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A general view looking east, 1932.

The same view, 1960.



RINGMERE
By George Garrod

Introduction

Ringmere adjoins the road leading from Thetford to East Wretham. It is situated

(in common with other meres) in the Norfolk portion of Breckland where chalk

comes to the surface or is covered with a superficial layer of glacial material. The
flora of the area is much determined by the effects on the soil of two glacial

periods, and the low precipitation, which is emphasised by the sandy soil and its

low water retaining capacity. However, the influence which a biotic factor has

had on the flora, and therefore ultimately on the fauna, is now increasingly clear.

These notes are extracted mainly from an intensive study of the “bowl” of

the mere in 1959 when the mere had much water, and in 1960 when it had dried

out. Additional observations are included to complete the 10-year period up to

1970.

Water Levels

The Revd. Francis Blomefield, in 1739, suggests “it is supplied with land springs

from the adjacent hills [sic], which in the extreme dry year ceased running, and
so the water shrank into the sand”. There are no signs of land springs, however,

and the crest of the bowl being 105ft. above sea level, is the highest point in the

immediate neighbourhood.

W. G. Clarke (in Trans. Norf. & Norw. Nat. Soc. Vol. VII, 1902-3) attempts

to relate the fluctuation of water in the meres to rainfall, not directly, but through

the level of saturation in the chalk. He also suggests that differences in height

above sea level of the beds of the meres could account for some variations. This

appears not to be the case in respect of Ringmere and its two neighbouring pools

(the Wash Pit to the north, and the pool by the road to the east) as can be seen

from Table 1.

TABLE 1

FLUCTUATIONS IN WATER LEVELS
Ringmere Wash Pit Pool by road

Oct. 1959 Fairly full Dry Full

Aug. 1960 Dry Fairly full Full

Note : The bed of Ringmere is lower than either of the other pools.

This suggests that while the chalk provides a common source of water supply,

these pools are fed by different “pipes” which react differently to the saturation

level of the water in the chalk, which may be artesian in nature, from a distant

catchment area, and under pressure. There is a delay in adjustment of water

level to local rainfall. The first months of 1959 were a period of exceptional

dryness (rainfall at Kilverstone for the first nine months 15.62 in.) but the general

water level in the mere remained steady until the end of August. Neither do
water levels consistently coincide with the high losses due to evaporation and
crop requirements in summer, or the soaking in of winter rains.

Digging shows that at the edge of the bed of the mere the chalk dips sharply,

and from being only a few inches below ground level at high water margin, cannot

be reached with the spade about six yards further in.
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Rainfall figures for the period 1959-70 together with observed levels are

given in Table 2.

(Since this paper was prepared for the printer, the Great Ouse River Authority
have made available to the Society the first two Progress Reports on their

Groundwater Pilot Scheme in the basin of the River Thet. These technical

studies provide a great deal of information towards understanding the hydrology

of the area.)

TABLE 2

FLUCTUATIONS IN THE WATER LEVEL OF RINGMERE

Date Water Level

Annual Rainfall

at Kilverstone

(1957)

(inches)

32.20

Dec. 58 Very low

(1958) 31.12

March 59* Fairly high

Aug. 59 falling

(1959) until 21.89

March 60 Dry
April 60 slight rise

May 60 Dry
Sept. 60 Dry
Dec. 60 Fairly high

(1960) 33.25

March 61 rising

(1961) and steady until 30.90

Sept. 62 falling

(1962) 23.47

June 63 Medium
(1963) 27.16

Feb. 64 Dry
(1964) until 23.97

(1965) 29.02

Feb. 66 Rising

Nov. 66 Fairly high

(1966) 25.59

(1967) 21.32

(1968) 30.54

March 69 High
Dec. 69f Very high

(1969) falling slightly to 26.22

Dec. 70 High

(1970) 26.00

The water in Ringmere was about 180 yards by 120 yards at this time, and about 5 feet

deep. Clarke in “In Breckland Wilds" 2nd Edn. p. 44 gives for 1882 an area of 250 yards

by 150 yards. He records this as “full",

fAn area about 250 yards by 150 yards.



PLANT LIST

Flowering Plants

Achillea millefolium
Agrostis canina
A . stolonifera

A . tenuis

Alopecurus aequalis

A
.
geniculatus

Anthoxanthum odoratum
Anthyllis vulneraria
Arabis hirsuta

Arrenatherum elatius

Beilis perennis
Betula pendula
Betula pendula (seedling)

Bidens cernua
Briza media
Bromus erectus

Bryonia dioica

Calluna vulgaris

Campanula rotundifolia . .

Capsella bursa-pastoris .

.

Cardamine hirsuta

C. pratensis

Carex hirta

C. muricata
Centaurea nigra
Centaurium erythraea

Chaemaenerion angustifolium
Chenopodium rubrum
Cirsium arvense
C. palustre

Convolvulus arvensis

Crataegus monogyna
Crataegus monogyna (seedling)

Crepis capillaris

Dactylis glomerata
Deschampsia flexuosa . .

Descurainia sophia
Echium vulgare

Eleocharis palustris

Epilobium adenocaulon . .

E. hirsutum
E. palustre
E. parviflorum
Festuca ovina
Filipendula vulgaris
Galium aparine . .

G. palustre
G. saxatile

G. verum
Geranium molle
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Glechoma hederacea
Heracleum sphondylium
Hieracium pilosella

Hippuris vulgaris

Holcus lanatus

Hypochoeris radicata

Juncus articulatus

J . bufonius

J. conglomeratus

J. effusus
Knautia arvensis

Lactuca virosa

Lamium album
Leontodon autumnalis . .

Ligustrum vulgare

Ligustrum vulgare (seedling)

Linaria vulgaris

Lotus corniculatus

Luzula campestris

Lycopus europaeus
Lythrum salicaria

Medicago lupulina
Mentha arvensis

Mentha x verticillata

Myosotis arvensis

M. caespitosa

M. discolor

M. ramosissima . .

M. scorpioides

Myosoton aquaticum
Nardus stricta

Pastinaca sativa

Phalaris arundinacea
Phleum bertolonii

Pinus sylvestris (seedling)

Plantago lanceolata

Poa annua
P. pratensis
P. trivialis

Polygonum amphibium . .

P. convolulus

P. hydropiper
P. persicaria

Populus alba

P. alba (seedlings and suckers)

Potamogeton gramineus
P. lucens

P. natans
Potentilla anserina
P. argentea

P. erecta

P. reptans
Primula veris
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Prunella vulgaris

Prunus spinosa
Pteridium aquilinum
Quercus robur
Ranunculus acris

R. aquatilis

R. bulbosus
R. repens
R. sceleratus

Rorippa amphibia
R. islandica

Rumex acetosella

R. crispus

R. maritimus
Sagina nodosa
Salix cinerea

Salix cinerea (seedlings)

Sambucus nigra
Schoenoplectus tabernaemontani
S. lacustris

Senecio jacobaea
S. sylvaticus

S. vulgaris

Silene alba

S. dioicum
Sonchus arvensis . .

S. oleraceus

Stellaria graminea
Teesdalia nudicaulis
Thymus pulegioides

Torilis japonica
Trifolium arvense
T. dubium
T. pratense
T. repens
Triglochin palustris

Tripleurospermum maritima
Ulex europaeus .

.

Urtica dioica

Verbascum thapsus
Veronica anagallis-aquatica

V. chamaedrys
V. serpyllifolia

Vida angustifolia
V. lathyroides

Bryophytes
A crocladium cuspidatum
Bryum rubens
Ceratodon purpureus
Climacium dendroides . .

Dicranum scoparium
Drepanocladus aduncus
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Hypnum cupressiforme . .

Leptodictyum riparium . .

Mnium hornum
M. punctatum
Pleuvozium schreberi

Polytrichum piliferum . .

P. juniperinum
Pseudoscleropodium purum
Rhytidiadelphus squarrosus

Lophocolea bidentata

Lophozia bicrenata

Ptilidium ciliare

Riccia fluitans
Ricciocarpus natans

Lichens
Cladonia foliacea

C. impexa
C. pyxidata
Peltigera canina
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Note: The frequency symbols are relevant only to the individual Community in which
they are shown.

They mainly represent the stage of succession in Summer 1959 (high water) and
Summer 1960 (bed of mere dry). A few additional species recorded between these
dates and 1970 have, however, been included.

Plant Communities

A view of Ringmere at any season at once gives an impression of a series of well-

marked plant communities, each following the lines of the contours and also

concentric upon the water in the mere.

There is generally a gradual gradient of change in contour, in wetness of

the soil, in acidity, and in type of soil, from the edge of the water up to the rim

of the bowl. Different plant species have different optimum conditions for

maximum growth, and as conditions depart from this optimum, growth becomes
less efficient. There comes a point in the environmental gradient where one

type of plant manages to outstrip the others in its growth, is able to cut off much
light from them, and becomes dominant. This dominance amongst plants causes

the vegetation to be transformed into a series of sharply marked zones, and the

dominants react further on the surroundings to make micro-climates and definite

communities.

It is convenient therefore to record the plants as they occur, in communities.
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(a) The Water Margin Community (and Dry Bed)

The waters of the mere are basic and no readings have been below p.H. 8.0.

The dominant in the summer of 1959 was reed-grass
(
Phalaris arundinacea)

so thick as to severely limit other species. In the shallower outer parts its roots

ramified through the layer of black humus in a mat-like maze akin to that of

Spartina in an estuary. Beyond the water margin it has spread well amongst the

grass community but here grew only to one or two feet. In the water many of

the young shoots were observed to be eaten by duck (sixty were not uncommonly
flushed), and there it reached a height of four to six feet until flattened by the

strong winds of winter. Of the other species listed the bulrush
(
Schoenoplectus

lacustris
)
was limited to a small patch out in the deeper water, with the glaucous

bulrush
(
Schoenoplectus tabernaemontani) confined to a narrow area along the

margin. The beautiful flowers of amphibious bistort
(
Polygonum amphibium

)

gave colour to open patches of shallow water, and creeping thistle
(
Cirsium

arvense) was also able to thrive under these conditions.

When the waters began to subside markedly (October 1959) almost the

whole area of surface mud and the flattened stems of Phalaris became thickly

covered with a layer of the moss Leptodictyum riparium. Other plants which
had been quick to spread into areas where the water had retreated were silver-

weed
(
Potentilla anserina), marsh bedstraw

(
Galium palustre), and young shoots

of Phalaris had emerged.

By spring 1960 the blanket-like layer of L. riparium, two inches thick in

places, had begun to die off - apparently due to the continued subsidence of the

water which had been maintained until the end of March when the mere had
become quite dry. In May the water margin of the previous year had lost most
of its assorted flora, and grasses and P. anserina now prevailed, P. amphibium
was drying out and dying except in the centre. Phalaris remained dominant
either as a new growth or as the previous year's now dead vegetation. Duck and
coot disappeared with the water, but moles had come in and were active in the

damp soil. By high summer it was possible to identify the much more varied

flora noted in the plant list which had developed on the dry bed of the mere.

In the centre Phalaris was waist high and in flower, choking all other species

except in two small areas. These patches, like little clearings in a jungle of

Phalaris, corresponded with water free of Phalaris in the previous year and were

dominated by orange foxtail
(
Alopecurus aequalis), and here were found almost

all the plants of the dry phase. Away from the centre in areas which had been

early to dry out fine bent
(
Agrostis tenuis

)
with its purplish-brown panicles gave

colour, and water chickweed
(
Myosoton aquaticum

)

was locally dominant in its

dense pale-green patches. Phalaris, shorter, less dense, and generally not in

flower occupied much of the remainder of the bed.

(b) The Grass Community

The sketch map shows the area of this community in the summer of 1959. It

extended from the variable water margin up to the edge of the bracken on the

north, to the invading birch on the east and west, and up to the road on the south.

Of the species in the Plant List, grasses were dominant but it could not be

said that any one species prevailed. In the spring their dead inflorescences and
stalks gave a sombre colour to the scene. Close examination revealed a few

remaining patches of scanty vegetation and plants of dwarf habit. Here were

79



the patches of lichens (the tiny antlers of Cladonia impexa, the fairy goblets of

C. pyxidata, the frond-like C. foliacea, and the mushroom-coloured Peltigera

canina), the abundant moss Climacium dendroides, and sheep’s sorrel
(
Rumex

acetosella

)

like many other species, in other localities four or five inches high but
here not more than an inch. Patches of P. anserina and knotted pearlwort
(Sagina nodosa) gave colour to the moister levels in early summer. Grasses, now
ungrazed, gave the community its varying colour according to the season and the

moisture available to them in the shallow soil. Good Friday grass
(
Luznla

campestris

)

was amongst the earliest to flower, whilst bent grasses and sheep’s

fescue
(
Festuca ovina) confirmed the work of E. P. Farrow and A. S. Watt (on

rabbit-excluded plots) by occupying a subordinate position - here to Yorkshire

fog (Holcus lanatus) and Phalaris which were abundant, the latter, however,

only reaching its maximum height near the water. Young birches
(
Betula pendula)

had reached a height of two feet and were well established amongst the grasses.

Primarily, the grass community is limited by the presence of physiological

dominants in the neighbouring communities where the conditions (and this

includes the variable water margin) are more suitable for them than plants in

the grass community. Within the community, soil factors also account for further

zonation. Creeping buttercup
(
Ranunculus repens) occurred nearer the water;

R. acetosella on the higher and more acid ground; the calcifuge shepherd’s cress

( Teesdalia nudicaulis) also on the barer, sandy, and acid patches; kidney vetch

(Anthyllis vulneraria) where the chalk was barely covered with soil.

(c) The Bracken Community

Bracken
(
Pteridium aquilinum), the aerial parts dead or alive, was dominant

throughout the seasons, light green in early summer, dark green at maturity,

and copper brown in its autumn sereness. By June in many places rosebay

(Chamaenerion angustifoliwn) had reached above the shading canopy of dead

fronds, only to be overtaken later by new fronds, themselves to reach a height

of five or six feet. A few scattered specimens of elder
(
Sambucus nigra) and privet

(Ligustrum vulgare) had reached maturity, but in spite of their abundant fruit

no seedlings were found to reach a height above two inches under the surrounding

bracken. These elders were aged and a legacy from the time of the rabbit, which

avoided eating them.

All the remaining plants in this community were straggly in habit and this

became more marked as the new season’s fronds unrolled and the battle for light

intensified. Seeds of cleavers
(
Galium aparine) were notable for their early

germination only to succumb when heavily shaded later in the season.

The higher contours, where the bracken was found, had a deep, though

leached soil covering the chalk, and p.Hs as low as 5.0 were generally recorded.

(d) The Tree and Scrub Community

W. G. Clarke in “In Breckland Wilds” stated that scrub (and later forest) was

prevented from establishing itself in Breckland by the poverty of the porous,

sandy soil, combined with a low rainfall. A casual glance at the photograph taken

in 1932 might appear to support his view. In 1960, however, there were two well

marked zones of scrub on opposite sides of the mere, with mature trees on the

rim of the depression. On the eastern side birch, a primary colonist, was dominant

and occurring in all stages from seedlings to five or six years of age. The birch
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main communities, April 1959. Scale 1 inch —90 feet.
Fig. 1. Ringmere, showing the
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was zoned in age groups, the older at the higher contours, suggesting that they

had become established in turn at progressively lower water margins where a

strand line had formed, and conditions were suitable for seeds to germinate.

Some gorse [TJlex europaeus) still remained, but it was not until 1969 that the

water was high enough for coots to nest amongst their branches as the Revd.

J. D. Salmon had recorded for 1912-20. A few sallows
(
Salix cinerea) had

established themselves on the lower side of this community.

The scrub on the western bank was dominated by an aged white poplar

(Populus alba) - struck by lightning in July 1959 - and young suckers and
seedlings from it up to ten or twelve feet high. Birch was also abundant.

Heather
(
Calluna vulgaris), the typical plant of the level heath, occupied only

a few square yards of the eastern rim. Here the bright green mosses Pseudo-

scleropodium purum and Pleurozium schreberi abounded in its congenial shelter,

whilst a few odd fronds of bracken denoted a possible sequence of progression.

Some Notes on the Serai Changes

The photographs taken in 1932 and 1960 show the great change of flora, par-

ticularly in the grass community. Patches, almost coalescing, of pale, leached,

sandy spoil from rabbit burrows extending almost to the water’s edge; ground
bared of vegetation by the constant passage of the rabbit; little oases of close-

cropped vegetation with sentinel spikes of the unpalatable ragwort
(
Senecio

jacobaea)
;
these had changed to what can be best described as a field of hay to

which the mower has forgotten to set his hand. In 1960 there remained only a

few patches of bare ground with the early colonist mosses and lichens but it was
still possible to find a few metre quadrats with 15 or 16 plant species.

These changes had been brought about by a biotic factor - the decline of

the rabbit. Plants able to perennate and reproduce vegetatively had been best

able to survive the grazing of the rabbit, which prevented formation of in-

florescences and reduced the supply of new plants from seed. Now, the unchecked
growth of taller species excluded light from the smaller, annual or perennial.

Hence the gradual disappearance of the dwarf species. Woody plants had
generally been unable to establish themselves under heavy rabbit attack, and
all but mature shrubs and trees were apt to be killed by barking in severe winters,

but by 1960 young birches, now up to two feet high, were well established,

together with sallow and scots pine (Pinus sylvestris).

By the middle 60’s (the first post-myxomatosis rabbit was seen in 1960,

and only the occasional one since) the progression towards tree and scrub was
well marked. Birch seedlings and saplings were abundant at successive water

margin levels and they suffered but little from hares and browsing deer, and
though hares, which had increased in the Breckland with the decline of the rabbit,

consistently trimmed young pines many survived to quickly dominate their

immediate neighbourhood and had reached ten feet high in 1970.

The effect of the disappearance of the rabbit is seen, therefore, to be two-fold.

Primarily the absence of grazing, and secondarily and consequently a habitat

differentiation.

The traditional factors governing the succession of vegetation here are

chiefly, an approach to a continental climate in Breckland; the sandy and acid
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character of the soil, above the chalk, and the fluctuations of ground water in

the mere. But myxomatosis in 1954 makes clear that the principal factor,

however, has been grazing by the rabbit.

The 10-year period ends with the high levels of water through 1969, with

exceptionally high levels in its last months, and these have killed all but the

sallows, and trees on the higher contours. Ringmere progresses (and retro-

gresses) inexorably between xerosere and hydrosere, the succession halted this

time, not by grazing, but by drowning.
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THE MARINE PROTOZOA, MESOZOA,

AND PORIFERA OF NORFOLK

By R. Hamond

Introduction

Within the Norfolk area (Hamond, 1961, 1963, 1969 including station list) the

above groups have received far less attention than other marine invertebrates;

the best introductory account of them is by Hyman (1940). From my own
findings, the sponges are genuinely uncommon, and the list below is reasonably

complete, at any rate for the Blakeney-Wells area (Hamond, 1969); on the other

hand, from the very beginning of my work (in the late nineteen-forties) it was
obvious that the Protozoa were far too numerous to cope with as a whole. I

therefore confined myself almost entirely to two small groups, the suctorians

and the folliculinids, both of which are sessile and conspicuous (and therefore

easy to examine), and consist of relatively few species in our area, all of them
more or less well described and figured in the literature.

