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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).
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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.



164 ALGAE IN THE WHEATFEN NATURE RESERVE

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
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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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A FURTHER NOTE ON DOLOMEDES PLANTARIUS
CLERCK IN THE WAVENEY VALLEY

By Eric Duffey

Since the first British specimen (a female) of this spider was
taken in Redgrave Fen, Suffolk, in July, 1956 (Duffey 1958),

further searches have been made for additional specimens, particu-

larly of the male. In July, 1958, two half-grown males were taken
in the same fen area but on the Norfolk side of the River Waveney.
In captivity they fed very readily on blowflies and both passed
through two moults before they died, still immature, through
being accidentally left by a sunny window, which caused their glass

containers to become too hot.

In May, 1959, a small specimen, about 5 mm. in length, was
taken in the same area and reared in the laboratory. After several

moults it reached sub-adult stage in August and then refused all

food offered in spite of repeated efforts to tempt it. Although the

laboratory temperature never fell very low even at night when the

radiators were switched off, the spider (an immature female)

appeared to become more and more sluggish, and I began to doubt
whether it would survive. On the 4th November I decided to

place it in the open outside the laboratory in the hope that a period

of much colder temperatures would induce hibernation and that

revival afterwards would restore its appetite. On several occasions

in frosty weather when I examined the spider it could be handled

very readily and apart from slight leg twitches it made no move-
ment whatsoever.

After two months’ hibernation the spider was brought indoors

again on the 1st January, 1960, but it was about a month before

it accepted its first meal. It had not eaten for five months. It

continued to feed regularly after this, although a scarcity of flies

sometimes meant a fast of two or even three weeks. In early

April the last skin was moulted and the spider was adult. It was
now 19 mm. in length and the pale lateral stripes were a dull

yellow. On the abdomen the stripes were narrow and relatively

inconspicuous.

On the 8th J une, the spider produced a virginal egg-sac which

she carried about under her body. On the 13th June, she was

presented with a newly captured male but resisted all his approaches

and by the following morning she had devoured him. The infertile

egg-sac was carried about by the spider for about six weeks, when
she started to abandon it for short periods. By the end of July

she showed no further interest in it. After the 13th June, she

refused further food and on the 5th August, was found dead.

It is probable that this particular specimen lived for about

two years, although the life span may have been influenced by the
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long period in captivity. When first taken at the beginning of

May, 1959, the spider had probably passed through two moults, so

that it could not have been born that year and probably over-

wintered as a juvenile after hatching late in the season in 1958.

This is borne out by the results of a successful expedition to

the Redgrave Fen area in the Waveney Valley from the 9th to 1 1th

June, 1960, when I was accompanied by Mr. G. H. Locket and Mr.

D. J. Clark. I am indebted to both for notes on the specimens they

took. During this period we examined two main areas of this

large fen, one in Norfolk, north of the Waveney, and the second

in Redgrave Fen, West Suffolk, south of the Waveney. The fen

habitat, which is similar in each area, has been described in Duffey,

1958. In both we found numbers of specimens of the spider,

although a careful search was necessary because of the nature of

the thick vegetation. Our visit seemed to coincide with the period

when most of the adults taken were males, and the females were
either sub-adult or had obviously recently moulted their last skin.

Half-grown specimens of both sexes were also fairly common,
although adult males were more numerous than immature males.

The smallest specimen examined was about 5 mm. in length and
was probably hatched at the end of the 1959 season, hibernating

as a juvenile in the 1959-60 winter, and will reach maturity in 1961.

Judging from the relative numbers of adult and immature spiders

in the period 9th to 11th June, it seems unlikely that many D.

plantarius young are hatched before the second half of the month.
This suggests that the first young to emerge overwinter as half-

grown spiders maturing the following year, while the latest to

hatch would still be very tiny when activity began again the

following spring. These latter spiders would not reach maturity

until the second year after hatching, e.g. the captive female

described above, which lived in the laboratory from May, 1959

until August, 1960.

Bonnet (1930) recorded a body length range for D. plantarius

females from 13 mm. to 23 mm. and for males 1 1 mm. to 17 mm.

We also recorded considerable variation in size in the Redgrave
Fen specimens, as follows :

—

Body Length :

Males

10 mm.—2 specimens

11 mm.—2 specimens

12 mm.—4 specimens

13 mm.—2 specimens

16 mm.— 1 specimen

Mean length—12.0 mm

Females

13 mm.—2 specimens

14 mm.— 1 specimen

15 mm.— 1 specimen
16 mm.— 1 specimen
17 mm.— 1 specimen
18 mm.— 1 specimen
19 mm.— 1 specimen
Mean length— 15.6 mm.
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Colouration is equally variable and the range is well covered
by the illustrations in Plate II of Bonnet’s thesis. The cephalo-

thorax varies from a pale brown to a chocolate brown ; the

abdomen is usually darker and varies from medium brown to almost
black

;
the legs are usually pale brown but may be darker. It is a

characteristic of D. plantarius that the pale lateral stripes are not

infrequently absent while this is a very rare occurrence in D.

fimbviatus. D. J. Clark tells me that the abdominal stripes are

frequently missing in fimbriatns but that the bands are always

present on the cephalothorax. Two specimens of plantarius taken

in June, 1960 were completely brown, a male and an immature
female, and the first British specimen taken in 1956 was also of

this colour form. The stripe colour in the remaining specimens

varied from white or cream to a bright yellow. On the cephalo-

thorax the stripes were usually conspicuous, but on the abdomen
they were frequently thin and relatively inconspicuous. An
unusual and beautiful colour form illustrated by Bonnet (body

only) in Plate II, 10a and 12, was recorded in three immature
Redgrave specimens. In one specimen the stripes are com-
pletely white, and slightly wider on the cephalothorax. There is

a white streak on the fovea and a series of white spots on the

upper surface of the abdomen. The legs are also speckled with

Fig. 1. Dolomedes plantarius Clerck

B. Dorsal view of apophysis on right

palpal tibia.
A. Left palp, seen from side.
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white spots. A second specimen is very similar except that the

stripes are pale yellow and in addition have broken and irregular

edges. In the third specimen the spots changed from white to

deep yellow when the spider became adult. The whole appearance

is very striking and in conspicuous contrast to the typical colour.

The Redgrave specimens taken in June, 1960, included several

males, here recorded in this country for the first time. The palp

and tibial apophysis are illustrated in Figure 1. The bifurcation

of the apophysis can be clearly seen and distinguishes this species

from D. fimbriatus.

REFERENCES
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Waveney Valley,” Trans. Norf. & Norw. Nat. Soc., Vol. XVIII, Pt. 7, pp. 1-5.
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NORFOLK ASILIDAE (ROBBER FLIES)

By K. C. Durrant

Ihe members of the Asilidae are predatory on other insects,

some of which are large and more formidably armed than themselves.
They sit motionless on hedgerow foliage, tree trunks, logs or on
sandy ground, often for long periods and wait until unwary insects
come within range of capture. Darting attacks are made very
suddenly and the quarry is injected with a potent poison secreted
in glands near the proboscis. The victim becomes quiescent
quickly and the robber fly sucks its body juices through a rigid,

piercing proboscis.

These flies have never been very common in Norfolk as a
whole, but certain species may abound locally in their special

habitats, chiefly in what remains of undisturbed country.

Ihe annotated list which follows refers to Asilidae noticed in

Norfolk since 1946.

LIST OF SPECIES

Leptogaster cylindrica (Deg.). Widely distributed throughout
the county : June, July.

L. guttiventris (Zett.). Local in Breckland, June, July. One
was taken at Grimes Graves in July, 1960. Morley and Atmore
(1914-15) recorded this insect from Merton and Thetford.

Dioctria oelandica (L.). Local, in woods and spinneys, mid-
Norfolk : May, June.

D. atricapilla (Mg.). Very rare : only two examples, from
East Dereham, May and July.

D. rufipes (Deg.). Common, especially on hedges
: June,

July.

D. baumhaueri (Mg.). As common as the last : June, July.

Laphria marginata
(
L.). Very rare. I took one pair in cop. at

Bittering, near East Dereham, 28th June, 1950.

Philonicus albiceps (Mg.). A common hunter on coastal sand

dunes
: July, August.

Asilus crabroniformis (L.). This insect used to be very

common on all large heaths before the second world war, but is

now found only rarely, in August and September. It is our largest

Asilid.

Dysmachus trigonus (Mg.). Common with Ph. albiceps on

dunes
;
also found on many Breckland heaths

: June, July.

Eutolmus rufibarbis (Mg.). Very local and scarce : July,

August. I took a pair in cop at Roydon Common, near King’s

Lynn, 5th July, 1959.
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Machinus atricapillus (Fall.). This insect is found chiefly

round the borders of commons, where it rests head downwards
on tree trunks, like the common " down-looker fly,” Rhagio

scolopacea (L.) : July, August.

M. rusticus (Mg.). Rarer than the previous species and found

only along the southern edge of the county : August.

