd)

;
on stony

trackway, East Wretham Heath (bd). Common on the less mobile

sand areas (els).

P. nanum—colonising bare sand on Red Lodge Heath, Thet-

ford. A rare species (els).

P. piliferum—common on the more mobile sand areas, and is

the pioneer of open sandy places (els)
;
on fescue-bent-lichen areas

—Thetford Heath (bd)
;
on moss-lichen heath—Foxhole Heath

(bd) ;
Agrostis-lichen areas Wangford Warren (A. C. Jermy) ;

Agrostis-lichen areas—Cavenham Heath (bd), colonising open sand
in S.E. corner of Weeting Heath, but now ploughed (els).
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Pottia davalliana—on bare soil in grass heath—Weeting
Heath (M. Macfarlane).

P. lanceolata—on bare soil among recolonising grasses of

ploughed area—Thetford Heath (bd).

Pseudoscleropodium purum—among grass and heather, Foxhole
Heath (bd)

;
chalk grassland, Black Ditches, Risby (bd) ; among

Festuca ovina, Thetford Heath (bd)
;
in sand-sedge/fescue sward,

Barnhamcross Common (bd)
;
among grass tussocks, Weeting

Heath (els).

Rhacomitrium canescens—chalky exposures, S.E. corner

Thetford Heath (bd)
;
colonising open sand of S.E. part (now

ploughed) Weeting Heath (els)
;
open sandy ground, Shouldham

Warren (els).

Rhodobryum roseum—in Festuca-A grostis-Koeleria turf—Weet-
ing Heath (bd)

;
among recolonising grasses on ploughed area,

Weeting Heath (bd)
;
among Festuca, Thetford Heath (bd)

;

abundant only in an elm grove near Mt. Ephraim, Weeting (els)
;

Foulden (els); Garboldisham (els) ; Weeting Heath (els).

Rhytidiadelphus squarrosus—in Festuca ovina turf—Thetford

Heath and Weeting Heath (bd) ; in sand-sedge/fescue sward,

Barnhamcross Common (bd)
;
in deep Festuca turf, East Wretham

Heath (bd)
;
in pit on N.W. side Weeting Heath (els).

R. triquetrus—in Festuca ovina turf—Thetford Heath (bd) ; in

turf on N. side Weeting Heath (els).

Rhytidium rugosum—among Festuca turf, Thetford ; also on

chalky exposures S.E. corner Thetford Heath (bd)
;
among re-

colonising grasses of ploughed area, Weeting Heath (bd) ; in

Festuca turf, Icklingham Plains (bd)
;
although given as very rare

in Nicholson’s Flora of Norfolk, we have seen it varying from

occasional to locally frequent at Santon, Weeting Heath, Cranwich

and Brandon (els).

Thuidium abietinum—in Festuca ovina sward, Weeting Heath
and Thetford Heath (bd)

;
Santon and Weeting Heath (els).

T. philiberti—in sand-sedge/fescue, Thetford Heath (bd).

Tortula laevipila—epiphyte on bole of ash tree—Weeting

Heath (M. Macfarlane).

T. ruraliformis—grass heath, Weeting Heath (bd) ; among
recolonising grasses on ploughed area, Thetford Heath (bd)

;
in

moss-lichen association, Foxhole Heath (bd).

T . ruralis—in recolonising grasses of ploughed area, Weeting

Heath (bd)
;
among Festuca ovina—Thetford Heath (bd).

Weissia microstoma—from Devil’s Dyke and also on E. facing

slope of large pit, Weeting Heath (els).

(2) Liverworts.
Cephaloziella starkeii—on compacted sand of shady track, N.

side, Weeting Heath (els).
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Lophocolea cuspidata—in Festuca sward, Weeting Heath (bd).

Ptilidium ciliare—grass heath, Thetford Heath and Weeting
Heath (bd)

;
grass heath with much Agrostis, Cavenham Heath

(bd)
; among heather, Foxhole Heath (bd)

;
grows with heather

when the bushes are large enough to afford the necessary shelter

and damp atmosphere, Two-mile Bottom, Thetford, Lakenheath
Warren (els).
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ALGAE IN THE WHEATFEN NATURE RESERVE

By K. B. Clarke

INTRODUCTION
As part of a study of the algae of the Broads region the

Wheatfen-Rockland area was examined in 1959. The aims were
to see how the plankton of the waters compared with that of other

broads, to determine what part algae played in the life of the area

and to try to throw some light on the changes in the freshwater

flora which Mr. Ellis has noted during the last decade.