The only planktonic species so far found in our area are a few tintinnid

protozoa (Redeke & van Breemen, 1904, p. 127); the meshes of my plankton net

(Hamond, 1965) are much too coarse to retain them. The Mesozoa are parasites;

all the Protozoa recorded below are bottom-living, many of them more or less

closely associated with one or more species of invertebrate. For methods of

collection, see Hamond (1966, 1967b).

PROTOZOA
Classified according to Hyman (p. 46)

Class Rhizopoda
Dead tests of Foraminifera are invariably present in sand samples and in material

from sheltered habitats, but only once or twice have I seen them alive; no marine

Amoeba has yet been found here, in spite of being specially looked for several

times.

Class Flagellata

Noctiluca miliaris may be found at any time of year, and is especially abundant
in late summer and autumn; luminescence at night in Blakeney Harbour plankton

is nearly always due to this species (which is retained by my plankton net), but

occasionally to other organisms (probably armoured dinoflagellates) which escape

through the meshes.

Class Ciliata

Order Peritricha.

PCothurnia sp. (cf. Felinska, 1965).

One or more species of this or a similar genus are abundant under Wells

Rocks (on the ctenostome polyzoans Bowerbankia imbricata and Anguinella

palmata, and on small algae), but rare elsewhere; the lorica varies from glass-clear

through straw-yellow to horny brown, presumably with increasing age (as noted
for hydroids of the genus Calycella; Hamond, 1957, p. 310).
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Unidentified colonial peritrichs
(
Carchesium or similar) and solitary peritrichs

(vorticellids) are common with Cothurnia, and also in the Pit of Blakeney Harbour
and in continuously running water in the beds of large creeks, on Fucus and other

seaweeds; I have occasionally noticed them on amphipods (Gammarus spp.,

Bathyporeia sarsi) from the Pit (cf. Fenchel, 1965).

Order Spirotricha.

Suborder Hypotricha.

A species of Euplotes or an allied genus is the most conspicuous of the

numerous species of free-living ciliate among algae in the beds of large creeks in

the North Norfolk marshes, especially in the spring. Other ciliates (apparently

nearly all hypotrichs or oligotrichs) appear in numbers as if from nowhere, when
a small marine animal is allowed to decay in a few millilitres of seawater; they
are especially numerous among colonies of Laomedea (see Hamond, 1957).

Suborder Heterotricha.

Family Condylostomatidae.

Condylostoma patens (O. F. Muller).

Plentiful in a marsh pool on the east side of Morston Creek, about five yards

from Morston Regatta Winning Post, 26.7.1967.

Family Folliculinidae.

Described by Faur6-Fremiet (1936a, b) and by Das (1949).

Folliculina viridis T. S. Wright.

Twice on hydroids (on Laomedea loveni growing in Morston Creek, and on

Sertularia argentea cast ashore); abundant inside dead shells offshore (My

a

truncata at S.4, and Modiolus modiolus at D.20).

Folliculinopsis andrewsi (Hadzi).

Hundreds, apparently of this species (living animal not seen), inside an old

valve of Mya truncata at S.4.

Folliculinopsis gunneri (Dons)

.

One on the brood plates of a female gribble, Limnoria lignorum, tunnelling

in a rotten wooden post on Wells Rocks, 20.10.1960.

Folliculinopsis limnoriae (Giard).

Not uncommon on the upper surface of the tail of L. lignorum, in posts on

Wells Rocks and in the mast-stump of the “Hjordis”, but not yet seen on

Limnoria from the Strond Pool Dam.

Folliculinopsis producta (T. S. Wright).

In tufts of B. imbricata under Wells Rocks, 3.8.1959, and abundant two

days later inside old shells of Venerupis pullastra in the Threshold of Blakeney

Harbour.

Parafolliculina violacea (Giard).

On colonies of B. imbricata, growing under Wells Rocks (20.10.1960) and

cast up on Stiffkey High Sand (25.9.1949); one on a colony of Schizomavella

auriculata under a rock at West Runton (4.9.1952); and in great abundance

inside the mouth of a whelk-shell (Buccinum undatum) tenanted by a hermit-crab

(Pagurus bernhardus) at W.ll. It is rather surprising that this cosmopolitan

species (Faur6-Fremiet, 1936a) has not so far been found in British waters.
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Alexandria sp.

Small transparent folliculinids, apparently of this genus, were very numerous
inside the zoecial mouths of colonies of polyzoans

(
Chorizopora brongniarti on

shell-fragments at D.22; Callopora dumerili inside the mouth of a hermit-tenanted

whelk-shell in an unspecified haul off North Norfolk in the summer or autumn
of 1951), exactly as described from the Adriatic by Hadzi (1936). If this genus is

valid, this is the first British record; however, Matthews (1968) treats it as a

synonym of Folliculinopsis annulata.

Order Holotricha.

Suborder Trichostomata.

Family Pilisuctoridae.

Conidophrys pilisuctor Chatton & Lwoff.

What was probably this species has been found a few times on Corophium
arenarium and C. volutatov from Blakeney Harbour, and on C. bonelli from D.53;

unfortunately, C. multisetosum and C. lacustre (living in fresh water; Hamond,
1967a) were not examined. All my specimens were on the fringe of hairs on either

edge of the bases of the walking legs of Corophium; this is the first British record

of Conidophrys, which, however, attacks other amphipods and isopods, and is

possibly cosmopolitan (Fenchel, 1965, and refs.), although seldom recorded due

to its inconspicuous appearance.

Class Suctoria.

Identified mainly according to Kahl (1934).

Paracineta limbata (Maupas).

On Sertularia argentea cast up near the "Hjordis” on 15.4.1957; first British

record.

Paracineta patula (Claparede & Lachmann)

All over the front five pairs of elytra of a large Gattyana cirrosa from Hun-
stanton Scaup, 22.6.1963, being densest on the front pair and gradually thinning

out caudalwards. Some specimens were more like P. divisa (Fraipont), which is

in any case probably a synonym.

Ephelota gemmipara Hertwig.

Very common on hydroids and polyzoa out to sea, and sometimes abundant
on red or green algae in the Pit; probably this species on legs and claws of Pagurus
bernhardus in a sandy pool near Guenowle on 5.10.1961; this and/or the next

species abundant on hydroids
(
Tubularia indivisa, Sertularia argentea) and the

eyes, rostrum, and antennae of spider-crabs
(
Hyas araneus) at D.32. The records

are all between April and October, and all include specimens which were carrying

buds.

Ephelota truncata Fraipont.

Numerous (several with buds) on a fertile colony of 5. argentea cast up near

the “Hjordis” on 15.4.1957.

Acineta tuberosa Ehrenberg.

Short-stalked specimens on a large colony of S. argentea cast ashore at low-

water mark in the Pit, 26.7.1953; long-stalked specimens on B. imbricata under
Wells Rocks, 18.9.1954. Redescribed by Lopez-Ochoterena (1963), who regards

A
. foetida as synonymous.
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Acineta foetida Maupas.

Cast up twice on S. argentea; not uncommon on Herrmannella rostrata living

in Scrobicularia plana (see below, Thecacineta sp.), but not yet noticed on H.
rostrata in the common cockle Cerastoderma edule. A small wrinkled form was
fairly common on harpacticoid copepods

(
Nitocra typica and N. spinipes

)
in the

Salicornia-MaTsh on Blakeney Point on 24.6.1958.

Acineta collini Kahl.

Abundant on the stem of an old colony of Halecium halecinum cast up near

the "Hjordis” on 24.3.1955; possibly this species abundant on a detached piece

of gastropod spawn (containing veliger larvae) in Pit plankton, 7.5.1963. Not
previously known outside the Mediterranean.

i i

005 m m.

Figs. 1-3. Thecacineta cothurnioides .

Thecacineta cothurnioides Collin.

Frequent on adult and rare on juvenile Orthopsyllus sp. (see Hamond, 1970)

among tunicates and other fixed organisms under rocks near low water at West
Runton. The only previous record (Chatton & Collin, 1910) is from the south of
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France; the identification of the host copepod as Cletodes longicaudatus is almost
certainly wrong (Lang, 1948, pp. 1255, and 1257), but on the other hand it might
well have been Orthopsyllus, which is known from that area (Lang, 1948, pp. 959
and 961) and which is superficially not unlike Cletodes. It would be very desirable

to find T. cothurnioides again in the type locality, in order to settle the identity

of the type host. As the original figures are rather diagrammatic, new ones are

given here (figs. 1-3) ;
in fig. 2 a bud appears to be forming.

Thecacineta halacari Schulz.

At or near low water mark, always on halacarid mites; three times on
Copidognathus fabricii (twice in the Pit and once on Hunstanton Scaup), and
once on Copidognathopsis oculatus in the Pit.

? Thecacineta sp.

The pallial cavities of the bivalve Scrobicularia plana, from a muddy creek at

Thomham and in muddy sand just west on Pinchen’s Creek on the south side of

Blakeney Point (both lots during August 1961), were fairly heavily infested by
two species of cyclopoid copepod, sometimes occurring together in the same
bivalve. Each species of copepod carried a suctorian; Conchyliurus cardii tapetis

carried a very few Thecacineta sp., and Hevrmannella rostrata had moderate
numbers of Acineta foetida (q.v.). Before I could examine them thoroughly, the

Thecacineta were destroyed by the copepod carrying them crawling out of the

water up the side of the container and becoming dried up.

Ophryodendron trinacrium Gruber.

Found only on the front of the prosome of the harpacticoid Tisbe furcata,

and on only about 2 to 10 per cent of hosts, between Blakeney and Hunstanton
breeding seen once, in July. New to the British Isles.

Ophryodendron sertulariae (T. S. Wright).

On Diphasia rosacea at W.6.

Ophryodendron abietinum Claparede & Lachmann.

Normal forms and worm-forms were fairly numerous on the hydrothecae
of Clytia johnstoni growing on the red alga Ceramium on the Strond Pool Dam,
2.12.1963 and 9.2.1964.

MESOZOA
I have not yet found orthonectids in any of the potential hosts which occur here

(listed in Atkins, 1932), but unidentified dicyemids have been seen in the kidneys

of several of our local cephalopods (cf. the list by Jaeckel, 1958, p. 696).

PORIFERA
Sequence and nomenclature as in the Plymouth Marine Fauna (1957).

Leucosolenia complicata (Montagu).

Inside the “Hjordis” and between the stones of the Strong Pool Dam,
sometimes at West Runton under rocks, and once on Anguinella palmata growing
at low water on Hunstanton Scaup on 14.8.1954. Occasionally cast ashore among
hydroids, polyzoans, and tunicates.

Sycon ciliatum (Fabricius).

Under rocks and stones, at West Runton and in the Strond Pool Dam,
regularly but never in large numbers.
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Grantia compressa Fabricius).

Cast ashore on the polyzoan Bugula plumosa near Guenowle, 7.7.1956;

occasionally under rocks near low water at West Runton.

Terpios fugax Duchassaing & Michelotti.

A bright blue sponge, seen but not collected, under a rock at West Runton
on 20.3.1950; possibly this species, but further collections required.

Cliona celata Grant. Pantin & al. (1960).

Shells bored by this species are almost universally present in dredgings, but
the living sponge has been seen only a few times; a fine living specimen was
found in an old oyster-shell at D.53.

Ciocalypta penicillus Bowerbank.

Mixed with H. panicea under Wells Rocks; a small colony under a boulder

at low water mark at West Runton on 22.3.1961.

Halisarca dujardini Johnston.

Numerous colonies under rocks near extreme low water at West Runton
on 29.7.1961; sublittorally, three colonies at Q.2.

Dysidea fragilis (Montagu)

.

A large clump at D.23; small colonies frequent offshore on the carapaces of

Hyas araneus and H. coarctatus in whelkpots.

Haliclona oculata (Pallas).

Sometimes growing in numbers inside the “Hjordis”, but most often found

cast up after gales.

Halichondria panicea (Pallas). Gilson & al. (1944).

Constantly abundant under Wells Quay and Rocks, and just below extreme

low water mark on Hunstanton Scaup; often quite abundant inside the “Hjordis”,

and in small quantities near low water at West Runton and offshore with Dysidea

(q.v.) on Hyas spp.

Discussion

Whereas the mesozoans have not yet been identified and the sponges comprise

only ten common species, the Protozoa, from a study of two relatively small

groups, have yielded one genus (Alexandrina) and two species
(
Acineta collini

and Thecacineta cothurnioides) for the first time outside the Mediterranean, and
one family (the Pilisuctoridae) and several other species new to the British

Isles. Although many suctorians lodge on copepods from time to time, only a

few are confined to specific hosts, for instance O. trinacrium, possibly T. coth-

urnioides, Thecacineta sp. on C. cardii tapetis, and Cucumophrya leptomesochrae

Kunz (1936), found in the Amphioxus-sand at Helgoland and worth looking for

here although the host (the harpacticoid Leptomesochra conftuens) has not yet

been found in Norfolk waters.
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THE LEPTOSTRACAN, EUPHAUSIID, STOMATOPOD,
AND DECAPOD CRUSTACEA OF NORFOLK

By R. Hamond

Introduction

As previously (Hamond, 1957, 1963b, 1966b) the scope of the present paper
includes all previous local records of the groups under consideration, as well as

my own findings. The area covered (for coastal placenames, Hamond, 1963a;

offshore stations, Metzger, 1875; Hamond, 1963a, 1969) and the methods of

collection (Hamond, 1965b, 1966a, 1967) are also as before; intertidal and
planktonic records are summarised unless very few, when they are quoted
individually.

Previous records

There is no previous record here of any leptostracan, Nebalia bipes being the only

species likely to be found here in any case, neither has any stomatopod yet

been found here (but see below). Records of euphausiids or of decapods are

given by Metzger (1875), Stebbing (1901), Patterson (1898, 1905), Gurney (1904,

1907, 1922), Redeke & van Breemen (1904), Redeke (1906, 1907, 1910), Tesch

(1911), Davis (1925), Hart (1930), Serventy (1934), Gilson & al. (1944), Glover

(1952), Rees (1952, 1955), Ancellin (1957), Mistakidis (1957), and Pantin & al.

(1960). Unpublished results, referred to in the text by the initials of the con-

tributor, are based on the original notes (now in the County Library, Norwich)

of the late A. H. Patterson, and on collections, notes, or personal communications
by Miss R. M. Barnes (Mrs. Race), the late Dr. Robert Gurney, and Messrs. E. A.

Ellis, J. Fisher, R. Grimes, A. Jordan, M. N. Mistakidis, A. Pells, R. Rutherford,

P. G. W. Trett, W. J. Woolston, and the late L. Green. NCM stands for Norwich
Castle Museum, where some of the earlier material is or has been preserved; my
own collection contains specimens of every species found by me.

The unpublished notes of A. H. Patterson

These notes, upon which were based Patterson’s published lists (1898, 1905),

refer largely to species taken just off Yarmouth by the shrimpers between 1889

and 1934. Patterson died in 1935, and his entire collection was destroyed when
the Tollhouse Museum in Yarmouth suffered a direct hit during an air-raid in

1940. However, Mr. Trett and Mr. Woolston have collected specimens of decapod
Crustacea from the present generation of Yarmouth shrimpers, who fish over

the same grounds as did their forefathers in Patterson’s time; their collections

enable a reasonable guess to be made at the identities of nearly all his missing

specimens.

Patterson’s notes also contain what his published records (“Natural History

notes from Yarmouth”, widely scattered in the Transactions of this Society)

usually do not, namely the exact date and place of collection, the nature of the

substratum, and sometimes helpful morphological details (for example, his

photograph of what he called “Xantho rivulosa” shows an indisputable Pilumnns
hirtellus, q.v.).

From my very few examinations of the decks of the King’s Lynn shrimp-

boats, it appears that the shrimpgrounds in the Wash are faunistically very
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similar to those off Yarmouth, and perhaps even richer in species both of

Crustacea and of other animals. There is no published list of Lincolnshire

Crustacea of the groups considered here, but the Suffolk records (some by-

Metzger and Patterson, but others by local collectors) are collated in Morley

(1934).

Fig. 1. Chart of the Norfolk area (cf. Hamond, 1969, fig. 1), showing where the

“outer area” species Corystes (rectangles), Nephrops (circles), and Thia (triangles)

have been obtained as adults. For the doubtful nature of the coastal records,

see text.
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Systematic List

My identifications were made from the following sources:

—

Euphausiacea: Zimmer (1932).

Decapoda:
Processa spp.: Nouvel & Holthuis (1957).

other Natantia : Kemp (1910).

Galathea spp.: Bull (1937).

pagurids: Selbie (1921).

Macropipus spp.: Palmer (1927), as “Portunus”.

other Reptantia: Bell (1853).

The names of the species are as in the Plymouth Marine Fauna (1957),

except that Pagurus is used for Eupagurus (see Pike & Williamson, 1959),

Macropipus for Portunus (see Opinion 394), and Eualus and Thoralus for various

species lumped together by Kemp under Spirontocaris (see Holthuis, 1947).

An illustrated key to all the British euphausiids and decapods is given by
Allen (1967); Nebalia is often illustrated in textbooks of zoology, and cannot be

confused with anything else. The stomatopods did not require identification by
me (see below).

LEPTOSTRACA
Nebalia bipes (Fabricius)

My records were all during July to September 1957, since when it has not

been seen here; on none of the specimens could I find either embryos or the

parasitic rotifer Seison nebaliae. The Nebalia from W.32 and W.33 were in black

mud under the bases of colonies of the tunicate Botrylloides leachi, which were
growing on whelkshells tenanted by Pagurus bernhardus

;

that from D.18 might
have been living in the black mud which filled many of the holes in the large

lumps of moorlog (submerged peat), which filled the dredge at this station.

EUPHAUSIACEA
Meganyctiphanes norvegica (M. Sars). Tesch (1911); Mistakidis (1957).

One at H.7 (53° 07' N. 01° 10' E.) on 3.2.1904 (Tesch); present in the Wash
in 1955, certainly in the last week of April and possibly also in February
(Mistakidis)

; in winter and spring off the Dutch coast (van der Baan & Holthuis,

1969b). These records are all of stragglers of this normally cold-water species,

which can enter the southern North Sea only when water temperatures are

suitably low.

Nyctiphanes couchi (Bell). Tesch (1911); Glover (1952).

Not uncommon in our area in February and March (Tesch); the only

euphausiid which is at all common in the southern North Sea (Glover; van der

Baan & Holthuis, 1969b), and the only species found here by me. It occurs from

August to March off North Norfolk, but is not abundant except in October and
November, and then only in certain years; from its usual habitat in the offshore

bottom plankton it may, if plentiful, be brought into Blakeney Harbour on the

tide.