Epitriptus cingulalus (Fab.). Very local, Dereham district,

rare : August.

E. arthriticus (Zell.). West Norfolk heaths, rare : July.

Neoitamus cyanurus (Loew). Not common, but scattered

over the county. I have taken one from my window in East

Dereham and a female at Ringmere, on birch, 3rd July, 1960.

REFERENCES
Hobby, B. M. “ A Key to the British species of Asilidae,” Trans. Ent. Soc. S. England, Vol.

VIII (1932).
Morley & Atmore. “ Diptera of Norfolk and Suffolk,” Trans. Norf. & Norw. Nat. Soc., Vol. X

(Supplement) (1914-15).
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AN ANNOTATED LIST OF THE FLOWERING PLANTS
ON BLAKENEY POINT, NORFOLK.

(The National Trust)

By D. J. B. White
Department of Botany, University College, London

INTRODUCTION
This list has been compiled during the past few years. Its

basis is, of course, the list published by Oliver and Salisbury in

1913. Numerous additions have been made to the plant list since

that date especially during the last few years when the absence of

rabbits owing to myxomatosis has enabled many plants (especially

grasses) to flourish. The original list of Oliver and Salisbury con-

tained about 120 species, while the present list records 180 species

of which thirty-eight are grasses.

I have tried to include every plant which has ever been
recorded for the Point. In such a habitat there are inevitably

some transient species. Propagules arrive by sea and the resulting

plants may survive for some years and then die out. Where known
I have given the dates of arrival and of disappearance of a species

since in some cases these may be of biological interest.

The names used in this list are those given in Clapham, Tutin

and Warburg (1952) except for the grasses for which Hubbard
(1954) was used. The names are thus largely in agreement with

those in the “ Excursion Flora . .
.” of Clapham, Tutin and

Warburg (1959). I have given synonyms in those instances where

they are the better-known names or where it was under the

synonym that the plant was recorded for the Point. This should

enable available information about any plant to be tracked down
fairly easily.

This list owes much to the collaboration of colleagues and
students who have botanised regularly since 1946 on Blakeney

Point. The bibliography provides a reasonably complete list of

the publications relating to the angiosperm vegetation of the area.

PLANT LIST
ANGIOSPERMAE

ARCHICHLAMYDEAE
Ranales

Ranunculaceae

Ranunculus repens L. Creeping Buttercup. A rare casual,

occasionally recorded for the main shingle bank.

Thalictrum minus L. Lesser Meadow Rue. A plant occurs

on the dunes. First observed in 1957 by Mr. J. W. Hopkins. It

was still there in 1959.
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Rhoeadales
Papaveraceae

Papaver rhoeas L. Field Poppy. A rare casual. This corn-

field plant was recorded by Salisbury once from the main shingle

bank.

Glauciwn flavum Crantz Yellow Horned-poppy. A bien-

nial, sometimes perennial, plant of the shingle. Especially abund-
ant on the main shingle ridge between the Hood and the Marams.
It produces many seeds. According to Salisbury (1952) a single

plant may produce up to 60,000 seeds. Germination is good
;
a

crop of seedling rosettes can often be seen surrounding a parent

plant. There was hardly a plant to be found on the main ridge

in the summer of 1953 following the great flood of the previous

February. It was there in fair numbers in 1954, and by 1957 was
again abundant.

Cruciferae

Crarnbe maritima L. Seakale. A single specimen of this

handsome plant occurred on the main shingle ridge beyond Watch
House towards Cley. This established itself from seed (derived

from the Calshot Shingle Spit) sown on the selfsame spot in January,

1912 by Professor F. W. Oliver. It was destroyed in the floods

of 1953. Swann (1955) reports “ not seen recently
”

(i.e. in the

county of Norfolk).

Cakile maritima Scop. Sea Rocket. An annual plant of the

strand line. Plants will also be found on and behind the seaward
face of the main dune ridge, where seed has been carried by the

high tides during winter storms. Germination occurs in the spring

and is spread over a long period. The seedlings have fleshy, strap-

shaped cotyledons. Seed is produced in great quantity. The
pods separate at the constriction into two parts, each part contain-

ing a single seed
;
that in the upper part is the heavier one. The

seed is dispersed by the tide.

Capsella bursa-pastoris (L.) Medic. Shepherd’s Purse. In

disturbed ground near the Lifeboat Houses.

Cochlearia anglica L. Long-leaved Scurvy-grass. Rather
rare, mainly confined to the Suaeda fruticosa zones on the flanks of

the older lateral shingle banks.

Cochlearia danica L. Danish Scurvy-grass. A biennial plant.

Recorded on the Yankee Bank and from the upper edges of the

marsh.

Cochlearia officinalis L. Common Scurvy-grass. A perennial

plant, a member of the so-called " general salt marsh community.”
Comes into flower very early in the season.

Erophila verna (L.) Chevall. Spring Whitlow Grass [Syn.

Draba verna L.]. A very short-lived spring-flowering dune annual.

Abundant on the fixed dunes and lichen heaths. By early summer
only the dried remains of this plant will be found.
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Armoracia rusticana Gaertn., Mey & Scherb. Horse-Radish.
One plant occurs on the dunes in front of the New Lifeboat House.

Resedaceae
Reseda luteola L. Dyer’s Rocket, Weld. A casual

;
in disturbed

ground by the Lifeboat Houses.

Violales

Violaceae
Viola Ptricolor L. Wild Pansy. A single plant of Viola was

found on the dunes by Dr. W. G. Chaloner in June, 1958. The plant
which was very small and depauperate may have been the maritime
spp. curtisii. We were unable to find it elsewhere on the dunes nor
was it found again the following year.

Tamaricales
Tamaricaceae

Tamarix Panglica Webb Tamarisk. Clump by the laboratory
planted about 1916 or 1917 by Professor F. W. Oliver. Plants near
the edge of the plantation and on the paths behind the main dunes
planted in January, 1956.

Frankeniaceae
Frankenia laevis L. Sea Heath. A mediterranean plant almost

at the limit of its northern range. It grows in the Suaeda fruticosa

zone on the flanks of the older laterals, where the shingle is stabilised

and there is a good admixture of sand. It is a constant associate of

Limonium bellidifolium (q.v.) in muddy shingly lows which are

regularly flooded by the higher tides, e.g. in Boathouse Low and
in the small low at the side of the Yankee Bank. Frankenia laevis

appears to be spreading on the Point. It is said to produce few

fertile seeds in its Norfolk stations.

Centrospermae
Caryophyllaceae

Silene maritima With. Sea Campion. A deep-rooted plant

with an extensive underground system. It can tolerate some
movement of shingle when growing on the main bank. Salisbury'

has described it as a “ Psarnma (Ammophila

)

of the shingle.” Also

grows on sand. It was abundant on the eroded dunes of the Long
Hills. The deep roots penetrated to the shingle. Its leaves remain

green throughout the winter, but the buds from which the following

year’s growth will occur are subterranean. Silene appears to have

become very much less abundant these last few years. This may
be due to competition from grasses. The Yankee Bank is developing

a closed carpet of vegetation and this appears to have been paral-

leled by the decrease in Silene. The absence of rabbits with its

effect upon the grasses may be tied up with the decrease. The
flowers of Silene maritima are very variable. They have been

investigated by Salisbury (1912), who recognised several different

forms.
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Silene alba (Mill.) E. H. L. Krause White Campion [Syn.

Melandrium album (Mill.) Garcke]. A casual. This cornfield plant

was recorded on the Hood by Salisbury in 1913.

Cerastium semidecandrum L. Little Mouse-ear Chickweed. A
very abundant winter annual occurring on the fixed dunes, stabilised

shingle and in the shingly-sandy lows.

Cerastium atrovirens Bab. Dark-green Mouse-ear Chickweed.

[Syn. C. tetrandrum Curt.]. A winter annual distributed like C.

semidecandrum, but probably not so abundant.

Cerastium vulgatum L. Common Mouse-ear Chickweed. This

plant, which is normally perennial, probably behaves as an annual

on the dunes. Its distribution is similar to the two preceding species.

Stellaria apetala Ucria Lesser Chickweed (includes S. boreana

Jord.). An annual plant of the dunes. Seed germinates mainly in

the spring.

Sagina nodosa (L.) Fenzl Knotted Pearlwort.

Sagina apetala Ard. Common Pearlwort.

Sagina maritima Don. Sea Pearlwort.

Sagina procumbens L. Procumbent Pearlwort. On the Watch
House Bank near the house in 1956. Also among the stones near

the laboratory.