This area has been adequately described elsewhere 1 and it

will suffice to mention here that the flood tide enters Rockland
Broad (100 acres, 3-6 ft. deep) by two channels from the river

Yare, and from Rockland Broad water moves up the Wheatfen
channel to raise the level of the Wheatfen system of pools and
ditches by 1 £ ft. The tide runs quite swiftly in these channels.

A surface velocity of 2-7 ft./second was measured in the dyke
connecting Wheatfen with Rockland Broad. The bottom is

everywhere an inoffensive mud of dark fawn colour which dries

locally only on exceptionally low tides. Only at some points in

the main channel and on Rockland Broad is there evidence of

erosion of the mud. Large areas of water are overgrown with

Glyceria maxima which floats and occasionally obstructs the

channels, probably causing local scour when it does so but leading

to increased deposition of mud behind it.

The waters of this area are most interesting due to the abund-

ance and variety of their diatom population. They provide a

sharp contrast to the broads of the Bure valley. At Wheatfen the

organisms are all mud-loving forms, while in the Bure valley broads

they are all plankton forms and the bottom, due to lack of illumina-

tion through the highly turbid water, is uncongenial to diatom

growth.

Slides illustrating this paper are deposited with E. A. Ellis at

Wheatfen.

The Plankton

The water is muddy. The material in suspension in the water

is very largely derived from the mud surface. The forms are

mostly mud-loving forms. There is, however, some true plankton

originating from either the river itself (a burst of Coscinodiscus

lacustris in September) or from the remoter parts of Rockland

Broad (the bays, etc.). A few diatoms from the lower estuary are

also brought in by the tide. Both Actinoptychus undulatus and

Gyrosigma fasciola have been found, these being normally in-

habitants of Breydon. The salt water Diploneis interrupta also

occurs.
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These show that at least some of the material being deposited

at Wheatfen comes up-river from Breydon. Inglis and Allen

(1957) have reported a similar landward movement of silt from the

Thames Estuary.

The Mud Surface.

At low water the mud surface can be seen to have brown
patches on it due to heavy growth of diatoms. Most of these are

creeping species which probably owe their presence here to their

ability to escape when buried. Although they cover the mud
surface these diatoms have no binding power and their only effect

here is probably one of oxygen production at the mud surface.

In places, however, Oscillatoria limosa has an important role in

binding together the mud surface and where it is present the surface

can be peeled off like a skin.

The Scum.

A distinctive feature of Wheatfen is the amount of scum on the

water surface, especially as the tide rises. Wherever the water
flows under a floating obstruction it gathers into a continuous

brown cover to the surface often yards across. This scum has its

origin in the flooding of the mud when mud-particles and algae

are lifted due rather to surface tension than to drying. The
phenomenon can be observed on wet clammy days when drying of

the surface would be unlikely. Very similar scums are produced
on the salt marshes of the lower Waveney where areas of bare mud
are flooded each tide. On these salt marshes there is almost a

complete absence of algae and the scum is entirely mud particles

showing that although the Wheatfen scums consist almost entirely

of algae they are not essential to its formation. The organisms in

the scum are a mixture of mud surface community with the in-

coming plankton from Rockland Broad and the River. This is

perhaps explained by adhesion of plankton organisms to the scum
but more likely these are simply being lifted off the mud after

deposition on an earlier tide.

This scum in one of the side dykes at Wheatfen was the source

of a number of new fungal spores described by Ingold & Ellis2 .

Where Oscillatoria limosa covers the mud surface pieces up to

several inches across tear off and float along immediately below
the surface. The author has observed a similar phenomenon on a

large number of English rivers.

The Glyceria.

Only around their edges do the floating masses of Glyceria

provide any habitat for algae. This would be poor but for the local

activity of coypu, which trample the edges and thus leave a strip

of damaged vegetation up to 12 in. wide covered with shallow
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water. J his strip abounds in epiphytic diatoms, some of which
do not occur widely in the rest of the area.

The Soil Surface.