Thysanoessa inermis (Kroyer). Rhoda inermis Tesch (1911); T. inermis Glover

(1952).

Tesch had two specimens at station H.6 (53° 43' N. 00° 33' E.) on 9.2.1907,

and Glover (1952, fig. 9) found a few to the east and north-east of Yarmouth,
and in much larger numbers off the Humber, both during June 1947.
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Thysanoessa raschi (M. Sars). Rhoda raschi Tesch (1911).

Nine specimens at H.6, with T. inermis (Tesch); for distribution outside

NTorfolk waters, see Glover (1952, p. 205).

Thysanoessa longicaudata (Kroyer). Tesch (1911).

One specimen at 53° 20' N. 02° 00' E. on 11.3.1910 (Tesch).

STOMATOPODA
No stage of any species has yet been found in our area, but Squilla desmaresti

md Platysquilla eusehia are both very likely to occur in the easternmost part of

t, especially towards the south (van der Baan & Holthuis, 1966, 1969a; Yerwey,

1966), mainly in water originating from the English Channel (cf. Hamond, 1969,

). 210, top). Off Holland the planktonic larvae of both species were found in

lutumn and early winter (especially in August and September)
;
the adults were

caught only very rarely in trawls, perhaps because they usually live in burrows,

;o that their capture requires a dredge that bites deeply into the sea-bottom.

DECAPODA NATANTIA
Pandalus borealis (Kroyer). A. H. P.

Three badly damaged specimens (det. Dr. I. Gordon) were found on Yarmouth
Juay in June 1934 by A. H. P., who was unable to discover where they had been
:aught. From the careful survey by Allen (1959), it seems most unlikely that this

pecies occurs in nature as far south as Norfolk.

Pandalus montagui (Leach). P. annulicornis Metzger (1875); Patterson (1898,

1905); P. montagui Stebbing (1901); Mistakidis

(1957).

Three adults were taken at low water at West Runton on 5.9.1967; otherwise

tn exclusively offshore species, common off the Norfolk coast wherever there are

ibundant colonies of “ross” (the polychaete worm Sabellaria spinulosa), but not

ound on otherwise similar shelly and stony ground which lacks living ross (on

vhich it feeds - Mistakidis). It is fished commercially off Yarmouth, Gorleston,

md Caister by the Yarmouth shrimpers, and in the Wash by the Lynn shrimpers.

3oth Mistakidis and Patterson found the crustacean parasite Hemiarthrus
ibdominalis rather commonly on this prawn, whereas I have found it only a few
imes.

Dandalina brevirostris (Rathke). Pandalus brevirostris Metzger (1875); Hippolyte

thompsoni A. H. P.

Two adults at D.54; occasionally off Yarmouth (A. H. P.; P. G. W. T. and
N. J. W.), and one (strictly speaking, a Suffolk record) off Benacre Ness (M. N. M.).

iippolyte varians (Leach). Virbius fasciger Metzger (1875); H. varians Patterson

(1898, 1905); A. H. P.; Serventy (1934); Pantin and
al. (1960).

Off North Norfolk this is frequent in the dredge on moderately rough ground,

hough never more than six in a haul and usually only one or two; also in small

lumbers on the Yarmouth shrimp-grounds (“Little Shrimp”, Patterson, 1905)

romMay to August with a maximum in June (A. H. P.; P. G. W. T. and W. J. W.).

(There is no other difference between those with and those without plumose setae

>n the back and sides (cf. Plymouth Marine Fauna, 1957, p. 241; Chassard-

3ouchaud, 1966).
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Thoralus cvanchi (Leach). Hippolyte cranchii Patterson (1898, 1905); Spivonto-

caris cvanchi Pantin and al. (1960).

In North Norfolk this species has been found off Scolt Head (Pantin and al.)

and in bottom plankton in Blakeney Deeps by me (three on 30.10.1961 and one
on 1.11.1961; none of the four specimens was more than 15 mm. long). Off

Yarmouth it largely coincides with, but is much scarcer than, H. varians (detailed

records by A. H. P.).

Eualus gaimavdi (Milne-Edwards) . Hippolyte pandaliformis A. H. P.

One “with ova fully developed” off Yarmouth, 29.5.1906 (A. H. P.). In a

letter dated 18.6.1907, Kemp asked to see this specimen, which is not mentioned
again either in his paper (Kemp 1910) or in Patterson's notes or correspondence.

Until more specimens are caught in Norfolk waters, this record may be admitted

with reservations.

Eualus pusiolus (Kroyer). Hippolyte pusiola Metzger (1875).

Off North Norfolk this species has been found several times; the three

ovigerous females from D.4 were of a pale yellow with about eight or ten broad

hoops of brilliant red encircling the body, especially on the abdomen, strongly

resembling little red and yellow wasps. Of the three faintly greenish broods of

eggs one was about half developed, another rather more so, and the third was
almost ready to hatch.

It seems curious that Patterson did not record this species at Yarmouth;
perhaps, however, he mistook it for the superficially similar T. cvanchi, which
(unlike E. pusiolus) is described in Bell (1853).

Spivontocavis spinus (Sowerby). Sowerby’s Hippolyte A. H. P.

Five, none ovigerous, taken singly off Yarmouth as follows: 1905 (no date),

3.7.1908, 20.3.1910, 12.3.1927, and 25.8.1928 (A. H. P.). It seems likely that these

were all 5. spinus and not the very similar 5. lilljebovgi (Danielssen) because:

(1) The 1905 specimen had a “spiked middle segment” (A. H. P.), which
would rule out 5. lilljebovgi as described in Kemp (1910).

(2) Allen (1962) agrees with previous authors, that 5. lilljebovgi prefers soft

muddy ground in 20 fathoms or more (usually more than 40 fathoms,

especially from June to January), while S. spinus prefers sandy and
muddy gravels with numerous hydroids and polyzoa in 30 fathoms or

less. The former habitat is absent from Norfolk waters (except right

on the edge of our area, at P.105; see Hamond, 1963a, pp. 20-21), while

the latter kind of ground is common; in fact, the Yarmouth specimens

may well have strayed onto the shrimp-grounds from their preferred

habitat close by.

Athanas nitescens (Montagu).

One, about 4 mm. long, among Laminavia sacchavina in the Threshold of

Blakeney Harbour on 5.8.1959; otherwise only at West Runton, where it is not

uncommon at extreme low water from July to October. A large ovigerous

female found at West Runton on 29.7.1961 hatched off about 50 larvae in my
laboratory, but the larvae did not survive more than 24 hours.

Pvocessa edulis (Risso) var. cvassipes (Nouvel & Holthuis, 1957).

Nika edulis Patterson (1898, 1905); A. H. P.

I have examined 23 specimens (now in NCM) taken off Yarmouth in June
1961; two females, of which one was ovigerous, were taken on the Cockle Bank,

and the rest (including six males) in Caister Hole. The shrimpers formerly
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(Patterson 1898, 1905) called this species the Green Shrimp because of the “green

patch under the semi-transparent carapace”; the colour in life of the present

specimens was not recorded. The males were not only much shorter than the

females but much slimmer in proportion to their lengths; however, they all

agreed well with the description of Nouvel & Holthuis, who consider the Nika
edulis of Bell (1853) as a synonym. Because of this, and since no other species of

Processa has been found for certain (see below) in Norfolk waters, I regard

Patterson’s Nika edulis as a synonym of P. edulis crassipes; he had it from the

Yarmouth shrimpers four times in May 1890 (in his notes, although his published

lists say May 1889), twice in July 1906, and once in June 1907.

Processa sp. incert. Nika couchi Patterson (1898, 1905).

“Rare. I have only once met with this species” (Patterson, 1898, 1905).

From the start of his crustacean notes in 1889 to his first list in 1898, the only two
records of natant decapods not accounted for by name are “a queer prawn” on
29.5.1891, and “a new prawn” sent on 5.6.1891 to H. D. Geldart, who at that

time identified many of Patterson’s specimens from Bell (1853). These two
entries may possibly refer to the capture and posting of the same specimen;

neither Geldart’s identification of it, nor any details of its fate, are recorded in

the notes, in which every specimen of a natant decapod is accounted for by name
from 1898 until Patterson’s death.

Possibly because he saw the entry in the 1898 list, Dr. Kemp wrote on
30.5.1907, asking to see this, “the only specimen now extant”; in a later letter

(18.6.1907) Kemp wrote, “I am much indebted to you for your letter, but I am
sorry to hear that the N. couchi cannot now be found”. However, perhaps it

was found again later, because, in a letter to me (15.12.1949), Dr. Robert Gurney
wrote “Patterson’s identifications of prawns, etc., were most unreliable. There
used to be some of his specimens in the Tollhouse Museum at Yarmouth, and I

looked them over many years ago; but I forget what was there. Anyway, I

remember his "Nika couchii was nothing of the kind”. If the specimen was indeed

found again by Patterson, then it was almost certainly destroyed in the 1940

air-raid.

I do not altogether agree with Gurney's verdict on Patterson’s identifications,

since it is possible (as shown elsewhere in this paper) to equate his records of

decapods with later records with a high degree of consistency; almost always it

is possible to make a pretty good guess at the species he had before him.

Palaemon servatus (Pennant). P. servatus Patterson (1898, 1905); Pantin and al.

(1960); Leandev servatus Stebbing (1901); Serventy

(1934).

Scarce at Yarmouth, especially in winter (Patterson, 1898, 1905; P. G. W. T.

and W. J. W.); taken mostly in shrimptrawls (including an ovigerous female on
14.7.1959, P. G. W. T. and W. J. W., now in NCM), but on rare occasions in the

intake filter of the power station. At West Runton I found three fairly large

specimens (none with eggs) in pools near low-water mark during 1961, two on
29.8. and the third on 24.9.

Palaemon elegans Rathke. Leandev squilla Serventy (1934); Gilson and al. (1944);

P. elegans Pantin and al. (1960); not P. squilla

Patterson (1898, 1905).

Very common in the creeks and pools of the North Norfolk saltmarshes, and
also at West Runton; two ovigerous females from Gorleston (August 1929, coll.
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R. G., now in NCM), but its distribution in East Norfolk is uncertain owing to

confusion with the next species.

Palaemon longirostris (Milne-Edwards) . P. squilla Patterson (1898, 1905);

Leandev longirostris Gumer (1922).

Common in the East Norfolk rivers, especially in Breydon (Gurney, A. H. P.)

;

I have seen specimens from the River Waveney at Haddiscoe (October 1958,

coll. E. A. E., now in NCM), and from the New Cut at King’s Lynn (two specimens

among a haul of Crangon crangon on 20.1.1962). Although the latter is the first

record for West Norfolk, the shrimpers told me that it was moderately common
from the seaward end of the New Cut as far up as King’s Lynn itself, if not further,

during winter when they fish there; in summer they fish well out in the Wash,
in waters of full North Sea salinity, where this species is never found. They call

it “fresh-water prawn’’, and consider it to be lacking in flavour and rather muddy
to the taste; it turns white when boiled, and Patterson calls it White Prawn or

Breydon Shrimp. Gurney (1922) states that “In life . . . L. longirostris is almost

colourless, or banded inconspicuously with grey or purplish markings on thorax

and abdomen. L. squilla, on the other hand, has very conspicuous stripes of

purplish colour and also has bright yellow bands on the legs and a beautiful

blue colour on the claws of the second pair of legs. Also whereas L. longirostris

rapidly turns an opaque white when dead, L. squilla retains its colours for a

long time after death and even when preserved in formol’’.

Palaemon adspersus (Rathke). P. leachii A. H. P.

Four specimens (one ovigerous) in a shrimptrawl off Yarmouth, 13.7.1906,

and one (not ovigerous) in the intake filter of the power station in the week
ending 28.1.1928 (A. H. P.).

Palaemonetes varians (Leach). Stebbing (1901); Serventy (1934); Pantin and
al. (1960).

Palaemon varians Patterson (1898, 1905).

The Norfolk distribution of this species is most uncertain; specimens from

the North Norfolk saltmarshes which I had referred to it using Bell (1853) have

mostly, on redetermination from Kemp (1910), turned out to be small P. elegans.

It appears that Patterson confused not only these two species but P. longirostris

as well, at any rate in his earlier years.

P. varians occurs for certain in North Norfolk in brackish ditches on the

landward side of seawalls (as at Burnham Deepdale, Morston and Blakeney),

and in East Norfolk in the similar ditches on either side of Breydon. A fresh

survey of its distribution is very desirable.

Crangon crangon (L.). C. vulgaris Patterson (1898, 1905); Stebbing (1901);

Serventy (1934); Gilson and al. (1944); Pantin and al.

(1960).

The common shrimp is abundant on sand all round the coast, being especially

numerous in the Wash and off Yarmouth, where it is trawled in large quantities.

Wholly or partly albino specimens are very rare (Patterson, 1898, with figure;

A. H. P.). Small specimens are also numerous in Breydon and in the North

Norfolk saltmarshes, the large ones being found only from low-water mark
downwards.

Crangon allmani (Kinahan). Metzger (1875); Stebbing (1901).

Apparently found only off Yarmouth (occasionally, without details, R. G.

in litt.; five in a shrimptrawl on the Cockle Bank in June 1961, W. J. W., now in

NCM).
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Philocheras trispinosus (Hailstone). Crangon trispinosus Metzger (1875);

Patterson (1898, 1905); A. H. P.

Patterson’s notes list numerous records, once in March and the rest in May,
June and July (all in 1890 and 1906, apart from one in July 1891). However, he
states (1898, 1905) that it is “commonest in August”; his notes also refer to the

belief of the Yarmouth shrimpers that the “yellow shrimps” (this species)

somehow drove away the “pink shrimps”
(
Pandalus montagui), since the former

appeared in numbers at just about the time (mid-July) that the vastly more
profitable pink shrimps were migrating out to sea.

Philocheras fasciatus (Risso). Crangon fasciatus Patterson (1898, 1905); A. H. P,

Patterson states that off Yarmouth the Banded Shrimp is most often found
in April and May, though never in numbers, perhaps because most of those caught
fall through the sieve in which the shrimps are sorted, and thus escape unnoticed.

His notes show that it is almost always found with P. trispinosus, but is much
less common. The only specimen I have seen (off Yarmouth, May 1960, P. G. W. T.

and W. J. W.) still showed the dark transverse abdominal band clearly after

seven months in 70 per cent alcohol.

Philocheras hispinosus (Hailstone & Westwood). Crangon nanus Metzger (1875).

Metzger’s is still the only local record (Table 2).

Philocheras sp. indet.

No adult of this genus has yet been found off North Norfolk, but I have
taken planktonic larvae there, as follows: two on 30.8.1954 (det. I. Gordon),

one on 15.9.1954, one on 19.7.1956, one on 2.9.1962, and one on 5.8.1965. The
arrangement of the chromatophores is not visible after preservation, and Dr.

Gordon was therefore unable to determine the species.

Pontophilus spinosus (Leach). Crangon spinosus A. H. P.

Two specimens off Yarmouth in 1906, one in May and the other (an ovigerous

female, colouring as described by White, 1857, p. 108) in June (A. H. P.).

DECAPODA REPTANTIA
Homarus vulgaris (Milne-Edwards) . Patterson (1898, 1905).

The lobster (with Cancer pagurus
)

is fished commercially off Cromer and
Sheringham; it is rare in the Yarmouth shrimptrawls (Patterson) and in the

whelkpots off the North Norfolk coast. On rare occasions, a specimen is caught

whose colour is pink or orange instead of the usual dark blue. A specimen 22 cm,
long was found under a rock at West Runton on 29.8.1961.

Young stages have been taken in 10-minute plankton hauls at the surface

near the Blakeney Overfalls Buoy as follows:

(1) 15.8.1965, boat lying at anchor about 200 yards east of the Buoy,
surface temperature 15.6°C.; plankton net streaming in the tide (about

2 knots) with its entire mouth just immersed. Four zoea larvae of

Homarus were caught (one red, one green, and two yellow) among very
few other planktonic animals; a ten-minute haul at the bottom im-

mediately afterwards, however, captured quantities of plankton.

(2) 14.10.1965, slack water, temperature not taken but about 11 to 13°C.

(Hamond, 1967b), boat travelling round the Buoy in circles of about

200 yards radius at about 8 km. per hour, with the plankton net along-

side so that only half its mouth was immersed. One perfectly formed

97



little Homarus, about 3 cm. long; a small Nyctiphanes couchi, 4 of the

copepod Anomalocera patersoni, and 157 male stolons of the polychaete

worm Autolytus brachycephalus see Hamond, 1966b, 1967d).

(3) 19.8.1966, haul as in (2), temperature not taken but about 15 to 17°C.

One zoea larva of Homarus; 2 large Ampelisca tenuicornis and 9 large

males of Urothoe pulchella (see Hamond, 1967a), 5 Anomalocera patersoni,

and 35 male stolons of A. brachycephalus.

The fact that zoeae occurred in mid-August and the young lobster in mid-
October suggests that the hatching season in Norfolk waters is in July or there-

abouts. If, as seems possible, the young stages collect at the surface during slack

water in order to feed, then as far as numbers are concerned the most likely food

for them is the male stolon of Autolytus. However, I was unable to confirm this

in spite of keeping them together for a few days after capture; moreover, during

slack water the stolons can be seen swimming at the surface at a speed which
would easily enable them to escape a tiny lobster or a zoea larva, unless they

collided more or less head-on. Marinaro & Henry (1968), p. 76) think that the

young lobsters eat copepods and fish eggs, which were abundant at the surface

off Algiers.

Nephrops norvegicus (L.). Patterson (1898, 1905).

Nearly 20 specimens of the Norway Lobster were found in the stomach of a

cod
(
Gadus morhua L.) landed at Yarmouth on 7. 1. 1890; most of them were stated

(A. H. P.) to be about 18 cm. long, the exact length of a single dried Nephrops
(in apparently perfect condition, labelled “off Yarmouth, A. Patterson") whose
registration number, NCM 16.90, suggests that it is in fact the sole survivor of

the above material. “Digestion takes place most rapidly in the cod's maw . . .

the finding of perfect untouched examples (of Nephrops) is therefore fair proof

of the recent capture of both devourer and victim" (Patterson, 1905). He also

states (1905) “I have very good evidence that one was found ashore a few years

ago at Winterton, having been left by the tide in a pool". The only other local

records are shown in fig. 1; that in square C3 (53° 40' N. 02° 28' E., 50 metres,

6.8.1906) was of one or more specimens in a cod’s stomach (Redeke, 1907, stn. 68),

and that just outside the north-east corner of our area (54° 05' N. 02° 57' E.,

68 metres, on thick clay; Redeke, 1907, stn. 60) was of 215 specimens (lengths

from 3 to 17 cm.) in the trawl.

Astacus pallipes (Lereboullet)

.

The crayfish is still found in a few Norfolk rivers; there is a dried specimen

in NCM collected in about 1935 from the River Wensum near Sculthorpe, while

pulling reeds and watercress out onto the bank (R. R.).

Galathea intermedia (Lilljeborg). Metzger (1975).