Honckenya peploides (L.) Ehrh. Sea Sandwort [Syn. Arenaria

peploides L.]. A shingle plant with an extensive underground

system. Its leaves die back in winter, growth taking place the

following spring from subterranean buds. It can tolerate some
shingle movement but seems to prefer shingle in which there is

plenty of sand. It can tolerate a high concentration of salt and is

often found on the strand line where it will accumulate sand and
form miniature dunes in advance of the dune system proper. In

the Blakeney Point Report, 1920-23 F. W. Oliver noted that

seedlings were rarely seen although Honckenya is one of the com-
monest plants of the shingle and produces a very large number of

seed capsules. In the standardised germination tests carried out by
Miss Margaret Adams in 1919 germination was 2 per cent. But
even this low level of germination would, of course, represent a

large number of seedlings in a plant which produces seed on such a

vast scale.

Arenaria serpyllifolia L. Thyme-leaved Sandwort. An annual,

sometimes perennial, plant found regularly on the stabilised shingle

of the lateral banks.

Spergularia media (L.) C. Presl Greater Sea-Spurrey [Syn. S.

marginata (D.C.) Kittel]. A perennial plant of the upper salt-

marshes.

Spergularia marina (L.) Griseb. Lesser Sea-Spurrey [Syn. S.

salina J. & C. Presl], An annual plant of upper and drier margins

of the saltmarshes. S. marina is a very variable plant and it is

possible that hybrids between it and S. media occur.
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Chenopodiaceae
Chenopodium album L. Fat Hen. An occasional plant of the

shingle.

Beta maritima L. Sea beet. A characteristic plant of the shingle.

It is found on the main shingle bank towards and beyond Watch
House.

A triplex hastata L. Hastate Orache.

A triplex littoralis L. Shore Orache.

A triplex patula L. Common Orache. These three species of

A triplex are found on the shingle. A. littoralis especially is often

abundant on the upper limit of the drift line on the marsh side of

the main bank, and on both drift lines of the lateral banks.

Halimione portulacoides (L.) Aell. Sea Purslane [Syn. Obione
portulacoides (L.) Moq.]. A perennial plant found at all levels of the
marsh. In the lowest marshes Halimione occurs along the sides of

the creeks, i.e. in the better drained areas. Its mass of woody
stems overhanging the creek margins acts as an efficient filter as

the water drains off the marsh. As it accumulates mud by this

means, the sides of the creeks are raised. As the level of the marsh
rises the Halimione may become more widely spread. There are

several examples of marshes by the Marams where Halimione has

become dominant and spread over the marsh and has killed out the

other species.

Sueda fruticosa Forsk. Shrubby Seablite. A woody shrub of

the shingle. It grows on the marsh side of the main ridge and on
both flanks of the lateral ridges. When partially buried by shingle

the plants are stimulated into vigorous growth. They help to

stabilise the shingle and since during moderate movement of the

shingle the plants will accumulate it around their stems they will

tend to increase the height of the shingle bank, in their immediate
neighbourhood. Under natural conditions S. fruticosa establishes

itself by seed dispersed with tidal drift.

Oliver in the Blakeney Report for 1914 discussed the propaga-

tion of this plant. It roots readily from cuttings which grow

rapidly. Oliver recommended that where such cuttings are

planted for shingle stabilisation they should be supplemented by
seed scattered broadcast.

5. fruticosa ripens heavy crops of seed about two years out of

five. Along beachway the Suaeda bushes were kept coppiced by
the rabbits and formed small hummocks. These show a wide

and beautiful range of colours in the autumn. The tall bushes

change colour only at the tips of their shoots and these regions

soon lose their leaves. It was suggested that the colour changes

are a pathological phenomenon. Old, more or less moribund

plants are stimulated by the addition of new sand, shingle or

humus (or by transplanting into a garden) and become deep green
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and lack the autumn colours. (See also Oliver and Salisbury,

1913.)

Suaeda fruticosa is a mediterranean species and is here nearing

the northern limit of its range.

Suaeda maritima (L.) Dum. Herbaceous Seablite. An annual

saltmarsh plant occurring usually well below the high tide level

but also always abundant along the high tide mark behind the main
ridge.

Salsola kali L. Saltwort. An annual, prickly plant of the

strand line and, less abundantly, of the drift line on the marsh
side. The plants have a very deep root system, and a tiny seedling

will have a main root going down for twelve inches or more. Salt-

wort is tolerant of sea water. It was formerly collected and burnt

(like Salicornia) to provide soda for glass-making.

Salicornia perennis (Gouan) Mill. [Syn. Salicornia radicans Sm.].

A somewhat woody perennial plant found at the upper levels of

the marshes and, restricted to the sides of the drainage channels,

in the lower marshes. Some of the shoots possess a fine coppery-

bronze colour.

Salicornia herbacea auct. Glasswort or Marsh Samphire [Syn.

Salicornia europaea auct.]. Taxonomically a difficult group of

plants. The following species have been recognised on the marshes :

5. disarticulata Dum.
S. dolichostachys Moss

S. stricta agg.

(5. stricta Dum.
S. ramosissima Woods
S. gracillima (Towns.) Moss).

Species of the annual Salicornias are among the earliest

colonists of mud, leading to marsh formation.

Samphire is collected locally and made into a pickle. Formerly
it was collected and burned on a large scale for its ash content

which was used in glass making.

Geraniales
Geraniaceae

Geranium molle L. Dove’s-foot Cranesbill. Occasional plants

occur on the stabilised shingle banks and on the older grey dunes.

Erodium cicutarium (L.) L’Herit. Common Storksbill. A
common, somewhat variable plant of the fixed dunes and lichen

heaths.

Sub-species dunense may occur.

Sapindales
Aceraceae

Acer pseudoplatanus L. Sycamore. A single tree in the

plantation. It was probably planted about 1916 or 1917.
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Celastrales

Celastraceae

Euonymus europaeus L. Spindle-tree. Two plants behind
the plantation, possibly from bird-sown seed or possibly planted,
although I can find no record of this. The plants are flourishing,

sending up suckers and fruiting.

Leguminosae
Papilionaceae

Lupinus arboreus Sims Tree Lupin. Originally planted
;

near the Lifeboat Houses and the Laboratory. It appears to be
spreading particularly in the shingle of Long Low.

Trifolium dubium Sibth. Lesser Yellow Trefoil. On some of

the lateral shingle banks and in some dry shingle lows (e.g. Long
Low).

Trifolium arvense L. Hare’s-foot. On the Marams, Watch
House and Yankee Banks.

Trifolium campestre Schreb. Hop Trefoil [Syn. Trifolium

procumbens auct.].

Trifolium striatum L. Soft Trefoil. Both these species

occur on some of the older shingle laterals.

Trifolium repens L. White Clover, Dutch Clover. There is a

small patch of this plant persisting on the Headland dunes.

Trifolium scabrum L. Rough Trefoil. Has been recorded

for the Watch House Bank.

Lotus corniculatus L. Birdsfoot Trefoil, Eggs-and-Bacon.

This plant grows on the crest of some of the lateral shingle banks,

e.g. Watch House and Yankee Banks.

Vida angustifolia (L.) Reichard Narrow-leaved Vetch. Salis-

bury (1913) recorded it as an occasional plant on the Watch House
Bank and on two of the Marrams. More recently it has appeared

on Yankee Bank.

Lathyrus japonicus Willd. Sea Pea [Syn. Lathyrus maritimus

Bigel.]. I found several plants in flower on the shingle near East

Point in August/September, 1959. It had not been recorded before

on Blakeney.

Mr. E. A. Ellis informs me that in 1954 with Mr. Adye of the

East Suffolk and Norfolk River Board he sowed 100 seeds in the

shingle at Cley Beach over a distance of about 300 yards running

west from where the road comes down to the beach. The seed was

collected in 1953 from Shingle Street in Suffolk.

The Sea Pea, although occurring in the adjoining counties of

Suffolk and Lincolnshire, is not apparently native to Norfolk.

Swann (1958) records that along with Corynephorus canescens and

the hybrid marram grass it has been introduced in the Dunes
“ west of Brancaster Golf Club as part of the sea defences in 1953—

54.”
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Rosales
Rosaceae

Filipendula ulmaria (L.) Maxim. Meadow-sweet. A plant

was found growing with a patch of Scutellaria in a hollow on the

main dunes by Mr. R. Gaze in 1956. It was still there in 1959.

Rubus fruticosus L. (agg.). Blackberry, Bramble. A very

occasional plant on the dunes, e.g. on the Long Hills, the Hood and
around the Lifeboat Houses.

Potentilla anserina L. Silverweed. Occurs around the margin
of Glaux Low, on the Hood, and in odd places on the seaward side

of the dunes where flotsam gets washed up.

Aphanes arvensis L. Parsley Piert [Syn. Alchemilla arvensis

(L.) Scop.] . Occurs sparsely on the older shingle laterals. Recorded
on the Yankee Bank in 1956.

Crassulaceae

Sedum acre L. Wall-pepper, Yellow Stonecrop, Biting Stone-

crop. An abundant plant on the fixed dunes and shingle.

Sedum anglicum Huds. English Stonecrop. A beautiful plant

with pink and white flowers found on the shingle. Locally abund-
ant on Yankee and Watch House Banks. Not so widespread nor

so abundant as S. acre.