Wherever the tidal water floods over the land it deposits
diatoms and mud. These diatoms, especially in the lower parts
which are flooded or moistened nearly every tide, continue to
thrive although they probably form a doomed community with a
high rate of influx and low rate of survival. It would be interesting

to know whether these diatoms play any significant part in the
life of the fen.

The Trees.

As always in this kind of fen, a number of trees are submerged
on the lower parts of their trunks at times. Some have a zone of

moss on the trunk at this level. Both the bare trunk and the
moss abound in diatoms. Most of these are derived from the
plankton or the scum, but in the case of the moss there do appear
to be definite types confined to this habitat. Such a diatom is

Nitzschia parvula.

The Vaucheria—Nettle Fringe.

In parts the surface of the mud about high water mark is

covered with a green carpet of a species of Vaucheria. This alga

occurs in a similar position along the edge of the Phragmites from
Breydon right up to Norwich so that this is not a zone confined to

Wheatfen. Vaucheria by its thick mat of filaments is, however, an
ideal protection of the mud against scour and it must also play a
part in capturing and holding suspended matter in the water and
thus raising the bank. However, it extends only down to about
high water neaps and thus is easily undermined.

The Status of the Wheatfen Waters.

Mr. Ellis noted during the early 1950’s that green algae and
submerged water weeds began to disappear from W'heatfen. As
this coincided with the introduction of “ detergents ” into large

scale domestic use it is tempting to ascribe the difficulties of the

plants to these chemical substances. However, the concentrations

of detergents likely to be present at Wheatfen are small and it has

been found elsewhere that the phosphate “ builders ” used with

the detergents actually favour growth.

A more likely explanation is that the area has now become part

of the zone of regeneration following the pollution of the river by
the Norwich outfall, 6 miles upstream. The absence of chloro-

phyllaceous plants, abundance of diatoms and increased turbidity

of the water are all characteristic of the lower zones of regeneration

following pollution of rivers but they are criteria which should be
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Fig. 1. Diatoms from Wheatfen
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applied with caution, especially to the broadland waters where
all can arise from other causes. Most of the diatoms present fall

into the Mesophyllic classification of Kolkwitz & Marsson 3 (lower
zone of regeneration) but this indicates as much the muddy nature
of their habitats as the degree of pollution. The same caution must
be used with the chemical criteria and for this reason it has not
been thought worthwhile to carry out the extensive analyses
needed to show, at best, that there is a likelihood that sewage
pollution is the cause. Indeed, such action is largely rendered
unnecessary as during the last few years the Norwich City Sewage
Works have put in hand extensive alterations in order to produce
a better effluent. The introduction of detergents may, nevertheless,

have contributed to the extension of the zone of regeneration down-
stream as far as or beyond Rockland because their bad effect on
sewage works, especially overloaded ones, is well known and also

they restrict the uptake of oxygen from the air thus perhaps slowing
down the self purification phenomenon in rivers.

When one compares the algae there at present with Griffiths

account4 of conditions in 1924, there is not a striking change. All

of the species of Scenedesmus and Tetrastrum are absent now,
including T. Rocklandensis which was first described from here as

its name implies. These are both green algae but other green

algae which he found are still in the Rockland Plankton.

There is little relationship between these waters and other

broadland waters. In fact, they appear to be unique in this

country and to find comparable waters one must look to some of

the North European estuaries in Holland and Germany. Many of

these are also typified by large growths of Coscinodiscus lacustris

which was such a feature here during the autumn.

1. Cyclotella Meneghiniana
2. Coscinodiscus lacustris

(detail of valve)

3. Stephanodiscus Hantzschii
4. Melosira varians
5. M. ambigua
6. Cocconeis diminuta
7. C. placentula
8. C. pediculus
9. C. scutellum

10. Achnanthes lanceolata
11. Fragillaria construens
12. Gomphonema angustatum
13. G. lanceolatum
14. Cymbella Ehrenbergii
15. C. affinis