Fairly common off North Norfolk in whelkpots and in the dredge, especially

on ground with fist-sized stones and large hydroid colonies; I have never found it

intertidally, but one was dredged in the Pit of Blakeney Harbour on 29.8.1967

(Hamond, 1969, stn. D56).

Galathea dispersa (Bate). Pantin and al. (1960).

I consider this record (in the dredge about two kilometres out to sea off

Scolt Head) very doubtful, since the specimen was identified by an elementary

student, is no longer extant, and is the only alleged Norfolk specimen of its

species.
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Galathea squamifera (Leach). Metzger (1875); Stebbing (1901); Patterson (1898,

1905); G. strigosa in part A. H. P.

Under rocks at West Runton, up to 40 or 50 at a time during August and
September, but very scarce during the rest of the year; however, the Wells

whelkers state that it is found offshore in their whelkpots much more often in

winter than in summer (for instance, at W.4, 29 large ones were taken). The
Yarmouth shrimpers used to nickname this species “Philadelphia” (Patterson,

1898, 1905); I have not been able to discover the origin of this curious name, nor
whether it is still used there, but small numbers of this species are often taken at

the present day in the Yarmouth shrimptrawls.

Large reddish-brown specimens (like those from W.4) are liable to confusion

with G. strigosa, unless one is able to compare them side by side. Patterson’s

notebook sketch of a supposed strigosa (16.7.1894) is clearly one of these large

offshore squamifera; on the other hand, a specimen “with red carapace and blue

legs” (A. H. P., 16.9.1908) is almost certainly strigosa. His other specimens of

alleged strigosa (two cast up on Yarmouth beach, 24.11.1893; one under rocks

near low water at Cromer, 25.8.1894; and one in a Yarmouth shrimptrawl,

20.4.1909) are recorded without details by which one could identify them now.

Galathea strigosa (L.). A. H. P., in part.

Apart from that mentioned under G. squamifera (q.v.), the only genuine

Norfolk record is of a young one collected by me at extreme low water under a

rock at West Runton on 6.9.1959. The North Sea specimen (Morley, 1934) is

no longer to be found at Lowestoft, and its fate is unknown.

Porcellana platycheles (Pennant). Pantin and al. (1960).

Dredged with Galathea dispersa, and considered doubtful for exactly the

same reasons (see also below, on Zoogeography and Dispersal, and Ecology)

.

Porcellana longicornis (L.). Metzger (1875); Patterson (1898, 1905); Stebbing

(1901); Pantin and al. (1960).

Widely distributed offshore, wherever there are hydroids and other fixed

organisms growing fairly thickly on stones and shells; also found at low water

under rocks or stones on most of our shores (East Runton, J. F.), West Runton,
inside the “Hjordis”, at Brancaster (R. M. B.), at Hunstanton, and rarely on
the Freshes Lays. Not very common in the Yarmouth shrimptrawls (A. H. P.;

P. G. W. T. and W. J. W.).

In August, September, and October 1965 the glaucothoe-larvae of this

species were unusually abundant in bottom plankton near the Blakeney Overfalls

Buoy, 114 being taken in a haul of 100 minutes' duration on October 12th.

Axius stirynchus (Leach). Patterson (1905).

Patterson had two from the Yarmouth shrimptrawls, the first (determined

by W. Garstang) on 31.7.1903, and the second on 15.4.1907. A third example,

in a shrimptrawl on 17.10.1962, was kept alive for a few days in an aquarium
(P. G. W. T., now in NCM); it was about 4 cm. long (rostrum to telson) and
bright pale orange, the fingers of the large chelae being dark brown, and in

general resembled a small Nephrops with the claws of a Pilumnus. It was taken

while fishing over dead ross less than half a kilometre off Yarmouth beach, at a

point where the dead ross meets the sand that extends outwards from the shore.

Upogehia deltaura (Leach).

One, about 6 mm. long, at D.17; it has since been lost, but fortunately the

identification had previously been confirmed by Mr. R. W. Ingle. A still younger
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specimen (second post-larval stage; Webb, 1921) was taken in bottom plankton
near the Blakeney Overfalls Buoy on 19.8.1966, and identified by Dr. D. I.

Williamson.

Palinurus vulgaris (Latreille). Patterson (1898, as Palinuris \sic]\ 1905).

“I have occasionally seen examples of this crustacean both at Yarmouth
and Lowestoft. Have not known it actually taken locally, although brought in

by local smacks. Those exhibited were probably from the west coast of England”
(Patterson).

Pagurus bernhardus (L.). Patterson (1898, 1905); Hamond (1963a); Eupagurus
bernhardus Serventy (1934); Gilson and al. (1944);

Pantin and al. (1960).

The common hermit-crab is universally abundant on all whelkgrounds, and
less so in all dredgings, least of all on clean sand or barren shells or stones; it

forms at least 98 per cent of the total pagurid population offshore, and is the only

species found intertidally here.

The associated faunule shows certain features of interest. The sea-anemones

attached to its gastropod shell are invariably small Tealia felina or Metridium
senile; Calliactis parasitica is unknown in our area, except for one taken in the

late 1920's off Gorleston (E. A. E.). The hydroid Hydractinia echinata is

moderately common on the gastropod shell, while inside it the worm Nereis

fucata and the amphipod Podoceropsis nitida are both very frequent; at W.4 there

was a specimen of Orchomenella which was definitely the common O. nana, and
not O. commensalis described from hermit-crab shells on the Normandy coast

(Chevreux and Fage, 1925). Of the harpacticoid copepods, Sunaristes paguri

(a well-known commensal of pagurids; see Lang, 1948) has not been found here

at all, but Dactylopodella rostrata seems to be found in our area only in hermit-

crab shells. Of truly parasitic crustaceans, the rhizocephalan Peltogaster paguri

has been found a few times (always at or near low-water mark, and always on

P. bernhardus which were about one-third of full size), and the epicarid Athelges

paguri twice in one day (6.8.1962, at D.24 and D.26) but at no other time.

Several of these animals live here apart from hermit-crabs or their shells,

Hydractinia very seldom but Tealia, Metridium, Podoceropsis and Orchomenella

all frequently. Unusual local features are the complete absence of Calliactis

and the apparent replacement of Sunaristes by Dactylopodella rostrata.

A large male P. bernhardus (from a whelkpot about 12 km. N.N.E. of the

South Race Buoy, depth 13 to 15 metres, on 18 or 19.7.1951; R. G. and A. J.)

was of a brilliant sky-blue colour when alive, and extremely aggressive towards

other P. bernhardus, chasing them across the floor of the whelkboat and harrying

those with which it was later confined in a bucket of seawater. No other specimen

has since been seen here to rival it in colour or pugnacity; in formalin the colour

was completely destroyed within a few days.

Pagurus cuanensis (Thompson). Redeke and van Breemen (1904).

This is the second most abundant Norfolk pagurid; its distribution is the

converse of that of P. bernhardus, in that most of my specimens have been taken

in dredgings in which P. bernhardus, although sometimes common, is nowhere

near so abundant as in whelkpots. It is possible, either that P. cuanensis is not

attracted to the half-putrid salt fish used as bait in the pots, or that it is reluctant

to stray from its preferred habitat (stony and shelly ground with abundant

sessile organisms) onto the siltier grounds where the whelks are most plentiful.
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Redeke and van Breemen found several specimens near the Spurn Head light-

ship.

Pagurus pubescens (Kroyer)

.

Four specimens (none ovigerous) have been taken here, the largest in a small

Buccinum-shall in a shrimptrawl at 52° 58' N. 00° 22' E. by a King’s Lynn
fisherman on 4.6.1962, and the others in dredgings off North Norfolk. Hitherto,

the species has not been found in the North Sea further south than the coast of

Durham (Pike and Williamson, 1959).

Anapagurus hyndmani (Thompson). ?Pagurus laevis Patterson (1905).

Of my five specimens, two very young ones were taken at D.54 and D.57
respectively, the other three (all ovigerous females) being taken in whelkpots.

Of the three, those taken on 2 and 5.7.1951 had recently laid eggs, while the third

(11.7.1952) had eggs nearly ready to hatch; in both these years it seemed as if

the eggs had been laid at the very end of June, with hatching between the 14th

and the 20th of July. For the time being I think that Patterson’s species was
this, rather than Anapagurus laevis which I have never seen or heard of in this

area. Morley (1934) quotes Patterson’s record as Ana laevis [.sic]; further speci-

mens of this legendary species were caught off Southwold in May 1934 (the late

D. W. Collings), and can hardly have been anything other than P. bernhavdus,

since their gastropod “houses” (in the Southwold Museum) are full-sized whelk-

shells
(
Buccinum undatum).

Lithodes maia (L.). Stebbing (1901); Patterson (1905).

The specimen brought ashore at Yarmouth in 1869 (Stebbing) was caught at

an unknown locality, and Patterson is doubtful as to whether this species (“known
to fishermen as the Camperdown Pilot”) occurs in our area; however, by
“fishermen” he probably meant those who worked in trawlers, out in the middle

of the North Sea and elsewhere, well away from Yarmouth, since he consistently

refers to the local men, who go out from Yarmouth for less than 24 hours at a

time, as “shrimpers”. It is thus either like Pandalus borealis (not found in our

area at all, but brought to the quayside accidentally), or like Nephrops (occurring

only in the outermost parts of the Norfolk area); however, it is known from
Holland (Holthius, 1950).

Dromia vulgaris (Milne-Edwards) . A. H. P.

Patterson records three specimens taken by commercial trawlers; one near

the Galloper lightship a few days before 29.12.1912, the second near the Gabbard
lightship “40 miles south-east of Yarmouth”, shortly before 25.1.1926; and the

third from an unknown locality (possibly in the English Channel) given to him
on 4.1.1927. The last two specimens were allegedly given to NCM, but all I could

find there was a dried specimen, 7 cm. across the carapace, labelled “Off Lowest-

oft”, without further details. However, Dromia is such a distinctive crab that I

find no reason to doubt the accuracy of the identifications; it is a markedly
southern species which probably enters the south-east corner of our area (cf. the

stomatopods)
,
and should be included here for the same reasons as the latter.

It is noticeable that all the above records are in the coldest part of the year.

Ebalia tuberosa (Pennant).

Only two in dredgings, both adult males.

Ebalia cranchi (Leach). Metzger (1875).

No other Norfolk record.
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Ebalia tumefacta (Montagu). Metzger (1875).

Off North Norfolk the Pebble Crab is very common in dredgings, usually

among shells and small stones; my first specimen, however, was wedged between
the meshes of a whelkpot at W.15. I have also seen a specimen from a King's

Lynn shrimptrawl (with Pagurus pubescens, q.v.).

Corystes cassivelaunus (Pennant). Patterson (1898, 1905); A. H. P.

In his notes Patterson records a female from a cod's stomach, 6.2.1889,

and another female from an unknown source, 17.3.1904, both near Yarmouth.
In his published lists, however, he states that “my first, a female, was from a

haddock near the Norfolk coast; a fine male in a freshly taken cod, 25.10.1889",

since when at least two (including both sexes) had been cast ashore. I cannot
trace the above specimens, nor resolve the discrepancies in his statements. There
are also a few Suffolk records (Morley, 1934).

In fig. 1 the arrowed rectangle is of a specimen in a cod’s stomach on 7.3. 1910

(Redeke, 1910, stn. 36); that with a W is of a few adults in the trawl (Redeke,

1905, stn. 64, 53° 23' N. 02° 33' E., 29.7.1903); and the other rectangles are my
unpublished finds on board the Grimsby trawler “Romilly" from 28.4. to 5.5.1950

In the Blakeney-Wells area (the rectangle on the North Norfolk coast) the adult

has not yet been found, but I caught three megalopa-larvae (doubtfully of this

species) in bottom plankton near the Blakeney Overfalls Buoy during July 1965,

two on the 14th and one on the 18th. Corystes is very much as “outer area"

species (Hamond, 1969).

Pirimela denticulata (Montagu). Metzger (1875); Patterson (1898, 1905) ;
Stebbing

(1901).

Rare in whelkpots but common in dredgings; ecological distribution very

much as for Ebalia tumefacta. Patterson found four specimens cast ashore at

Yarmouth (December 1889, November 1893, April 1894, and April 1902), and
one under rocks at Cromer (25.8.1894), but never in the Yarmouth shrimptrawls.

Undated specimens from Cromer and from Eccles are in NCM; there is no local

record of a female bearing eggs.

Thia polita (Leach). Redeke (1906, 1907).

Adults seem to be not uncommon well to the east of Norfolk and Suffolk

(Leloup, 1941; Ancellin, 1957); the only finds in the Norfolk area (fig. 1) are

from a cod’s stomach at 52° 54' N. 02° 36' E. on 9.8.1905 (Redeke, 1906, stn. 88),

and living at 52° 36' N. 02° 45' E. on 19.7.1907 (Redeke, 1907, stn. 87). During

1947 to 1951 larvae occurred along the Hull-Rotterdam Plankton Recorder

Survey line from near the Dutch coast to within 40 km. north-east of Winterton

(Rees, 1952, 1955), and the adults may thus be found anywhere off East Norfolk

on a muddy substratum; it seems to be an “outer area" species (Hamond, 1969,

p. 211).

Cancer pagurus (L.). Patterson (1898, 1905); Ellis, in Serventy (1934); Pantin

and al. (1960).

The edible crab is caught commercially from April to August over the whole

of the strip of rocky ground which hugs the coast from Cley to Overstrand, and
which has its greatest width (about 2 km.) off Sheringham and Cromer. Small

ones are common at West Runton, and are also found in the “Hjordis”, on the

Reef and the Freshes Lays, and (more rarely) on Hunstanton Scaup and in holes

in the submerged forest at Brancaster. Offshore, apart from rocky ground, it

is widely distributed in small numbers on stony and shelly ground with plenty
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of other organisms, and in the whelkpots; those less than about 4 cm. across the

carapace are often almost pure white.

Macropipus puber (L.). Portunus puber A. H. P.

Patterson’s records are as follows (Yarmouth shrimptrawls, unless otherwise

stated)

:

(1) Sex unknown, August 1910. “It was saved for me, but as I was on my
holidays it got muddled away”.

(2) “A very fine male”, 28.9.1910, preserved in formalin (NCM, but I could

not find it there in spite of repeated search)

.

(3) A male, 28.4.1913; preserved dry in NCM, with a note by Patterson,

“3rd East Coast record, 1.5.1913” (possibly the date when it was given

to NCM).

(4) Adult male, in a crabpot off Trimingham, 17.8.1915; fate unknown.

(5) Sex unknown, 4.12.1915; fate unknown.

(6) “A fine male”, 5.6.1923 presented to the Whitechapel Museum, but
cannot be found there now.

The Wells fishermen know M. pubev well as the “Gay Gillie” (an allusion to

its colouring and to its resemblance to Carcinus maenas, q.v.); the only specimen
they gave me was a male from a whelkpot at 53° 05' 30" N. 00° 48' E. on 4. 10. 1960,

and they regard it as a rare species, but mid-June to early September 1960
altogether some 20 to 30 specimens were taken in whelkpots between the Blakeney
Overfalls Buoy and the Sheringham Shoal West Buoy.

Macropipus arcuatus (Leach). Portunus arcuatus Gilson and al. (1944).

Gilson and al. found it cast ashore at Scolt Head; my few records are all

from whelkpots, although a very young (first-crab stage) post-larval portunid,

in bottom plankton near the Blakeney Overfalls Buoy on 15.8.1965, may have
been of this species.

Macropipus pusillus (Leach). Portunus pusillus Metzger (1875); Stebbing (1901).

Common in dredgings on shelly ground with some sand with a moderately
rich fauna, but not on the same substratum if it is devoid of other life; rare on
clean sand and totally absent from pure black mud, but sometimes in whelkpots.

Macropipus holsatus (Fabricius). Portunus holsatus Metzger (1875); Stebbing

(1901); Portumnus [.sic] depurator Patterson

(1898); Portunus depurator Patterson (1905);

P. marmoreus Pantin and al. (1960); A. H. P.;

"Hownslow’s Crab” [sic] A. H. P.

By far the commonest Norfolk Macropipus, found in numbers in nearly all

offshore habitats except for rocky ground, clean barren sand, or black mud;
exceedingly numerous in the whelkpots and rather less so in shrimptrawls and
dredgings, but not found intertidally except when cast ashore.

There are two main forms of this species locally:

(1) About 75 per cent have the upper surface of the carapace smooth and
pale grey, the hepatic region on each side bearing an arch of pale dots;

from the figures in Bell (1853) this may be mistaken (and almost certainly

was, by Patterson) for M. depurator or even for Polybius henslowi,

especially as it is still common nowadays in the Yarmouth shrimptrawls.

The true P. henslowi, as far as I can find from the literature, does not

occur at all in the southern North Sea, the nearest record being Plymouth
(Plymouth Marine Fauna, 1957).
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(2) The remaining specimens are usually rather smaller, and have the upper
surface of the carapace marbled in various shades of brown, often with

a median longitudinal stripe of bright lemon-yellow or cream. The
larger specimens of this form closely resemble M. marmoreus (as in

Patterson’s and Pantin’s records) and the smaller ones are easily con-

fused with M. pusillus.

Intermediates are fairly common, and usually as large as the largest speci-

mens of the second form; the whole range of variants agree with M. holsatus as

described by Palmer (1927). Before this, the only sources of identification were
White (1857) (Patterson’s only book on Crustacea for a long time) and Bell

(1853) (used by A. H. P's friend H. D. Geldart, and by me until I read Palmer's

paper and used it to check my preserved material)
;
these works do not satisfac-

torily separate M. marmoreus, M. holsatus, and M. pusillus, so the above synonymy
is of necessity based on reasonable conjecture as to what the workers concerned

really had before them.

The smooth grey form is very often infected in North Norfolk waters with

the rhizocephalan Sacculina carcini, which otherwise I have found here only on

Macropodia rostrata (q.v.).

Macropipus depurator (L.).

The only certain Norfolk specimen is an adult male form W.12, which was
extremely fierce and much larger than any local specimen of holsatus

;

it agreed

well with Palmer’s account of depurator. Since it is so rare here, and since some
alleged depurator from Yarmouth shrimptrawls (Caister Hole, 17.6. 1961, W. J. W.)
were in fact holsatus, I think that the vast majority of Patterson’s depurator must
also have been holsatus (see discussion of the latter species).

Carcinus maenas (L.). Patterson (1898, 1905); Stebbing (1901); Serventy (1934);

Gilson and al. (1944); Pantin and al. (1960).

Common intertidally on all our shores, except where shingle banks, or clean

sand without any shelter, is exposed to the full force of the waves. It is abundant
in salt-marsh creeks, and penetrates a short way up estuaries, but is rare offshore.

Specimens with Sacculina are very rare (E. A. E.; I have never seen one here).

From October to March Carcinus is scarce in Blakeney Harbour, and most of

the specimens there are small, but in the spring ovigerous females become
common on the Freshes Lays, whence they are brought in numbers to Morston
Quay among the mussels. The larvae are abundant in Harbour plankton in

spring and summer.