Myrtales
Elaeagnaceae

Hippophae rhamnoides L. Sea Buckthorn. Several plants on
the trackways behind the main dune ridge where they were planted

in January, 1956. Two of the plants are now (1959) going ahead
nicely and suckering up. One has a long row of sucker shoots

appearing.

There are also three or four plants on the Hood which were
planted in 1956 or 1957.

Onagraceae
Epilobium hirsutum L. Great Hairy Willow-herb, Codlins

and Cream. Very rare. Was recorded for the main shingle bank
by Salisbury in 1913.

Chamaenerion angusti/olium (L.) Scop. Rosebay Willow-herb,

Fireweed [Syn. Epilobium angustifolium L.]. Rare. A casual

found occasionally on the main shingle ridge. Possibly it is to be

seen more frequently now.

Umbellales
Umbelliferae

Eryngium maritimum L. Sea Holly. A perennial plant of

mobile sand dunes and of shingle which contains a good deal of

sand. A comparatively rare plant on Blakeney Point, occurring

only among the embryo dunes forming near the entrance to Great

Sandy Low.



LIST OF FLOWERING PLANTS, BLAKENEY POINT 187

Anthriscus caucalis Bieb. Bur Chervil [Syn. Anthriscus
neglecta Bois & Rent.]. In disturbed ground near the Lifeboat
Houses.

Euphorbiales

Euphorbiaceae
Euphorbia paralias L. Sea Spurge. Shown me in June, 1959

by Mr. R. Gaze on the dunes near the neck of Glaux Low\ Still

present and flowering in June, 1960. This is the first record I have
of this plant on the Point although Professor Jane tells me he saw-

a plant in 1947. It is very common on Scolt Head.

POLYGONALES
Polygonaceae

Polygonum aviculare
(
agg.). Knotgrass. On the main shingle

ridge.

Polygonum raii Bab. Ray’s Knotgrass. First recorded by
Professor F. W. Jane in 1955, who found it growing among P.

aviculare on the main shingle ridge. (See Jane, 1958.)

Rumex acelosa L. Sorrel. Recorded by Salisbury (1913) for

the main shingle bank. Very rare. Not seen recently.

Rumex acetosella L. Sheep’s Sorrel. A common plant,

occurring in patches on the lateral shingle banks, the lichen heaths,

and on the older dunes where the marram is deteriorating. Flowers
freely. An indicator plant of somewhat acid conditions.

Rumex crispus L. var. trigranulatus. Curled Dock. A
perennial plant, growing on the main shingle ridge and, less

abundiintly, on the lateral ridges.

Urticales
Urticaceae

Urtica dioica L. Stinging Nettle. Very rare. Recorded as

a casual on the Long Hills by Salisbury in 1913. Also recorded for

the Hood wLere it is still present.

Salicales
Salicaceae

Populus balsamifera L. Balsam Poplar. Planted in the

plantation by Professor F. W. Oliver in 1916-17. The original tree

has gradually been dying back since the floods of 1953 and is now
dead but several suckers have appeared.

Populus alba L. White Poplar. The original trees in the

plantation planted by Professor F. W. Oliver in 1916-17 are now
dead. Since 1955 they have suckered very freely on the slopes

about the plantation. They are now (1959) forming quite a dense

thicket. Perhaps the absence of rabbits has enabled them to get

away.



188 LIST OF FLOWERING PLANTS, BLAKENEY POINT

METACHLAMYDEAE
Plumbaginales

Plumbaginaceae

Limonium bellidifolium (Gouan) Dum. Matted Sea Lavender
[Syn. Statice reticulata auct. angl., non L.]. Occurs on the shingle

where there is a good deposit of mud, e.g. on the edges of the

lateral shingle banks, and in the shingly lows such as Boathouse
Low. It appears always to occur in places which are flooded

occasionally by the higher tides. It is constantly associated with

Frankenia laevis (q.v.). Limonium bellidifolium has a very

characteristic appearance. Its much branched inflorescences are

spread upon the ground. Its leaves, which are in the form of a

basal rosette, turn reddish in colour and wither before flowering.

This plant is a mediterranean species and is here near the north-

ern limit of its range.

Limonium binervosum (G.E.Sm.) C. E. Salmon Rock Sea

Lavender. On Blakeney Point this is the sea lavender of the

shingle. It is especially abundant on the shingle plateau on the

N.W. side of the upper Pelvetia marsh, where it approaches the

main shingle beach. It first became abundant in this region about
1914. Oliver correlated its spread into the hitherto barren area

with the high tide of 1921 which brought seed to the area. This

lends colour to the view that the tides are the important agency in

the dispersal of shore plants. Occasional plants occur on the main
shingle bank, but it appears to prefer areas where there is much
sand mixed with the shingle. It often forms a distinctive zone on
the flanks of the lateral banks, e.g. on the Marrams and, in places,

on the Yankee Bank.

Limonium binervosum is a somewhat variable plant and
certain depauperate forms can be found. Certain broad-leaved

forms of L. binervosum, suspected by Salisbury to be of hybrid

origin, have been shown by Choudhuri (1942) to be hybrids between

L. binervosum and L. bellidifolium.

Limonium humile Mill. Lax-flowered Sea Lavender [Syn.

Statice rariflora Drejer]. A saltmarsh plant. In the vegetative

condition it is difficult to distinguish from L. vulgare (q.v.). Its

distribution is not completely known, but it is probably confined

to the lower levels of the marsh.

Limonium vulgare Mill. Sea Lavender [Syn. Statice limonium
L.]. A common plant of the satlmarshes found usually at higher

levels than the previous species. It may become locally dominant
as it does, for example, on certain of the older marshes beyond the

Watch House Bank.

Hybrids (L. Neumani Salmon) between L. vulgare and L.

humile have been reported, and their existence in the Blakeney
Point populations has been confirmed by Choudhuri (1942).
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The sea lavender provide one of the three main flowering
“ seasons ” on the Point. Their flowering usually extends from the
third week of July until the middle of August.

Armeria maritima (Mill.) Willd. Thrift, Sea Pink. On
Blakeney Point this is essentially a plant of the shingle. It is often
one of the dominants on the crests of the lateral shingle banks, e.g.

on Watch House Bank. It occurs, less abundantly, on the upper
edges of the older marshes by the Marams.

Primulales
Primulaceae

Anagallis arvensis L. Scarlet Pimpernel, Shepherd’s Weather-
glass, Poor Man’s Weather-glass. Found occasionally on the
shingle banks, shingly lows and on the older dunes. The leaves

sometimes become somewhat fleshy.

Glaux maritima L. Sea Milkwort, Black Saltwort. Salisbury

(1952) describes this plant as a pseudo-annual. It perennates and
spreads by means of fleshy stolons, while its aerial shoots are

annual.

This plant flowers abundantly. It is apetalous, with pink,

petalloid sepals.

It grows in places where there is some deposition of mud or

sand, usually as a result of flooding by high tides. This plant

gives its name to Glaux Low, over which it forms a more or less

complete carpet. This has taken place since 1910. By about
1917 it had occupied more than half the Low.

Tubiflorae
Boraginaceae

Cynoglossum officinale L. Hound’s-tongue. A biennial plant

with a stout fleshy taproot, found scattered in small groups mainly

on the yellow dunes. The plant is said to have a “ mouse-like

odour which is unmistakable.” It has an efficient dispersal

mechanism in the fruits with hooked spines. Germination occurs

normally in April. “ It is intermittent and may be spread over a

period of eight years ” (Salisbury, 1952).

Echium vulgare L. Viper’s Bugloss. One specimen of this

beautiful plant was found in flower on the Hood in June, 1959.

It has not previously been seen on the Point.

Myosotis discolor Pers. Yellow-and-Blue Forget-me-not.

Was recorded by Salisbury (1913) as a rare plant on the Long Hills.

Myosotis ramosissima Rochel. Early Forget-me-not (Syns.

Myosotis collina Hoffn. Myosotis hispida Schlecht]. A very

abundant, short-lived, dune annual. It is common on the fixed

dunes and lichen heaths, but less common in the shingly lows and

on the stabilised lateral shingle banks.
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Mertensia maritima (L.) S. F. Gray Northern Shore-wort.
“ First seen at Blakeney Point in 1905. In 1914 there were five

plants. Last seen in 1931 and now appears to have gone ” (Swann,

1955).

This was the most southerly station on the east coast for this

rare shingle plant, which according to Clapham, Tutin and Warburg
(1952) is apparently decreasing everywhere.

Convolvulaceae

Convolvulus arvensis L. Bindweed, Combine. An odd plant

on the seaward edge of the dunes where detritus has been washed
up.

Calystegia soldanella (L.) R.Br. Sea Bindweed [Syn. Con-

volvulus soldanella L.]. A procumbent rhizomatous, perennial dune
plant with kidney-shaped leaves and very striking flowers, which
are pale mauve or pink with paler bands down the middles of the

five lobes. The youngest leaf at the apex of the rhizome is bent

back so that the petiole receives the pressure as the rhizome grows
through the sand.