16. Amphora ovalis

17. Gyrosigma acuminatum
18. Navicula pupula
19. N. viridula

20. N. binodis
21. N. gastrum

22. N. cryptocephala
23. N. hungarica var capitata
24. N. (Caloneis) amphisbaena

var subsalina
25. N. (Caloneis) amphisbaena
26. N. (Neidium) iridis

27. N. rhynchocephala
28. Nitzschia dissipata

29. N. fonticola var pelagica

30. N. capitatella

31. Nitzschia hungarica
32. N. parvula
33. Surirella minuta
34. Cymatopleura solea

35. Nitzschia tryblionella

36. N. tryblionella var victoriae

37. N. sigmoidea
38. Coscinodiscus lacustris

39. Nitzschia vermicularis
40. Pinnularia viridis

41. Gyrosigma acuminatum
42. Surirella biseriata
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Fig. 2. Other Algae and Marine Diatoms from
Wheatfen

1. Pediastrum duplex
2. Dictyosphaerium
3. Actiniastrum Hantzschii

var fluviatile

4. Pandorina morum
5. Scenedesmus quadricauda
6. Oscillatoria limosa
7. Synura uvella

8. Microcystis

9.

Vaucheria

Marine Diatoms
10. Diploneis interrupta
11. Raphoneis amphiceros

var Rhombica
12. Melosira nummuloides
13. Actinoptychus undulatus
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TABLE I

Per cent composition of Samples

—

100 Organisms Counted

Wheatfen

Broad

Mud

Surface

17

Feb.,

1959

Wheatfen

Broad

Plankton

17.,

Feb

1959

Wheatfen

Broad

Scum

17

Feb.,

1959

Rockland

Broad

Plankton

22

Sept.,

1959

Rockland

Broad

Side

Bay

Plankton

22

Sept.,

1959

Home

Dyke

Wheatfen

Scum

22

Sept.,

1959

Wheatfen

Broad

Plankton

6
Nov.,

1959

Moss

on

Trees

6
Nov.,

1959

Diatoms.
Cyclotella Meneghiniana 33 14 60 43 2 25
Coscinodiscus lacustris 86 47 18 14 4
Stephanodiscus

Hantzschii 1 4 3

Melosira varians (fil.) 1 4
M. ambigua (fil.) 1

Cocconeis sp. 5 4 3 2 3

Achnanthes lanceolata 2 7 1

Fragilaria construens 1 4 1

Gomphonema
angustatum 1 1

G. lanceolatum 1

Cymbella Ehrenbergii 1 1 2 1 2

C. affinis 1 1 1

*Amphora ovalis 16 52 8 4 3

Gyrosigma acuminatum 4 2

Navicula sp. 1 5 4 8 4
N. amphisbaena 11 2 4 3 2
N. iridis 1 1

N. rhynochocephala 5 2 1

Pinnularia viridis 9 4 3 2

Nitzschia sp. 9 2 2 4 14 10
N. sigmoidea 2 20
N. parvula 1 54

N. vermicularis 1

Surirella biseriata 6 8

S. minuta 2 1 2

Cymatopleura solea 3 1 14

Green Algae
Pediastrum duplex (col) 4 10

Actinastrum Hantzschii
var fluviatile (col) 4 3

Pandorina morum (col) 14

Dictyophaerium (col) 5

Closterium sp. 2

Scenedesmus quadri-
cauda 2

Chrysophyceae
Synura uvella (col) 4 3 2

Blue Green Algae
Microcystis sp. (col) 9

Oscillatoria sp. (fil.) 2 1 6

Aphanocapsa sp. (col) 1

•Note—A. ovalis var pediculus occurred attached to all Nitzschia sigmoidea and some
Pinnularia in some numbers but was not counted.
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Unless otherwise noted, counts are cells.

The counts in the table do not give one a real picture of the

plankton. It consisted largely of mud particles with which the

masses of organisms were closely associated. Most particles in

February for instance, had several Amphora ovalis and Cyclotella

Meneghiniana on them.
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ROTIFER FAUNA OF EAST NORFOLK
(Supplementary List)

By H. G. S. Wright

In 1957
(
Transactions Norf. 6- Norw. Nat. Soc. 18, Part 5) the

writer gave an account of ninety-seven species of rotifers en-

countered in East Norfolk waters within a ten-mile radius of

Cawston during the preceding three years. A further forty-one

species identified since are recorded in the present paper, together

with two others taken from a ditch of brackish water at Brancaster.

The number of sources exploited has been small, but con-

centration upon a restricted area has its advantages, because

conditions in a lake or pond vary with the seasons and the effects

upon microscopic life are often marked. By going to the same
stations month by month one is likely to take forms that occur

only sporadically and which might well be missed if intervals

between visits were longer.