Around Yarmouth this species is known as “kittawich” (Stebbing) or

“sea-sammy” (Patterson), around Blakeney and Wells as “gillie-crab”, or more
usually as “gillie”, and at King’s Lynn as “swinny-crab”. At Wells the closely

similar swimming-crabs are known as “flying gillies” (mostly M. holsatus; “gay
gillie” refers only to M. puher), but also as “swimmers”, “windmill crabs”, or

“flying Tom Teds”, the origin of this last name being obscure.

Portumnus latipes (Pennant). Serventy (1934); P. variegatus Patterson (1898,

1905).

Found only in very clean sand on the open coast from Blakeney Point to the

Wash; also three large specimens at D.38, which was on clean sand. Patterson

records single specimens from a cod’s stomach (with Eurynome, q.v.), from the

Yarmouth shrimptrawls, from Breydon, and cast up on Yarmouth beach.

Further offshore, Ancellin (1957) found one at 53° 00' N. 02° 13' E., among dead

shells of Cardium, Ostrea and Pecten.
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Pilumnus hirtellus (L.). Metzger (1875); Patterson (1898, 1905); Stebbing (1901);

Xantho rivulosa A. H. P.

Common in whelkpots and under rocks at West Runton; found also at East
Runton (J. F.), at Cromer (H. D. Geldart, 1877, six specimens, NCM), inside the

“Hjordis”, and cast ashore at Hunstanton amid a mass of egg capsules of the

common whelk
(
Buccinum undatum)

.

Patterson records it in small numbers from
shrimptrawls, from cod’s stomachs, and cast ashore near Yarmouth; many of

his records are of alleged Xantho rivulosa, but photographs in his notes of one of

the latter (in a shrimptrawl) are plainly of P. hirtellus. There is no reason to

suppose that Patterson ever saw a true Xantho at all, but in the late 1920's there

were taken in the Yarmouth shrimptrawls one or more specimens of a species,

apparently not P. hirtellus although very much like it (E. A. E.), and about
which no decision can now be reached because none of them were preserved.

Pinnotheres pisum (Pennant). P. veterum Patterson (1898, 1905).

Occasionally in dredgings, the male phase running loose and the female phase
in the horse-mussel Modiolus modiolus. The edible mussel Mytilus edulis fre-

quently contains peacrabs when on the scaups (mussel-lays) on the sandbanks
of the central Wash, but tend to lose them on being brought to Blakeney Harbour
for re-laying on the Freshes Lays; it is not known whether the pea-crabs actively

desert the mussels or are expelled when dead or moribund. The ejection of pea-

crabs can take place at any time of year, but was especially marked during a

spell of frost early in December 1962, when the mortality among the peacrabs

on the Freshes Lays was at least 90 per cent (L. G., A. P.). Possible reasons for

the ejection after transportation are (1) the Freshes Lays being at a higher tidal

level than the scaups in the Wash (see Houghton, 1963), and (2) the variable

but often strong brackish influence of the nearby estuary of the River Stiffkey.

Patterson’s records, from “Mussels, Oysters, and American Oysters” and
in the stomachs of cod and dab, are probably this species; I have not been able

to find any reliable record of the true P. veterum in the southern North Sea,

although it occurs at Plymouth.

Maia squinado (Herbst). A. H. P.

“A perfect but not full-grown specimen, trawled a day or two ago off the

Norfolk coast” (A. H. P., 7.4.1895); his notes also contain a receipt for this

specimen, dated 6.5.1895, from NCM, where there is no trace of it now; it is

omitted from both his lists (1898, 1905) for no discoverable reason, although

there are several Suffolk records of Maia (Morley, 1934). It would have been
most desirable to make certain that this was not the superficially similar northern

stone-crab Lithodes maia (q.v.), with which it was formerly confused.

Eurynome aspera (Pennant). Patterson (1898, 1905); A. H. P.

E. spinosa was considered a synonym of E. aspera, until Hartnoll (1961)

separated them; Allen (1967), however, reunites them. The non-ovigerous female

from D.23 was clearly of E. aspera in the restricted sense. Patterson found three

specimens, allegedly of this species:

(1) In a cod’s stomach, 7.10,1889; no figure, nor any details.

(2) An ovigerous female in a Yarmouth shrimptrawl, 9.6.1894, impossible

to identify from the very indistinct coloured sketch in his notes.

(3) One among shrimps at Yarmouth in June 1922, supposed by A. H. P. to

be E. aspera, determined by W. T. Caiman as a young Hyas araneus.

105



Hyas coarctatus (Leach). Metzger (1875); Patterson (1898, 1905).

Common in whelkpots, though perhaps less so than H. araneus; fairly frequent

in dredgings from faunistically rich grounds. Sometimes cast ashore, but no
records of it in the Yarmouth shrimptrawls, nor does it ever appear to live

intertidally.

Hyas araneus (L.). Metzger (1875); Stebbing (1901); Patterson (1898, 1905);

Gilson and al. (1944).

Very common in whelkpots and slightly less so in dredgings, in both cases

very often with H. coarctatus; young ones often found in small numbers in

sheltered places at low-water mark, especially in the Threshold, inside the

"Hjordis”, and under rocks at West Runton, in February and from April to

October inclusive. It is common in the Yarmouth and the King's Lynn shrimp-

trawls, and is often cast ashore in winter (A. H. P.; E. A. E.).

Inachus dorynchus (Leach). Pantin and al. (1960).

With Galathea dispersa (q.v.), but not regarded as doubtful because of the

other local records, including a small one in a shrimptrawl off Caister on 23.7. 1959

(R. M. B.), a very small one which I saw as it swam (like M. rostrata, q.v.) at

the surface in 9 fathoms of water just south of the wreck of the "Wimbledon”,

1.9.1958), and several adults in various dredgings.

Macropodia longirostris (Fabricius). Stenorhynchus longirostris Metzger (1875);

PS. tenuirostris Patterson (1898, 1905);

A. H. P.

These records are listed here at face value, but Patterson appears to have
decided at some stage that most, if not all of his really apply to the next species;

no further information is available about any of Metzger's material. I have

never seen M. longirostris here, and regard its occurrence in our area as doubtful,

especially as the large males of the next species are very like Bell’s figure of

M. longirostris.

Macropodia rostrata (L.). Stebbing (1901); Stenorhynchus rostratus Metzger

(1875); Patterson (1898, 1905); 5. phalangium A. H. P.

Widely distributed over the whole of our area (Redeke); common on the

Yarmouth shrimpgrounds (A. H. P.; R. M. B., W. J. W.), and off North Norfolk

in dredgings and whelkpots, although seldom more than four at a time; occasion-

ally in the Pit of Blakeney Harbour. The specimen at D.17 bore a Sacculina.

In a shallow intertidal pool on Hunstanton Scaup, on 31.3.1953, I watched for

some minutes a small one swimming slowly near the surface by treading water,

the legs waving up and down alternately in the type 1 swimming of Hartnoll

(1960).

ZOOGEOGRAPHY AND DISPERSAL
Apart from the two stomatopods, sixty-nine species (1 leptostracan, 5 euphau-

siids, 22 natant decapods and 41 reptant decapods) are recorded above, but nine

of these are more or less doubtful, either because of probable misidentification

(Processa sp. incert., Galathea dispersa, Porcellana platycheles, Macropodia longi-

rostris, and perhaps Eualus gaimardi), or because the specimens, although

correctly identified, were by no means proved to be local
(
Pandalus borealis,

Palinurus, Lithodes, and Dromia). Of the sixty species known to occur in the

Norfolk area, thirty (including not only all the common forms but some of the

rarer ones as well) have been found breeding here (Table 1).
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The 7 1 species are more or less those which, from the work of other authors

(Kemp, 1910; Leloup, 1941; Glover, 1952; Pike and Williamson, 1959), one

would expect to find here; the only one whose record here implies an extraordinary

gap in its distribution is Porcellana platycheles, which on the east coast is probably

absent from the north of Yorkshire to the Isle of Wight. Most of the other

species (which in the following part of the discussion will all be assumed to have
been found locally and to have been correctly identified, in spite of my doubts

expressed above) are more or less evenly distributed along the east coast on
either side of Norfolk; those that are not may be divided into three groups, as

follows:

Group 1. Species entering the North Sea from the Channel, and only just

reaching our area. Both stomatopods*, Processa edulis cvassipes*, Palaemon
serratus*, Axius, Palinuvus, Dromia, Thia*, Macvopipus puber, Maia. The
stomatopods and Thia appear to be resident in the Southern Bight, as are

P.e. cvassipes and perhaps Axius off Yarmouth; P. serratus and M. puber are

probably summer immigrants.

Group 2. Species commoner in the northern North Sea, divided into:

Group 2a. Species for which our area is the extreme southern limit, or even

a little beyond it (with rare exceptions). Nebalia, all euphausiids except

Nyctiphanes, Pandalus borealis, Spivontocaris, Eualus gaimardi*, Philocheras

bispinosus, Pontophilus*
,
Pagurus pubescens, and Lithodes.

Group 2b. Northern species extending right through our area (although not

evenly distributed in it either in time or space), and to some extent beyond it.

Nyctiphanes*
,
Eualus pusiolus*

,
Philocheras fasciatus* ,

Nephrops, Galathea dis-

persa, Anapagurus hyndmani*, and both species of Hyas *.

The use of the generic name alone indicates that only the one species of the

genus is found here. An asterisk denotes breeding locally, as evidenced by larvae

( Thia only; Rees, 1952, 1955) or by ovigerous females (Table 1).

The fact that group 2 has 20 species, while group 1 has only 10, is in line

with the mainly northern origin of the water masses in our area, except for a

variable but much smaller amount in the south-east of our area originating from
the Channel (Hamond, 1969). The relative local importance of the two water

masses is roughly indicated by the predominance of the numbers of species (but

not of individuals of those species, because this varies rapidly and unpredictably)

of group 2 over those of group 1, as would be expected if the species in either

group could not survive here for many years without substantial recruitment,

by means of planktonic larvae, from populations living further upstream. About
half the species in each group breed here; apart from the two species of Hyas
(both very common, and breeding here for at least half the year, in spite of being

near their southern limits) and Nyctiphanes (a winter migrant, found breeding

here only in October), the members of these two groups appear to breed at the

same time as do all the common local decapods (Table 1), and it is therefore

possible that the chemical nature of the water, rather than the annual range of

temperature, is a factor of primary importance in determining which species

are rare here, and which are abundant. Off North Norfolk the water mass is

dominated by Sagitta elegans rather than 5. setosa, and by its origin and apparent

nature is almost entirely favourable to group 2 species as against group 1; in

fact, group 1 species appear to be absent from North Norfolk except for those

which are probably the best swimmers as adults, Palaemon serratus and Macro-
pipus puber. Neither of these species has been found breeding in North Norfolk,
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and only the former in East Norfolk; however, too much should not be concluded
from this, because the records of them are so few.

Superimposed upon the current from north or south is the offshore tidal

cycle (Hamond, 1963a, p. 4); any animal that was able to discern the direction

of flow at a given time, and could use this power of discrimination to hold onto,

or to hide in, the sea-bottom, until the tide was flowing in the desired direction

(as elvers are known to do; Verwey, 1958) would be able to ride on the tidal

current and thus migrate far faster than it could swim, even in a direction

contrary to the overall current, with the expenditure of no more energy than is

needed to keep itself suspended in midwater. Possible examples of this among
Norfolk decapods are Cancer and Pandalus, which at Yarmouth are sometimes
caught by the inshore driftnets, while swimming at the surface almost exclusively

during one half of the tidal cycle (P. G. W. T.).

ECOLOGY
Some general trends in this respect may be noticed, as follows:

(1) Salinity tolerance. Astacus is found only in fresh water, Palaemon longi-

rostris and Palaemonetes varians in strongly brackish water (i.e. in salinities

much less than that of the open sea), and Palaemon elegans and Carcinus maenas
in slightly brackish waters, although Carcinus can tolerate water of full salinity

perfectly well. All the other species in this paper are confined to waters of full

North Sea salinity.

(2) Planktonic occurrence. Of the salt-water species, the euphausiids spend

all their lives in the plankton; members of other groups are all found there as

larvae, but not after metamorphosis except when migrating, or when swept off

the ground by a storm, or riding on floating seaweeds or other objects, or acci-

dentally.

(3)

Of the benthonic marine species, after metamorphosis, only two are

restricted to between tide-marks; Palaemon elegans favours muddy substrates in

salt-marsh creeks and pools, while Athanas seeks shelter among weeds or under

rocks near low-water mark (at least from July to October; I have no records for

other times of year) . Porcellana platycheles is also so strictly intertidal in places

where it is common (west coast of Great Britain, and all round Ireland), that

the Scolt Head record must be regarded as doubtful owing to having been taken

off-shore in a dredge (quite apart from the reasons given above under this

species). Carcinus is found right out into Blakeney Deeps, but is very scarce

there in comparison with its abundance in the salt-marshes and creeks; Hyas
araneus, and to some extent Pagurus bernhardus, are found intertidally when
small, but move offshore as they grow older; adult G. squamifera are found on

the shore at West Runton in summer, and in whelkpots offshore during the

winter. All remaining species spend their whole lives out to sea, although stray

specimens of several species have been found living intertidally, and many of

them are cast ashore by gales.

(4)

Pandalus, Philocheras spp., M. puber, Cancer, and Homarus certainly

undertake horizontal migrations of many miles; most other species, however,

appear to live in a limited area of the bottom after metamorphosis, and nearly all

of them strongly prefer a shelly and/or stony substratum that has become
populated with sessile organisms (sea-squirts [tunicates]), sponges, colonies of

hydroids, of polyzoans, of "dead-men’s-fingers”
(
Alcyonium digitatum), or any
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TABLE 1

Months in which female euphausiids and decapods have been found to be ovigerous in

Norfolk waters (from my own and all previous records). x= occasional breeding,
X= frequent breeding, or many ovigerous females at once; planktonic larvae omitted.

The scarcity of records in winter is partly due to lack of observations.

J F M A M J J A S O N D
Nyctiphanes couchi X
Pandalus montagui X X X X X X X X
Hippolyte varians X X X X
Thoralus cranchi

Eualus gaimardi X
X

Eualus pusiolus
Athanas nitescens

X
X

Processa edulis crassipes . .

Palaemon serratus X
X

X
Palaemon elegans X X X X
Palaemon adspersus X
Crangon crangon X X X X X
Philocheras fasciatus X
Pontophilus spinosus
Galathea intermedia

X
X X X

Galathea squamifera X X
Porcellana longicornis X X X
Pagurus bernhardus X X X X X
Pagurus cuanensis
Anapagurus hyndmani

X
X

Ebalia tumefacta X X X
Macropipus pusillus X X
Macropipus holsatus X X X
Carcinus maenas
Portumnus latipes

X X X X X
X

X X X X

Pilumnus hirtellus X X
Hyas coarctatus X X X X X X
Hyas araneus
Inachus dorynchus

X
X

X
X

X X

Macropodia rostrata X
30 spp. . . 1 4 4 8 11 19 15 7 4 4 2 2

TABLE 2
Decapods taken in Norfolk waters by the “Pommerania” (Metzger, 1875, who does not

give numbers of specimens, nor if any were ovigerous)

.

P.105 P.106 P.107 P.108 P.109 P.lll P.112 P.113 P.114
Pandalus montagui X X X
Pandalina brevirostris . . X
Hippolyte varians X
Eualus pusiolus X X
Crangon allmani X
Philocheras trispinosus . . X
Philocheras bispinosus .

.

X
Galathea intermedia X X
Galathea squamifera X X
Porcellana longicornis . . X X XXX
Pagurus bernhardus . . x
Ebalia tumefacta X
Ebalia cranchi X
Pirimela denticulata X X
Pilumnus hirtellus X X
Macropipus pusillus X X
Macropipus holsatus X
Hyas coarctatus X
Hyas araneus X
Macropodia longirostris .

.

X
Macropodia rostrata . . x X X X

21 spp. . . . . . . 2 1 2 10 1 4 2 10 4
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combination of these). Some species
(
G . intermedia, P. longicornis) climb on top

of solid objects or crouch in crannies where they can filter the food brought to

them on the current; others (hermit-crabs, Cancer, swimming-crabs, and Hyas
spp.) range freely about in search of dead fish or other animals; some

(
Ebalia spp.,

Pirimela, various shrimps) bury themselves, but never deeply nor for very long.

Pilumnus, Eurynome, Inachus, and Macropodia are also found here, the last being

much the most widely distributed. The substrate defined at the start of this

paragraph includes several of the substrate types previously defined (Hamond,
1963a, 1969), because it appears that the species mentioned so far do not have
rigid substrate preferences, but can be found on any of them; the limiting factor

appears to be the abundance of other life on the same ground, rather than the

precise composition of the ground itself.

A few species, however, do have rigid substrate preferences, the most notable

by far being Portumnus, which is found only in very clean sand. Corystes is also

restricted to sand, but I have not been able to see any here; the same is true of

Thia (muddy sand) and Nephrops (mud or muddy clay). Nebalia seeks crevices

filled with anaerobic black mud, under stones or the bases of sessile organisms;

Homarus, and to a less extent Cancer, are confined to rocks unless very young.

Hermit-crabs may be thought of as to some extent carrying their habitats with

them, but only one species in the present paper
(
Pinnotheres

)
is truly parasitic.

One substrate (FI), which is very well defined off the North Norfolk coast,

contains no Crustacea at all that could not have strayed there (in very small

numbers) from other much more suitable grounds nearby (Pandalus, C. crangon,

P. bernhardus, M. pusillus, M. holsatus, and H. araneus). A few species (both

stomatopods, Upogebia, and possibly Axius

)

make deep tunnel-like burrows from
which they emerge only rarely.

Summary
From previous records and from my own work, 71 species are recorded here, of

which 1 1 are doubtful. The others are all more or less what one would expect for

this part of the North Sea, whose prevailing current pattern is correlated with

the northern or southern origin of certain species. Details are given of breeding

biology, migrations, and habitat preferences.
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CHANGES IN A PARISH FLORA, 1925-70

By C. P. Petch, M.D., F.R.C.P.

It is now 45 years since I began to make records of the flora of the parishes of

North and South Wootton, and since the changes there reflect in part the changes

in Southern England, a note of them may be of more than local interest. The
parishes are mainly agricultural but include a strip of salt marsh bordering the

Wash and an area of sandy heath on the Greensand ridge at their eastern

boundary. Inland from the salt marsh are fresh marshes gained by reclamation

from the sea, and a small river, the Babingley. Beside the heath is oak-birch

woodland with two draining streams and a few square yards of bog. There is no
chalk, but some chalky boulder clay. In 1925 and years immediately following I

recognised some 600 species within the parish boundaries. From the first I was
struck by the abundance of certain weeds, such as Matricaria matricarioides and
Veronica persica, that had been described by earlier writers - Trimmer and
Nicholson - as rare, or omitted entirely. Gradually I realised that the vegetation

was always in a state of flux, and was thus prompted to record the losses and
additions that I observed.