Hepburn (1952) writes that rabbits will eat the flowers but leave

the leaves untouched. The evidence from Blakeney does not seem
to support this view. C. soldanella used to be a common plant on
the Point and then it virtually disappeared. A small patch was
growing on the mobile sand behind the big blow-outs in the Beacon
Hills. Since the disappearance of the rabbits this has spread

extensively and flowering is now profuse. The plant is now
appearing in many other parts of the Point.

Solanaceae

Solanum dulcamara L. Bittersweet, Woody Nightshade. A
very rare casual which has been recorded from the dunes on the

Headland.

Solanum nigrum L. Black Nightshade. A casual which has

been recorded from the Long Hills, and from the Beacon Hills.

It is also found occasionally along some of the drift lines on the

marsh side of the shingle bank.

Scrophulariaceae

Veronica arvensis L. Wall Speedwell. Reported by Salis-

bury (1913) as occurring on the Long Hills. Rather rare.

Veronica officinalis L. Common Speedwell. Present on the

Hood, but rather rare.

Labiatae

Lycopus europaeus L. Gipsy-wort. A plant was found on
the dunes by Professor F. W. Jane in 1956.

Scutellaria galericulata L. Skull-cap. First noticed in 1955

on the seaward face of the main dunes, where detritus had been
washed up. In 1957 another patch of this plant was found else-

where on the dunes.
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Plantaginales

Plantaginaceae
Plantago coronopus L. Buck's-horn Plantain. A very vari-

able plant of the stablilised shingle and of the sandy-shingly lows.

Normally biennial, but Salisbury (1913) considers that some of the

plants are undoubtedly perennial. It can tolerate a high salt

concentration. Some of the smaller, apparently depauperate
plants have been referred to f. pygniaea.

Plantago lanceolata L. Ribwort. Found occasionally. Re-
corded on the Watch House Bank in 1956.

Plantago maritima L. Sea Plantain. Found as scattered plants

about the mid-level of the Salicornia marshes. On the higher level

marshes it is a component of the so-called “ general salt marsh
community ” and here it occurs in patches as, for example, on the

marshes by the Marams. Occasional plants of P. maritima may be
found in the lows (e.g. in Glaux and Boathouse Lows), among the

embryo dunes and even on the strand line, due to tidal distribution.

Rubiales
Rubiaceae

Sherardia arvensis L. Field Madder. Recorded for the Hood
;

very rare.

Galium verum L. Lady’s Bedstraw. Found on the Hood,
the Long Hills and on some of the older, lateral shingle banks. It

was first recorded from the Yankee Bank in 1956.

Galium saxatile L. Heath Bedstraw. Found on the older

dunes near Long Hills in June, 1957.

Caprifoliaceae

Sambucus nigra L. Elder. Several specimens of this shrub

are to be found on the Point, e.g. on the Hood and on the Long
Hills. Probably the results of birds distributing the fruits.

Valerianaceae

Valerianella locusta (L.) Betcke Lambs’ Lettuce, Corn Salad

[Syn. V. olitoria (L.) Poll.]. One time fairly common on the Long
Hills but now rare. Has been reported occasionally on the sea-

ward side of the main dunes in recent years.

Dipsacaceae

Dipsacus fullonum L. Teasel. An occasional plant occurs.

Asterales
Compositae

Senecio vulgaris L. Groundsel. Found occasionally on the

shingle and dunes, and in disturbed soil, e.g. around the Lifeboat

Houses.
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Senecio sylvaticus L. Wood Groundsel. Recorded by Salis-

bury (1913) as “ very rare,” occurring on the highest part of the

eighth lateral shingle bank. For some years now it has been found

regularly on the Hood.

Seneciojacobaea L. Ragwort. A common plant on both dunes

and the shingle. It seems to favour disturbed ground and was
especially abundant on those regions of the older dunes where

there were extensive rabbit burrows, many of which had collapsed.

It has been much less abundant this last four years. Many of the

areas in which it formerly grew abundantly are now more stabilised

following the disappearance of the rabbits and the consequent

better growth of the grasses especially Festuca rubra.

Senecio jacobaea is the food plant of the caterpillars of the

Cinnabar moth, which sometimes defoliate the plants.

Tussilago farfara L. Coltsfoot. This plant of stiff, heavy
soils is occasionally recorded as a casual on the Point. Salisbury

(1913) so recorded it, and a plant was found growing on the drift

line in June, 1956 and was still there in 1959. It was probably

the result of a piece of rhizome washed up by the tide.

Filago minima (Sm.) Pers. Slender Cudweed. This small,

grey-green annual is extremely abundant on the grey dunes, lichen

heaths and stabilised sandy-shingles. It is very short-lived and is

easily overlooked since the specimens on the Point are usually

minute.

Aster tripolium L. Sea Aster. A very abundant, marsh-

forming plant. It forms tussocks among the Salicornia herbacea

at the lower levels of the marsh. It accumulates mud and causes

the general level of the marshes to increase and gradually forms a

continuous sward. (One often refers to “ Aster marshes ”.)

The Aster on the marshes on Blakeney Point is nearly all of

the ray-less form (var. discoideus Rchb.) with only the yellow disc

florets. A very occasional plant with the mauve ray florets will be

found.

Erigeron canadensis L. Canadian Fleabane. Observed in

1957 on the main shingle bank.

Beilis perennis L. Daisy. Recorded by Salisbury (1913) for

the Watch House Bank. Its occasional presence here, and per-

haps elsewhere on the Point is probably due to human activity. It

was noted on the main shingle ridge in 1957.

Tripleurospermum maritimum (L.) Koch Scentless May-
weed [Syn. Matricaria maritima L.]. (Includes M. inodora L.).

A rare plant (on the Point) found occasionally on the main shingle

bank where it was noted, for example, in 1958.

Artemisia maritima L. Sea Wormwood. This grey-green

plant, which has a very characteristic smell when crushed, is found

at the upper margins of the older marshes, and on the shingle
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fringing such marshes. It also occurs in some of the lows and has
appeared on the Yankee Bank.

Cirsium vulgare (Savi) Ten. Spear Thistle [Syn. Cardims
lanceolatus L.]. An occasional plant of the shingle and dunes.

Cirsium arvense (L.) Scop. Creeping Thistle, Field Thistle
[Syn. Carduus arvensis (L.) Sm.]. Found regularly in small num-
bers on the main dunes and the shingle.

Hypochaeris glabra L. Smooth Cat’s Ear. An annual plant
whose small rosettes may be found on the lichen heaths and old

grey dunes.

Hypochaeris radicata L. Cat’s Ear. Found regularly on the
older dunes. It usually occurs in patches of several plants.

Leontodon autumnalis L. Autumnal Hawkbit. Rare. Re-
corded on the crests of some of the older lateral shingle banks.

Leontodon hispidus L. Rough Hawkbit. Occasionally on
the older dunes and on the lateral shingle banks. It was recorded,

for example, on Watch House Bank in 1956.

Sonchus arvensis L. var. littoralis. Field Milk-Thistle. On
the shingle banks, often growing among the Suaeda fruticosa

bushes, or among the patches of Honckenya peploides or Festuca

rubra.

Sonchus oleraceus L. Milk- or Sow-Thistle. Frequent on the

shingle banks including the main ridge.

Sonchus asper (L.) Hill. Spiny Milk- or Sow-Thistle. This

plant, which closely resembles S. oleraceus, has been recorded for the

Point.

Hieracium pilosella L. Mouse-ear Hawkweed. Found regu-

larly but not abundantly on the older dunes and lichen heaths.

Taraxacum officinale Weber, sensu lato. Common Dandelion.

Members of this taxonomically difficult genus occur. Salisbury

(1913) recorded T. eryihrospermum from Long Hills. It probably

occurs elsewhere on the old grey dunes and lichen heaths.

MONOCOTYLEDONES
Najadales

J uncaginaceae

Triglochin maritima L. Sea Arrow-grass. Found as scattered

plants about the mid-level of the Aster marsh. At higher levels

it can be found in patches forming part of the mosaic which is

referred to as the “ general salt marsh community.” Odd plants of

T. maritima may be found in the lows where they may have been

carried by high tides. It has been observed in both Glaux Low and

Boathouse Low.

Zosteraceae

Zostera marina L. Eel-grass, Grass-wrack, Widgeon-grass.

It is less tolerant of exposure than Z. noltii (see below) and occurs
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just above the low tide level. On the Point it is often (? always)

found growing in small runnels left when the tide retreats. It is

less common than Z. noltii on the Point.

Zostera noltii Homem. [Syn. Zostera nana Roth.]. More
abundant than Z. marina and more tolerant of exposure. It grows
upon sloppy mud and is often exposed at low tide. Both these

species of Zostera are rhizomatous perennials. Pollination is

brought about by water. Reproduction is mainly vegetative by
the breaking up of the rhizome (Clapham, Tutin and Warburg, 1952)

.