Stations.

In the appended list of Rotifers the numbers in parenthesis

relate to the sources from which they were obtained. In the list of

habitats some indication is given of the plants with which the

Rotifers were associated.

1. Bog pool on Cawston Heath
(
Sphagnum cuspidatum,

Drepanoclados fluitans). 2. Temporary water on Cawston Heath.

3. Roadside lake at Westwick
(
Nitella

,
Fontinalis antipyretica,

Juncus). 4. Stourton Water, Cawston Manor estate
(
Elodea cana-

densis, Potamogeton natans, Fontinalis antipyretica, Cephalozia

bicuspidata, Drepanoclados aduncus, Phragmites communis, Juncus).
5. Lenwade Pits

(
Myriophyllum spicatum, Ceratophyllum demersum).

6. Booton Pits
(
Myriophyllum spicatum, Ceratophyllum demersum.

Ranunculus aquatilis, Fontinalis antipyretica, Chara fragilis).

7. Haveringland Lake
(
Ceratophyllum demersum, Ranunculus

aquatilis). 8. Crow Hall Farm, Cawston. 9. Bluestone Lake

('Ceratophyllum demersum). 10. Thirtle’s Moat, Cawston
(
Potamo-

geton natans, Myriophyllum spicatum). 11. River Bure creek near

Aylsham North Station
(
Myriophyllum spicatum, Elodea cayiadensis.

Ranunculus aquatilis). 12. Brackish ditch near N.W. Norfolk

Clubhouse, Brancaster.

Species Recorded.

Family Notommatidae.

—

Cephalodella catellina (Muller) (2, 7).

C. ventripes (Dixon-Nuttall) (4). C. exigua (Gosse) (2). Monommata
longiseta (Mull.) (4). Dura aurita (Ehr.) (1, 8). Enteroplea lacustris

(Ehr.) (1). Notommata cerberus (Gosse) (1). N. lenis Harring and

Myers (1). N. copeus (Ehr.) (1). N. tripus (Ehr.) (6). Resticula



166 ROTIFER FAUNA OF EAST NORFOLK

nyssa H. and M. (1). Pleurotrocha petromyzon (Ehr.) (7). Proales

dollaris (Rousselet) (1).

Sub-Fam. Dichranophorinae.

—

Dichranophorus uncinatus

(Milne) (1).

Fam. Synchaetidae.

—

Synchaeta baltica (Ehr.) (12). Poly-

arthra remota Skorikov (1). Microcodon clavus (Ehr.) (1, 3).

Fam. Trichocercidae.— Trichocerca elongata (Gosse) (1). T.

bidens (Lucks) (1, 4).

Fam. Brachionidae.—Keratella cochlearis tecta (Gosse) (1). K.
quadrata curvicornis (Ehr.) (4). Notholca spinifera (Gosse) (12).

Fam. Euchlanidae.

—

Euchlanis lyra (Hudson) (4). Dapidia
triquetra (Gosse). D. calpidia (Gosse) (4, 11). Dipleuchlanis propa-

tula (Gosse) (1). Lophocharis salpina Ehr. (9). Mytilina mucronata

spinigera (Ehr.) (10). Lecane stichaea (H. and M.) (1). Bryceella

stylata (Milne) (1). Lepadella acuminata (Ehr.) (1). Squatinella

tridentata (Fresenius) (1). S. longispinata (Tatem) (4).

Fam. Fihniidae.

—

Filinia brachiata (Rouss) (8).

Fam. Flosculariidae.

—

Ptygura longipes (Wills) (1, 3). P.

pilula (Cubitt) (1, 3). P. velata (Gosse) (3, 5).

Fam. Conochilidae.

—

Conochilus hippocrepis (Schrank) (1).

Fam. Collothecidae.

—

Collotheca cyclops (Cubitt) (1). C.

pelagica (Rouss) (4). (Also two others, so far undescribed and still

under observation).

Order Bdelloida.

—

Adineta vaga (Davis) (1). Rotaria nephmoida
(Milne) (1, 8).

The most prolific source so far discovered in the area under
notice is a small shallow bog pool in a deep hollow on Cawston
Heath. The water here is slightly acid (pH. 5-6.5.) and there is

a rich marginal growth of Sphagnum and other mosses.