Salt Marsh
The most striking change here has been the spread of Spartina townsendii, first

noted in North Wootton in 1938. Since then it has increased to form the pioneer

colonist of mud, and occupies a broad belt on the seaward edge of the marsh.

It disappears rapidly when the marsh is reclaimed. This process of reclamation

has caused the loss of Limonium vulgare and Plantago maritima, which were

represented by a few plants on the older saltings, taken in during 1950 and 1927

respectively. Current schemes of land intake do not allow of the development of

sufficiently mature sward for them to flourish. The plants of the middle zone of

the marsh, Puccinellia maritima, Suaeda maritima, Halimione portulacoides and
Salicornia europaea persist unchanged.

Fresh Marshes
In the latter part of the war many of these were ploughed for cultivation, and
the old creeks that formed the drains were straightened and fenced. One can still

find the characteristic aquatic species - Butomus umbellatus, Hydrocharis morsus-

ranae, Lemna polyrhiza — though less abundantly. Carex pseudocyperus however,

always rare, has not been seen since 1943. The only permanent addition has

been Rorippa amphibia, brought in apparently by the draining work. Mimulus
guttatus appeared in 1941, spreading down a stream from a garden where it had
been planted, but disappeared after 1959. The “para-maritime” species - Carex

divisa, Oenanthe lachenalii, Apium graveolens - still flourish up to the 1852 bank,

but not beyond it, in spite of the enforced retreat of the sea for over a mile.

Ploughing has broken up the meadow in which Ophioglossum vulgare used to

grow, and this fern has not been seen since 1958. Further inland, meadows that

were full of Orchis morio have been ploughed, so that this orchid is now hard to

find.

Heath and Bog
These arise on the acid soil of the Greensand. During the 45 years birch scrub

has increased at the expense of heath, and one new species of tree has appeared -

Quercus cerris, first noted in 1954, growing from seedlings beside the streams.
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Acorns were available from planted trees in the neighbouring parish of Castle

Rising. Another new species was Lycopodium inundatum, which appeared in

1949 in a wet sandy hollow previously bare of plants. It flourished here for 14

years, producing good sporing clubs in 1953 and 1954, but was eventually killed

when the vegetation became closed and invaded by scrub. It is hard to imagine

where the spores of this plant first came from, since no other populations are

known in West Norfolk.

The bog plants in 1925 included Eriophorum angustifolium, Drosera rotundi-

folia, D. longifolia, Vaccinium oxycoccos, Rynchospora alba, Narthecium ossifyagum
and Eleocharis multicaulis. The first four are still there, but the last three vanished

in the nineteen-thirties, perhaps because of invasion by birch scrub. Other wet
heath species have shown great fluctuations. Anagallis tenella in 1926 occupied a

restricted habitat on the near-vertical side of a ditch which was regularly cleaned.

In 1940 the cleaning stopped and the plant disappeared. Platanthera bifolia

appeared only once, in 1946, Radiola linoides only in 1938, but Genista anglica

could be found from 1939 till 1950 and Menyanthes trifoliata from 1941 to 1954.

Roadsides and Embankments
Increased traffic, widening of the carriageways of the lanes, and heavier farm
machinery have made changes here. New additions have included invasive

members of the Compositae - Lactuca virosa in 1945, Crepis taraxacifolia in 1953,

Senecio squalidus in 1961, 5. viscosus in 1966.

Losses have been more numerous. Onopordum acanthium and Geranium
pyrenaicum were only found along one lane in 1926. The former was seen here

every year till 1957, but never since; a few plants of the latter still persist.

Trifolium scabrum was only found on the 1852 sea bank, and was lost when this

was demolished in 1954. Medicago polymorpha, on the other hand appeared for

the first time in 1968 on the 1866 sea bank. Epilobium adenocaulon was first

noticed in 1952, but had obviously been present unrecognised for many years.

Filling in of a pit removed Nymphaea alba and Baldellia ranunculoides. Pimpinella

saxifraga, a common hedgerow plant on the chalk lands of West Norfolk, was
always rare, and disappeared soon after 1925. At that time Polygonum mite

grew by the swampy verge of a lane leading to the marsh, but has not been seen

since a path was made here. A drier path grew Apera interrupta from 1927 to

1947, presumably brought in with gravel or stones. Closure of the railway line

in 1970 will probably cause the loss of Chaenorhinum minus, abundant in the

ballast, and perhaps also Centaurea scabiosa and Galium mollugo, which found a

congenial habitat on the gravel of the embankment, but were not seen elsewhere

in the village.

Woodland
Provided the wood is not clear felled, the ground flora persists, and there has

been very little change in the woodland plants during the period of observation.

Listera ovata never had a firm foothold, and was represented only by a few plants

between 1929 and 1943. Two new grasses, both associated with pheasant rearing,

were Calamagrostis epigejos in 1960 and Milium effusum in 1967.

Arable

As already noted, it was the changes in the weeds of arable land, as compared
with those that published Floras led me to expect, that alerted me to the dynamic
state of our vegetation. Veronica persica is still abundant, to the exclusion of
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the earlier V. polita and V. agrestis; Matricaria matricarioides

,

likewise with

Anthemis cotula present but rare. Later additions have been few. Alopecurus

myosuroides, a plague in some parts of Norfolk, first appeared in 1956. Some
of the more colourful invaders have been merely casuals brought in with seed.

Centaurea cyanus, for example, covered one field in 1952, C. solstitialis another

in 1957, but neither has been seen since. Chrysanthemum segetum on the other

hand, has been common in sandy fields throughout the years.

Comment
Many of my notes record the loss of a species by destruction of the habitat, which
is commonplace in Norfolk today - fill in the pit, and no more Baldellia. We are

also familiar with the steady spread of species introduced by human agency,

though newcomers may fail to realise how recent some of our introductions are.

More interesting is the appearance, and subsequent loss, of a plant that fills a

particular niche in a vegetational succession and cannot survive the later stages.

Lycopodium inundatum, mentioned above, ran through such a cycle in 14 years.

Unfortunately the span of one observer’s life is often not sufficient to encompass
development of this kind. I cannot tell, for example, how long after 1852

Trifolium scabrum colonised the sea bank made in that year, but only mark its

loss and note that it has not appeared on any newer bank. I hope however that

my observations may be of use to later generations of Norfolk botanists.
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SOME NOTES ON FERNS IN NORFOLK

By J. H. Silverwood

It might at first be thought that Norfolk would not be a particularly interesting

county for ferns; its climate is relatively cold and dry; it lacks the limestone

rocks that many species favour.

But this is far from so: many interesting and attractive ferns grow here.

The graceful little Marsh Fern
(
Thelypteris palustris

)
for instance is very

common in some districts and covers extensive areas of peaty ground around the

Broads.

Many botanists from elsewhere, too, would envy us our quite numerous
colonies of the Royal Fern

(
Osmunda regalis), perhaps the finest of all the native

ferns.

Again, Norfolk is one of the few counties which still has colonies of one of

our rarest species, the Crested Buckler fern
(
Dryopteris cristata) whose fatal

charms attracted the attentions of fern collectors in the past, to the point of

almost complete extermination. But it still lingers on in several areas of Norfolk,

especially around Horsey.

A hybrid between this fern and the Narrow Buckler fern
(
D . carthusiana)

has been recorded on one or two occasions, the most recent being from Scoulton

Mere in 1965.

The Narrow Buckler fern is fairly common throughout the county in suitable

habitats, sometimes growing with the Broad Buckler fern
(
D . dilatata). The

latter, however, is much the more common and large colonies are often found in

woodlands in many districts.

Two species of Polystichum, the Soft Shield fern
(
Polystichum setiferum)

and the Hard Shield fern
(
P . aculeatum) are found over a wide area, although

never common. The latter is the more often seen and is not infrequent in central

Norfolk; both are distinctly rare in the west of the county.

The Water fern (Azolla fiiliculoides) ,
although not native - it was introduced

into this country from America and was first recorded in Norfolk early in this

century - has the distinction of being the only completely aquatic fern growing

in the British Isles. Although its frequency is erratic, in some years the surfaces

of many fenland dykes are completely covered with its bluish-green leaves which

assume a reddish tint in the autumn.

From time to time the odd individual or colony of several unusual ferns is

recorded. Their origin is open to speculation but in most cases no doubt they

are chance introductions, and unlikely to persist long.

Under this heading are such ferns as the Brittle Bladder fern
(
Cystopteris

fragilis

)

recorded from a disused airfield at Hardwick, in 1963, and from Salhouse

station in 1958, the Oak fern
(
Gymnocarpium dryopteris) from the disused railway

at Mundesley in 1959, and the Mountain fern
(
Thelypteris limbosperma

)
from

Swanton Novers Wood in 1956, although this last might well be a relict of a

native population.

With the virtual absence of limestone outcrops, a number of species,

especially the Spleenworts, have to be sought in man-made habitats, particularly

church and other old walls where they grow in the crumbling mortar.

116



A few years ago I made a survey of the fern population of some 150 of the

650-odd pre-Victorian parish churches in Norfolk.

I found that on half of these churches at least one fern species was growing,

and in one or two instances as many as five.

The distribution was as follows:

Polypody
(
Polypodium vulgare. agg

.)

Harts-tongue
(
Phyllitis scolopendrium)

Wall-rue
(
Asplenium ruta-muraria)

Maidenhair Spleenwort
(
A . trichomanes)

Black Spleenwort (A . adiantum-nigrum

)

Male Fern
(
Dryopteris filix-mas

)

Rusty-back Fern
(
Ceterach officinarum

)

Bracken
(
Ptevidium aquilinum

)

Hard Shield Fern
(
Polystichum aculeatum

)

Soft Shield Fern
(
P . setiferum

)

on 32

„ 21

„ 13

„ 12

„ 16

„ 25

„ 1

„ 1

„ 2

„ 1

churches

church only

The occurrence of the Rusty-back fern is an interesting example of the

persistance of a rare species which was recorded from the church at Forncett St.

Peter as long ago as 1886. The Rusty-back is an attractive and distinctive fern

which is common enough in the west of the country, but very scarce in the east,

and records for it in Norfolk are extremely rare. In east Norfolk, apart from
the Forncett St. Peter colony, the only other known station is an old wall in

Loddon, where it was found in 1964.

In the west of the county it was found at Wretham in 1935, and on the old

cathedral at North Elmham in 1959. It has gone from both these places, and was
thought to have died out in West Norfolk, until last year, some members of the

British Fern Society on a visit to Norfolk made a rather remarkable discovery.

On the side of a platform of the disused station at Watton they found no
fewer than ten different species of fern, and among them a number of Rusty-backs.

This was the full list:

Wall-rue {Asplenium ruta-muraria
)

Maidenhair Spleenwort [A . trichomanes)

Black Spleenwort (A . adiantum-nigrum)

Male Fern {Dryopteris filix-mas)

Golden-scaled Male Fern {D. pseudo-mas)

Rusty-back Fern {Ceterach officinarum)

Hard-shield Fern {Polystichum aculeatum)

Harts-tongue {Phyllitis scolopendrium)

and two species of Polypody
{Polypodium vulgare and P. interjectum)

This must surely be the highest concentration of fern species to be found

anywhere in Norfolk, and indeed would bear comparison with anywhere in the

British Isles.
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LOCOMOTOR ACTIVITY OF SOME STAPHYLINIDAE
(COLEOPTERA)

By Colin D. Williams,

Keswick Hall College of Education

Introduction

In Britain there are more than 800 described species of the family Staphylinidae.

This paper presents a field study of the numbers of species caught using pitfall

traps in a mixed woodland habitat and the locomotor activities of some of these

species.

The study was carried out in Norfolk, from February 1968 until January
1969, at Keswick Hall College of Education (Nat. Grid Ref. 208/043), four kilo-

metres south of Norwich. The study area can be regarded as a mixed woodland
habitat with both deciduous and coniferous trees. Observations on the Staphy-

linidae were made beneath dense canopies of beech, Fagus sylvaticus, sycamore,

Acer pseudoplanatus, and Norway spruce, Picea abies trees. The ground zone

vegetation was predominantly ivy, Hedera helix covering twelve of the twenty-

five lm 2 grid positions with more than a 50 per cent coverage throughout the

whole trapping period. Interspersed with the ivy was, to a much lesser extent

cuckoo-pint, Arum maculatum and numerous runners of bramble, Rubus
fruticosus agg. crossed the study area. The soil was a sandy loam overlying chalk;

pH readings taken from a number of points within the study area showed an
essentially acidic (pH 5.5) soil type.

Methods
From February 1968 to January 1969 twenty-five pitfall traps (plastic beakers

10 cm. high with mouth diameters of 6.5 cm.) were laid in five rows of five within

a quadrat five metres square, formed as a grid; each trap being approximately

one metre apart and sunk into the ground with their rims level with the soil

surface. A 2.5 per cent formaldehyde solution was added and each trap was
protected from rain, falling leaves and predators by squares of hardboard

(approx. 20 cm. 2
)
painted white on the upper surfaces to eliminate possible

radiation affecting the numbers caught. The hardboard was suspended approx.

8 cm. above the mouth of the trap by a 15 cm. nail in each corner.

The catches were emptied fortnightly in the summer and monthly at other

times, the species and numbers caught being recorded and preserved in 70 per

cent alcohol in the laboratory. As a check on identification, each species was
compared against that of a “typed” collection (The Bedwell Collection of

Coleoptera, Norwich Castle Museum). The results from the pitfall traps gave a

measure of total population locomotor activity, which of course depended upon
individual activity and the numbers present.

Leaf litter depth was taken monthly throughout the trapping period using

a metal probe pushed through the base of each grid position. The results were

recorded as a possible factor affecting both locomotor activity and species

distribution (Greenslade, 1964a). Maximum and minimum temperatures, relative

humidity, rainfall, soil temperature and vegetation depth records were also

recorded as possible factors to be considered. It was realised that for data on

population fluctuations independent of activity, leaf litter samples should have

been taken at regular intervals, thus providing a comparative index against the
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pitfall collections (Kasule 1968) and as a precaution against possible physical

factors, e.g. leaf litter depth, etc. (Greenslade. 1964a). Unfortunately time and
facilities made this approach impractical.

Results

A. The Species identified Complete with total monthly catch

Thirty-two species of Staphylinidae were identified from pitfall trap catches

during the study period. Of these thirty-two species only fourteen were caught
in sufficient numbers and frequency to provide further information regarding

locomotor activity (see results B). This total of species was of a low number
compared against the 113 species identified by Walsh (unpublished 1966) in a
similar type of environment at Monkswood, Hunts, from April to September 1966.

He similarly used pitfall traps, the numbers or the trapping area covered is not
known. The Keswick study area of 25 m 2 was relatively small and might account
for the small numbers identified, especially when considered in the light of the

patterns of distribution (to be published).

These results show possible species specific distribution in areas with
vegetative coverage, also some species concentrated in a small localised area within

the quadrat. Thus it would seem to follow that the greater the trapping area

and the more frequent the trap positions within that area the greater the likeli-

hood of increasing the number of species trapped.

TABLE 1

Showing the numbers of Staphylinidae caught in pitfall

traps during the period 1968-69
Species Month Total

F. M. A. M. i J- A. S. O. N. D. J-

A theta aquatica (Th) 2 2 0 0 0 0 4 9 0 0 0 0 17
A. oblongiuscula (Shp) 0 7 0 18 4 0 3 0 0 0 0 23 55
Olophrum piceum (Gyll) 0 35 5 0 0 0 12 17 50 23 23 13 178
Othius punctulatus (Goez) 8 12 23 87 36 3 32 7 1 2 17 19 249
Oxypoda opaca (Gr) 13 20 4 0 0 0 0 0 0 0 0 9 46
Oxytelus complanatus (Er) 0 5 12 49 6 1 26 10 0 0 12 8 128
0. sculpturatus (Gr) 10 12 20 41 3 3 2 12 0 1 0 11 115
Phytosis spinifer (Curf) 0 0 0 0 51 40 8 0 0 0 0 0 99
Quedius fulginosus (Gr) 0 0 18 131 30 16 4 16 3 0 0 1 219
Q. lateralis (Gr) 0 0 0 0 21 6 0 12 0 0 0 0 39
Q. nemoralis (Band) 8 5 0 0 0 0 0 3 7 13 108 44 188
Tachynus marginellus (F) 0 0 14 46 29 2 4 32 4 2 13 0 146
T. rufipes (De G) 0 0 175 171 73 4 8 142 14 2 2 0 581
Xantholinus linearis (01) 2 0 0 2 2 0 11 3 0 5 0 0 26

B. Locomotor activities in some Staphylinidae

In figure 1 the records from pitfall traps are summarised showing the

months when various species of adult Staphylinidae were active. These observa-

tions broadly agree with those of Kasule’s (1968) in that, with the exception of

Othius punctulatus which was active throughout the year, locomotor activity

of adult Staphylinidae studied at Keswick was limited to a part of the year.

The species tended to fall into the same pattern as those of Kasule’s (ibid)

although there were only four common species, namely: Olophrum picenm,

Tachynus rufipes, Quedius fulginosus and Q. lateralis. The species could be

grouped into three classes according to their times of maximum activity. The
maximum showing a succession throughout the year with the three seasonal

groups of species clearly distinguished.
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1 2 3Group

Olophrum piceum

Oxypoda opaca

Tachynus rufipes

Atheta oblonguistula

Oxytelus sculpturatus

Othius punciulatus

Tachynus marginellus

Quedius fulginosus

Oxytelus complanatus

Quedius lateralis

Phytosus spinifer

Atheta aquatica

Quedius nemoralis

Xantholinus linearis
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months

Fig. 1. Annual distribution of locomotor activities in some Staphylinidae derived
from pitfall traps. Horizontal lines: periods when species were active; blocks:

months of maximum catches.

Group 1.

In this group may be included three species which showed peak phases of activity

between March and early May.

Olophrum piceum (Gyll) appeared to show a period of winter inactivity

during January and February, followed by a peak in locomotor activity in

March, probably due to the breeding period (Kasule 68). The adult numbers
caught decreased during the summer months from April to June when a gradual

rise leading to a secondary peak was established in November. This secondary

peak could be considered as the emergence of the new generation and thus an

increase in population, rather than individual activity (op. cit.).

Oxypoda opaca (Gr) seemed to be a winter breeding species reaching both

breeding and locomotor maxima in March. The numbers decreased in April

and May to what could have been the summer larval period. It was not until

January that a secondary peak was observed, suggesting an increase in population

due to the emergence of the new generation.
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Fig. 2. Showing the numbers of individuals of Tachynus mfipes and Quedius
nemoralis caught in pitfall traps during 1968-70.
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Tachynus rufipes (De G) showed a period of winter inactivity during February,

followed by a very high peak in locomotor activity due to the breeding period

in March and May (op. cit.). This was followed by what was considered as the

larval period, indicated by a decline in numbers until September when a secondary

peak pointed to the emergence of the new generation and as such, an increase in

population density (Figure 2). The secondary peak was not observed in the

trappings made during the succeeding year.