Liliflorae

Liliaceae

Asparagus officinalis L. Asparagus. There is a single plant

to be found near the well ; it was first observed in 1957.

Kniphofia sp. (cultivar.). Red-hot Poker. Originally planted

at least twenty years ago. They appear to maintain themselves

satisfactorily.

Yucca sp. Yucca, Adam’s Needle. Planted between twenty
and thirty years ago on the dunes between the Laboratory and the

plantation. It is flourishing and flowers most years. In 1956 the

main plant bore eleven inflorescences.

J uncaceae

Juncus bufonius L. Toad Rush. A small, tufted, annual

plant abundant in Glaux Low. In 1958 it appeared in Long Low
where it is now in great quantity.

Juncus gerardii Lois. A single plant appeared in Glaux Low in

1916. This was thought to be due to the tidal entry the preceding

November. J. gerardii is now common in Glaux Low, and has now
spread into Great Sandy Low.

Juncus maritimus Lam. Sea Rush. Occurs in the bay
formed by the depression in the Hood. This was the only station

for this plant on the Point, but in 1958 several plants appeared in

the region where Glaux Low joins Great Sandy Low, and here, there

are now nine clumps (1960).

Luzula campestris (L.) D.C. Sweep’s Brush, Field Woodrush.
Recorded by Salisbury (1913) as common on the Hood, and still

present there but by no means abundant.

Luzula pilosa (L.) Willd. Hairy Woodrush. Reported on the

Hood by Dr. P. J. Newbould in 1958.

Amaryllidaceae

Narcissus pseudonarcissus L. (cultivars.). Daffodil. Planted

in the sand near the Laboratory. They appear to be maintaining

themselves and flower each year.

Iridaceae

Iris pseudacorus L. Yellow Flag. A solitary specimen

occurred on one of the dunes in the main dune system. It was
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known for some years and first flowered in 1913. Another plant
appeared in 1914. These plants probably originated from frag-

ments of rhizomes brought in by the tidal drift. I found a plant
on the dunes in 1955, but do not know if it flowered.

Orchidales

Orchidaceae
Epipactis palustris (L.) Crantz. Marsh Helleborine. A soli-

tary flowering specimen was found in 1914 by Mr. (now Sir Freder-
ick) Hooper, high up on the dunes of the Headland some distance
north of Great Sandy Low. A photograph of this plant appeared
in the Blakeney Point Report for 1914, page 14.

Cyperales
Cyperaceae

Carex arenaria L. Sand Sedge. Abundant on the old grey
dunes (“ Carex dunes ”) and on the lichen heaths. Common on the

Hood.

This plant has flowered profusely each summer following the

disappearance of the rabbits.

Carex otrubae Podp. False Fox Sedge. First recorded, in

1956, on the Yankee Bank. Found in the following year in two
other places on the dunes where detritus had been washed up.

Carex distans L. Distant Sedge. Found in Glaux Low in

1959.

Glumiflorae
Gramineae

Tribe Bromeae
Bromus mollis L. (agg.). Lop-grass. Occurs in some abund-

ance on the Watch House Bank. Has been recorded (Salisbury,

1913) as very rare on the Long Hills, and as rare on the Hood.

Bromus sterilis L. Barren Brome. Found on the Long Hills

by Dr. P. J. Newbould in 1958.

Tribe Flordeae

Agropyron caninum (L.) Beauv. Bearded Couch-grass. A
native plant of hedgerows and woods which was found growing

in some quantity on Yankee Bank in June, 1956. It was still

there in 1959.

Agropyron junceiforme (A. & D. Love) A. & D. Love Sand
Couch-grass [Syn. Triticum junceum Beauv.]. The main grass

forming fore-dunes which, however, never reach more than four

feet in height. The habit of the grass is spreading, a distinct

contrast to the other dune forming grasses. When marram grass

(Ammophila arenaria) starts to grow on an Agropyron dune the

Agropyron junceiforme is soon eliminated.

Agropyron junceiforme is tolerant of salt in soil and water and

will withstand prolonged inundation with sea water. It is, perhaps,
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this tolerance to saline conditions, which permits this plant to

flourish very close to the high water mark. Under dry conditions

the leaves of this grass, which have a smooth edge, become rolled.

A. junceiforme may hybridise with A. pungens.

Agropyron pungens (Pers.) Roem. & Schult. Sea Couch-grass.

A glaucus, grey-green, stiff, handsome grass which occurs occasion-

ally on the yellow, consolidated dunes and, more abundantly, on

the shingle and especially on the muddy sand or gravel at the

margins of salt marshes. Fine specimens of this grass will be found
on the Marrams.

A
.
pungens is less tolerant of saline conditions than A

.

juncei-

forme. Its leaves are rolled and their margins are toothed.

Hubbard (1955) describes A. pungens as a variable grass ;
it may

form hybrids with both A
.
junceiforme and A . repens.

Agrophyron repens (L.) Beauv. Couch, Twitch. A casual ;

not abundant on the Point.

Elymus arenarius L. Sea Lyme-grass. One patch on the

main dune ridge beside a path. It has held its own for some years

and is now spreading. There were 220 shoots in 1957, 340 in 1958,

722 shoots in 1959 and 972 in 1960. It is in a very vulnerable

position. Salisbury (1913) referred to a single specimen of this

plant on the dunes.

In 1959 two other patches of this plant were found. One, on
the edge of the dunes near the lagoon, growing among Agropyron

junceiforme, had twenty-nine shoots, and the other on the shingle

leading to Far Point had forty shoots. In 1960 these two clumps
had eighty and sixty shoots respectively.

Elymus will be recognised among the marram grass by its

broad leaves, which roll up in dry conditions. The foliage dies

away in autumn and thus the plant gives but limited protection

to the dune surface. It is not such an efficient dune builder as

Ammophila. Elymus has been planted at a number of places

along the east coast.

Hordeum murinum L. Wall Barley. Occasional plants occur

near the Lifeboat Houses.

Tribe Festuceae

Festuca arenaria Osb. Sand Fescue [Syn. Festuca rubra var.

arenaria]. The exact taxonomic status of this grass is not clear.

However, it occupies a distinct ecological niche, forming a band-
like zone on the seaward edge of the consolidated main dune ridge

where wind-blown sand is still being deposited.

Festuca ovina L. Sheep’s Fescue. Not common on the

Point. Salisbury (1913) recorded it as “ rather rare ” for some of

the older lateral shingle banks. It was found on the Yankee Bank
in 1956.
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Festuca rubra L. (subsp. rubra). Red or Creeping Fescue.
Common, occurring on the consolidated shingle and on the dunes.

On the dunes this grass makes its appearance behind the zone
occupied by the Festuca arenaria. Since the disappearance of the

rabbits this grass is flourishing and in some areas the dunes are

developing as “ fescue grass-land.”

Lolium perenne L. Rye-grass, Ray-grass. A casual ; found
very occasionally. A patch was found on the Headland dunes in

1958.

var. tenue was recorded by Salisbury (1913) as ” very rare ” in

his list of plants found growing on the main shingle ridge.

Vulpia bromoides (L.) S. F. Gray. Squirrel-tail Fescue,

Barren Fescue. Recorded for the Watch House Bank in 1956.

Poa annua L. Annual Meadow-grass, Annual Poa. Some-
times, in spite of its specific name, a short-lived perennial. Can
be found on the shingle, in the lows and on the eroded margins of

the older dunes.

Poa pratensis L. Meadow-grass. Found on some of the older

shingle banks, and also on the consolidated dunes of the Headland,
notably behind the big blow-outs.

Poa subcaerulea Sm. Spreading Meadow-grass. Found on the

older dunes of the Headland. In the absence of rabbits it may
play an important part in the dune succession at the stage when
the marram grass is deteriorating.

The exact taxonomic status of the last two species of Poa is

uncertain.

Puccinellia maritima (Huds.) Pari. Sea Poa [Syn. Glyceria

maritima (Huds.) Mert. & Koch], This grass occurs at various

levels in the salt marshes, and along the marsh edge of the shingle.

At the upper levels of the marsh it may become more or less

dominant as it does locally on some of the marshes in the Marrams.

This plant provides good grazing on ” saltings.”

Different growth forms of this plant can be found in different

parts of the marshes. It is also possible that other species of

Puccinellia occur. This genus would repay further study at

Blakeney Point.

Catapodium marinum (L.) C. E. Hubbard Darnel Poa, Stiff

Sand-grass [Syns. Poa loliacea Huds., Desmazeria marina (L.)

Druce]. Regularly found on the shingle at the beginning of the

Yankee Bank where the vegetation cover is relatively sparse, and

in the sandy-gravel elsewhere on the Point.

Catapodium rigidum (L.) C. E. Hubbard. Hard Poa, Fern

Grass [Syns. Poa rigida L., Desmazeria rigida (L.) Tutin, Scleropoa

rigida (L.) Griseb.]. A small annual grass whose leaves often have

a slight purplish tinge ;
found on the sandy-gravel.
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Cynosurus cristatus L. Crested Dog’s-tail. Found on the

Hood by Dr. P. J. Newbould in 1958.