To date no fewer than sixty-six species of Rotatoria, including

a large proportion of rare forms, have been recorded here by the

present writer, and the number of Collotheca species exceeds

anything he has found at a single station anywhere else in this

country, the total being twelve.

An ecologist might find this pool a profitable subject for study.

It is the only piece of standing water on either Cawston or Marsham
heaths, and, though there are numerous hollows similar to that in

which the pool is situated, none of these appears to have an
impermeable bottom. It is widely accepted that in acid waters

the number of Rotifer species is liable to be large, with a limited

number of individuals, whereas in alkaline sources there is an
abundance of individuals of fewer species. This applies fairly well

to the Cawston Heath pool, where, as stated, the variety of species
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is very wide
;
but some of them have at times been represented by

large numbers.

The water, being shallow, is quickly affected by drought or

heavy rains and by temperature changes, and the variable condi-

tions induced in these ways are often strongly reflected, quantita-

tively and qualitatively, in the microscopic animal and plant life.

Dnck, waterhens, herons and other water-loving birds have
occasionally been flushed here, and they can be expected to trans-

port on their feet or feathers Rotifers or their eggs, some of which

take to their new quarters. However, of the sixty-six species

taken from this water only eleven have been found in any of the

other sources in the area covered by this record, all of which are of

either neutral or slightly alkaline reaction.
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NEW, RARE AND CRITICAL NORFOLK LICHENS—II

By S. A. Manning

As in the first instalment of these notes (Manning, 1960), the

number following the name of a species refers to the Census Catalogue

of British Lichens (Watson, 1953). Collectors’ names are given in

brackets, except where the author collected the material. Speci-

mens are preserved in the author’s herbarium unless otherwise

stated.

I. The genus Collema.

In view of modern work on this genus (Degelius, 1954 ; Wade,
1958) and the consequent revision of nomenclature, it seems

advisable to publish the following records. All the determinations

were made by Mr. A. E. Wade.

Collema tenax (Sw.) Ach. em. Degel. (Included in 1064).

West Norfolk : Weeting, colonising exposed soil in pit,

14.10.1958 (E. L. Swann). This gathering was too immature to

place under any variety. Watson (1953) does not record this

species for West Norfolk.

C. tenax var. ceranoides (Borr.) Degel. ( =C. ceranoides (Borr.)

Nyl., 1067).

East Norfolk : East Carlton, c. mid-nineteenth century (K.

Trimmer, in herb. Norwich Castle Museum).

C. tenax var. vulgare (Schaer.) Degel. (=C. pulposum (Bernh.)

Ach.) (1062).

East Norfolk : Eaton, on the ground in the chalk pit, 4.7.1936

(see Manning, 1938) and 22.6.1939 (E. A. Ellis)
;
Dunston, on moss

on lime at top of old flint wall, 27.8.1936 (in herb. Norwich Castle

Museum). This was recorded in error as C. crispum Ach. (Manning,

1938). Old Buckenham, on ground in closely mown grass of

cricket field, February and March, 1951, on ground in bare patch

amongst grass, 9.5.1950, on burnt ground in open grassy space,

May and July, 1950, on recently burnt earth in a woodland clearing

in association with the moss Funaria hygrometrica, 23.3.1950.

These observations on the habitat ecology of C. tenax support the

views of Degelius (1954) that it belongs to the pioneers of more or

less bare soil.

C. limosum (Ach.) Ach. (=C. glaucescens Hoffm., 1065).

East Norfolk : West Runton area, on wet sandy cliff face,

31.10.1948.

C. crispum (Huds.) G. H. Web. non Ach. ( =C. cheileum Ach.,

1075).

East Norfolk : Carrow Abbey and Bishopsthorpe (Kirby

Trimmer, in herb. Norwich Castle Museum).
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C. cristatum (L.) G. H. Web. var. cristatum
( ? 1 07 1 )

.

East Norfolk : Old Buckenham, with C. tenax var. vulgare, on
ground in closely mown grass of cricket field, February and March,
1951.