Group 2

Eight species may be included in this group where maximum activity phases

occurred during the months of May and June.

Atheta oblongiuscula (Shp) showed a period of winter inactivity during

February, December and January. A peak in May was considered as the breeding

period shown by increased locomotor activity, which was followed by a summer
decline corresponding to a larval period. A slight peak in September would seem
to indicate the emergence of the new population, thus increasing numbers rather

than activity.

Oxytelus sculpturatus (Gr) appeared to be an active winter species reaching

a possible breeding peak in May, indicated by high locomotor activity. This was
followed by a decline during the summer larval period ending in the emergence

of the new generation in September shown as a secondary peak.

Othius punctulatus (Goez) was active throughout the year reaching a possible

breeding peak in May, indicated by a peak of locomotor activity. The August
rise could have been caused by a different generation breeding period to that of

the large May peak. The rise in December and January was considered the

emergence of the new generation (s).

Oxytelus complanatus (Er) was found to be inactive throughout both February

and March. This was followed by a steady rise in activity reaching a peak in

June, which was considered the main breeding period. The summer larval period

was ended in September by a secondary peak due to the emergence of the new
generation.

Quedius fulginosus (Gr) appeared to show a period of winter inactivity during

February and March. This was followed by a high peak in locomotor activity

due to the breeding period (op. cit.). A steady decrease during the summer
larval period was ended by what was considered as the emergence of the new
generation indicated by a secondary maxima in September.

Phytosus spinifer (Curf) appeared to be a species with a short life history.

The maximum locomotor activity being reached in June which was probably

the main breeding period. This was followed by a rapid decrease in numbers
during July and August until a secondary rise occurred in September correspond-

ing to the emergence of the new generation.

Tachynus marginellus (F) was found to be inactive during February and

March rising to a maximum peak of activity in May corresponding to its probable

breeding period. This was followed by a decrease in numbers during July and

August until a secondary rise occurred in September which was considered to

be the emergence of the new generation.

Quedius lateralis (Gr) appeared to be limited to summer activity only. It

reached a peak in June which was considered as an increase in locomotor activity
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due to its breeding period (op. cit.). There was a rapid decrease in numbers
during August followed by a secondary peak in September corresponding to a
rise in population numbers due to emergence of the new generation.

Group 3

In this group may be included three species which showed peak phases of activity

between July and December.

A theta aquatica (Th) was found to be a species with a possible autumn
breeding peak indicated by a peak in locomotor activity in September. No
secondary peak occurred to coincide with a new generation.

Quedius nemoralis (Band) appeared to be a winter breeding species if loco-

motor activity denotes the breeding period indicated by a high peak in December
(Figure 2).

Xantholinus linearis (01) appeared to show a peak of locomotor activity

during August which was considered its main breeding period. This was followed

by a steady decrease in September.

With the exception of A theta aquatica, Oxypoda opaca and Xantholinus

linearis, all of the above species appeared to show a correlation between maximum
numbers trapped and increases in temperature. This would seem to agree with

Briggs (1961) who considered that the amount of locomotor activity shown by
some Caribidae was influenced by the weather; also Greenslade (1961) who found
a correlation between the number of Caribidae trapped and temperature.

Discussion

Although most of the species studied displayed activity limited to a part of the

year, the duration of the periods of locomotor activity during which the various

species were active varied considerably. (Ref. figure 1). Generally species in

Group 2 were active for the longest period, followed by species in Group 1. This

agrees with Kasule’s findings (op. cit.) for those groups, but the duration of

activity for the species in Group 3 however, was much longer than Kasule’s

equivalent group (ibid.).

It would be reasonable to consider the maxima of activity to be breeding

activity periods and this is born our by Kasule (op. cit.); a similar behaviour

occurs in Caribidae, Greenslade (1965). Thus species with summer larvae would
begin to show locomotor activity in early spring reaching a maxima in May and
June when the females are producing eggs. This is usually followed by a decline

in activity presumably caused by the death of the breeding adults or possibly a

summer diapause for some species. Greenslade (1964). A secondary peak often

occurs in September and this can be thought of as the emergence of the new
generation causing an increase in numbers rather than an increase in individual

activity.

Winter larvae species seem to have shorter periods of activity which varies

greatly, ranging from June to December, as does their maximum peaks of activity.

Thus species in Group 3, by December have only a few individuals showing

activity.

In conclusion, it would appear to be the species with longer periods of

activity in Groups 1 and 2, that shows distinct primary and secondary peaks,

the first due to breeding activity and the second to the emergence of the new
generation.
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POTTERS CARR

By Alec Bull
{Published by courtesy of the East Anglian Real Property Co.,

the owners of the Carr)

Description

Potters Carr is situated in the parish of Cranworth, remote from roads or human
habitation, and beside the River Blackwater, a source of the Yare.

While Alder Carr is so typical of the lower reaches. Potters Carr is the highest

up the river, being within two or three miles of the course at Shipdham. Being
remote from all similar systems, it poses a number of interesting problems.

Possible origins

Struggling through an area such as this, one is tempted to think, “Surely this

must be the original vegetation?" Many places seem so changeless that it is in-

conceivable that they have ever been other than they are now.

That Potters Carr has been through many phases must be fairly obvious as

the 25-inch O.S. map of 1906 shows the Carr as being mixed deciduous/coniferous

woodland. These trees have long since disappeared, other than a few stragglers

along the drier north bank. However, this does not solve the problem of origin.

To do this it is necessary to look at the ground vegetation and immediately one
encounters seemingly insurmountable difficulties.

At first glance there appears to be a typical woodland ground flora. A study
over a number of years has shown that the woodland vegetation is still spreading

and becoming superimposed on an essentially marsh vegetation. From this it

would seem that the woodland shown on the 1906 map was of relatively short

duration and that we are dealing rather with a wooded marsh than a marshy
wood.

It is difficult to assess the age of the various features, but a walk through
the Carr reveals completely filled drainage channels, which, shallow though they
look, would cause the unwary to plunge to the waist in muddy peat!

For about half a mile upstream from the Carr is a strip of open marsh with
a similar drainage system, just as clogged, and with several shallow pools which
scarcely dry up even in the driest summer. In fact, from half a mile above to

just below the Carr, the whole area is riddled with springs which make drainage

almost impossible. The vegetation on the marshes and in much of the Carr itself

is dominated by Lesser Pond Sedge and, with the similarity that the river bank
is slightly higher and drier than the land 20 yards away from it. Furthermore,
the springs are much more numerous in the Carr than on the marsh, so it would
seem that an attempt has been made in the more distant past to effect some sort

of drainage. Presumably this was for grazing but the area of the Carr probably
proved so intractable that it was decided to try and form a woodland community.
For the whole of the half mile the edge of the drier ground is demarcated by a high
bank, so that the field level is, on average, about 8 feet higher than the im-
mediately adjacent marsh. It would seem possible that the attempts at drainage
either caused shrinkage of a peat surface; or the run off through the peat of

surface water from the sandy fields above caused this to wash out from the margin
of the drier ground, forming an area of unstable, swampy surface in a basin of

clay behind the river bank.
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On the other side of the river the higher ground is much more clayey and
the riverside meadows are based on silt, or alluvial gravel, but with no peat at all.

The contrast between the two sides of the river is most striking in one or two
drier fields further up the river, which have been ploughed from time to time.

Vegetation: the tree layer

This is largely of Alder, though a few trees of Ash are dotted here and there. On
the drier, sloping north bank a few Oaks, Spruce and Scots Pine of the original

woodland remain. Associated with these are quite a few old Elders. Poplars are

represented by a few suckers arising from the base of a long dead, and collapsed

Populus canadensis X serotina at the south-west corner. Willows are also poorly

represented, with one or two White Willows
(
Salix alba) along the river bank.

Associated with these are a few bushes of Osier
(
Salix viminalis) and Almond-

leaved Willow
(
Salix triandra). The Grey Sallow

(
Salix cinerea) occurs almost

throughout the whole area. One or two thickets of Blackthorn occur on the river

bank and also at one end of the north bank. Bird Cherry is typical of this habitat

type in central Norfolk and this species occurs throughout the Carr, with some
fine 30-foot trees at the west end - a beautiful sight in early to mid-May. Guelder

Rose and Wild Redcurrant also occur over the whole area, except that the latter

is replaced by Blackcurrant in the very wettest parts. Wild Gooseberry is not

an important part of the woody flora and only occurs in the driest area near the

river bank at the west end, where it is associated with a ground layer composed
entirely of Ivy.

Ground Flora

The Ivy mentioned above only covers an area about 20 yards square. In the

western half, the middle of the Carr takes the form of a low mound with inter-

secting channels. In this area, in an average spring, one only sinks in to one’s

ankles, whereas, in the lower, wetter end, it is nearer the knees! Over most of

this mound the ground flora is dominated by an almost equal admixture of

Dog’s Mercury and Herb Paris. The latter plant is very robust in such a rich

habitat and plants with 5 and 6 leaflets, instead of the usual 4, are quite common.

On the west end of the higher ground is a large colony of Sweet Woodruff
and a small colony of Early Purple Orchid associated with a few plants of Prim-

rose. In the ten years that I have known it, the colony of Woodruff has extended

considerably outwards in all directions and it would seem that it must, therefore,

be a fairly recent colonist. To a lesser extent, the Herb Paris has also extended

its range.

Over the whole of the Carr, wet and dry land alike, the very large, bright

blue flowers of Wood-forget-me-not appear in great profusion. Later in the

season, the Carr becomes greener, with few flowers, but, here and there, the

Nettle-leaved Bellflower may be found.

The wet areas are botanically more uniform, with Lesser Pond Sedge often

dominant, much Marsh Marigold, abundant Great Bittercress
(
Cardamine amara)

and Wood Bittercress (C. flexuosa), and with frequent stands of Yellow Flag.

The river bank, oozy with springs trickling down over the clay and with

relatively more light, has several large colonies of Ramsons (.Allium ursinum)

and many smaller plants, such as the Wood Speedwell. Typical of this habitat,

are various bryophytes, with the liverworts Conocephalum conicum and Lunularia

cruciata both prominent.

126



The drier north bank has little ground flora, other than Nettles ( XJrtica

dioica), one or two colonies of Moschatel and some quantity of Enchanter's

Nightshade.

I have not carried out an exhaustive study of the bryophyte flora, but I

have walked through the Carr with E. L. Swann and G. D. Rocke in 1964, and
little was found which is not common in any woodland. Until a year or two back
a pair of Red Squirrels lived in the remaining trees on the north bank and may
still be there. I have often seen Wood Mice, even in some of the wetter areas.

In spring the Carr resounds with the drumming of Greater and Lesser Spotted

Woodpeckers, the songs of Blackcaps, Willow Warblers and Chiffchaffs, Great,

Blue, Coal, Marsh and Willow Tits, and various finches - in fact, all the common
garden and woodland birds. Mallard, a pair of Tawny Owls, Carrion Crows and
Jays all nest here and Snipe, from the adjacent marshes, sometimes drop in to

feed in the channels. In the winter, seeping springs keep the dykes relatively ice-

free, and Mallard, Teal, Woodcock and Snipe all find feeding easier than out on
the marshes, whilst the Alders are filled with swinging twittering Redpolls,

Siskins and Goldfinches. It is not unusual to see the flash of electric blue of a

passing Kingfisher when standing on the river bank, both in winter or summer,
as they usually nest nearby.

Potters Carr is a veritable haven of wild life, remote from disturbance, and
impossible of passage, unless you know the paths. Long may it remain so!

(Nomenclature of plants is according to Clapham, Tutin and Warburg’s
“Handbook of the British Flora”, second edition.)
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E. A. ELLIS

Oration delivered by the Public Orator when presenting E. A. Ellis for

the Degree of Doctor of Science {honoris causa) of the

University of East Anglia, 26th June 1970

Although Edward Ellis is a member of a very ancient Norfolk family with strong

historic connections with Great Yarmouth, he was bom in 1909, on the island of

Guernsey where his parents had settled having succumbed to the lusher delights

of the Channel Islands while spending their honeymoon there. Although the pull

of Yarmouth and Norfolk was ultimately to draw the Ellises back in 1920,

Guernsey, a paradise of wild life, was a marvellous environment for a small boy
who early showed a natural propensity for natural history. Nature indeed may
have been more prominent than nurture in producing his interest in wild-life,

the first historic record of which is a reported confrontation of the infant Ellis

and a fly which had alighted on the coverlet of his pram and which was im-

periously addressed by the occupant as “Bold Insect”. The marauder, one likes

to think, may have sensed the unusual range of interests and sympathies of his

infant host, who, once released from the imprisonment of his pram took to sampling

the natural delights of his parents’ garden and even to straying outside it. It

soon became necessary to envelop him in scarlet clothing to make for easier

identification of the diminutive figure against the green of the undergrowth. At
a later age, undeterred by the perils of being labelled by his contemporaries as

“Bugs” or some equally opprobrious epithet, he made friends with and collected

snails and caterpillars on his way to school, and by the time he had returned to

Norfolk at the age of eleven, he had completed a collection of butterflies which
contained some remarkable specimens and which was subsequently presented by
him to the Tollhouse Museum at Yarmouth where it remained until it was
destroyed by enemy action during the last war.

During the first four years after leaving school at the age of fifteen he had a

variety of jobs including what now seems the wildly improbable role of an
apprentice in a factory devoted to the unexciting but necessary business of

manufacturing false teeth. The apprenticeship was for five years, and Mr. Ellis

stuck it for one, having in the meantime inhaled enough silica dust to last for

what threatened to be a rather short lifetime. He also worked as a Laboratory

Assistant at a school on the South Quay in Yarmouth and for a time at the

aviaries at Keswick Hall, an experience in which he delighted even though it

included, inter alia, being vomited upon by vultures. Finally, he spent one

summer assisting at the Yarmouth Tollhouse Museum. In 1928 at the age of

nineteen, came his first real break. In that year the post of Assistant in Natural

History at the Norwich Castle Museum was advertised, and Mr. Ellis applied,

with no formal academic qualifications and only a passionate interest in Natural

History and a series of notebooks containing accounts of his experiments with

the gall-fly and similar matters, to commend his candidature to the selection

committee. They proved sufficient and he stayed at the Castle Museum for 28

years becoming, before his resignation in 1956, the first Keeper of Natural History.

During the early years of his service the Castle Museum was short-staffed

and Mr. Ellis’ functions involved not only responsibility for the botanical,

zoological and geological collections and the arranging of exhibitions, but also

the exercise of highly unusual skills such as that which enabled him to mend part i

of the hand of Lord Nelson in the picture which at present hangs in this hall
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and which - though you are advised not to crane your necks to examine it now -

remains good to this day. Over the course of his long stay at the Museum he

had become an institution, and in consequence his resignation from his Museum
post in 1956 came as a profound shock - as the Eastern Daily Press observed,

“the same sort of shock as an announcement to Norwich City supporters of the

impending transfer of a greatly gifted centre-forward to a first division club”

though pushing the rather dubious analogy one stage further, it went on to

observe that there was at least some satisfaction to be gained from the fact that

he was not being appropriated by the British Museum. But Mr. Ellis had good

reasons for his decision. He needed more time to finish the book on the Broads

of which he was both editor and contributor of the greater part of the contents,

and which, on its appearance in 1965, immediately became the standard work
on the origins and natural history of broadland. He also wanted to be able to

devote more time to the various bodies of which he was a member, such as the

Norfolk Naturalists’ Trust (the oldest local conservation trust in the

country), and the Broads Advisory Committee. And, above all, he needed

more time for work in the field, bog, flat and fen, though, needless to say, neither

the responsibilities of the Museum nor the restrictions of the second world war
had succeeded in keeping him entirely from fieldwork. Indeed, on two occasions

during the war he had narrowly escaped arrest. The first of these was a con-

frontation with a local policeman who accused him and a colleague of being fifth

columnists having come upon them peaceably minding their own business

collecting woodlice on the Broads: the second occurred when he was observed

by a passenger in a train armed with a large net in search of midges near Laken-
ham. By the time the report reached the police, the net had become a parachute

and Mr. Ellis the advance-guard of the Nazi invasion which at that time was
expected hourly.

It is an appropriate and happy circumstance that, in this Conservation Year,

this University has chosen to honour a man to whom conservation was a vital and
all-consuming passion long before it became the concern of governments and a

fashionable gimmick for the mass media. But the importance of the role which
he has to play in the conservation of the natural environment is not solely, or

even chiefly, related to the length of time that this matter has engaged his atten-

tion. It relates most especially to the extraordinarily rare qualities which he

brings to this work. For he is one of the last of that great tribe of field naturalists

which stems from Gilbert White of Selborne - a generalist in an age of scientific

specialism, whose danger in the context of the problem of conservation, is that

specialist experts are too often ill-equipped to appreciate the interaction of

different elements in the environment on one another and to study the environ-

ment as a unity. In an age of specialisation, he is an invaluable link-man between
disciplines, and no small part of his unique knowledge has found its origins in his

minutely detailed daily observations of his own 200 or so acres of land at Wheatfen
Broad, part wood, part fen and part broad, as the self-appointed custodian in his

own words, of “millions of living things on my little fen”.

But like all true generalists he has recognised the need for specialisation,

and the specialised field of study on which his own academic reputation chiefly

rests is his work on ivy and fungi. In the matter of ivy he broke important new
ground in the study of the insect visitors of ivy and the migration of ivy and its

relation to the migration patterns of the blackbird and thrush families. On fungi

he is known especially for his work on marsh and fen fungi and it was especially

for his work on micro-fungi that he was elected a fellow of the oldest and most
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famous Natural History Society in the world, the Linnaen Society of London,
in 1934.

But to his countless admirers all over the country the name of Ted Ellis

signifies other things. For his programmes on wireless and television have made
him a host of friends and have kindled an interest in nature in thousands of

people in an age in which individuals are more cut off from organic contact with
their natural environment than ever previously. He has an infinitely precious

gift for conveying his concerns and enthusiasms to the uninitiated. He is able

to inspire indignation and even fury at the frightening manifestations of the

pollution of the natural environment. Indeed, your Public Orator, a most un-

promising subject, was consumed by a sense of his own criminality on reading

one of Mr. Ellis’ articles immediately after spraying his roses against greenfly,

a sense of guilt however, which was almost certainly more than matched by that

of Ted Ellis himself on the occasion of his discovery that he had smoked the

exciting collection of insects which he had made one day on the beach and stored

in his tobacco tin. Finally, in both the range of his knowledge and the elegance

and sensitivity of the prose with which he describes the country scene in articles

in The Guardian and the Eastern Daily Press, he is a worthy successor to White
of Selborne, though press, radio and television and especially his programme
Nature Postbag, first launched in 1964 - have provided him with a public

enormously wider than White ever enjoyed.

Since 1964 he has lived at Wheatfen Broad, where he regularly welcomes
field ecology courses from several British universities, courses which have provided

many a student with his first ideas for doctoral research topics. For this profoundly

learned man possesses both the humility of the true scholar and his sense that

his own discoveries are universal property.