Dactylis glomerata L. Cock’s-foot. A casual ;
not often seen

on the Point. A patch was seen on the Hood and another on the

Headland dunes in 1959.

Tribe Aveneae

Anthoxanthum odoratum L. Sweet Vernal-grass. In 1958 it

was found on the dunes where detritus had been washed up. Also

found on the Beacon Hills in the same season.

Arrhenathernm elatius (L.) Beauv. ex. J. & C. Presl Tall or

False Oat-grass [Syn. Arrenatherum avenaceum Beauv.]. A casual.

This plant was recorded by Salisbury (1913) as “ very rare ” on the

main shingle bank. A patch of this grass was found on the Head-
land dunes in 1958.

Koeleria gracilis Pers. Crested Hair-grass [Syn. Koeleria

cristata (L.) Pers.]. Recorded by Salisbury (1913) as occurring on

the eighth lateral shingle bank. Very rare. A clump of this

grass was found near the well in 1957 and another patch on the

main dune ridge.

Corynephorus canescens (L.) Beauv. Grey Hair-grass [Syn.

Aira canescens L., Weingartneria canescens (L.) Bemh.]. A rare

grass, native to Norfolk, Suffolk and the Channel Islands. Else-

where in the British Isles it is probably introduced. On the

Point it is abundant on the Hood. For at least the last thirty

years there has been a patch of it on the old Carex dunes near the

huts. Small tussocks occur elsewhere. It was noted on the

Yankee Bank for the first time in 1956 and on the main dune ridge

in 1957. This charming grass appears to be spreading
;
this, per-

haps, is related to the disappearance of the rabbits.

Aira praecox L. Early Hair-grass. A small, short-lived,

annual plant extremely abundant on the consolidated dunes, grey

dunes, lichen heaths, and on sandy shingle in the lows and on the

lateral shingle banks. It flowers abundantly in the early part of

the year but in summer only dried remains of this plant can be

found, so giving a very inadequate idea of the abundance and
distribution of this species. It was exceptionally abundant in

1959 and again in 1960. There were huge drifts of it everywhere.

Holcus lanatus L. Yorkshire Fog. Relatively rare on the

Point. It was seen on the Hood in 1958 and 1959.

Trisetum flavescens (L.) Beauv. Yellow or Golden Oat-grass.

A patch of this stoloniferous grass was found on the Beacon Hills

by Dr. P. J. Newbould in 1958.

Tribe Agrostideae

Ammophila arenaria (L.) Link Marram Grass [Syn. Psamma
arenaria Roem & Schult]. Marram grass is, on the Point, the dune
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builder par excellence. Continued deposition of wind-blown sand
stimulates it to vigorous growth. The plant remains bright green
and inflorescences appear in large numbers. When the supply
of fresh sand is cut off the Marram deteriorates, the plants becoming
less green, many of the leaves and shoots dying and turning brown.
Under these conditions it does not flower. Such degenerate
Marram can be rejuvenated by the arrival of fresh supplies of sand.
Such rejuvenated dunes can be seen near the big blow-outs on the
Headland, where the sand from the blow-outs has been deposited
on an old dune. The rejuvenation gives the appearance of a new
actively growing dune over-rolling on to an old one.

Standing on a high point in the dune system one can pick
out the actively growing dunes by the greenness of the Marram.
Oliver in the Blakeney Report for 1927-29 records that “ in the
autumn of 1928 full-grown plants ripened great quantities of

seed, which germinated profusely to form, in 1929, continuous
lawns of seedlings occupying the bays and spaces between. By
July these young plants, often present to the number of eighty per

square yard had five or six leaves and were about six inches high.

Sand was being actively collected and was about three inches

deep.”

While Agropyron junceiforme is regarded as the real pioneer

dune former, the Marram can, and on Blakeney Point does,

function as a pioneer if numerous individuals are present to ensure

good deposition of sand.

There was a good crop of Marram seedlings in 1956 ;
these

are now, in 1959, accumulating sand.

The seed of Marram is slow to germinate. Germination may
be accelerated by treatment with acids or by friction. Oliver

(Blakeney Report, 1920-23) suggested that in seeds commonly
distributed by currents of sea water this deferred germination

may be a valuable attribute.

Marram grass is said not to tolerate immersion in salt water.

Observations at Blakeney Point suggest that it will tolerate at

least a certain amount of immersion.

During the First World War experiments were made to test

the suitability of Marram grass for paper making. (Blakeney

Point Reports, 1915-16, 1917-19). The yield based on dry

weight of grass was low and there were difficulties in bleaching

the material. It was eventually decided that it was not suitable

for the manufacture of fine papers.

Agrostis tennis Sibth. Common Bent-grass, Brown Top. One
doubtful record for the Watch House Bank in 1956.

Agrostis stolonifera L. Fiorin, White Bent, Creeping Bent

[Syn. Agrostis maritima Lam.]. Forms a definite zone on the

crest of the lateral shingle ridges. A zone of Agrostis stolonifera
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occurs at the Hood on the sandy shingle in the depression, and it

it also found in Long Low.

Phleurn arenarium L. Sand Cat’s-tail, Sand Timothy Grass,

Annual Timothy Grass. Very abundant, short-lived annual plant

of the consolidated yellow dunes, Carex dunes, lichen heaths and
sandy shingle.

Tribe Monermeae

Parapholis incurva (L.) C. E. Hubbard Curved Sea Hard-
grass [Syn. Lepturus incurvus (L.) Druce], A rare annual grass

occurring on muddy gravel, near the edges of salt marshes. A
mediterranean species. It was recorded on the Yankee Bank in

1956.

Parapholis strigosa (Dum.) C. E. Hubbard Sea Hard-grass

[Syn. Lepturus filiformis (Roth.) Trin.]. A rather rare annual

grass occurring on the sandy or muddy consolidated shingle of the

older lateral shingle banks.

Tribe Arundineae

Phragmites communis Trin. Common Reed. Several plants

appeared in Glaux Low in 1959. One was sending out long

runners over the ground. These plants almost certainly originated

from pieces of rhizome brought in by the tides during the previous

winter.

Tribe Spartineae

Spartina townsendii H. & J. Groves Cord-grass, Rice-grass.

In the spring of 1911 a few plants were placed in the mud by
Oliver. They were eaten down by rabbits during the summer
of the same year (Oliver, 1924). In January, 1925, Oliver sowed
a few seeds on the marsh west of the Watch House Bank at a time

when this marsh was composed of wet, sloppy mud. There were
well-developed, flowering plants present by the autumn of 1927.

These Oliver attempted to eradicate (Oliver, 1927). Probably

there was some survival, perhaps of seed. This marsh is now a

Spartina meadow and the plant is now widely spread over the

Blakeney marshes. It is uncertain whether all the Spartina has

come from these original plantings since Spartina has been widely

planted around other parts of the coast.

Spartina colonises very sloppy mud often replacing Zostera

and it will often invade creeks. It is well suited for growing in

these situations. It has roots of two types, thick, unbranched
long roots which may penetrate several feet vertically into the

mud and serve mainly for anchorage, and large quantities of

thinner, well-branched feeding roots which lie near the surface.

The roots, rhizomes and leaves all possess large air canals, which
perhaps fit this plant to grow in this kind of habitat in which the

mud is often deficient in oxygen. The stiff, tall (up to three feet)
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shoots of Spavtina are remarkably efficient at collecting organic
debris and silt, so soon raising the level of the marsh in the im-
mediate vicinity of the clump. The growing circular clumps are
very characteristic. Their growth has recently been investigated
by Caldwell (1957).

“ Seeds not only germinate speedily but the percentage
germination is high. Growing in their native mud, the young
plants will be six or eight inches high by the first summer

; they
carry at the base as many as ten or twelve sprouting buds, including
one or more stolons which will carry their buds to a distance.

These are especially characteristic of established plants. A dense
tuft of roots is shown by yearling plants, both anchoring and
surface—the former already reaching to a depth of a foot. By
the second year the plant forms a typical tussock, six to twelve
inches in diameter, and extends vegetatively in all directions.”

(Oliver, 1925.)

Mature Spavtina meadows elsewhere on the coast furnish

good grazing which is said to be relished by cattle.

Spavtina townsendii has been tried as a source of material for

paper manufacture. The yield was low (about 30 per cent of the

dry weight of fibre boiled) but the main difficulty was that it was
impossible to bleach the pulp to a satisfactory colour.

The most important economic use of this plant is in the re-

clamation and stabilising of muddy foreshores. It has been
notably so used in Holland.