II. The genus Cladonia.

(a) 7 he Cladonia furcata complex : Among the Cladoniae of
the subsection Chasmariae, C. furcata (Huds.) Schrad. (906),
C. subrangiformis Sandstede (not given in Census Catalogue) and
C. rangiformis Hoffm. (907) form a group of closely related species
which have interested lichenologists for some time (des Abbayes,
1937 ; Evans, 1954 ; Laundon, 1958). Waton (1953) gives the
first and third species for both East and West Norfolk, and there
are specimens to support these records in Norwich Castle Museum
or my own herbarium. In addition, C. subrangiformis, a plant of

dry calcareous soils and siliceous soils with sparse vegetation, can
now be accredited to the flora of Norfolk.

C. furcata (Huds.) Schrad. (906). The following records
support the Census Catalogue entries.

East Norfolk : Beeston Regis, on light sandy soil with the moss
Polytrichum sp., 5.11.1948

;
Old Buckenham, on heathy ground of

the Warren, 21.10.1949.

West Norfolk : Weeting, in pit on chalk grassland, 14.10.1958

(E. L. Swann). Prof, des Abbayes determined this as var. racemosa
(Flk.) Wain. f. squamulifera Sandst.

C. subrangiformis Sandstede.

West Norfolk : Blakeney Point, old grev dunes, 18.9.1958

(E. L. Swann)
; Scolt Head Island, 4.7.1937 (E. A. Ellis, in herb.

Norwich Castle Museum). Both samples contain atronorine and
fumarprotocetraric acid. Prof, des Abbayes kindly confirmed my
determination of the Blakeney material. The Scolt Head specimen
had previously been placed under C. furcata.

C. rangiformis Hoffm. (907).

East Norfolk : Drayton Brecks, May, 1936.

West Norfolk : Scolt Head Island, 4.7.1937 (E. A. Ellis). Both
specimens are preserved in Norwich Castle Museum. They pro-

duced no colour reaction when tested with an alcoholic solution

of paraphenylene-diamine (designated Pd), indicating the absence

of fumarprotocetraric acid
; but the presence of atronorine, a

characteristic lichen substance of C. rangiformis, was demonstrated

by Asahina’s microchemical method in each case (Asahina, 1936 1
,

1936 2
, 1950 ;

Evans, 1943).

C. rangiformis f. aberrans des Abbayes. Des Abbayes (1937,

1946, and in a letter dated 14.3.1960) has called attention to a form

of this species which becomes red with Pd on the squamules and

at the extremities of the podetia. This chemical variation cannot
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be distinguished morphologically and he therefore designates it as

form aberrans, indicating that it is chiefly the dwarf forms, fur-

nished with squamules, forms preferring very dry and sunny places,

which present this reaction. This form is known from Spain and
France. I have specimens of it from South Devon, v.c.3 (two

limestone areas), North Devon, v.c.4 (sand dunes), West Sussex,

v.c.13 (chalk down turf), West Kent, v.c. 16 (in grassy poor pasture,

where the local rocks are sandstones of the Hastings Beds), and
Mr. A. E. Wade (letter dated 13.6.1960) informs me that there are

specimens in the National Museum of Wales from Glamorgan, v.c.4

1

(limestone pasture), Brecon, v.c.42 (turfy wall top in a limestone

area) and West Sussex, v.c. 13 (Pagham Beach). It can now also

be recorded from Norfolk.

East Norfolk : Horsford-Felthorpe area, on “ heathy ” soil

amongst mosses and short grasses, 11.5.1948 ;
Old Buckenham, on

rough grassy ground, 22.10.1949. Atronorine is present in each of

the samples in my own herbarium.

C. scabriuscula (Del.) Leight. (=C. furcata (Huds.) Schrad. var.

scabriuscula (Del.) Coem. =C. furcata var. recurva A. L. Sm., 906).

As this plant is now given specific rank, I have examined the

material placed in my herbarium under the varietal name, together

with some more recent material, and can confirm its existence in

East Norfolk (Watson, 1953). It should be searched for in West
Norfolk.

East Norfolk : Beeston Regis, on light sandy soil, 5.11.1948 ;

Felthorpe, 3.10.1937
;
Horsford, 4.12.1940 ; Horsford-Felthorpe

area, on “ heathy ” ground, 11.5.1948 ;
Old Buckenham, on light

soil in woodland, 17.3.1950, on “ heathy ” ground of the Warren,

4.12.1949.