At Wheatfen Broad let us leave this now almost legendary Norfolk figure,

appropriately with one of his own descriptions, characteristic in its blend of

detailed observation and evocative description, of an aspect of the broadland

scene written during the twilight season before the always long awaited but this

year more than usually delayed Norfolk Spring.

“It might be winter still on the Broads, with vistas of pale reeds and
leafless willows and not a glimpse yet of king-cups or yellow catkins. At
Easter we paid an evening visit to friends dwelling in solitude on an island

looking out upon what could well have been taken for one of the mysterious

swamp lakes of the Everglades on this occasion. Although this broad is

normally thronged with yachts by day people steal away from it before

nightfall and the peace of the wilderness settles upon it. To reach the

island we threaded our way in a small boat through a swamp of dark and
stately alders, thence emerging from a bay to cross still waters. Across the

middle of the lake black-headed gulls were settling to roost in a long white

line, bright as the crest of a wave and no doubt likely to be relatively in-

conspicuous when darkness settled. Presently, having negotiated the

hazards of a slimy, alga-coated staithe, we were welcomed into a snug outpost

of civilisation with its magic window looking out on the calmness of a breath-

less dusk. And once we were within-doors, some of the water-birds drew
near. A heron glided to a favourite fishing-stance close to the house and a

pair of great crested grebes in the full splendour of their breeding plumage
came close in to dive again and again in pursuit of supper. I received the

impression that our lights streaming from the windows were proving a lure
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to shoals of fish in the broad thus providing both grebes and heron with a

special incentive to frequent the immediate vicinity of the dwelling”.

It is particularly appropriate, Mr. Vice-Chancellor, for a university whose
most recently established school is a School of Environmental Sciences and which

itself ranks the study of pollution and the conservation of the environment high

among its academic priorities, to honour a pioneer in this field, to which end I

present to you Edward Augustine Ellis for the degree of Doctor of Science,

honoris causa.
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MAJOR ANTHONY BUXTON

Written by Eric Fowler in Eastern Daily Press, 10.8.70

Reprinted here by kind permission of the Editor

Major Anthony Buxton, of Horsey Hall, one of the finest field sportsmen and
naturalists of his time, died yesterday at the age of 88 in a Norwich nursing home.

His estate, which includes Horsey Mere, constitutes an important Broadland
nature reserve. In order that it should keep its character, Major Buxton made it

over after the war to the National Trust, on condition that he and his family

should remain as tenants.

There could, in fact, have been no better custodians of Horsey, and Major
Buxton’s son, John, has succeeded him in the care of the estate and its wild life.

Anthony Buxton was born in Essex. He was the youngest son of Edward
North Buxton, who gave Hatfield Forest to the nation, and throughout his life

he retained a great interest in Epping and Hatfield Forests.

His first “demo”
Some fifteen years ago - before “demos” had become fashionable - he organised

a great open-air rally against a proposal of the National Trust to allow the

Forestry Commission to replant part of Hatfield Forest with conifers.

He said this proposal, which was later abandoned, was contrary to the

purpose for which his father had purchased the forest, and conifers were alien to

its natural vegetation of broad-leaved English trees.

Anthony Buxton was educated at Harrow, where he was in the cricket XI’s

of 1900 and 1901. He took the Natural Science Tripos at Trinity College, Cam-
bridge, where he was Master of the Trinity Foot Beagles, whom, fifty years

afterwards, he used to invite to Horsey for an annual day’s sport after the marsh
hares.

After leaving Cambridge he joined the family brewing firm of Truman,
Hanbury & Buxton, but his working life was punctuated by two shooting and
climbing expeditions to the Caucasus and one to the Pyrenees.

In 1910 he assisted the famous practical joker, Horace de Vere Cole, in the

“Dreadnought Hoax”.

A telegram, purporting to come from the Foreign Office, deluded the Admiral
Commanding the Home Fleet into receiving on board his flagship, the Dread-
nought, with full naval honours, a party who pretended to be the Emperor of

Abyssinia and his suite.

Anthony Buxton, a man of commanding height and presence, was made -

bearded, robed and turbanned - as the Emperor. Virginia Woolf was an
Abyssinian prince, and her brother, Adrian Stephen, was Herr Kaufmann, the

German interpreter.

The party spent a full day on board the ship, raising arms and eyes to Heaven
and chanting “Bunga Bunga” as each new marvel was explained to them. They
left, still in state, for London, and Cole did not reveal the truth until some days

afterwards, when “Bunga Bunga” became a national joke.

Shotgun batman
Anthony Buxton served throughout the first world war with the Essex Yeomanry
and the 10th Royal Hussars, and was awarded the D.S.O.
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He recalled that he and his batman used sometimes to be detached from the

regiment on the line of march, to shoot for the pot in the neighbouring country-

side - the batman carrying a 12-bore shotgun instead of a carbine in his saddle-

bucket.

In 1919 Major Buxton - hoping after the war to serve the cause of world

peace - became a member of the League of Nations Secretariat at Geneva; where,

incidentally, he founded a pack of beagles, with the late George Crees (who
afterwards became the devoted gamekeeper and nature warden of Horsey) as

kennelman.

Major Buxton served the League of Nations for twelve years. He was
disappointed when it was superseded, after the second world war, by the United
Nations, and always declared that the League, had it been fully supported, would
have been the better instrument of world government.

Love of Horsey

He bought Horsey before his return to England in 1931, and that was where he
lived for the rest of his long life. He was very active in the recovery of the district

after the flood of 1938, when the sea broke through a gap in the sand dunes, and
Horsey Hall and its trees stood on a low island a foot or two above the salt water
which covered all the neighbouring marshes and farms.

He worked for the British Red Cross in 1939-45, and served as High Sheriff

of Norfolk in 1945-6.

Loving tweeds better than uniforms, he was highly tickled when a small

boy, seeing him garbed as a Red Cross commandant, asked his mother what the

uniform was, and the good lady replied, “I don’t know, but I think it’s an
Admiral.”

Major Buxton was kindly and not exclusive towards Broads holidaymakers.

The thatched shop, which still stands beside the dyke beneath Horsey Mill, was
founded by him in 1934 as a village co-operative venture, in which anybody who
lived or worked in Horsey was entitled to be a shareholder.

Care of wild life

Similarly, he had a liberal attitude towards wild life. He preserved nothing

more carefully than the Montagu’s and marsh harriers which, until a few years

ago, nested in the Horsey reed beds.

He spent days in a hide of reeds, waiting to photograph the pass in which
the cock harrier drops his prey to the hen in mid-air.

Major Buxton cherished both predators and prey, holding that there was
plenty of hunting for them all at Horsey.

He never shot stoats, but hunted them across the marshes with terriers - a

special small, wiry, agile breed of his own, which he reckoned were as near as

he could get to the prototype of a terrier.

He was nearing eighty when he enjoyed his last hunt at Horsey with the

Trinity Foot Beagles. But, as far as shooting was concerned, he had long since

given up his gun for a camera.

Cine stalker

He used to stalk deer in the Western Highlands with a heavy old cine camera
that had to be set up on a tripod - not that he could not have used & lighter and
easier one, but he thought it better sport and more of a challenge to

s

stalk' Adtli

the old camera. \ , ^
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Major Buxton was a great fisherman - he had been going to the Aurland river,

in Norway, for salmon ever since 1910, and said that when he went back there

after 1945 he found all his gear had been kept in order, just as he had left it

before the war.

When he went trout fishing, he had trained his old terrier, Jane, to retrieve a

trout so gently that she served instead of a landing net. Yet the same little

dog, and her progeny, would grip and bring up from the bottom of a dyke coypu
as big as themselves.

He was editor for some years of the Transactions of Norfolk and Norwich
Naturalists’ Society: he liked straightforward, simply written observations of

wild life and natural phenomena, but distrusted “ologies”.

Zoo council

He had been a member of the Council of the Zoological Society, where he esteemed

Regent's Park as “a good place for people to go and see what animals look like”,

but preferred Whipsnade for the animals’ sake.

He wrote several books, including “Fisherman Naturalist” (1946), “Travelling

Naturalist” (1948) and “Happy Year” (1950). He had been a regular and valued

contributor to the Eastern Daily Press.

In his declining years, although his long tramps across the marshland were
over and he could no longer jump the dykes, he could still enjoy the sunny lawn
at Horsey, where the first migrants came in the spring, and where he had seen

hoopoes, and heard a golden oriole whistle “like a very good errand boy”.

He was one of that best kind of naturalist who can sympathise with wild

creatures as if he were one of them. He was a good friend to people of all classes

who cared for the same kind of things, but he hated the mere commercial ex-

ploitation of the Broads.
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WEATHER SUMMARY FOR NORFOLK, 1970

By T. B. Norgate

Last year has been described as “an average year for weather” and text books
define climate as “average weather”. Neither statements get us much further!

It is the extremes of the different features of our weather that concern us, and
before summarising the year as a whole, each month will be treated individually

first.

JANUARY. A coldish and very dull month, the maximum temperature

being only just under 9°C. inland (rather more on the coast) with a minimum of

—10°C. inland (—5° on the coast). The mean was 3°C., or 1° below the average.

Rainfall, including snow twice in the first week, was generally slightly above
normal being driest on the coast and much wetter around Thetford. Sunshine

was but 27 hours on the east coast (under 50 per cent of the average) and only

about half this amount inland with 21 completely sunless days.

FEBRUARY. This lived up to its unjustified “Fill-dyke” reputation a with

total precipitation of over 75 mm. in several places. Nearly half of it was sleet

or snow which fell on 14 days in the middle of the month. There were only 2

completely dry days and the total was about 12 mm. above the usual amount.
Despite this, there were 100 hours sunshine on the coast, rather less inland - the

sunniest February for 20 years and 45 per cent above normal. There was a

ground frost almost every night, reducing the mean temperature to 2 or 3°C. or

about 1£° below average. The coldest night produced 11° of frost (C°) in the

middle of the month.

MARCH. The first week was wintry with snow falling and lying each day
and was more pronounced in the east of the county. Screen temperatures

fluctuated from nearly 15°C. down to—8°C. on the ground, averaging more than

2°C. below normal. A short thunderstorm on the 18th, with hail, was followed

by much warmer weather. Sunshine was about 10 per cent less than average

with nearly 100 hours inland and over 110 on the coast.

APRIL. The fourth successive wet month with an accumulated total now
over 20 per cent high. Again snow fell, off and on, during the first week, with
hail twice and thunder once during the last week. A cold and unsettled month
with a mean temperature of about 6°C., again about 2° below usual. Ground
frosts were recorded as often as not, but the maximum did manage to rise about
15°C. twice and spring growth soon responded to it. Sunshine was just over

130 hours, which is 80 per cent of normal.

MAY. A drier month for a change over most of the county; but 5 or 6

scattered thunderstorms at the beginning and the end of the month caused an
uneven distribution of rainfall. A narrow belt through Lynn, Fakenham, Taver-

ham to Acle had 25-35 mm. on the 28th in a very short time. Temperatures were
slightly above average with a mean of 12£° to 13°C., and maxima exceeding

20°C. during the first and last week 5-6 times. In contrast, the minimum for

the month was 1°C., on the 1st. Sunshine hours were about normal, i.e. over 200
in the centre of the county and rather less on the coast, due to a certain amount
of sea mist.
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JUNE. Drought conditions prevailed, generally speaking, with only 1-12

mm. in the east of the county, some places having 3 weeks without rain, and this

was the driest month in the year. But a sharp thunderstorm on the 27th pro- !

duced 75 mm. of rain in the King’s Lynn/Sandringham area which fell in about
3 hours. The mean screen temperature was 16-16£°C., i.e. about 2£° above
normal, giving the warmest June for 10 years in places. A maximum of 31 °C.

was measured at Blakeney on the 21st (more than a hot summer day), and 21°C.
|

or more on 24 days. However, in West Norfolk, the mercury sunk to 0°C. on the

14th. Sunshine amounted to over 270 hours on the coast, rather less inland,

and was 25 per cent above average with only one day with none to record.

JULY. Though the mean temperature (about 15£°C.) was 1£° below normal,

the highest temperature of the year was recorded on the 7th. This was over

31 °C. (officially) well inland, 29° in central Norfolk but only 25£° on the east
j

coast though Blakeney measured over 33 °C. in a home-made screen. To quote

the opposite extreme, R.A.F. Coltishall reported a ground frost on the 22nd
as did Kew and elsewhere! It was a fairly dry month with about 80 per cent of

the usual amount of rain in the middle of the county (which is 55-60 mm.) but
j

rather more in the north. Thunder was recorded once in the third week. Sun-

shine was a little over 150 hours on the coast and 170 inland, only 75-80 per cent

of what might be expected but some sunshine was registered every day.

AUGUST. A still drier month, especially S. and S.E. of Norwich where
less than 20 mm. of rain fell, the driest for 1 1 years in some places and one-third

of the average. Thunder was only recorded once (20th) during a 3-day period

when 75 per cent of the month’s rainfall fell. Again temperatures were about

1°C. below normal with a mean of 16°C. A maximum of 29° C.was recorded at

Blakeney (12th), but inland it only exceeded 25 °C. four times and dropped to 5°

in the middle of the month, and 3° on the ground twide. The maximum was as

low as 16°C. three times. Sunshine figures were just under 200 hours on the coast,

a little above average, but rather fewer inland.

SEPTEMBER. A dry, fairly warm and sunny month thanks to a high

pressure belt from Norway during the last half of the month and missing an
“absolute drought” by one day. (This is 15 consecutive days without .2 mm. or

more in any one day.) The mean temperature was 15°C., slightly above average,

and exceeded 20°C. (a comfortable room temperature) 14 times and touching
26° during the last few days (i.e. more than a hot summer day). Sunshine hours

were a little above normal, 160 hours inland with a few less on the coast, 3 or 4

days having over 10 hours apiece. No thunder was reported and no fog, though

a certain amount of haze and mist at night and early in the mornings at the end

of the month. Then temperatures dropped to 5 to 7°C. with a touch of ground

frost well inland.

OCTOBER. This was the 6th consecutive month with rainfall below

average in south and west parts of the county and it is usually our wettest month.

Since May, these 6 months show a deficiency of rainfall of more than 100 mm. or

about 33 per cent short of the average. Sunshine was about normal, with just

over 100 hours inland and rather more on the coast, despite a certain amount of

haze and the first 3 fogs of the autumn. The mean temperature was about 11°C.,

a little on the high side, and reached 24 °C. on the 11th. A ground frost was
recorded several times, down to —6°C. in West Norfolk on the 9th and even the

136



screen minimum just reached zero once or twice. A diurnal range of over 18°C.

was recorded. Hail fell in Norwich on the 20th. The month started with 3 days

of strong winds (S.W.-N.W.) and gale force for the last 2 days.

NOVEMBER. Most of the month was dominated by a succession of

depressions from the Atlantic resulting in the wettest November since 1940 in

several parts of the county. Many totals exceeded 150 mm. and were double the

average: it was the wettest month of the year. Even the lowest figure was just

100 mm. at Blakeney, usually a dry area. 14th November was the wettest day
of the year for most of the county (except King’s Lynn in June) when 35-50 mm.
was recorded over a wide area - preceded by a pronounced “Far Burr’’ round the

moon. A mean temperature of about 7°C. inland and over 8° on the coast was
about 1° above normal. Sunshine on the coast was 70 hours which is nearly 25

per cent above average but inland it was rather less. Early in the month S.W.
winds on the coast reached force 9 (Beaufort Scale) or about 38 knots, i.e. 70

k.p.h., but at Snaefell (I.O.M.) gusts were recorded up to 3 times this speed.

The lowest barometer reading for the year was on 19th November, 971.8 mb.
(or 28.6") when over 90 mm. of rain fell at Hempnall during a week. (The lowest

official barometer reading in the British Isles was in Scotland in January 1884

when it fell to 923 mb. [27.32"].)

DECEMBER. The first 10 days were fairly mild followed by a few days of

fog with the barometer touching 1034 mb. (30.54") with nearly a fortnight of

dry calm weather. A low pressure system over France produced N. and N.E.
winds and snow by Christmas Eve. With a very short break this lasted into the

New Year with 50/70 mm. (2-2 -£-") of snow. This was of a showery nature and
therefore varied locally making it difficult to give a distribution pattern. The
mean temperature was just about normal, 4°C. inland and 5° on the coast for the

month but all the last week it was but |° above zero. Sunshine amounted to

about 50 hours, inland and on the coast, and was 15 per cent above normal
being the sunniest December in East Anglia for about 10 years.

THE YEAR. Overall, rainfall was 642 mm. in central Norfolk, and within

1£ per cent of a 38-year average. But little fell when it was most needed for plant

life, i.e. from May to September (inclusive) when but 65 per cent of the expected

average fell in the middle of the county, under 60 per cent in Breckland, and

90 per cent in the King’s Lynn area (influenced by the heavy rain in a June
thunderstorm). Ignoring this gap in supply, the loss by evaporation (potential

transpiration) during this period was about 400 mm., and with an actual rainfall

of but 165 mm. it means that there was a net deficiency of 235 mm. This repre-

sents at least four months normal rainfall and shows how dependent Norfolk is

on irrigation. There were 170 “rain days” in central Norfolk (i.e. days with

.2 mm. or more) compared with an average of 181 for the last 10 years. For the

38 years that the writer has maintained a rain-gauge this averages 173 days.

Thunder was heard on 9 days in most parts of the county, compared with

16 last year and 18 or 19 for the official Met. Office average figure. The com-
parative freedom of thunderstorms was responsible for the low summer rainfall.

Fogs were experienced 24 times inland and 17 on the east coast, both figures

being almost exactly in agreement with long term averages.

Sunshine hours were just over 1550 for the year, both inland and on the

coast, a total very similar to 1969 and very near the normal. The first three

months all showed a gain in hours on the coast compared with inland.
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Snow or sleet fell on 37 days, counting sleet as half that of snow, 14 of

these being during the cold month of February. This represents double the

frequency that has occurred in the last 11 years and 2£ times the official Met.

Office figure for a 25-year period immediately prior to the last war. More signifi-

cant perhaps is the fact that snow lay on the ground for 31 days (at 9.00 a.m.

G.M.T.) compared with only 10 days, on average, quoted in the above official

records. Obviously the reason for this is a lowering of temperatures - many a

time it is "touch and go" whether it will rain or snow. The first four months
were all 1 or 2°C. below normal in temperature, the only appreciably warm one

being June, though May and the three autumn months were slightly on the

warm side.

1970 was notable for the fact that Spring did not really begin until mid
April—as defined by the date when the mean daily temperature succeeds in

reaching a steady 6°C or more. This is nearly amonth later than average for central

Norfolk and the "growing season" is the number of days that this temperature

is maintained. It varies with the height above sea level, even here—each 100

foot rise is equivalent to a reduction of 4 or 5 days and it is reckoned that .

most of the county had 210—220 "growing days” compared with an average

of nearer 250.
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