Spavtina townsendii appeared spontaneously in Southampton
Water in 1870 and in 1880 it was recognised and named as a

distinct species by H. & J. Groves. At about the turn of the

century the plant began to spread and in the following years its

spread was quite spectacular. It was suggested in 1926 that S.

townsendii had arisen in Southampton Water as a natural hybrid

between the British species, S. mavitima (Curt.) Femald and the

introduced North American species, 5. altevniflova Lois, which was
known to occur there. This view was substantiated by the cyto-

logical work of Huskins in 1930, who showed that S. townsendii had

a chromosome number of 2N = 126, S. mavitima 2N = 56 and 5.

altevniflova with 2N=70. However, it has recently been shown
that the original collections of S. townsendii were of a slenderer,

male-sterile form with 2N = 63. Presumably the fertile, vigorous

form, Spavtina 126 arose from this by a doubling of the chromo-

somes and that this was followed by the rapid spread of the plant.

I have retained here the name townsendii for our plant which

is undoubtedly the fertile “ 126 ” form, although this specific

epithet properly belongs to the male-sterile plant which is still to

be found locally along the south coast.
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Spartina maritima (Curt.) Fernald Cord-grass [Syn. Spartina

stricta (Ait.) Roth.]. Said by Salisbury in Oliver and Salisbury

(1913) to occur in the Blakeney Channel adjacent to the reclaimed

salt marshes. It has not been reported in recent years.
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1959

May 3rd. About 50 members assembled on Salthouse Heath
and divided into several parties to study the bird-life of the area.

After lunch, a visit was made to the Cley Bird Observatory where
the Warden, Mr. R. A. Richardson, demonstrated the traps. He
later led a party to watch Crossbills in pine trees at High Kelling.

Mrs. G. M. Hart was elected to membership of the Society.

May 24th. Under the guidance of Mr. Brian Ducker of the

Nature Conservancy, members investigated the plant and animal
life of East Wretham Heath in the vicinity of Ringmere and Lang-
mere.

June 7th. In perfect weather conditions, an excursion was
made to Hickling Broad under the leadership of Miss R. M. Barnes
and Mr. L. C. Johnson. Members took boats on to the Broad
where Charophytes were found in profusion. Swallowtail butter-

flies were numerous along the marsh walls.

June 27th. Mr. Brian Ducker led an expedition to Bawdes-
well Heath where plants of the dry- and wet-heath communities
were studied.

July 12th. Members explored Whinhill Covert, Wolferton,

under the guidance of Mr. E. L. Swann, and later visited the salt-

marshes and beach. Notable “ finds ” of the day were Puss Moth
caterpillars on a sallow bush, and a colony of fasciated Carline

Thistles on the beach. The following were elected to membership:—
Fit. Lt. P. Halligey, Miss M. A. Hodgson, Mrs. M. E. Hoppins, Mr.

E. G. M. Niblett, Mr. R. J. Parrott, Mr. P. J. Stead, Mrs. E. P.

Tillett, Miss W. Wenn.

July 26th. Members met at Alderfen Broad, but owing to the

low level of the water it was not possible to take out a boat, so

Miss Mary Dunbar then led the party to Barton Broad, where,

through the kindness of Col. Danby, an expedition was made by
boat and on foot to the area surrounding the Broad.

September 6th. The Fallow Deer, geese and other water-

fowl in the Park at Holkham were seen to advantage, and under

the leadership of Miss R. M. Barnes and Mr. T. W. Irvine, the

large party of members later walked through the pine woods and

across the beach at Holkham Gap. Mr. E. L. Swann drew mem-
bers’ attention to an off-shore sand-dune which was steadily

becoming colonised by plants. Mr. J. H. Shorten was elected to

membership of the Society.

October 3rd. At the opening meeting of the winter session,

Mr. J. E. Lousley gave a talk on the “ Flowers of the Isles of Scilly
”

which was illustrated with his own colour transparencies, and

showed many species which had been introduced into the islands.
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October 4th. A Fungus Foray was held in the Breck area.

Following the hot, dry summer few agarics were to be found at

East Wretham Heath, but under the guidance of Mr. E. A. Ellis

members turned their attention to the micro-fungi. Later in the

day, the party stopped to explore the banks of the River Thet at

Bridgham where a rust new to East Anglia was found. A few

specimens of some of the larger toadstools were collected from
wooded areas at West Harling.

October 15th. The Botany Group held a discussion meeting.

November 6th. Dr. Norman Moore of the Nature Conser-

vancy Research Station at Furzebrook, Dorset, spoke to the Society

on “ Research and Management in the Nature Reserves of South-

West England.” The following new members were elected :

—

Miss M. B. Danvers, Group-Capt. J. H. Iremonger and family,

Miss E. Sutton, Miss G. Thom, Miss U. C. Unthank, Mr. G. White
and family.

November 12th. The Entomology Group held a discussion

meeting.

November 19th. The Society Annual Dinner was held in the

Flixton Room of the Samson and Hercules House. 86 members and
their friends attended. The chief guest was Lt.-Col. C. L. Boyle,

Secretary of the Fauna Preservation Society who spoke of his work
with that organisation.

December 5th. Dr. Mary Lobban gave an account of her

experiences in Alaska, in a talk entitled “ A Biologist in the Arctic
”

which she illustrated with colour transparencies.

i960

January 2nd. The Annual Christmas Lecture which was
open to the public attracted a large audience which included many
school children. Mr. Maxwell Knight gave useful advice and
answered questions on “ Hand-rearing Birds and Mammals.” His

talk was illustrated with slides and short films.

January 7th. A symposium, “ The Work of Young Natural-

ists ” was held at the Castle Museum. Eight senior pupils from

Norfolk Grammar Schools talked about research problems which

they had been recently investigating.

January 22nd. At short notice, owing to the indisposition of

Mr. R. Spencer who should have lectured on “ Bird Migration,”

Mr. John Buxton arranged a programme of his own colour films.

These depicted wild life at Horsey throughout the year, and were

greatly appreciated by a large audience. Mr. J. F. Chambers,

Mr. P. J. Meaney and Miss J. M. Moore were elected to membership
of the Society.
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February 4th. The Mammal Group held a discussion meet-
ing.

hEBRUARY 19th. Dr. Cohn Butler of the Rothamsted Experi-
mental Station talked on “ The Social Organisation of a Honeybee
Community ” illustrating his lecture with slides and film. The
audience, which included members of the Norfolk Beekeepers
Association, were told about recent work on the synthesis of “ queen
substance.” Mrs. J. Carlile, Master S. N. J. Cook, Mr. K. W. K.
Palmer, Mrs. J. Seligman and family were elected to membership
of the Society.

March 4th. A public lecture was held in the Stuart Hall and
a capacity audience saw the colour film “ Island of Birds,” made
by the Royal Society for the Protection of Birds and filmed at

Havergate Island. The proceeds from the lecture were divided
between the Society and the R.S.P.B.

March 17th. The Bird Group held a discussion meeting.

March 19th. Mr. L. C. Johnson delivered his presidential

address entitled “ A Population Study.” His theme was the

adaptation of insects to an aquatic existence, and was illustrated

by the projection of living material. The meeting was held at the

Castle Museum, and Mr. H. J. Outram, Mr. and Mrs. R. L. Howitt
were elected to membership.

April 9th. Mr. E. A. Ellis opened the proceedings of the

91st Annual Meeting by informing members of the sudden death,

on April 2nd, of the retiring President, Mr. L. C. Johnson. Tribute

was paid to Mr. Johnson’s work for the Society, especially during

his past year of office.

The Hon. Secretary’s and Hon. Treasurer’s reports were read

and accepted. The following officers were elected to serve for

1960-61 :—President, Mr. K. C. Durrant
;
Vice-Presidents, Major

A. Buxton, Mr. E. A. Ellis, Mr. R. Jones, Mr. F. J. Taylor Page,

Mr. J. E. Sainty, Professor J. A. Steers
;
President-elect, Dr. J. M.

Lambert ; General Secretary (Meetings), Mr. P. R. Banham ;

Assistant Secretary (Membership & Publications), Miss R. M.
Barnes

;
Assistant Secretary (Minutes), Miss R. Jones ;

Excursions

Secretary, Miss E. B. Green ;
Treasurer, Mr. E. T. Daniels ; Assist-

ant Treasurer, Mr. J. E. Timbers ; Editor, Mr. E. A. Ellis
;
Auditor,

Mr. H. Riley
;
Committee Members, Mr. P. M. Robson, Mr. M. J.

Seago, Mr. C. Gosling, Dr. P. J. L. Hunter.

Mr. F. J. Taylor Page, as retiring General Secretary, was
warmly thanked for his past services to the Society, and Mr. K. C.

Durrant, the new President, was welcomed to the chair. The
following were elected members of the Society :—Mr. C. Goate,

Mrs. G. M. Huggins and family, Miss D. Pike, Miss B. E. Rawdins,
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and Miss M. E. Spurr. The meeting closed with a colour-film,
“ The Edge of Britain,” which depicted wild-life on the island of

Foula.

All indoor meetings were held at the Assembly House, Theatre

Street, Norwich, unless otherwise stated.

During the period under review, the Committee met 7 times.

Ruth M. Barnes.
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