(b) The sub-genus Cladina : In the first part of these notes

(Manning, 1960), the need for checking the records of “ Cladonia

sylvatica Hoffm.” (875) was suggested. Since then two authentic

Norfolk specimens of Cladonia sylvatica (L.) Harm. em. Sandst.

have been examined.

West Norfolk : Thetford golf course, February, 1952 (E. Dahl,

in herb. University College of North Wales, Bangor) ; Holme-next-

the-Sea, grassland on stabilised dunes, August, 1952 (E. Dahl and
M. C. F. Proctor, in herb. Proctor). The Holme material belongs

to the very rare form sorediata Sandst.

III. The genus Peltigera.

Watson (1953) records five species of Peltigera from Norfolk,

but the East Norfolk (v.c. 27) entry for Peltigera malacea (Ach.)

Fr. (993) should be deleted from the Census Catalogue. This was
based on incorrectly determined material from Drayton Brecks,

near Norwich, 16.4.1936, and my published record should also be
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disregarded (Manning, 1938). The Drayton plant is, in fact, Pelti-

gera ru/escens (Weis.) Hoffm. (995) and I am indebted to Mr. A. E.
Wade for kindly confirming this revised determination. The
following records support Watson’s entries for the remaining four

Norfolk species.

P. canina (L.) Willd. (994).

East Norfolk : Drayton and Horsford Heath, K. Trimmer
(Norwich Castle Museum nineteenth century collections)

; Costessey,

April, 1858 (from an old collection now incorporated in my own
herbarium)

; Felbrigg, 21.5.1936 (E. A. Ellis)
; Old Buckenham, on

light mossy soil and on old tree-stump, January-March, 1949, and
March, 1950.

West Norfolk : Bromehill, Swaffham Road Wood, 17.4.1949

(G. P. Larwood)
; Santon, near Grimes Graves, abundant in wood-

land rides, 23.8.1958 (E. L. Swann).

P. rufescens (Weis.) Hoffm. (995).

East Norfolk : Drayton Brecks, 16.4.1936 (specimens in Nor-
wich Castle Museum and in my own herbarium) ; Old Buckenham,
on ground in hard tennis court, 27.3.1949, on ground in open
grassy space, 7.2.1950, and on light soil at margin of a wood,
19.3.1950.

P. spuria DC. (996).

East Norfolk : Surlingham, Wheatfen Broad, 4.3.1937

(M. J. D. Cockle)
;
Old Buckenham, on mossy soil, 28.1.1949.

West Norfolk : Scolt Head Island, Long Hills, 3.8.1936 (E. A.

Ellis).

P. polydactyla (Neck.) Hoffm. (999).

East Norfolk : Hellesdon (Miss A. M. Barnard, Norwich
Castle Museum nineteenth century collections)

;
Felthorpe, May,

1858 (from an old collection now incorporated in my own herbar-

ium) ; Beeston Regis, on light sandy soil, 30. 10. 1948 and 5.11 .1948 ;

Old Buckenham, on ground at grassy margin of cultivated land,

5.2.1950, and on ground in open grassy space, 7.2.1950.

West Norfolk : Scolt Head Island, among mosses, 1.6.1936

(E. A. Ellis).

IV. Vice-county records additional to those in the Census
Catalogue (Watson, 1953).

Details of the following additions are given in Sections I and

II of these notes.

Collema tenax (Sw.) Ach. em. Degel. (under 1064) for v.c.28.

Collema cristatum (L.) G. H. Web. var. cristatum (? 1071) for

v.c/27.

Cladonia subrangiformis Sandst. for v.c.28.
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Other new vice-county records are :

Lecidea fuscoatra (L.) Ach. var. grisella (Flk.) Nyl. (385).

East Norfolk : On stone, Holt Lowes, R. Wigham (Norwich

Castle Museum nineteenth century collections). Determined by
A. E. Wade, January, 1959.

Cladonia major (Hag.) Sandst.

East Norfolk : South Lopham, Little Fen, growing with

Drosera rotundifolia, 26.7.1953 (E. A. Ellis). Determined by
P. W. James, 1958. New to the British lichen flora (James, 1959).

Chaenotheca trichialis (Ach.) Th.Fr. (1221).

East Norfolk : Old Buckenham, on bark of Pinus, November,
1950. Determined by S. A. Manning, May, 1960.
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